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SURNAME 

DAlE 

j 

DEP.&A.t'MENT OF ENVJRONMENTAL Q..,ALITY 
Piedmont Regional Office 

SUBJECT: Issuance of VPDES Permit No. VA0089915 
, Totopotomoy WWTP - Hanov.er County 

TO: James ~ Golden 
Regio~·Permit Manager 

FROM: Allan Brockenbrough, II via· J. R. Bell, Jr. 
Environmental Engineer Senior Water Permits Manager 

DATE: April28,1999 

COPIES: DEQ-DWPC, EPA Region Ill, VDH-ECEEFO 

Leg~r Name of Owner: County of Hanover 

Apolication Submitted By: Richard R. Johnson 
County Administrator 

104/527-5020 

Application Date: The initial application and permit fee were received on May 11 • 1997. 
Supplemental information was received on June 25, 1997, July 31, 
1997, April 20, 1998, May 6, 1998 and October 13, 1 998. The 
application was considered complete on October 13, 1 998. 

Type of Discharge: Proposed municipal sewage discharge. 

Wastewater Treatment 
Facilities: 

Receiving Stream: 

Public N.,tic:e: 

D 

D 

D 

The proposed treatment facility consists of screening, grit removal, an 
activated sludge treatment plant (biological nutrient removai mode), 
effluent filtration, UV disinfection and post aeration. Sludge will be 
aerobically digested, dewatered-and either land applied or sent to a 
landfill for disposal. 

Stream: Pamunkey River 
Basin: York River 
Subbasin: N/A 
Section: 1 
Class: II 
Special Standards: a 

'-t·lS·qq 
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lames S. Gilmore, m 
Governor 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

PIEDMONT R£GIONAL OFFICE 
4949-A Cox Road 

Glen Allen, Virginia 13060 

Dennis H. Treacy 
Director 

Cierard Seeley, Jr. John Paul Woodley, Jr. 
Secn:wy of Natural Resources 

{804) 521-5020 Piedmont Regional Director 

Mr. Frank W; Harksen, Jr., Director 
Department of Public Utilities 
County of Hanover 

fax (804) 521-5106 
hap:J/www.deq.state. va.us 

April 28, 1999 

P. 0. Box 470 
Hanover, VA 23069 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Re: Issuance of VPDES Permit No. VA008991 5 
Totopotomoy WWTP- Hanover County 

Dear Mr. Harksen: 

The Deputy Director has approved the enclosed effluent limitations and monitoring requirements for 
the above referenced permit. This approval is in accordance with the enclosed memorandum. 

Your permit is also enclosed. In accordance with the permit, you are required to submit Discharge 
Monitoring Reports (OMRs) to: 

Department of Environmental Quality 
Piedmont Regional Water Office 
4949-A Cox Road 
Glen Allen, VA 23060 

!E), .... - Jlo'en 
- .. ~"':.~V 

The reporting form is included with the permit. You will be responsible for obtaining additional 
copies of the DMR. The first DMR for the month in which the discharge commences is due by the 
1 Oth day of the following month. 

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have thirty days from the date of 
service (the date you actually received this decision or the date it was mailed to you, which ever 
occurred first) within which to appeal this decision by filing a notice of appeal in accordance with 
the Rules of the Supreme Court of Virginia with the Director, Virginia Department of Environmental 
Quality. In the evt:nt that this decision is served on you by mail, three days are added to that 
period. 

Alternatively, any owner under Section 62.1 -44.16, 62.1-44.17 and 62.1-44.19 of the State 
Water Control Law aggrieved by any action of the State Water Control Board taken without a 
formal hearing, or by inaction of the Soard, may demand in writing a formal hearing of such 
owner's grievance, provided a petition requesting such hearing is filed with the Board. Said 
petition must meet the requirements set forth in Section 1.23(b) of the Board's Procedural Rule No. 
1. In cases involving actions of the Board, such petition must be filed within thirty days after 
notice of such action is mailed to such owner by certified mail. 

An Agency of the Natural Resoarces Secretariat 
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Mr. Frank W. Harksen, Jr. 
April28,1999 
Page2 

A ReliabHity Class I is assigned to this facility and this facility has a class I licensed operator 
requirement. 

If you have any questions, please call Mr. Allan Brockenbrough at 527-5027. 

AB/ 
Enclosures: Memorandum 

cc: 

Permit No. VA0089915 

DEQ-DWPC 
VDH-ECEEFO 
EPA, Region Ill (3WP12) 

Sincerely, 

~<--~
, .. 17., 

0 Cfen 
Regional P~rmit Manager 
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MEMORANDUM 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Piedmont Regional Office 

104/!2'7·5020 

SUBJECT: Issuance of VPDES Permit No. VA0089915 
Totopotomoy WWTP • Hanover County 

TO: James J. Golden 
Regional Permit Manager 

Allan Braclcenbraugh, II ~ 
Environmental Engineer Senior 

FROM: 

DATE: AprD 28, 1999 

J. R. Bell, Jr. ~ 
Water Pe~M~~gm= 

COPIES: DEQ·DWPC, EPA Region Ill, VDH-ECEEFO 

Legal Name of Owner: 

APplication Submitted By: 

Aeolication Date: ; 

Type of Discharae: 

Wastewater Treatment 
Faciltties: 

Receiving Stream: 

Public Notice: 

County of Hanover 

Richard R. Johnson 
County Administrator 

The initial application and permit fee were received on May 1 1 , 1997. 
Supplemental information was received on June 25, 1997, July 31, 
1 997, April 20, 1998, May 6, 1998 and October 13, 1998. The _ · 
application was considered complete on October 13, 1998. 

Proposed municipal sewage discharge. 

The proposed treatment facility consists of screening, grit removal, an 
activated sludge treatment plant (biological nutrient removal mode), 
effluent filtration, UV disinfection and post aeration. Sludge will be 
aerobically digested, dewatered and either land applied or sent to a 
landfill for disposal. 

Stream: 
Basin: 
Subbasin: 
Section: 
Class: 
Special Standards: 

Pamunkey River _ 
York River 
N/A 
1 
II 
a 

The application and draft permit have received public notice in 
accordance with the VPDES Regulation and responses to the public 
notice indicated that the discharge is controversial. A public hearing 
on the proposed permit issuance was held in Hanover Courthouse on 
January 19, 1999. Issues raised during the public hearing and the 
public comment period included 1 .) impact on dissolved oxygen levels 
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MEMORANDUM ·lssuance·af VPDES Permit No. VA0089915 
Totopotomoy WWTP - Hanover County 
Page Two 

Public Notice (cont.l: · 

Planning: 

EPA Comments: 

VDH Comments: 

Previous Board Action: 

Staff Comments: 

in the Pamunkey River, 2.) possible toxic impacts in the river. 3.) 
impact on endangered species, 4.) discharge location, 5.} wetlands 
impacts, 6.) nutrient impacts, 7 .) water supply issues, 8.) temperature 
impacts and 9.) other miscellaneous issues unrelated to water quality 
and the VPDES permit. These issues were summarized in a 
memorandum to the Board dated March 3, 1999. 

The discharge is not addressed in any planning document but will be 
. included when the plan is updated. 

By letters dated August 5, 1998, November 6, 1998 and March 29, 
1999, EPA indicated that they had no objections to the permit 

·issuance. 

By letters dated June 3, 1998 and July 20, 1998, the Virginia 
Department of Health stated that they had no objections to the permit 
issuance. 

On March 11, 1999, the Board approved issuance of theVPOES 
permit with three modifications as recommended by the staff. The 
modifications were made in response to public comments and 
included 1.) a reduction of the monthly average TSS limitations to 1 0 
mg/1, 2.) an increase in the minimum DO limitation to 6.5 mgn and 3.) 
inclusion of a special condition requiring the permittee to perform an 
instream benthics monitoring pro,gram. 

The proposed discharge is controversial. With the inclusion of the 
three modifications outlined above under Previous Board Action, the 
staff believes that all of the issues raised during the public hearing and 
comment period have been adequately addressed. Hanover County 
projects completion of the wastewater treatment· plant in 2003. 

By letter dated March 11, 1999, the U.S. Fish and Wildlife Service 
(USFWS) requested that the permit not be issued until the applicant 
perform a second mussel survey to determine whether any 
endangered or rare species are present in the vicinity of the pr.oposed 
discharge. The staff proposes to issue the permit as approved by the 
Board but has agreed that the permit may be modified if any 
endangered species are found and it is demonstrated that the present 
permit requirements are not protective of the species. 

Issuance of the VPOES permit has been delayed due to the public 
hearing, the need for EPA to review modifications approved by the 
Board and by the need to respond to USFWS comments received after 
the Board action. 

-766-
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MEMORANDUM -Issuance of VPDES Permit No. VA0089915 
Totopotomoy WWTP • Hanover County 
Page Three 

Staff Comments Ccont.l: 

Basis for Effluent limits: 

Ucensed Operator 
Requirements: 

The staff believes that: the attached effluent limitations will maintain 
the Water Quality Standards adopted by the Board. 

Best engineering judgement. 

The staff believes that a class. I licensed operator is..required. 

STAFF RECOMMENDATIONS: 

The- ~taff recommends that the following be approved for the Deputy Director: 

1. Approve the attached effluent limitations and monitoring requirements. 

2. Issue VPDES Permit No. VA0089915. 

3. Approve the discharge proposal as being subject to the requirements of a Reliability 
Class I facility. · 

oATE:. __ 4..,_~~'£B::r,-.A-...n ___ _ 
7 I 
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\#VIIIIVIVI"t,tiC~''-1 M Ur Vltt~ll"tiA 
DEPARTMENT OFF 'tONMENTAL QUALITY Hunlalpal Ha:lor ' ,/1Jtt 

PERMITTEE • CIADDRESS (INCLUDE NATIONAL POLLUTANT DISCe .... cGE ELIMINATION SYSTEM (NPDES) DEPT. OF ENVIRONMENT~\ ... -.tUALITY 
FACILITY NAME/LOCATION IF DIFFERENT) DISCHARGE MONITORING REPORT (DMR) 

NAME County of Hanover 
ADDRESS P. 0. Box 470 

HANOVER VA 23069 

I VAOOB9915 I ~ 
PERMIT NUMBER ~ 

1 MrrrorrE~D 1 vEARJ MO:DAY~ :veA MO I DAY 
FROM. 

FACILITY Totopotomoy WNTP 

I I I -• 
QUANTITY OR LOADING QUALITY OR CONCENTRATION 

PARAMETER 
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE 

DOl 
REPORTED ********* ********* 

FLOH 

RE~flrJftlLeNT s.o HL MGD ********* ********* 
UVA 

REPORTED ********* ********* ********* PH 

RE&fC~LENT ********* ********* 6.0 ********* 
OO.f TOTAL REPORTED ********* 
SUS.SOLIDS 

~ENT 189 284 XQ/D ********* 10.0 
OOii FBCAL 

REPORTED ********* ********* ********* 
COLirORH 

' Re&f.'l\t1lLeNT ********* ••••••••• ********* 200 
007 DIS. 

REPORTED ********* ********* ********* 
OXYOBN 

RE~fmLENT ********* ********* 6.5 ********* 
Dl2 'l'O'I'AL REPORTED ********* ********* 
PHOSPHORUS 

RE&MLeNT 38 ********* XQ/D ********* 2.0 
013 'l'O'l'AL REPORTED ********* ********* NJTROOBN 

ReGf.~I..ENT NL ********* KG/D ********* HL 
061 TIN REPORTED . ********* 
(N•ItJBLI 

RE&t~LENT 57 85 KQ/D ********* 3.0 
-- -- ~ - - ~~---~ --
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AND 
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UMDU NY DlaEl"fiON OlliUPU\11SION 1M ACCOaDANCIWmt A IYntNOUIGNID 10 ASIUU fNA'f 

(REGIONAL OFFICEt 

Pladaont Raglon~l Offlaa 
4141-A. Cox Road 
Olen Allan VA 233,~ 

CID.f) 52'J-5D20 

NOTE: READ PERMIT AND G!II!RAL IHI1RUC110NI 
BEFORe COIIPLE11NC11Hll FORII 

FREQU!HCY lAMPL I NO. 
MAXIMUM UNITS IX. OF 1YPE 

ANALYIII 

********* 

********* COHT RBC 

9.0 80 1/DAY GRAB 

15.0 MG/L 1/DAY 24HC 

HL H/CHL 1/DAY ORAD 

********* 

********* HQ/L 1/DAY GRAB 

********* 

********* MG/L 1/DAY 24HC 

********* 

********* MfJ/L 1/H 24HC 
I 

4.5 HfJ/L 1/DAY 24HC 

TE 

YI!AR MO. DAY 
QUALifllD PUSOHta. raoru&.Y OAtma Atm lVALUA ... nil NOilNA110N IUIWITJlO. IAIID OH PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED AGENT 
NY INQUIIYOf nll!I'USOHDa fUIONS WIIONAMAGIIfliiiYITINOil fiiOUrDIOifSDCUCU.Y 
11$1'0NSSDLifDaOAfliUJHOniiiHRIUM1101\ 11111HfCIIMATIDHM-..n1DIITOflEIIIITW 
MY INOWLIDGI AHOIU.II!I DUI. Aa:VaATI ANDCONft.n.. IANAWAU 1HAT 11CIU AU 
SIGNifiCANT ft!HAL11U fDa suuamHGfWIIMfoaMATDlUCUJOINO flll f'OSSIIILITY Of fM 
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PERMITTEE • CJADDRESS (INCLUDE 
FACILITY NAME/LOCA liON IF DIFFERENTt 

NAME County of Hanover 
ADDRESS P. 0. Box 470 

HANOVBR VA 23069 

PARAMETER 

) } } l 
'-'VIVIIVIVNVVt;,. 1.1 M Ut" VIK\:illfiA 

DEPARTMENT OF E' 10NMENTAL QUALITY 
NATIONAL POllUTANT DISCa.;.AGE ELIMINATION SYSTEM (NPDES) 

DISCHARGE MONITORING REPORT (DMR) 

c" ·· 4!66 
I VA008!1!115 I . -- ' 

PE~MIT NUMBER 

mun11 unrnu. -n·--
YEAR MOl DAY YEA~ MO I DAY 

FROM I TO I 
QUANTitY OR LOADING QUA LilY OR CONCENTRATION 

} ) } 

Hunlalpal Majo~ l/lttl 

DEPT. OF ENVIRONMENTAa.. QUALITY 
(REGIONAL OFFICEt 

Placlaont Raglona.l Ofl!lae 
4949-A Cox Road ~ 

Glen Allen VA 23060 

ceott s:n-so2o 
NOTE: READ PERIIIT AND G!NEIW.IHITRUCnoNI 

BEFORB COMPLimNG 11UI FORM. 

NO. fREQUENCY IAIIPLI 

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS 1!1. OF lYPE 
AHALYIII 

1159 REPORTED . ••••••••• 
CBODS 

ReFafr..nlLeNr 189 284 KQ/D ********* 10.0 15.0 MCJ/L 1/DAY 24HC 

REPORTED 

ReGf.~~J..eNT 
REPORTED 

Re&t~~l..ENT 
REPORTED ... 

Re&fJ~l~LENT 
REPORTED 

~te&w.\fl!LeNT 
REPORTED 

~elimtfllteNT 
REPORTED 

Re&t~LENT 
REPORTED 

' e&t~t4rr IRE IREMENT 
-- --

AIJDinoHAl PERMIT R!CIUifWtfHII OR COIAIIHII 

BYPASSES I OCC=C£8 I IOTN.~~OW I~IAL,~UU~ OPERA TOR IN RESPONSTBLE CHARGE DATE 
AND (M.G. K.O. 

OVERFlOWS I I 
ICU1VY U»GU fllf.U.n 0* UW111AT 1K11 DOCUWINf AND AU. AnAatNENrl WDa rauAUD TYPED OR PRINTED NAME SIGNATURE CERTIFICATE NO. YEAR MO. DAY UND!lMY I»IECIIDHQa IUft!J~ 1M ACalUAHCI Wlnt A IYITIM DUIOHIDTO AJSUU1MAT 
QUALIII!D fUIOMfiL raoruLY OA1l1Pl AND IVALUAft1HI NOU<IAIIDH SUIMRTED. 8AI!D OH PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED AGENT TEL-.··-··-MY IHQU'lY Of nsz I'PSOH oa rtiJOHS WHO MANAG1 IUIIYI11MCia 11IOSIII'USONS Dlucn.Y 
aurotWJLI fOI OAnii!IINCI 11111HfOIWAI10H. n&t IHfOaMA11DH IUIMRliD 1110 11111U1 0* 
MYKJGWLIDCI¥ANUIE11U TlUI. AC:CUUftAMJCCltoVI.DI. IAN AWAM 111AT1MZUAU 
ltQNVICAHI ft,IW.11U FOa IUIWimHCUALII HOaMA1'10H.IIICLWIMO 11IIIPOSIIBUfY Of 1M 
AtGDniSOMWflfGaiHOWINGVKIUTIOHL IUIIU.IC.A .. IANDUU.ICAIIll. ~-- TYPED OR PRINTED NAME SIGNATURE N<I:A NUMBER YEAR MO. DAY ___ .., ................. ,.__ ....................... ~ .......... ,_. CODE 
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COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMEI'ITAL QUAllTY 

Permit No.: 
. Effective Date: 
Expiration Date: 

VA0089915 
AprH 28, 1999 
April 28, 2004 

AUTHORIZATION TO DISCHARGE UNDER THE 

VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM 

AND 

THE VIRGINIA STATE WATER CONTROL LAW 

In compliance with the provisions of the Clean Water Act as amended and pursuant to the State Water 
Control Law and regulations adopted pursuant thereto, the following owner is authorized to discharge 
in accordance with the effluent limitations, mooitoring requirements, and other conditions set forth in 
this permit. 

Owner: 
Facility Name: 
City: 
County: 
Facility Location: 

County of Hanover 
Totopotomoy WWTP 
N/A 
Hanover 
north of Pole Green Rd., Hanover County 

The owner is authorized to discharge to the following receiving stream: 

Stream: 
River Basin: 
River Subbasin: 
Section: 
Class: 
Special Standards: 

Pamunkey River 
York River 
N/A 
1 
II 
a 

The authorized discharge shall be in accordance with this cover page, Part I - Effluent Umitations and 
Monitoring Requirements and Part II- Conditions Applicable To All VPDES Permits, as set forth herein. 

Date 

-77Q-
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Perm'lt No. \1 • • J89916 
Part I 
Page 1 of 16 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 1t 

1. During the period beginning with the permit's effective date and lasting until the permit's expiration date the permittee Is authorized to 
discharge from outfall 001. 

Upon commencement of discharge from the 5 MGD treatment facilities, such discharges shall be limited and monitored by the permittee as 
specified below: 

EFFLUENT 
CHARACTERISTICS 

MONTHLY AVERAGE 

Flow IMGD)2 NL 

CBOD6 10.0 mg/1 189 kg/d 

Suspended Solids 10.0 mg/1 189 kg/d 

TKN 3.0 mg/1 67 kg/d 

Total Phosphorus 2.0 mg/1 38 kg/d 

Total Nitrogen NL NL 

Fecal Coliform 200 N/1 00 ml3 

pH (standard units) NA 

Dissolved Oxygen NA 

NL = No Limitation, m~nltorlng only 
NA = Not Applicable 

. 

• = Totalizing Indicating and Recording Equipment 

DISCHARGE LIMITATIONS 

WEEKLY AVERAGE 

. 
NA 

16.0 mg/1 284 kg/d 

16.0 mg/1 284 kg/d 

4.6 mg/1 86 kg/d 

NA 

NA 

NA 

NA 

NA 

2. The design flow of this treatment facility Is 5.0 MGD. 
3 Geometric mean 

MINIMUM 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.0 

6.6 mg/1 

4. Thera shall be no discharge of floating solids or visible foam In other than trace amounts. 

MONITORING 
REQUIREMENTS 

MAXIMUM FREQUENCY SAMPLE 
TYPE 

• NL Continuous TIRE 

NA 1/Day 24HC 

NA 1/Day 24 HC 

NA 1/Day 24 HC 

NA 1/Day 24 HC 

NA 1/Week 24 HC 

NL 1/Day between Grab 
10 am and 4 pm 

9.0 1/Day Grab 

NA 1/Day Grab 
I 

) 

I, 



A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

Permit No. " •• ..~089916 
Part I 
Page 2 of 16 

... 

1. 
·~4 

During the period beginning with the permit's effective date and lastrng until the permit's expiration date the permittee Is authorized to 
dis~harge from outfall 001. · . 
Upon commencement of discharge from the 10 MGD treatment facilities, such discharges shall be limited and monitored by the permittee as 
specified below: 

EFFLUENT 
CHARACTERISTICS 

MONTHLY AVERAGE 

Flow (MGD)2 Nl 

CBOD6 10.0 mg/1 379 kg/d 

Suspended Solids 10.0 mg/1 379 kg/d 

TKN 3.0 mg/1 114 kg/d 

Total Phosphorus 2.0 mg/1 76 kg/d 

Total Nitrogen NL Nl 

Fecal Coliform 200 N/100 m13 

pH tstandard unital NA 

Dissolved Oxygen NA 

Nl = No Limitation, monitoring only 
NA = Not Applicable 
• c:: Totalizing Indicating and Recording Equipment 

DISCHARGE LIMITATIONS 

WEEKLY AVERAGE 

NA 

16.0 mg/1 668 kg/d 

15.0 mg/1 568 kg/d 

4.6 mg/1 170 kg/d 

NA 

NA 

NA 

NA 

NA 

2. The design flow of this treatment facility Is 10.0 MGD. 
3 Geometric mean 

MINIMUM 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.0 

6.6 mg/1 

4. There shall be no discharge of floating solids or visible foam In other than trace amounts. 

) ) } 

MONITORING 
REQUIREMENTS 

MAXIMUM FREQUENCY SAMPLE 
TYPE 

Nl Continuous • TIRE 

NA 1/Qay 24 HC 

NA 1/Day 24 HC 

NA 1/Day 24 HC 

NA 1/Day 24 HC 

NA 1/Week 24HC 

NL 1/Day between Grab 
10 am and 4 pm 

9.0 1/Day Grab 

Npt 1/Day Grab 

) ) 

I 
\ . 
1 

' 

I 
i 
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Permit No. " J89916 
Part I 
Page 3 of 16 

A. SEWAGE SLUDGE LIMITATIONS AND MONITORING REQUIREMENTS 

Paragraphs A.5. and A.6. only apply to sludges which are land applied. 

5. During the period beginning with the permit's effective date and lasting until the permit's expiration date, the permittee Is authorize to 
manage sewage sludge according to the approved Sludge Management Plan. 

The pollutants In sewage sludge shall be limited and monitored by the permittee es specified _below: 

a. Annual Sludge Production Data 

Report annual total amount of sludge produced, In dry metr!c tons, by your facility and annual amount of sludge, In dry metric tons, 
used or disposed In various methods. 

b. Chemical Pollutant Limitations 

'· 

LIMIT AllONS MONITORING REQUIRMENTS 
SLUDGE 

CHARACTERISTICS CEILING CONCENTRATION MONTHLY AVERAGE SAMPLE • • MAXIMUM frog/kg) lmg/kgt FREQUENCY TYPE 

Percent Solids NA NL 1/Quarter Composite 

Total Arsenic 76 41 1/0uarter Composite 

Total Cadmium 85 39 1/0uarter Composite 

Total Copper 4,300 1,600 1/Quarter Composite 

Total Lead 840 300 1/Quarter Composite 

Total Mercury 67 17 1/Quarter Composite 

Total Molybdenum 76 NA 1/0uaJter Composite 

Total Nickel 420 420 1/0uarter Composite 

Total Selenium 100 100 1/Quarter Composite 

Total Zinc 7,600 2,800 1/Quarter Composite 

NL m No limitation, monitoring only 

• Dry weight basis, unless otherwise stated. 
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c. Pathogen Reduction Limitations 

Permit No. \. ..J89916 • 
Part I 
Page 4 of 16 

' 
Class 8, Alternative 2, aerobic digestion - Sewage sludge shall be treated by a process of agitating sludge with air or oxygen to maintain 
aerobic conditions for a period ranging from 60 days at 16 °C to 40 days at 20°C. 

d. Vector Attraction Reduction Limitations 

Alternative 4, SOUR- The specific oxygen uptake rata (SOUR) for the aerobically treated sewage sludge shall be equal to or less than i 
1.6 mg of oxygen per hour per gram of total solids (dry weight basis) at a temperature of 20°C. i 

All samples shall be collected and analyzed In accordance with the approved 0 & M Manual. 



B. 

Permit No. VA0089915 
Part I 
Page 5 of 16 

Other Reouirements or Special Conditions 
. ... 

1. 

2. 

A written notice and a plan of action for ensuring continued compliance with the terms of 
this permit shall be submitted to the DEQ, Piedmont Regional· Office when the monthly 
average flow influent to the sewage treatment works reaches 95 percent of the design 
capacity authorized in this permit for each month of any three consecutive month period. 
The written notices shall be submitted within 30 days and the plan of action shall be 
received at the Piedmont Regional Office no later than 90 days from the third consecutive 
month for which the flow reached 95 percent of the design capacity. "Fhe plan shall include 
the necessary steps and prompt schedule of implementation for controlling any current or 
reasonably anticipated problem resulting from high influent flows. Failure to submit an 
adequate plan in a timely manner shall be deemed a violation of the permit. 

The permittee in accordance with the Sewerage Regulations shall obtain a Certificate to 
· Construct (CTC) and a Certificate to Operate (CTO) fran, .the CEQ, Water Division Regional 

Office prior to constructing wastewater treatment facilities and operating the facilities 
respectively. The permittee shall submit an Operations and Maintenance (O&M) manual to 
the Piedmont Regional Office for approval prior to submittal of a statement of completion 

o# ,. .. , 
~· 

for the construction of the facility. Future changes to the facility must be addressed by the . 
submittal of a revised O&M Manual within 90 days of the changes. Noncompliance with 

3. 

the CTC, CTO, or O&M manual shall be deemed a violation of the permit. 

The permittee shall employ or contract at least one wastewater works operator who holds a 
current wastewater license appropriate for the permined facility. A Class I licensed 
operator is required for this facility. The license shall be issued in accordance with Title 
54.1 of the Code of Virginia and the regulations of the Board for Waterworks and 
Wastewater Works Operators. The permittee shall notify the Department in writing 
whenever he is not complying, or has grounds for anticipating he will not comply with this 
requirement. The notification shall include a statement of reasons and a prompt schedule 
for achieving compliance. 

4. This permit shall be modified or alternatively revoked and reissued to include new or 
alternative nutrient limitations should the Board adopt nutrient standards for the 
Chesapeake Bay and tributary river basins,_ or if a future water quality regulation, statute, or 
water quality management plan requires new or alternative nutrient control. 

5. Indirect Dischargers 

The permittee shall provide adequate notice to the Department of the following: 

a. Any new introduction of pollutants into the treatment works from an indirect 
discharger which would be subject to Section 301 or 306 of Clean Water Act and 
the State Water Control Law if it were directly discharging those pollutants: and 

b. Any substantial change in the volume or character of pollutants being introduced 
into the treatment works by a source introducing pollutants into the treatment 
works at the time of issuance of this permit. 

Adequate notice shall include information on (i} the quality and quantity of effluent 
introduced into the treatment works, and (ii) any anticipated impact of the change on the 

-775-
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Permit No. VA0089915 
Part I 
Page 6 of 16 

quantity or quality of effluent to be discharged from the treatment works.· Reports made to 
DEQ under the Industrial Pretreatment Program requirements (Part I. C.) may be used to 
fulfill this requirement. 

The Board may promptly modify or revoke and reissue this permit if any applicable standard 
for sewage sludge use or disposal promulgated under Section 405 (d) of the Clean Water 
Act is more stringent tt)an any requirements for sludge use or disposal in this permit, or 
controls a pollutant or practice not limited in this permit. 

7. The Sludge Management Plan (SMP) is conditionally approved with the-issuance of this 
permit, provided that a complete SMP is submitted and approved· prior to implementation of 
the specific sludge use or disposal practices. Upon approval, !he SMP becomes an 
enforceable part of the permit. The permit may be modified or alternately revoked and 
reissued to incorporate limitations/conditions necessitated by the chosen sewage sludge use 
or· disposal practices. 

Special Conditions Nos. 8 and 9 only apply to sludges which are land applied. 

8. The permittee is required to retain the following information for at least 5 years: 

9. 

a. The concentration of each pollutant in Part I.A.S.; 

b. The description of how the pathogen reduction requirements in Part I.A.S.c. are 
met; 

c. 

d. 

A description of how the vector attraction reductior, requirements in Part I.A.5.d. 
are met; 

A description of how the management practices specified in the approved Sludge 
Management Plan and/or this permit are met; 

e. A description of how the site restri~ions specified in the approved Sludge 
Management Plan and/or this permit are met; 

f. The following certification statement shall be signed by a responsible official and 
provided with each of the quarterly Pathogen Reduction and Vector Anraction 
Reduction demonstrations included in the annual report required under 8.9. below: 

•1 certify, under penalty of law, that the pathogen requirements in 9 V AC 25-3 1. 
710 A, vector attraction reduction requirements in 9 VAC 25-31-720 8.4., the 
management practices in 9 VAC 25-31-550, and the site resuictions in 9 VAC 25-
31-710 B.S. have been met. This determination has been made under my direction 
and supervision in accordance with the system designed to ensure that qualified 
personnel properly gather and evaluate the information used to determine that the 
pathogen requirements, vector attraction reduction requirements, site management 
practices, and site restrictions have been met. I am aware that there are significant 
penalties for false certification including the possibility of fine and imprisonment. • 

The permittee shall provide the results of all monitoring performed in accordance with Part 
I.A., and information on management practices, land application sites, site restrictions (if 
applicable), and appropriate certifications not later than February 1 9 of each year to the 
regional office of the Department of Environmental Quality. Each report is for the previous 
calendar year's activity. If no sewage sludge was applied to the land during the reporting 
period, ·no sewage sludge was applied• shall be r-:ported. 
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Permit No. VA0089915 
Part I 
Page 7 of 16 

C.· Pretreatment Program 

1. 
) 

Within 60 days of the issuance of a Certificate to Construct for the Totopotomoy wwrP, 
the permittee must submit a Plan of Study to the Department of Environmental Quality 
COEQ) which describes in detail the steps it will undertake to develop a pretreatment 
program. At a minimum, the Plan of Study shall include specific dates by which the 
following activities will be accomplished. 

a. Survey of Industrial Users, including identification of Significant Industrial Users • 
and the character and volume of pollutants contributed to the treatment works by 
each discharger. The DEQ Discharger Survey Form, or equivalent form that includes 
the quantity and quality of the wastewater shall be used. 

b. 

c. 

d. 

e. 

f. 

g. 

Submission of results of the discharger survey required in (a). 

Submission of the data and calculations used to develop technically-based local 
limits. 

Development and submission of the legal authority, permit boiler plate, an ERP, and 
interjurisdictional agreements, where necessary, to the CEQ for approval. 

Submission of an evaluation of financial programs, revenue sources and qualified 
personnel necessary to implement a pretreatment program. 

Submission of a detailed description of the procedures to design and implement a 
moni'toring and enforcement program, including a description of the required 
moni'toring equipment to be utilized for monitoring or analysis of industrial wastes. 

Submission of a request for pretreatment program approval of all required elements 
within one year of the effective or modification date of this permit. This request 
must be accompanied by a statement ·of endorsement by the local board or 
governing pody responsible for the program and an attorney's evaluation of the 
POTW's authority to implement the program. 

2. Within 60 days of its receipt, the CEQ shall evaluate the Plan of Study and shall establish a 
schedule of compliance for the development and submission of a pretreatment program. 
Upon written approval by the DEQ, this schedule shall become an enforceable condition of 
this permit. 

3. Should evaluation by the DEQ of results of the Industrial User survey conducted in 
accordance \Nith (1) (a) and (1) (b) above indicate that the permittee is not required to 
implement a pretreatment program, the requirements for program development described in 
(1) (c) through (1) (g) above may be suspended by the DEQ. 

4. Not withstanding Paragraph (1 )(a) above, unless the DEC determines (in accordance with 
Paragraph (3) above), that the permittee is not required to implement a pretreatment 
program, the permittee shall: 

a. Subi'Tlit to the DEQ a progress report on actions taken to develop a pretreatment 
program within 90 days of the effective or modification date of this permit. 
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Submit to the OEQ an approvable pretreatment program and a request for approval 
within one year of the effective or modification date of this permit. 

c. Upon approval, the program implementation becomes a part of this permit. 

A significant industrial user is one that: (a) has a process wastewater•• flow of 25,000 
gallons or more per average work day: (b) contributes a process wastestream which makes 
up 5 percent or more of the average dry weather hydraulic or organic capacity of the 
POTW; (c) is subject to categorical pretreatment standards: or (d) has significant impact, 
either singularly or in combination with other Industrial Users, on the treatment works or 
the quality of its effluent. 

Process wastewater excludes sanitary wastewater, non-contact cooling water and boiler 
blowdown. 

. '-75 -'"!: 
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0. Taxies Management Program 
.... 

1. Biological Monitoring: 

a. In accordance with the schedule in (3) below and commencing within three months 
following issuance of the Certificates to Operate (CTO's) for the 5 MGD and 10 
MGD facilities, the permittee shall conduct quarterly acute and chronic toxicity tests 
for 1a period of one year using 24-hour flow· proportioned composi~e samples of final 
effluent from outfall 001. The acute tests shall be 48-hour static tests using 
Ceriodaphnia dubia and Pimephales promelas, both conducted in-such a manner and 
at sufficient dilutions for calculation of a valid LC50• The chronic tests shall be static 
renewal tests using~. mm.i! and f. promelas. The~- dubia test shall be a 3-brood 
survival and reproduction test and the f. promelas test shall be a 7 -day larval 
survival and growth test. These chronic tests shall be conducted in· such a manner 
and at sufficient dilutions to determine the .. No Observed Effect Concentration" 
(NOEC) for survival and reproduction or growth. The permittee may provide 
additional samples to address data variability during the one year period of initial 
data generation. These data may be· included in the evaluation of effluent toxicity. 
The results of all such additional analyses shall be reported. Technical assistance in 
developing the procedures for these tests shall be provided by the Department of 
Environmental Quality staff, if requested by the permittee. Test protocols and the 
·use of alternative species shall be approved by the Department of Environmental 
Quality staff prior to initiation of testing. 

b. The following criteria shall be used in evaluating the toxicity test data generated in 
1.a~ above: 

c. 

d. 

(1) 

(2) 

LC50 greater than or equal to 100% effluent in six of the total of eight acute 
toKicity tests, or in at least 75% of the tests conducted, if more than eight 
tests are conducted, and 

No Observed Effect Concentration (NOEC) greater than or equal to the 
lnstream Waste Concentration (IWC) of 9.4% for the 5 MGD facility and 
18.7% for the 10 ·MGD facility, in six of the total of eight chronic toxicity 
tests·, or in at least 75% of th~ :tests conducted if more than eight tests are 
conducted. 

Any effluent failing either of the above criteria shall be considered to have 
demonstrated actual or potential toxicity and a Toxicity Reduction Evaluation (TRE) 
will be required. 

If, prior to completing the monitoring requirements specified in 1 .a. above, it is 
determined that the effluent fails the decision criteria outlined in 1 .b., a TRE may be 
required. Upon notification by the CEQ that a TRE is required, the permittee shall 
initiate a TRE and may stop conducting the toxicity tests of 1.a. 

Following completion of the testing of the outfall as above, the permittee shall 
continue acute and chronic toxicity testing of the outfall annually. The first annual 
tests shall be conducted within three months from the last quarterly tests. The 
test organisms shall be those identified as the most sensitive species from the 
quarterly acute and chronic tests or alternative species approved by the DepartJnent 
of Environmental Quality staff. Annual testing of the outfall is not required in cases 
where the need for a TRE of the outfall has been established. 
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e. If, in the testing according to 1.d. above, any of the annual acute toxicity tests 
yields an LC50 of less than 1 00% effluent or any annual chronic toxicity test yields 

· an NOEC of less than the IWC of 9.4% for the 5 MGO facility and 18.7% for the 10 
MGO facility, the test shall be repeated within three months • 

. (1) If the retest also indicates an LC10 of less than 100% effluent or an NOEC of 
less than the IWC, quarterly toxicity testing as in 1 .a. above shall 
commence within three months. The results of these tests will be included 
in the evaluation of the need for toxicity reduction. 

(2) If the retest does not confirm the results of the first test, then annual testing 
in accordance with the annual compliance schedule shall resume. 

2. ·Toxicity Reduction Evaluation: 

a. If the results of this Taxies Management Program or other available information 
Indicate that the wastewaters are actually or potentially toxic, the permittee shall 
submit: 

(1) a Toxicity Reduction Evaluation (TRE) plan, or 

(2) at the permittee's option, an instream impact study plan, and 

(3) an accompanying implementation schedule 

within 120 days of the notification of such a determination by the Department of 
Environmental Quality. 

b. The requirement of this plan shall be to: 

C 1 ) assure the absence of actual or potential toxicity, or 

(2) to demonstrate that there is, or would be, no adverse impact from the 
discharge on all reasonable and beneficial uses of the state's waters. 

c. Upon completion of the review of the plan, the permittee shall implement the plan 
and the permit may be modified or alternatively revoked and reissued in order to 
reflect appropriate permit conditions and a compliance schedule. 

3. Reporting Scheduls: 

The permittee shall submit 2 copies of the results of the toxicity tests analyses specified in 
this Taxies Management Program in accordance with the following schedule: 

a. Submit toxicity test protocols for Within two months foRewing the 
approval issuance of the Certificates to 

Operate (CTO's) for the 5 MGD and 
10 MGD facifities 

b. Conduct first quarterly biological Within three months following the 
tests issuance of the Certificates to 

Operate CCTO's) for the 5 MGD and 
1 0 MGD facilities 
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c. Submit results of all tests conducted 
during 1he first quarter 

d. Conduct second quarterly biological 
tests 

e. Submit results of all tests conducted 
during the second quarter 

f. Conduct third quarterly biological 
tests 

g. Submit results of all tests conducted 
during the third quarter 

h. Conduct fourth quarterly biological 
tests 

i. Submit results of all tests conducted 
during the fourth quarter 

j. Conduct first annual biological tests 

k. Submit results of first annual 
biological tests 

I. Conduct subsequent annual biological 
tests 

m. Submit results of subsequent annual 
biological tests 
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With the Discharge Monitoring Report 
CDMR) for the fourth month following 
the issuance of the Certificates to 
Operate (CTO's) for the 5 MGD and 
10 MGD facilities .. 

Within six months following the 
issuance of the Certificates to 
Operate (CTO's) for the 5 MGD and 
1 0 MGO facilities -

.... With the DMR submitted for the 
seventh month following the permit 
effective date 

Within nine months following the 
issuance of the Certificate to Operate 
(CTO's) for the 5 MGO and 1·0 MGD 
facilities 

With the DMR submitted for the 
tenth month following the issuance 
of the Certificates to Operate (CTO's) 
of the 5 MGD and 10 MGO facilities 

Within twelve months following the 
issuance of the Certificates to 
Operate (CTO's) for the 5 MGD and 
1 0 MGD facilities 

With the DMR submitted for the 
thirteenth month following the 
issuance of the Certificates to 
Operate (CTO's) for the 5 MGD and 
1 0 MGD facilities 

Within fifteen months following the 
issuance of the Certificates to 
Operate (CTO's) tor the 5 MGD and 
1 0 MGO facilities 

With the OMR submitted for the 
sixteenth month following the 
issuance of the Certificates to 
Operate (CTO"s) for the 5 MGO and 
1 0 MGD facilities 

Within subsequent twelve month 
periods from 3.j. 

With the OMR submitted every 12 
months from 3.k. 

0· 



4. In-Stream Macroinvertebrate Monitoring 
~· 
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The permittee shall perform an annual quantitative benthic macroinvertebrate study on the 
Pamunkey River to assess impacts of the Totopotomoy WWTP discharge. The study shall be 
conducted between August 15th and October 15th beginning in 2002. The study design, 
including sampling locations, survey methods, data analysis, etc. shall be submitted to and 
approved by CEQ Water Division staff prior to initiation of testing. 

. .'-~9 -_:;, 
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The permittee shall monitor the effluent at Outfall 001 for the following substances according to 
the indicated sample type and frequency. The data shall be submitted with the CMR following 
the month in which the analyses were conducted. It is the responsibility of the permittee to 
ensure that proper QA/QC protocols are followed during the sample gathering and analytical 
procedures. The Department will use this data for making specific permit decisions in the 
future. This permit may be modified or alternatively revoked and reissued to incorporate limits 
for any substance listed below. . 0· ··.:..SO 

Analysis Quantification Sample Frequency 
Substance Number level Type 

Metals 
A .O(Io.,..,.;,.. 1 _.. .I ~· Jil li\ 3ti A LL 

Cadmium (dissolved) m (i) 3g A 

Chromium Ill (dissolved) • (i) (i) 3g A 

Chromium VI (dissolved) • (i) (i) 3g A 

Copper (dissolved) (i) (i) 3g A 

Lead (dissolved) (i) (i) 3g A 

Mercury (total recoverable) (i) (i) 3g A 

Nickel {dissolved) (i) (i) 3g A 

Selenium (dissolved) (i) (i) 3g A 

Silver (dissolved) (i) (i) 3g A 

Zinc (dissolved) (i) (i) 3g A 

Pesticides/PCB"s . 
Aldrin 608 0.5 3g B 

Chlorpyrifos (Oursban) 622 0.2 3g 8 

Chlordane 608 0.2 3g 8· 

DDT 608 0.1 3g 8 

Demeton (ii) - 3g 8 

2,4 Dichlorophenoxy acetic acid (2.4· (ii) - 3g 8 
0) 

Dieldren 608 0.1 3g 8 

Endosulfan I 608 0.1 3g B 

Endosulfan II 608 0.1 3g 8 

Endosulfan sulfate 608 0.1 3g 8 

Endrin 608 0.1 3g 8 

Guthion 622 - 3g 8 

Heptachlor 608 0.1 3g 8 
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Substance Number · 

Undane (Hexachlorocyclohexane) 608 

Malathion (ii) 

Methoxychlor (ii) 

Mirex- (ii) 

Parathion (ii) 

PCB-1016 608 

. PCB-1221 608 

PCB-1232 608 

PCS.1242 608 

PCB-1248 608 

PCB-1254 608 

PCB-1260 608 

2,4,5-Trichlorophenoxy proprionic . (ii) 

acid (Silvex) 

Toxaphene 608 

Base/Neutral Extractables 

Anthracene 625 

Benzo(a)anthracene 625 

8enzo(b)fluoranthene 625 

8enzo ( k)fluoranthene 625 

Benzo(a) pyrene 625 

Chrysene 625 

Di-2-Ethylhexyl Phthalate 625 

Dibenzo(a,h) anthracene 625 

lndeno(1 ,2,3-cd)pyrene 625 

1 ,2-Dichlorobenzene 625 

1 ,3-Dichlorobenzene 625 

1 ,4-0ichlorobenzene 625 

2,4-Dinitrotoluene 625 

Fluoranthene 625 

Fluorene 625 

Pyrene 625 
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Sample -Frequency 
Type 

3g B 

3g B 

3g B 

3g B 

- 3g B -
1.0 3g B 

1.0 3g B 

1.0 3g B 

1.0 3g B 

1.0 3g B 

1.0 3g B 

1.0 3g B 

- 3g B 

5.0 3g B 

10.0 3g 8 

10.0 3g 8 

10.0 3g B 

10.0 3g B 

10.0 3g 8 

10.0 3g B 

10.0 3g B 

20.0 3g 8 

20.0 3g B 

10.0 3g 8 

10.0 3g 8 

10.0 3g B 

10.0 3g a 
10.0 3g B 

10.0 3g 8 

10.0 3g 8 
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Analysis _., 
Substance Number 

Naphthalene 625 

lsophorone 625 

Volata1es 

Benzene ·624 

Bromoform 624 

Carbon Tetrachloride 624 

Chlorodibromomethane 624 

Chloroform 624 

Chloromethane 624 

Dichloromethane 624 

Oichlorobromomethane 624 

1 ,2-Dichloroethane 624 

Ethyl benzene 624 

Monochlorobenzene 624 

Tetrachloroethylene 624 

Toluene 624 

Trichloroethylene 624 

Vinyl Chloride 624 

Acid Extractables 

Pentachlorophenol 625 

Phenol 625 

2,4, 6-Trichlorophenol 625 

Miscellaneous 

Cyanide EPA 335.2 
or 335.3 

Dioxin EPA 1613 

Hsrdness (ii) 

Tributyltin NBSIR 85· 
32.95 or Ciil 

Xylene (total) EPA SW 846 
Method 
8020 
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level 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

20.0 

20.0 

20.0 

10.0 

10.0 

50.0 

10.0 

10.0 

10.0 

10.0 

50.0 

10.0 

10.0 

10.0 

0.00001 
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Sample Frequency 
Type 

3g B 

3g B 

3g 8 
,_ 

3g 8 

3g 8 

3g B 

3g B 

3g B 

3g 8 

3g B 

3g B 

3g B 

3g B 

3g B 

3g B 

3g B 

3g B 

. 
3g B 

3g 8 

3g 8 

g B 

c c 
c A 

c c 

3g B 
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• If the result of a Total Chromium analysis is- less than or equal to the QL of the method used to 
,measure Total Chromium and that QL is less than or equal to the Target QL identified below for 

. Chromium VI, the results for Chromium Ill and Chromium VI can be reported as not quantifiable. 

Units for the quantification level are microgramsDiters unless otherwise specified. 

Dashes (-) mean that the QL is at the discretion of the permittee. 

Sample Type: 

Frequency: 

c = 24 hour composite unless otherwise specified 
g = G~b _ 

3g = 1 grab sample every eight hours. Permittee shall analyze each sample 
individually and report the average of the three samples. Alternative 
laboratory compositing procedures may be approved on a case by case 
basis. · 

A = Once per 6 months 
B :m Once per year 
C = Once per permit term 

Quality control/assurance information shall be submitted to document that the required 
quantification level has been attained for all parameters listed above. Alternatively. the 
pennittee may retain the CA/QC information on file and submit a statement certifying that the 
required quantification levels have been attained. 

(i) A specific analysis is not specified for these materials. An appropriate analysis shall be selected 
from.the following list of EPA methods to achieve a quantification level (QL) that is equal to or 
less than the target QL listed in the following table: 

Parameter 
Arsenic 
Cadmium 

Chromium 
Chromium VI 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Target QL fuglfl 
409 
1.2 

%17 
26 
12 
9 
0.037 
21 
12 
1.6 
108 

EPA Methods 
206.2, 206.3, 200. 7, 200.8, 200.9, 1632 
213.1. 213.2, 200.7, 200.8, 200.9, 1637. 1638. 1639, 
1640 
218.1, 218.2, 218.3, 200.7, 200.8, 200.9. 1639 
218.4, 1636 
220.1, 220.2, 200.7. 200.8, 200.9, 1638. 1640 
239.1, 239.2, 200.8, 200.9, 1 637. 1640 
245.1, 200.7, 200.8. 1631 
249.1, 249.2, 200.7, 200.8, 200.9, 1638. 1639. 1640 
270.2, 200.7, 200.8, 200.9, 1638, 1639 
272.1, 272.2, 200. 7, 200.8, 200.9, 1638 
289.1, 289.2, 200.7, 200.8, 1638. 1639 

(ii) Any approved method presented in 40 CFR Part 136 
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CONDITIONS APPLICABLE TO ALL VPDES PERMITS 

1 • Samples and measurements taken as required by this permit shall be representative of the 
monitored activity. 

2. Monitoring shall·be conducted according to procedures approved under Title 40 Code of 
Federal Regulations Part 136 or alternative methods approved by the U.S. Environmental 
Protection Agency, unless other procedures have been specified in this permit. 

3. The permittee shall periodically calibrate and perform maintenance procedures on all 
monitoring and analytical instrumentation at intervals that will insure accuracy of 
measurements. 

B. Records. 

1 . Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) and time(s) analyses were performed; 
d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. .. · .. 

2. · · Except for records of monitoring information required by this permit related to the 
permittee's sewage sludge use and disposal activities, which shall be retained for a period 
of at least five years, the permittee shall retain records of all monitoring information, 
including all calibration and maintenance records and all original strip chart recordings for 
continuous monitoring instrumentation, copies of all reports required by this permit, and 
records of all data used to complete the application for this permit, for a period of at least 3 
years from the date of the sample, measurement, report or application. This period of 
retention shall be extended automatically during the course of any unresolved litigation 
regarding the regulated activity or regarding control standards applicable to the permittee, 
or as requested by the Board. 

C. Reporting Monitoring Results. 

1 • The permittee shall submit the results of the monitoring required by this permit not later 
than the 1Oth day of the month after monitoring takes place, unless another reporting 
schedule is specified elsewhere in this permit. Monitoring results shall be submitted to: 

Department of Environmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, VA 23060 

o, 

2. Monitoring results shall be reported on a Discharge Monitoring Report (OMRl or on forms 
provided, approved or specified by the Department. 
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... 3. If the permittee monitors any pollutant specifically addressed by this permit more frequently 
than required by this permit using test procedures approved under TitJe 40 of the Code of 
Federal Regulations Part 136 or using other test procedures approved by the U.S. 
Environmental Protection Agency or using procedures specified in this permit, the results of 
this monitoring shall be included in the calculation and reporting of the data submitted in 
the DMR or reporting form specified by the Department. 

4. Calculations for all limitations which require averaging of measurements shall utilize an 
arithmetic mean unless otherwise specified in this permit. 

0. Duty to Provide Information. 

The permittee shall furnish to th.e Department, within a reasonable time, any information which the 
Board may request to determine whether cause exists for modifying,_revoking and reissuing, or 
terminating this permit or to determine compliance with this permit.· The Board may require the 
permittee to furnish, upon request, such plans, specifications, and other pertinent information as 
may be necessary to determine the effect of the wastes from his discharge on the quality of state ~ 
waters, or such other information as may be necessary to accomplish the purposes of the State 
Water Control Law. The permittee shall also furnish to the Department upon request, copies of 
records required to be kept by this permit. 

E. Compliance Schedule Reports. 

Reports of compliance or noncompliance with, or any progress reports on, interim and final 
requirements contained in any compliance schedule of this permit shall be submitted no later than 
14 days following each schedule date. 

F. Unauthorized Discharoes. 

Except in compliance with this permit, or another permit issued by the Board, it shall be unlawful 
for any person to: 

1. Discharge into state waters sewage, industrial wastes, other wastes, or any noxious or 
deleterious substances; or 

2. Otherwise alter the physical, chemical or biological properties of such state waters and 
make them detrimental to the public health, or to animal or aquatic life, or to the use of 
such waters for domestic or industrial consumption, or for recreation, or for other uses. 

G. Reports of Unauthorized Discharges. 

Any permittee who discharges or causes or allows a discharge of sewage, industrial waste, other 
wastes or any noxious or deleterious substance into or upon state waters in violation of Part II.F; or 
who discharges or causes or allows a discharge that may reasonably be expected to enter state 
waters in violation of Part II.F, shall notify the Department of the discharge immediately upon 
discovery of the discharge, but in no case later than 24 hours after said discovery. A written 
report of the unauthorized discharge shall be submitted to the Department. within five days of 
discovery of the discharge. The written report shall contain: 

1. 
2. 
3. 

A description of the nature and location of the discharge; 
The cause of the discharge: 
The date on which the discharge occurred; 
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.... 4. The length of time that the discharge continued; 
5. The volume of the discharge; 
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6. If the discharge is continuing, how long it is expected to continue; 
7. If the discharge is continuing, what the expected total volume of the discharge will be; and 
8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present 

discharge or any future discharges not authorized by this permit. 

Discharges reportable to the Department under the immediate reporting requirements of other 
regulations are exempted from this requirement. 

H. Recorts of Unusual or Extraordinary Discharges. 

I. 

If any unusual or extraordinary discharge including a bypass or upset should occur from a treatment 
works and the discharge enters or could be expected to enter state waters, the permittee shall 
promptly notify, in no case later than 24 hours, the Department by telephone after the discovery of 
the discharge. This notification shall provide all available details of the incident, including any 
adverse affects on aquatic life and the known number of fish killed. The permittee shall reduce the 
report to writing and shall submit it to the Department within five days of discovery of the 
discharge in accordance with Part 11.1.2. Unusual and extraordinary discharges include but are not 
limited to any discharge resulting from: 

1. 
2. 
3. 
4. 

Unusual spillage of materials resulting directly or indirectly from processing operations; 
Breakdown of processing or accessory equipment; 
Failure' or taking out of service some or all of the treatment works; and 
Flooding or other acts of nature. 

Reports of Noncompliance 

The permittee shall report any noncompliance which may adversely affect state waters or may 
endanger public health. 

1 • An oral report shall be provided within 24 hours from the time the permittee becomes 
aware of the circumstances. The following shall be included as information which shall be 
reported within· 24 hours under this paragraph: 

a. Any unanticipated bypass; and 
b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within 5 days and shall contain: 

a. 
b. 

c. 

A description of the noncompliance and its cause: 
The period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to 
continue; and 
Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 

The Board may waive the written report on a case-by·case basis for reports of 
noncompliance under Part 11.1 if the oral report has been received within 24 hours and no 
adverse impact on state waters has been reported. 

-789-



0. ···-. -··--··· .... ·- ·-····---- Permit No. VAOOS9915 
Part II 
Page 4 of 9 

,. 3. The permittee shall report all instances of noncompliance not reported under Parts 11.1. 1 or 
2, in writing, at the time the next monitoring reports are submitted. The reports shall 
contain the information listed in Part 11.1.2. 

NOTE: The immediate (wi1hin 24 hours) reports required in Parts II G, H and I may be made to the 
Department's Regional Office at (804) 527-5020 (voice) or (804) 527-5106 (fax). For reports outside 
normal working hours, leave a message and this shall fulfill the immediate reporting requirement. For 
emergencies, me Virginia Department of Emergency Services maintains a 24 hour telephone service at 
1-800-468-8892. 

J. Nopce of Planned Changes. 

1 • The permittee shall give notice to the Department as soon as possible of any planned 
physical alteration~ or additions to the· permitt~d facility. No~ce is required only when: 

a. The· permittee plans alteration or addition to any building, structure, facility, or 
installation from which there is or may be a discharge of pollutants, the construction 
of which commenced: 

(1 J After promulgation of standards of performance under Section 306 of Clean 
Water Act which are applicable to such source; or 

(2) After proposal of standards of performance in accordance with Section 306 
of Clean Water Act which are applicable to such source, but only if the 
standards are promulgated in accordance with Section 306 within 120 days 
of their proposal; 

b. The alteration or addition could significantly change the nature or increase the 
quantity of pollutants discharged. This notification applies to pollutants which are 
subject neither to effluent limitations nor to notification requirements specified 
elsewhere in this permit; or 

c. The alteration or addition results in a significant change in the permittee's sludge 
use or disposal practices, and such alteration, addition, or change may justify the 
application of permit conditions that are different from or absent in the existing 
permit, including notification of additional use or disposal sites not reported during 
the permit application process or not reported pursuant to an approved land 
application plan. 

2. The permittee shall give advance notice to the Department of any planned changes in the 
permitted facility or activity which may result in noncompliance with permit requirements. 

K. Signatory Requirements. 

1. Applications. All permit applications shall be signed as follows: 

a. For a corporation: by a responsible corporate offic~r. For the purpose of this 
section, a responsible corporate officer means: (f) A president, secretary, treasurer, 
or vice-president of the corporation in charge of a principal business function, or any 
other person who performs similar policy-· or decision-making functions for the 
corporation, or (ii) the manager of one or more manufacturing, production, or 
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operating facilities employing more than 250 persons or having gross annual sales 
or expenditures exceeding $25 million Cin second-quarter 1980 dollars), if authority 
to sign documents has been assigned or delegated to the manager in accordance 
with corporate procedures: 

b. For a partnership or sole proprietorship: by a general partner or the proprietor, 
respectively: or 

c. For a municipality, state, federal, or other public agency: By either a principal 
executive officer or ranking elected official. For purposes of this section, a principal 
executive officer of a public agency includes: (i) The chief executive officer of the 
agency, or (ii) a senior executive officer having responsibility for the overall 
operations of a principal geographic unit of the agency. 

2. Reports, etc. All reports required by permits, and other information requested by the Soard 
shall be signed by a person described in Part II.K. 1, or by a duly authorized representative 
of that person. A person is a duly ·authorized representative only if: 

3. 

4. 

a. The authorization is made in writing by a person described in Part II.K.1; 

b. The authorization specifies either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may 
thus be either a named individual or any individual occupying a named position.); 
and 

c. The written authorization is submitted to the Department. 

Changes to authorization. If an authorization under Part ll.K.2 is no longer accurate 
because a different individual or position has.responsibility for the overall operation of the 
facility~ a new authorization satisfying the requirements of Part II.K.2 shall be submitted to 
the Department prior to or together with any reports, or information to be signed by an 
authorized representative. 

Certification. Any person signing a document under Parts II.K.1 or 2 shall make the 
following certification: 

•1 certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons dire~y responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. • 

1].. • ~ Q(.) 
. ·""""':., 
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The permittee shall comply with all conditions of this permit. Any permit noncompliance 
constitutes a violation of the State Water Control Law and the Clean Water Act. except that 
noncompliance ·with certain provisions of this permit may constitute a violation of the State Water 
Control Law but not the Clean Water Act. Permit noncompliance is grounds for enforcement 
action; ·for permit termination,. revocation and reissuance. or modification; or denial of a permit 
renewal application. · 

The permittee shall comply with effluent standards or prohibitions established under Section 307(a) 
of the Clean Water Act for toxic pollutants and with standards for sewage sludge use or disposal 
established under Section 405(d) of the Clean Water Act within the time provided in the regulations 
that establish these standards or prohibitions or standards for sewage sludge use or disposal, even 
if this permit has not yet ·been modified to incorporate the requirement. 

M. Dyty to Reapply. 

If the pc!rmittee wishes to continue an activity regulated by this permit after the expiration date of 
this permit. the permittee shall apply for and obtain a new permit. All permittees with a currently 
effective permit shall submit a new application at least 180 days before the expiration date of the 
existing permit, unless permission for a later date has been granted by the Board. The Board shall 
not grant permission for applications to be submitted later than the expiration date of the existing 
permit. 

N. Effect of a Permit. 

This permit does not convey any property rights in either real or personal property or any exclusive 
privilegf!S, nor does it authorize any injury to private property or invasion of personal rights, or any 
infringement of federal, state or local law or regulations. 

0. State Law. 

Nothing in this permit shall be .construed to preclude the institution of any legal action under, or 
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant to any 
other state law or regulation or under authority preserved by Section 51 0 of the Clean Water Act. 
Except as provided in permit conditions on •bypassing• (Part II.U), and •upset" (Part II.V) nothing in 
this permit shall be construed to relieve the permittee from civil and criminal penalties for 
noncompliance. 

P. Oil and Hazardous Substance Liabilitv. 

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the 
permittt!e from any responsibilities, liabilities, or penalties to which the permittee is or may be 
subject under Sections 62.1-44.34:14 through 62.1-44.34:23 of the State Water Control Law. 

Q. Proper t:lperation and Maintenance. 

The permittee shall at all times properly operate and maintain all facilities and systems of treatment 
and cor1trol (and related appurtenances) which are installed or used by the permittee to achieve 
compliance with the conditions of this permit. Proper operation and maintenance also includes 
effective plant performance, adequate funding, adequate staffing, and .adequate laboratory and 
process controls. including appropriate quality assurance procedures. This provision reQuires the 

n . ~·~9 a_r.. -!. .__. 
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, operation of back-up or auxiliary facilities or similar systems which are installed by the permittee 
only when the operation is necessary to achieve compliance with the conditions of this permit. 

Disposal of solids ·or sludges. 

Solids, sludges or other pollutants removed in the course of treatment or management of pollutants 
shall be disposed of in a manner so as to prevent any pollutant from such materials from entering 
state waters.' 

S. Dutv to Mitigate. 

The permittee shall take all reasonable steps to minimize or prevent any discharge or sludge use or 
disposal in violation of this permit which has a reasonable likelihood of adversely affecting human 
health or the environment. 

T. Need to Halt or Reduce Activity not a Defense. 

It shall not be a defense for a permittee in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this permit. 

U. Bypass . 

1. •aypass· means the intentional diversion of waste streams from any portion of a treatment 
facility. The perminee may allow any bypass. to occur which does not cause effluent 
limitations to be exceeded, but only if it also is for essential maintenance to assure efficient 
operation. These bypasses are not subject to the provisions of Parts II.U.2 and U.3. 

2. Notice 

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, 
prior notice shall be submitted, if possible at least ten days before the date of the 
bypass. 

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass 
as required in Part ll.l. 

3. Prohibition of bypass. 

a. Bypass is prohibited, and the Board may take enforcement action against a 
permittee for bypass. unless: 

( 1 ) Bypass was unavoidable to prevent loss of life. personal injury, or severe 
property damage; 

(2) There were no feasible alternatives to the bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, or maintenance 
during normal periods of equipment downtime. This condition is not 
satisfied if adequate back-up equipment should have been installed in the 
exercise of reasonable engineering judgment to prevent a bypass which 
occurred during normal periods of equipment downtime or prevrrtive , OQ 
maintenance: and ...:- ~-

(3) The permittee submitted notices as required under Part II.U.~. 
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The Board may approve an anticipated bypass, after considering its adverse effects, 
If the Board determines that it will m~t the three conditions listed above in Part 
II.U.3.a. 

V. Upset. 

1 • An upset constitutes an affirmative defense to an action brought for noncompliance with 
technology based permit effluent limitations if the requirements of Part II. V .2 are met. A 
determination made during administrative review of claims that noACompliance was caused 
by upset, and before an action for noncompliance, is not a final administrative action 
subject to judicial review. 

2. A permittee who wishes to establish the affirmative defense of upset shall demonstrate, 
through properly signed, contemporaneous operating logs, or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset: 
b. The permitted facility was at the time being properly operated; 
c. The permittee submitted notice of the upset as required in Part 11.1: and 
d. The permittee complied with any remedial measures required under Part U.S. 

3. In any enforcement proceeding the permittee seeking to establish the occurrence of an 
upset has the burden of proof. 

W. Inspection and Entrv. 

The permittee shall allow the Director, or an authorized representative, upon presentation of 
credentials and other documents as may be required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit: 

2. Have access to and copy, at reasanable times, any records that must be kept under the 
conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purposes of assuring permit compliance or 
as otherwise authorized by the Clean Water Act and the State Water Control Law, any 
substances or parameters at any location. 

For purJ)oses of this section, the time for inspection shall be deemed reasonable during regular 
business hours, and whenever the facility is discharging. Nothing contained herein shall make an 
inspection unreasonable during an emergency. 0- · ~ 21. 

X. Permit Actions. 

Permits may be modified, revoked and reissued, or terminated for cause. The filing of a request by 
the perrnittee for a permit modification, revocation and reissuance, or termination, or a notification 
of planned changes or anticipated noncompliance does not stay any permit condition. 
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Y. Transfer of oermits. 

1. Permits are not transferable to any person except after notice to the Department. Except 
as. provided in Part ll.Y.2, a permit may be transferred by the permittee to a new owner or 
operator only if the permit has been modified or revoked and reissued, or a minor 
modification made, to identify the new permittee and incorporate such other requirements 
as may be necessary under the State Water Control Law and the Clean Water Act. 

2. As an alternative to transfers under Part II. Y. 1 , this permit may be automatically transferred 
to a new permittee if: 

a. The current permittee notifies the Department at least 30 days in advance of the 
proposed transfer of the title to the facility or property; 

b. The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of permit responsibility, coverage, and liability 
between them; and 

c. The Board does not notify the existing permittee and the proposed new permittee of 
its intent to modify or revoke and reissue the permit. If this notice is not received, 
the transfer is effective on the date specified in the agreement mentioned in Part 
II.Y.2.b. 

Z. Severabilitv. 

The provisions of this permit are severable, and if any provision of this permit or the application of 
any provision of this permit to any circumstance, is held invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be affected thereby. 
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VPDES PERMIT PROGRAM FACT SHEET 

This document gives pertinent information concerning the VPDES permit listed below and is being processed 
~ as a major municipal permit. The process consists of updating the effluent limitations and monitoring 

requirements for the existing facility. 

1. Facility Name and Address: SIC Code: 4952 (Sewerage Systems) 

Totopotomoy WWTP 
County of Hanover 
Department of Public Utilities 
P. 0. Box 470 
Hanover, VA 23069 

Location: north of Pole Green Rd. in Hanover County 

2. Permit No. VA0089915 

3. Owner Contact: 

Richard R. Johnson 
County Administrator 

Expiration Date! 

Telephone No.: (804) 537-6005 

4. Permit Drafted By: Allan Brockenbrough 
Revisions: 

• • 
• 
• 

DEQ Regional Office: Piedmont Regional Office 

Reviewed By: 

t,:il\ 5. Receiving Waters Classification: 

Receiving Stream: 
Basin: 

Pamunkey River 
York River 

Subbasin: N/A 
Section: 1 
Class: II 
Special: a 

7-0ay, 10-Year Low Flow: 
1-Day, 1 0-Year Low Flow: 
30-0ay, 5-Year Low Flow: 
Harmonic Mean Flow: 

42.1 MGD 
38.1 MGD 
50.9 MGD 

211.6 MGD 

Date: 5/27/1998 
6/26/1998 
7/2/1998 

10/14/1998 
3/11/1999 

Date: :r~~ 

6. Statutory or Regutatory Basis for Special Conditions and Effluent Umitations: 

CX) State Water Control Law 
(X) Clean Water Act 
(X) Permit Regulation (SWCB VPOES Regulation) 
(X) EPA NPDES Regulation (federal Register) 

7. Ucensed Operator Requirements: Class I 

-797-

() EPA Guidelines 
(X) Water Quality Standards 
() Other 



.. 
8. Reliability Class: Class I 

9. Permit Characterization: 

( ) 
( ) 
( ) 

(X) 

Private 
Federal 
State 
POTW 

( ) Effluent Umited 
(X) Water Quality Umited 
(X) Toxics Monitoring Program Required 
(X) Pretreatment Program Required 
( ) Possible Interstate Effect 
( ) Compliance Schedule Required 
( ) Interim Umits in Permit 
( ) Interim Umits in Other Document 

Permit No. VA0089915 
Fact Sheet 
Page 2 of 10 

10. Attach a schematic of Wastewater Treatment System(s),. and provide a general description of the 
production cycle(s) and activities of the facility. 

See Attachment A • plant schematic 

1 1. Discharges Location Description: Provide USGS Topo which indicates the discharge location, significant 
discharger (s), water intakes, and other items of interest. 

See Attachment B • Topo Maps 

12. Discharge Description: 

See Table I 

13. Receiving Waters Information: Attach any memoranda or other information which helped to develop 
permit .:onditions, i.e., PReP complaints, special water quality studies, biological and/or chemical data, 
etc. 

See Attachment C - Stream Sanitation Analysis 
See Attachment 0- Toxics Management Program 
See Attachment E - Mixing Analysis 

14. Site Inspection: Date: 11/2 1 /97 Performed by: Allan Brockenbrough 

15. Effluen·t Screening: 

See Attachment F - Calculation of Quantification Levels 

16. Effluen·t Umits: 

See Table II for listing of effluent limitations and basis for limits 
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17. Special Conditions: Ust and give a brief rationale for all special conditions contained in the permit. 

8.1. 95% Capacity Reopener 

Rationale: Required by 9 VAC 25-31-200, §8.4. 

8.2. CTO, CTC, O&M Manual Requirement 

Rationale: Required by Code of Virginia § 62.1-44. 19;VR 35 5-17-1 02.1 4, 1. 15. Procedure for 
Obtaining a Construction oermit • .E:. Operation and Maintenance Manuals; VR 355-17-102.20, 1.21. 
Issuance of the Ooeration Permit; VDH Sewage handling and Disposal Regulations § 2. 16. Issuance 
of the construction permit, §2.22 Issuance of the operation permit. 

8.3. Ucensed Operator Requirement 

Rationale: The VDH/SWCB Sewerage Regulations specifies a manning and classification schedule of 
wastewater treatment plant operators, based on plant capacity and specific treatment types. The 
Code of Virginia 54.1-2300 et seq, Rules and Regulations for Waterworks and Wastewater Works 
Operators, requires licensure of operators. The licensed operator requirements apply to wastewater 
treatment works based on flow and treatment type, there is no distinction between municipal and 
industrial. 

8.4. Nutrient Enriched Waters Reopener 

Rationale: 9 VAC 25-40, Policy for Nutrient Enriched Waters, allows reopening of permits if total 
phosphorus and total nitrogen in a discharge potentially exceed specified concentrations. The policy 
also anticipates that future nutrient limits may be needed to control aquatic plants. 

B.S. Indirect Dischargers Requirement 

Rationale: 9 VAC 25·31-200, §B. establishes notification requirements for the introduction of new 
pollutants into the POTW wastestream by an indirect discharger. 

8.6. Sludge Reopener 

Rationale: §405(d) of the Clean Water Act requires proper treatment and disposal of biosolids. 

8.7. Sludge Management Plan 

Rationale: Section 9 VAC 25-31-2208.2. of the VPDES Permit Regulation requires that the permit 
include appropriate conditions for the use or disposal of sewage sludge. 

B.S. Sludge Management Plan Record Keeping Requirements 

Rationale: Section 9 VAC 25·31-2208.2. of the VPDES Permit Regulation requires that the permit 
include appropriate conditions for the use or disposal of sewage sludge. 
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Rationale: Section 9 VAC 25-31-2208.2. of the VPDES Permit Regulation requires that the permit 
include appropriate conditions for the use or disposal of sewage sludge. 

C. Pretreatment Program 

Rationale: 9 VAC 25-31-730 establishes the responsibilities of state and local government, industry 
and the public to implement the National Pretreatment Standards and Requirements to control 
polluu.nts which pass through or interfere with treatment processes in POTWs or which may 
contarninate sewage sludge. 

0. Taxies Monitoring Program Requirements 

Rationale: The control of toxic pollutants is required by 9 VAC-31·220 

E. Water Quality Standards Monitoring and Reopener 

Rationale: State Water Control Law §62.1-44.21 authorizes the Board to request information needed 
to determine the discharge's impact on State waters. States are required to review data on 
discharges to identify actual or potential toxicity problems, or the attainment of water quality goals, 
according to 40 CFR Part 131 , Water Quality Standards, subpart 131 • 11 • If modifications to 
secondary treatment requirements are proposed, 40 CFR Part 125, Criteria and Standards for the 
NPDES, subpart 125.62 requires the establishment of a monitoring program. 

9 VAC: 25-31-220, §0. Water Quality Standards dictates that permits shall include limits' to prevent 
violations of water quality standards. CFR Part 131, Water Quality Standards, requires the State to 
adopt water quality criteria to protect designated water uses (subpart 131 • 11 ) , and review, modify 
and adopt water quality standards periodically (subpart 131.20). Section 302 of the Clean Water Act 
authorizes effluent limitations to be established ·which will contribute to the attainment or 
maintenance of the water quality. 

1 B. Material Stored: Ust the type and quantity of wastes, fluids, or pollutants being stored at this facility. ~ 
Briefly dttscribe the storage facilities and list, if any, measures taken to prevent the stored material from 
reaching State waters. 

The POTW stores and uses a variety of chemicals in the treatment process. Ume, ferric chloride, alum 
and various polymers will likely be stored under roof in such a manner as to prevent an accidental 
discharge. Final design of the storage facilities has not been completed. fOil 
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19. Changes to Permit: Use Table Ill to record changes in the permit limitations from the previously issued 
permit and/or during the permit processing period. Incorporate communications with applicant, VDH, 

~ EPA and any other agency where comments resulted in changes to the permit. List any changes 
associated with the special conditions or reporting requirements and the reasons for the changes. 

20. 

21. 

a. 6/26/98 Revisions 

(1) Part 1.8.2 ... Schedule for submission of O&M Manual revised in Fesponse to permittee's 
comments. 

(2) Part I.C.1 ... Schedule for submission of Pretreatment Program Plan of Study revised in 
response to permittee's comment. 

(3) Part l.A.1. (pp. 1 and 2 of 15} .. Wording changed to clearly authorize discharge from both 
the 5.0 MGD and 1 0 MGO facilities. Change made in response to permittee's comment. 

(4) Parts l.A.S ... 6., 1.8.8. -Clarified to indicate that these sections only apply if land application 
is selected as the disposal option under the final sludge management plan and to clarify the 
intent of the certification statement in Part I.B.B.f. 

(5) Part 1.8.9.- Annual report requirement added in accordance with agency guidance. 

b. 1 0/14/98 Revision 

(1) On 10/13/98, DEQ received a modification to the permit application requesting that the 
outfall location be moved approximately 0.6 mile. This change resulted in revision of the 
second page of Attachment B to this Fact Sheet and no change to the permit itself. 

c. 3/11/99 Revision 

(1) On 3-!11/99, the State Water Control Board directed DEQ staff to include an instream benthic 
macroinve1tebrate study in the permit in response to comments received from the public. 
This requirement can be found in Part l.C.4. of the permit. 

Variances/Alternate Wmits or Conditions: Provide justification or refutation rationale for modifications 
or alternatives to required permit conditions/limitations. This includes, but is not limited to: 

- waivers from testing requirements 
- variances from technology guidelines or water quality standards 
- variances from VPOES permit manual guidance. 

n •. ~ r."'-,... .:. ... 
N/A 

Public Notice Information: 
Comment period Start Date: December 17. 1 998 

End Date: February 4. 1999 

A public hearing on the proposed VPDES permit was held in Hanover Courthouse on January 1 9, 1 999. 
Comments received at the public hearing and during the subsequent comment period included concerns 
with Dissolved Oxygen levels in the Pamunkey River, toxicity impacts, endangered species, outfall 
location, nutrients, wetlands impacts, water supply issues, temperature impacts and numerous 
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miscellaneous local planning issues outside of the purview of the VPDES permitting process. The 
comments were summarized and presented to the State Water Control Board at their 3/11/99 meeting. 
The Board voted to direct the staff to issue the permit with changes noted in this fact sheet (decrease 
TSS limits of 10 mgn monthly average, increase minimum DO limits to 6.5 mg/1, include requirement 
for an in stream macroinvertebrate study). 

All perti1,ent information is on file and may be inspected, and arrangements made for copying by 
contacti11g Allan Brockenbrough at: 

Virginia DEQ 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen,. VA 23060 
Telephone No. (804) 527-5027 

22. Sludge Use or Disposal: Provide description of sewage sludge land application plan elements addressed 
in permh:, if applicable. 

See Pan:s I.A.5., I.A.6., 1.8. 7. and I.B.S. Sludge from this facility will be either land applied by an 
independent contractor or sent to a landfill. The permit includes sludge monitoring for a • pollutant 
concentration" sludge as well as conditional approval of the Sludge Management Plan and sludge record 
keeping requirements. · 

23. Additional Comments: 

a. This permit addresses a newly proposed discha~ge so anti-degradation procedures were followed. 
The receiving stream (Pamunkey River) was determined to be a Tier II water and wasteload 
allocations were calculated accordingly. See Attachment F for application of anti degradation ~ 
procedures in calculating quantification levels for metals monitoring. The effluent limitations 
included in Attachment C are also considered to have negligible impact on the receiving stream and 
thus, are in compliance with antidegradation procedures for Tier II waters. 

b. As an· initial permit issuance, no existing effluent limitations have been relaxed or eliminated so 
antibacksliding is not a factor. 

TABLE I 
NUMBER AND DESCRIPTION OF OUTFALlS 

OUTFAI.L DISCHARGE SOURCE . TREATMENT FLOW 
NUMBER (1) (2) (3) 

001 Municipal and industrial Screening, grit removal, 5 and 10 MGD 
wastewater from Hanover activated sludge aeration 

County basins (BNR mode), 
secondary clarifiers, UV 

disinfection and post 
aeration 

( 1 ) Ust OJ)eratJons contr1butmg to flow. 
(2) Give brief description, unit by unit. 
(3) Give maximum 30 day average flow for industry, and design flow for municipal. 0• • \ ~ 1..-~ 
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I ) Interim limitations 
(X) Final limitations 

EFFLUENT 
PARAMETER GUIDELINES/ 

JUDGEMENT 

CBOD6 BEJ 

TSS BEJ 

TKN BEJ 

pH IS.U.) BEJ 

Dissolved BEJ 
Oxygen 

Total BEJ 
Phosphorus 

Fecal BEJ 
Coliform 

•Key 
I. VWCB Water Quality Standards 

) 

WATER• 
QUALITY 

TABLE II 
EFFLUENT liMITATIONS FOR MUNICIPAL PERMITS 

Outfall Nos • ..2QL 
Design Flow ..§.&. MGD 

Effective Dates - From: permit Issuance 
To: permit expiration 

DISCHARGE LIMITATIONS MONITORING 

MONTHLY WEEKLY 
AVERAGE AVERAGE SAMPLE MINIMUM MAXIMUM FREQUENCY 

TYPE 
mg/1 kg/d mg/1 kg/d 

10.0 189 16.0 284 NA NA 1/Day 24 Hr 
Comp 

10.0 189 15.0 284 NA NA 1/Day 24 Hr 
Comp 

3.0 67 4.6 86 NA NA 1/Day 24 Hr 

NA NA 6.0 9.0 1/Day Grab 

NA NA 6.6 mon NA 1/Day Grab 

2.0 38 NA NA NA 1/Day 24 HC . 
200 N/100 ml NA NA Nl 1/Day Grab 

(geometric mean) 

2. Other Ce.g. Policy for Nutrient Enriched Waters, Toxlcs Regulation) 

.--·':\ 
t~ ., 
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t ) Interim Limitations 
lXI Final Limitations 

EFFLUENT 
PARAMETER GUIDELINES/ 

JUDGEMENT 

CBOD6 BEJ 

TSS BEJ 

TKN BEJ 

pH cs.u.a BEJ 

Dissolved BEJ 
Oxygen 

Total BEJ 
Phosphorus 

Fecal BEJ 
Coliform 

•Key 
I. VWCB Water Quality Standards 

WATER• 
QUALITY 

TABLE II 
EFFLUENT LIMITATIONS FOR MUNICIPAL PERMITS 

Outfall Nos • ..QQL 
Design Flow ..llM!_ MGD . 

Effective Dates • From: permit Issuance 
To: permit exoiration 

DISCHARGE LIMIT AllONS MONITORING 

MONTHLY WEEKLY 
AVERAGE AVERAGE SAMPLE 

MINIMUM MAXIMUM FREQUENCY TYPE 
mg/1 kg/d mg/1 kg/d 

10.0 379 16.0 668 NA NA 1/Day 24 Hr 
Comp 

10.0 379 16.0 668 NA NA 1/Day · 24 Hr 
Comp 

3.0 114 4.5 170 NA NA 1/Day 24 Hr 

NA NA 6.0 9.0 1/Day Grab 

NA . NA 6.6 mon NA 1/Day Grab 

2.0 76 NA NA NA 1/Day 24 HC 

200 N/100 ml NA NA Nl 1/Day Grab 
(geometric mean) 

2. Other (e.g. Policy for Nutrient Enriched Waters, Toxlcs Regulation) 

0 .. 
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Table Ill 

PERMIT PROCESSING CHANGE SHEET 

1. EFFLUENT LIMIT AllONS AND MONITORING REQUIREMENTS 

Outfall 
No. 

001 

001 

001 

9 
..... 
.r~ 

\II~ 
t.J 

Parameter Changed 

Suspended Solids (6 MGD facility): 

Monthly Average 

Weekly Average 

Suspended Solids 110 MGD 
facility): 

Monthly Average 

Weekly Average 

Suspended Solids (6 MGD facility): 

Monthly Average 

Weekly Average 

Monitoring 
Requirement 

Changed 

From To 

NC NC 

NC NC 

NC NC 

Elluent Limits Changed 

From To 

10 mg/1 16 mg/1 
189 kg/d 284 kg/d 

15 mg/1 22.6 mg/1 
284 kg/d 426 kg/d 

10 mg/1 15 mg/1 
379 kg/d 668 kg/d 

16 mg/1 22.6 mg/1 
668 kg/d 862 kg/d 

15 mg/1 10 mg/1 
284 kg/d 189 kg/d 

22.6 mg/1 15 mg/1 
426 kg/d 284 kg/d 

} ) 

Rationale 

TSS changed, In accordance with 
permittee's request, to level at which 
VDH would not require installation of 
effluent filters. TSS limit Is not water 
quality-based and modification Is not 
expected to affect water quality In the 
receiving stream. 

TSS changed, In accordance with 
permittee's request, to level at which 
VDH would not require Installation of 
effluent. filters. TSS limit is not water 
quality-based and modification Is not 
expected to affect water quality in the 
receiving stream. 

As directed by the State Water Control 
Board, the TSS llmltqtlons were 
changed back as originally drafted in 
order to obtain the effluent reliability 
a:asociated with effluent filters. 

Date 
and 

Initials 

7/2/98 
ABU 

7/2/98 
ABU 

3/11/99 
ABU 

~,-u 
m e» e1 con-. 
G.,.. 3 
co (I) ::t' 
o~Z .... coo _ ... < 
0 )> 

0 
0 
CD 
CD 
co -Ul 
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00 
0 cr 

....... ) 

001 Suspended Solids ( 10 MGD 
facUlty): 

Monthly Average 

Weekly Average 

001 Dissolved Oxygen (6 and 10 MGD) 

NC denotes no change 

9 ... . 
.~ , .• 
IJ) 

NC NC 

16 mg/1 
668 kg/d 

22.6 mg/1 
. 862 kg/d 

NC NC 6.0 mg/1 

As directed by the State Water Control 3/11/99 
Board, the TSS limitations were ABII 
changed back as originally drafted In 

10mg/l order to obtain the effluent reliability 
379 kg/d associated with effluent filters. 

16 mon 
668 kg/d 

6.6 mg/1 As directed by the State Water Control 3/11/99, 
Board, the DO limitation was Increased ABU 
In order to further offset the CBOD 
discharge and to meet the 
antldegradatlon policy In the Initial 
lnstream mix. 
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Attachment B 
Topo Maps 

DRINKING WATER 
WELLS WITHIN 
114 MILE OF PLANT 
BOUNDARY 

TOTOPOTOMOY WWTP 
HANOVER COUNTY. VIRGINIA 

LOCATION MAP WWTP SITE 
USGS QUAD STUDLEY. VA 

MARCH 3, 1997 SHEET 1 of 2 
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TOTOPOTOMOY \fNITP 
HANOVER COUNTY, VIRGINIA 

LOCATION MAP DISCHARGE POINT 
USGS QUAD MANQUIN. VA 

MARCH 3, 1997 SHEET 2 of 2 
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SUBJECT: 

TO: 

FROM: 

DATE: 

• COPIES: 

Attachment C 
Stream Sanitation Analysis 

DEPARTMEl'IT OF ENVIRONMENTAL QUALITY 
Piedmont Regional Office 

104/521-5020 

Results of Stream Sanitation Analysis and Effluent Umit Recommendations 
Totopotomoy Wastewater Treatment Plant • Hanover County 
Discharge to Pamunkey River 

Curt Underman 

Jon van Soestberg~ 
June 2. 1997 

Allan Brockenbrough, File 

A stream sanitation analysis for the proposed TotopoJomoy wastewater treatment plant (WWTP) 
discharge ·co the Pamunkey River was received Apn1 28, !J 997. A flow frequency analysis by Paul 
Herman dated May 6, 1997 for the Pamunkey River at the discharge location was also received. The 
proposed c1ischarge will be to the Pamunkey River at river mile 8-PMK054.89 (latitudenongitude 
37°39'59./077°14'32•) in watershed VAP-F13E. The Pamunkey River is tidally influenced at the 
proposed discharge location. The app6cation for VPDES permit submitted by the County indicates an 
initial design flow of 5 MGD, with future expansion to 10 MGD. Fresh water inflow (background 
701 0) at the point of discharge is 65.2 cfs (42.1 MGD). 

Seasonal dissolved oxygen COO) violations in the tidally influenced reaches· of the Pamunkey River are 
well documented (CEQ Memoranda, October 1, 1990, March 19, 1996). The ~elations are considered 
to be the msult of natural conditions caused by extensive marshlands that border the tid~l Pamunkey 
River. Although the frequency of violations has been insufficient !n the past to consider the river 
impaired for 305(b) assessment purposes, the assimilative capacity of the river with respect to DO is 

• considered to be fully· allocated. · 

Because the river reach to which the proposed WWTP will discharge is considered fully allocated, a 
best professional judgment (BPJ) approach to establishing VPDES permit limits to maintain DO 
concentrations in the Pamunkey River is recommended. This approach is supported by CEQ's Water 
Permits Support Division (M.D. Phil6ps, e-mail communication, March 17, 1997). The basis for the BPJ 
approach in A.J. Anthony's Swamp Umits memorandum (A.J. Anthony, 1987), which recommends 
the following effluent limits, regardless of discharge flow: • 

TKN: 

10mgn 
10mgn 

3mgn 
0.011 mgn 

A DO limit of 5.0 mgn is recommended to reflect projected background conditions in the Pamunkey 
River. 

If you have any questions or need additional information, let me know. · 
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Stream Sanitation Analysis- Pamunkey River at Proposed Totopotomoy WWT'P Discharge 
Page 2 

Referenses 

• 

• 

• 

• 

Alling, Mar~, "ndal Pamunkey River Dissolved Oxygen Study, Performed June 1 - October 31, 
1997•, OEQ Memorandum to Curt Underman, March 19, 1996. 
Alling, Mark, ·oissolved Oxygen Standard Violations· on the Pamunkey River Near the Proposed 
New Kent County STP•, CEQ Memorandum to Allan Brockenbraugh, October. 1, 1 990. 
Phillips, M.D., •Discharge to Pamunkey River•, CEQ Internal E-mail to Allan Brockenbrough, 
March 17, 1997. 
Anthony. A.J., •Advisory Notification of Effluent Umits for Swamp and Marsh Waters•, CEQ 
Memorandum to Larry Lawson, March 9, 1987. -

\ 
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SUBJECT: 

TO: 

FROM: 

DATE: 

COPIES:: 

(J) Attachment 0 P. 

Taxies Management Program 

MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
Pi•dm11nt Rsgional Offit:11 

c:l.a ~e&, W. 230CO 

Proposed Totopotomoy Wastewater Treatment Plant. Hanover County 
Taxies Management Program Special Condition 

Allan Brockenbrough 

JodyBryan ~ 
May 1. 1998 

Deborah DeBiasi, CO - TMP 

104/527-5020 

The CEQ Piedmont Regional Office is in the process of drafting a VPDES pennit for a proposed 5 MGD 
(with expansion to 10 MGD) wastewater treatment facility in Hanover County. The facility will be calfed 
the Totapotomoy Wastewater Treatment Plant because It will be located near Totopotomoy Creek, 
however, the effluent will be piped eight nules ~ to the Pamunkey River. Treatment at the facility is to 
indude screening, grit removal, primary clarifiers, mixing/aeration tanks (biological nutrient removal), 
secondary darifiers, ultraviolet disinfection, and post aeration prior to discharge via outfall 001 to the 
Pamunkey River. Using a 7Q10 of 53.4 MGD for the Pamunkey River at the proposed outfall site, the 
lnstream Waste Concentration (IWC) of the effluent is calculated to be 9.4% for the 5 MGD plant and the 
IWC for the 10 MGD expansion is 18.7%. 

According to current permitting guidance and CEQ policy, all POTWs discharging 1 MGD or greater should 
contain a Taxies Management Program (TMPt special con~ttion in the VPDES permit The purpose of the 
TMP is to detennine if the effluent causes, or has reasonable potential to cause, acute or chronic tcxicity 
to aquatic rrte in the receiving stream. In the attached TMP fer the proposed 5 MGO faciflty and 10 MGD 
expansion, I recommend quarterty acute and chronic toxicity tests for a period of one year, begiMing three 
months atfter issuance of the Certificate to Operate (CTO) fer the newly constnJcted plant The test 
organisms required are Ceriodaphnia- dubia and Pimephales promelas in both the acute and chronic 
testing. Chronic test dDutions should bracket the IWC of 9.4% effluent for the 5 MGD faality; once the 10 
MGD expansion is operational, the chronic test dDutions should bracket the IWC of 18. 7%. 

Please incorporate the attached TMP into the draft pennit 

-812-
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E. Toxics Management Program 

1. Biological Monitoring: 

a. · In accordance with the schedule in (3) below and commencing within three 
months following issuance of the Certificates to Operate CCTO's) for the 5 
MGD and 10 MGO facRities, the perminee shall conduct quarterly acute and 

· ·chronic toxicity tests for a period of one year using 24-hour flow· proportioned 
composite samples of final effluent from outfall 001. The acute tests shall be 
48-hour static tests using Ceriodaphnia ~and Pimephales promelas, both 
conducted in such a manner and at sufficient dilutions for calculation of a valid 
LCsc,. The chronic tests shall be static. renewal tests using ~. dubia and f. 
promelas. The"-· dubia test shall be a 3-brood survival and reproduction test 
and the f. promelas test shall be a 7-day larval survivar and growth test. 
These chronic tests shall be conducted in such a manner and at sufficient 
dilutions to determine the •No Observed Effect Concentration• (NOEC) for 
survival and reproduction or growth. The permittee may provide additional 
samples to address data variabilitv during the one year period of initial data 
generation. These data may be included in the evaluation of effluent toxicity. 
The results of all such additional analyses shall be reported. Technical 
assistance in developing the procedures for these tests shall be provided by the 
Department of Environmental Quality staff, if requested by the permittee. Test 
protocols and the use of alternative species· shall be approved by the 
Oepanment of Environmental Quality staff prior to initiation of testing. 

b. The following criteria shall be used in evaluating the toxicity test data 
generated in 1.a. above: 

c. 

d. 

(1) LC10 greater than or equal to 100% effluent in six of the total of eight 
acute toxicity tests, or in at least 75% of the tests conducted, if more 
than eight tests are conducted, and 

(2) No Observed Effect Concentration CNOEC) greater than or equal to the 
lnstream Waste Concentration (IWC) of 9.4% for the 5 MGD facility 
and 18.7% for the 1 0 MGD facility, in six of the total of eight chronic 
toxicity tests, or in at least 7 5% of the tests conducted if more than 
eight tests are conducted. 

Any effluent failing either of the above criteria shall be considered to have 
demonstrated actual or potential toxicity and a Toxicity Reduction Evaluation 
(TRE) will be required. 

If, prior to completing the monitoring requirements specified in 1 .a. above, it 
is determined that the effluent fails the decision criteria outlined in 1.b., a TRE 
may be required. Upon notification by the CEQ that a TRE is required. the 
perminee shall initiate a TRE and may stop conducting the toxicity tests of 1.a. 

Following completion of the testing of the outfall as above, the permittee shall 
continue acute and chronic toxicity testing of the outfall annually. The first 
annual tests shall be conducted within three months from the last quarterly 
tests. The test organisms shall be those identified as the most sensitive 
species from the quarterly acute and chronic tests or alternative species 
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·. 

approved by the Department of Environmental Quality staff. Annual testing of 
the outfall is not required in cases where the need for a TRE of the outfall has 
been established. 

e. If, in the testing according to 1.d. above, any of the annual acute toxicity tests 
yields an LC10 of less than 1 00% effluent or any annual chronic toxicity test 
yields an NOEC of less than the IWC of 9.4% for the 5 MGD facility and 

· :18.7% for the 10 MGD facality, the test shall be repeated within three months. 

( 1) If the retest also indicates an LC10 of less than 1 00% effluent or an 
NOEC of less than the IWC, quarterly toxicity testing as in 1.a. above 
shall commence within three months. The results of these tests will 
be included in the evaluation of the need for toxicity reduction. 

(2J If the retest does not confirm the results of the first test, then annual 
testing in accordance with the annual compliance schedule shall 
resume. 

2. Toxicity Reduction Evaluation: 

·,a. If the results of this Taxies Management Program or other available information 
Indicate that the wastewaters are actually or potentially toxic, the permittee 
shall submit: 

(1) a Toxicity Reduction Evaluation (TRE) plan,. or 

(2) at the permittee's option,. an instream impact study plan, and 

(3) an accompanying implementation schedule 

within 120 days of the 110tification of such a determination by the Department 
of Environmental Quality. 

b. The requirement of this plan shall be to: 

( 1) assure the absence of actual or potential toxicity, or 

(2) to demonstrate that there is, or would be, no adverse impact from the 
discharge on all reasonable and beneficial uses of the state's waters. 

c. Upon completion of the review of the plan, the permittee shall implement the 
plan and the permit may be modified or alternatively revoked and reissued in 
order to reflect appropriate permit conditions and a compliance schedule. 

3. Reporting Schedule: 

The permittee shall submit 2 copies of the results of the toxicity tests analyses 
specified in this Taxies· Management Program in accordance with the following 
schedule: 
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a. Submit toxicity test protocols for Within two months foDowlng the 
approval Issuance of 1he Cerllflcates to 

Operate (CTO'aJ far the 5 MGD and 
10 MGD facilities 

b. Conduct first quarterly biological · Within three months following the 
tests issuance of the Certificates to 

Operate (CTO' s) for the 5 MGD and 
10 MGO facilities 

c. Submit results of all tests conducted With the Discharge Monitoring Report 
during the first quarter (DMRJ for thG iourth month foUowing 

the Issuance of the Cerdficatas to 
. Operate (CTO's) for 1he 5 MGD and 

10 MGD faciOties 

d. Conduct second quarterly biological Within six months following the 
tests issuance of the Certificates to 

Operate (CTO's) for the 5 MGD and 
10 MGO facilities 

e. Submit results of aD tests conducted Wrth the DMR submitted for the 
during the second quarter seventh month foDawing the permit 

effective date 

f. Conduct third quarterly biological Within nine months following the 
tests issuance of the Certificate to Operate 

(CTO's) for the 5 MGD and 10 MGD 
facilities 

g. Submit results of all tests conducted With the DMR submitted for the 
during the third quarter .. tenth month following the issuance 

r of the Certificates to Operate (CTO's) 
of the 5 MGD and 10 MGD facil"aties 

h. Conduct fourth quarterly biological Within twelve months following the 
tests issuance of the Certificates to . Operate (CTO's) for the 5 MGD and 

10 .MGO facilities 

i. Submit results of all tests conducted With the DMR submitted for the 
during the fourth quarter thineenth month following the 

issuance of the Cenlflcates to 
Operate (CTO' s) for the 5 MGD and 
10 MGD facilities 

j. Conduct first annual biological testS Within fifteen months following the 
issuance of the Certificates to 
Operate (CTO' s) for the 5 MGD and 
10 MGD facilities 

k. Submit results of first annual With the DMR submitted for the 
biological tests sixteenth month foUowing the 

issuance of the Certificates to 
Operata (CTO's) for the 5 MGD and 
10 MGD facflltjea 
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·. 

I. Conduct subsequent annual biological Within subsequent twelve month 
tests periods from 3.j. 

m. Submk results of aubsequent annual With the DMR submitted every 12 
biological tests months from 3.k. 

o ... ~428 
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Attachment E 
Mixing Analysis 

The proposed Totopotomoy WWTP will discharge to the Pamunkey River through a diffuser located on 
the bottom of the river. The proposed diffuser will extend one third of the way across the river and will 
consist of 14 6-inch ports spaced 6 feet apart. The pons will be located approximately 1 foot off of the 
river bottom. 

Hydraulic modeling results were submitted by the permittee to establish the extent of mixing in the 
Pamunkey River which is tidal at the outfall location. Version 3.1 of the CORMIX model was run with 
input parameters based on a field survey and results from the Virginia Institute of Marine Science's 
hydrodynamic model of the York River based on the HEM-30 model (see attached). 

The results of the CORMIX modeling indicate that a significant amount of tidal miXIng occurs in the 
Pamunkey River. However the CORMIX modeling was limited to a single ebb tide condition and did not 
reflect the impact of a continuous discharge over numerous tidal cycles. The results of the modeling 
were accurate enough to establish that the diffuser provides sufficient mixing to establish a complete mix 
with the freshwater flow in the Pamunkey River under 7Q1 0 and 1 Q1 0 conditions. Establishing a 
complete mix with the freshwater inflow and not accounting for tidally induced mixing is a conservative 
approach consistent with permitting actions for other similarly situated dischargers in the upper James 
River estuary. 
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Dated: 04/ J PERMIT INF•. ..1ATION TRACKING ( APPTAB ) 

VPDES Pennlt No. VA0089915 FACILITY NAME : Tolopolomoy WWTP . PW :Allan Brockenbrough 

FACILITY 

Name: Totopotomoy WWTP 

Addiass: P. 0. Box 470 
Clly: HANOVER 

Slate, Zip: VA, 23069 

Telephone: (804) 537-6005 
Fax: 

County: Hanover 
Flps Code: 085 

Planning District: 15 
Facility Topo No : 126A 

FacUlty Topo Name: STUDLEY 
Chesapeake Bay: Y 

Type of Ownership: Pub 

OWNER 

Name: County of Hanover 

Address: P. 0. Box 470 
City: HANOVER 

Slate, Zip: VA, 23069 
Telephone: (804) 537-~005 

Fax: 

NEWSPAPER 

Newspaper: Herald Progress 

Street: 11293 Air Park Road 
City, ST Zip: Ashland, VA 23005 

PROCESSING DATES 

• Effective Dale:04/28/99 
Cf Operallon Company: Expiration Date: 04128/04 

Major/Minor: M 
lndust/Munlclpal: M 

Activity Type: I 

Reopeners: 
Number of Outfalls: 1 

Internal Oulfalls : 
Reliability Class: I 
Operator Requlr: I 

ACTIVITY: 

PERMIT 

0 .. 
·' .. 
···~ r.l 
0 

Date Signed: 04/28/99 
Relssuance App Due: I I 
Application Recelved:04111197 

LOCATION: 

INDUSTRIAL ACTIVITY: 

COMMENTS: 10/13/98 - applicant modifies application to move outfall 
10/19/98 - outfall relocation to EPA 
11/08/98 - EPA concurrence 

. 01/19/99- scheduled public hearing dale 
3/11/99 - approved by SWCB 
3/1.8/99 • USFWS obJection rec'd, Issuance pending response 

) ) ) 

I '\ 

\. 
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Dated: 04128/99 

PERMIT INFORMATION TRACKING ( APPTAB ) 

I 
CD 
...I. 

VPDES Pennlt No. VA0089915 

Processing Dates: 

Owner Notify I I 
APP Due I I 
App Rec'd 04/11/91 

App Retn'd 04/25/91 

App Rec'd2 06/23/91 

App Retn'd2 08/25/91 

App Rec'd3 04/20/98 

App Retn'd3 05/04198 

App Rec'd4 05/08/98 

App Comp RO 05/08/98 

Facility Name : Tolopotomoy WWTP 

AppioVDH 

VDH Concur 

APPioVMRC 

APPtoDSS 

04125191 
05120197 

I I 
05120/97 

APP to OWRM 07106198 

OWRM Concur I I · 
Slle VIsit 11121197 

COMPLETE 10/13198 

Draft Penn 10/14/98 

Plan Concur 06102/98 

'f Permit Contact: 

Contact Name : Richard R. Johnson 

Contact Title : Acting County Administrator 

Address : P. 0. Box 470 

City, Stale, Zip: HANOVER VA. 23089 

Teleph~ne : (804) 537·6005 

Fax 

Comment : 10/13/98 - applicant modlftes application to move outfall 
10/19/98- outfall relocation to EPA 
11/08/98 - EPA concurrence 
01/19/99- scheduled public hearing date 
3/11/99 - approved by SWCB 

0 3/16/99 - USFWS obJection rec'd, Issuance pending response .. 

DPioOWRM 07106198 

OWRMConcur I I 
DPtoVDH 0&/01/98 

VDH Concur 06/05/98 

DPto EPA 01/06/98 

EPA Concur 08/0.1/98 

DPtoOwn 06/01/98 

OwnerComm 06/15/98 

DP to Own2 06126198 

Owner Concur I I 
PN Auth. 08124/98 

PW : Allan Brockenbrough 

ON Newspap 12109/98 

DPio DGIF 12110198 

DPtoVMRC I I 

DP to VIMS I I 
DPioADJ I I ,. 

PN Publish 12/1"1/98 
PN Hear 01/19199 
DMRDue 06110199 

Signed 04/28/99 
Effective 04/28/99 
Expiration 04/28/04 



Dated: 04/2b, .. J 

VPDES Permit No. VA0089915 

) 

OUTFALL No. 001 

Design Flow: 5 
SIC Code : 4952 

Toxic Limit: 
TMP Status: 

Treat Type : TBUU 

Stream : Pamunkey River 
Rlv Basin :York River 
Subbasin: N/A 

Water Body: 
Section: 1 

Class: II 
Spec Stds: a 

Lalllude: 373927 N 
Longitude: 0771109 W 

7Q10: 42.1 
7Q10 High : 125.8 

1Q10: 38.1 

1Q10 High : 102.8 

30Q5: 50.9 

Hannonlc 
Mean Flow : 211.6 

IWC1: 
IWC2: 

IWC3: 
IWC4: 
IWC5: 
IWC6: 

} ) 

PIPE INFORa .. ATION 

FACILITY NAME : Totopotomoy WWTP 

) 

OUTFALL No. 

Design Flow : 
SIC Code: 

Toxic Limit: 
TMP Status: 

Treat Type: 

Stream: 
Rlv Basin: 
Subbasin: 

Water Body: 
Section: 

Class: 
Spec Stds: 

Latitude: 
Longitude: 

7Q10: 
7Q10 High: 

1Q10: 

1Q10 High: 

30Q5: 

Harmonic 
Mean Flow: 

IWC1: 
IWC2: 

IWC3: 
IWC4: 

IWCS: 
IWCB: 

) ) 

( APPTAB ) 

PW : Allan Brockenbrough 

OUTFALL No. 

Design Flow : 
SIC Code; 

Toxic Limit: 
TMP Status: 

Treat Type: 

Stream: 
Rlv Basin: 
Subbasin: 

Water Body: 
Section: 

Class: 
Spec Stds: 

Latllude: 
Longitude: 

7Q10: 
7Q10 High: 

1Q10: 

1Q10 High: 

30Q5: 

Harmonic 
Mean Flow: 

1 IWC1: 
IWC2: 

IWC3: 
IWC4: 

IWC5: 
IWC6: 

) ) l 



AppendixA -
VIMSData 
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Via Jtini:a I n.Utttcc.· nf '-bnnc Sc.;ic.-n,.P. 
:W..lk.lnl est Marine: Sc:1.-n,.c 

Dep:artm~.~c uC Physical Scieacu 
r.n. u ... ~ a :'1 r\ 
( ;Juuc~l.l.~t r.,i n r. Vi"M in i:a 2:SC)6!! • I :'~ 6 
tfSA 
gO"f/IVW· '!OllO, l'i\..'< R0.1JAA4-719.; 

Mr. R.abert E. F-=-gen 
·Hazer• and Sawyer 
4011 West Chase BlW. 
Raleigh. NC 276lJ7 

Dear .\Ar. Fersen. 

(:Juurmd 169 J 

February S. 1998 

We bve completed the madc:l simulation nfthe York River symem using the VIMS 
HEM··3D (Thru-Dimen.-dorutl Hydrodynamic·Eutrnpltication Model). The simulation coaditions 
are p~r your specification; they are: · · 

Mcaa tidal range at river mouth 
Upstream freshwater cli.1chargcs in: 

Parmmby River :: 64 cts.. 

Mauap-»ni River :a 15 cts. 

E~l~ please tlnd rwo figures presenting tcmplral variation ofsulface elevation and 
current ~!oeityat two lnc:Woas in tbe Pamunkey River. as you spccitic:cl. The cross·sectionecl 
area at the two locations arc: 

360 Bridge· 

Downstream Lxation 

Az=. below mean 
sea level .. 

m-
105.3 

139 
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Width at 
mean sealevel 

m 
58.5 

69.5 

0;.. ~ :134 - ·-



Pa:cTwo 

An electronic file of the time serie=s daca is being transmitted separately. Plea.~ do not 
hesitate to contact m.: if ynu should have lUI)' questions. 

Yoa may reimburse our cost by preparin; a check in the amount of Sl,OOOaOO, paya~lc lC? 
the VD'pia Institute of Marine Science. and mailing it to my attention. 

AYK:c:hh 

-823-

Sincerely ,ours. 

Albert Y. Kuo 
Profc:ssnr 
Department of Physical Scieac&:." 



HEM-30 tidal height at Route 360 Bridge 

-=---- .__b.o~e~-· -=.--- -.--- -=-- .__, 
• • 

-824-

-~·--­. 



!=!\ 

A 50 ,g 
G 

-o 0 
Q 

2 

8-so~----~----~--~~----~----------~~----------._-----~----~ 0 1 1A 

A 50 
.Q 
cu 

0 
"C 
0 

·-I ·-• -:-- ~-:d.Emth-,_- -, __.;,_ ·~ -, - --, 
I I ____ y. ·--!· 

~-SO 
0 0.2 

(};. .. ~.4:37 

-825-



Au.~r: ,All:»e:~ Y. I<uo [S' . ..,:Jcuoovims.edu] at HS_HOI.LIWOOD 
Date: 2/S/98 2:28 PM 
Priority: Normal 
TO: ·Henning Huung at H&S·RAI.EIGH 
Subject: Medel output 

Dear Mr. Huang= 

The followi~gs are the model outputs, I am also faxing a lette~ and figu:es 
tc Mr. Fergen. 

Albert Kuc 

>Outcut for Ha2:en & Sawyer Run 
:. Lo~atio~: i.oute 360 Bricige latitude: 37 41'07" long: 77 cleg 10'59" 
:. columns 1-6 as fellows:· 1-coun~er, 2-mcdel time (hrs), 3•ticlal height (m), 
> 4-surface current (em/sec), 5-miciwater current (em/sec), 
:. 6-l:::»ottom current (em/sec) 
> 1 800.09000 -.22150 -.94696 -1.81353 -1.19678 
> 2 800.61000 -.08400 -16.48441 -13.54062 -6.59538 
:> 3 801.13000 .00797 -21.05166 -17.43761 -8.58890 11=15-1 
> 4 801.65000 .09376 -24.12322 -20.02951 -9.95559 
:> 5 802.16000 .17740 -26.50879 -22.05151 -11.07034 
:. 6 802.68000 .26080 -28.23064 -23.50924 -11.91052 
> 7 803.20000 .34420 -29.17219 -24.32556 -12.42415 
:> 8 803.72000 .42170 -29.11388 ·24.30326 -12.50527 
:> 9 
> 10 
:> 11 
:> 12 
:> 

> 

:> 

:. 
:> 

:> 

> 
:> 

:. 

> 
:. 

> 
> 
> 

> 
> 
:. 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

> 31 
> 32 
> 33 
> 34 
:. 35 
> 36 
> 37 
:. 38 
.. 39 

40 
> 41 
> 42 
> 43 

804.23000 
804.75000 
805.27000 
80$.79000 
806.30000 
806.82000 
807.34000 
807.85000 
808.37000 
808.89000 
809.41000 
809.9.3000 
810.44000 
810.9.SOOO 
811.4SOOO. 
812.00000 
812 .5:LOOO 
813. o:JOOO 
813.5$000 
814. 0'7000 
814 .SliOOO 
815 .lClOOO 
815. 6:!0 00 
816 .1,l000 
816.65000 
817 .1~'000 
817.69000 
818 .2:.ooo 
818. 7:tooo 
819.2~000 

819.76000 
820.22000 
820.79000 
821. 3J.OOO 
821.83000 

.48600 -27.50004 -22.97586 -11.89886 

.52370 -22.96215 -19.18024 -9.96862 

.50350 ·11.47079 -9.40369 -4.80989 

.39040 12.56307 11.31112 5.62641 

.29870 23.70646 

.22580. 26 .. 10062 

.16020 26.87234 

19.76538 
21.72907 
22.33446 

10.03413 
10.97618 
11.20891 

.09795 26.85864 22.29845 11.12281 

.03886 26.89465 22.31216 11.05421 
·-.01793 27.04727 22.40648 11.02146 
-.07360 27.28051 "22.57629 11.01923 
-.12850 27.53605 22.75122 11.02146 
-.18030 27.48633 22.68431 10.90398 
-.22870 27.26680 22.47338 10.72150 
-.27310 26.77803 22.~4292 10.43630 
-.30800 25.01156 20.55429 9.67003~ 

-.22260 -.77518 -1.67866 -1.16016 
-.08393 -16.53004 -13.57560 -6.61064 

.00838 -2~.09278 ·17.47260 -8.60690 

.09454 -24.18154 ·20.07922 -9.98028 

.17790 ·26.50019 -22.04292 -11.06450 

.26100 -28.21694 -23.49553 -11.89988 

.34390 -29.08298 -24.25355 -12.38865 

.42060 ·29.01096 -24.21754 -12.45862 

.48520 -27.47774 -22.96215 -11.88771 

.52290 -22.93985 -19.15794 -9.95833 

.50250 •11.38418 -9.32875 -4.76908 

.38910 12.70301 11.40665 5.66362 

.29780 23.69276 19.76027 10.02916 

.22490 26.09203 21.72907 10.97258 

.15940 26.85864 22.33446 11.20616 

.09718 26.83634 22.28475 11.11338 

.03842 26.84493 22.27615 11.03312 
-.01835 27.01986 22.38417 11.00980 
-.07383 27.23939 22.54029 11.00173 
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b 

45 
46 
47 
48 
49 
50 

822.86000 
823.38000 
823.90000 
824.42000 
824.93000 
825.45000. 

··•~~=Y ~~-~u~=~ 44.~~~~~ 

-.180,~ 27.44173 22.64831 
-.22• 27.23079 22.43737 
-.27290 26.72832 22.00691 
-.30760 24.93955 20.49598 
-.21930 -1.25732 -2.07069 
~-08218 -16.58630 -13.62276 

.output for Hazen & Sawyer RW1 

.L.L.QC98Q 

10.886"9 
10.70538 
10.42018 

9.63865 
-1.28531 
-6.64426 

> Location: Downstream Location latitude: 37 39'27" long: 77 deg 11'09• 
>columns 1-6 as follows: 1-counter, 2-madel time (hrs), 3-tidal heigh: (m), 
> 4-surface current (em/sec:), S·midwater current (em/sec), 
> 6-bottom current (em/sec) 
> 1 800.09000 -.13530 -24.87435 ·21.50349 -13.64534 
, 2 800.61ooo -.02395 -25.20786 -21.96587 -14.06392 U' :lo.tf £X-: -:J-1.37 •Yr 
> 3 801.13000 .07644 ·26.09922 ·22.79225 -14.64331 
> 4 801.6!000 .16830 -27.34417 -23.88751 -15.38462 
> 5 802.16000 .25700 -28.26929 -24.71462 -15.97442 
> 6 
> 7 
, a 
> 9 
> 10 
> 11 
> 12 
> 13 
> 14 
> 15 
> 16 
> 17 
> 18 
> 19 

20 
21 

> 22 
> 23 
> 24 
> 25 
> 26 
> 

> 
> 
> 
> 
> 

> 
> 

> 
> 
> 
> 
> 

> 
> 
> 
> 
> 

> 
> 

> 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

802.68000 
803.20000 
803.72000 
804.23000 
804.75000 
805.27000 
805.79000 
806.30000 
806.82000 
807.34000 
807.86000 
808.37000 
808.89000 
809.41000 
809.93000 
810.44000 
810.96000 
811.48'000 
812.00000 
812.51000 
813.03000 

.34270 -29.00660 -25.37908 -1&.44721 

.42330 -28.88027 -25.28288 -16.42603 

.49150 -27.42960 -24.01566 -15.63196 

.53740 -23.86634 -20.88175 -13.~30 

.53930 -15.83550 -13.76345 -8.90531 

.45380 2.46812 3.04476 3·.39147 

.32770 22.94303 19.88268 12.75362 

.22650 27.60083 24.12373 15.57739 

.14660 28.23407 24.64964 15.86708 

.07702 28.20249 24.60692 15.79170 

.01225 28.07616 24.47841 15.66355 
-.05036 28.04094 24.43533 15.58889 
-.11230 28.30088 24.64927 15.67468 
-.17420 28.74099 25.01400 15.85741 
-.23300 28.63329 24.89662 15.73894 
-.28690 28.22476 24.52112 15.44924 
-.33510 27.45078 23.83294 14.96605 
-.37220 25.36868 21.99709 13.75304 
-.34110 10.54041 8.67894 4.82582 
-.13520 -24.96124 -21.57852 -13.68878 
-.02370 -25.25021 -21.99818 -14.08509 

813.55000 .07728 -26.17424 -22.85651 -14.67635 
814.07000 .16900 -27.33340 -23.&7711 ·15.38389 
814.58000 .25710 -28.19318 -24.64927 -15.92203 
815.10000 .34270 -28.96570 -25.33710 -16.42530 
815.62000 ·- .42210 -28.70941 -25.13283 -16.32947 
816.14000 .49020 -27.34453 -23.94136 -15.58889 
816.65000 .53640 -23.84480 -20.86021 -13.59186 
817.17000 .53850 -15.82437 -13.75231 -8.&9454 
817.69000 .45240 2.59696 3.16825 3.47949 
818.21000 
818.72000 
819.24000 
819.76000 
820.28000 
820.79000 
821.31000 
821.83000 
822.35000 
822.86000 
823.38000 
823.90000 
824.42000 
824.93000 

.32660 22.97425 19.90459 12.76548 

.22560 27.60083 24.11332 15.56771 

.14570 28.22476 24.63923 15.85704 

.07614 28.20249 24.60692 15.~8238 

.01182 28.00936 24.41415 15.62083 
-.05065 28.01867 24.41379 15.57739 
-.11240 28.24703 24.59542 15.64237 
-.17410 28.68714 24.97128 15.83550 
-.23290 28.57944 24.85354 15.70735 
-.28650 28.15796 24.46655 15.41656 
-.33470 27.39729 23.78018 14.93410 
-.37150 25.29402 21.93320 13.72000 
-.33850 10.11646 8.29361 4.55098 
-.13330 -25.00432 -21.62196 -13.73077 
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CORMIX2 PREDICTION FIL£: 
22222'222'''222222222222722222''72222222222222222'222?22?2'2'722???222222?222 

CQRNELL MIXING ZCHE EXPERT SYSTEM 

SUbsysum CCWUX2: S&.d:lsysum version: 
'tlllerstcl Mul c i port D f ffuser D f sdlarges CCRHIX v.3.10 June 1995 

·········-···-··········-------·----------·-···-----·--···············-··· 
··-···········--··-····----------------------------------·····-········-····· 
CAS£ DESCRIPTICM 
Site name/Label: 
Design use: 
FILE NAHE: 

Plal.lftkey"R f ver 
b5mgd 

caMRix\sia\bmgd .cx2 
~ Time of For~ran run: 03/24/98~·16:42:09 

EIMROKM!NT PARAMETERS (metric W'liCS) 

lcc.l"'ded IOCC ian 

IS • 69.50 AS • 139.00 QA • 16.54 tCHREG• 1 
lA • z.ao KD • 2.00 

~. UA • .119 F • .039 USTAR • .S301E•02 
w • .000 UWSTAR• .OGOOE+OO 
Uniform density .wfronnenc 
STRCNO• U RKOAM • 1002.0000 

•IFFUSER DESCHARG! PAJUM£TERS (metric unica) 
D ff'fuser cype: DlnPE• unfdirecdanal perpendfc:uL1r 
BAHr: • LEFT DISTB • 16.90 YB1 • s.ao Y82 • 28.80 
LD • 23.80 NCPEM • 14 SPAC • 1.83 
DO • .152 AD • .018 NO • .30 
lozzlt/part arrangement: unfdfrectianal without fanning 

GAMMA • 90.00 THETA • .oa SIGMA • .oo BeTA • 90.00 

• .asa aa • .219 • .Z190E+QO 
J • 998.0000 DRKOO • .4000E+01 GPO m .3915E•01 

CO • .1QOOE+D3 aJNITS• ppa 

IPCLL • 1 r:s • .OOOO!+QQ m • .OOOOE+OQ 

FLUX VAlUABLES • PER UNIT DIFFUSER LEMGTH (CDe~ric units) 

~ t:fJ • .9202&•02 1110 • .7!91E•02 jO • .3602!•03 SIGHJO• 1.0 
Assacfattd 2•d Length scales C•tars) 
lG•B • .011 lH . a 1.56 lm 
lmp • 99999.00 lbp • 99999.00 la 

• .56 
• 99999.00 

FLUX VAliASLES • EHTIRE DIFFUSEJt (metric units) 
~ • .Z190E+OO MO • .18ne.GO JO a .8574E~02 

~ o\ssocilttd l~d length scales c•rers) 
a.Q • .51 LH • 3.08 Lm 

~ 

.JN ·D I MEHS I CHAL PUAMETERS 

FRO • 41.83 FRDO • 11.10 R 
~ :sLot) (port/nozzle) 

FL~ CLASSJFJCATJQN 
~2'''''222''2'?222222222222222222222222222 

Flow class CCORHJX2) a MU2 Z 
4. Applicable l1yer depth HS • 2.00 2 

~ - .,,,,222?2222722''22'2?2?2?222?22222222 

• 3.64 Ua 
• 99999.00 Ulp 

• 7.20 

XING ZONE I TOXIC DILUTION I REGION OF INTEREST PARAMETERS 
CO • .1000Eo4oQ3 CJHITS• pp11 

TCX • 0 

II 5.09 
• 99999.00 
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NSTD a a 
REGMZ • a 
XINT a SOaG.OO ~MAX • 5000.00 

X•Y•Z CCORDlKATE SYSTEM: 
ORIGIN is loaced ae the battaca and che diffuser aaid•pain~: 

16.90 • fro:a ~,. LEFT bank/shore. 
X•ufs points dawns:reaa, Y•ufs pofncs co left, Z·ufs paincs upward. 

NSTEP • 30 di spl~ fnte,-wls per mcdule 

········-·-----··--········---················-------············-·-········· 
····························---··········--·································· 

BEGIN MCD201: Dl FFUSER IUSCHAIGE MmULe 

Due to complex _near•fittld IDOtians: EQUIVALEHT SLOT DIFFUSER C2•D) GEOMeTRY 

Profile deffnftians: 
BV a Gaussian 11• (T.'Xl hal f·vidth, in verdcal plane nanul co trajectory 
BH • tap•hac hal f•wfdth, fn horizontal plane nol'lllal to trajectory 
s • hydrodynulfc centerLine clflutfcn 
C • centei"'Lfne ccncuntratfan Cfnch.:!n rtaccian effects, ff any) 

X 
.oo 

y 

.aa 
z 
.30 

s c 
1.0 .10CE..a3 

EHO OF MCOZ01: DIFFUSER DISCHARGE MODULE 

BY 

.01 
BH 

11.90 

..CGIN MCD271: ACCELERATJCN ZONE OF UNlDllECTICHAL CO• FLOWING DIFFUSER 

!n this laterally contracting zone the diffuser plume becames VERTICALLY FULLY 
·e avel"' the entire layel"' depth CHS • Z.OOml • 

• 11 mfxin; fs achieved after a plume distance of abaut five 
layer depths fi"'QD th~ diffuser. 

Profile deffnftfans: 
IV • layel"' depth (vertically mixed) 
BH • tap•hat half·wicth, in horizontal plane normal ta trajecto~ 
S • hydrodynamic IWI"'age (bulk) dilution 
C: • average (bulk) cancantration C inc:ludes react ian effects, ff any) 

X y z s c IV IIH 
.ao .ao .30 1.0 .100&+03 .DO 11.90 
.40 .co .32 6.1 .163E.02 .as 11.79 
.79 .ao .35 8.2 .121&.02 .16 11.69 

1.19 .DO .37 9.9 .101&.02 .24 11.59 
1.59 .00 .39 11.2 .889&+01 .32 11.51 
1.98 .ao .42 1Z.5 .803&.01 .40 11.43 
2.38 .DO .44 13.6 .738E+01 .41 11.36 
2.78 .oa .46 14.6 .687!.01 .56 11.30 
3.17 .DO .49 15.5 .645E.01 .63 11.24 
3.57 .oa .51 16.4 .611..01 .71 11.19 
3.97 .aa .SJ 17.2 .581&.01 .79 11.14 
4.36 .ao .56 18.0 .556!+01 .17 11.09 
4.76 .oo • .58 18.8 .533£.01 .95 11.05 
5.16 .ao .60 19.5 .513&.01 1.03 11.01 
5.55 .oa .63 20.2 .496&.01 1.11 10.97 
J.95 .ao .65 20.1 .410E+01 1.19 10.94 
6.35 .co .67 21.5 .465&+01 1.27 10.91 
6.74 .ao .70 zz.1 .452!•01 1.35 10.88 
7.14 .aa .72 2Z.7 .440&+01 1.43 10.85 
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~ 7.54 .co .74 23.3 -G1 1.51 10.83 . 
7.93 .oa .77 23.9 .4loe.G1 1.59 10.81 
8.ll .00 .79 24.5 .408E+01 1.67 10.79 
a.T.S .co .81 25.0 .l99E+01 1.75 10.77 
9.12 .oa .84 25.6 .l91E...a1 1.82 10.76 
9.52 .ao .86 26:1 .383M1 1.90 10.75 
9.92 .oa .sa 26.6 .376M1 1.98 10.74 

10.31 .aa .91 27.1 .369H1 z.ao 10.73 
10.71 .ao .93 27.6 .362E...a1 z.oo 10.73 
11.11 .ao .95 28.1 .356E+01 z.oo 10.73 
11.50 .00 .98 28.6 .350E+01 2.00 10.72 
11.90 .00 1.00 29.1 .344&+01 z.ao 10.72 

1"'1\ Cumulative ~~avel time • 80. sec: 

END OF MC0271: ACCEl.ERATtCN ZONE OF UHIDIRECTICNAL CO·FLO\IIMG DIFFUSER 

·-···-·····--·--·········--·-··------------------------···-----····-····-···· 
---------------------------------------------------------···········-··------
IEGIN Mal251: DIFFUSER PLUME 1M CO· FLOW 

Phase 1: Verti~ally mixed, Phase 2: Re-st~atiffed 

Phase 2: The fLow has RESTRATIFIED ac the t:lelimin; of this zone. 

~ This flew regian is INSIGJUFICAJIT in spatial u~en~ and will be braassecf. 

EMD OF KCD251: DIFFUSER PLUM! IM CO•Fltl\1 

.. End of NEAR•FIELD REGION CNFR) .. 

.<Ill The initial plume VIDTH values in the next far•field module will be 
lRRECTED by a factor 1.23 to conserve the IIIUS flux in the far•fieldl 

·-----············--·--···················-·--··-········-······---·-········ 
BEGIN Ma)241: BUOYANT AMBIENT SPREADING 

ProfiLe definitions: 

A 
IV • tap·hat thi~kness, 111easured vertically 

IH • tap•hat half·width, measured horizontally in y•directian 
ZtJ a upper plune baundary CZ·~aordinate) 

ZL • Lover plUDe boundary CZ·~aordinate) 
s • hydradynami~ avenge (bulk) di Lutton 
c • aver•ge Cb.lllc) ~ancantntian (includes rea~tian effects, ff MY) 

~ PLune Stage 1 (not bank attached): 
X y z s c IV IH zu ZL 

11.90 .co 2.00 29.1 .344E+01 2.00 13.20 2.00 .ao 
12.33 .oo 2.00 29.1 .343£-to01 1.99 13.33 2.oo .01 
12.77 .oo 2.00 29.2 .342£...01 1.97 13.46 2.00 .03 
13.20 .oo 2.oa 29.3 .341E+01 1.96 13.59 2.00 .04 
13.64 .oo 2.00 29.4 .341E...01 1.94 1l.n 2.00 .06 
14.07 .co 2.00 29.4 .3l.C!+01 1.93 13.85 z.oo .07 
14.51 .oo 2.00 29.5 .l39E+01 1.92 13.98 z.aD .oa 
14.94 .00 2.oo 29.6 .l38E+01 1.90 14.11 2.00 .10 
15.37 .00 2.DD 29.6 .337E...01 1.89 14.23 2.ao .11 
15.81 .oo z.oo 29.7 .337E.01 1.88 14.36 2.00 .12 C;.· ·.~42 
16.24 .oo 2.~0 29.5 .336E...01 1.87 14.49 z.ao .13 
16.68 .oo 2.ao 29.9 .335&+01 1.86 14.61 z.oo .14 
17.11 .DO 2.oo 29.9 .334E.01 1.84 14.74 z.oo .16 
17.55 .DO z.oo 30.0 .334£+01 1.83 14.86 2.oo .17 
17.98 .oo z.ao 30.1 .333E+01 1.82 14.99 2.00 .18 

~ 
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11.41 
11.15 
19.28 

19.72 
20.15 
20.59 
21.02 
21.45 
21.89 
22.32 
22.76 
23.19 
23.63 
24.06 
24.49 
24.93 

.aa 

.co 

.aa 

.a a 

.ao 

.ao 

.DO 

.oa 

.aa 

.aa 

.ao 

.ao 

.ao 

.ao 

2..00 
2.00 
z.oa 
2.00 
z.ao 
2.00 
2.00 
2.00 
2.00 
z.oa 
z.aa 
z.oo 
z.ao 
z.aa 

30.1 .: -G1 1.11 
30 .z .331!.01 1.10 
30.2 .331E.a1 1.79 
30.3 .I3DE+01 1.78 
30.4 .329&.01 1.77 
30.4 .329!.01 1. 76 
30.5 .328E+01 1.75 
30.6 ~7E+01 1.74 
30.6 .327E+01 1.73 
30.7 -~1 1.72 
30.7 .325&+01 1. 71 
30.8 .3Z5E.01 1. 70 
30.9 .l24E•01 1.69 
30.9 .l23E-+01 1.68 

1s.11 z.ao 
15.23 z.oo 
15.36 2.00 
15.44 2.00 
1,.60 2.ao 
15.72 z.ao 
15.84 2.00 
15.96 z.oo 
16.08 z.ao 
16.20 2.ao 
16.32 z.ao 
16.44 z.oo 
16.!5 z.oa 
16.67 z.aa 

.oo z.ao 11.0 .323E+D1 1.68 16.79 2.ao 

.aa z.co 11.0 .3ZZE.01 1.67 16.90 z.ao 

cuzulatfw travel tiA'Mt • 188. SIC 

.19 

.20 

.21 

.zz 

.23 

.24 

.25 

.26 

.27 

.za 

.29 

.30 

.31 

.32 

.32 

.33 

··········-------·-·············-·-·······························---·-------
Pbme fs ATTACHED ta L!FT banlc/11\are. 

PLUDe width Is now decermfned from L!FT · bank/share. 

P Luae Stage 2 (bank atuched) : 
X T :t S C IV 

24.93 16.90 z.ao 11.0 .3ZZE+01 1.67 
30.45 16.90 z.ao 31.4 .318E+Ot 1.62 
35.97 16.90 z.ao 11.a .315M1 1.57 
41.49 16.90 2 .. ao 32.2 .311&+01 1.53 
47.oz 16.90 z .. aa 32.5 .307!+01 1.so 
52.54 16.90 z .. ao 32.9 .304E+01 1.46 
58.06 16.90 z .. ao 33.2 .3D1E+01 1.43 
63.58 16.to z"ao n.6 .298E.01 1.4o 
69.to 16.90 z .. aa 33.9 .Z95e.at 1.38 
74.62 16.90 z .. oo 34.2 .2m.at 1.35 
aa.1s 16.;o z .. aa 34.6 .za9e.a1 1.33 
as.67 16.90 z .. ao 34.9 .287E.01 1.11 
91.19 16.90 2.ao 35.2 .284&.a1 1.29 

IH ZU 
33.ao z.ao 
35.26 z.ao 
36.69 2.00 
38.09 2.00 
39.46 z.ao 
40.&1 2.00 
42.14 2.ao 
43.45 2.00 
44.74 z.ao 
46.oo 2.ca 
47.25 2.00 
48.49 2.00 
49.7D .z.oa 

96.71 16.90 z.ao 35.6 .a1e.o1 1.21 so.90 2.00 
z.oa 
z.ao 
z.ao 
z.aa 
2.aa 
z.aa 
2.aa 
2.ao 
z.ao 
z.oo 
2.aa 
z.ao 
2.00 
z.aa 

102.23 16.90 
107.75 .16.90 
113.28 16.90 
118.80 16.90 
124.32 16.90 
129.84 16.90 
135.36 16.90 
140 .aa 16.90 
146.41 16.90 
151.93 16.90 
157.45 . 16.90 
162.97 16.90 
168.49 16.90 
174.01 16.90 

z.oo 35.9 .279e+01 1.zs sz.09 
2. GO 36.2 .276E.01 1.24 53.26 
z.ao 36.6 .Z73H1 1.22 54.42 
z.aa 36.9 .271E+01 1.21 55.57 
2. aa 37.2 .269E.01 1. 19 56.71 
z.oo 37.6 .ZW.01 1.18 57.83 
2.00 37.9 .264e.at 1.11 sa.94 
z.aa 38.3 .261E.a1 1.16 60.04 
z.oo 31.6 .259i.a1 1.15 61.13 
z.ao 39.0 .~1 1.14 62.21 
z.ao 39.3 .254i.01 1.13 63.28 
z.ao 39.7 .ZSZ£+01 1.12 64.34 
z.ao 40.0 .zsaa+01 1.11 65.39 
2.00 40.4 .2411+01 1.10 66.44 

179.54 16.90 z.ao 40.1 .245E+01 1.10 67.47 2.oo 
115.06 16.90 z.oa 41.1 .Z43E+01 1.09 68.so 2.aa 
190.58 16.90 2.00 41.5 .241E+01 1.08 69.50 Z.OQ 

"" ~Latfve tr•v•L time • 1562. sec 

ZL 
.33 
.:sa 
.43 
.47 
.so 
.54 
.57 
.60 
.62 
.65 
.67 
.69 
.71 
.73 
.75 
.76 
.78 
.79 
.11 
.az 
.83 
.84 
.as 
.86 
.87 
.88 
.19 
.90 
.90 
.91 
.92 

• is LATERALLY FULLY MIXED at Ute cr.nd of the buoyant spreading regime. 

EHD OF MCD241: BUOYANT AMIJIEHT SPREAD lNG 

·······-··----------···········-················--·-··--·········--·--·------
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··································--·-- ······-·-············-······--··· 
I!GlN MCD261: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

vertical dfffusfvity (initial value) • .332&•02 lr"2/s 
Horizcntal diffuafvicy Cinft.ial value) • .415E·02 lr"2Js 

~ 
.ffle definitions: 

IV • GAussian s.d.*sqn(pi/2) C"%) thickness., JDeasured verticaLLy 
• or equal to Layer depth, ff fuLLy IDixad 

BH • Gaussian s.d.•sqrt(pi/2) (46X) half•wi~, 
•asured horfzantally In Y·directlan 

ZU • upper pl~.~~~e boundary (%•coordinate) 
n. • lower ptune boundary CZ·coardinat:e) 
s = hydrcx:lynami c centerLIne dflut ion 

c • cencerl fne concentration C includes react fan effects, if any) 

'lUDe Stage 2 (bank attached): 
X T z s c av BH zu ZL 

~ 190.58 16.90 2.ao 41.5 .Z41E+01 1.08 69.50 2.oo .92 
350.89 16.90 2.ao 43.2 .• Z31E+01 1.13 69.50 2.ao .17 
511.21 16.90 2.00 45.1 .222!+01 1.11 69.50 2.00 .82 
671.52 16.90 2.00 47.1 .21ZE+01 1.23 69.50 z.oo .TT 
131.84 16.90 2.00 49.3 .203E+01 1.29 69.50 2.ao .71 
992.15 16.90 2.00 51.7 .193!+01 1.35 69.50 z.ao .65. 

""' 1152.1.6 16.90 2.00 54.4 • 184E+01 1.42 69.50 2.00 .sa 
1312.78 16.90 2.ao 57.3 • 175E.01 1.50 69.50 2.00 .sa 
1473.09 16.90 2.ao 60.4 .165£+01 1.58 69.50 2.ao .42 
1633.41 16.90 z.oa 63.9 .156E+01 1.67 69.50 2.ao .ll 
1793.72 16.90 z.ao 67.8 .148£+01 1.77 69.50 2.00 .23 
1954.03 16.90 z.ao 72.1 .139E+01 1.88 69.50 2.00 .12 

~ • interacts with BOTTOM. 
passive diffusion plUDe bccCIIDU VERTICALLY FULLT MIXED within this 

prediction interval. 
2114.35 16.90 2.ao 76.6 .131E+01 z.oo 69.50 2.00 .co 1--

Effluent is fULLY MIXED ove~ the entire channel crass·saction. 
Except for possible f•~·ffeld decay or reaction processes, there •~• 

f'C!I NO FUR~HER CHANGES with downstream direction. 
2274.66 16.90 2.00 76.6 .131!+01 z.ao 69.50 2.ao .ao 
2434.98 16.90 2.aa 76.6 .131E+01 2.ao 69.50 z.ao .aa 
2595.29 16.90 2.oo 76.6 .131E+01 z.ao 69.50 z.oa .oo 
2755.60 16.90 z.ao 76.6 .131E+01 z.ao 69.50 2.00 .ao 
2915.92 16.90 2.00 1'-6 .131M1 2.00 69.50 2.00 .ao 

~ 
3076.23 16.90 z.oo 76.6 .131E+01 2.oo 69.50 2.00 .ao 
3236.55 16.90 z.oo 76.6 .131E+01 z.aa 69.50 2.00 .ao 
3396.86 16.90 z.aa 76.6 .131!+01 z.ao 69.50 z.oo .ao 
3557.17 16.90 2.00 76.6 .131!+01 2.oa 69.50 z.ao .ao 
3717.49 16.90 2.00 76.6 .131E.01 2.ao 69.50 2.00 .00 
3877.80 16.90 2.00 76.6 .131H1 2.00 69.50 z.ao .ao 
4038.12 16.90 2.00 76.6 .131H1 2.ao 69.50 2.00 .oo 

~ 4198.43 16.90 2.00 76.6 .131E+01 2.00 69.50 z.ao .ao 
4358.74 16.90 z.oo 76.6 .131E•01 z.oo 69.50 2.00 .aa 
4519.06 16.90 z.ao 76.6 .t31E..01 2.ao 69.50 2.ao .oo 
4679.37 16.90 2.00 76.6 .131M1 2.00 69.50 2.00 .oo c ... ·~44 
4839.69 16.90 z.ao 76.6 .131E+01 2.ao 69.50 z.ao .oo 
5000.00 16.90 2.aa 76.6 .131M1 z.aa 69.50 2.00 .oa 

AI •atfve tr1vel time • 41449. sec 

•• IIUlatian t fmft based an maxiiii.ID specified distance = 5000.00 as • 
This is the REGION OF INTEREST Limitation. 

~ 
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...40 OF MCD261: PASSIVE AICII!NT MIXIMG IM , .GAM AMBIENT 

--···----·····--······-·····---·······-·····-······-··------·-··············-· 
·-·--·--·----------·-·····------·······-···································· 

IRMIXZ: SuCaler;ed Mul ~iJ)Ort Diffuser Discharges End af Predictfan Ffle 

C:.. 
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CQJUIIX S!SSICH IEPOIT: 

2XDXXXXXXXXXXXXXlCXXXXXXDXXXXXXXXXlCXXXXXXXXXXXxXXXXXXXXXXXXXXXXlCccxxx 

CORMIX: COR~ELL MIXING ZCHE EXPERT SYSTEM 
CCIUUX v.l. 10. June 1995 

,.._, NAM£/UBEL: 
A'\ ranw. c1as f gn cue: 

PUU\krt River 

a5mgd 
ORIGINAL ffle nam.: 
Start of 111fn session: 

.ESIGN ITERATION ....a.r: 
NEW DESIGI CAS!: 

a5mgd 
03/24198·•16:10:55 

~ NEW FILE NAME: 
sint subsystem COAMIXZ: su=.rv.a Mul~ipar~ Diffuser Discharges 

Start of iteration session: 03/24/98··16:41:03 
......................... . ................................................ . 

UMHARY OF INPUT DATA: 
---··········-----------·-····---···-···-····················----------·-···· 
AMBl&HT PARAMETERS: 

Cross•sec~ion • bounded 
\lid~h as • 69.5 Ill 

Channel t'e5Ulartty tCHREG • 1 
Ambien~ flawrate QA • 16.54 '111"3/s 
Average depth HA • ZID 
.I•Ch •~ discharge liD • 211 
Aataient velocity UA • 0.119 m/s 
Darcy-Vefsbach frfc~fan fac~or F • 0.0389 

Cllc:ulatld fr• Naming's n • 0.025 
Vind velocity w • a mJs 

tratificatian Type STlCHD • U 
'"face density RHOAS • 1002 kg/11""3 
• tCCI densfty RKOAS • 1002 kg/111"3 

·············--------------~-----···································-······· 

tsCHAAGE PAUMETERS: Submerged Multipart Diffuser Discharge 
D f f1user type DtnPE • W1idirectianal per-pendfC\Ilar 
D f ffuser l engeh LD a 23.8 II 

,.._ Nearest bank • left 
Diffuser endpoints T81 • 5 Ill; T82 • za.a m 
Number of cpenfnsrs NOPEM • 14 
Spacing between risers/openings SPAC • 1.83 II 

Port/Noule df~~:~~eter DO • 0.1524 Ill 

Equivalent slot width ·- 80 • a.0107 ll 
Total area of openings AO • a.0182 111"'2 

$l\ 
Discharge velocity uo 0.85 D/S • 
Tocal discharge flowra~e 00 • 0.219 ~l/1 
Discharge par~ he i ;h t HO • 0.3 Ill 

•ozzL • arrang_,t IETTPE • ~idfrectfonaL wfmou~ fanning 
Diffuser alfvcaent angle GNitA •• 90 deg 
Vertical discharge angle THETA • a de9 

A Horfzanul diacnarve angle SIGMA • a de9 
Relative orientation angle SETA • 90 deg 
D f sc:harge cilns f ty · RHOO • 998 kg/~3 
Density difference DRHO • 4 kg/'111"3 

Buoyant acceler.tfon GPO • .0391 111/1 .. 2 

D f sc:harge cancantrat; an co • 100 ppa 
A. •ace heat exchange caeff. a • a 11/s 

ffcient of decay lCD • a /s 

-··················---------------·····-·----··········-···-------·····-··· 
FLUX V.U I ABLES PER UM IT DIfFUSeR LENGTH: 

lfscharge (vahme flux) qO • 0.009202 111""2/s 
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110 
jO • 

a.oo7891 ~3/s·z 
0.000360 ar"3/s•3 

·········-······································-·····-······················ 
) I SCHARGE/!HVI ROHMENT LEHGTH SCAL!S : 

lq • 0. 01 111 lm • . 0.55 ID LM • 1.55 II 

••' • 99999.0 111 Lb' • 99999.0 11 La • "999.0 11 

~ese refe,. ta the ac~.ral discharge/ envf rarment l engdl sea les. ) 

---------------·--·-·····"·--------------------······························ 
NCN•DlMENSICNAL PARAMETERS: 

Slat P~ number 
Port/nozzLe P roudo nud:Nu• 
Velocity ratio 

AIO • 
FRDO • 

R • 

41.13 
11.10 
7.20 

············--······················-·-·---·-···-····-·--··················· 
IXJNG ZCNE I TCXIC DILUTION ZCHE I AREA OF INTEREST PARAMETERS: 

Taxfc discharge 
Water qual fey s~andard specified 
Regulatory aixfng zane 

•no 
•no 
•no 

Re;fan of Interest • 5000.00 111 dawnscrea= 
.................................................................... . ..... 

TDRODYNAMIC CLASSlFICATION: 
··········---------······· 
I FLaY cuss • MU2 I 
·---------------·········· 
This flow canfi;ur-atfan appl fes te • L•yer carrupandfng to the full water 

deptn ·~ the df sch•rge • r te. 
Applicable layer depth • w•ter depth • 2 a 
............ ..................................... . .................... . 

•• IXING ZOHE EVALUATION (hydr~ic and regulatory sunnar-y): 

·····-··-··----------·--·········--··-·············-··------···········-··-----
·Y·Z Coordinate sysnm: 

;gin is located •t cne bottacn below the port center: 
16.90 a fram aut Left bank/shore. 

Nunber of display steps IISTEP • 30 per module. 

NEAR•FIELD REGION CNFR) CDtiDITlONS : 
Note: The NFR is the zane e~f strang initial mixing. It has no regulatory 

implication. However, this information may be useful for the discharge 
designer because the aix;ng In cne NFR fs usually sensitive to the 
discharge design ccndftfcns. 
Pollutant ccncentratfcn 11t lcf;e of NFR • 3.4400 ppa 
DiLution •t edge of NFR • 29.0 
NFR Locuicn: X • 11.90 • 

(centerline coordinates) y. .aa ca 
z • 2.00 Ill 

NFR plume dimensions: h•U·width • to.n 11 

chicknas • 2.00 Dl 

·-·······-----------····················--··-·····------···············-···· 
• .ayancy assesSDM~nt: 

The effluent density fs less than the surrou'tdfng llllibient water 
~nsf ey at the discharge level. 
fherefore, the effluent i~ POSITIVELY BUOYANT and will tend to rise towards 
the surface. 

-----------------·········-············-··-·········----------------····-··· 
1r·field fnstabil fty beh•'tior: 
The diffuser fLaw will &lJ~rience fnstabitfties with full vertical mixing 
i· ..... ne•r·ffald. 

lillY be benthic f~c:t of high poLlutant c=nc:entratians. 

·---------~---------·-········---·····-----------····-·------·--------·-----
FAR·FIELD MIXING SUMMARY: 

•lume is verticalLy fuLLy mixed YITHIH NEAR·FlELD Car a fraction thereof), 
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but R&•STUTIFIES LATER. 
PLuae becames wrdc:ally fulLy abed 1pfn at 2114.34 m dcwnstre~. 
~==• •••••••• TOXIC DILUTION ZONE SUMMARY ....._•••••••••••••• •• 
2 TDZ was specified far this simuLation. 

•••••••••••••••••••••• REGULATORY MIXING ZONE SUMMARY ••••• •••• ... • • •••• 
.Ill!\ .. ·-a lnd na aaaient ... ~.r quality ·~andlrd have bnn specified. 

••••• • •== FJJW. DESJGM ADVICE AND catMENTS ., ...... ".,. ........ "*"•,.••• ... ••"•,.••••_..•..,.,. 
uJRMIX2 uses the TWO•DIMDSICIW. SLOT DIPFUS!R COHWT to represent 

d\t acual th.....-df.,.fanal diffuser geanetry. Thus, fr .ppraximaru 
the de~af ls af the •rtfna procas o'f the indfvf¢al jets frOift ach 

part/nozzLe. 

In che prtSent design, the spacing between adj1cent ports/nazztes 
~ car riser usanbLfes) is af the order of, or Less than, the Local 

water depth so that the alae diffuser tppraxiasad an hoLds well. 
~tevenheless, if this is a final design, the user fs advised ta use 1 

final CCIMlX1 Csin;le part discharge) analysis, with discharge data 
far an IndividuaL diffuser Jet/ph,., fn order ca ~re ca 
the present near·field prediction. 

~ ···-·····························-············--·-···-················--·-···· 
MINDER: The usefl lllllt Cake note that HTDRODTJWUC MCOELING by my lcnaWI 
technique fs xaT AN EXACT SCIENCE. 

!xcensfw comparison with field lnd Labar1tary data has shawn chat the 
c:aRMIX predicdans an df tudans and cancenrratfons (with uscci•~ed 
pl&me gec~~~etrftS) are reliable far the ~najority af c:ases and are accurate 

~ ta within abaut +-50: Cs~andard deviarfan). 
L~ a further safeguard, CCRMIX. wfll no~ give predfc~ians whenever it Ju:lges 

die design c:anfi;uradan u highly cocq:alex and unc:e~ain far prediction. 
a sssssas sas sa aaussuaaaaassaouoaaaa a s ••••••asaauauususaaawu ... 

lESI GJf CASE: 

LE NAME: 

'~a CORMIX2: 
SESStON/ITERATICN: 

bSaagd 
bn;d 

Submerged Multfpar~ Diffuser Discharges 
03/24198··16:42:22 
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CCIH1X2 PIED II:TION Fl L£ : 
mz2mnnzz22222?222JZZ'Zm??mn??·, nnnzmnnnzn?2???mnnmz 

CC2RNELL MIXING ZOHE .EXPERT STSTI!M 
Subsystasa CCIHIX2: Subsys cem wn tan: 
Sutmerved Mul tiport Df·,•fuser Discharges CCRMIX v.3.10 JW\e 1995 

·······--------···············; ..... ·················--·-·-··············--···· 
---····················--------·--······--··························-······ 

.K DESCRI~TICN 
Site name/label: 
Design case: 
FILE NAME: 
Ti• af Fonran run: 

p IIIL!nkey"ll f ver 
b10D,;d 
carmfx\sim\b1Cmgd .cx2 
03125/98••09:14:56 

:NVtRCNMENT PARAMETERS (metric units) 
Bcunded sect fen 
as • 69.50 AS • 139.00 QA 

z.ao 
• 16.54 ICHREGa 1 

HA 
UA 

• 
• 

w • 

z.oo HD 

.119 F 
• 

.039 USTAR • .8301&•02 
.000 WST Ma • OOOOE.OO 

Unf farm dens f ty .rwi ~IDer'lt 
STICND• U RHOAM • 1002.0000 

DIFFUSER DISCHARGE PARAMETERS (metrfc units) 
Dfffuser type: DITYPE• unidir-ectional perpendicular 
BAJIIC • ·LEFT DISTB • 16.90 TB1 • 5.00 TBZ • 28.80 
LD • 23.80 NOPEJI • 14 SPAC • 1 .83 
DO • .152 AO • .018 HO • .30 
Nozzle/port ar-r-angement: unidfrectfanal vfthauc fanning 

GAIItA • 90.00 THETA • .00 SIGMA • .00 BETA • 90.00 

UO • 1. 715 CO • .438 • .4380E+QO 
~HOO • 998.0000 DRHOtl • .4COOE+01 GPO • .l915E·01 

• • 1000E+03 CUNrrs• PFD 
-~LL • 1 KS • .OOOOE+OO 1D • .OOQOE+OO 

.UX VARIABLES • PER UHI"r DIFFUS!R LENGTH (metric units) 
q0 • .1840£•01 1110 • .l156E•01 jO • .7205E•03 SIGN.IO• 1.0 
\ssociated Z·d length sc:ales (meters) 
.M • .011 Uf • 3.92 lra 
lqs • 99999.00 lbp • 99999.00 la 

• 2.23 
• 99999.00 

UX YARIAI1.£S • ENTIRE t11FFUSER (metric 1.1'\hs) 
~ • .4380!...00 MO • .7512!.00 JO • .1715£•01 
Asaoc:iaud 3·d Length sc:ales C!Ditars) 

Q • .51 Ul • 6.16 LD 

~ 

N·DIKENSICNAL PARAMETERS 

RO • 83.67 FROG • 22.20 I 
(sloe) (part/nozzle) 

~ CUSStFICATION 
.zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz?zzzzzzzz? 
Z Flow class CCDilMIXZ) • MUZ 2 

ApplIcable layer- depth HS • 2.00 Z 
''2222?2222??2?222222?2?2???22??22222?222 

• 7.28 Lb 
• 99999 .aa Lbp 

• 14.41 

r· ' ZCHE I TOXIC DILUTION I REGlOH OF INTEREST PARAM!TERS 
• .100Qe.ol CUNITS• ppB 

ITOX • 0 

•m • a 

• 10.18 
• 99999.00 
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A£GMZ • a 
XINT • sooo.ao XJWC • soaa.ao 

X•f•Z CCCIDINATE SYSTEM: 
ORIGIN is Lacated ac the bo~tOIII and me diffuser aid·painc: 

16.90 11 fraa ctae LEFT blnlclshore. 
X•uis points dow\Stre•. T·ufs points to Lefc, Z·ub points \lplllard. 

NSTEP • 30 display Intervals per aodule 

·-····-······-·················--·-····-······························-······ 
·············-······························································· 
BEGIN a201: DlFFUs&a DISCHARGE MCIDULE 

Due ta ce~~~plex near•fitld aations: EQUIVALENT SLOT DIFFUSU (2•0) GEOMETRY 

ProfiLe definitions: 
8V a '-USSian 1/e (37%) half•vfdch, in vertical plane na~l ta trajectory 
BH • tap•hat half•wldth, In harfzoncal plane narmaL ta trajectory 
S • hydrodynamic c:anterline dilution 
C • c.nttrl ine concentration (includes reaction effects, if any) 

X 

.ao 
y 

.oo 
z 
.~30 

s c 
1.0 ·~ 100E.a3 

:xD OF D201 : DIFFUSER DISCHARGE MCZULE 

IV 

.01 

BH 
11.90 

~ ············-·-·············--·····-····-··-··············--------··········· 

IEGlN MCD271: ACCELERATION ZONE OF UNIDIRECTIONAL CO·FLC\IING DlFFUS!it 

ln this L•~erally contracting zone the diffuser plu=e becomes VERTICALLY FULLY 
MIXED aver tht ~tf re Layer depch (HS • Z.DOGI). 

~ ~uu lllixing is achieved af~tr a pLUDe dis~a af abcut ffve 
ayer depths frCIIIl the diffuser. 

Proffle definitions: 
IV • Leyer depth (vertically mixed) 
BH • tcp•hat haLf·wfdth, fn horizontal plane normaL to trajectory 

~ s • hydrodynamic average (bulk) dflucfan 

c • average (bulle) concentration C lnc:lucfes reaction effects, ff any) 

X y z s c IV BH 
.oo .ao .30 1.0 .100a.G3 .ao 11.90 
.40 .oo .32 ..4 .. 1 .243E.02 .aa 11.65 

~ 
.79 .oo .35 5.4 .185e.G2 .16 11.42 

1.19 .ao .31 6.4 .156E.02 .24 11.22 
1.59 .ao .39 7.2 .1l8E.o2 .32 11.03 
1.91 .ao .42 a.o .125£+02 .40 10.86 
2.31 .ao ·" 1.6 .116E.02 .41 10.70 
2.7! .oo .46 9.3 .1oae.G2 .56 10.56 
3.17 .00 .49 9.1 .1GZE.02 .63 10.43 
3.57 .ao .51 10.4 .965E+01 .71 10.31 
3.97 .DO .53 10.9 .920£+01 .79 10.20 
4.36 .00 .56 11.3 .ai1E.01 .17 10.09 
4.76 .ao .58 11.8 .147E.01 .95 10.00 
5.16 .aa .60 12.2 .817E..01 1.03 9.91 
5.55 .ao .63 12.7 .78~1 1.11 9.13 
5.95 .aa .65 13.1 .764C+01 1.19 9.75 
6.35 .oo .67 13.5 .74ZS.01 1.27 9.68 
6.74 .aa .70 13.9 .721&..01 1.35 9.62 
7.14 .oo .n 14.2 .7a3E.01 1.43 9.56 
7.54 .oo .74 14.6 .6a5E.01 1.51 9.51 
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7.93 .GO .T1 15.0 ·' .01 1.59 '·" 1.33 .co .79 15.3 .454M1 1.67 9.42 
a.TJ .ao .81 15.6 .640£.01 1.75 9.38 
9 •. 12 .ao .84 16.0 .6Zn.G1 1.12 9.36 
9.52. .ao .86 16.3 .614E.01 1.90 9.33 
9.92 .co .88 16.6 .603&.01 1.98 9.31 

10.31 .ao .91 16.9 .59ZS.01 2.ao 9.30 
10.71 .ao .93 17.2 .sa1e+a1 z.aa 9.29 
11.11 .aa .95 17.5 .571e.G1 z.ao 9.28 
11.50 .oa .98 17.8 .5~1 z.ao 9.27 
11.90 .ao 1.00 18.1 .55l!.a1 z.ao 9.27 

Cull.llatfve tr•veL tfme • 56. IK 

EHD OF MCDZ71: .ACC!LEJUTJQM ZONE OF UNIDIRECTIONAL CO·Ft.CWING D rFFUSER 
·-··-·····-----·-····························--·--··-········-············-·· 
········-················-····················-····-·············-·········--
BEGIN MCD251: DIFFUSER PLLIE IN CQ•FLCW 

Phase 1: Vertfc.lly a·hced, Phase 2: Re•stratfffed 

·············--·-···-······--························-····················----
Phase 2: The flow has RESTRATIFIED at the begiming o1 this zane. 

This 1lov re~ian is IMSIGHI'ICANT In spatial extent and will be by•pused. 

END OF Mm251: DIFFUSO PLUME IN CO•FLCII 

.. End of NW•FIELD REGICH CNFR) .. 

The lnfcial plume WIDTH values in the nexc far·fiald module will be 

!"'RREtTED by a factor 1.75 co conserve die aau flux fn the far•fieldl 
C:OI"t"eCtfon faccor fs quhe large because of cha small ~fent velocity 

·relative to the stro"V aixint characteristics of the dfsch•~;e! · 
This indicates loc•l fzed RECIRCULATION REGlCHS and fntitrnal hydraul fc JUMPS. 

···············-···-····---·······-··········-····-·-··-·-··················-
BEGIN MC0241: BUOYANT AlliBIEHT SPReADING 

Profile definicfcns: 

BV • top·hat thfc:Jcne:&s, measured vertically 
IH • top•hat half•widch, ~~~easured hol:izontally in y-directian 
ZU • uppe~ ph~~~e bourQry CZ·coordfn.te) 
ZL • lcwe~ plu. bcusdary CZ:caordfnate) 
s • hydrodynulic avm·age (bulk) df lutfon 
c • average Cbult) c:onc:entration (includes r•actfcn effects, ff any) 

Ph,. Stage 1 (not bank anac:hed): 
X ' z s c IV BH zu ZL 

11.90 .co 2.00 11.1 .553&.01 2.00 16.21 z.oo .oo 
11.96 .oa 2.00 18.1 .553E+01 2.aa 16.24 z.aa .ao 
12.02 .aa 2.00 11.1 .553E+01 2.00 16.26 2.ao .oo 
12.aa .aa z.ao 18.1 .55ze..o1 1.99 16.28 z.ao .01 
12.14 .oa z.oo 11.1 .55ZE.01 1.99 16.31 z.ao .01 
12.21 .co 2.00 11.1 .552&+01 1.99 16.33 z.oo .01 
12.27 .oo 2.DD 18.1 .552E.a1 1.99 16.35 z.oo .01 
12.33 .oo 2.00 18.1 .552&.01 1.99 16.38 2.00 .01 
12.39 .aa z.ao 11.1 .551&.01 1.98 16.40 z.oo .oz 
12.45 .aD z.oo 18.1 .551&.01 1.98 16.42 Z.OD .02 

. 12.51 .aa z.oo 11.2 .551&.01 1.98 16.44 z~ao .02 
12.57 .ao 2.00 11.2 .551&.01 1.98 16.47 2.00 .02 
12.63 .oo 2 .. 00 18.2 .551H1 1.97 16.49 2.00 .03 
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12.70 
12.76 
12.82 
12.U 
12.94 
tl.GO 
13.06 
13.12 
13.19 
13.25 
13.31 
13.37 
13.43 
13.49 
13.55 
13.61 
13.68 
13.74 

· .ao 
.ao 
.oa 
.oo 
.aa 
.ao 
.co 
.ao 
.aa 
.DO 
.oa 
.ao 
.aa 

z.aa 1a.2 .ssr 1.97 
2.00 11.2 .ssae•cl1 1.97 
2.aa 11.2 .ssae+a1 1.97 
2.aa 18.2 .ssoe.ot 1.97 
2.ao · 12.2 .ssoe+a1 1.96 
2.ao 11.2 .549E+a1 1.96 
z.ao 11.2 .549E+a1 1.96 
z.ao 18.2 .S49E+01 1.96 
2.00 18.2 .549E+Ot 1.96 
2.aa 18.2 .549E+Ot 1.95 
z.aa 12.2 .548E+a1 1.95 
z.oo 18.2 .548E+Q1 1.95 
Z.GO 18.2 .548!+01 1.95 

16.51 
16.54 
16.56 
16.58 
16.61 
16.63 
16.65 
16.67 
16.70 
16.n 
16.74 
16.77 
16.79 

.aa 2.ao 18.3 .548£+01 1.95 16.81 

.ao 2.00 

.ao 2.ao 

.co 2.aa 

.aa z.aa 

18.3 .548£+01 1.94 16.83 
18.3 .547!+01 1.94 16.86 
11.3 .547!+01 1.94 16.88 
18.3 .547E+01 1.94 16.90 

71. sec 

z.ao 
z.aa 
z.ao 
z.oo 
z.ao 
2.ao 
z.ao 
2.00 
2.aa 
2.ao 
2.ao 
2.ao 
z.ao 
2.ao 
2.oa 
2.ao 
2.00 
2.00 

.03 

.03 

.03 
.03 
.04 
.04 
.04 
.04 
.04 
.as 
.as 
.as 
.as 
.as 
.06 
.06 
.06 
.06 

···········------·-·····-···········-······-·······-···-·----------········· 
PLUDe fs ATTACHED ta LEFT bank/shore. 

Plu. width fs nov decermfned fraaa LEFT bank/shore. 

~tum. Stage 2 (bank attached): 
~ 

X T Z S C IV BH ZU Z!. 
13.74 16.90 2.00 18.3 .547E+Ot 1.94 33.80 2.oo .06 
17.71 16.90 z.ao ta.s .541&+01 1.aa 35.26 z.ao · .12 
21.69 16.90 
25.67 16.90 
29.65 16.90 

2.ao 11.1 .535&+01 t.Sl 36.69 2.ao .17 
2.ca 18.9 .530E+01 1.78 38.09 z.aa .22 
2.ao 19.1 .szse.o1 1.73· 39.46 z.aa .27 

53.62 
37.60 
41.58 
45.56 
49.54 
53.51 
57.49 
61.47 
65.45 
69.42 
73.40 
TT.la 

16.90 2.oa 19.2 .520E+01 1.69 
19.4 .516E+01 1.65 
19.6 .511E+01 1.61 
19.7 .507!+01 1.58 
19.9 .503E+01 1.55 
2o.a .499e.Gt 1.52 

40.82 
42.14 
43.45 
44.74 
46.01 
47.26 
48.49 
49.71 
50.91 
52.10 
53.27 
54.43 

2.00 
2.ao 
2.ao 
2.00 
z.ao 
2.00 
2.oa 
2.ao 
2.aa 
z.aa 
2.ao 
2.ao 

16.90 2.00 
16.90 2.ao 
16.90 2.00 
16.90 2.ca 
16.90 • 2.00 
16.90 
16.90 
16.90 
16.90 
16.90 
16.90 

81.36 16.90 
85.33 16.90 
89.31 16.90 
93.29 16.90 
97.27 16.90 

101.24 16.90 
105.22 16.90 
109.20 16.90 
113.18 16.90 
117.15 16.90 
121.13 16.90 
125.11 
1Z9.09 

16.90 
16.90 

2.00 20.2 .495!+01 1.49 
2.00 20.3 .4925+01 1.47 
2.00 20.5 .~1 1.44 
2.aa 20.6 .485e.G1 1.42 
2.ao. zo.a .482E+Ot 1.40 
2.ca za.9 .479&+01 1.38 
2.aa 21.0 .475E+01 1.36 55 .sa 2.ao 
2.aa 21.2 .47ZE+01 1.34 56.12 z.ca 
2.oa 21 .J .469E+01 1.32 57.84 2.oo 
2.at1 21 ·' .467E+D1 1.30 58.95 2.oa 
z.ao 21.6 .464E+01 1.29 6a.os z.oo 
z.ao 21.1 .461H1 1.21 61 • 15 2.ao 
2.co 21.8 .t.58E+Ot 1.26 62.23 z.oa 
2.co zz.o .456!+01 1.24 63.30 2.ao 
2.oo zz. 1 .453E.01 1.23 64.36 2.aa 
2.ao 22.2 .450e+Ot. 1.22 65.41 2.co 
2.ao 22.3 .441E+01 1.20 66.45 2.oo 

2.00 
2.ao 

22.5 .445!+01 
22.6 .44Je.G1 

1.19 
1.18 

67.49 
68.52 

2.aa 
2.00 

1.06 16.90 2.oo 22.1 .44DE+01 1.11 69.50 2.aa 
.-uLadve travel tilDe • 1048. sec 

.31 

.35 

.39 

.42 

.45 

.48 

.51 

.53 

.56 

.58 

.60 

.62 

.64 

.66 

.68 

.70 

.71 

.73 

.74 

.76 

.77 

.71 

.80 

.11 

.az 

.83 

PlUDe is LATERALLY FULLY MIXED It the end af the buoyant spreading regiM. 
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EHD OF MCDZ41: BUOYANT Al48lENT SPI!ADIN 

·············-··-·······~------·--··-····--------·--·---·-······-····-···--·-
······--·····--·················-·····---······-··-·····················-----· 
BEGIN MC»26.1: PASSIVE AMIUEHT MIXING IN UNIFCRH AHSIENT 

Vel"'~icat dfffusfvfty (·initial value) • .332!·02 m--2/s p. 

2rizancal dfffusivfty CfnitiaL valve) • .415E·02 .. 2/s 

Profile definitions: 
av • Gaussian s.d. •sqr·t(pi/2) (46%) thic:kness, Masured vei"'Cic:aLty 

• or equaL ta Laye•· depth, if fully aixed 
BH • Gaussian s.d.•sqr·c(pi/2) C46%l hal f·widch, 

measured hol"'fzantally fn Y·direc:tian 
ZU • upper phat ba&.ftlary CZ•ccardinate) 
ZL • lower pLUDe bouncary CZ•caordfnate) 
s • llydrodynultc: cen~erL fne dflutian 
c • cencei"'Lfne concentration (includes reac:tfon effec:~•. ff any) 

Plume St•ge Z (bank 1tt1chedl: 
X y z s c IV BH zu ZL 

133.06 16.90 z.ao 22.7 .44GE+01 1.17 • 69.50 z.ao .83 

295.30 16.90 z.ao 23.1 .433E+01 1.19 69.50 z.ao .81 

457.53 16.90 ·z.oo 23.5 ·.426&+01 1.21 69.50 . 2.00 .79 

619.76 16.90 2.oo 23.1 .419£+01 1.23 69.50 z.aa .77 

711.99 16.90 z.ao 24.3 .412£+01 1.25 69.50 z.aa .75 

944.22 16.90 Z.tlO 24.7 .405&+01 1.27 69.50 2.00 .73 

1106.45 16.90 2.1)0 25.1 .39ae.G1 1.29 69.50 z.oa .71 

1268.68 16.90 2.120 25.5 .391E+01 1.32 69.50 2.aa .68 

1430.91 16.90 2.120 26.0 .l84E+01 1.34 69.50 2.00 .66 

1593.15 16.90 2.110 26.5 .378E.01 1.37 69.50 2.00 .63 

1755 .. 38 16.90 2.na 27.0 .371E+01 1.39 69.50 2.00 .61 

117.61 16.90 z.no 27.5 .364&+01 1.42 69.50 z.ao .58 

1.079.84 16.90 2.ua 25.0 .357!+01 1.45 69.50 z.oo .55 

2242.07 16.90 2.UO 28.6 .35CE+01 1.47 69.50 z.oo .53 

2404.30 16.90. 2.cro 29.2 .l43E+01 1.50 69.50 z.oo .so 
2566.53 16.90 2.oa 29.8 .336E+01 1.53 69.50 z.oo .47 

zna.76 16.90 Z.CIO 30.4. .329&.01 1.57 69.50 z.aa .43 

2890.99 16.90 2.00 31.0 .l22E.01 1.60 69.50 z.ao .40 

3053.23 16.90 z.oo 31.7 .316&+01 1.63 69.50 z.oo .37 

3215.46 16.90 2.00 32.4 .l09E+01 ·1.67 69.50 z.aa .33 
DT!.69 16.90 2.00 33.1 .l02E...01 1.71 69.50 z.oo .29 

3539.92 16.90. 2.00 33.9 .295E+01 1.75 69.50 z.ao .25 

37'02.15 16.90 2.00 34.7 .288!+01 1.79 69.50 z.co .Z1 PI 

3864.38 16.90 2.00 35.5 .212£.01 1.83 69.50 z.oo .17 

4026.61 16.90 z.oa 36.4 .275£+01 1.87 69.50. 2.00 .13 

4188.84 16.90 2.oo 37.3 .268£+01 1.92 69.50 2.ao .as 
4351.01 16.90 z.oo 38.2 .262!+01 1.97 69.50 z.oo .03 

•tUDe in~erac~s wf th BOTTOM. 
The passiw diffusfan pluDe becaaJes VERTICALLY FULLY MIXED vi thin ttl is p. 

predfc:tion inteNaL. 
4513.31 16.90 2.00 38.8 .258£+01 2.ao 69.50 2.aa .DO 

Ufluant fs FUU.T MlXED O"tel"' Ute Mtire c:ham.l c:rass•sectfon. c,. . ,,...3 
bc:ept far possfble far·f leld decay ar reaction processes, there are-

.•:!G:) 

110 FURTHER CHANGES wi·Ch downstre• dfrec:tfan. 
4675.54 16.90 z.an 3!.8 .258!.01 2.0D 69.50 z.aa .oo 

~ 

1.137.77 16.90 z.on 38.1 .258!.01 z.aD 69.50 2.aa .DO 

o.ao 16.90 z.au 38.8 .zsae--o1 2.oa 69.50 2.00 .ao 

__,Lathe traveL tf• • 40891. sec: 

.. i111.1Latian limit based an muia.~~~ specfffed distance • 5000.00 Ill. 

pC\ 
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&\ Thfs Is Che·IU!GtCIII 0, INTWST Lfafel 

BID OF MCDZ61: PASSIVE AHIIM MIXING IH UNIFCIRH AMBIENT 

-----············································--·-···············-······· 
-----·------··································-················-·-····-····· 

CDIJUX2: Sutmervtd Multfpa" Dfffuser Dfsch1rges End af Predictfcn File 
~ £22222'222'7222'22222722?22''''2'72'22?2ZZ2'2''''''222222222''''Z2Z222222 

c~. · 4S4 
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CCRMIX SESSICI REPaRi': 
xxxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxtrxxxxxxxxxxxxxxxxxx 

CCRMIX: CCRNELL MIXING ZCN! EXPERT SYSTEM 
c:cnuux v.l.tO June ·1995 

srre ~/LABEL: 
ORIGINAL design cue: 
ORIGINAL fiLe n.me: 
Start of main session: 

DESIGJI ITERATICII ,_.er: 
NBI D!SlaK CAS&: 
NBI FILE NAM£: 

Piaudcey I fver 
b5mgd 

t:macl 
03/24/98••16:41:03 

1 
b1Qmgd 
~101Dgd 

Us f ng subsystem CCRMI.XZ: 
Start of iteration tesalon: 

Subaerged Nul tiporc Diffuser Discharges 
03/25/98••09:12:07 

•••••••=•=•••• a •=••••= • •••••••••••••••• • ••••••••••••••••• 
SUMMARY OF INPUT DATA: 

···········---·-··········--------········-··------···········-···········----
AMBIENT PAUMETERS: 

Crass•sec:don • bau'lded 

Width as • 69.5 Ill 

Olamel rqulari ty ICHREG • 1 
Ambient flowrate QA • 16.54 .. 3/1 
Average depth lfA • 2111 
Depth at disdlarse MD • z Ill 
Allbfent valacfty UA • 0.119 111/S 
Darcy-Wefsbach friction factor , • 0.0389 
catcula~ed fra~ Manning's n • 0.025 

llfnd velocity w • ·0 D/S 
Stratfficatfon Type STRCHD • U 

Surface dens f ty RHOAS • 1002 lcg/111"'3 
attan:a dens f ty IHQAI • 1002 lc;/111"3 

D I SCHAR liE PARAMETERS: SubMrged Mul t f port Diffuser Discharge 
Diffuaer type DITYPE • Wtfdirec:tional perpenaicuLar 
Dfffuser lentth LD • 23.8 aa 
Nearest bank • taft 
Diffuse~ endpoints Y81 • 
llureer af openings NCPEH • 
-Spacing becween rfser•s/apenings SPAC a 

Pa~t/Nozzle df~ter DO • 
EquivaLent stat wfdtJ', ao a 

TotaL aru of cpenfnp 
Discharge velocity 

AO 
uo 
QO 

HO 

• 
• 
• 
• 

5 m: 
14 

1.13 Ill 

0.1524. 

Y82• 

0.0107 Ill 
0.0182 azAZ 

1.71 f!J/1 

0.438 m-3/s 
0.3 Ill 

28.8 II 

Total discharge flcwrace 
Dfschii'"JII port hafght 
Nozzle •~rang~ BETYPE • ..,idf recti anal without fanning 
Diffuser atf~ .ngle 
Ve~tfcal dfscharga angle 
!arizancal discharge angle 
Relatfv. orientation angle 
Df schar;e density 

Density difference 
Buoyant a=aleratfan 
Discharge canc:entratfc., 
Surface heat .achange caeff. 

rfficienc of decay 

GAMMA • 9Q deg 

THETA • 0 deg 

SIGMA • 0 eq 
BETA • 90 de; 

1U1C0 • 998 kg/azAl 
DRHO • 4 kg/azAl 
GPO • .0391 al/r'2 
CD 

a 
lCD 

• 
• 
• 

10D pj:lll 

0 ai/S 

0 /1 

···········--·-··········-------------------···----·-·········-·---------· 
FLUX VAlUABLES PER UNIT DIFFUSU LIHGTH: 

Discharge (volune fl&D.) qO • 0.018403 azA2/s 
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1110 
jO 

a.031!62 ~3/s•z 
a.aaa12o ~3/sAJ 

---····--·-·······-··············-···········-----··························· 
I SCJWlGEIENVlRCHMEHT WGTH SCAL!S : 

lq • 0.01 m lm • 2.22 111 LH • 3.92 a 
lll' • 99999.0 111 Lb' • · 99999.0 111 la • . 99999.0 a 

'•s• refer to the actual dSscharte/envfranmenc Length scaLes.) 
······--···-········-···--------······-----·······················-····-·· 

lfCH•D lMEHS ICIW. PAJWtETERS: 

SLat Froude number 
Pc~t/nozzLe Froude number 
Velocity ratio 

FRO • 
FRDO • 

R • 
~ -----··········-··························--·-······························· 

IXING ZOME I TOXIC OlLUTlCN ZONE I AREA OF INTEREST PARAMETERS: 
Toldc discharge • na 
\late~ qualiey standard specified • no 
Re;uLatary mi~ing zone 
R09ian af Interest 

•no 
• 5000.00 • downstream 

~ .. .... ..... .......•. . ... •• •• ••••• ••••• •• • ••••••••••• 
~RCDYNAMlC CLASSIFICATION: 

··-·····-····----------··· 
I FL~ CLASS • MU2 I 
························-· 
This flaw can'flguratfan a~L fes ta a layer corresponding ta d\e full water 

I'RI ~th at d\e dischar;e she. 

~ 

Applicable Layer depth • water depth • 2 • 
=••••••••••• •• a a as a sseesaseaeealaasassaeaacs••••••••••••••••••••• .. 

XING ZCNE EVALUATICM (hydrodynaafc and regulatory lt.lllllary): 

v.y.z Coordinate systeD: 
Origin is located at the battcm below the port center: 

16.90 11 from the left bank/shore • 
.. ..aber af display steps NSTI!P • 30 per DXfule. 

AR·FtEUl REGICM (HFR) COHDITIOMS : 
Nate: The NFR is the zone af strang Initial ai~ing. It has no reguLatory 

i~licatian. However, Chis infanution a.y be useful for the discharge 
~esfgne~ because the mixing in the NFR Is usualLy sensitfw ta the 
discharge design conditions. 
PolL~ant concentration at edge af NFR • 5.5292 ppD 

lilution at edge af NFR • 11.0 
,.FR Location: X a 11.90 Ill 

Ccenterl irw coordinates) y. .aa m 
z. z.aa 111 

~FR pLuae dimensions: half•vidth • 9.26 II 

dlfctness • 2.00 Ill 

)yancy assessment: 
The effLuent denai tY is less than the surr"O\.ndin; ubient wate~ 
~ens i tY at the di schar;e level. 
"herefare, the effluent Ia POSITIVELY BUOYANT and wiLL tend to rise towards 
.:he surface. 

• ·~·fieLd fnscabiL fty beh.viar: 
"he diffuser flaw will upedenc:e instabil fties with fuLl wrtical mixing 
in the near·fieLd. 

' IDIIY be benthic impact af high pollutant concentrations. 

FAR·FtELD MIXING SUMMARY: 
Plu=e fs verticaLly fuLly mixed WITHIN NEAR•FtELO (ar a fraction tne~eaf), 
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buc II!•STRAnFtES UTHR. 
Ph.- bccalla wnical.ly fully •ixad ag.en ac 

••••• ••••••••••••• •• • TCIIC DILUTION ZaNE SUMMARY •••••• •••••• • •••• 
No TDZ was specified for· ~fs sia.llacian • 
.... ..-auuuuuauuuuuuuu kEGULATCRY MIXING zaNE SUMMARY ••••••••••••••••••••••• 
N" 1HZ and no ld:li.nc wa1tar ~lftY standard have ba.n specifild. 

ann uuuuua FINAL DESlGM ADVICE AND CCIMMENTS •• , ............. ., ............... .,." ... • .. ••••-=-•-• 
.-.cMIXZ us• dta T\IQ•DU&SlCIAL SLOT D"FUSS CONCEPT co r_,rastnt 

ue actuaL th....-di.,•lonal dfffusar gaaDitry. Thus, it appraxf•cas 
~e •car Ls af Cha •f'lini process af the Individual~ jets fraaa each 

po"/nozzla. 
In dta pr-esltlc desf;n, the spacil'\l becween adjacent ports/nozzles 

Car riser ass.ablfas) is of the order of, ar less chan, the Local 
water depth so that the sLoe diffuser approxfmatian holds well. 

,&evertheless, ff this Is a finaL design, the user Is advised to use a 
final CCIMIX1 (single port dfsc:harge) analysts, ·vich discharge data 
far an tnclfvidual diffuser jeC/phme, fn arcer co ~re co 
the pres .. c nur·ffeld pradiccian. 

···························-······················-··--·-·········-······-----
".EMIKDER: The user" IIISC take nota that HYDICDYIWUC MCDELIMG by any knawn 

techn t que f s NOT AJI !X ACT SCIENCE. 
Excensfve comparison vfch field and laboratory data has shown chat the 

CCRMIX predictions on diLutions and concentrations Cwftb associated 
plu. g~K~a~etrfes) are rel fable far the •joricy of cases and are accurate 
co w.ichfn lbout •·SOX (scandll'"d dwiacfon). 

As a fut'ther sa'fesuard, CCRMIX will not give precltctlons whenever" ft judges 
the design conff;uracfon as highLy ~lex and uncertain far prediction. 

•••••waazsssa casas ssa ..... aa aaaaaau as swaaazaszaaaaaaaaaaauuaaa••••••••• 

DESIGN CASE: 
'"ILE NAME: 
·~ystem CORMIX2: 

IF SESSICM/ITERATICN: 

b1Qmgd 
b10algd 
SUbmerged Nul c f pol'"t D fffuser D i schar"ges 
03125198·•09:15:16 

~xxxxxxxxxxxn:xxxxx:axxxx:xxxxxxxxnxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx · · 
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Attachment F 
Calculation of Quantification Levels 

Quantification levels for the metals monitoring performed In accordance with Part I.E. of the VPDES permit were ca1culated as follows: 

Water quality criteria for each metal were determined using a stream hardness value of 36.6 mgn (based on the average of 18 samples taken 
on the Pamunkey River at the At. 360 bridge between 7/7/92 and 8/11/97) and an assumed effluent hardness of 60 mg/1. A mass balance was 
performed with the receiving stream at critical flow and the discharge at a flow of 6 MGD. Background concentrations In the receiving stream 
were assumed to ba zero. Due to the stream being designated as a Tier II water. only 26% of the acute and chronic water quality criteria and 
10% of the human health water quality criteria were allocated In accordance with agency guidance for antldegradatlon. 

Criteria 
Acute 
Chronic 
Human Health 

Parameter 

Arsenic 

Cadmium 

Chromium 

Chromium VI 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

River Flow 
38.1 MGD (1010) 
42.1 MGD 17010t 
60.9 MGD (3005) 

~ 
0.116 
0.106 
0.089 

Wasteload Allocation 
wac.co.261/(0.116) m 2.156 • wac. 
WQCc{0.26)f{0.106) = 2.355 • WQC0 

wachco. 1 O)I(O.OB9) = 1.123 • wach 

Acute WQC Acute WLA Chronic WQC Chronic WLA Human Health WQC 

360 776 190 409 --
1.3 2.8 0.62 1.2 --
774 1668 92 217 . --
16 34.6 11 26 --
7 15.1 6.1 12 --

33.9 73.1 3.8 9 --
2.4 6.2 0.012 0.037 0.053 

79.3 171 8.8 21 4,600 

20 43.1 6 12 11,000 

0.74 1.6 -- -- --
61 109 46 108 --

Human Health WLA Target QL 

-- 409 

-- 1.2 

-- 217 

-- 26 

-- 12 

-- 9 

I 0.059 0.037 

6,143 21 

12,300 12 

-- 1.6 

-- 108 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
Piedmont Reqiona1 Office 

4949-A Cbx Road Gl.en Allen, VA 23060 804/527-5020 

StJBJECT: Tidal. Pamunkey River Dissolved OXygen Study, Performed 
June 1 - October 31, 1995 

TO: curt Linderman 

FROM: Hark Alling f'-t1w.i.. A. 
DATE: March 19, 1996 

COPIES: Jon Van Soestbergen, Fil.e 

The purpose of this memo is to describe results· from the Tidal 
Pamunkey River Dissolved Oxyqen (DO) Study performed by PRO Water 
Division staff during the period of June 1 - october 31, 1995. 
Refer to the attached figures for data qraphics. The consulting 
firm Hazen and Sawyer received these data and graphics via an FOI 
request in March 1996. These data are in STORET from stations 
8-PMK056.87 downstream to S-PMK032.84. 

Mean Daily po Standard Violations occurred on 40 Days C26 
Perc?.ntl purinq the Fiye Month Study Period. 

Fiqure 1 describes mean daily DO values derived from hourly 
Datasonde readings at one meter depth at Carters Landing, river 
mile 48.80, from June 1 to October 30, .1995. Datasondes were 
always deployed for periods of seven days, except for eleven and 
nine days deployments in Auqust, to minimize probe fouling. PRO 
obtained QAQC grab DO readings at the start and end of each 
deployment usinq a Hydrolab H20/Surveyor 3 monitorinq device. 
This was pre- and post-calibratea within two hours of use. PRO 
graduated DO corrections into raw Datasonde data usinq the QAQC 
qrab DO values. 

A total of 40 days with mean daily DO < 5.0 mq/1 occurred durinq 
the five month study period. These dates totaled 2& percent of 
the study period, or 11 percent of ca.l.endar year 1995. ~e 
lowest mean daily DO occurred July 5 at 4.21 mq/1. The first 
mean daily' DO violation occurred on June 2'4 and the last 
violation occurred october s~ The majority of violations 
occurred from early July throuqh mid-September. 

The violations in late June, early July and october coincided 
with turbid flood runoff from the upstream tributaries. 
Sediments are deposited in the Carters Landing river seq.ment 
because this is the first reach of greater depth and decreasing 
velocity downstream of the head of tide near Totopotomoy creek. 
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. ;Instantaneous DO 17
; elations ogcm:ced on 10 Days . wi~ Minimum PO 

of :J • 2 5 m /1 • · 

Ten days of instantaneous co violations (D0<4.0 mq/1) occurred 
Julys, 7, 21, 31, August l-3, September 10, 11, and 17. The 
minimum co durinq this period was 3 • 25 mq/1. The lonqest 
durati.on" of DO below 4. o mq/1 was four hours. PRO also detected 
instantaneous DO violations as low as 3.49 mq/1 at the Pamunkey 
River Whitehouse CBP station at river mile 34.17, 14.6 miles 
below carters Landinq, on July 6 and August 15, 1995, durinq 
scheduled CBP monitorinq. 

Mean paily po Violations Occurred Congurrently at RM48.80 and 
BM40.74 in August and Qctober. 

PRO deployed three Datasondes concurrently at RM51.1l at 
Horseshoe, RM48.80 at carters Landing,. and at RM40.74 at Montague 
Landinq durinq the period of Auqust 24 to October 10, 1995. The 
purpose was to define the lenqth and severity of DO violations. 
Figures 2 and 3 describe these results. At no time did DO at 
Horseshoe, the upstream station, violate the DO standard. 
However in late Auqust and in early October mean daily DO 
violations occurred concurrently at Carters and Montague 
Landinqs 1 8 • o miles apart ( Fiqure 2) • 

DO Mi[lima Occurred Near Both Low and High Slack Tides. 

Fiqure! 3 shows the period of August 24 - 30, durinq which both 
Cartex·s Landinq and Montaque Landinq violated the standard. 
Figure 3 appears to show a tidal fluctuation in DO at all three 
stations. DO minima seemed to coincide with Hiqh Slack tide in 
this Auqust dataset. However, PRO observed the opposite tS1l>. 

relationship durinq the June deployment when mean ~aily DO 
violat:ions first occurred. Figure 4 depictS- DO .minima occurring 
close to Low Slack tide in this late June dataset. Reasons for 
these alternating tidal ·DO fluctuatio~.: wer~. unclear. 

-· po MiTtima Ocgurred Longitudinally near RM46-49 and RH:34-38. 

Late in the season, from mid-September to early October 1 Mr. 
Willie Weber, a Hanover County Utilities staff member, ·obtained 
lonqit;udinal DO surveys at 24 stations from the Rt 360 bridqe 
downs1::ream to Whitehouse RR bridqe, a distance of 22. 7 miles. 
Two stlr'Veys were collected on both Low and High slack tides at 2 IP'o 

meter depth, usinq a pre- and post-calibrated H20/Surveyor unit 
supplied by PRO. DO depth profiles obtained at oatasonde sites 
by Mr.. Weber showed that DO was uniform throuqhout the water 
cclumr1. Fiqure 5 shows the lonqitudinal DO minima near 
river.miles 46-49 and 34-38. These occurred on Doth tides, and 
the lcJw water slack DO minima occurred approximately 3 · m.iles (&. 

downs1:ream of the hiqh water slack DO minima in Fiqure 5 • The 
low water slack DO minima shown in Figure 5 were repeated in the 
September 27 survey. However in the October 4 hiqh water slack 
survey, the DO minima were less pronounced and were located at 
riverm.iles 44 and 38. · 
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~ .DO Minima Oceyrre~ Below Large SWftmpy Trihytaries. and Wbere 
Turbid Flooq Rune. : Deposits Sedi~ent;s: 

The DO minima occurred in river seqments just downstream of larqe 
swampy tributaries. Manquin creek enters the Pamunkey at river 
mile so through a larqe wetland named The Island, just above the 

~ upper DO' saq area. Black Creek enters the Pamunkey at river mile 
37.5 at the head of the lower saq area, and large expanses of 
wetland border the river from above Black Creek down to 
Whitehouse at river mile 34.17. Veqetative decomposition from 
larqe wetland areas may contribute to DO minima in these 
segments. In addition, the upstream DO saq area occurred in a 
deep curved river segment where sediment from turbid flood runoff 
may settle out and exert demand on oxygen, as stated previously. 

Recommendations for Furtber Stydy. 

PRO can deploy a Datasonde at Carters·Landinq beqinninq May 1, 
1996 to check whether mean daily DO violations occur prior to 
June 1, the start date of this study. PRO can continue 
Datasonde deployments through the summer to confirm the results 
of the 199'5 deployments. PRO can also perform more lonqitudinal 
oo·surveys to confirm DO sag ·areas. 

7?.9 
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FIGURE 

MEAN DAILY DISSOLVED·OXYGEN: 
Pamuhkey River at Carters Landing, June 1. - Oct. 31 , 1995 
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TIDAL PAMUNKEY RIVER DISSOLVED OXYGEN SAG AREAS_· .. . . 
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Mean Daily DO, nag/1, p;arqunkey River, RM 48.80, ~une l, 1~~~ ,;o uc;t. • .)J., J.~~.J 

Date Mean DailY DO 
----~----------------- ----------------------
6/1 
6/2 
1:13 

4 
o/5 
6/6 
6/7 
6/8 
6/9 
6/10 
6/11 
6/12 
6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/22 
6/23 
6/24 
6/25 
6/26 
6/27 
.,28 
.'29 

"6/30 
7/l 
7/2 
7/3 
7/4 
7/5 
7/6 
7/7 
7/8 
7/9 
7/10 
7/11 
7/1.2 
7/13 
7/14 
7/15 
7/16 
7/17 
7/18 
7/19 
7/20 
7/21 
7/22 
_,23 

24 
7/25 
7/26 
7/27 

5.51 
5.53 
5.44 
5.51 
5.99 
5.88 
6.01 
6.01 
5.89 
5.66 
5.67 
5.39 
5.21 
5.21 
5.78 
6.05 
5.97 
5.82 
5.73 
5.72 
5.57 
5.31 
5.07 
4.75 
4.9 
5.25 
5.26 
5.27 
6.07 
5.66 
4.84 
4.45 
4.5 
4.73 
4.21 
4.85 
4.51 
5.1 
5.54 
5.87 
5.5 
5.43 
5.2 
5.22 
5.16 
5.22 
5.31. 
5.31 
5.02 
4.77 
4.77 
4.64 
4.91 
5.1 
5.2 
5.29 
5.44 

1 
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~ 7/29 5 J 

7/29 5.06 
7/30. 4.99 
7/31 4.92 
8/1 5.17 
... ,2 5.15 

~ 3 4.91 
tJ/4 4.96 
8/5 4.94 
S/6 4.96 
8/7 4.8 
S/8 4.8 

A 8/9 4.8 
8/10 4.92 
8/11 5 .29· 
8/12 5.34 
8/13 5.28 
8/14 4.99 

~ 8/15 4.93 
8/16 5.15 
8/17 5.17 
8/18 5.25 
8/19 5.35 
8/20 5.48 

~ 8/21 5.56 
8/22 5.37 
8/23 4.66 
8/24 4.79 
8/25 4.97 
8/26 5.04 

~ '27 4.97 
/28 4.85 

8/29 4.73 
8/30 5.03 
8/31 5.39 
9/1 5.74 

1=1 9/2 5.64 
9/3 5.63 
9/4 5.56 
9/5 5.46 
9/6 5.28 
9/7 5.33 

~ 
9/8 5.17 
9/9 4.71 
9/10 4.46 
9/11 4.55 
9/12 4.83 
9/13 5.16 

~ 
9/14 4.83 
9/15 4.93 
9/16 5.03 
9/17 4.99 
9/18 4.92 
9/19 5.19 

~ 
9/20 5.12 

121 5.06 
. 22 5.18 

9/23 5.31 OotJ 7~2? 
9/24 5.65 
9/25 5.83 

2 
~ 
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9/26 
9/27 
9/28 
9/29 
9/30 
• 'l/1 

/2 
10/3 
10/4 
l0/5 
10/6 
l0/7 
10/8 
10/9 
10/10 
10/11 
10/12 
10/13 
10/14 
10/15 
10/16 
10/17 
10/18 
10/19 
10/20 
10/21 
10/22 
10/23 
10/24 
10/25 

1/26 
J/27 

10/28 
10/29 
10/30 
10/31 
11/l 

5 
s.sa 
s.sa 
5.85 
6.17 
6.39 
6.69 
6.85 
6.56 
6.28 
5.94 
5.59 
4.86 
5.31 
5.46 
5.38 
5.57 
5.91 
6.05 
6.07 
6.43 
7.29 
7.92 
8.14 
8.07 
7.82 
7.77 
8.05 
8.33 
7.52 
7.32 
7.51 
7.53 
7.96 
8.09 
8.36 

3 
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I'&\ 
PMK048. 80, Carters Landing below Monquin Cr.,S/31-6/7/95 Pamunkey R. , 

Sonde QAQC Corr. Corr. Daily 
Time Tempe DO, mg/1 DO DO,mg/1 DO,Value Mean DO 

150000 23.06 8.04·not equil 0 5.38 5.38 
160000 22.74 .6 .53 5.38 ]. 5.38 5.38 
170000 22.4 6.43 2 5.3 5.3 
180000 22.85 6.6 [Low flow 3 5.48 5.48 
190000 22.89 6.71 Datasonde 4 5.6 5.6 
200000 22.47 6. 71 membrane 5 5.62 5.62 
210000 22.44 6.65 reads DO 6 5.57 5.57 
220000 22.35 6.64 2.5 % 7 5.57 5.57 
230000 22.13 6.67 High!] 8 5.61 5.61 

~ _o 21.~»- 6.96 _69~9~ ___ 9 5.91 5.91 5.51 
6.57- -- 5.5:3 10000 21.89 10 5.53 

20000 21.85 6.51 1]. 5.48 5.48 
30000 21.9 6.58 12 ·5 .56 5.56 
40000 21.97 6.52 13 5.52 5.52 
50000 21.89 6.34 14 5.35 5. 35 

~ 60000 21.85 6.26 15 5.28 5.28 
70000 21.82 6.51 16 5.54 5.54 
80000 21.67 6.57 17 5.61 5.6]. 
90000 21.62 6.74 18 5.79 ~. 7_9 

1.00000 21.64 6.64 19 5.7 5.7 
11.0000 21.74 6.57 20 5.64 5.64 

~ 120000 . 22.17 6.53 21 5.61 5.61 
130000 22.65 6.63 22 5.73 5.73 
140000 22.74 6.3 23 5.41 5. 41 
150000 23.05 5.86 24 4.98 4.98 
160000 23.63 5.75 25 4.88 4.88 
170000 22.83 6.03 26 5.17 5.17 

~ 180000 22.69 6.11 27 5.26 5. 26 
190000 22.71 6.13 28 5.29 5.29 
200000 22.9 6.47 29 5.64 5.64 
210000 22.81 6.44 30 5.62 5.52 
220000 22.76 6.66 31: .5.86 5.86 
230000 22.63 6.67 32 5.88 5.88 

~ 0 22.42 6.58 60295 33 5.8 5.8 5.53 
10000 22.24 6.56 34 5.79 5. 79 
20000 22.22 6.47 35 5.71. 5.7l. 
30000 22.22 6.4 36 5.65 5.65 
40000 22.29 6.32 37 5.58 5.58 
50000 22.29 6.08 38 5.35 5.35 
60000 22.33 5.99 39 - 5. 28 5. 28 
70000 22.31 5.97 40 5.27 5.27 
80000 22.28 6.17 41 5.48 5.48 ~ 
90000 22.19 6.26 42 5.58 5.58 !:9 100000 22.19 6.37 43 5.7 5.7 N. 

110000 22.31 6.34 44 5.68 5.68 ~ 120000 22.6 6.37 45 5.72 5.72 
1.30000 23.08 6.41 46 5.77 5. 77 ·~ 

140000 22.83 6.39 47 5.76 5. 76 
150000 23.17 6.46 48 5.85 SJ.,.5._ 
1.60000 23.77 6.11 49 5.51 5. Sl. 
1.70000 23.39 5.82 so 5.23 5.23 
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180000 
190000 

200000 
210000 
220000 ' 
230000 

0 
10000 
20000 
3000'0 
40000 
50000 
60000 
70000 
80000 
90000 

1.00000 
1.10000 
120000 
l.3000C 
140000 

23.43 
23.26 

23.06 
23.06 
22.9 

22.89 
22.72 
22.58 
22.53 
22.51 
22.54 
.22. 56 
22.54 
22.56 
22.54 
22.53 
22.4 
22.4 

22.51. 
22.83 
23.5 

·S. 7 
5.65 

5.83 
5.87 
6.08 
6.21 

. 6 .1.6 
6.23 
6.17 

6 
5.51 
5.59 
5.31 
5.38 
5.57 
5.75 

6 
6.07 
5.95 
6.13 
6.09 

60395 

1soooo._ ... --~3 • .:..~~-~...:.~.L---·· _____ 
1.60000 23.55 5.84 
1.70000 23.66 5.79 
1.80000 23.81 5.96 
1.90000 23.63 5.4 
200000 23.55 5.45 
210000 23.44 5.73 
220000 23.3 5.72 
230000 23.3 5.85 

0 23.26 5.84 60495 
10000 23.08 5.78 
20000 23.03 5.ee 
30000 23.1. 5.7 
40000 23.16 5.64 
50000 23.1 5.39 
60000 23.1 ·s .38 
70000 23.1. 5.25 
80000 23.05 5.1 
90000 23.19 5.53 

1.00000 23.21. 5.59 
1.1.0000 23.28 5.76 
120000 23.46 5.63 
1.30000 23.81. 5.58 
140000 24.32 .5.82 

0007'10 1.50000 24.26 ·~· .. 69 
160000 24.12 ~ ·s. s2 
170000 24.01. 5.36 
180000 24.13 5.46 
190000 24.13 5.62 
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51. 
52 

53 
54 
55 
56 
57 
sa 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71. 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
as 
89 
90 
91. 
92 
93 
94 
95 
96 
97 
98 
99 

1.00 

.1.2 
5.08 

5.27 
5.32 
5.54 
5.68 
5. 6'5 
5. 73 
5.68 
5.52 
5.04 
5.1.3 
4.86 
4.94 
5.1.5 
5.34 
5.6 

5.68 
5.57 
5.76 
5.73 
5.79 
5.5 

. 5.47 
5.65 
5.1 

5.16 
5.45 
5.45 
5.59 
5.59 
5.54 
5.66 
5.49 
5.44 
5.2 
5.2 

5.08 
4.94 
5.38 
5.46 
5.64 
5.52 
5.48 
5.73 
5.61 
5.45 
5.3 

5.41. 
5.59 

. 

5.12 
5.08 

5.27 
5.32 
5.54 
5.68 
5.65 
5. 73 
5.68 
5.52 
5.04 
5.13 
4.86 
4.94 
5.15 
5.34 
5.6 

5.68 
5.57 
5.76 
5.73 
5.79 
5.5 

5.47 
5.65 

5.1. 
5.16 
5.45 
5.45 
5.59 
5.59 
5.54 
5.66 
5.49 
5.44 
5.2 
5.2 

5.08 
4 94 
5.38 
5.46 
5.64 
5.52 
5.48 
5.73 
5.61. 
5.45 
5.3 

5. 41. 
5.59 

5.44 

5.51 

A 



~ . 
200000 23.82 ·5 .5 ].01 ·.48 5.48 
210000 24.06 5.95 1.02 s. 9"4 5.94 

·220000 23.97 5.98 5.98 ].03 5.98 5.98 
230000 23.97 6.04 assumed ]. 6.05 6.05 

0 23.9 6.04 60595 2 6.06 6.06 5.99 
10000 23.88 5.98 3 6.01 6.01 

~ 
20000 23.79 6.04 4 6.08 6.08 
30000 23.64 6.1 5 6.].6 6.16 

II"\ 40000 23.57 5.95 6 6.02 6.02 
50000 23.46 5.86 7 5.94 5.94 
60000 23.44 5.66 8 5.75 5.75 
70000 23.46 5.61 9 5.71 5.7]. 
80000 23.44 5.81 ].0 5.92 5.92 
90000 23.52 6.06 l.l. 6.18 6.18 

100000 23.59 6.11 l.2 6.24 6.24 
110000 23.7 6.14 l.3 6.28 6.28 
120000 23.75 6.12 ].4 6.28 6.28 
130000 23.75 6.04 1.5 6.21 6.2]. 
140000 23.68 6.04 l.6 6.22 6.22 
150000 23.79 5.98 l.7 6.].7 6.17 
160000 23.77. 5.78 l.8 5.98 5.98 
170000 23.72 5.77 l.9 5.98 5.98 
180000 23.92 5.72 20 5.94 5.94 
190000 24.04 5.61 21 5.84 5.84 
200000 23.77 4.93 22 5.J.S 5.18 
210000 23.73 5.51 23 5.77 5.77 
220000 23.64 5.67 24 5.94 5.94 
230000 23.52 5.63 25 5.91. 5.9].. 

0 23.19 5.88 60695 26 6.17 6.17 5.88 
lQQQO 23.08 6.01 27 6 .3l. 6. 3]. 
20000 22.99 5.95 28 6.26 6.26 
30000 22.9 5.85 29 6.].7 6.17 

~ 40000 . 22.76 5.76 30 6.09 6.09 
50000 22.69 5.63 J]. 5.98 5.98 
60000 22.69 5.54 32 5.9 5.9 
70000 22.71 5.35 33 5.72 5.72 
~0000 22.74 5.23 34 5.6l. 5.6]. 
90000 22.74 5.2 35 5.59 5.59 

100000 22.76 5.43 36 5.83 5.83 
110000 22.76 5.49 37 5.9 5.9 
120000 22.69 5.54 38 5.96 5.96 
130000 22.7]. 5.66 39 6.09 6.09 
140000 22.8 5.74 40 6.].9 6.19 
150000 22.87 5.6 000741. 4l. 6.06 6.06 
160000 22.89 5.5 42 5.97 5.97 
170000 22.89 5.27 43 5.75 5.75 
180000 22.87 5.24 44 5.73 5.73 
190000 22.85 5.22 45 5.72 5.72 
200000 22.85 5.05 .46 5.56 5.56 
210000 22.85 4.92 47 5.44 5.44 
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220000 22.83 .i. 92 . 48 =.46 5·.46 
230000 22.83 5.15 49 5.7 5.7 

0 22.78 5.25 60795 so 5.81 5.81 
10000 22.67 5.41 51 5.98 5.98 
20000 22.63 5.64 52 6.22 6.22 
30000 22.62 5.69 53 6.28 6.28 
40000 22.54 5.55 54 6.15 6.15 
50000 22.47 5.36 55 5.97 5.97 
60000 22.44 5.33 56 5.95 5.95 
70000 22.44 5.28 57 5.92 5.92 
80000 22.44 4.94 58 5.59 5.59 
90000 22.46 4.69 59 5.35 5.35 

100000 22.54 4.64 60 5.31 5.31 
110000 22.58 5.13 5.81 61 5.81 5.81 

----•. , . e 

G./ if~)- r~~ i"·0~ 0.~ {j.:;; b.(·( 

..,., 
Pamunkey F~., PMK048.80~ Carters· anding below~nquin Cr.,5/31-6/7/95 

Sonde QAQC ~ /~c:rr. Corr. Daily 
Time 'l~empC DO, mg/1 DO ·, DO,mg/1 DO, Value Mean DO 

150000 23.06 8.04 not equii o 5.38 5.38 
160000 22.74 6.53 5.38 1 5.38 5.38 
170QOQ . .22. 4_ ·----~..:...4~----~-·- _ 2 5. 3__ 5. 3 
180000 22.85 6.6 [Low fl)JW 3 5.48 5.48 
190000 22.89 6.71 Datasonde 5.6 5.6 
~00000 22.47 6.71 me~ane 5 5.62 5.62 
210000 22.44 6.65 r as DO 6 ,5.57 5.57 
220000 22.35 6.64 7 '$.57 5.57 
230000 22.13 6.6 8 5~61 5.61 

0 21.99 6. 6 9 5.~ 5.91 5.51 
10000 21.89 .57 10 5.53\ 5.53 
20000 21.85 6.51 11 5.48 5.48 
30000 21.9 6.58 12 5.56 5.56 
40000 21.97 6.52 13 5.52 5.52 
s 0 0 0 0 21 . 8 ~/ 6 • 3 4 14 5 . 3 5 . 3 5 
6oooo 21.8~ 6.26 1s 5.28 5. a 
70000 21 . ."82 6. 51 16 5. 54 5. 

~I 

80000 2!.67 6.57 17 5.61 5.61 
90000 .il.62 6.74 18 5.79 5.79 

100000 .. 21.64 6.64 19 5.7 5.7 
110000 . 21.74 6.57 20 5.64 5.64 
120000 22.17 6.53 21 5.61 5.61 
130000 22.65 6.63 22 5.73 5.73 
140000 22.74 6.3 23 5.41 5.41 
150000 23.05 5.86 24 4.98 4.98 
160000 23.63 5.75 25 4.88 4.88 
170000 22.83 6.03 26 5.17 5.1.7 
180000 22.69 6.11 27 5.26 5.26 
190000 22.71 6.13 28 5.29 5.29 
200000 22.9 6.47 29 5.64 5.64 
210000 22.81 6.44 30 5.62 5-~-
220000 22.76 6. 66 31 5. 8~. s. UU07'12 
230000 22.63 6.67 32 5 .. 88... 5.88 
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~ PMK048.SO, Pamunkey R. at Carters Landing, 6/7/95 - 6/14/95 

Sonde DO, Date/ Mean 
Time Temp Cond Salin mg/1 QAQC DO Daily DO 

110000 22.62 0.0761 0 5.96 c0795 6.16 
120000 23.65 0.0756 0 6.12 5.81®1100- .Partial 
130000 23. J.l 0.0748 0 6.3 Day 
140000 23.43 0.0746 0 6.35 
150000 23.65 0.0747 0 6.31 
160000 23.87 0.0749 0 6.28 
170000. 23.96 0.0752 0 6.28 
180000 23.85 0.0751 0 6.16 

~ 190000 23.85 0.075 0 6.12 
200000 23.83 0.0751 0 6.12 
210000 23.81 0.075 0 6.15 
220000 23.85 0.0751 0 6.11 
230000 23.91 0.075 0 5.84 

0 23.87 0.0757 0 6.01 60895 6.01 

~ 10000 23.78 0.0754 0 5.98 
20000 23.63 0.0756 0 6.08 
30000 23.43 0.0758 0 6.17 
40000 23.34 0.076 0 6.12 
50000 23.23 0.0765 0 6.04 
60000 23.11 0.0769 0 6.02 
70000 23.07 0.077 0 6.06 
80000 23.09 0.0769 0 5.93 
90000 23.14 0.077 0 5.76 

100000 23.41 0.0771 0 5.84 
110000 23.47 0.077 0 5.7 
120000 23.41 0.077 0 5.74 

I~ 130000 24.11 0.0773 0 5.94 
"140000 24 .13 0.0773 0 6.13 
150000 24 0.0776 0 6.13 
160000 24.24 0.0781 0 6.34 
170000 24.62 0. 078·7 0 6.3 
180000 24.66 0.0792 0 6.23 

~ 
190000 24.57 0.079 0 6.07 
200000 24.57 0.0788 0 5.73 
210000 24.53 0.0784 0 6.13 
220000 24.53 0.0787 0 6.05 
230000 24.58 0.0786 0 5.84 

0 24.57 0.0786 0 5.81 60995 5.89 
10000 24.57 0.0786 0 5.88 
20000 24.46 0.0785 0 6 
30000 24.46 0.0778 0 6.05 3 DOs lost, 
40000 24.33 0.0783 0 6.1 interpo-
50000 24.22 0.0777 0 6.15 lated to 
60000 24.11 0.0779 0 6.22 HERE!! 0007i3 

...: 

70000 24.03 0.0777 0 6.05 
~ 
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80000 24.11 v . .J77S. 0 5.93 t'Q\ 

90000 24.07 0.0777 0 5.81 
100000 24.27 0.0775 0 5.76 
110000 24.46 0.0775 0 5.76 
120000 24.86 0.0775 0 5.77 
130000 24.68 0.0775 0 5.47 
140000 24.81 0.0777 0 5. 7.3 A 

150000 25.1 0.0777 0 5.78 
160000 24.75 0.0779 .0 5.74 
170000 24.86 0.0782 0 5.91 
180000 25.01 0.0789 0 6.02 
190000 24.92 0.08 0 5.99 
200000 24.81 0.0804 0 5.92 
210000 24.82 0.0803 0 5.79 
220000 24.9 0.08 0 5.82 
230000 24.84 0.0789 0 5.84 

0 24.82 0.0788 0 5.58 61095 5.66 

10000 24.79 0.0788 0 5.39 
20000 24.75 0.0784 0 5.07 
30000 24.7 0.0785 0 5.62 
40000 24.51 0.0788 0 5.66 
50000 24.49 0.0797 0 5.83 
60000 24.33 0.0807 0 5.79 
70000 24.25 0.0818 0 5.76 
80000 24.2 0.0827 0 5.65 
90000 24.27 0.0836 0 5.58 

100000 24.49 0.0838 0 5.61 
110000 24.55 0.0834 0 5.54 
120000 24.62 0.0828 0 5.38 
130000 25.29 0.0823 0 5.73 
140000 24.9 0.0823 0 5.44 
150000 25.29 0.0826 0 5.6 

~I 160000 24.92 0.083 0 5.6 
170000 25.1 0.0841 0 5.83 
180000 25.23 0.0841 0 5.98 
190000 25.2 0.0835 0 5.94 
200000 25.14 0.0827 0 5.99 
210000 25.12 0.0819 0 5.9 
220000 25.08 0.082 0 5.6 
230000 25.12 0.0828 0 5.84 

,0.. 

0 25.1 0.0834 0 5.81 61195 5.67 

10000 25.08 0.0838 0 5.7 
20000 25.05 0.0839 0 5.62 
30000 25.03 0.0839 0 5.29 
40000 24.95 0.0839 0 5.5 
50000 24.86 0.0836 0 5.65 ~ 

60000 24.81 0.0825 0 5.76 000744 
70000 24.75 0.0831 0 5.82 .. , 
80000 24.7 0.086 0 5.72 
90000 24.64 0.0897 0 5.64 

.-~· 

A 
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100000 24.84 .. J933 0 5.66 
110000 25.1 0.0939 0 5.51 

·120000 25.29 0.0911 0 5.55 
130000 25.72 0.0881 0 5.67 
140000 25.91 0.0864 0 5.34 

A 150000 25.68 0.0861 0 5.36 
160000 27.08 0.087 0 5.79 
170000 25.83 0.09 0 5.55 
180000 26.l.l 0.0951 0 5.S5 
190000 26.l.S 0.097 0 5.94 
200000 26.09 0.0989 0 5.94 

~ 
210000 25.98 0.1007 0 5.86 
220000 25.92 0.1017 0 5.8 

230000 25.87 0.1016 0 5.7l. 
0 25.87 0.1003 0 5.62 61295 5.39 

10000 25.98 0.0983 0 5.l.7 
20000 25.96 0.0969 0 5.33 
30000 . 25.94 0.0951 0 .5 .32 
40000 25.89· 0.0948 0 4.82 
50000 25.7 0.0937 0 5.33 ,.. 60000 25.76 0.0968 0 5. 63 
70000 25.61 0.0999 0 5.64 
80000 25.47 0.1025 0 5.59 
90000 25.33 0.1024 0 5.51 

100000 25.42 0.1004 0 5.54 
110000 25.64 0.0987 0 5.3 

~ 120000 25.55 0.0988 0 5.09 
130000 25.55 0.1005 0 5.24 
140000 25.59 0.102 0 5.2 
150000 25.62 0.1023 0 .. 4.96 
160000 25.66 0.1024 0 5.11 
170000 25.61 0.1023 0 5.33 

:~ 180000 25.51 0.1013 0 5.34 
190000 25.44 0.0986 0 5.47 
200000 25.18 0.0962 0 5.74 
210000 25.03 0.0957 0 5.72 
220000 24.82 0.0741 0 5.8l. 
230000 24.94 0.0967 0 5.47 

~ 0 24.9 0.0966 0 5.16 61395 5 .2l. 

10000 24.92 0.0964 0 5.5 
20000 24.88 0.0964 0 5.34 
30000 24.84 0.0968 0 4.95 
40000 24.82 0.0977 0 5.27 
50000 24.79 0.0988 0 4.76 

~ 60000 24.75 0.0998 0 4.92 
70000 24.29 0.0989 0 5.23 
80000 24.46 0.097 0 5.46 000?45 
90000 24.25 0.0962 0 5.5 

100000 23.96 0.0951 0 5.38 
110000 23.81 0.0954 0 5.35 

~ 
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1.20000. 
130000 
·140000 
1.50000 
1.60000 
170000 
].80000 
190000 
200000 
210000 
220000 
230000 

0 
1.0000 
20000 
30000 
40000 
50000 
60000 

7000C 
80000 
90000 

100000 
1.10000 

DO within 

23.96 !096 
23.98 0.0958 

24 0.0958 
24.05 0.0956 
24.16 0.0957 
24.24 0.0958 
24.18 0.0958 
23.96 0.0956 
23.98 0.096 
23.96 0.0955 
23.71 0.0956 
23.54 0.0956 
23.6 0.0955 

23.63 0.0956 
23.58 0.0959 
23.51 0.0959 
23.45 0.0957 
23.4 0.0956 
23.4 0.0955 

23.27 0.0957 
23.14 0.0954 
23.14 0."0954 
23.05 0.095 
23.03 0.0948 

Sonde specs at start 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

and end; 

5.21 
5.07 
5.22 
5.22 
4.88 
4.81 
5.09 
5.24 
5.33 
5.39 
5.42 
5.36 
5.09 
5.06 
5.21 
4.81 
4.66 
4.74 
4.48 

4.84 
5.08 
5.25 
5.27 

61495 

(6/13®1200 -
6/14®1100 
Mean DO = --

5.32 5.44 

4.98 

5.09 

NO CORRECTION MADE. 

6/14/95 Total Mean Daily DO = .. ·· .:.1 / 
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~ 

PMK048.80, Pamunkey R. at Carters Landing, June l4 - 21, 1995 
Sonde Date/ Corr . DO Corr. DO Mean 

Time Temp Cond DO,. mg/l QAQC DO Formula Value Daily DO 
110000 22.95 0.095 5.56 61495 5.41. 5.41 5.43 
120000 23.05 0.0957 5.62 5.44 5.47 5.47 Partial 
130000 23.28 0.0969 5.68 5.53 5.53 Day 
140000 23.41 0.097 5.65 5.5 5.5 
150000 23.64 0.0969 5.53 5.38 5.38 
160000 23.77 0.0965 5.43 5.28 5.28 
170000 23.73 0.0961 5.56 5.4l. 5.41 

A 180000 23.77 0.096 5.18 5.03 - 5.03 
190000 23.66 0.096 5.42 S.27 5.27 
200000 23.64 0.0967 5.56 5.4l. 5.41 
2.10000 23.52 0.0973 5.75 5.6 5.6 
220000 23.48 0.0976 5.84 5.69 5.69 
230000 23.23 0.0977 5.78 .5. 63 5.63 

0 22.99 0.0988 5.82 61595 5.67 5.67 5.78 

1.0000 22.9 0.1007 5.82 5.67 5.67 

20000 22.94 0.1002 5.6 5.45 5.45 
30000 22.92 0.0997 5.56 5.41 5.41 
40000 22.92 0.0991 5.52 5.37 5.37 
50000 22.92 0.0985 5.44 5.29 5.29 
60000 22.9 0.0981 5.37 5.22 5.22 

~ 70000 22.87 0.0981 5.37 5.22 5.22 
80000 22.6 0.0984 5.54 5.39 5.39 
90000 22.54 0.101 5.71 5.56 5.56 

100000 22.4 0.106 6.09 5.94 5.94 
1.10000 22.4 0.106 6.09 5.94 5.94 
1.20000 22.49 0.1059 6.16 6.01 6.01 

~ 130000 22.69 0.107 6.34 6.19 6.19 

140000 22.81 0.1097 6.41 6.26 6.26 

1.50000 23.25 0.1099 6.27 6.12 6.12 

1.60000 23.55 0.1089 6.33 6.18 6.18 

1.70000 23.43 0.1089 5.9 5.75 5.75 

1.80000 23.25 0.1079 5.44 5.29 5.29 

1.90000 23.46 0.1077 5.93 5.78 5.78 
200000 23.37 0.1078 6.31 6.16 6.16 

210000 23.05 0.1103 6.38 6.23 6.23 

220000 22.98 0.1114 6.5 6.35 6.35 
230000 22.9 0.1068 6.43 6.28 6.28 

0 22.76 0.1 6.3.5 61695 6.2 6.2 6.05 

10000 22.54 0.0952 6.34 6.19 6.1.9 

20000 22.47 0.0922 6.31 6.16 6.1.6 

30000 22.51 0.093 6.05 5.9 5.9 

40000 22.42 0.0941 6.07 5.92 5.92 

50000 22.46 0.097 5.6 5.45 5.45 

60000 22.4 O.l 5.75 5.6 5.6 

70000 22.38 0.1019 5.69 5.54 5.54 

80000 22.33 0.1017 6.06 0007.d? 5.91 5.91 
90000 22.37 0.0965 6.17 - 6.02 6.02 

100000 22.24 0.09 . 6.32 6.17 6.17 

110000 22.24 0.0887 6.37 6.22 6.22 
120000 22. 26· 0.0875 6.38 6.23 6.23 

130000 22.56 0.0867 6.57 6.42 6.42 
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140000 
150000 

160000 
].70000 
l.SOOOO 
1.90000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

1.00000 
110000 
120000 
1.30000 
140000 
1.50000 
1.60000 
1.70000 
1.80000 
1.90000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

100000 
11.0000 
l.20000 
130000 
140000 
l.SOOOO 

22.85 I. J859 
23.17 0.0855 

23.44 0.086 
23.14 0.0862 
23.16 0.0868 
23.19 0.0872 
23.17 0.0875 
22.99 0.0871 

·22.83 0.0861 
22.85 0.0856 
22.71 0.0859 
22.47 0.0862 
22.29 0.0866 
22.26 0.086 
22.37 0.0861 
22.31 0.0862 
22.24 0.0862 
22.28 0.0862 
22.26 0.0862 
22.28 0.0862 
22.33 0.0863 
22.35 0.0862 
22.42 0.0864 
22.58 0.0865 
22.99 0.0862 
23.37 0.0856 

23.5 o.oa55 
23.46 0.0858 
23.32 0.0861. 
23.34 0.0865 
23.32 0.0866 
23.32 0.0866 
23.17 0.0865 
22.99 0.0858 
22.83 0.0855 
22.8 0.0857 

22.65 . 0. 0859 
22.62 0.0861 
22.58 0.0859 
22.62 0.0858 
22.6 0.0858 

22.56 0.0858 
22.56 0.0859 
22.54 0.0859 
22.67 0.0859 

22.8 0.0858 
22.98 0.086 
23.19 0.0869 
23.57 0.088 
23.63 0.0873 

6.7 
6.37 

5.92 
5.97 

6.3 
6.21 
6.02 
6.31 
6.42 
6.45 
6.35 
6.31 
6.49 
6.09 
5.95 
6.09 
5.64 
6.01 
5.76 
6.16 
6.19 
6.35 
6.35 
6.43 
6.54 
6.03 
5.94 
6.1 

6 
5.82 
6.21 
5.49 
6.23 
6.29 
6.23 
6.18 
6.15 
6.32 
5.84 
5.32 
5.8 

5.42 
5.49 
5.69 
6.04 
6.05 

:... 6.04 
.:- 6.15 

6.25 
6.18 

-87Q-

61795 

61895 

000?48 

... 55 
6.22 

5.77 
5.82 
6.15 
6.06 
5. 81_ 
6.16 
6.27 

6.3 
6.2 

6.16 
6.34 
5.94 

5.8 
5.94 
5.49 
5.86 
5.61 
6.01 
6.04 
6.2 
6.2 

6.28 
6.39 
5.88 
5.79 
5.95 
5.85 
5.67 
6.06 
5.34 
6.08 
6.14 
6.08 
6.03 

6 
6.17 
5.69 
5.17 
5.65 
5.27 
5.34 
5.54 
5.89 

5.9 
5.89 

6 
6.1 

6.03 

6.55 
6.22 

5.77 
5.82 
6.15 
6.06 
5.87 
6.16 
6.27 

6.3 
6.2 

6.16 
6.34 
5.94 
5.8 

5.94 
5.49 
5.86 
5.61 
6.01 
6.04 
6.2 
6.2 

6.28 
6.39 
5.88 
5.79 
5.95 
5.85 
5.67 
6.06 
5. 34 
6.08 
6.14 
6.08 
6.03 

6 
6.17 
5.69 
5.1.7 
5.65 
5.27 
5.34 
5.54 
5. 89 
. 5. 9 
5. 89 

6 
6.1 

6.03 

,.,.. 

5.97 

pt:J;. 

A: 
5.82 

,:;t. 

~ 

~ 



160000 23.81 o.J902 6.33 .18 6.18 
.170000 23.92 0.0901 6 .• OJ 5.88 s.es 
180000 23.84 0.0895 5.95 5.8 5.8 
190000 23.86 0.0884 6.l.5 6 6 
200000 23.9 0.088 5.91 5.76 5.76 

~ 210000 23.92 0.0875 5.96 5.81 5.81 
220000 23.88 0.0872 5.72 5.57 5.57 
230000 23.79 0.0876 6.07 5.92 5.92 

~ 

0 23.64 0.0887 6.13 6l.995 5.98 5.98 5.73 
10000 23.41 0.0898 6.04 5.89 5.89 
20000 23.26 0.091 6 5.85 5.85 
30000 23.1 0.0916 6.02 5.87 5.87 
40000 22.94 0.0924 6.13 5.98 5.98 
50000 22.89 0.0925 5.89 5.74 5.74 
60000 22.99 0.0923 5.08 4.93 4.93 
70000 22.94 0.0922 5.76 5.61 5.61 
80000 22.9 0.0919 5.59 S.44 5.44 
90000 22.94 0.0912 5.57 5.42 5.42 

100000 23.16 0.0907 5.56 5.41 5.41 
110000 23.19 0.0915 5.94 5.79 5.79 
120000 23.34 0.0922 6 5.85 5.85 
130000 23.64 0.0928 6.06 5.91 5.91 
140000 23.86 0.0933 6.19 6.04 6.04 
150000 24.06 0.0938 6.24 6.09 6.09 
160000 24.12 0.0938 6.27 6.12 6.12 
170000 24.13 0.0938 6.14 5.99 5.99 
180000 24.17 0.0936 6.18 6.03 6.03 
190000 24.12 0.0938 6.07 5.92 5.92 
200000 24. 21· 0.0937 6.01 5.86 5.86 
210000 24.28 0.0936 5.55 5.4 5.4 
220000 24.28 0.0933" . 5.19 5.04 5.04 

:~ 230000 24.28 0.0928 5.52 5.37 5.37 
0 24.21 0.0933 5.9 62095 5.75 5. 75 5.72 

10000 24.08 0.0937 5.9 5.75 5. 75 
20000 23.93 0.0936 5.79 5.64 5.64 
30000 23.88 0.0942 5.73 5.58 5 .sa 
40000 23.81 0.0954 5.9 5.75 5.75 
50000 23.72 0.0964 6.04 5.89 5.89 
60000 23.66 0.0968 5.73 0007~-9 5.58 5. sa 
70000 23.68 0.0966 5.75 5.6 5.6 

80000 23.75 0.096 5.74 5.59 5.59 

90000 23.81 0.0951 5.75 5.6 5.6 

l.OOOOO 23.92 0.0943 5.82 5.67 5. 67 
110000 23.95 0.0943 5.72 5.57 5.57 
120000 24.06 0.0948 5.82 5.67 5.67 
130000 24.23 0.0959 5.88 5.73 5.73 
140000 24.45 0.097 6 5.85 5.85 
150000 24.68 0.0976 6.08 5.93 5.93 
160000 24.89 0.0979 6.17 6.02 6. 02 

170000 25.15 0.0007 6.68 6.53 6.53 
~ 
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180000 
190000 
'200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
.40000 
50000 
60000 
70000 

8000'~ 
90000 

100000 

24.92 
24.85 
24.81 
24.92 
24.96 
24.94 
24.92 
24.87 

24.7 
24.52 
24.39 
24.24 
24.12 
24.28 

24.34 
24.26 
24.43 

\. J978 
0.0978 

0.098 
0.098 

0.0977 
0.097 

0.0969 
0.0975 
0.0979 
0.0979 
0.0979 

· o·. 0979 
0.0982 
0 . .0983 

0.0982 
0.0981 
0.0983 

5.92 
5.7 

5.82 
5.8 

5.59 
5.66 
5.82 
5.88 

5.8 
5.75 
5.75 
5.91 
5.86 
5.61 

5.41 
5.59 

5.6 

62195 

5.42 

.. 77 
5.55 
5.67 
5.65 
5.44 
5.51 
5.67 
5.73 
5.65 
5.6 
5.6 

5.76 
5.71 
5.46 

5.26 
5.44 
5.45 

5.77 
. 5.55 
5.67 
5.65 
5.44 
s .. 51 
5.67 
5.73 
5.65 
5.6 
5.6 

5.76 
5.71 
5.46 

5.26 
5.44 
5.45 

62195 Total Mean Daily DO = 

000750 
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PMK048.80, Pamunkey R. at Carters Landing, 6/21-28/95, Batts 17.4v 
Sonde Date/ Corr.DO Corr.DO Daily 

Time Temp DO,mg/1 QAQC DO Number Formula Value Mean DO 
100000 24.44 6.15 62195 Sl 5.42 5.42 5.57 
110000 24.81 6.25 5.42 so 5.53 5.53 partial 
120000 24.68 6.09 79 5.38 5.38 day 
130000 24.82 6.25 78 5.55 5.55 
140000 25.03 6.35 77 5.66 5.66 
150000 25.21 6.47 76 5.79 5.79 
160000 25.23 6.53 75 5.86 5. 86 
170000 25.1 6.53 74 5.86 5.86. 
180000 25.16 6.26 73• 5.6 5.6 
190000 25.05 5.78 72 5.13 5.13 

1"'9\ 200000 25. o·3 6.14 71 5.5 s.s 
21.0000 25.07 6.32 70 5.69 5.69 
220000 25.21 6.2 69 5.58 5.58 
230000 25.23 5.97 68 5.36 5.36 

0 25.21 6.03 62295 67 5.43 5.43 5.31 

1.0000 25.2 5.62 66 5.03 5.03 
~ 20000 25.14 6.05 65 5.47 5.47 

30000 25.1 6.13 64 5.55 5.55 

40000 24.94 6.04 
. 63 5.47 5.47 

50000 24.77 5.92 62 5.36 5.36 

60000 24.79 5.86 61 5.31 5.31 

70000 24.84 5.71 60 5.17 5.17 

80000 24.86 5.57 59 5.04 5.04 

90000 24.86 5.47 58 4.95 4.95 

100000 24.9 5.54 57 5.03 5.03 

110000 24.99 5.53 56 5.03 5.03 

120000 25.4 5.86 55 5.37 5.37 
130000 25.51 5.43 54 4.94 4.94 

tJ'II\ 140000 25.27 5.75 53 5.27 5.27 

150000 25.34 5.88 52 5.41 5. 4l. 

160000 25~46 5.93 51 5.47 5.47 

170000 25.7 5.99 so 5.54 5.54 

180000 25.79 6.1 49 . 5.66 5.66 
i 190000 25.74 5.94 48 5.51 5. 5l. 
i 

~~ 200000 25.68 5.84 47 5.42 5.42 

210000 25.64 5.91 46 5.5 5.5 

220000 25.68 5.79 45 5.39 5.39 

230000 25.64 5.4 44 5 5 

0 25.55 5.4 62395 43 5.01 5. Ol. 5.07 

10000 25.51 5.32 42 4.94 4.94 

~ 20000 25.46 5.37 4l. 5 5 

30000 25.38 5.73 40 5.37 5.37 

40000 25.44 5.74 39 5.39 5.39 

50000 25.38 5.75 38 5.41 5. 4l. 

60000 25.21 5.55 37 5.22 5.22 

70000 24.99 5.49 36 5.17 5.17 

80000 24.97 5.42 35 5.11 5 .l.J. 

90000 24.99 5.26 34 4.95 4.95 

100000 24.99 5.23 33 4.93 4 " 9~00751 
l.l.OOOO 25.08 5.14 32 4.85 4. 85 

120000 25.33 5.24 31 4.96 4. 96 

130000 25.46 5.08 30 4.81 4. SJ. 

~ 
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140000 25.62 .94 29 ;.68 4.68 

150000 25.42 5.45 28 5.2 5.2 
160000 25.36 5.41 27 5.17 5.17 fiDI 

170000 25.23 5.46 26 5.23 5.23 
180000 25.23 5.49 25 5.27 5.27 
190000 25.27 5.47 24 5.25 5.25 
200000 25 .. 29 5 .. 39 23 5.18 5.18 
210000 25.27 4.98 22 4.78 4.78 
220000 25.25 5.28 21 5.09 5.09 
230000 25.21 4.79 20 4.61 4.61 

0 25.16 4.66 62495 19 4.49 4.49 4.75 
10000 25.18 4.96 18 4.8 4.8 
20000 25.2 4.64 1-7 4.49 4.49 
30000 25.25 4.5 16 4.36 4.36 
40000 25.14 5.14 15 5.01 5.01 Po 

50000 25.05 5.09 14 4.96 4.96 
60000 25.01 5.11 13 4.99 4.99 
70000 24.92 5 12 4.89 4.89 
80000 24.84 4.91 11 4.81 4.81 
90000 24.88 4.84 10 4.75 4.75 

100000 24.94 4.65 9 4.57 4.57 ~ 

110000 24.99 4.34 a 4.27 4.27 
120000 24.99 4.62 .. 7 4.56 4.56 
130000 25.18 4.8 6 4.75 4.75 
140000 25.49 4.37 5 4.33 4.33 
150000 25.33 4.54 4 4.5 -4.5 
160000 25.61 5.04 graduated 3 5.01 5.01 .,a. 

170000 25.57 4.95 corr. 2 4. 93 4.93 
180000 25.61 4.9 assumed 1 4.89 4.89 
190000 25.76 5 = o here 0 5 5 
200000 25.79 5.12 l 5.13 5.13 
210000 25.7 . 4. 9 2 4.92 4.92 
220000 25.7 4.66 3 4.69 4.69 (Q,~ 

230000 25.74 4.78 4 4.82 4. 82 
0 25.64 4.35 62595 5 4.39 4.39 4.9 

10000 25.55 4.4 6 4.45 4.45 
20000 25.53 4.39 7 4.45 4.45 
30000 25.53 4.25 8 4.32 4.32 
40000 25.49 4.48 9 4.56 4.56 
50000 25.44 4.77 10 4.86 4.86 
60000 25.44 4.81 11 4.91 4. 91 
70000 25.34 4.82 12 4. 93 4.93 
80000 25.27 4.89 13 5.01 5. 0~ 
90000 25.31 4.82 14 4.95 4.95 

100000 25.46 4.81 15 4.94 4.94 
110000 25.66 4.83 16 4.97 4.97 ~ 

120000 26.47 4.86 17 5.01 5. 0~ 000752 
130000 25.72 4.06 18 4.22 4.22 
140000 25.79 4.49 19 4.66 4. 66 
150000 25.89 4.73 20 4.91 4 .9~ 

A 

-874-



~\"!'~\ 

160000 26.55 ; .18 21 .37 s.j7 
170000 26.23 5.11 22 5 .3·1 5.31 
isoooo 26.09 5.08 23 5.29 5.29 
190000 26.04 5.04 24 5.26 5.26 
200000 25.96 5.07 25 5.29 5.29 
210000 25.87 5.11 26 5.34 5.34 
220000 25.79 4.68 27 4.92 4.92 

230000 25.77 4.96 28 5.21 5.2~ 

0 25.79 4.87 62695 29 S.l.3 5.~3 5.25 
10000 25.81 4.37 30 4.64 4.64 
20000 25.76 4.4 31 4.68 4.68 
30000 2$.72 4.48 32 4·. 77 4.77 
40000 25.62 4.88 33 5. J.8 .. · 5.~8 

50000. 25.44 5.08 34 5.39 5.39 
60000 25.36 5.31 35 5.62 5.62 
70000 25 •. 18 5.19 36. S.Sl 5.51 
80000 24.95 5.04 37 5.37 5.37 
90000 24.82 4.94 38 5.28 5.28 

100000 24.97 4.94 39 5.29 5.29 

~ 110000 25.25 4.7 40 5.06 5.06 
120000 25.7 4.91 41 5.28 5.28 
130000 25.34 4.21 42 4.59 4.59 
140000 25.33 4.29 43 4.68 4.68 
150000 25.49 4.52 44 4.92 4. 92 
160000 26.13 4.95 45 5.35 5.35 
170000 25.66 5.22 46 5.63 5.63 
180000 25.72 5.27 47 5.69 5.69 
190000 25.66 5.24 48 5.67 5.67 
200000 25.64 5.21 49 5.65 5.65 
210000 25.61 5.1 so 5.55 5.55 
220000 25.55 5.11 Sl 5.57 5.57 

~~ 230000 25.53 4.94 52 5.41 5.41 
0 25.49 4.83 62795 53 5.31 5. 3]. 5.26 

10000 25.51 4.17 54 4.66 4.66 
20000 25.49 4.49 55 4.98 4.98 
30000 25.49 4 .~6 56 4.66 4.66 
40000 25.47 4.59 57 5.1 S.:L 

50000 25.42 4.97 58 5.49 5.49 
60000 25.36 5.09 59 5.62 5.62 
70000 25.36 5.14 60 5.68 5. 68 

80000 25.23 5.03 61 5.58 5.58 

90000 25.2 4.9 62 5.46 . 5.46 

100000 25.2 4.78 63 5.35 5.35 

110000 25.29 4.88 64 5.46 5.46 
120000 25.44 4.93 65 5 .. 5l. 5. 51. 
130000 26.24 4.77 66 5.36 5.36 

000?53 140000 25.7 3.95 67 4.55 4.55 
150000 26 .l.J 4.22 68 4.83 4.83 
1.60000 25.72 4.08 .69 4.7 4.7 
170000 25.68 4.64 70 5.27 5.27 

~ 
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180000 25.94 4.9 71 .54 s.-54 
190000 25.4 4.89 72 5.54 5.54 

. 200000 25.18. 4.91 73 5.57 5.57 
210"000 25.12 4.82 74 5.49 5.49 
220000 25.03 4.72 75 5.39 5.39 
230000 24.82 4.57 76 5.25 5.25 

0 24.73 4.46 62995 77 5.15 5.15 5.08 
10000 24.7 4.21. 78 4.91 4.91 partial 
20000 24.73 4.05 79 4.76 4.76 day 
30000 24.71 4.24 so 4.96 4.96 
40000 24.7 4.15 81 4.88 4.88 
50000 24.64 4.3 82 5.04 5.04 
60000 24.55 4.43 83 5.1.8 5.18 

P't 

70000 24.42 4.45 84 5.2 5.2 
80000 24.42 4.45 85 5.21 5. 21. 
90000 24.4 4.49 86 5.26 5.26 ~ 

100000 24.4 4.59 5.37 87 5.37 5.37 

Total Mean Daily DO, 6/28/95 = 
.,. 
~ "-, -·. ~ 

~ 
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PMK04S.SO, Pamunkey R. at Carters Landing, June 28 - July 5, 1995 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO,mg/1 QAQC DO Number Formula Value Daily DO 

100000 24.32 5.48 62895 24 5.38 5.38 5.79 
110000 24.32 5.47 5.37 23 5.37 5.37 Partial 
120000 24.3 5.48 22 5.39 5.39 Day 
130000 24.3 5.53 21 5.44 5.44 
140000 24.37 .5.57 20 5.49 5.49 
150000 24.41 5.64 19 5.56 5.56 
160000 24.45 5.89 18 5.82 5.82 
170000 24.46 6.04 17 5.97 5.97 
180000 24.39 6.14 16 6.07-- 6.07 
190000 24.34 6.18 15 6.12 6.12 
200000 24.34 6.18 14 6.12 6.12 
210000 24.5 6.18 13 6.13 6.13 
220000 24.5 6.15 12 6.1 6.1 
230000 24.5 6.15 11 6.1 6.1 

0 24.63 6.06 62995 10 6.02 6.02 6.07 
10000 24.8 6.02 9 5.98 5.98 
2oooo 24.94 6.07 a 6.04 8.04 
30000 25.09 6.22 7 6.19 6.19 
40000 25.13 ·6.22 6 6.2 6.2 
50000 25.11 6.23 5 6.21 6.21 
60000 25.09 6.16 Graduated 4 6.14 6.14 
70000 25.05 · 6.26 Corr. 3 6.25 6.25 
80000 24.94 6."22 Assumed 2 6.21 6.21 
90000 24.81 6.11 OK Here! 1 6.11 6.11 

100000 24.8 6.05 1 6.05 6.05 
110000 24.59 6.03 2 6.04 6.04 
120000 24.52 6.07 3 6.08 6.08 
130000 24.5 6.01 4 6.03 6.03 
140000 24.52 5.93 5 5.95 5.95 
150000 24.56 5.93 6 5.95 5.95 
160000 24.54 6.09 7 6.12 6.12 
170000 24.54. 6.07 8 6.1 6.1 
180000 24.54. 6.04 9 6.08 6.08 
190000 24.5 6.05 10 6.09 6.09 
200000 24.45 6.02 11 6.07 6.07 
210 0 0 0 24 . 41 5 . 9 3 12 5 . 9 8 . 5 . 9 8 
220000 24.32 5.89 13 5.94 5.94 
230000 24.24 5.89 14 5.95 5.95 

0 24.21 5.8 63095 15 5.86 5.86 5.66 
10000 24.15 5.73 16 5.8 5.8 
20000 24.08 5.79 17 5.86 5.86 
30000 24.04 5.9 18 5.97 5.97 
40000 23.99 5.91 19 5.99 5.99 
50000 23.95 5.93 20 6.01 6.01 
60000 23.9 5.91 21 6 6 
70000 23.86 5.88 22 5.97 5.97 
80000 23.84 5.82 23 5.92 5.92 
soooo 23.77 5.7 24 5.8 5.8 

100000 23.75 5.6 25 5.7 5.7000755 
110000 23.75 5.53 26 5.64 5.64 
120000 23.84 5.5 27 5.61 5.61 
130000 24.03 5.44 28 5.56 5.56 
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J.40000 24.1 ; • 39 29 ·.sl 5.51 

l.SOOOO 24.17 5.41 30 5.53 5.53 
160000 24.15 5.47 31 5.6 5.6 ~=!'> 

1.70000 24.21 5.44 32 5.57 5.57 
l.SOOOO 24.24 5.39 33 5.53 5.53 
190000 24.23 5.33 34 5.47 5.47 
200000 24.23 5.25 35 5.39 5.39 -
210000 24.17 5.18 36 5.33 5.33 
220000 24.13 5.02 37 5.17 5.17 
230000 24.08 4.98 38 5.14 5.14 

0 24.08 4.92 70195 39 5.08 5.08 4.84 
10000 24.08 '4.93 40 5.1 S.l 
20000 24.1 4.85 41. 5.02 5.02 
30000 24.08 4.84 42 5.01 5.01. 
4000C 24.06 4.83 43 5.01 5.01 
50000 24.03 4.82 44 5 5 
60000 23.99 4.77 45 4.96 4.96 
70000 23.95 4.74 46 4.93 4.93 
80000 23.93 4.69 47 4.88 4.88 
90000 23.93 4.66 48 . 4.86 4.86 

l.OOOOO 23.99 4.64 49 4.84 4.84 
~1.0000 24.06 4.56 50 4.77 4. 7.7 
120000 24.17 4.52 Sl. 4.73 4.73 
l.30000 24.3 4.48 52 4.7 4.7 
1.40000 24.45 4.42 53 4.64 4.64 
l.SOOOO 24.52 4.41. 54 4.63 4.63 
160000 24.54 4.43 55 4.66 4.66 l 
170000 24.54 4.45 56 4.68 4.68 (Sll 

180000 24.46 4.6 57 4.84 4.84 
190000 24.46 4.61 58 4.85 4.85 
200000 24.48 4.56 59 4.8 4.8 
210000 24.45 4.56 60 4.81 4. 81. 

~I 220000 24.41 4.51 61. 4.76 4.76 
230000 24.39 4.45 62 4.71 4.71. 

0 24.41 4.42 70295 63 4.68 4.68 4.45 

l.OOOO 24.39 4.37 64 4.64 4.64 
20000 24.39 4.3 65 4.57 4.57 
30000 24.39 4.33 66 4.6 4.6 
40000 24.39 4.31 67 4.59 4.59 
50000 24.37 4.26 68 4.54 4.54 
60000 24.32 4.17 000756 

69 4.46 4.46 
70000 24.26 4.13 70 4.42 4.42 
80000 24.21 4.1 71 4.39 4.39 
90000 24.17 4.07 72 4.37 4.37 

100000 24.12 4.04 73 4.34 4.34 
l.l.OOOO 24.08 4.03 74 4.34 4.34 
120000 24.23 4.03 75 4.34 4.34 
130000 24.32 3.98 76 4.29 4.29 
140000 24.39 3.99 77 4.31 4. 31 
150000 24.48 4.07 78 4.39 4.3 9 

IF 
A 
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. 
160000 24.56 ·4.1 79 ·.43 4.43 
170000 24.61 4.12 so 4.4·5 4.45 
180000 24.59 4.12 81 4.46 4.46 

~ 190000 24.57 4.12 82 4.46 4.46 

200000 24.54 4.12 83 4.46 4.46 

210000 24.48 4.12 84 4.47 4.47 

220000 24.41 4.06 85 4.41 4.41 

f.Ct\ 

~ 

230000 24.32 4.0~ 86 4.37 4.37 

0 24.32 4.06 70395 87 4.42 4.42 4.5 

10000 24.23 4.08 as 4.44 4.44 

20000 24.15 4.05 89 4.42 4.42 
~ 30000 24.15 4.11 90 4.48 4.48 

40000 24.13 4.1. 91 4.48 4.48 

50000 24.08 4.12 92 4.5 4.5 

60000 23.99 4.06 93 4.45 4 .. 45 

70000 23.92 4.08 94 4.47 4.47 

80000 23.82 4.05 95 4.44 4.44 

~ 90000 23.73 4 96 4.4 4.4 

100000 23.75 4 97 4.4 4.4 

110000 23.75 3.99 98 4.4 4.4 

120000 23.72 3.99 99 4.4 4.4 

130000 23.81. 4.09 1.00 4.5 4.5 

140000 23.88 4.08 1.01 4.5 4.5 

~ 1.50000 23.95 4.07 102 4.49 4.49 

160000 24.03 4.14 103 4.57 4.57 

1.70000 24.04 4.1.5 104 4.58 4.58 

180000 24.06 4.19 105 4.62 4.62 

190000 24.06 4.17 1.06 4.61. 4.61. 

J~ 
200000 24.03 4.23 1.07 4.67 4.67 

210000 23.99 4.16 108 4.61. 4. 61 

220000 23.97 4.12 109 4.57 4.57 

230000 23.95 4.05 1.10 4.51 4.Sl. 

0 23.95 4.11 70495 1.11 4.57 4.57 4.73 

1.0000 23.9 4.13 1.12 4.59 4.59 

20000 23.92 4.08 1.1.3 4.55 4.55 

30000 23.9 4.11. 11.4 4.58 4.58 

40000 23.9 4.l.2 l.l.S 4.6 4.6 

50000 23.92 4.12 l.l.6 4.6 4.6 

60000 23.92 4.08 l.l.7 4.56 4.56 

70000 23.92 4.08 0007£7 l.18 4.57 4.57 

80000 23.9 4.04 119 4.53 4.53 

~ 
90000 23.93 4.04 120 4.54 4.54 ·, 

100000 23.99 4.01 l.2l. 4.51 4. SJ. 

1.10000 23.99 4 122 4.51. 4. SJ.. 

120000 24.1.2 3.98 123 4.49 4.49 

130000 24.24 3.95 1.24 4.46 4.46 

1.40000 24.3 3.93 1.25· 4.45 4.45 

~ 
l.SOOOO 24.37 3.96 1.26 4.48 4.48 

160000 24.45 3.84 1.27 4.37 4.37 

l.70000 24.43 3.9 128 4.43 4.43 
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. 
180000 24.32 j .48 l.29 .OJ. 5.01 
190000 24.21 4.84 130 5.38 5.38 
200000 24.08 4.96 131 5.5 5.5 
210000 43.9 4.97 132 5.52 5.52 
220000 23.79 4.89 133 5.44 5.44 
230000 23.79 4.62 l.34 5.18 5.18 

0 23.79 4.42 70595 135 4.98 4.98 4.27 A 

10000 23.82 4.22 136 4.78 4.78 
20000 23.77 3.95 137 4.52 4.52 
30000 23.77 3.66 138 4.23 4.23 
40000 23.73 3.57 139 4.15 4.15 
50000 23.66 3.47 140 4.05 4.05 
60000 23.59 3.46 141 4.04 4.04 

7oo·oo 23.55 3.46 142 4.05 4.05 
80000 23.55 3.51 143 4.1 4.1 

~ 
90000 23.57 3.44 144 4.04 4.04 

100000 23.63 3.47 4.07 145 4.07 4.07 

Total Mean Daily DO 7/5/95 = (j?u 
A 

OOO?SS 
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PMK 048.80, Pamunkey R. at Carters Landing, 7/S - 7/l.2/95 (i?i, .' '1«;.'\fL 
Sonde Date/ Corr.DO Corr.DO Mean 

Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 
100000 23. 67· 4.07 70595 0 4.07 4.07 4.16 . 

~ 
110000 23.74 4.1 4.07 1 4.l.1 4.11 Partial 
120.000 23.8 4.09 2 4.l.l. 4.11 Day 
130000 2·3. 89 3.9 3 3.92 3.92 

140000 24.07 3.95 4 3.98 3.98 

150000 24.2 4.06 5 4.1 4.1 

160000 24.29 4.03 6 4.08 4.08 
170000 24.38 3.83 7 3.89 - 3.89 

180000 24.46 3.84 8 3.9 3.9 

190000 24.49 3.87 9 3.94 3.94 

200000 24.49 4.29 10 4.37 4.37 

210000 24.49 4.41 11 4.5 4.5 

220000 24.49 4.5 12 4.59 4.59 

230000 24.49 4.59 13 4.69 4.69 

0 24.49 4.65 70695 14 4.76 4.76 4.85 

10000 24.49 4.6 15 4.72 4.72 

20000 24.47 4.57 16 4.7 4.7 

30000 24.4 4.75 17 4.88 4.88 

40000 24.36 7.55 1.8 7.69 .!/ .·~ lf.~Y 
50000 24.31 4.74 19 4.89 4.89 

60000 24.31 4.57 20 4.73 4.73 

70000 24.29 4.29 21 4.46 4.46 

80000 24.29 4.28 22 4.45 4.45 

90000 24.55 4.48 23 4.66 4.66 

100000 24.84 4.85 24 5.04 5.04 

110000 24.71 4.97 25 5.17 5.17 
~ 120000 24.73 4.77 26 4.98 4.98 

130000 24.92 4.93 27 S.l.4 5.14 

140000 25.14 4.67 28 4.89 4.89 

150000 25.29 4.5 29 4.73 4.73 

160000 25.44 4.48 30 4.72 4.72 
I 170000 25.49 4.59 31 4.84 4.84 
I 
I~ 180000 25.4 4.58 32 4.83 4.83 

190000 25.38 3.96 33 4.22 4.22 

200000 25.34 4.41 34 4.68 4.68 

210000 25.34 4.24 35 4.52 4.5:2 

220000 25.36 4.07 36 4.35 4.35 

230000 25.33 3.97 37 4.26 4.26 

~ 0 25.31 4.32 70795 38 4.62 4. 62 4.51 

10000 25.21 4.46 39 4.77 4.77 

20000 25.05 4.59 40 4.91 4.9J. 

30000 24.95 4.6 41 4.92 4. 92 

40000 24.86 4.38 42 4.71 4.7J. 

50000 24.81 4.33 43 4.67 4.67 

60000 24.79 4.4 44 4.75 4.75 0007S9 
70000 24.75 4 45 4.36 4.36 

80000 24.75 4.09 46 4.45 4.45 

90000 24.77 3.69 47 4.06 4.06 

100000 24.88 3.93 48 4.3l. 4. 3 J. 

llOOOO 24.82 3.42 .49 3.8l. 3. Sl. 

120000 25.36 4.1.9 50 4.59 4.59 
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130000 
140000 

150000 
160000 
170000 
180000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

100000 
1.10000 
120000 
1.30000 
1.40000 
150000 
l.60000 
170000 
1.80000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

lOOOOO 
110000 
120000 
130000 
140000 

25.2 
25.38 

25.62 
25.89 

26 
26 

26.04 
26.07 
25.98 
25.92 
25.91 
25.91 
25.83 
25.59 
25.57 
25.46 
25.31 
25.18 
24.99 
25.01 
2S.l.2 
25.42 
26.06 
26.24 
26.04 
26.02 
26.04 
26.l.3 
26.23 
26.19 
26.04 
25.94 
25.85 
25.83 
25.76. 
25.72 
25.61 
25.47 
25.01 

25.2 
25.2 
25.1 

25.03 
25.03 
25.l.6 

25.4 
25.83 
26.15 
26.24 
26.15 

,J 

.a .65 
4.61 

4.54 
4.36 
4.43 
4.34 
3.64 
3 .·62 
2.96 
3.82 
3.48 
3.83 
3.81 
3.98 
4.57 
4.72 
4.59 
4.42 
4.56 
4.35 
4.22 
4.52 
4.48 
5.03 
5.02 
5.13 
5.01 
S.7l. 
5.04 
4.79 
4.91 
4.4 

3.63 
3.91 
3.79 
4.33 
4.28 
4.31 
4.56 
4.83 
4.88 
4.92 
4.84 
4.8 

5.02 
4.54 
4.7 

4.77 
4.92 
5.19 

70895 

70995 

()00760 
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51 
52 

53 
54 
55 
56 
57 
sa 
59 
60 
61 
62 
63 
64 
65 
66 

.67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

·.OS 
5.02 

4.96 
4.79 
4.87 
4.78 
4.09 -
4.08 
3.43 
4.29 
3.96 
4.32 
4.31 
4.49 
5.08 
5.24 
5.12 
4.96 
5.11 
4.9 

4.78 
5.09 
5.06 
5.62 
5.61 
5.73 
5.62 
6.33 
5.67 
5.42 
5.55 
5.05 
4.29 
4.57 
4.46 
5.01 
4.97 
5.01 
5.26 
5.54 
5.6 

5.65 
5.58 
5.54 
5.77 
5.3 

5.47 
5.55 
5.7 

5.98 

5.05 
5.02 

4.96 
4.79 
4.87 
4.78 
4.09 
4.08 
3.43 
4.29 
3.96 
4. 32 
4.31 
4.49 
5.08 
5.24 
5.12 
4.96 
S.ll 
4.9 

4.78 
5.09 
5.06 
5.62 
5.61 
5.73 
5.62 
6.33 
5.67 
5.42 
5.55 
5.05 
4.29 
4.57 
4.46 
5.01 
4.97 
5.01 
5.26 
5.54 
5.6 

5.65 
5.58 
5.54 
5.77 
5.3 

5.47 
5.55 
5.7 

5.98 

.f[;t. 

IJI:t\ 

5.1 

,.., 

~I 

5.54 

-. 

A 



~ 

150000 26.06 ~.84 1.01 .64 5.64 
160000 26.17 5.~8 ~02 5.9"9 5.99 
170000 26.17 5.08 103 5.9 5.9 
180000 26.24 5.06 104 5.88 5.88 
190000 26.15 4.93 1.05 5.76 5.76 
200000 25.98 5.~2 106 5.96 5 .96" 

210000 25.85 4.71 107 5.56 5.56 
220000 25.76 4.38 lOS 5.23 5.23 

""" 

230000 25.72 4.28 109 5.14 5.14 
0 25.68 4.75 71095 1.10 5.62 5.62 5.87 

10000 25.61 4.55 1.1]. 5.43 5.43 

20000 25.49 4.68 l.l2 .5.57 5.57 
IF!\ 30000 25.4 4.75 113 5.64 5.64 

40000 24.9 5.08 l.l4 5.98 5.98 

50000 24.99 5.17 115 6.08 6.08 

60000 24.97 5.27 116 6.19 6.19 

70000 24.75 5.2 117 6.13 6.13 

80000 24.7 5.04 llB 5.97 5.97 
~ 90000 24.62 5.08 119 6.02 6.02 

100000 24.81 4.9 120 5.85 5. as 
110000 25.46 4.79 121 5.75 5.75 

120000 25.4 5.05 122 6.02 6. 02 

130000 25.25 4.66 123 5.63 5.63 

140000 25.33 4.74 124 5.72 5.72 

150000 25.57 4.71 125 5.7 5.7 

160000 26.24 5.01 126 6.01 6.01 

170000 25.98 5.01 127 6.02 6.02 
18000"0 26.06 5.09 128 6.1 6.1 

190000 26.07 4.98 129 6 6 

200000 26.06 5.06 130 6.09 6.09 

210000 25.91 4.8 131 5.84 5.84 

220000 25.96 4.82 132 5.86 5.86 

230000 25.94 4.61 133 5.66 5.66 

0 25.98 4.51 71195 134 5.57 5.57 5.5 

10000 26 4.67 135 5.74 5.74 
20000 25.98 4.3 136 5.38 5.38 

30000 25.98 4.38 137 5.46 5.46 

40000 25.92 4.46 138 5.55 5.55 

50000 25.55 4.37 l.39 5.47 5.47 

60000 25.62 4.57 140 5.68 5. 68 

70000 25.55 4.8 141 5.92 5.92 

80000 25.4 4.74 142 5.86 5.86 

90000 25.29 4.6 000761 143 5.73 5.73 

100000 25.21 4.58 1.44 5.72 5.72 

110000 25.66 4.48 145 5.63 5.63 

120000 26.04 3.91 146 5.07 5.07 

130000 26.19 4.07 1.47 5.23 5.23 

140000 26.38 4.23 148 5.4 5.4 
150000 26.23 3.3 ·149 4.48 4.48 

160000 26.23 3.47 lSO 4.66 4.66 
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170000 27 .. ·.23 lSl .43 5.43 
180000 :a6. 26 4.24 152 5.44 5.44 
190000 .26. 24 4.44 153 5.65 5.65 
200000 26.49 4.61 154 5.83 5.83 
210000 26.26 4.56 155 5.79 5.79 
220000 25.87 4.4 156 5.63 5.63 
230000 25.94 4.4 157 5.64 5.64 

,41!\ 

0 25.98 4.28 71295 158 5.53 5.53 5.45 
10000 26 3.94 159 5.2 5.2 
20000 26.15 4.29 160 5.56 5.56 
30000 26.11 4 161 5.27 5.27 
40000 26.09 3,69 162 4.97 4.97 
50000 25.98 4.11 163 5.4 5.4 A 
60000 25.51 4.34 164 5.64 5.64 

7000(· 25.81 4".26 165 5.57 5.57 
80000 25.59 4.4 166 5.71 5.71 ,«\ 

90000 25.36 4.33 167 5.6'5 5.65 
100000 25.23 4.11 5.44 168 5.44 5.44 

Total Mean Daily DO for 71295 = ).\.{ 3 

000762 
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~ 

~ 

. PMK048.80, Pamunkey R. at Carters Landing, 7/12/95 - 7/19/95 
Sonde Date/ Corr.DO Cor.r.DO Mean 

Time Temp DO, mg/l QAQC DO Number Formula Value Daily DO 

100000 25.09 5.44 71295 0 5.44 5.44 5.41 

~ 
110000 25.41 5.61 5.44 31 5.44 5.44 Partial 

120000 25.67 5.72 30 5.56 5.56 Day 

130000 25.93 5.52 29 5.36 5.36 
140000 25.91 5.44 28 5.29 5.29 
150000 26.48 5.45 27 5.3 5.3 

160000 26.49 5.39 26 5.25 5.25 

~ 
170000 26.36 5.4 25 5.26 5.26 
180000 26.97 5.53 24 5.4 - 5.4 
190000 26.31 5.41 23 5.28 5.28 

200000 26.25 5.59 22 5.47 5.47 

210000 26.32 5.71 2l. 5.6 5.6 
220000 26.19 5.63 20 5.52 5.52 

230000 26.04 5.7 l.9 5.6 5.6 
~ 0 26.04 5.55 71395 l.S 5.45 5.45 5.2 

10000 26.04 5.1 17 5.01 S.OJ. 

20000 26.06 5.33 1.6 5.24 5.24 
30000 26.1 5.19 15 5.11 5.J.l. 

26.06 5.25 
. 

14 5.17 S.l.7 40000 
50000 25.99 4.39 13 4.32 4 .32" 

t'l!\ 60000 25.97 5.03 12 4.96 4.96 

70000 25.7 5.1 1.1 5.04 5.04 

80000 25.84 5.36 10 5.31 5 .31. 

90000 25.84 5.5 9 5.45 5.45 

100000 25.78 5.28 a 5.24 5.24 

110000 25.84 5.18 7 5.14 S.J.4 
~ 120000 26.04 5.24 6 5.21 5.21 

130000 26.49 5.48 5 5.45 5.45 
140000 26.74 5.16 4 5.14 S.J.4 

150000 26.78 5. 23 Sonde DO. 3 5.21 5.21 

160000 27.03 5.35 Assumed 2 5.34 5.34 

170000 27.2 5.34 correct 1 5.33 5.33 

~ 180000 27.27 5.05 Here! 0 5.05 5.05 

190000 27.31 5.4 (by Grad. 1 5.41 5.41 

200000 26.78 5.13 Corr.) 2 5.14 S.J.4 

210000 26.74 5.33 3 5.35 5.35 

220000 26.72 5.41 4 5.43 5.43 
230000 26.61. 5.31 5 5.34 5.34 

~ 0 26.53 5.26 71.495 6 5.29 5.29 5.22 

10000 26.51 5.26 7 5.3 5.3 

20000 2.6.53 4.96 8 5 5 

30000 26.49 5.07 9 5.12 S.J.2 

40000 26.49 5.05 l.O S.l1 5.11. 

50000 26.44 4.92 Q00763 11 4.98 4 • .98 

~ 60000 26.44 4.86 J.2 4.93 4.93 

70000 26.36 4.85 l.3 4.92 4.92 

80000 26.32 S.l1 l.4 5.19 S.l.9 

90000 26.36 5.17 l.S 5.25 5.25 

100000 26.34 5.18 16 5.27 5.27 

110000 26.36 5.23 17 5.32 5.32 

<'!~\ 120000 26.49 5.25 J.S 5.35 5.35 

130000 26.85 5.54 19 5.64 5.64 
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~40000 26.95 20 .~9 5.~9 

150000 :27.29 5.17 21 5.29 5.29 
. 160000 :27.33 5.34 22 5.46 5.46 ~ 

170000 27.5 5.17 23 5.3 5.3 
180000 27.68 5.22 24 5.35 5.35 
190000 27.5 4.87 25 5.01 5.01 
200000 27.54 5.13 26 5.27 - 5.27 
210000 27.39 5.12 27 5.27 5.27 
2200.00 27.26 5.1.2 28 5.27 5.27 A 

230000 27.24 . 5.14 29 5.3 5.3 
0 27.2 5.~5 71595 30 5.32 5.32 5.16 

10000 27.03 5.22 31 5.39 5.39 
20000 27.03 4.98 32 5.16 5.16 
3000•) 27.03 5.11 33 5.29 5.29 
400C·!1 27.08 4.93 34 5.12 5.12 
50000 27.04 4.82 35 5.01 5.01 

~ 

60000 27.03 4.84 36 5.04 5.04 
70000 27.03 4.84 37 5.04 5.04 
80000 26.99 4. 7'9 38 5- 5 
9ooou 27.03 5.02 39 5.24 5.24 

100000 27.08 5.07 40 5.29 5.29 
110000 27.12 5.03 41 5.26 5.26 
120000 27.31. 5.02 42 5.25 5.25 
130000 27.97 5.08 43 5.32 5.32 
140000 28.38 5 44 5.24 5.24 
150000 28.63 4.92 45 5.17 5.l7 
160000 28.2 4.83 46 5.08 5.08 
170000 28.34 4.7 47 4.96 4.96 
180000 28.4 4.92 48 5.18 5.1.8 
190000 28.42 4.63 49 4.9 4.9 
200000 28.38 4.7 50 4.98 4.9$ 
210000 28.36 4. 83 51 5.11 S.l.l 
220000 28.32 4.9 52 5.19 5.19 
230000 28 .. 24 4.92 53 5.21 5.21 1'='\i 

0 28.26 4.89 71695 54 5.19 5.19 5.22 
10000 28.24 4.95 55 5.25 5.25 
20000 28.12 4.89 56 5.2 5.2 
30000 28.06 4.58 57 4.89 4.89 
40000 28.12 4.86 sa S.l.S 5.18 
50000 28.14 4.59 59 4.92 4.92 
60000 28.08 4.68 60 S.Ol S.Ol. 

70000 28.05 4.65 61 4.99 4.99 
80000 28.06 4.63 62 4.97 4.97 .000764 
90000 28.08 4.73 63 5.08 5.08 

~00000 28.1 4.75 64 5.~ 5.1 
110000 28.22 4.89 65 5.25 5.25 A 

~20000 28.38 4.99 66' 5.35 5.35 
130000 28.75 5.07 67 5.44 5.44 
140000 28.77 S.ll. 68 5.48 5.48 
150000 28.95 4.81 69 S.l9 S.l.9 
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160000 29 .. ·. 97 70 .36 5.36 
170000 28.98 5.12 71 S.Sl. 5.51 
180000 29.06 4.92 72 5.32 5.32 

~ 190000 29.08 4.9 73 5.3 5.3 
200000 29.08 4.83 74. 5.24 5.24 
210000 28.97 4.79 75 5.2 5.2 
220000 28.97 4.97 76 5.39 5.39 

~ 

230000 28.83 5.01 77 5.43 5.43 
0 28.67 4.99 71795 78 5.42 5.42 5.31 

10000 28·.53 4.87 79 5.31 5.31 
20000 28.4 4.82 80 ·s.26 5.26 
30000 28.3 4.67 81 5.1.2 5.12 
40000 28.32 4.62 82 5.07 5.07 
5ooo·o 28.32 4.7 83 5.1.6 5.16 
60000 28.28 4.57 84 5.03 5.03 
70000 28.26 4.44 85 4.91. 4.91 
80000 28.26 4.39 86 4.86 4.86 

90000 28.36 4.56 87 5.04 5.04 

100000 28.49 4.88 88 5.37 5.37 

110000 28.44 4.77 89 5.26 5.26 
120000 28.57 4.84 90 5.34 5.34 

130000 28.71 4.9 91 5.4 5.4 

140000 28.97 5.08 92 5.59 5.59 

150000 29.34 5.29 93 5.8 5.8 

160000 29.4 5.3 94 5.82 5.82 

170000 29.44 5.19 95 5.71 5.71 

180000 29.38 5.17 96 5.7 5.7 

190000 29.42 4.98 97 5.51 5.51 

200000 29.42 4.93 98 5.47 5.47 

210000 29.42 4.68 99 5.23 5.23 
f~ 220000 29.36 4.22 100 4.77 4.77 

230000 29.24 4.84 101 5.4 5.4 

0 29.26 4.9 71895 102 5.46 5.46 5.31 

10000 29.16 4.92 103 5.49 5.49 

20000 29.04 4.81 104 5.38 5.38 

30000 28.97 4.63 lOS 5.21 5.21 

40000 28.81 4.54 106 5.12 5.12 

50000 28.83 4.52 ].07 5.11 5.11 

60000 28.85 4.41 ].08 5.01 5.01 

70000 28.79 4.41 109 5.01 5.01 

80000 28.75 4.2 000765 110 4.81 4.81 

90000 28.77 4.38 J.l1 4.99 4.99 
~ 100000 28.95 4.12 J.l2 4.74 4.74 

110000 29.04 4.76 J.l.J 5.38 5.38 

120000 29.08 4.71 114 5.34 5.34 

130000 29.26 4.75 11S 5.38 5.38 

140000 29.46 4.8 116 5.44 5.44 

150000 29.7 5.01 117 5.66 5.66 
~ 160000 29.64 5.09 118 5.74 5. 74 

170000 29.74 4.8 119 5.46 5.46 
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l.SOOOO 29.78 4.6 120 , . 26 5.26 
... 

I 

190000 29.84 4.96 121 5.63 5.63 
200000 29.9 4.99 122 5.66 5.66 
210000" 29.84 4.56 l23 5.24 5.24 
22000C. 29.78 4.74 124 5.42 5.42 
23000() 29.76 4.75 125 5.44 5.44 

() 29.64 4.86 71.995 126 5.55 5.55 S.lS f'8l\ 

1000() 29.64 4.76 127 5.46 5.46 
2000rJ 29.42 4.68 128 5.39 5.39 Partial 
30000 29.22 4.5 129 5.21 5.21 Day 
40000 29.02 4.42 130 5.!.4 5.14 
50000 28.91 4.34 131 5.06 5.06 
60000 28.91 4.29 132 5.02 5.02 ~I 

AI 

7oc~or. 28.93 4.26 133 4.99 4.99 
8000:. 28.87 3.98 134 4. 72 4.72 ~ 

90000' 28.91 4.3J. 135 5.05 5.05 I 

lOOtlOO 29.12 4.3 5.05 136 5.05 5.05 

7/19/95 Total Mean Daily DO = cr:-o... I \..... ~-

A 

AI 

.. 
I 

000766 
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7/11/9 
~ 

PMK048.SO, Pamunkey R. at Carters Landing, 7/19 - 7/26/95. 
Sonde Date/ Corr.DO Corr.DO Mean 

Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 
100000 28.95 5.47 71995 93 5.05 5.05 4.91 

~ 1~0000 29.29 4.79 5.05 92 4.37 4.37 
120000 29.4 5.1 91 4.69 4.69 
130000 29.52 5.18 90 4.77 4.77 
140000 29.68 5.25 89 4.85 4.85 
150000 29.91 5.43 88 5.03 5.03 
160000 29.95 5.42 87 5.03 5.03 
170000 30.01 5.53 86 5.14 - 5.14 
180000 29.99 5.31 85 4.93 4.93 
190000 29.91 5.45 84 5.07 5.07 
200000 29.97 5.53 83 5.15 5.15 
210000 29.95 5.48 82 S.l.l 5.11 
220000 29.84 5.24 81 4.87 4.87 

~ 230000 29.78 5.06 so 4.7 4.7 
0 29.72 5.36 72095 79 5 5 4.77 

10000 29.64 5.31 78 4.96 4~96 
20000 29.56 5.26 77 4.91 4. 91 
30000 29.23 5.12 76 4.78 4.78 
40000 28.83 4.88 75 4.54 4.54 

~ 50000 28.52 4.79 74 4.45 4.45 
60000 28.63 4.52 73 4.1.9 4.19 
70000 28.61 4.47 72 4.14 4.14 
80000 28.57 4.67 71 4.35 4.35 
90000 28.61 4.52 70 4.2 4.2 

~~ 100000 28.87 4.85 69 4.54 ;4.54 

110000 29.39 5:-19 68 4.88 4. sa 
120000 29.21 5.04 67 4.74 4.74 
130000 29.25 5.16 66 4.86 4.86 
140000 29.35 5.24 65 4.95 4.95 

I~ 
150000 29.46 5.33 64 5.04 5. 04 
160000 29.6 5.43 63 5.14 5.14 
170000 29.72 5.34 62 5.06 5.06 

180000 29.72 5.24 61 4.96 4.96 
190000 29.72 5.21 60 4. 94 4.94 
200000 29.7 5.4 59 5.13 5.13 
210000 29.66 5 58 4.74 4.74 
220000 29.68 5.32 57 5.06 s. 06 
230000 29.66 5.17 56 4.92 4. 92 

0 29.62 5.16 72195 55 4.91 4. 9J.. 4.77 

10000 29.62 5.24 54 5 5 

20000 29.52 5.26 53 5.02 5.02 
30000 29.42 5.2 52 4.96 4.96 

40000 29.19 4.96 51 4.73 4.73 

50000 28.95 4.78 50 4.55 4.55 

60000 28.77 4.66 49 4.44 4.44 
70000 28.77 4.2 48 3.98 3.98 000?67 
80000 28.79 4.49 47 4.28 4.28 
90000 28.85 4.39 46 4.18 4.1:8 

100000 28.93 4.64 45 4.44 4.44 

110000 29.15 4.86 ·44 4.66 4.66 
fl'='l\ 120000 29.62 4.87 43 4.68 4.6 8 
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13.0000 
140000 

150000 
160000 
170000 
180000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
3000i~ 

4000u 
50000 
60000 
70000 
8oooc 
90000 

100000 
110000 
120000 
130000 
140000 
150000 
160000 
170000 
180000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

l.OOOOO 
l.lOOOO 
120000 
1.30000 
140000 

30.43 
29.54 

.29. 66 
29". 84 
29.76 
29.68 
29.56 
29.62 
29.56 
29.54 
29.48 
29.58 
29.6 

29.54 
29.4 

29.27 
29.11 
28.93 
28.75 
28.69 
28.75 
28.77 
28.95 
29.09 
29.23 
29.31 
29.31 
29.46 
29.58 
29.42. 
29.35 
29.31 
29.21 
29.33 
29.4 

29.46 
29.46 
29.4 

29.35 
29.31 
29.09 
28 .·77 
28.48 

28.4 
28.4 

28.53 
28.83 
29.31 
29.68 

29.7 

5.l.S 
5.32 
5.33 
5.26 
5.15 
4.99 
5.13 
4.87 
4.67 
4.89 72295 
4.7 

s 
4.92 
4.9· 

4.82 
4.7l. 
4.63 
4.5 

4.22 
4.38 
4.69 
4.58 
4.51 
4.81 
4.88 
4.9 

5.07 
4.89 
5.05 
4.61 
4.62 
4.58 
4.6 

4.69 72395 
4.59 
4.43 
4.74 Grad.Corr 
4.72 Assumed 
4.68 Correct 
4.65 Here! 
4.64 
4.61 
4.66 
4.62 
4.68 
4.86 
5.09 
4.68 

-ago-

42 
41 

40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
l.S 
14 
13 
12 
ll 
l.O 

9 
a 
7 
6 
5 
4 
3 
2 
l 
2 
3 
4 
5 
6 
7 
a 
9 

• 

• 3l. 
4.88 

4.97 
5.14 
5.16 
5.09 
4.99 
4.83 
4.98 
4.72 
4.53 
4.75 
4.56 
4.87 
4.79 
4.78 
4.7 
4.6 

4.52 
4.4 

4.12 
4.28 

4.6 
4.49 
4.43 
4.73 
4.81 
4.83 
5.01 
4.83 

5 
4.56 
4.57 
'4 .54 
4.56 
4.66 
4.56 
4.41 
4.72 
4.71 
4.67 
4.65 
4.65 
4.62 
4.68 
4.64 
4.71 
4.89 
5.13 
4.72 

-

5.31 
4.88 

4.97 
5.l.4 
5.16 
5.09 
4.99 
4.83 
4.98 
4.72 
4.53 
4.75 
4.56 
4.87 
4~79 
4.78 
4.7 
4.6 

4.52 
4.4 

4.12 
4.28 
4.6 

4.49 
4.43 
4.73 
4.81 
4.83 
S.Ol. 
4.83 

5 
4.56 
4.57 
4.54 
4.56 
4.66 
4.56 
4.4l. 
4.72 
4.71 
4.67 
4.65 
4.65 
4.62 
4.68 
4.64 
4.71 
4.89 
S.l.3 
4.72 

filii\ 

4.64 

(=8. 

~1 

~J 
4.91 

00076S 
(A 

~ 

' 



150000 30.88 .47 10 .52 5.52 
J.60000 29.74 5.17 11 :;.22 5.22 

~ 170000 29.68 5.19 12 5.24 5.24 
180000 29.74 5.26 13 5.32 5.32 

190000 29.7 5.22 14 5.28 5.28 

200000 29.52 5.22 15 5.29 5.29 

210000 29.48 5.02 16 5.09 5.09 

220000 29.46 5.19 .1. 7 5.27 5.27 

230000 29.54 5.14 l.S 5.22 5.22 

0 29.54 4.93 72495 l.9 5.02 5.02 5.1 

10000 29.6 4.94 20 5.03 5.03 

20000 29.64 4.72 21 4.82 4.82 

30000 29.6 4.84 22 4.94 4.94 

40000 29.42 4.91 23 S.Ol. 5.01 

50000 29.31 4.98 24 5.09 5.09 

60000 29.11 4.96 25 5. 07 5.07 

P) 70000 28.79 4.77 26 4.89 4.89 

80000 28.61 4.68 27 4.8 4.8 

90000 28.73 4.73 28 4.86 4.86 

100000 28.87 4.8 29 4.93 4.93 

110000 29.52 5.01 30 5.15 5.15 

120000 29.7 5.08 31 5.22 5.22 

f":'\ 
130000 29.93 5.14 32 5.28 5.28 

140000 29.93 4.78 33 4.93 4.93 

150000 29.76 5 34 5.l5 5.15 

160000 29.87 5.24 35 5.4 5.4 

170000 29.68 5.11 36 5.27 5.27 

I 180000 29.68 5.17 37 5.34 5.34 

I~ 190000 29.54 5.27 38 5.44 5.44 

200000 29.31 5.21 39 5.39 5.39 

210000 29.19 4.82 40 5 5 

220000 29.19 4.97 41 5.16 5.16 

230000 29.23 4.92 42 5.11 5.11 

0 29.23 5.03 72595 43 5.22 5.22 5. 

10000 29.35 5.03 44 5.23 5.23 
~ 20000 29.33 4. 87 45 5.07 5.07 

30000 29.31 4.6 46 4.Sl. 4. Sl. 

40000 29.29 4. 87 47 5.08 5.08 

50000 29.15 4.94 48 5.16 5.16 

60000 28.95 4.94 49 5.16 5.16 

70000 28.65 4.91 50 5.14 5.14 

~ 80000 28.52 4.89 Sl. 5.12 5.12 

90000 28.5 4.98 52 5.22 5.22 

100000 28.61 4.9 53 5.14 5.14 0( 
110000 28.91 4.82 54 5.06 5.06 

120000 29.23 5.06 55 5.3l. 5. 3J. 

130000 29.33 5.16 56 
~ 

5.41 5. 4l. 

~ 140000 29.5 4.92 57 5.18 S.l.S 

150000 29.89 4.78 .sa· 5.04 5.04 

160000 29.54 5.1 59 5.37 5.37 
-891-
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170000 29.68 ; .17 60 :.44 5.44 ('A:\ 

180000 2.9. 74 5.22 61 5.5 5.5 
190000 29.78 5.18 62 5.46 5.46 
200000 29.7 5.06 6'3 5.35 5.35 
210000 29.5 5.03 64 5.32 5.32 
220000 :29.27 4. 93· 65 5.22 5.22 
230000 29.35 4.55 66 4.85 4.85 ~ 

0 29.5 4.75 72695 67 5.05 5.05 S.l 
10000 29.5 4.85 68 5.16 5.16 
20000 29.54 4.64 69 4.95 4.95 
30000 29.52 4.52 70 4.84 4.84 
40000 29.5 4.83 71 5.15 5.15 
50000 29.39 4.87 72 5.2 5.2 ~ 

60000 29.25 4.86 73 5.19 5.19 

A 

70000 28.97 4.77 74 5.11 5.11 fC/l 

80000 28.73 4.73 75 5.07 5.07 
90000 28 .. 73 4.76 76 5.1 5.1 

100000 28.73 4.85 77 5.2 5.2 
110000 29.01 4.88 5.23 78 5.23 5.23 

Total Mean Daily DO, 7/26/95 = s--~ L'J .ell 

P+. 

./ 

A 
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PMK04S.80, Pamunkey rer at Carters Landing, 7, 8/4/95 
Sonde Date/ Corr.DO Corr.DO Mean 

~ 

? /J;}, 7t, f/J/i L )-. u ~./ 
::L-~ ~~ 

~ 3/11}1~ 

Time Temp DO,mg/l QAQC DO . Number Formula Value Daily DO 
110000 29.3 5.25 72695 0 5.25 5.25 5.46 
120000 29.46 5.32 5.23 ]. 5.33 5.33 
130000 29.68 5.51 2 5.53 5.53 
140000 29.82 5.43 3 5.46 - 5.46 
150000 29.98 5.42 4 5.45 5.45 
160000 29.72 5.02 5 5.06 5.06 
170000 30.2 5.68 6 5.73 5. 73 

~ 
180000 29.74 5.36 7 5.42 5.42 
190000 29.62 5.38 a 5.45 5.45 
200000 29.56 5.46 9 5.54 5.54 
210000 29.44 5.44 l.O 5.53 5.53 
220000 29.3 5.6 11 5.69 5.69 
230000 29.32 5.38 ].2 5.48 5.48 

~ 
0 29.28 4.92 72795 13 5. 03 5.03 5.44 

10000 29.2 4.72 14 4.84 4.84 
20000 29.2 4.93 15 5.06 5.06 

' 30000 29.16 4.78 16 4.92 4.92 
40000 29.18 4.58 17 4.73 4.73 
50000 29.14 5.09 18 5.24 5.24 
60000 29 ·s .1s 19 5.31 5.31 

~ 70000 29.02 5.24 20 5.41 5.41 
80000 28.83 5.25 21 5.43 5.43 
90000 28.69 5.19 22 5.38 5.38 

100000 28.75 5.32 23 5.52 5.52 

l~ 
110000 28.98 5.62 24 . 5. 83 5.83 

120000 29.2 5.49 25 5.71 5.71 

130000 29.84 5.3 26 5.52 5.52 

140000 29.76 5.07 27 5.3 5.3 

150000 30.12 5.61 28 5.85 5.85 
160000 30.04 5.37 29 5.62 5.62 
170000 29.84 5.22 30 5.48 5.48 
180000 29.8 5.42 31 5.69 5.69 

~ 190000 29.7 5.42 32 5.7 5.7 
200000 29.8 5.51 33 5.79 5.79 
210000 29.68 5.47 34 5.76 5.76 

220000 29.6 5.5 35 5.8 5.8 

230000 29.44 5.42 36 5.73 5.73 

0 29.28 5.36 72895 37 5.68 5.68 5.75 

l.OOOO 29.36 5.32 38 5.65 5.65 

20000 29.38 5.21 39 5.55 5.55 

30000 '29 .34 5.09 40 5.43 5.43 

40000 29.3 4.99 41 5.34 5.34 
I 

50000 29.26 5.08 42 5.44 5.44 000771 
60000 29.16 5.29 43 5.66 5. 66 

~ 70000 29.14 5.3 44 5.68 5.68 
80000 28.93 5.33 45 5.72 5. 72 

' 
90000 28.65 5.24 46 5.64 5.64 
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100000 28.67 '. 33 47 .73 5.73 

1i0000 28.81 5.58 48 5.99 5.99 

120000 28.81 5.5 49 5.92 5.92 

130000 29.04 5.46 so 5.89 5.89 

1.40000 29.52 5.48 51 5.92 5.92 

150000 30.04 5.56 52 .6 .Ol 6.01 

160000 29.82 5.5 53 5.96 5.96 

170000 29.74 5.02 54 5.48 5.48 

180000 29.78 5.27 55 5.74 5.74 
1.90000 29.52 5.39 56 5.87 5.87 
200000 29.42 5.48 57 5.97 5.97 
21.0000 29.46 5.44 58 5.94 5.94 
220000 29.44 5.3 59 5.81 5.81. 
230000 29.36 5.39 60 5.91 5.91 

0 29.26 5.05 72995 61 5.58 5.58 5.06 A 

10000 29.1.6 4.86 62 5.39 5.39 
20000 29.24 4.85 63 5.39 5.39 
30000 29.22 4.75 64 5.3 5.3 
40000 29.18 4.7 65 5.26 5.26 
50000 29.12 4.69 66 5.26 5.26 
60000 29.08 5.02 67 5.6 5.6 
70000 29.04 5.04 68 5.63 5.63 
80000 28.44 4.61 69 5.2 5.2 
90000 27.76 4.09 70 4.69 4.69 

100000 27.56 3.96 71. 4.57 4.57 
110000 27.54 4.27 72 4.89 4.89 
120000 28.1 4.8 73 5.43 5.43 
130000 28.57 4.9 74 5.54 5.54 

,...:;:... 

140000 28.4 4.13 75 4.78 4.78 
1.50000 28.75 4.36 76 5.01 5.01. 
160000 29.16 3.87 77 4.53 4.53 
170000 29.14 3.88 78 4.55 4.55 

~I l8000C• 28.73 3.74 79 4.42 4.42 
19000CJ 29.22 4.21 so 4.9 4.9 
20000() 28.67 4.23 Sl. 4.93 4.93 
210000 28.69 4.33 82 5.04 s·.o4 
22000() 28.73 4.07 83 4.78 4.78 
23000() 28.67 4.1 84 4.82 4.82 

0 28.53 4.29 73095 85 5.02 5.02 4.88 
100QtJ 28.4 4.23 86 4.97 4.97 A 

20000 28.42 3.94 87 4.69 4.69 
30000 28.45 3.54 sa 4.3 4.3 
40000 28.47 3.99 89 4.76 4. 76-
50000 28.45 3.73 90 4.5 4.5 
60000 28.44 3.36 91 4.l.4 4.l.4 000?7; 
70000 28.42 3.92 92 4.71 4.71. 
80000 28.36 3.98 93 4.78 4.78 
90000 28.22 4.02 94 4.83 4.83 

l.OOOOO 28.06 3.87 95 4.69 4.69 
ll.OOOO 28.28 4.l.2. 96 4.95 4.95 
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120000 28.65 ;.41 97 ·.25 5.25 
130000 31.22 4.03 98 4.87 4.87 
140000 29.64 4.68 99 5.53 5.53 
150000 29.34 4.34 100 5.2 5.2 
160000 29.44 4.02 101 4.89 4.89 
170000 29.36 3.96 102 4.84 4.84 
180000 29.28 3.79 103 4.68 4.68 
190000 29.24 4 104 4.9 4.9 
200000 29.22 4.02 105 4.92 4.92 
210000 29.14 4.22 106 5.13 5.13 

1'!&1 220000 29.14 4.34 107 5.26 5.26 
230000 29.2 4.3 lOS 5.23 5.23 

0 29.18 4.69 73195 109 5.63 5.63 4.92 
10000 29.16 4.52 110 5.47 5.47 

~ 

20000 29.08 4.09 ll.1 5.05 5.05 
30000 29.1 3.44 112 4.4 4.4 
40000 29 3.69 113 4.66 4.66 
50000 28.93 3.62 114 4.6 4.6 

~ 60000 28.83 3.66 115 4.65 4.65 
70000 28.79 3.47 116 4.47 4.47 
80000 28.75 4.04 117 5.05 5.05 
90000 28.87 4.13 118 S.l.S 5.15 

100000 28.89 4.23 119 5.25 5.25 
110000 28.89 4.26 120 5.29 5.29 

~ 1.20000 29.06 4.55 121 5.59 5.59 
130000 29.5 4.73 122 5.78 5.78 
140000 29.56 4.36 . 123 5.42 5.42 
150000 30-.14 3.77 124 4.84 4.84 
160000 29.9 2.82 125 3.9 3.9 
170000 29.9 3.67 1.26 4.75 4.75 

lf'!\ 180000 29.94 2.9 127 3.99 3.99 
190000 29.9 3.5 128 4.6 4.6 
200000 29.9 3.17 129 4.28 4.28 
210000 29.76 3.93 130 5.05 S. OS 

220000 29.62 3.94 131 5.07 5.07 
230000 29.46 4.02 132 5.16 5.16 

0 29.3 8 4.01 80195 133 5.16 5.16 5.17 

10000 29.24 4.05 134 5.2 5.2 
20000 29 .l. 6 4.29 135 5.45 5.45 
30000 29.06 3.83 136 5 5 

40000 29o.l.2 3.01 1.37 4.1.9 4.l9 
50000 29 3.86 138 s.os 5 .OS 

60000 28.98 3.59 139 4.79 4.79 
~ 70000 28.93 3.08 1.40 4.29 4.29 

80000 28.93 3. J.2 1.41. 4.33 4.33 000'773· 
90000 28.89 3.8l 1.42 5.03 5.03 

100000 28.97 4.02 143 5.25 5.25 
1l.OOOO 28.98 4.l.7 144 5.41 5 .4l. 
1.20000 29.06 4.55 1.45 5.8 5.8 

At\ l30000 29.34 4.93 J.46 6.1.9 6 .l9 
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140000 29.48 :.98 147 :. 25 6.25 

-150000 29.56 4.24 148 S.Sl 5.51 

160000 29.9 3.89 149 5.17 5.17 

170000 29.84 4.04 150 5.33 5.33 

180000 29.86 4.04 l.Sl 5.34 5.34 

190000 29.9 3.95 152 5.26 5.26 

200000 29.9 2.43 153 3.75 3.75 A 

210000 29.9 3.71 154 5.04 5.04 

220000 29.76 4.31 155 5.64 5.64 

230000 29.72 4.33 156 5.67 5.67 

0 29.52 4.34 80295 157 5.69 5.69 5.15 

10000 29.32 4.2 158 5.56 5.56 

20000 29.16 4.05 159 5.42 5.42 A 

30000 29.14 4 160 5.38 5.38 

40000 29.04 3.76 161 5.15 S.J.S 

50000 29.12 3.51 162 4.9 4.9 
60000 29.02 2.69 163 4.09- 4.09 
70000 29.02 3.91 164 5.32 5.32 

80000 29.04 3.66 165 5.08 5.08 A 

90000 29.08 3.68 166 5.11 5.11 

100000 29.12 3.99 167 5.43 5.43 

110000 29.22 4.15 168 . 5. 6 5.6 
120000 29.38 4 .12. 169 5.58 5.58 

130000 29.44 4.34 170 5.8 5.8 
140000 29.72 4.35 171 5.82 5.82 

150000 29.86 3.53 172 5.01 S.Ol. 

160000 30.l. 3.96 173 5.45 5.45 P\1 

170000 30.06 3.62 174 5.12 5.12 

18000C 30 3.75 175 5.26 5.26 

l9000Ct 30 3.39 176 4.91 4.91. 

20000(1 30.04 2.87 177 4.39 4.39 

210000 30.06 2~84 178 4.37 4.37 

~J 22000() 30.06 2.45 179 3.99 3.99 

230001) 29.94 3.72 180 5.27 5.27 

0 29.88 3.62 80395 181 5.18 5.18 4.91 

10000 29.66 3.6 182 5.17 5.17 

20000 29.46 3.42 183 5 5 

30000 29.26 3.27 184 4.85 4.85 

40000 29.06 3.44 185 5.03 5.03 

500(10 29.04 3.36 186 4.96 4.96 

600()0 29.06 2.86 187 4.47 4.47 

70000 29.04 2.9 188 4.52 4.52 

800()0 29.14 3.05 189 4.68 4.68 

900tJO 29.2 2.39 190 4.03 4.03 0007, 
100000 29.4 3.18 191 4.82 4.82 

110000 29.36 3.39 192 5.04 5.04 A 

120000 29.46 3.55 193 5.21 5.21 

130000 29.68 3.85 194 5.52 5.52 

140000 29.74 3.89 195 5.57 5.57 

150000 29.96 4.46 196 6.15 6.1.5 
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160000 30.24 • .l.S 1.97 ·.as s.ss 

.170000 30.1.4 3.86 1.98 5.56 5.56 
180000 30.04 3.39 l.99 5.1 5.1 
190000 30.06 3.49 200 5.21 5.2l. 
200000 30.2 3.55 201 5.28 5.28 

tSl\ 210000 30.18 1.62 202 3.36 3.36 
220000 30.16 l.S 203 3.25 3.25 
230000 30.12 2.17 204 3.93 3. 93 

0 30 3.58 .. 80495 205 5.35 5.35 4.91 
10000 29.98 3.62 206 5.39 5.39 
20000 29.72 3.6 207 5.38 5.38 

~ 30000 29.44 3 .·19 208 4.97 4.97 
40000 29.28 3.37 209 5.17 5.17 
50000 29.2 3.22 210 5.03 s. 03 
60000 29.14 2.89 211 4.71 4.71 
70000 29.2 2.44 212 4.27 4.27 
80000 29.2 2.38 21.3 4.21- 4.21 
90000 29.18 2.77 214 4.61 4.61 

100000 29.5 3.06 21.5 4.91 4.91 
110000 29.68 3.01 4.87 216 4.87 4.87 

S/4/95 Total Mean Daily DO = 't-~6 
~ 

000775 
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PMK048 .SO, Pamunkey River at Carters Landing, 8/4 - 8/14/95 {'>\ 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO, mg/l QAQC DO Number Formula Value Daily DO 

110000 29.82 5.14 80495 66 4.87 4.87 5 

12"0000 29.72 4.95 4.87 65 4.68 4.68 

130000 29.93 5.07 64 4.81 4.81 
(if~!\ 

140000 30.17 5.22 63 4.96 4.96 
1.50000 30.29 5.44 62 5.19 5.19 
160000 30.49 5.67 61 5.42 5.42 
170000 . 30.53 5.49 60 5.24 5.24 
1.80000 30.41 5.44 59 5.2- 5.2 
190000 30.35 5.25 58 5.01 

;:~i~ 200000 30.47 ' 5. 34 57 5.11 
fJD\ 

210000 30.45 5.14 56 4.91 4. 91 l l ~ 
220000 30.41 5.15 55 4.92 4.92 
230000 30.37 4.9 54 4.68 4. 68 . 

0 30.37 5.1 80595 53 4.88 4.8r-- 4.94 

10000 30.27 5.15 52 4. 94 4.94 
20000 30.17 5.12 51 4.91 4.91 

,... 
30000 29.95 5 so 4.8 4.8 
40000 29.64 4.87 49 4.67 4.67 
50000 29.46 4.85 48 4.65 4.65 

"60000 29.4 4.83 47 4.64 4.64 
70000 29.31 4.8 46 4.61 4. 61. 
80000 29.36 4.55 45 4. 37 4.37 ~ 

90000 29.36 4.59 44 4.41 4.41 
100000 29.5 4.73 43 4.55 4.55 
110000 30.05 5.1 42 4.93 4.93 
120000 30.47 5.45 41 5.28 5.28 
130000 30.01 5.11 40 4.95 4.95 

J 

140000 30.23 5.31 39 5.15 5.1.5 A 

150000 30.49 5.46 38 5.3 5.3 
160000 30.7 5.39 37 5.24 5.24 
170000 30.6 5.45 36 5.3 5.3 
180000 30.51 5.5 35 5.36 5. 36 
190000 30.39 5.3 34 5.16 5.16 
200000 30.49 5.25 33 5.11 5.1l. ~~ 
210000 30.57 5.45 32 5.32 5.32 
220000 30.49 5.05 31 4.92 4.92 
230000 30.49 5. 31 30 5.19 5.19 

0 30.49 4.97 80695 29 4.85 4. 85 4.96 
10000 30-53 5.3 28 5.19 5.19 
20000 30.37 5.22 27 5.11 5.ll. ,..., 
30000 30.29 5.08 26 4.97 4. 97 
40000 30.07 4.98 25 4.88 4. sa 
50000 29.76 4.88 24 4.78 4.78 
60000 29.23 5.06 23 4.97 4.97 ooon6 70000 29.42 4.95 22 4.86 4. 86 
80000 29. 64. 4.78 21 4.69 4.69 ~ 

90000 29.72 4.83 20 4.75 4.75 
100000 29.76 4.91 19 4.83 4.83 
110000 29.95 4.9 18 4.83 4.83 
120000 30.03 4.9 17 4.83 4.83 
130000 30.09 5.07 16 5 5 
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140000· 30.03 Ll2 15 .06 5.06 

150000 29.93 5.08 14 5.02 5.02 
160000 29.76 5.oa 13 5.03 5.03 
170000 29.62 5.31 12 5.26 5.26 
180000 29.5 5.2 11 5.15 5.15 
190000 29.4 5.1 10 5.06 5.06 
200000 29.29 5.06 9 5.02 - 5.02 
210000 29.35 5.05 a 5.02 5.02 
220000 29.46 4.97 7 4.94 4.94 
230000 29.54 4.97 6 4.95 4.95 

0 29.62 4.98 80795 5 4. 96• 4.96 4.8 
10000 29.6 4.93 Grad. 4 4.91 4.91 
20000 29.6 4.95 Corr. 3 4.94 4.94 
30000 29.54 4.93 Assumed 2 4.92 4.92 
40000 29.35 5 OK Herel! 1 5 5 
50000 29.23 4.94 2 4.95 4.95 
60000 28.91 4.77 3 4.79 4.79 
70000 28.5 4.61 4 4.63 4.63 
80000 28.42 4.36 5 4.39 4.39 
90000 28.4 4.41 6 4.44 4.44 

100000 28.48 4.65 7 4.69 4.69 
110000 28.63 4.66 8 4.7 4.7 
120000 28.79 4.51 9 4.56 4.56 
130000 28.89 4.71 10 4.76 4.76 

I 140000 28.93 4.81 11 4.87 4.87 

~ 150000 29.03 4.87 12 4.93 4.93 
160000 29.05 5.06 13 5.13 5.13 
170000 28.69 4.85 14 4.92 4.92 
180000 28.59 4.93 15 5.01 5. Ol. 

190000 28.3 4.76 16 4.84 4.84 
200000 28.03 4.69 17 4.78 4.78 

sP\ 210000 27.83 4.55 18 4.64 4.64 

220000 27.87 4.61 19 4.71 4.7l. 

230000 27.91 4.67 20 4.77 4.77 
0 27.95 4.52 80895 21 4.63 4.63 4.8 

10000 28.09 4.57 22 4.68 4.68 
20000 28.12 4.64 23 4.76 4.76 

~ 30000 28.26 4.77 24 4.89 4. 89 
40000 28.28 4.81 25 4.94 4.94 

50000 28.09 4.71 26 4.84 4.84 

60000 27.85 4.71 27 4.85 4.85 

70000 27.35 4.5 28 4.64 4. 64 

80000 27 4.44 29 4.59 4.59 00G??; 
!~"!!!~ 

90000 26.72 4.41 30 4.56 4.56 
100000 26.72 4.38 31 4.54 4.54 

110000 26.76 4.49 32 4.65 4.65 

120000 26.93 4.46 33 4.63 4.63 
130000 27.06 4.54 34 4.71 4. 7]. 

140000 27.43 4.78 35 4.96 4. 96 

tAl\ 
150000 27.43 4.6 36 4.78 4. 78 
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160000 27.56 ·.68 37 ·• 87 4.87 

170000 27.14 4.66 38 4.85 4.85 
.180000 26.91 4.6 39 4.8 4.8 

190000 26.97 4.69 40 4.89 4.89 

200000 27.14 4.96 41 5.17 5.17 

210000 26.97 4.93 42 5.14 5.14 

220000 26.89 4.6 43 4.82 4.82 p. 

230000 26.83 4.75 44 4.97 4.97 
0 26.87 4.79 80995 45 5.02 5.02 4.8 A 

10000 26.85 4.64 46 4.87 4.87 
20000 26.83 4.51 47 4.75 4.75 
30000 26.78 4.57 48 4.81 4.81 
40000 26.7 4.48 49 4.73 4.73 
50000 26.38 4.3 so· 4.55 4.55 
60000 26.4 4.4 51 4.66 ·4.66 

70000 26.28 4.48 52 4.74 4.74 
80000 26.24 4.59 53 4.86 4.86 
90000 26.06 4.48 54 4.75 4.75 

100000 26.04 4.47 55 4.75 4.75 
110000 26.07 4.45 56 4.73 4.73 
120000 26.13 4.47 57 4.76 4.76 
130000 26.13 4.52 58 4. 81 4.81 
140000 26.21 4.42 59 4.72 4.72 
150000 26.23 4.43 60 4.73 4.73 
160000 26.23 4.3 61 4.61 4.61 
170000 26.19 4.31 62 4.62 4.62 
180000 25.91 4.42 63 4.74 4.74 j ,..... 

190000 25.92 4.5 64 4.82 4.82 
200000 25.79 4.5 65 4.83 4.83 
210000 25.64 4.75 66 5.08 5.08 
220000 25.44 4.8 67 5.14 5.14 
230000 25.4 4.89 68 5.23 5.23 

0 25.42 4.62 81095 69 4.97 4.97 4.92 ,c:a.f 
10000 25.46 4.65 70 5 5 

20000 25.49 4.42 71 4.78 4.78 
30000 25.55 4.3 72 4.66 4.66 
40000 25.53 4.14 73 4.51 4.51 
50000 25.61 4.13 74 4.5 4.5 
60000 25.44 4.22 75 4.6 4.6 p.., 

70000 25.33 4.2 76 4.58 4.58 
80000 25.21 4.46 77 4.85 4.85 
90000 25.05 4.52 78 4.91 4.91. ooo??s 100000 24.95 4.49 79 4.89 4.89 

110000 25.07 4.75 80 5.15 5.15 
120000 25.12 4.78 81 5.19 5.19 
130000 25.14 4.72 82 5.13 5.13 

~ 

140000 25.2 4.61 83 5.03 5.03 
150000 25.36 4.55 84 4.97 4.97 
160000 25.53 4.56 85 4.99 4.99 
170000 25.87 4.01 86 4.44 4.44 

.P'I. 
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180000 25.59 :.28 87 .72 4.72 
190000 25.38 4.49 as 4.93 4.93 
200000 25.31 4.68 89 5.13 5.13 
210000 25.14 4.82 90 5.27 5.27 
220000 25.03 4.87 91 5.33 5.33 

~ 230000 24.94 5.08 92 5.54 5.54 
0 24.94 5.07 81195 93 5.54 5.54 5.29 

10000 24.99 4.94 94 5.41 5.41 
20000 25.01 4.8 95 5.28 5.28 
30000 24.94 4.61 96 5.09 5.09 
40000 24.99 4.51 97 5 5 

f!!:'l 50000 24.99 4.49 98 4.98 4.98 
60000 25.01 4.33 99 4.83 4.83 

~ 70000 24.73 4.48 100 4.98 4.98 
80000 24.77 4.69 101 5.2 5.2 
90000 24.64 4.74 . 102 5.25 5.25 

100000 24.51 4.75 103 5.27 5.27 
110000 24.68 4.94 104 5.46 5.46 
120000 25.25 5.01 105 5.54 5.54 

~ . 130000 25.55 5.02 106 5.55 5.55 
140000 25.33 5.05 107 5.59 5.59 
150000 25.66 4.94 108 5.48 5.48 
160000 25.68 4.92 109 5.47 5.47 
170000 25.92 4.8 110 5.35 5.35 
180000 25.89 4.68 111 5.24 5.24 

~ 190000 25.79 4.55 l.l2 5.l1 5.11 
200000 25.7 4.62 113 S.l9 5.19 
210000 25.57 4.69 114 5.26 5.26 
220000 25.57 . 4. 76 115 5.34 5.34 

230000 25.61 4.94 116 5.52 5.52 

I 
0 25.44 4.94 81295 117 5.53 5.53 5.34 

~~ 10000 25.46 4.93 l18 5.52 5.52 

20000 25.49 4.9 119 5.5 5.5 

30000 25.47 4.6 120 5.2 5.2 
40000 25.46 4.58 121 5.19 5.19 
50000 25.42 4.l.5 122 4.76 4.76 
60000 25.38 4.44 123 5.06 5.06 

#?\ 
70000 25.34 4.36 124 4.98 4.98 

80000 25.18 4.3 125 4.93 4.93 

90000 25.33 4.57 l26 5.2 5.2 

100000 25.23 4.66 127 5.3 5.3 Oo 
110000 25.31 4.84 128 5.48 5.48 -0~ 
120000 25.6l 5.04 l.29 5.69 5.69 f!' 

130000 26.23 5.3l 130 5.96 5.96 

140000 26.09 5.01 131 5.67 5.67 

150000 26.34 5.08 l.32 5.74 5. 74 

160000 26.4 4.9 13.3 5.57 5.57 

170000 26.6 4.74 l.34 5.41 5 .4l. 

180000 26.66 4.54 13.5 5.22 5.22 
190000 26.64 4.45 136 5.13 5.~3 

~ 
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200000 26.6 i. 54 137 .23 5.23 

.210000 26.47 4.55 138 5.24 5.24 

220000 26.34 4.61 139 5.31 5.31 

230000 26.43 4.72 140 5.42 5.42 

0 26.38 4.72 81395 141 5.43 5.43 5.28 

10000 26.15 4.53 142 5.24 5.24 

20000 26.19 4.52 143 5.24 5.24 
(8. 

30000 26.3 4.59 144 5.31 5.31 

40000 26.34 4.61 145 5.34 5.34 

50000 26.3 4.19 146 4.92 4.92 

60000 26.26 4.26 147 5 5 

70000 26.26 4.19 148 4.93 4.93 

80000 26.24 4.14 149 4.89 4.89 
(IQI 

90000 26.26 4.31 150 5.06 5.06 

100000 26.3 4.47 151 5.23 5.23 

110000 26.38 4.58 152 5.34 5.34 
120000 26.49 4.76 153 5 .. 53- 5.53 
].30000 26.76 s 154 5.77 5.77 
140000 26.74 4.96 155 5.74 5.74 

150000 26.89 4.89 156 5.67 5.67 

160000 27.16 4.83 157 5.62 5.62 
170000 27.41 4.69 158 5.48 5.48 
180000 27.39 4.21 159 5.01 5.01 
190000 27.41 4.36 160 5.16 5.16 
200000 27.43 4.29 161 5.1 5.1 
210000 27.31 4.32 162 5.13 5.13 

' ~ 
220000 27.27 4.52 163 5.34 5.34 1=\ 

230000 27.08 4.38 164 5.2 5.2 
0 27 4.41 81495 165 5.24 5.24 4.98 

10000 26.93 4.22 166 5.05 5.05 
20000 26.83 4.44 167 5.28 5.28 
30000 26.87 4.18 168 5.02 5.02 

~J 40000 26.91 4.15 169 s 5 
50000 26.91 4.02 170 4.87 4. 87 
60000 26.95 3.9 171 4.76 4.76 

70000 27.02 3.9 172 4.76 4.76 
80000 27.1 3.74 173 4.61 4.61. 

I 
90000 26.99 4.01 174 4.88 4.88 I 

100000 26.97 4.17 175 5.05 S. OS ,...I 

110000 27.04 4.25 176 5.13 5.13 
120000 27.16 4.13 177 5.02 5.02 

130000 27.48 4.21 5.1 178 5.1 S.l. 

S/14/95 Total Mean Daily DO = '-/:'11 
A 

ooo7so 

f$1"!1 
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~ PMK 048.80, Pamunkey River at Carters Landing, 8/14 - 22, 1995 
Sonde Date/ Corr.DO Corr.DO Mean 

Tim~ Temp DO, mg/l QAQC DO Number Formula Value Daily DO 
130000 27.39 5.22 81495 l.2 5.1 S.l 5.01 f} 

140000 27.33 5.17 S.l l.l. 5.06 5.06 

150000 27.68 5.09 l.O 4.99 4.99 
~ 160000 27.64 5.18 9 5.09 5.09 

170000 27.9l. 5.03 a 4.95 4.95 

180000 28.0l. 5.18 7 5.11 5.11 

190000 28.05 5.18 6 5.12 5.12 

200000 28.06 4.84 5 4.79 4.79 

210000 28.08 4.79 Grad. 4 4.75 -- 4.75 

220000 27.95 5.09 Corr. 3 5.06 5.06 

230000 27.89 5.05 Assumed 2 5.03 5.03 

0 27.74 5.03 OK HERE!! l. 5.02 5.02 4.93 

10000 27.58 4.96 81595 l. 4.97 4.97 

'20000 27.54 4.85 2 4.87 4.87 

30000 27.52 4.8 3 4.83 4.83 

40000 27.49 4.68 4 4.72 4.72 

50000 27.45 4.77 5 4.82 4.82 

60000 27.41 4.54 6 4.6 4.6 

70000 27.47 4.59 7 4.66 4.66 

80000 27.5 4.6 8 4.68 4.68 

90000 27.54 4.54 9 4.63 4.63 

A 100000 27.45 4.9 l.O 5 5 

11.0000 27.39 4.88 l.l. 4.99 4.99 

120000 27.43 4.91 l.2 5.03 5.03 

130000 27.49 4.73 13 4.86 4.86 

140000 27.74 4.97 14 5.11 5.11 

1.50000 27.93 5.28 15 5.43 5.43 

f'i\11\ 160000 28.16 4.97 16 5.13 5.13 

170000 28.01 4.7 17 4.88 4.88 

180000 28.14' 4.84 18 5.03 5.03 

190000 28.14 4.77 19 4.97 4.97 

200000 28.14 4.91 20 5.12 5.12 

210000 28.l.2 4.82 21 5.04 5.04 

IF-!\ 
220000 28.16 4.72 22 4.95 4.9~ 
230000 28.05 4.84 23 5.08 5.08 

0 27.93 4.83 81695 24 5.08 s.os 5.15 

10000 27.79 4.79 25 s.os 5.05 

20000 27.66 4.74 26 5.01 5. Ol. 

30000 27.62 4.82 27 5.1 5.1 

40000 27.6 4.82 28 S.l.l 5.1l. 

50000 27.49 4.74 29 5.04 s. 04 

60000 27.45 4.37 30 4.68 4.68 

70000 27.43 4.24 31 4.56 4.56 

80000 27.47 4.4 32 4.73 4.73 

90000 27.47 4. 37 33 4.71 4. 7l. oo~ 
100000 27.5 4. 31 34 4.66 4.66 ·t.l~8l 
110000 27.56 4.56 35 4.92 4.92 

120000 27.58 4.61 36 4.98 4.98 

1.30000 27.7 4.75 37 5 .l.3 5.13 

140000 27.89 4.99 38 5.38 5.38 

150000 28.12 5.27 39 5.67 5.67 

160000 28.28 5.42 40 5.83 5. 83 
~ 
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170000 28.36 .• 75 41 .17 6.17 

180000 28.3 5.46 42 5.89 5.89 
190000 28.32 4.86 43 5.3 5.3 (J';!. 

200000 28.32 4.89 44 5.34 5.34 
210000 28.3 4.54 45 5 5 
220000 28.28 4.58 46 5.05 5.05 
230000 28.28 4.79 47 5.27 5.27 

0 28.26 4.87 81795 48 5.36 5.36 5.17 
10000 27.99 4.83 49 5.33 5.33 
20000 28.01 4.79 so 5.31 5.31 
30000 27.89 4.75 Sl 5.28 5.28 
40000 27.85 4.77 52 5.31 5.31 
50000 27.85 4.48 53 5.03 5.03 
60000 27.83 4.34 54 4.9 4.9 
7000C" 27.77 4.14 55 4.71. 4.71 
80000 27.76 4.35 56 4.93 4.93 
90000 27.76 4.29 57 4.88 4.88 

100000 27.81 4.2 58 4.8 4.8 
110000 27.99 4.28 59 4.89 4.89 
12ooou 27.93 4.45 60 5.07 5.07 
13000C 27.97 4.4 61 5.03 5.03 
140000 28.14 4.7 62 5.34 5.34 
150000 28.28 4.76 63 5.41 5.41 
160000 28.53 5.08 64 5.74 5.74 
170000 28.75 5.15 65 5.82 5.82 
180000 28.75 4.72 66 5.4 5.4 ~ 
190000 28.67 4.59 67 5.28 5.28 Fl\ 

200000 28.55 4.39 68 5.09 5.09 
210000 28.51 4.31 69 5.02 5.02 
220000 28.47 4.49 70 5.21 5.21 
230000 28.44 4.09 71 4.82• 4.82 

0 28.42 4.18 81895 72 4.92 4.92 5.25 
10000 28.3 4.49 73 5.24 5.24 

,4'1~ 

20000 28.34 4.51 74 5.27 5.27 
30000 28.32 4.58 75 5.35 5.35 
40000 28.26 4.56 76 5.34 5.34 
50000 28.22 4.42 77 5.21 5.21 
60000 28.14 4.11 78 4.91 4.91 
70000 28.12 4.04 79 4.85 4.85 
80000 28.14 4.15 80 4.97 4.97 

(Pt. 

90000 28.08 3.87 81 4.7 4.7 
100000 28.1 4.02 82 4.86 4. 86 
110000 28.36 4.05 83 4.91 4.9l.on 
120000 28.14 4.08 84 4.95 4.95 ... 0?8.2 
130000 28.49 4.49 as 5.37 5.37 
140000 28.69 4.6 86 5.49 5.49 ~ 

150000 28.87 4.77 87 5.67 5. 67 
160000 29.14 5.16 sa 6.07 6. 07 
170000 29.26 4.39 89 5. 31 5.3~. 

180000 29.4 4.74 90 5.67 5.67 
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190000 29.22 !4.5 91 ,.44 5.44 
200000 29.06 4.69 92 5.64 5.64 

. 210000 29.04 -4.37 93 5.33 5.33 
220000 ·28. 95 4.44 94 5.41 5.41 
230000 28.91 4.11 95 5.09 5.09 

~ 0 28.85 3.82 81995 96 4.81 4.81 5. 35 
10000 28.81 3.89 97 4.89 4.89 

20000 28.61 4.31 98 5.32 5.32 
30000 28.57 4.25 99 5.27 5·.27 
40000 28.55 4.41 100 5.44" 5.44 
50000 2"8. 38 4.41 101 5.45 5.45 
60000 28.2 4.27 102 5.32 5.32 
70000 28.08 3.94 103 5 5 
80000 28.05 4.02 104 5.09 5.09 
90000 28.08 4.02 105 5.1 S.l 

100000 28.16 4.01 106 5.1 5.1 
110000 28~16 3.98 . 107 5.08 5.08 
120000 28.38 4 108 5.11 5.11 
13 0000 28.53 3.79 109 4.91 4.91 

~-
140000 28.38 4.13 110 5.26 5.26 
150000 28.47 4.44 111 5.58 5.58 
160000 28.61 4.58 112 5.73 5.73 
170000 28.57 4.67 113 5.83 5.83 
180000 28.55 4.86 114 6.03 6.03 

I 190000 28.53 4.8 115 5.98 5.98 
I 200000 28.49 4.4 116 5.6 5.6 
~ 210000 28.42 4.34 117 5.55 5.55 

220000 28.38 4.36 118 5.58 5.58 
230000 28.32 4.03 119 5.26 5.26 

0 28.32 4.09 82095 l.20 5.33 5.33 5.48 

10000 28.32 4.05 121 5.3 5.3 
20000 28.24 3.86 122 5.12 5.12 

~!'!\"\ 30000 28.03 4 l.23 5.27 5.27 
40000 27.76 4.08 124 5.36 5.36 
50000 27.7 4.1 125 5.39 5.39 
60000 27.33 4.l.8 126 5.48 5.48 
70000 27.03 4.].9 127 5.5 5.5 
80000 26.78 4.08 128 5.4 5.4 

~ 90000 26.7 3.89 ].29 5.22 5.22 
100000 26.65 3.88 130 5.22 5.22 
110000 27.04 4.1 131 5.45 5.45 
120000 27.26 3.9 132 5.26 5.26 000783 
130000 27.35 4.16 133 5.53 5.53 
140000 27.62 3.9 134 5.28 5.28 
150000 27.79 4.3 135 5.69 5.69 
160000 27.41 4.38 136 5.78 5.78 
170000 27.33 4.41 137 5.82 5.82 
180000 27.33 4.48 138 5.9 5.9 
190000 27.49 4.76 139 6.19 6.1.9 
200000 27.49 4.24 140 5.68 5.68 

~'!a\ 
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210000 27.45 '.l.S 141. 3.6 5.6 (!A 

220000 27.27 4.1.4 1.42 5.6 5.6 
.230000 27.18 3.62 1.43 5.09 5.09 

0 27.03 3.83 82~95 144 5.31 5.31 5.56 

10000 27.06 3.79 145 5.28 5.28 

20000 27.14 3.48 . 1.46 4.98 4,98 

30000 27.06 3.57 147 5.08 5.08 (Pt. 

40000 26.78 4.06 148 5.58 5.58 

50000 26.48 4.02 149 5.56 5.56 

60000 26.29 4.09 150 5.64 5.64 

70000 26.17 4.26 151 5.82 5.82 

80000 2S.89 4.07 152 5.64 5.64 

90000 25.89 3.81 153 5.39 5.39 ~ 

100000 25.93 3.61 154 5.2 5.2 
1.10000 26.1 3.69 155 5.29 5.29 

120000 26.57 3.87 156 5.48 5.48 
130000 26.66 3.35 157 4.97 4.97 
140000 26.49 3.8 158 5.43 5.43 
150000 27.1 4.48 159 6.12 6.12 
160000 26.76 4.27 160 5.92 5.92 
170000 27.04 4.47 161 6.13 6.13 (tt. 

180000 27.45 4.67 162 6.34 6.34 
190000 27.52 4.52 163 6.2 6.2 
200000 27.5 3.9 164 5.59 5.59 t 
2100.00 27.43 4.09 165 5.79 5.79 
220000 27.41 2.95 166 4.66 4.66 
230000 27.16 4.33 167 6.05 6.05 

0 26.99 3.6 82295 168 5.47 
(D. 

5.33 5.33 
10000 26.87 3.12 169 4.86 4.86 

20000 26.82 3.12 170 4.87 4.87 

30000 26.76 3.65 171 5.41 5. 41 
40000 26.68 4.08 172 5.85 5.85 
50000 26.7 4.09 173 5.87 5.87 
60000 26.8 4.1~ 174 5.9 5.9 ~~ 

70000 26.7 3.73 175 5.53 5.53 
80000 26.66 3.72 176 5.53 5.53 
90000 26.84 3.54 177 5.36 5.36 

100000 26.89 2.98 178 4.81 4. 8l. 

"'! 110000 26.95 3.42 179 5.26 5.26 

120000 27.08 3.3 180 5.15 5.15 
130000 27.18 3.57 181 5.43 5.43 
140000 27.45 3.14 182 5.02 5.02 
150000 27.7 3.89 183 5.78 5. 78 
160000 27.5 4.18 1.84 6.08 6. 08 
170000 27.74 4.12 185 6.03 6.03 ooo78~ 
180000 27.93 3~9 5.82 186 5.82 5.82 

,-. 

8/22/95 Total Mean Daily DO = 
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PMK048.80, Pamunkey i er at: Carters Landing, 8/ 30/95 J'it:f't=t 

Sonde Date/ Corr.DO Corr.DO Mean 5/t J/9 t 
Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 

180000 27.23 6.93 82295 lOS 5.82 ·5. 82 5.04 
190000 28.03 6.13 5.82 104 5.03 5.03 
200000 27.93 6.1 103 5.01 5.01 
210000 27.79 5.95 102 4.87 4.87 
220000 27.83 5.86 101 4.79 4.79 
230000 27.72 5.76' 100 4.7 4.7 

0 27.64 5.6 82395 99 4.55 4.55 4.66 
10000 27.54 5.68 98 4. 64 4.64 
20000 27.47 5.61 97 4.58 4.58 
30000 27.39 5.55 96 4.53 4.53 
40000 27.29 5.6 95 4.59 4.59 
50000 27.29 5.56 94 4.56 4.56 
60000 27.12 5.53 93 4.55 - 4.55 
70000 26.97 5.47 92. 4.5 4.5 
80000 26.89 5.49 91 4.53 4.53 
90000 26.81 5.5 90 4.55 4.55 

100000 26.76 5.43 89 4.49 4.49 
110000 26.99 5.4 88 4.47 4.47 
120000 27.2 5.63 87 4.71 4.71 
130000 27.35 5.3 86 4.39 4. 39 
140000 27.5 5.47 85 4.57 4.57 
150000 27.72 5.6 84 4.71 4.71 
160000 27.6 5.23 83 4.35 4.35 
170000 27.77 5.81 82 4.94 4.94 
180000 27.74 5.8 81 4.94 4.94 

A 190000 27.74 5.91 80 5.06 5.06 

200000 27.66 5.97 79 5.13 5.13 

210000 27.47 5.82 78 4.99 4.99 

220000 27.35 5.48 77 4.66 4.66 

230000 27.37 5.65 76 4.85 4.85 

0 27.39 5.57 82495 75 4.78 4.78 4.79 

""" 
10000 27.29 5.47 74 4.69 4.69 

20000 27.35 5.41 73 4.64 4.64 

30000 27.29 5.06 72 4.3 4.3 
• (="\ 

40000 27.23 5.31 71 4.56 4.56 

50000 27.14 5.44 70 4.7 4.7 

60000 27.06 5.4 69 4.67 4.67 

70000 26.78 5.41 68 4.69 4.69 

80000 26.43 5.29 67 4.58 4.58 

90000 26.36 5.34 66 4.64 4.64 
ooo~ss 100000 26.43 5.44 65 4.75 4.75 

110000 26.6 5.29 64 4.61 4 .6~ 

120000 26.83 5.41 63 4.74 4.74 

130000 27.04 5.44 62 4.78 4.78 

140000 27.43 5.58 61 4.93 4.93 

150000 27.77 5.35 60 4.71 4. 7~ 
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(RI 

27.58 :.13 4.51 1.60000 59 .51. 
.170000 27.81 5.87 58 :i.26 5.26 

180000 27.64 5.73 57 5.13 5.13 

190000 27.52 5.73 56 5.14 5.14 

200000 27.48 5.86 55 5.28 5.28 

210000 27.33 5.85 54 5.28 5.28 

220000 27.18 5.41 53 4.85 4.85 
,.... 

230000 27.14 5.37 52 4.82 4.82 

0 27.18 5.37 82595 51 4.83 4.83 4.97 

10000 27.23 5.19 50 4.66 4.66 

20000 27.25 5.15 49 4. 63 4.63 

30000 27.33 5.03 48 4.52 4.52 

40000 27.37 4.93 47 4.43 4.43 

50000 27.35 5.31 46 4.82 4.82 
60000 27.22 5.31 45 4.83 4.83 
70000 26.97 5.34 44 4.87 4.87 
80000 26.72 5.32 43 4. 86- 4 .·as 
90000 26.57 5.29 42 4.85 4.85 

100000 26.53 5.46 41 5.03 5.03 
110000 26.55 5.57 40 5.15 5.15 
120000 26.76 5.58 39 5.17 5.17 
l.30000 27.02 5.33 38 4.93 4.93 
140000 27.27 5.5 37 5.ll 5.11 
150000 27.47 5.48 36 5.1 5.1 
1.60000 27.66 5.65 35 5.28 5.28 Po 

170000 27.79 5.22 34 4.86 4.86 
180000 27.64 5 .. 63 33 5.28 5.28 
190000 27.47 5.61 32 5.27 5.27 
200000 27.31 5.63 31 5.3 5.3 
21000C 27.14 5.63 30 5.31 5.3l. 
220000 26.95 5.6 29 5.29 5.29 A 

230000 26.74 5.24 28 4.94 4.94 
0 26.72 5.41 82695 27 5.12 5.12 5.04 

~ 
10000 26.79 5.31 26 5.03 5.03 
20000 26.85 5.06 25 4.8 4.8 
30000 26.95 4.86 24 4.61 4.61 
40000 26.95 5. 03 23 4.79 4.79 I ,.. 
50000 26.99 4.67 22 4.44 4.44 
60000 26.85 5.17 21 4.95 4.95 
70000 26.76 5.25 20 5.04 5.04 
80000 26.49 5.22 19 5.02 5.02 
90000 26.15 5.14 18 4.95 4.95 

100000 25.96 5.12 17 4.94 4.94 A~ 

I 

000786 J 

110000 26.04 5.33 16 5.16 5.16 
120000 26.24 5.47 15 5.31 5. 3l. 

~ 

130000 26.23 5.36 14 5.21 5 .21. 
140000 26.41 5.23 13 5.09 5. 09 
150000 26.57 5.28 12 5.15 5.15 
160000 26.78 5.1 11 4.98 4.98 
170000 26.95 5.08 10 4.97 4.97 
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~ 

180000 27.02 '.14 9 .• 04 5.04 
190000 26.95 5.4 e !5.32 5.32 
200000 26.76 5.37 7 5.3 5.3 
210000 26.53 5.36 Grad. 6 5.3 5.3 
220000 26.3 5.31 Corr. 5 5.26. 5.26 

~ 230000 26.21 5.3 Assumed 4 5.26 5.26 
0 26.13 5 82795 3 4.97 4.97 4.97 

10000 26.17 5.16 OK 2 5.14 5.14 
20000 26.17 4.92 HERE!!! 1 4.91 4.91 
30000 26.24 5.07 1 5.08 5.08 
40000 26.36 5.05 2 5.07 5.07 
50000 26.4 4.51 3 4.54 4.54 

60000 26.47 4.6 4 4.64 4. 64 

70000 26.38 5.06 5 5.11 5.11 

80000 26.19 5.01 6 5.07 5.07 

90000 26.02 4.99 7 5.06 5.06 

100000 25.89 4.93 8 5.01 5.01 

110000 25.91 4.99 9 5.09 5.09 

120000 26.02 5.02 10 5.13 5.13 

130000 26.04 4.97 11 5.09 5.09 

140000 26 4.72 12 4.85 4.85 

150000 26.04 4.86 1.3 5 5 

160000 26.13 4.71 14 4.86 4.86 

170000 26.23 4.83 l.S 4.99 4.99 

180000 26.3 4.69 16 4.86 4.86 

190000 26.32 4.65 1.7 4.83 4.83 

200000 26.19 4.84 18 5.03 5.03 

210000 26.06 4.81 1.9 5.01 5.01 

220000 25.92 4.82 20 5.03 5.03 

~ 230000 25.85 4.78 21 5 5 

0 25.85 4.84 82895 22 5.07 5.07 4. 85 

10000 25.85 4.64 23 4.88 4.88 

20000 25.81 4.58 24 4.83 4.83 

30000 25.81 4.53 25 4.79 4.79 

40000 25.81 4.3 26 4.58 4.58 

.Ill!\ 50000 25.87 4.35 27 4.64 4.64 

60000 25.94 4.19 28 4.49 4.49 

70000 25.96 4.29 29 4.6 4.6 

80000 25.85 4.52 30 4.84 4.84 

90000 25.77 4.52 31 4.85 4.85 

].00000 25.72 4.5 32 4.84 4.84 

~~ 
110000 25.79 4.58 33 4.93 4.93 

120000 25.91 4.65 34 5.01 5.0~ 

130000 26.02 4.64 35 5.01 5.01 

140000 26.19 4.29 36 4.67 4.67 

1.50000 26.28 4.65 37 5.04 5.04 

160000 26.47 4.27 38 4.67 4.67 

170000 26.55 4.59 39 5 5 
~ 180000 26.57 4.43 40 4.85 4.85 

000787 

190000 26.57 4.3 4l. 4.73 4.73 """"' 
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. 
200000 26.53 :.46 42 l. 9 4.9 

210000 26.47 4.7 43 :~.16 5.16 

. 220000 26.36 4.51 44 4.98 4.98 

230000 26.19 4.59 45 5.07 5.07 

0 26.04 4.52 82995 46 5.01 5.01 4.73 

10000 25.91 4.42 47 4.92 4.92 

20000 25.87 3.97 48 4.48 4.48 ~ 

30000 25.87 4.25 49 4.77 4.77 

40000 25.85 3.95 so 4.48 4.48 

50000 25.87 3.48 51 4.02 4.02 

60000 25.91 3.75 52 4.3 4.3 

70000 25.92 3.91 53 4.47 4.47 

80000 25.89 4.06 54 4.63 4.63 

90000 25.79 4.4 55 4.98 4.98 

100000 25.76 4.39 56 4.98 4.98 

110000 25.64 4.41 57 5.01 5.01 

120000 25.61 4.36 sa 4.97 4.97 

130000 25.72 4.43 59 5. os- 5.05 
140000 25.96 3.7 60 4.34 4.34 

150000 26.11 3.96 61 4.61 4.61 

160000 26.09 3.9 62 4.56 4.56 
170000 26.26 4.27 63 4.94 4.94 
180000 26.36 4.18 64 4.86 4.86 
190000 26.38 3.96 65 4.65 4.65 
200000 26.41 3.99 66 4 .6"9 4.69 
210000 26.4 4.04 67 4.75 4.75 

A 

220000 26.15 4.2 68 4.92 4.92 
230000 26.11 4.35 69 5.08 5.08 

0 25.91 4.32 83095 70 5. 06 5.06 4.71 

10000 25.76 4.23. 71 4.98 4.98 
20000 25.74 4.17 72 4.93 4.93 
30000 25.68 4.04 73 4.81 4.81 ~ 

40000 25.66 3.82 74 4.6 4.6 
50000 25.62 3.45 75 4.24 4.24 
60000 25.66 3.87 76 4.67 4.67 
70000 25.68 3.4 77 4.22 4.22 
80000 25.72 3.58 78 4.41 4.41 
90000 25.64 3.79 79 4.63 4.63 

100000 25.64 3.99 80 4.84 4.84 
110000 25.64 4.05 81 4.91 4.91 
120000 25.72 4.09 4.96 82 4.96 4.96 

83095 Total Mean Daily = r:o-; . 
,..,_~ 
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PMK048.80, Pamunkey River at Carters Landing, 8/30 - 9/6/95 
.4111 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO QAQC DO Number Formula Value Daily DO 

120000 25.67 4.9 83095 0 4.9 4.9 5.37 
130000 25.82 5.31 4.96 l. 5.32 5.32 
140000 26.08 5.75 2 5.77 5.77 

~ 150000 26.23 5.65 3 5.67 5.67 
160000 26.27 5.68 4 5.71 5.71 
170000 26.36 5.45 5 5.49 5.49 
180000 26.38 5.25 6 5.3 5.3 
190000 26.36 4.99 7 5.05 5.05 
200000 26.4 5.13 8 5.19- 5.19 

~ 210000 26.48 5.2 9 5.27 5.27 
220000 26.4 5.3 l.O 5.38 5.38 
230000 26.29 5.28 11 5.37 5.37 

0 26.15 5.25 83195 1.2 5.35 5.35 5.39 . 
10000 26.06 5.3 13 5.4 5.4 
20000 25.97 5.37 1.4 5.48 5.48 
30000 25.93 5.4 1.5 5.52 5.52 
40000 25.87 4.97 16 S.l. 5.l. 
50000 25.82 4.75 17 4.89 4.89 
60000 25.82 4.71. 18 4.85 4.85 
70000 25.78 4.64 19 4.79 4.79 
80000 25.76 4.67 20 4.83 4.83 

~ 90000 25.82 4.66 21 4.83 4.83 
100000 25.87 4.98 22 5.1.5 5.15 
110000 25.89 5.12 23 5.3 5 .·3 
120000 26 5.29 24 5.48 5.48 
130000 26.15 5.62 25 5.82 5.82 
140000 26.32 6.05 26 6.26 -6·~ 26 

.d!\ 
150000 26.48 5.81 27 6.02 EL 02 
160000 26.63 6 28 6.22 6.22 
170000 26.59 5.68 29 5.91 5.91. 
180000 26.7 5.43 30 5.67 5.67 
190000 26.72 5.23 31 5.48 5.48 
200000 26.7 4.98 32 5.23 5.23 

~!"'!'~ 
210000 26.68 4.84 33 5.1 5.1 
'220000 26.65 4.88 34 5.15 5.15 
230000 26.61 5.22 35 5.5 5.5 

0 26.59 5.36 90195 36 5.65 5.65 5.74 

10000 26.49 5.42 37 5.71 5.71 
20000 26.36 5.48 38 5.78 5.78 

~~ 30000 26.29 5.52 39 5.83 5.83 
40000 26.25 5.48 40 ·s. 8 s.s 
50000 26.19 5.34 41 5.67 5.67 
60000 26.19 5.22 

OC-G?e9 
42 5.55 5.55 

70000 26.19 4.83 43 5.17 5.17 

80000 26.21 4.82 44 5.17 5.17 

90000 26.27 4.81 45 5.17 5.17 
100000 26.44 5.01 46 5.38 5.38 
110000 26.36 5.14 47 5.51 5.51. 
120000 26.42 5.32 48 5.7 5.7 
130000 26.51 5.68 49 6.07 6. 07 
140000 26.65 5.86 so 6.26 6.26 

I"'E\ 
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150000 ° 26.68 :.13 51 .54 6.54 

1.60000 26.82 6.04 52 6.45 6.45 

170000 26.66 5.99 53 6.41 6.41 ~ 

180000 26.53 5.77 54 6.2 6.2 

1.90000 26.63 5.3 55 5.74 5.74 

200000 26.63 5.18 56 5.63 5.63 

210000 26.66 4.93 57 5.38 5.38 
220000 26.66 4.95 58 5.41 5.41. 

230000 26.55 5.07 59 5.54 5.54 
0 26.44 5.37 90295 60 5.85 5.85 5.64 

1.0000 26.27 5.46 61 5.95 5.95 
20000 25.65 5.41. 62 5.9 5.9 
30000 25.39 5.34 63 5.84 5.84 
4000C 25.41 5.44 64 5.95 5.95 
50000 25.31 5.15 65 5.67 5.67 
60000 25.26 4.95 66 5.47 5.47 
70000 25.28 4.99 67 5.52 5.52 
80000 25.33 4.73 68 5.27 5.27 
90000 25.48 4.85 69 5.4 5.4 

10000C 25.63 4.7 70 5.26 5.26 
110000 25.61 4.84 71 5.4 5.4 p, 

120000 25.57 4.95 72 5.52 5.52 
130000 25.57 5 73 s.58 5.58 
140000 25.46 4.99 74 5.58 5.58 ~ 

1.50000 25.63 5.3 75 5.9 5.9 
160000 25.89 5.71 76 6.31 6. 31. 
170000 26.04 5.57 77 6.18 6.18 
180000 25.93 5.08 78 5.7 5.7 
190000 25.74 5.03 79 5.66 5.66 
200000 25.72 4.81 so 5.45 5.45 
21.0000 25.82 4.89 81 5.53 5.53 
220000 25.82 4.47 82 5.12 5.12 
230000 25.85 4.58 83 5.24 5.24 

0 25.78 4.84 90395 84 5.51 5.51 5.63 ~j 

10000 25.59 4.89 as 5.57 5.57 
20000 25.33 4.9 86 5.58 5.58 
30000 24.98 5.09 87 ·5.78 5.78 
40000 24.78 5.01 sa 5.71 5.71 
50000 24.78 5.15 89 5.86 5. 86 ,..i 
60000 24.72 4.96 90 5.68 5.68 
70000 24.63 4.94 onn?so 91 5.66 5.66 
80000 24.56 4.69 92 5.42 5.42 
90000 24.45 4.2 93 4.94 4.94 

100000 24.74 4.55 94 5.3 5.3 
1.10000 25.33 4.53 95 5.29 5.29 
120000 24.91. 4.58 96 5.34 5.34 
130000 24.98 4.66 97 5.43 5.43 
140000 25.07 4.95 98 5.73 5.73 
150000 25.1.8 5.24 99 6.03 6.03 
160000 25.39 5.4 1.00 6.2 6.2 
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170000 2$.44 ; .49 1.01 .29 6.29 
.180000 25.52 S.l 1.02 5.9l. 5.91 
190000 25.41 5.18 l.OJ 6 6 
200000 25.29 5.11 104 5.94 5.94 
210000 25.28 4.84 105 5.67 5.67 

~ 220000 25.24 4.47 1.06 5. Jl. 5.31 
230000 25.18 4.21 107 5.06 5.06 

~ 0 25.29 4.18 90495 -108 5.04 5.04 5.56 
10000 25.35 4.23 109 5.1 S.l. 

20000 25.09 4.63 l.l.O 5.5 5.5 
30000 25.02 4.9 111 5.78 5.78 
40000 24.81 4.95 ll.2 5.84 5.84 
50000 24.46 4.89 113 5.79 5.79 
60000 24.21 4.89 11.4 5.8 5.8 
70000 24.19 4.51 115 5.42 5.42 
80000 24.15 4.46 116 5.38 5.38 
90000 24.15 4.21 117 5.14 5.14 

100000 24.26 4.54 118 5.48 5.48 

110000 24.59 4.5 119 5.45 5.45 

A\ 120000 25.07 4.4 120 5.35 5.35 
130000 24.91 4.04 121 5 5 

~ 
140000 25.35 4.96 122 5.93 5.93 
150000 25.05 4.94 123 5.92 5.92 
160000 25.11 4.95 124 5.94 5.94 

170000 25.22 5.16 125 6.15 6.15 

~ 180000 25.16 4.98 126 5.98 5.98 
190000 25.15 4.69 127 5.7 5.7 

200000 25 .13 4.36 128 5.38 5.38 

210000 25.13 4.65 129 5.68 5.68 

' 
220000 25.05 4.42 130 5.45 5.45 

230000 . 25.04 4.13 131 5.17 5.17 

I~ 0 25.04 4.14 90595 132 5.19 5.19 5.46 

10000 25.02 3.99 133 5.05 5 .OS 
20000 25.11 4.03 134 5.1 5.1 

~~ 
30000 24.92 4.52 135 5.59 . 5.59 

40000 24.81 4.57 136 5.65 5.65 

50000 24.59 4.65 137 5.74 5.74 
60000 24.3 4.56 138 5.66 5.66 

70000 24.1 4.43 139 5.54 5.54 

80000 23.99 4.33 OOG7S1 140 5.44 5.44 

90000 24.1 3.92 1.41 5.04 5.04 

100000 2~.23 4.3 142 5.43 5.43 

110000 24.43 3.76 143 4.9 4.9 

120000 24.7 4.41 144 5.56 5.56 

130000 25.13 4.13 145 5.28 5.28 

1.40000 25.15 3.87 146 5.03 5.03 

150000 25.57 4.75 147 5.92 5.92 

160000 25 .1.3 4.62 • 148 5.8 5. 8 . 

170000 25.16 4.6 149 5.78 5.78 

180000 25.24 4.64 150 5.83 5.83 
ltll\ 

-913-



190000 
200000 

'210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 

80000 
9000:: 

100000 

25.09 
24.92 
24.94 
25.05 
25.04 
25.05 
25.05 
25.05 
25.07 
24.92 
24.83 
24.63 . 
24.34 

24.17 
24.23 
24.23 

1:.55 
4.3 

4.19 
4.23 
4.18 
4.24 
3.87 

4 
3.77 
4.27 
4.27 
4.22 
4.18 

3.99 
3.5 

3.88 

90695 

5.2 
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151. 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 

164 
165 
166 

.75 
5.51 
5.41. 
5.45 
5.41. 
5.48 
5.12 . 
5.26 
5.03 
5.54 
5.55 
5.51 
5.48 

5.29 
4.81 
5.2 

5.75 
5.51 
5.41 
5.45 
5.41 
5.48 
5.12 
5.26 
5.03 
5.54 
5.55 
5.51 
5.48 

5.29 
4. Sl. 
5.2 

90695 Total Mean Daily DO = 

~ 

5.3 
(f!f1'l. 
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~ PMK048.80, Pamunkey River at Carters· Landing, 9/6 - l.J/95 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO, mg/l QAQC DO Number Formula Value Daily DO 

100000 24.31 5.2 90695 l. 5.21 5.21 5.27 

110000 24.4 5.07 5.2 2 5.09 5.09 
~ 120000 24.66 4.9 3 4.92 4.92 

' 
130000 24.99 5.31 4 5.34 5.34 

140000 25.18 5.14 5 5.18 5.18 

150000 25.29 5 6 5.05 5.05 

160000 25.36 5.48 7 5.53 5.53 

170000 25.2 5.37 s 5.43 5.43 

180000 25.18 5.4 9 5.47- 5.47 

190000 25.12 5.42 l.O 5.5 5.5 

200000 24.94 . 5.34 l.l. 5.42 5.42 

210000 24.73 5.08 12 ~.17 5.17 

220000 24.7 5.15 13 5.25 5.25 

230000 24.77 5.13 14 5.24 5.24 

0 24.86 5.06 90795 l.S 5.17 5.17 5.33 

10000 24.92 5.12 l.6 5.24 5.24 

20000 24.99 5.15 l.7 5.28 5.28 

30000 24.97 5.19 l.S 5.33 5.33 

40000 25.05 5.18 19 5.32 5.32 

50000 24.84 5.34 20 5.49 5.49 

~ 60000 24.71 5.29 2l. 5.45 5.45 

70000 24.46 5.15 22 5.32 5.32 

~ 
80000 24.14 5.02 23 5.19 5.19 

90000 24.07 4.99 24 5.17 S.l.7 

100000 24.14 5.14 25 5.33 5.33 

110000 24.2 5.07 26 5.27 5.27 

till'\ 120000 24.36 4.96 27 5.16 5.1.6 

130000 24.64 4.97 28 5.18 S.l.S 

140000 24.82 5.03 29 5.25 5.25 

150000 25.05 5.28 30 5.51 5.5l. 

160000 25.29 5.09 31 5.32 5.32 

170000 25.18 5.37 32 5.61 5.6l. 

f~ 180000 25.07 5.29 33 5.54 5.54 

190000 24.94 5.23 34 5.49 5.49 

200000 24.79 5.21 35 5.48 s .48 

21.0000 24.64 5.14 36 5.41 s. 41 

220000 24.49 5.11 37 5.39 5.39 

230000 24.42 4.82 38 5.l.l 5.1.1 

0 24.51 5.02 90895 39 5.32 5.32 5.17 

10000 ,24. 49 4.93 40 5.23 5.23 

• 20000 24.64 4.89 41 5.2 5.2 

30000 24.73 4.95 
00G7S3 

42 5.27 5.27 

40000 24.7 4.8 43 5.].3 S.l.3 

50000 24.8~ 4.91 44 5.24 5.24 

e"'ee 
60000 24.66 5.11 45 5.45 5.45 

70000 24.53 5.03 46 5.38 5.38 

80000 24.25 4.92 47 5.28 5.28 

90000 24.02 4.77 48 5.13 S.J..3 

100000 23.98 4.8 49 5.17 5.J..7 

l.l.OOOO 24.2 4.84 50 5.22 5.22 

l"'lt\ 
120000 24.27 4.64 ; ... Sl 5.03 5.03 
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130000 24.44 -1.54 52 ". 93 4.93 

140000 24.77 4 .. 83 53 5.23 5.23 
150000 25.08 4.82 54 5.23 5.23 I=\ 

160000 25.25 4.89 55 5. 31 5.31 
l 

170000 25.36 4.42 56 4.84 4.84 
l.SOOOO 25.23 4.83 57 5.26 5.26 
190000 25.08 4.88 58 5.32 5.32 
200000 24.94 4.8 59 5.25 5.25 
2l.OOOO 24.77 4.61 60 5.06 5.06 
220000 24.6 4.43 61 4.89 4.89 
230000 24.49 4.28 62 4.75 4.75 

0 24.4 4.06 90995 63 4.54 4.54 4.7l. 
10000 24.51 4 64 4.48 4.48 
20000 24.66 4.29 65 4.78 4.78 
30000 24.73 4.4 66 4.9 4.9 
40000 24.79 4.22 67 4.73 4.73 
50000 24.84 4.21 68 4.72 4.72 
60000 24.82 4.38 69 4.9 4.9 
70000 24.71 4.56 70 5.09 5.09 
80000 24.53 4.4 71 4.94 4.94 
90000 24.27 4.12 72 4.67 4.67 

100000 24.09 3.84 73 4.39 4.39 
A 

110000 24.22 4 74 4.56 4.56 
120000 24.38 3.61 75 4.18 4.18 ' 130000 24.55 3.82 76 4.4 4.4 
140000 24.9 4.05 77 4.63 4.63 ~ 
150000 25.21 4.22 78 4.81 4.81 ,_,I 
160000 25.47 4.26 79 4.86 4.86 
170000 25.55 4.38 80 4.99 4.99 
180000 25.59 4.25 81 4.86 4.86 
190000 25.46 4.23 82 4.85 4.85 
200000 25.33 4.41 83 5.04 5.04 ~ 
210000 25.18 4.16 84 4.8 4.8 

~~ 220000 25.03 3.91 as 4.55 4.55 
230000 24.9 3. 63 86 4.28 4.28 

0 24.81 3.22 91095 87 3.88 3.88 4.46 
10000 24.82 3.28 as 3. 95 ° 3.95 
20000 24.82 3.26 89 3.93 3.93 
30000 24.94 3.22 90 3.9 3.9 
40000 25.03 3.74 91 4.43 4.43 
50000 25.12 3.64 00G7S·'1 92 4.34 4.34 
60000 25.16 3.77 .. 93 4.47 4.47 
70000 25.2 3.92 94 4.63 4.63 
80000 24.99 3.99 95 4.71 4.71 
90000 24.86 3.78 96 4.51 4.51 

100000 24.64 3.65 97 4.38 4.38 
1l.OOOO 24.55 3.64 98 4.38 4.38 
120000 24.68 3.7l. 99 4.46 4.46 
130000 24.77 3.9 100 4.66 4.66 
140000 24.92 3.57 101 4.33 4.33 

l . 
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150000 25.1.4 J.53 102 4.3 4.3 
160000 25.36 3.78 ·103 4.Sa 4.56 

·1.70000 25.47 3.63 104 4.42 4.42 
180000 25.53 3.9 105 4.7 4.7 
1.90000 25.47 3.89 106 4.69 4 .·69 
200000 25.38 4.35 107 5.16 5.16 
210000 25.2 4.08 lOS 4.9 4.9 

~ 220000 24.99 3.96 109 4. 79 - 4.79 
230000 24.64 3.76 110 4.59 4.59 

0 24.42 3.63 911.95 1.11 4.47. 4.47 4.55 
10000 24.25 3.42 112 4.27 4.27 
20000 24.22 3.28 113 4.14 4.14 
30000 24.31 3.1.7 1.14 4.03 4.03 
40000 24.36 3.61 115 4.48 4.48 
50000 24.42 3.36 116 ~.24 4!24 
60000 24.51 3.l9 1l7 4.08 4.08 
70000 24.51. 3.].3 1.18 4.02 4. 02 
80000 24.31 3.82 119 4.72 4.72 
90000 24.14 3.7 1.20 4.61 4.61. 

100000 23.85 3.68 l.2l 4.6 4.6 
110000 23.6 3.74 122 4.66 4.66 
l20000 23.83 4.05 123 4.98 4.98 

130000 24.09 4.3 124 5.24 5.24 

140000 24.16 4.18 12·5 5 .1.3 5.13 

150000 24.16 3.82 126 4.77 4.77 

1.60000 24.36 3.61 127 4.57 4.57 

].70000 24.57 3.5 128 4.47 4.47 
1.80000 24.64 2.98 129 . 3.96 3.96 

190000 24.64 3.29 130 4.27 4.27 

200000 24.58 3.69 131 4.68 4.68 

210000 24.38 3.99 132 4.99 4.99 

220000 24.16 3.9 133 4.91. 4.91. 
o4'\ 230000 23.8 3.89 134 4.9 4.9 

0 23.6 3.94 91295 1.35 4.96 4.96 4.83 

10000 23.58 3.99 1.36 5.02 5.02 

20000 23.47 3.8 137 4.84 4.84 

30000· 23.38 3.88 138 4.92 4.92 

40000 23.4 3.66 139 4.71. 4.71. 
~ 50000 23.47 3.27 140 4.33 4.33 

60000 23.63 3.49 0('0795 141 4.56 4.56 

70000 23.71 3.1 142 4.18 4.1.8 

80000 23.71 3.35 143 4.43 4.43 

90000 23.51 3.74 144 4.83 4.83 

100000 23.34 3.88 145 4.98 4.98 

~ 110000 23.25 3.84 146 4.95 4.95 

1.20000 23.25 4.12 147 5.23 5.23 

130000 23.56 4.5 148 5.62 5.62 

140000 23.74 4.28 149 5.41. 5.41 

150000 23.72 4.08 150 5.22 5.22 

1.60000 23.6 3.8 151 4.94 4.94 

~ 
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170000 23.71 '3.5 1.52 .,.65 4. 65 
180000 23.81 3.41 153 4.57 4.57 
190000 23.96 3.29 l.S4 4.46 4.46 
200000 24.05 3.05 155 4.22 4.22 
21.0000 23.94 3.74 l.S6 4.92 4.92 
220000 23.72 3.78 157 4.97 4.97 
230000 23.52 3.88 158 s.oa ·s.o8 1'2\ 

0 23.36 3.94 91395 159 5.14 5.14 s.os 
10000 23.34 3.87 160 5.08 s.oa 
20000 23.41 3.74 161 4.96 4.96' 
30000 23.34 3.55 162 4.78 4.78 
40000 23.29 3.7 163 4.93 4.93 
50000 23.2 3.44 164 4.68 4.68 

6'00C~ 23.2 3.3 16'5 4.55 4.55 
7000) 23.29 3.34 166' 4.6 4.6 
80000 23.34 3.05 16'7 4.31 4.31 

,..... 

90000 23.25 3.69 168 4.96 4.96 
100000 23.22 3.97 169 5.25 5.25 
110000 23.27 4.11 170 5.4 5.4 
120000 23.49 4.44 171 5.73 5.73 
13 0000 23.87 4.68 172 5.98 5.98 
140000 24.2 4.56 5.87 173 5.87 5.87 p. 

91395 Total Mean Daily DO = ),~ 
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PMK048.80, Pamunkey River at Carters Landing, 9/1.3 - 20/95 

; ,,,,~( 

Unusually large graduated correction, but corr. data appear normal. ) 
Sonde Date/ Corr.DO Corr.DO Mean 

Time Temp DO,mg/l QAQC DO Number Formula Value Daily DO 
140000 24.12 8.31 91395 0 5.87 5.87 5.27 
150000 24.13 8.49 5.87 1 6.04 6.04 
160000' 24.17 8.18 2 5.72 5.72 
170000 24.17 7.82 3 5.34 5.34 
180000 24.23 7.56 4 5.07 5.07 
190000 24.21 7.46 5 4.96 4.96 
200000 24.23 7.37 6 4.86 4.86 
210000 24.23 7.44 7 4.92 4.92 
220000 24.15 7.52 a 4.98- 4.98 
230000 24.1.2 7.5 9 4.95 4.95 

0 24.04 7.63 91495 l.O 5.07 5.07 4.83 
10000 24.04 ·7.66 l.l. 5.09 5.09 
20000 24.06 7.68 1.2 5.09 5.09 
30000 . 24.03 7.74 1.3 5.14 5.1.4 
40000 23.97 7.61 1.4 5 5 
50000 23.95 7.47 1.5 4.85 4.85 
60000 23.9 7.25 1.6 4.62 4.62 
70000 23.9 7.08 1.7 4.43 4.43 - 6.97 18 80000 23.92 4.31. 4. 31. 
90000 23.95 7.3 l.9 4.63 4.63 

100000 23.95 7.42 20 4.74 4.74 
~ 110000 24.01 7.49 21 4.8 4.8 

120000 24.17 7.5 22 4.79 4.79 
130000 24.37 7.54 23 4.82 4.82 
·14"0000 24.7 7.96 24 5.23 5.23 

150000 24.81 7.71 25 4.97 4.97 

160000 24.83 7.85 26 s .. 1 5.1. 
P'l 170000 24.92 7.67 27 4 • .9 4.9 

180000 24.91. 7.71 28 4.93 4.93 

190000 24.87 7.34 29 4.55 4.55 

200000 24.81 7.34 30 4.54 4.54 

210000 24.8 7.61 31. 4.8 4.8 

220000 24.72 7.59 32 4.76 4.76 

230000 24.74 7.69 33 4.85 4.85 

0 24.72 7.77 91595 34 4.92 4.92 4.93 

1.0000 24.67 7.72 35 4.86 4.86 

20000 24.61 7.8 36 4.92 4.92 

30000 24.59 8.03 37 5.14 5.1.4 

r~ 
40000 24.46 7.86 38 4.96 4.96 

50000 24.41 7.66 39 4.75 4.75 

60000 24.45 7.75 0007S7 40 4.83 4.83 

70000 24.39 7.62 41 4. 68 . 4.68 

80000 24.34 7.66 42 4.71 4. 71. 

90000 24.32 7.59 43 4.63 4.63 

100000 24.39 7.71 44 4.74 4.74 
A 110000 24.5 7.74 45 4.76 4. 76 

120000 24.59 7.74 46 4.74 4.74 

130000 24.8 8.01 47 5 5 

140000 24.91 8.02 48 5 5 

150000 25 7.88 49 4.85 4.85 
160000 25.22 8.37 so 5.33 5.33 
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170000 25 1 •. 16 51 5.1 5.1 

180000 25 8.25 52 5.18 5.18 

190000 25.02 8.28 53 5.2 5.2 

200000 25.02 8.03 54 4.94 4.94 

210000 24.98 8.14 55 5.03 5.03 

220000 24.94 7.97 56 4.85 4.85 

230000 24.91 8.39 57 5.26 5.26 
0 24.81 8.52 91695 sa 5.38 5.38 5.03 

10000 24.67 8.33 59 5.18 5.18 ~ 

20000 24.43 8.27 60 5.1 5.1 

30000 24.32 8.28 61 5.1 5.1 
40000 24.23 8.17 62 4.9a 4.9a 

50000 24.21 8.34 63 5.14 5.14 

60000 24.17 8.24 64 5.03 5.03 

70000 24.1 8.06 65 4.83 4.83 

80000 24.15 8.01 66 4.77 4.77 
11"'1 

90000 24.24 8.13 67 4.88 4.8a 
100000 24.32 8.12 6a 4.86 4.86 

110000 24.28 8.09 69 4.82 4.82 

120000 24.26 8.43 70 5.14 5.14 

130000 24.21 8.43 71 5.13" 5.13 
140000 24.08 8.43 72 5.12 5.12 

150000 23.99 8.49 73 5.17 5.17 

160000 23.95 8.49 74 5.15 5.15 
170000 23.92 8.29 75 4.94 4.94 
1aOOOO 23.92 8.39 76 5.03 5.03 

190000 23.99 8.53 77 5.16 5.16 
200000 24.08 8.2 78 4.a2 4.82 
210000 24.1 8.46 79 5.06 5.06 

220000 24.1 8.1 so 4.69 4.69 
230000 24.1 8.62 Sl 5.2 5.2 

0 24.04 8.52 91795 a2 5.09 5.09· 4.99 

10000 24.03 8.86 a3 5.42 5.42 
20000 23.9 8.76 84 5.3 5.3 #Do 

30000 23.75 8.71 as 5.24 5.24 
40000 23.53 8.64 86 5.16 5.16 
50000 23.37 8.61 87 5.12 5.12 
60000 23.32 8.2a sa 4.78 4.78 
70000 23.34 8.19 89 4.67 4.67 . ~J 
80000 23.37 8.46 90 4.93 4.93 
90000 23.44 a.S9 91 5.05 5.05 

100000 23.52 8.1.7 92 4.62 4.62 
110000 23.53 8.54 93 4.98 4.98 

120000 23.46 8.83 94 5.25 S.2~007SS 
1.30000 23.32 8.8 95 5.21 5.21 
140000 23.16 8.74 96 5.14 5.14 (01. 

150000 23.1 8.78 97 5.17 5.17 
160000 23.23 8.93 98 5.3 5.3 
170000 23.26 8.79 99 5.15 5.15 
180000 23.25 7.64 100 3.99 3. 99 

,:.. 
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AI\ . 
190000 23.17 3.76 101 . 5 .1 5.1 
200000 23.1 8.62 102 4.95 4.95 
210000 23.14 8.22 103 4.53 4.53 
220000 23.17 8.45 104 4.75 4.75 
230000 23.25 8.53 lOS 4.82 4.82 

1!1:\ 0 23.25 8.07 91895 106 4.35 4.35 4.92 
10000 23.16 8.8 107 5.07 5.07 

I"!'\ 
20000 23.03 8.82 108 5.07- 5.07 
30000 22.85 8.75 109 4.99 4.99 
40000 22.65 8.73 110 4.96 4.96 
50000 22.58 8.7 111 4.92 4.92 
60000 22.58 8.84 112 5.05 5.05 

70000 22.53 8.74 113 4.93 4.93 
80000 22.49 9.02 114 5.2 5.2 

90000 22.49 8.56 115 4.73 4.73 

100000 22.62 8.7 116 4.86 4.86 

110000 22.83 8.71 . 117 4.85 4.85 

120000 22.87 8.22 118 4.35 4.35 

130000 22.85 8.8 119 4.92 4.92 

140000 22.8 8.75 120 4.86 4.86 

150000 22.81 8.91 121 5.01 5.01 

160000 22.9 8.89 122 4.97 4.97 

170000 22.89 9.19 123 ·5. 26 5.26 

180000 22.89 9.12 124 5.18 5.18 

190000 22.83 9.24 125 5.29 5.29 

200000 22.8 9.22 126 5.26 5.26 

210000 22.78 8.75 127 4.77 4.77 

220000 22.8 8 .5s· 128 4.56 4.56 

230000 22.83 8.61 129 4.61 4.61 

0 22.85 8.99 91995 130 4.98 4.98 5.19 

10000 22.85 8.78 131 4.76 4.76 

20000 22.71 9.14 132 5.1 5.1 

~"'-'\ 30000 22.62 9.17 133 5.12 5.12 

40000 22.44 9.2 134 5.14 5.14 

50000 22.21 9.33 135 5.26 5.26 

60000 22.05 9.43 136 5.34 5.34 

70000 22.01 9.5 137 5.4 5.4 

~~ 
80000 21.92 9.38 138 5.27 5.27 

90000 21.94 9.54 139 5.42 5.42 

100000 22.01 9.36 140 5.23 5.23 

110000 22.22 9.02 141 4.87 4.87 

120000 22.47 8.97 142 4.81 4.81 

130000 22.62 8.93 143 4.76 4.76 000799 
140000 22.56 9.4 144 5.22 5.22 

P-\ 150000 22.46 9.37 145 5.18 5.18 

160000 22.38 9.45 146 5.24 5.24 

170000 22.37 9.57 147 5.35 5 ~35 

180000 22.37 9.71 148 5.48 5.48 

190000 22.29 9.56 14:9 5.32 5.32 

200000 22.21 9.62 150 5.37 5.37 

~ 
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210000 22.24 t. 78 
220000 22.22 9.57 

"230000 22.26 9.48 
0 22.33 9.27 92095 

10000 22.35 8.9& 
20000 22.42 8.7 
30000 22.29 9.34 
40000 22.17 9.&1 
50000 22.05 9.71 
60000 21.8 9.72 
70000 21.53 9.65 
80000 21.43 9.68 
90000 21.43 9.56 

100000 21.55 9.72 
llOOOC. 21.82 9.38 
120000 22.17 9.39 
130000 22.44 9.72 5.26 

9/20/95 Total 

-922-

151 .51 
152 !i.29 
153 5.19 
154 4.97 
155 4.65 
156 4.37 
157 5 
158 5.26 
159 5.35 
160 5.34 
161 5.26 
162 5.28 
163 5.15 

164 5.3 
165 4.94 
166 4.94 
167 5.26 

Mean Daily DO z 

5~51. 
5.29 
5.19 
4.97 s.os 
4.65 
4.37 

5 
5.26 
5.35 
5.34 
5.26 
5.28 
5.15 

5.3 
4.94 
4.94 
5.26 

ooosoo 

1 
~I 

PI'\ 



PMK048. SO, Pamunkey River at Carters Landing, 9/20 - 27/95 

Sonde Date/ Corr.DO Corr.DO Mean· 
Time Temp DO, mg/1 QAQC DO Number Formula Value Daily CO 

130000 22.64: 5.93 92095 102 5.26 5.26 5.17 
140000 22.44 5.55 5.2·6 101 4.89 4.89 Partial 

.... 150000 22.28 5.45 100 4.79 4.79 Day 
160000 22.33 5.62 99 4.97 4.97 
170000 22.3 5.73 98 5.09 5.09 
180000 22.23 5.87 91 5.23 5.23 
190000 22.17 6.02 96 5.39 5.39 
200000 22.12 6.04 95 5.42 5.42 
210000 22.1 5.9 94 5.28 - 5.28 

~ 

220000 22.08 5.94 93 5.33 5.33 
230000 22.12 5.82 92 5.22 5.22 

0 22.17 5.73 92195 91 s.i3 5.13 5.06 
10000 22.23 s.s 90 4.91 4.91 
20000 22.3 5.55 89 4.97 4.97 
30000 22.35 5.54 sa 4.96 4.96 
40000 22.23 5.51 87 4.94 4.94 
50000 22.17 5.6 86 5.04 5.04 
60000 22.03 5.64 85 5.08 5.08 
70000 21.85 5.67 84 5.12 5.12 
80000 21.73 5.61 83 5.06 5.06 
90000 21.68 5.58 82 5.04 s. 04 

100000 21.69 5.5 81 4.97 4. 97 
110000 2J..76 5.42 so 4.89 4.89 
120000 21.92 5.48 79 4.96 4.96 
130000 22.08 5.47 78 4.96 4.96 
140000 22.33 5.46 77 4.95 4.95 
150000 22.51 4.7 76 4.2 4.2 
160000 22.75 5.7 75 5.21 5.21 
170000 22.35 5.59 74 S.l S.l 
180000 22.33 5.72· 73 5.24 5.24 

190000 22.37 5.88 72 5.41 5.41 

200000 22".3 5.9 71 5.43 5.43 

210000 22.23 5.7 70 5.24 5.24 
~ 220000 22.25 5.75 69 5.3 5.3 

230000 22.28 5.73 68 5.28 5.28 
0 22.33 5.59 92295 67 5.15 5.15 5.18 

l.OOOO 22.35 5.59 66 5.16 5.16 

20000 22.42 5.31 65 4.88 4 .as 
30000 22.48 5.46 64 5.04 5.04 

If~"!\ 40000 22.5 5.34 63 4.93 4.93 

50000 22.41 5.54 62 5.13 5.13 

60000 22.32 5.54 61 5.14 S.l4 
70000 22.21 5.63 60 5.24 5.24 

80000 22.14 5.6 59 5.21 5.21 

90000 22.07 5.59 sa 5.21 5 .2l. 
~ 100000 22.07 5.59 57 5.22 5.22 

110000 22.1 5.5 56 5.13 5.13 ooosol 
120000 22.26 5.49 55 5.13 5.13 

130000 22.37 5.52 54 5.17 5.17 

140000 22.78 5.47 53 5.12 5.12 

150000 22.85 5.54 52 5.2 5.2 
~ 
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160000 22.87 0 5.3 .51 :. 97 4.97 

170000 22.85 5.61 so 5.28 5.28 

180000 22.68 5.57 49 5.25 5.25 

190000 22.59 5.68 48 5.36 5.36 

200000 22.55 5.72 47 5.41 5.41 

210000 22.41 5.67 46 5. 37 5.37 

220000 22.25 5.57 45 5.27 5.27 

230000 22.21 5.54 44 5.2'5 5.25 

0 22.26 5.65 92395 43 5.37 5.37 5.31 

10000 22.3 5.61 ·42 5.33 5.33 
~ 

20000 22.25 5 .1.9 ° 41. 4.92 4.92 

30000 22.26 5.47 40 5.21. 5.21 

"40000 22.21 5.38 39 5.12 5.12 

50000 22.21 5.44 38 5.1.9 5.19 

60000 22.1.7 5.53 37 5.29 5.29 

70000 22 5.54 36 5.3 5.3 

80000 21..8 5.57 35 5.34 5.34 

90000 21..43 5.53 34 5. 31. 5.31 

1.00000 21..18 5.47 33 5.25 5.25 

11.0000 21.04 5.57 32 5.36 5.36 

1.20000 21..04 5.58 31. 5. 38 5.38 

1.30000 21.16 5.44 . 30 5.24 5.24 ~ 

140000 21.32 5.34 29 5.15 5.15 

1.50000 21.48 5.45 28 5.27 5.27 

160000 21.5 5.27 27 5.09 5.09 

170000 21.5 5.45 26 5.28 5.28 
1.80000 21.46 5.53 25 5. 37 5.37 

190000 21..29 5.57 24 5.41. 5.41 

200000 20.99 5.6 23 5.45 5.45 
210000 20.51 5.67 22 5.53 5.53 

220000 20.29 5.71 21 5.57 5.57 

230000 20.2 5.85 20 5.72 5.72 

0 20.08 5.77 92495 19 5.65 5.65 5.65 

10000 20.13 5.72 18 5.6 5.6 12\ 

20000 20.18 5.59 17 5.48 5.48 

30000 20.29 5.41 16 5.3 5.3 

40000 20.46 5.43 15 5.33 5.33 
50000 20.53 5.41 14 5.32 5.32 

60000 20.39 5.57 13 5.48 5.48 

70000 20.13 5.6 12 5.52 5.52 ~( 

80000 1.9.78 5.68 11 5.61 5.61 

90000 19.49 5.74 10 5.67 5.67 
OOOB< 100000 1.9.56 5.91 9 5.85 5 .as 

110000 19.71 5.94 8 5.89 5.89 
1.20000 19.68 5.96 7 5.91 5. 9:l 

1.3000C• 19.66 5.81 6 5.77 5.77 
14000C~ 1.9.8 5.77 5 5.74 5.74 
150000 20.01 5.69 Grad. 4 5.66 5.66 
l.6000CI 20.16 5.49 Cor:. 3 5.47 5.47 
1.70000 20.3 5.65 Assumed 2 5.64 5.64 
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180000 
190000 
"200000 
210000 
220000 
230000 

0 

J.OOOO 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

1.00000 
ll.OOOO 
120000 
130000 
140000 
150000 
160000 
170000 
180000 
1.90000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

100000 
110000 
120000 
130000 
140000 
150000 
160000 
170000 
180000 
190000 

20.34 .48 OX HERE!! 
20.2 5.71 

20.01 5.74 
19.73 5.84 
1.9.49 5.95 
19.47 6.01 
19.43 5.95 92595 

19.4 5.96 
19.43 5.72 
19.54 5.62 
19.71 5.66 
19.73 5.6 
19.83 5.51 
19.71 5.72 
1.9.52 5.78 
1.9.28 5.86 
J.9.12 5.88 
19.16 5.95 
19.33 5.96 
1.9.33 5.86 
19. Jl. 5.68 
19.43 5.82 
19.57 5.54 
19.64 5.38 
19.8 5.26 

19.89 5.45 
19.71 5.7 
19.54 5.73 
19.35 5.79 
19.21 5.79 
19.23 5.82 92695 
19.23 5.73 
19.21. 5.72 
19.18 5.71 
19.28 5.56 
19.4 5.3 

19.45 5.45 
19.52 5.41 
19.38 5.49 
19.28 5.7 
19.14 5.71 
19.09 5.7 
19.19 5.76 
19.26 5.79 
19.24 5.68 
19.24 5.63 
19.28 5.58 
19.35 5.36 
19.38 5.45 
19.45 5.49 
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1 .47 5.47 
1 :i.72 5.72 
2 5.75 5.75 
3 5.86 5.86' 
4 5.98 5.98 
5 6.04 6.04 
6 5.99 5.99 5.83 

7 6.01 6.01 
8 5.77 5.77 
9 5.68 5.68 

10 5.73 5. 73 
11 5.67 5.67 
12 5.59 5.59 
13 5.81 5.81 
14 5.87 5.87 
lS 5.96 5.96 
16 5.99 5.99 
1.7 6.06 6.06 
l.S 6.08 6.08 
19 5.98 5.98 
20 -5.81 5.81. 
21 5.96 5.96 
22 5.68 5.68 
23 5.53 5.53 
24 5.42 5.42 
25 5.61. 5.6J. 
26 5.87 5.87 
27 5.91 5.91 
28 5.97 5. 97 
29 5.98 5.98 
30 6.02 6.02 5.87 
31 5.93 5.93 
32 5.93 5.93 
33 5.93 5.93 
34 5.78 5.78 
35 5.53 5.53 
36 5.69 s. 69 
37 5.65 5.65 
38 5.74 5.74 
39 5.96 5.96 
40 5.97 5.97 
41 5.97 5.97 ooosoa 42 6.04 6.04 
43 6.07 6.07 
44 5.97 5.97 
45 5.93 5.93 
46 5.88 5.88 
47 5.67 5.67 
48 5.77 5.77 
49 5.81 5. Sl. 



. . . 
200000 1.9.52 ;.ss 50 .• sa s.ss 
210000 1.9.31 5.56 51 5.89 5.89 
220000 1.9.21 5.58 52 5.92 5.92 
230000 19.09 5.51 53 5.86 5.86 

1 
0 18.99 5.34 9.2795 54 5.69 5.69 5.62 

10000 1.9 5a2.9 55 5.65 5.65 
20000 18.97 5.01 56 5.38 5.38 
30000 18 . .93 5.03 57 5.4 5.4 

,c.. 

40000 18.92 5.0.9 sa 5.47 5.47 
50000 18.93 5.19 59 5.58 5.58 
60000 18.95 5.25 60 5.64 5.64 
70000 18.95 5.26 61 5.66 5.66 
80000 18.81 5.35. 62 5.76 5.76 

~ 
~ 

90000 18.87 5.42 63 5.83 5.83 
10000C 18.78 5.2.9 64 5.71 5.71 
110000 18.73 5.11 65 5.54 5.54 
120000 18.85 5.13 66 5.56 5.56 
130000 19.18 5.4 5.84 67 5.84 5.84 

92795 Total Mean Daily DO = .:.5¥ 
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~ PMK048.80, Pamunkey River at Carters Landing, 9/27 - 10/4/95 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO, mg/l QAQC DO Number Foemula Value Daily DO 

130000 19.37 . 5.84 92795 1 5.84 5.84 5.54 
140000 19.35 5.83 5.84 2 5.84 5.84 
150000 19. 32· 5.28 3 5.29 5.29 

~t=':\ 160000 19.51 5.24 4 5.26 5.26 
170000 . 19.65 5.28 5 5.3 5.3 
180000 19.68 5.46 6 5.49 5.49 
190000 19.68 5.36 7 5.39 5.39 
200000 19.71 5.63 s 5.67 5.67 
210000 19.63 5.68. 9 5.72 5.72 

~ 220000 19.51 5.62 10 5.67 5.67 
230000 19.3 5.44 11 5.49 5.49 

0 19.2 5.3 92895 12 5.36 5.36 5.58 

10000 19.23 5.52 1.3 5.58· 5.58 
20000 19.27 5.67 14 5. 74. 5.74 

30000 19.21 5.64 15 5.71 5.71 

40000 19.13 5.41 16 5.48 5.48 

50000 19.04 5.31 17 5.39 5.39 
60000 19.04 5.26 18 5.34 5.34 

70000 18.99 4.94 19 5.03 5.03 

80000 19.02 5.25 20 5.34 5.34 

90000 18.92 5.28 21 S.3B 5.38 

~ 100000 18.94 5.33 22 5.43 5.43 

·110000 19.01 5.55 23 5.66 5.66 

~ 
120000 19.06 5.82 24 5.93 5.93 

130000 19.2 6.19 25 6.31 6.31. 

140000 1.9.35 6.32 26 6.44 6.44 -

150000 19.65 6.21 27 6.34 6.34 

I~ 160000 19.61 5.72 28 5.85 5.85 

170000 19.75 5.51 29 5.64 5.64 

180000 19.78 5.25 30 5.39 5.39 

190000 19.77 5.21 31 5.35 5.35 

200000 19.77 4.96 32 5.1.1 5.11 

210000 19.75 5.09 33 5.24 5.24 

A 220000 19.66 5.21 34 5.37 5.37 
~ 230000 19.59 5.31 35 5.47 5.47 

0 19.44 5.51 92995 36 5.68 5.68 5.85 

10000 19.32 5.69 37 5.86 5.86 

20000 19.21 5.82 38 6 6 

30000 19.15 5.87 39 6.05 6.05 

40000 19.15 5.8 40 5.99 5.99 

50000 19.15 5.55 41 5.74 5.74 

60000 19.2 5.45 42 5.65 5.65 

70000 19.2 5.26 43 5.46 5.46 

80000 19.21 5.07 44 5.27 5.27 

90000 19.21 5.15 45 5.36 5.36 OOosos 100000 19.23 5.3 46 5.51 5. S:l 
~ 11.0000 19.27 5.53 47 5.75 5.75 

120000 19.28 5.74 48 5.96 5.96 

130000 19.32 5.98 49 6.21 6.21 

140000 l.9.35 6.17 so 6.4 6.4 

150000 19.39 6.23 51 6.47 6.47 

160000 19.59 6.09 52 6.33 6.33 
~ 

~ 
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170000 1.9.7 3.97 53 .. 22 6.22 

180000 19.82 5.75 54 6 6 

190000 19.82 5.49 55 5.75 5.75 f'l1'l 

200000 19.84. 5.5 56 5.76 5.76 I 

210000 1.9.85 5.31 57 5.57 5.57 
220000 1.9.87 5.35 58 5.62 5.62 
230000 J.9.71 5.45 59 5.72 5.72 

0 19.61 5.66 93095 60 5.94 5.94 6.17 
10000 1.9.46 5.73 61 6.01 6.01 
20000 19.21 5.8 62 6.09 6.09 
30000 19.04 5.86 63· 6.15 6.15 
40000 18.97 6 64 6.3 6.3 
50000 18.99 5.87 65 6.17 6.17 
60000 19.04 6.14 66 6.45 6.45 
7000C 19.16 . 5.67 67 5.98 5.98 
80000 19.2 5.56 68 5.88 5.88 

p., 

90000 19.28 5.31 69 5.63 5.63 
100000 1.9.35 5.57 70· 5.9 5.9 
110000 1.9.35 5.55 71 5.88 5.88 
J.2000C1 1.9.32 5.65 72 5.98 5.98 
130000 19.21 5.84 73 6.18 6.18 
140000 J.9.21 6.48 74 6.82 6.82 A 

150000 19.25 6.28 75 6.63 6.63 
160000 19.27 6.23 76 6.58 6.58 ~ 
170000 19.32 6.12 77 6.48 6.48 
180000 19.42 6.04 78 6.4 6.4 

~ 
190000 19.52 5.96 79 6.33 6.33 
200000 19.63 5.76 so 6.13 6.13 A~ 

210000 19.65 5.68 8l. 6.06 6.06 
220000 19.7 5.69 82 6.07 6. 07 
230000 19.71 5.61 83 6 6 

0 19.54 5 .·64 100195 84 6.03 6.03 6.39 
10000 ].9.46 5.77 as 6.16 6.16 
20000 19.21 5.81 86 6.21 6. 2l. A 

30000 18.94 5.88 87 6.28 6.28 
~ 

40000 18.75 6.1 88 6.51 6. Sl. 
50000 18.65 5.72 89 6.13 6.13 
60000 18.61 5.86 90 6.28 6.28 
70000 18.66 5.91 91 6.33 6. 33 
80000 18.72 5.89 92 6.32 6.32 
90000 18.84 5.61 93 6.04 6.04 

100000 19.04 5.62 94 6.06 6.06 
110000 19.18 5.6 95 6.04 6.04 OOosos 120000 19.16 5.82 96 6.27 6.27 
130000 19.09 5.98 97 6.43 6.43 
140000 19.04 6.16 98 6.62 6.62 (311 

1.50000 19.08 6.39 99 6.85 6.85 
160000 19.06 6.44 100 6.9 6.9 
170000 19.13 6.61 101 7.08 7. 08 

180000 19.15 6.38 102 6.85 6.85 

fllll'l 
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190000 19.16 L23 103 ·• 71 6.71. 
200000 19.25 6.05 104 6 .. 53 6.53 

·210000 19.28 5.59 1.05 6.08 6.08 
220000 19.32 5.76 106 6.25 6.25 
230000 19.4 5. 81 107 6.31 6.31 

~ 
0 19.49 5.46 100295 lOS 5.96 5.96 6.69 

10000 19.28 5.8 109 6.31 6.31 

20000 19.13 5.87 110 6.38 
.:.... 

6.38 
~ 30000 18.94 5.98 111 6.5 6.5 

40000 18.72 6 112 6.52 6.52 
50000 18.6 6.11 113 6.64 6.64 
60000 18.54 6.01 114 6.54 6.54 
70000 18.49 6.1 1.15 6.63 6.63 
80000 18.54 5.94 1.16 6.48 6.48 

~ 90000 18.61 5.98 117 6.52 6.52 
100000 18.78 6.05 11.8 6.6 6.6 
11.0000 19.1.5 5.81 . 11.9 6.36 6.36 
120000 18.94 5.86 1.20 6.42 6.42 
130000 19.08 6 1.21 6.56 6.56 
1.40000 19.2 6.1.9 122 6.76 6.76 
150000 19.4 6.41. 123 6.98 6.98 
160000 19.58 6.58 124 7.16 7.16 

170000 19.52 6.79 1.25 7.37 7.37 

180000 19.51 6. 66_ 126 7.25 7.25 

1.90000 19.51. 6.67 127 7.26 7.26 
200000 1.9.56 6.38 1.28 6.97 6.97 

210000 19.58 6.38 1.29 6.98 6.98 

220000 19.59 6.18 1.30 6.78 6.78 

230000 19.63 6.1.3 131 6.74 6.74 

0 19.7 6.09 . 100395 1.32 6.7 6.7 6. as · 
10000 19.65 5.8 133 6.42 6.42 

20000 19.58 6.1 134 6.72 6.72 

~ 30000 19.49 6.29 1.35 6.92 6.92 

40000 19.39 6.44 136 7.07 7.07 

50000 19.3 6.51 1.37 7.1.5 7.15 

60000 1.9.2 6.28 138 6.92 6.92 
70000 ·1.9 .13 6.31 1.39 6.96 6.96 
80000 1.9.16 6.28 140 6.93 6.93 

I 

~~ 90000 1.9.21 6.05 1.41. 6.71 6. 7~ 

100000 19.32 5.85 142 6.51 6. 5l. 

110000 1.9.59 5.93 143 6.59 6.59 

120000 20.03 5.96 144 6.63 6.63 on0 
130000 19.65 5.85 145 6.52 6.52 -· 80'? 
140000 19.85 6.03 146 6.71. 6.7l. 

~ 1.50000 19.94 6.12 147 6.8 6.8 

160000 20.18 6.43 148 7.1.2 7.12 

170000 20.24 6.55 149 7.24 7.24 

180000 20.1 6.41 150 7.l.l 7. 1l. 

190000 1.9.99 6.5 151. 7.2 7.2 

200000 20.04 6.42 1.52 7.13 7.13 

~ 
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210000 20.22 ; .22 1.53 .93 6.93 
220000 20.24 6.21 1.54 6.93 6.93 

. 230000 20 .2·2 5.71 1.55 6.43 6.43 
0 20.24 5.68 100495 156 6.4 6.4 6.63 

10000 20.29 5.9 157 6.63 6.63 
20000 20.3 5.79 l.SS 6.52 6.52 
30000 20.22 5.95 159 6.69 6.69 A 
40000 20.17 5.95 160 6.69 6.69 
50000 20.11 6.02 161 6.77 6.77 
60000 20.03 6.03 162 6.78 6.78 
70000 19.87 6.03 163 6.79 6.79 
80000 19.82 6.07 164 6.83 6.83 
90000 19.91 5.84 165 6.61 6.61 

~ 

100000 20.01 6.07 166 6.84 6.84 
1.10000 20.1 5.87 1.67 6.65 6.65 
120000 20.17 5.73 168 6.51 6.51 
130000 20.24 5.56 1.69 6.35 6.35 
1.40000 20.3 5.63 6.42 170 6.42 6.42 

100495 Total Mean Daily DO = 0.~ 
~ 
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PMK04S.SO, Pamunkey • .7er at Carters Lancij.ng, J.l - 11/95 M -,ft ,, 
Sonde Date/ Corr.DO Corr.DO ean 

Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 
140000 20.17 6.42 100495 l. 6.42 6.42 6.53 

f.'ll!'\ 150000 20.27 6.37 ·6 .42 2 6.38 6.38 
160000 20.2 6.42 3 6.43 6.43 
170000 20.15 6.55 4 6.56 6.56 
180000 20.08 6.58 s 6.59 6.59 
190000 19.99 6.59 6 6.61 6.61 
200000 19.89 6.45 7 6.47 6.47 

~ 
210000 19.9 6.68 8 6.7 6.7 
220000 19.99 6.53 9 6.56 6.56 
230000 20.09 6.54 10 6.57 6.57 

0 20.15 6.41 100595 11 6.44 6.44 6.28 
10000 20.18 6.39 12 6.43 6.43 
20000 20.23 6.26 13 6.3 6.3 
30000 20.25 6.18 14 6.22 6.22 
40000 20.25 6.21 15 6.25- 6.25 
50000 20.2 6.33 16 6.38 6.38 
60000 20.11 6.48 17 6.53 6.53 
70000 20.02 6.43 18 6.48 6.48 
80000 19.94 6.38 19 6.44 6.44 

90000 19.9 6.08 20 6.14 6.14 
~ 100000 19.97 6.18 21 6.24 6.24 

110000 20.13 6.2 22 6.26 6.26 

120000 20.3 6.11 23 6.18 6.18 
130000 20.43 6.11 24 6.18 6.18 

140000 20.51 6.13 25 6.2 6.2 

150000 20.6 5.89 26 5.97 .. 5.97 
~ 160000 20.55 6.19 27 6.27 ·6.27 

170000 20.53 6.13 28 6.21 6.21 

180000 20.53 6.15 29 6.24 6.24 

190000 20.58 6.13 30 6.22 6.22 

200000 20.6 6.24 31 6.33 6.33 

210000 20.51 6.38 32 6.47 6.47 
!"='\ 220000 20.51 6.08 33 6.18 6.l.S 

. 230000 20.57 6.04 34 6.14 6.1.4 

0 20.64 5.99 100695 35 6.09 6.09 5.94 

10000 20.69 5.75 36 5.86 5.86 

20000 20.69 s. 64 37 5.75 5.75 

30000 20.71 5.64 38 5.75 5.75 

fill\ 40000 20.71 5.97 39 6.09 6.09 

50000 20.67 5.87 40 5.99 5.99 

60000 20.57 5.87 41 5.99 5.99 

I 

I~ o~osas 

~ 

70000 20.48 5.85 42 5.97 5.97 

80000 20.29 5.84 43 5.97 5.97 

90000 20.2 5.88 44 6. O:L 6.01 

100000 20.2 5.8 45 5.93 5.93 

110000 20.32 6.01 46 6.15 6.1.5 

~ 120000 20.5 5.77 47 5.91 5.91 
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130000 20.79 ~. 65 48 .79 5.79 

1.40000 20.95 5.62 49 :;.76 5.76 

l.SOOOO 21.3 5.7 so 5.85 5.85 

l.60000 20.95 5.27 51 5.42 5.42 

l.70000 21.2. 5.77 52 5.92 5.92 

1.80000 20.93 5.71 53 5.87 5.87 

1.90000 20.92 5.79 54 5.95 5.95 fSl\ 

200000 21.02 6.04 55 6.2 6.2 

210000 21.02 6.2 56 6.37 6.37 

220000 20.95 5.94 57 6.11 6.11 

230000 20.95 5.69 58 5.86 5.86 

0 20.99 6.01 100795 59 6.18 6.18 5.59 

10000 21.02 5.69 60 5.87 5.87 

20000 21.02 5.39 61 5.57 5.57 

30000 21.02 5.42 62 5.6 5.6 

40000 21.02 5.47 63 5.66 5.66 

50000 21.04 5.S4 64 5.73 5.73 
60000 21.02 5.71 65 5.9" 5.9 
70000 20.95 5.82 66 6.01 6.01 
80000 20.97 5.74 67 5.94 5.94 

90000 21.04 . 5.54 68 5.74 5.74 

100000 21.13 5.43 69 5.63 5.63 
110000 21.2 5.41 70 5.62 5.62 

120000 21.36 5.44 71 5.65 5.65 

13000~ 21.55 5.43 72 5.64 5.64 
140000 21.68 5.41 73 5.63 5.63 
150000 21.64 5.27 74 5.49 5.49 
160000 21.69 4.66 75 4.88 4.88 
170000 21.52 5.08 76 5.3 5.3 
18000v 21.69 5.43 77 5.66 5.66 
19000C 21.71 5.35 78 5.58 5.58 
200000 21.84 5.28 79 5.51 5.51 Pl. 

210000 22.03 5.17 so 5.41 5. 4l. 

220000 22.07 5 81 5.24 5.24 
230000 22.01 4.46 82 4.7 4.7 

0 21.94 4.64 100895 83 4.88 4. 88 4.86 

10000 21.96 4.48 84 4.73 4.73 
20000 21.92 4.52 as 4.77 4.77 A 

30000 21.82 4.21 86 4.46 4.46 
40000 21.69 4.73 87 4.99 4.99 
50000 21.62 4.62 88 4.88 4.88 
60000 21.48 4.96 89 5.22 5.22 
70000 21.55 4.99 90 5.26 5.26 
80000 21.5 4.92 91 5.19 5.19 ~ 

90000 21.34 4.82 92 5.09 5.09 
100000 21.3 4.69 93 4.96 4.96 
110000 21.45 4.23 94 4.51 4. 5l. 
120000 21.55 4.47 95 4.75 4. 75 
130000 21.6 4.48 96 4.76 4.76 
140000 21.78 4.31 97 4.6 4.6 

000810 
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150000 21.91 ~·. 65 98 .94 4.94 
160000 21.94 4.11 99 , .. 4 4.4 
170000 21.91 4.2 100 4.5 4.5 
180000 21.84 4.12 l.Ol 4.42 4.42 

~ 
190000 21.69 4.78 1.02 5.08 s.os 
200000 21.55 4.69 103 4.99 4.99 
210000 21.46 4.67 104 4.98 4.98 
220000 21.48 4.87 lOS 5.18 5.18 
230000 21.5 4.8 106 5.11 5.11 

0 21.39 4.63 100995 107 4.95 4.95 s .31 

~ 
10000 21.34 4.21 lOS 4.53 4.53 
20000 21.3 4.62 109 4.94 4.94 
30000 21.2 4.21 110 4.53 4.53 
40000 21.1.3 4.35 1l.1 4.68 4.68 
50000 21.06 4.36 . 1l.2 4.69 4.69 

60000 20.85 4.58 1l.3 4.91 4.91 
70000 20 .. 86 4.85 114 5.1.9 5.19 
80000 20.86 4.93 115 5.27 5.27 

90000 20 .• 67 5.06 ll.6 5.4 5.4 

100000 20.55 5.29 117 5.64 5.64 

110000 20.65· 5.34 l.l.S 5.69 5.69 

120000 20.9 5.48 119 5.83 5. 83 

1.30000 20.93 5.37 120 5.72 5.72 

140000 21..07 5.32 1.21. 5.68 5.68 

150000 21.1.6 5.37 122 5.73 5.73 

160000 21.34 5.14 123 s.s 5.5 

170000 21.23 4.93 124 5.3 5.3 

180000 21.2 4.8 125 5.17 5.17 

190000 21..07 4.87 126 5.24 5.24 

200000 20.99 5.16 127 5.53 5.53 

210000 20.85 5.4 128 5.78 5.78 

220000 20.81 5.42 129 5.8 5.8 

230000 20.85 5.42 130 5.8 5.8 
0 20.81 5.34 101095 131. 5.73 5.73 5.46 

10000 20.72 5.2 132 5.59 s .59 

~ 20000 20.71 5.26 133 5.65 5.65 

30000. 20.62 4.82 1.34 5.22 5.22 

40000 20.44 4.66 135 5.06 5.06 

50000 20.41 4.41 136 4.81 4. SJ. 

60000 20.36 4.96 137 5.36 5.36 

70000 20.22 5.06 138 5.47 5.47 

~ 80000 20.22 5.17 139 5.sa 5 .sa 

90000 20.16 5.21 140 5.62 5.62 

100000 19.99 5.28 141 5.7 5.7 

110000 20.01 5.38 142 5.8 5.8 

120000 20.2 5.45 143 5.87 5.87 

130000 20.48 5.42 144 5.85 s.es 
/""!\ 140000 20.39 5.36 145 5.79 5.79 

150000 20.65 5.18 146 5.61 5.61 

160000 20.71 4.94 147 5.37 5.37 

170000 20.79 5.05 l48 5.49 5.49 

180000 20.72 4.4 149 4.84 4.84 

190000 20.65 4.94 150 5.38 5. 38 

~ 200000 20.36 4.59 151 5.04 5.04 

210000 20.43 4.83 152 5.28 5.28 

220000 20.32 4.95 153 5.4 5.4 
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230000 20.23 5.01 154 5.46 5.46 
0 20.15 4.99 101195 155 5.45 5.45 5.21 

p. 

10000 20.08 4.73 156 5.19 5.19 
20000 20.15 4.71 157 5.17 5.17 
30000 20.11 4.9 158 5.37 5.37 
40000 20.08 4.85 159 5.32 5.32 
50000 20.08 4.72 160 5.19 5.19 
60000 20 4.41 161 4.89 4.89 
70000 20.01 4.27 162 4.75 4.75 
80000 19.85 4.65 163 5.13 5.l.3 
90000 19.9 4.73 164 5.21 5.21 

100000 19.9 4.79 165 5 .28" 5.28 
110000 ].9.96 5.09 s.sa 166 5.58 5.58 

101195 Total Mean Daily DO = 
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IS\ 

PMK048.80, Pamunkey River at Carters Landing, 10/11 - 18/95 

Sonde Date/ Corr.DO. Corr.DO Mean 
Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 

110000 19.8 5.6 10l195 1 5.6 5.6 5.55 
120000 . 19.91 5.72 2 5.73 5.73 tS .. l..\ 
130000 20.04 5.82 3 5.83 5.83 
140000 20.3 5.85 4 5.86 5.86 
150000 20.36 5.65 5 5.66 5.66 
160000 20.46 5.6 6 5.62 5.62 
170000 20.55 5.51 7 5.53 5.53 

~ 180000 20.57 5.4 8 5.42 5.42 
190000 20.55 5.24 9 5.26 5.26 
200000 20.55 5.31 10 5.34 5.34 
210000 20.43 5.29 l1 5.32 5.32 
220000 20.37 5.45 12 5.48 5.48 
230000 20.17 5.49 13 5.52 5.52 

~ 0 20.04 5.51 .101295 ].4 5.55 5.55 5.57 

10000 19.96 5.6 l.S 5.64 5.64 
20000 19.87 5.64 ].6 5.68 5.68 
30000 19.84 5.58 ].7 5.62 5.62 
40000 19.87 5.48 18 5.53 5.53 
50000 19.85 5.34 19 5.39 5.39 

~ 60000 19.84 5.32 20 5.37 5.37 
70000 19.8 5.08 21 5.13 5.13 
80000 19.8 5.26 22 5.32 5.32 
90000 19.7 5.35 23 5.41 5. 4l. 

100000 19.66 5.5 24 5.56 5.56 

l.l.OOOO 19.58 5.58 25 5.64 5.64 
120000 19.56 5.68 26 5.75 5.75 

130000 19.59 5.89 27 5.96 5.96 
1.40000 19.75 5.98 28 6.05 6.05 

150000 19.85 5.89 29 5.96 5.96 

160000 20.01. 5.7 30 5.78 5.78 

170000 20.22 5.56 31 5.64 5.64 

~ 
180000 20.3 5.48 32 5.56 5.56 

190000 20.3 5.15 33 5.23 5.23 

200000 20.34 5.28 34 5.37 5.37 

210000 20.27 5.33 35 5.42 5 .4·2 

220000 20.11 5.38 36 5.47 5.47 

~~ 
230000 19.89 5.55 37 5.64 5.64 

0 19.63 5.61 101395 38 5.71 5.7l. 5.91. 

10000 19.52 5.71 39 5.81 5. 8J. 

20000 19.46 5.87 40 5.97 5. 97 

30000 19.37 5. 94 41 6.04 6.04 

40000 19.35 5.74 42 5.85 5.85 
000S13 50000 19.37 5.7 43 5.81 5. 8 J. 

60000 19.32 5.6 44 5.7l. 5.7J. 

70000 19.37 5.54 45 5.65 5.65 

80000 19.42 5.49 46 5.61 5.6J. 

90000 19.28 5.54 47 5.66 5.66 

100000 19.25 5.71 48 5.83 5.83 

110000 19.21 5.87 ·49 5.99 5. 99 

120000 19.27 5.96 so 6.09 6.09 
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130000 
l.40000 

150000 
160000 
170000 
180000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
3000C 
40000 
50000 
60000 
70000 
80000 
90000 

100000 
110000 
120000 
130000 
140000 
150000 
160000 
170000 
180000 
190000 
200000 
210000 
220000 
230000 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

100000 
110000 
120000 
130000 
140000 

19.27 
19.21 

19.42 
19.51 
19.66 
19.8 

19.87 
19.89 
19.94 
19.84 
19.75 
19.56 
19.42 
19.35 

19.3 
19.32 
19.35 
19.44 
19.54 

19.7 
19.8 

19.77 
19.7 
19.7 

19.71 
19.94 
19.99 
20.11 
20.1 

20.29 
20.37 
20.44 
20.48 
20.44 
20.36 
20.27 
20.11 
20.03 
19.94 
19.75 
19.63 
19.78 
19.78 
19.78 
19.85 
19.96 
19.92 
19.89 
19.92 
19.84 

; .18 
6.31 

6.32 
6.05 
5.85 
5.77 
5.69 
5.56 
5.49 
s.ss 
5.79 
5.92 
5.94 
6.06 
6.15 
6.03 
5.9 

5.73 
5.75 
5.48 
5.54 
5.61 
5.71 
5.89 
6.03 
6.22 
6.31 
6.18 
5.86 
5.78 
5.65 
5.57 
5.83 
5.85 
5.76 
5.8 

5.83 
5.79 
5.81 
5.82 
5.92 
5.81 
5.89 
5.65 
5.59 
5.65 
5.83 
5.92 
5.96 
6.09 

101495 

101595 
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51 
52 

53 
54 
55 
56 
57 
·sa 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76' 
77 
78 
79 
so 
8"1 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

.31 
6.44 

6.45 
6.19 
5.99 
5.91 
5. 83 
5.71 
5.64 
5.73 
5.94 
6.08 
6.1 

6.22 
6.31 
6.2 

6.07 
5.9 

5.92 
5.66 
5.72 
5.79 
5.89 
6.08 
6.22 
6.41 
6.5 

6.38 
6.06 
5.98 
5.85 
5.78 
6.04 
6.06 
5.97 
6.02 
6.05 
6.01 
6.03 
6.05 
6.15 
6.04 
6.12 
5.89 
5.83 
5.89 
6.07 
6.17 
6.21 
6.34 

6.31 
6.44 

6.45 
6.19 
5.99 
5.91 
5.83 
5.71 
5.64 
5.73 
5.94 
6.08 
6.1 

6.22 
'6 .31 

6.2 
6.07 
5.9 

5.92 
5.66 
5.72 
5.79 
5.89 
6.08 
6.22 
6.41 
6.5 

6.38 
6.06 
5.98 
5.85 
5.78 
6.04 
6.06 
5.97 
6.02 
6.05 
6.02 
6.03 
6.05 
6.15 
6.04 
6.12 
5. 89 
5.83 
5.89 
6. 07 
6.17 
6.21 
6.34 

A 

~ 

6.05 

f9'!l 

~ 

6.07 

J 
Or:to~ 

Pt. 



f'l!l . 
150000 ].9.91 ;.94 l.Ol. .19 6.19 
160000 19.92 5.72 102 5.9·8 5. 98 
l.70000 20.04 5.99 103 6.25 6.25 
180000 19.85 5.62 104 5.88 5. 88 
190000 ].9.87 5.69 105 5.95 5.95 

~ 200000 19.89 5.9 106 6.17 6.17 
210000 19.94 5.86 107 6.13 6.13 
220000 19.92 5.8 108 6.07 6.07 

~ 

1'2\ 

230000 19.7 5.93 109 6.2 6.2 
0 19.47 5.95 101695 11.0 6.23 6.23 6.43 

10000 19.2 .5.96 l.1l. 6 •. 24 6.24 
20000 18.85 5.97 l.l.2 6.25 6.25 
30000 18.66 . 6. 01 113 6.29 6.29 

;::;!'~ 40000 18.53 6.12 l.l.4 6.41 6.41 
50000 18.41 6 11.5 6.29 6.29 
60000 18.24 6.06 l.l.6 6.35 6.35 
70000 18.17 5.85 . l.l. 7 6.14 6.14 
80000 18.2 5.89 11.8 6.19 6.19 
90000 18.25 5.94 119 6.24 6.24 

~ 100000 18.34 5.84 1.20 6.14 6.14 
110000 18.31 6.1 1.21. 6.4 6.4 
120000 18.36 6.28 1.22 6.59 6.59 
130000 18.29 6.4 . 123 6.71 6.71 
140000 18.37 6.54 1.24 6.85 6.85 
150000 18.43 6.63 125 6.94 6.94 

~ 
160000 18.61 6.55 l.26 6.87 6.87 
1.70000 18.63 6.44 l.27 6.76 6.76 
180000 18.56 5.64 128 5.96 5.96 
190000 18.39 6.13 1.29 6.45 6.45 
200000 18.29 5.75 1.30 6.08 6.08 
210000 18.2 6.25 1.31 6.58 6.58 
220000 18.1 6.33 l.32 6.66 6.66 

~ 230000 18.13 6.41 l.33 6.74 6.74 
0 18.05 6.44 101795 1.34 6.78 6.78 7.29 

10000 17.83 6.45 l.35 6.79 6.79 

~~ 
20000 17.56 6.55 l.36 6.89 6.89 
30000 17.39 6.73 1.37 7.07 7.07 
40000 17.2 6.94 1.38 7.29 7.29 
50000 16.93 7 1.39 7.35 7.35 
60000 16.64 6.83 140 7.18 7.18 
70000 16.64 6.71 1.41 7.06 7.06 

or::r}als 80000 16.56 6.66 
' 

142 7.02 7.02 
90000 16.64 6.27 1.43 6.63 6.63 

1.00000 16.81 6.87 1.44 7.23 7.23 
~ 1.10000 16.61 7.01 1.45 7.37 7.37 

120000 16.59 7.17 146 7.54 7.54 
130000 16.66 7.19 1.47 7.56 7.56 
140000 16.71 7.26 1.48 7.63 7.63 
150000 16.8 7.3 1.49 7.67 7.67 
160000 16.76 7.35 1.50 7.73 7.73 

~ 
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170000 16.61 .44 151. .82 7.82 
180000 16.53 7.08 152 /.46 7.46 
"190000 16.43 7.18 153 7.56 7.56 
200000 16.38 6.62 154 7.01 7.01 
210000 l.6.3l 6.63 155 7.02 7.02 
220000 16.32 7.08 l.S6 7.47 7.47 
230000 16.21 7.44 157 7.83 7.83 f.lt.\ 

0 l.6.l.4 7.41 101895 158 7.81 7. 81 7.76 
10000 16.07 7.44 159 7.84 7.84 
20000 15.97 7.43 160 7.83 7.83 
30000 15.86 7.36 161 7.76 7.76 
40000 15.77 7.35 162 7.76 7.76 
50000 15.62 7.62 163 8.03 8.03 A 

60000 15.49 7.67 164 8.08 8.08 

7000C. 15.32 7.25 165 7.66 7.66 
80000 15.24 7.01 166 7.43 7.43 
90000 15.3 7.09 167 7.51 7. Sl._ 

100000 15.42 7.09 168 7.51 7. 51 
110000 15.89 7.13 169 7.55 7.55 
12000C 16.17 7.48 170 7.91 7. 91 
130000 15.77 7.48 7.91 171 7.91 7.91 

~ 

101895 Total Mean Daily DO = 

t='ll 
I 

000816 
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A PMK048.80, Pamunkey River at Carters Landing, 10/18 - 25/95 
Sonde Date/ Corr.DO Corr.DO Mean 

Time Temp DO, mg/1 QAQC DO Number Formula Value Daily DO 
130000 15.61 7.89 101895 1 7.89 7.89 ~ 
140000 15.78 8.01 7.91 1 a.02 8.02 
150000 1.5.95 a.21 2 a.22 8.22 0~ 

t!C'-'1 160000 15.78 a.22 3 8.24 8.24 't.'\1.· 
170000 15.63 8.23 4 a.25 8.25 
180000 15.5 8.2 5 a.23 8.23 
190000 15.43 8.15 6 a.19 8.19 
200000 ].5.4 7.96 7 8 8 
210000 15.4 7.96 8 a. o1_ 8.01 

~ 220000 15.46 a.09 9 8.14 8.14 
230000 15.48 8.06 10 8.12 8.12 

0 15.45 8.01 101995 11 a.07 8.07 8.14 

10000 15.38 8.09 12 8.16 8.16 

20000 15.24 8.11 13 8.19 8.19 
30000 15.06 8.1 14 8.18 8.18 

40000 14.93 8.08 15 8.17 8.17 

50000 14.81 a.02 16 8.11 8.11 
60000 14.71 8.01 17 a.l.1 8.11 
70000 14.61 7.96 18 8.07 e. o7 . 

80000 14.Sl 7.92 19 8.03 8.03 

·90000 14.49 7.87 20 7.99 7.99 

r2\ 100000 14.69 7.93 21 8.05 8.05 

110000 14.88 7.87 22 a 8 

1.20000 15.01 7.88 23 8.01 8.01 

1.30000 14.93 7.88 24 8.02 8.02 

140000 15.03 7.95 2•5 8.1 8. J. 

150000 15.23 7.98 26 8.13 8.13 

160000 1.5.36 8.04 27 8.2 8.2 

1.70000 15.38 a .13 28 8.29 8.29 

180000 15.16 8.15 29 8.32 8.32 

1.90000 15.04 8.14 30 8.32 8.32 

200000 15.03 8.05 31 8.23 8.23 

210000 15.03 8 32 8.19 8.19 

~ 
220000 15.06 7.98 33 8.17. 8.17 

I 230000 15.l.8 7.96 34 8.16 8.16 

0 15.23 7.75 102095 35 7.96 7.96 8.07 

' 
l.OOOO 15.24 7.83 36 8.04 8.04 

20000 15.19 7.89 37 8.11 8.11 

~~ 
30000 15.11 7. 94 38 8.16 8.16 

40000 14.93 7.99 39 8.22 8.22 

50000 14.76 7.94 40 8.17 8.17 

60000 14.68 7.9 41 8.14 8.14 

70000 14.68 7.87 42 8.12 8.12 

80000 14.69 7.84 43 8.09 8.09 

90000 14.71 7.58 44 7.84 7.84 000S1~ 
100000 14.79 7.79 45 8.05 8.05 

,4'\ 110000 14.89 7.77 46 8.04 8.04 

120000 15.11 7.71 47 7.99 7.99 

130000 15.5 7.84 48 8.12 8.12 

140000 15.45 7.48 49 7.77 7.77 

150000 15.23 7.77 so 8.06 8.06 

160000 15.38 7.76 51 8.06 8. 06 
~ 
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170000 15.4 .78 52 .08 8.08 

180000 1.5.63 7.81 53 8.12 8.12 

190000 15.7 7.83 54 8.15 8.15 """ 
200000 1.5.55 7.83 55 8.15 8.15 ~ 

210000 15.51 7.74 56 8.07 8.07 

220000 1.5.63 7.85 57 8.18 8.18 

230000 1.5.73 7.64 58 7.98 - 7.98 
0 15.76 7.68 102195 59 8.03 8.03 7.82 

10000 15.75 7.49 60 7.84 7.84 
20000 1.5.78 7.54 61 ·7.9 7.9 

30000 15.9 7.69 62 8.05 8.05 
40000 15.9 7.72 63 8.09 8.09 
50000 1.5.81 7.53 64 7.9 7.9 
60000 15.78 7.61 65 7.99 7.99 
70000 15.63 7.57 66 7.96 7.96 
80000 15.45 7.45 67 7.84 7.84 
90000 15.33 7.32 68 7.72 7.72" 

100000 15.28 7.42 69 7.82 7.82 
110000 15.35 7.2 70 7.61 7.61 
120000 15.5 7.47 71 7.89 7.89 
130000 15.8 7.27 72 7.69 7.69 
140000 15.85 7.15 73 7.58 1.sa· !»>. 

150000 1.5.78 6.8 74 7.23 7.23 
160000 15.81 6.8 75 7.24 7.24 
170000 15.93 7.38 76 7.83 7.83 
180000 15.73 7.49 77 7.94 7.94 
190000 15.6 7.4 78 7.86 7. 86 
200000 15.36 7.5 79 7.96 7.96 

A· 

210000 15.31 7.48 so 7.95 7.95 
220000 15.21 7.42 81 7.89 7.89 
230000 15.19 7.4 82 7.88 7.88 

0 15.18 7.34 102295 83 7.83 7.83 7.77 
10000 15.14 7.21 84 7.7 7.7 
20000 15.14 7.22 as 7.72 7.72 A 

I 

30000 15 .. 16 6.87 86 7. 37 7.37 
40000 15 .13 7.24 87 7.75 7. 75. 
50000 14.96 7.34 88 7.86 7.86 ~ 
60000 14.83 7.32 89 7. 84 7.84 

..1 70000 14.53 7.25 90 7.78 7.78 
80000 14.28 7.22 91 7.75 7.75 
90000 14.24 7.22 92 7.76 7.76 

100000 14.28 7.2 93 7.74 7.74 
110000 1.4.39 7.14 94 7.69 7.69 oooa1s 
120000 14.46 7.11 95 7.67 7.67 
130000 14.73 6.77 96 7.33 7.33 
140000 14.91 7.03 97 7.6 7.6 P\ 

150000 14.74 6.84 98 7.41 7.41 
160000 15.08 7.13 99 7.71 7.71 
170000 14.83 7.09 100 7.68 7.68 
180000 14.96 7.35 101 7.94 7.94 

~ 
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~ 

190000 14.89 7.42 102 .• 02 8.02 
200000 15.04 7.43 103 8.03 8.03 

. 210000 15.06 7.43 104 8. 04 8.04 
220000 14.93 7.49 105 S.ll 8.11 
230000 14.81 7.56 106 8.1.8 8.18 

0 14.71 7.53 102395 107 8.1.6 8.16 8.05 
10000 14.58 7.69 108 8.32 8.32 

~ 
20000 14.38 7.96 109 8.6 8.6 
30000 14.2~ 8.08 1~0 8.72 8.72 
40000 14.24 8.09 l.1l. 8.74 8.74 
50000 14.23 7.89 1l.2 8.55 8.55 
60000 14.43 7.62 ].13 8.28 8.28 
70000 14.79 7.4 1.14 8.07 8.07 

~ 
80000 15.4 7.14 115 7.81 7.81 
90000 15.86 7.06 l.l.6 7.74 7:74 

100000 16.23 7.09 1.1.7 7.78 7.78 
110000 16.52 7.1.2 1.18 7.81 7. 81 
120000 16.79 7.1.2 1.1.9 7.82 7.82 
130000 16.95 7.17 120 7.87 7.87 
140000 17.05 7.18 1.21 7.89 7.89 

f'!!\ 150000 17.1 7.21 l.22 7.92 7.92 
160000 17.08 7.24 1.23 7.96 7.96 
1.70000 17.08 7.3 1.24 a. 03 8.03 
180000 17.09 7.11 l.25 7.84 7.84 
190000 17.1 7.1.2 1.26 7.86 7.86 
200000 17.11 7.1.8 . 1.27 7.92 7.92 
210000 17.06 7.08 1.28 7.83 7.83 
220000 17.01 7.06 1.29 7.82 7.82 
230000 16.98 7.1.5 1.30 7.91 7. 91. 

0 16.98 7.14 102495 1.31 7.91 7.91 8.33 

10000 16.99 7.1 1.32 7.87 7.87 
20000 16.94 7.15 1.33 7. 93 7.93 

~ 30000 16.84 7.1.2 1.34 7.9 7.9 
40000 16.7 7.12 l.35 7.91 7.91 
50000 16.49 7.39 136 8.1.9 8.19 
60000 16.25 7.43 l.37 8.23 8.23 
70000 16.03 7.41 1.38 8.22 8.22 
80000 15.83 7.47 ].39 8.28 8.28 
90000 15.61 7.47 1.40 8.29 8.29 

100000 15.41 7.45 1.41. 8.28 8.28 
110000 15.28 7.45 1.42 8.28 8.28 
120000 15.24 7.61 143 8.45 8.45 onosls 
130000 15.33 7.64 1.44 8.48 8.48 
140000 15.38 7.68 1.45 8.53 8.53 

~ 150000 15.36 7.66 1.46 8.52 8.52 
160000 15.3 7.72 l.47 8.58 8.58 
170000 15.16 7.8 148 8.67 8.67 
180000 15.04 7.81 1.49 8.68 8.68 
190000 14.98 7.79 ].50 8.67 8.67 
200000 14.96 7.66 l.Sl. 8.54 8.54 
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211JOOO 14.88 7.64 l.S2 .• 53 8.53 
220000 14.91 7.58 153 8.48 8.48 

. 230000 14.91 7.49 154 8.39 8.39 
0 14.91 7.5 102595 l.SS 8.41 8.41 8.12 

10000 14.84 7.45 156 8.36' 8.36 
20000 14.76 7.53 157 8.45 8.45 
30000 14.74 7.55 158 8.48 S.48 (,S't>. 

40000 14.74 7.55 159 8.48 8.48 
50000 14.74 7.53 160 8.47 8.47 
60000 14.74 7.46 161 8~4 8.4 
70000 14.73 7.37 162 8.32 8.32 
80000 14.69 7.32 '163 8.27 8.27 
90000 14.68 7.13 164 8.09 8.09 A 

1.00000 14.73 6.9 165 7.87 7. 87 
110000 14.83 6.67 1.66 7.64 7.64 
1.20000 14.88 6.73 167 7.71 7.7]. 
130000 14.93 6.49 168 7.47 7.47 
140000 14.98 6.39 7.38 169 7 .. 38 7.38 

102595 Total Mean Daily DO = 
A 
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PMK04S.SO, Pamunkey River at Carters Landing, 10/25 - 11/l./95 

Sonde Date/ Corr.DO Corr.DO Mean 
Time Temp DO, mg/l QAQC DO Number Formula Value Dai~ 

150000 15.15 7.43 7.42 1 7.43 7.43 
160009 15.22 7.46 102595 2 7.46' 7.46 

A 
170000 15.24 7.44 3 7.45 7.45 1· f.,_, 
180000 15.19 7.43 4 7.44 7.44 0~ 
190000 15.14 7.45 5 7.46' 7.46 
200000 15.05 7.35 6 7.36' 7.36 
210000 15 7.25 7 7.26' 7.26 
220000 14.97 7.25 a 7.26 7.26 
230000 14.95 7.21 9 7.23 7.23 

/'11!\ 0 14.94 7.12 102695 10 7.14 7.14 7.32 
10000 14.87 7.17 11 7.19 7.19 
20000 14.8 7.02 12 7.04 7.04 . 
30000 14.72 7.03 13 7.05 7.05 
40000 14.74 6.85 14 6.87 6.87 
50000 14.72 7 15 7.03 7.03 

~ 60000 14.65 7.08 16 7.11 7.11 
70000 14.6 7.25 17 7.28 7.28 
80000 14.48 7.57 18 7.6 7.6 
90000 14.44 7.55 19 7.58 7.58 

100000 14.36 7.49 20 7.52 7.52 
110000 14.41 7.39 21 7.43 7.43 

~ 120000 14.57 7.53 22 7.57 7.57 
130000 14.84 7.42 23 7.46 7.46 
140000 14.9 7.35 24 7.39 7.39 
150000 14.95 7.37 25 7.41 7.41 
160000 14.89 7.19 26 7.24 7.24 
170000 14.89 7.22 27 7.27 7.27 
180000 14.87 7.09 28 7.14 7.14 
190000 14.84 7.18 29 7.23 7.23 
200000 14.75 7.3 30 7.35 7.35 
210000 14.79 7.46 31 7.51 7.51 
220000 14.79 7.61 32 7.67 7.67 
230000 14.67 7.56 33 7.62 7.62 

0 14.57 7.39 102795 34 7.45 7.45 7.51 

10000 14.52 7.45 35 7.51 7.51 
20000 14.44 7.39 36 7.45 7.45 
30000 14.44 7.34 37 7.4 7.4 
40000 14.39 7.34 38 7.41 7.41 
50000 14.41 7.17 39 7.24 7.24 

I~ 60000 14.37 7.17 40 7.24 7.24 
70000 14.37 7.12 41 7.19 7.19 
80000 14.31 7.3 42 7.37 7.37 
90000 14.29 7.5 43 7.57 7.57 

100000 14.29 7.69 44 7.77 7.77 Ono~ 110000 14.29 7.64 45 7.72 7.72 
120000 14.41 7.5 46 7.58 7.58 
130000 14.52 7.62 47 7.7 7.7 

140000 14.7 7.61 48 7.69 7.69 
150000 14.79 7.53 49 7.62 7.62 
160000 14.74 7.42 so 7.51 7.5J. 
170000 14.82 7.42 51 7.51 7.SJ. 
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. 
1.80000 14.87 ~.3 52 .39 7.39 

190000 14.85 7.42 53 7.51. 7.51 

200000 14.92 7.44 54 7.53 .7 .53 ,.., 
210000 15 7.66 55 7.76 7.76 

220000 14.89 7.37 56 7.47 7.47 

230000 14.99 7.57 57 7.67 7.67 
0 15.14 7.48 102895 58 7.58 7.58 7.53 

10000 15.22 7.43 59 7.53- 7.53 
20000 15.25 7.37 60 7.47 7.47 ~ 

30000 15.29 7.37 61 7.48 7.48 
40000 15.27 7.35 62 7.46 7.46 
50000 15.27 7.2 63 7.31 7.31 
60000 15.25 7.24 64 7.35 7 .35· 
70000 15.25 7.21 65 7.32 7.32 
80000 15.25 7.27 66 7.38 7.38 
90000 15.27 7.31 67 7.43 7.43 

l.OOOOO 1.5.3 7.3 68 7.42 7.42 
1.1.0000 15.25 7.67 69 7.79 7.79 
1.20000 1.5.37 7.51 70 7.63 7.63 
1.30000 15.57 7.34 71 7.46 7.46 
1.40000 15.67 7.42 72 7.55 7.55 
150000 15.55 7.58 73 7.71 7.71. 

A 

160000 15.59 7.49 74 7.62 7.62 
170000 15.64 7.44 75 7. 57~· 7.57 
1.80000 15.64 7 .25· 76 7.38 7.38 
190000 15.59 7.22 77 7.35 7.35 
200000 15.55 7.29 78 7.43 7.43 
210000 15.5 7.42 79 7.56 7.56 A 

220000 15.29 7.73 so 7.87 7.87 
·. 230000 15.22 7.81 81 7.95 7.95 

0 15.25 7.73 102995 82 7.87 7.87 7.96 

1.0000 1.5.2 7.6 83 7.74 7.74 
20000 15.14 7.58 84 7.73 7.73 
30000 15.05 7.67 85 7.82 7.82 Po 

40000 14.99 7.81 86 7.96 7.96 
50000 14.94 7.78 87 7.93 7.93 
60000 14.9 7.77 sa 7.92 7.92 
70000 14.9 7.96 89 8.1.1 8.11 
80000 14.92 8.03 90 8.19 8.19 
90000 14.94 8.11 9]. 8.27 8.27 .-I 

100000 14.95 8.16 92 8.32 8.32 
11.0000 15 8.03 93 8.1.9 8.1.9 

ono~2 120000 1.5.1 7.85 94 8.01 8.01 
130000 15.25 7.8 95 7.97 7.97 

1.40000 15.54 7.71 96 7.88 7.88 

150000 1.5.7 7.68 97 7.85 7.85 ~ 

160000 15.77 7.75 98 7.92 7.92 
170000 15.86 7.66 99 7.83 7.83 
180000 15.87 7.7 100 7.87 7. 87 
190000 15.91 7.72 101. 7.9 7.9 
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. 
200000 15.99 :. 75 ].02 .. 93 7.93 
210000 l.6.21 1.84 l.03 d.02 8.02 

. 220000 16.46 7.83 l.04 8.01 8.01. 
230000 1.6.8 7.73 105 7.91 7.91 

0 1.6.91 7.77 103095 l.06 7.95 . 7.95 8.09 
10000 16.95 7.69 107 7.88 7.88 
20000 16.88 7.67 l.OS 7.86 7.86 

30000 16.83 7.63 109 7.82 7.82 ,_ 40000 16.71 7.68 11.0 7.87 7.87 
50000 16.71 7.74 111 1.93 7.93 
60000 1.6.68 7.8 112 "7 .99 7.99 
70000 16.61 7.79 11.3 7.99 7.99 
80000 16.48 7.83 1.14 8.03 8.03 
90000 16.39 7.84 115 8.04 8.04 

~ 100000 16.27 7.91 116 8.11 8.11 
110000 16.21 7.94 1l.7 8.14 8.14 
120000 16.12 7.95 118 8.16 8.16 
130000 16.06 7.97 119 8.18 8.18 
140000 16.02 7.97 120 8.18 a.18 
150000 15.92 7.98 1.21. 8.19 a.19 
160000 15.84 8.02 122 8.23 a.23 
170000 15.74 8.04 123 8.25 8.25 

180000 1.5.64 8.01 124 8.23 8.23 

190000 15.54 8.01 125 8.23 8.23 

200000 1.5.47 7.96 126 8.1.8 8.1.8 

210000 15.37 7.96 127 8.18 8.18 

("'~!\ 220000 15.25 8 128 8.22 8.22 

230000 15.09 8.05 129 8.27 8.27 

0 14.95 8.03 1.03195 1.30 8.26 8.26 8.36 

10000 1.4.85 8.02 1.31. 8.25 8.25 

20000 14.74 8.02 1.32 8.25 8.25 

30000 14.67 8.01 133 8.24 8.24 

~ 
40000 14.6 8.04 1.34 8.27 8.27 

50000 14.57 8.14 135 8.37 8.37 

60000 14.56 8.1 136 8.34 8.34 

70000 14.52 8.1.3 137 8.37 8.37 

80000 14.51. 8.09 8.33 138 8.33 8.33 

90000 14.51 8 139 8.24 8.24 

~~ 1.00000 14.52 8.1.3 140 8.37 8.37 

110000 14.52 8.15 1.41 8.4 8.4 

120000 14.51 8.24 1.42 8.49 8.49 onoaza 
130000 14.52 8.2 143 8.45 .8.45 

140000 14.57 8.19 144 8.44 8.44 

150000 1.4.59 8.16 145 8.41 a. 4J. 

160000 14.59 8.2 146 8.45 8.45 
~ 170000 14.59 8.31 147 8.57 a .57 

180000 14.57 8.22 148 8.48 8.48 

190000 14.56 8.2 149 8.46 a .46 

200000 14.56 8.13 150 8.39 8.39 

210000 14.54 7.91 151 8.17 8.17 
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220000 14.54 1.05 152 .• 31 8~31 PI 

230000 14.52 8.16 153 d .4·3 8.43 
0 14.49 8.21 110195 154 8.48 8.48 a .36 

1o·ooo 14.44 8.29 155 8.56 8.56 
20000 14.41 8.27 156' 8.54 8.54 
30000 ].4.36 8.18 157 8.45 8.45 
40000 ].4.29 8.14 158 8.41 8.41 
50000 14.22 8.24 l.59 8.52 8.52 
60000 14.17 8.23 160 8.51 8.51 
70000 14.16 8.11 161 8.39 8.39 
80000 14.16 7.94 162 8.22 8.22 
90000 14.17 7.76 163 8.04 8.04 

100000 14.19 7.8 164 8.09 8.09 

110000 14.24 7.31 165 7.6 7.6 
120000 14.22 7.89 166 8.18 8.18 
130000 14.24 8.08 167 8.37 8.37 
140000 14.19 8.31 168 8.6 8.6 
150000 14.22 8.26 169 8.55 8.55 
160000 14.26 8.19 170 8.49 8.49 
170000 14.24 8.13 171 8.43 8.43 
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James S. Gilmore, III 
Governor 

John Paul Woodley,Jr. 
Sccmary of Narural Resources 

COM~ONWEALTH of VIRGINIA 
DEPARTMENT OF ENYIRONMENTAL QUALITY 

PIEDMONT REGION~ OFFICE 
4949-A Cox Road 

Olen Allen. Vii'Jinia 23060 
(804) 527-5020 

Fax(804)527-5106 
http://www.deq.statc. va.us 

March 3, 1999 

MEMORANDUM 

TO: Members of the State Water Control Board 

FROM: Ge.rr.Y Seeley - Piedmont Regional Office Director c::; 
~. 

SUBJECI': Totopotomy Sewage Treatment Plant- VPDES Permit . . 

COPIES: Cindy Berndt 

Dennis H. Treacy 
Oirectar 

Gerard Seeley, Jr. 
..... Piedmont Rqional Direcrar 

Attached is a compilation of public comments and a sumnwy of issues regarding the 
proposed issuance of a VPDES permit for the Totopotomy Sewage Treatment Plant in Hanover 
County. Also included are letters that some of the commentors asked us to mail to·you directly. 

There are some complex issues involved, so we wanted to give you an opportunity to 
review the materials before the Board Meeting. Al the meeting our staff will be presenting a brief 
summary of these issues and our responses. We can answer any questions you have at that time. 

Based upon our evaluation of the input received, we are considering some possible 
changes to the permit. These are descn"bed in the attached summary of issues. We have been 
discussing these possible changes with the County and hope to gain their acceptance before the 
meeting. We will make you aware of the County's position on theSe changes before we 
recommend them to you. 

Please feel free to call me at 804-527-5053 if you have any questions. 
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Summary of Hearing Comments 
Totopotomoy WWTP - January 19, 1999 

The .followinsl is a summary of comments received during. the January 19, 1 999 public 
hearing at Hanover Courthouse on the proposed issuance of VPDES Permit No. 
VA0089915 to the County of Hanover for the Totopotomoy WWTP. Opening 
remarks by the hearing officer, Thomas Van Au ken, and the staff presentation by 
Allan Brockenbrough are included in the hearing record. The comments from the 
public were ciS follows: 

John Hodges. Oecutv County Administrator. Hanover Countv 
Mr. Hodges explained that Hanover County needs additional sewerage capacity by 
2003 to accommodate growth included in their land use plan. The County evaluated 
many options over the years and concluded that construction of the Totopotomoy 
WWTP was ·the best alternative. The Pamunkey River was identi'faed as the best 
receiving stream in many studies over the years. A Conditional Use Permit for the 
WWTP and outfall was approved in August.'97. The County looked at an alternative 
discharge location approximately 4000 ft. downstream at the request of one family 
member. Al1:hough the downstream alternative was a good location from a water 
quality perspective, it impacted additional property owners, cost more and didn't have 
land use approval. The County went back to the original discharge location after the 
landowner chose not to sell an easement at the downstream location. The County 
believes that the discharge location minimizes impacts on the river d~e to strong tidal 
mixing, provides for less of an impact on neighboring properties, is protective of 
historic resources (the outfall is separated from the New Castle archeological site by · 
an abandoned rail line), minimizes wetlands ·impacts and does not impact any 
endangered species (survey performed). Mr. Hodges indicated that the DEQ permit 
limits were appropriate and requested that the permit be issued. 

Henrv Broaddus, owner of Newcastle Farm 
Mr. Broaddus stated that the record shows the owners have never considered any 
outfall location on the Newcastle Farm. The County continued to go on the property 
after permission was revoked. He is frustrated by the progress of the proposal despite 
heavy opposition. He stated that Newcastle and the Pamunkey River are in pristine 
condition due to the diligent stewardship by he and his forbearers from his 6th great­
grandfather the great agricultural scientist Edmund Ruffin, up to his father Woodford 
Meade Broaddus who refused to use any harmful chemicals on the land. With the 
WWTP discharge, Mr. Broaddus is unable to enforce his father's standards on the 
property. ln1pacts of rare mussels, aquatic fife and water quality have not be 
adequately studied. He is powerless to do so but CEQ can require further study and 
a thorough evaluation. We should not rely on the hypothetical models which are 
before us. 

Charles D. McGhee 
Mr. McGhee farms the New Caste Farm property. He uses best management 
practices and has developed a Chesapeake Bay .Plan and a nutrient management plan 
to minimize agricultural impacts. The outfall will run through a resource protection 
area. Irrigation water is pumped from the river 1/4 n:ane from the proposed outfall and 
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Dale Taylor 
Ms. Taylor stated that she has begged the County to be thorough and move slowly 
on such issues but they seem to push things through on a fast track. Wanted to 
know how long it will take DEQ to react and how many WWTP's DEQ has shut down. 
The government, DEQ and Hanover County will not hurt their own interests. The 
County is heading in a bad direction. 

J. J. Markow 
Mr. Markow stated that Mr. Hodges job is to be a spin doctor. He has been on the 
Hanover County Board of Supervisors and knows that Henrico approached Hanover 
about providing additional capacity • .Localities should cooperate on large infrastructure 
projects such as this. DEQ should not reward Hanover with a permit due to the 
County's mishandling of the landfill. Groundwater testing was not done and DEQ did 
not enforce the permit conditions. Capacity is available at Richmond WWTP ~ He 
stated that Hanover County and the state are governed by Republicans but h9ped that 
~e CEQ staff would do the right thing and oat decide the issued based on politics • 

.- Erika Shriner 
Ms. Shriner indicated that water quality was Governor Gilmore's #1 priority· and that 

·CEQ should look critically at the proposal. Hanover has a history of problems and the 
· landfill and has not been operated in accordance with their permit. Ms. Shriner 

apologized .to the Broaddus family on behalf of tlie citizens for the way that they have 
· been··frEuited by the County. · 

William Ellis. McSweeney. Burtch & Crump 
Mr. Ellis: is an attorney representing Frances Crutchfield, part owner of Newcastle 
Farm. He will file written comments (see Exhibit No. to the hearing record). Mr. Ellis 
made 3 major points: 1.) The County hasn't provided sufficient information to make 
a decision on the permit. Specifically, there is a probability of rare or endangered 
mussels in the Pamunkey River and adequate work hasn't been done to determine 
whether they are present or whether the water quality standards are protective of 
mussels which need very clean water, 2.) the County hasn't applied for a USCOE 
permit for the outfall structure and the site may not be permitted by USCOE due to 
the historic significance of Newcastle Farm which is registered as a national and state 
historical property, and 3.) the County has been manipulative in relocating the 
proposed outfall to the location which has the most impact on Newcastle Farm. Even 
though the County studied and agreed that a downstream location was superior, they 
relocated the outfall after the owners indicated that no location was acceptable. Mr. 
Ellis stated that he had filed suit against responsible County officials that day in 
Federal court and hoped that the SWCB would not allow themselves to be used in an 
effort to intimidate and punish the owners of Newcastle Farm. Of., .. ~ 

.• ..t.'-l46 
Darrell Hicks 
Mr. Hicks stated that he is a resident of Sunshine House in Ashland and be related his 
experiences with being exposed to Dioxin and Kepone in Agent Orange as a soldier 
in Vietnam. Mr. Hicks thanked Supervisor Tim Ernst and Senator Bill Belling for their 
help over the years. 



Summary of Issues and Staff Response 

1. lmpac·t on Dissolved Oxygen Levels in the Pamunkey River 

Discus;siori: 

In 1995 I DEQ personnel performed a special study on the Pamunkey River to 
document the extent of low dissolved oxygen levels which were known to occur 
on some freCiuency. Concurrently I Hanover County personnel also performed low 
and high water slack tide DO surveys from the Rt. 360 bridge in Hanover County 
downstream for 23 miles to the Whitehouse railroad bridge. 

The Pclmunkey river in this region is a deep channeled estuary with strong 
tidal action. The river is bordered by thousands of acres of tidal marsh. The 
results of these two studies showed that there were per$istent summertime low 
dissolved oxygen occurrences in the river which seemed to most commonly occur 
below two large swampy tributaries. The upper sag occurs just below where 
Moncuin Creek enters the river after traveling through an approximately 700 acre 
wetJand area known as The Island. This sag is approximately 6 miles downstream 
of. the proposed discharge point. The second DO sag appears approximately 20 
miles below ·the discharge point below where Black Creek enters the river and 
adjacent to several thousand acres of swamp/marsh land. 

There have been a couple of possible explanations for the low DO levels in 
the P.amunkey estuary. The first is that upstream non point source BOD loads 
settle out in the slower moving estuarine portion of the river and are exerted as 
sediment oxygen demand. The second and more likely explanation is that the 
swampy tributaries and thousands of acres of tidal marsh continually deliver a 
naturally occurring dissolved oxygen demand on the river with every tidal cycle. 
This second explanation is supported by the location of the two seemingly 
persistent DC) sags in the vicinity of the two largest swamp-like tributaries and tidal 
marshes. This same phenomenon occurs on almost any coastal stream dominated 
by a large system of tidal marshes. DEQ staff believe that the extensive marshes 
are the cause of the low DO conditions in the river and have included the tidal 
Pamunkey River on Part V of the 303(d) Ust which includes waters which violate 
standards due to naturally occurring conditions. 

Since 19871 the SWCB (now CEQ) staff have used effluent limitations of 1 0 
mg/1 CBOD5 1 10 mg/1 TSS, and 3 mg/1 TKN for discharges that do not meet water 
quality standards due to swamp and marsh-like conditions. These so-caHed "1 0-
1 0-3" limitations establish a level of treatment which in the best professional 
judgement of the Board's staff will not further contribute to lower dissolved 
oxygen levels in the receiving stream, regardless of the size of the discharge. This 
same standard was used to establish effluent limitations for 3 other -discharges to 
this section of the Pamunkey River over the past years (King William STP on 
Manquin Creek, and Cumberland WWTP and Parham Landing WWTP on th'Cf • l~47 
Pamunkey River). 
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2. Toxicity Impacts 

Discussion: 

There has been much discussion on the impact of the discharge on 
~ anadromous fish as well as various species of mussels in the river. The Water 

Quality Standards adopted by the Board are established at levels which are 
expected to protect all species, including anadromous fish fry and mussels. The 
Standards require that the staff use mixing zone concepts in establishing effluent 
limitations. In this case, the use of a multi-port diffuser ensures rapichnixing of 
the effluent and a relatively small mixing zone. The tidal action in the area also 
provides additional mixing which has conservatively been ignored in establishing 
instream waste concentrations for the effluent. · 

A 

Unfortunately, it is impossible to accurately characterize the level of any 
toxic parameters in the discharge until after it is constructed and sampling can be 
performed. However, advanced wastewater treatment facilities meeting the "1 0-
1 0-3" limitations outlined above do not typically show any toxic impact at the 
instream waste concentrations initially expected for this facility. One alternative 
for addressing toxicity concerns up front is to include a Whole Effluent Toxicity 
(WEn limit in the permit. WET limits are not typically included in VPDES permits 
until after the discharger has shown a reasonable potential to cause toxicity in the 
stream. ~In this case, we do not believe that the potential exists in the initial years 
of this project. Whole Effluent Toxicity monitoring is required in the permit. As a 
potential· alternative, the applicant has proposed an instream benthic 
macroinvertebrate study to assess the impact of the discharge. The staff concurs 
with the applicant's proposal and recommends inclusion of the condition in the 
permit. 

3. 

Recommendations under Consideration: 

Include the following condition in the VPDES permit: 

An annual qualitative benthic macroinvertebrate study shall be performed on 
the Pamunkey River to assess impacts of the Totopotomoy WWTP 
discharge. The study shall be conducted between August 15th and October 
15th beginning in 2002. Study design shall be approved by CEQ Water 
Division staff prior to initiation of testing. 

Endangered mussels 

Several commenters have raised the issue of whether there are rare or 
endangered mussels located in the Pamunkey River in the vicinity of the proposed 
discharge at river mile 54.89. In 1972 and 1973, a VCU graduate student 
surveyed the Pamunkey River for the presence of mussels. At the 360 bridge 
(river mile 56.87}, four species of mussels were found including the rare eastern 
lampmussel Lampsilis radiata and the rare green flof,Jter Lasmigona subviridis as 
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4. Disch;Jrge Location 

Discussion: 

The location of the discharge has been the subject of a great many of the 
comments. The staff is generally not responsible for establishing appropriate 
discharge locations. Selection of the discharge site is considered to be a loc~l 
decision and the staff establishes permit conditions accordingly. However 
discharge locations have occasionally been moved in response to public comments. 

The original discharge location for the project was the center of Newcastle 
Farm, adjacent to an existing boat ramp and irrigation water intake. At the request 

. of the landO\Nner I the County evaluated one upstream alternative at the Rt. 360 
bridge and two downstream alternatives. The original and all three alternative 
locations were also located on Newcastle Farm. The County then selected the site 
dubbed "Oo\lvnstream u• to be the best alternative and modified the application 
accordingly. After determining that the landowner was unwilling to sell, regardless 
of the location, the County m.oved the discharge location back to the original site. 
The County also determined that the downstream site, although on the same farm, 
was not located on the same tax parcel and had not been included in the local 
Conditional lise Permit (CUP). Use of the •oownstream II" location would require 
that the;County go back through the local CUP approval process. The landowner's 
attorney::.has filed suit against County officials contending that relocating the outfall · 
to the center of the property was a retaliatory attempt to intimidate the landowner. 

Either discharge point is acceptable from a water quality standpoint. The 
upstream location is located approximately 50 yards above an existing boatramp in 
an area routh1ely used for swimming. The downstream site is located 
approximately 1 00 yards above a neighboring property owner's boat dock. 
Although effluent limitations are set to establish a level of disinfection which would 
meet regulatclry definition of "swimmable" waters, the presence of the discharge 
will realistically eliminate swimming in the river in the vicinity of the outfall as 
people make a reasonable choice to minimize risks to their health. 

In order to determine if there was a significant difference in mixing at the 
two locations, the staff performed a tidal survey at the two locations discussed 
above. The survey indicated that on an outgoing tide, the Downstream II location 
provided more tidal flow than did the upstream location. The difference in flow at 
the two stations is is currently under study by the County's consultant and 
hopefully tha·t information will be available to present to you at the Board meeting. 

Recommendations under Consideration: 

None 

-968-
5 



7. Water Supply Issues 

Discussion: 

DEQ knows of no current plans for any municipal water withdrawals .on the 
Pamunkey River and no jurisdiction has approached the agency in an effort to 
designate the river as a public .water supply in the Board's Water Quality 
Standards. If and when the river is designated as a public water supply, then the 
appropriate water quality standards will be applied to the discharge. in most 
cases, the protection of aquatic life results in more stringent standards than the 
protection of human health in a public water supply. 

Recommendations under Consideration: 

None. 

8. Temperature Impacts 

Discussion: 

With regard to temperature impacts, typical municipal effluent does not vary 
significantly in temperature and the impacts of temperature on the receiving stream 
are negligible. Unless there is a very large source of industrial cooling water, 
temperature is not typically addressed in VPDES permits. Should the County 
attract an industry providing significant amounts of cooling water, the industrial 
pretreatment program would limit the amount of heat in the wastestream. 

! 

Recommendations under Consideration: 

None 

I 

9. Other Miscellaneous Comments 

Discussion: 

There were many other issues raised during the hearing process which are 
not related to water quality and the VPDES permit. The staff does not believe that 
any action can be taken on the following issues: 

Impacts on historic resources 

Whether regional treatment options were sufficiently pursued with 
neighboring jurisdictions 

Hanover County's record in operating ~e county landfill which has 
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1196 Huguenot TraD 
MidlotbiaD, VfqiDia 23113 
January 19, ~ 

Members of the Board 
Virgfaia DeJuutrnent of Enviromnep.tal Quality 
4949-A Cox Road 
Glen ADen, ·virgiDJa 23060 

Dear Board Members: 

This packet of letters Is submitted with the hope tluit you wDI refuse to grant a 
permit for Stewage outfaD on our property, Newcastle Farm, because of tbe 
possibility of banDing rare, threatened or endangered species susceptible. to cbanges 
m· water quality. 

It Is hard to believe that, here, witb help from my adult son, husband and lawyer, I 
may be less able to save our lalld tbaD I was as a yotmg widow, boldiDg my then 
IDfaDt SOD, as we stood alone.ln tbe fields of Newcastle. Would that I could ay 
enough teals to impi'Ove the q':lalty of water in the P811111Dkey River. 

It II evea haarder to believe tbat, in a democracy, a famDy who has stmggled for six 
geuerations to save a valuable, h&toric, 900-ac:re farm, can so quickly be threatened _ 
by government condemnation for outfaD from a sewage plant deemed UDDecessary 
by111811y ddzeas. More im!sponslble than any govemmmt, however, Is the family 
tbat fadlitates tbe tragedy ofhamdDg a threatened or endangered creature by 
sanmdemag land too easily_. 

We are custodians, indeed, stewards of this land, which was here before us, and wiD 
be here long after we have retumed to dust in its soD. We want to care for the 
property nspoDSibly ratber than to wriDg '!Dm it avariciously aD possible profit. 

IDfonnation iD the attached lettels iDdicltes 1bat rare, tbreatened or endangered 
aquatic species may afst In the PamUDkey River at Newcastle, and that no 
biological testiD.g has beea conducted to date. U preseat, such species c:aD be harmed 
by cbaagess ill water qadty from eftlueut discbaqed IDto tbe river. We ask your 
belp ill preventiDg an irnYtnible tragedy. Please alow time for thorough, actual 
testing to be paformed before grantiDg any permit for sewage outfalL 

'Ibauk you for your coasideration. 

SioC21'ely, 

Frances Broaddus-Crutchffeld 
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roJm Paul Waodley, Jr. 
Sccnmy ofNaaural 

Raaur=s COMMONWEALTH of VIRGINIA 
DEPARTMENr OFCONSERVAnON AND RECREATION 

217 Gcmmor Screec. lrd Floor · 

TDD (804) 716-2121 Ricbmand, Vqilli& 23219 (104) '786-7951 FAX (104) 371·2674 

January 8, 1999 

Ms. Francis Broaddus-Crutchfield 
A\ 1196 Hugenot Trail 

Midlothian, VA 23314-914 

Dear Ms. Broaddus-Crutchfield: 

hup:llwww.ttaa:.VLUJI-dcrlvaher.b&ml 

David G.B"'N'-· Dire=: -z 

This letter is sent at your request to rcafiirm the possibility of rare mussel species in the Pamuukey 
River adjacent" to Newcastle Fann. Three rare species, the green floater (Lasmigona subviridis), yellow 
lampmussel (Lampsilis cariosa), and eastern lampmussel {Lampsilis radiata), have been documented a 
short distance upstream ofNewcastle Fam1 and there is a high probability that one or more occurs at or 
near the discharge sites. The Federally-listed dwarf wedge mussel (Alasmidonta heterodon) has been 
recorded in the watershed and is also possible at the site. 

Due to the ppssibility of rare mussel species, we strongly recommend a smvey to determine which 
species may occur in the vicinity of the discharge sites. Our records to not indicate that a survey has ever 
been couducted at this site. If you have any questions, please call me at 804-371-6206. 

SiDcerely, 

-971-
AJI .A~acy 11fthe Nt~turtd Rallllrt:6S Set:1'etlU'ltlt 



COMMONWEALTH of VIRGINIA 
DEPARTMENT OF CONSERVATION AND RECREATION 

217 OovcnuH' S~ lrd Floor 

TDD _(ICM) 716-2121 Ridlmaad. VJrPria 23219 (SCM) 786-7951 FAX (104) 371·267. 

Francis Crutchfi=ld 
1196 Huguenot 'frail 
Midlothian, VA 23113 

hcp://www.mm.YLUII-dcriYahcr.html 

RE: Totopotomoy Wastewater Treatment Plant 
Freshwar.er mussel information 

Dear Ms. Crutchfield:· · .. ... ,.. 

November 20,.1998 

Enclosed please find copies ofVuginia Department of Conservation and R=creation - Division of 
Natural Heritage com:spondenc= regarding the abov= r=ferenced project and general aquatic 
information: 

April29,. 1997 letter to Hazen & Sawyer 
April22,.19971etterto Hemy Broaddus 
Rivers of Life, Critical Watersheds for Protecting Freshwater Biodiversity 
Effects of Contaminants on Naiad Mollusks (A review) 

According to the: information cmrently in our files, the gr=n floater (Lasmigona subviridis,. 
G3/S2/SOC/SC), yellow lampmussel (Lampsilis Cariosa, G4/S2/SOC/SC) and Eastern 
lampmussel (Lampsilis radiata, G5/S2/NF/SC) have been documented upstream. from the 
proposed discha:rge site. 

Ol~(Z53 
The green floate~ is a freshwater mussel species which ranges from New York to North CaroliDa 
in the Atlantic Slope draiDag=s, as well as the New and Kanawha river systems in VlrgiDia and 
West Virginia. ·Ibis species is CWTently classified as a species of concern by the United States 
Fish and Wildliie Service (USFWS) and is believed to be declining throughout its range to the 
ROint that it may warrant ft:dcral listing as Threatened or End;m~en:d This species inhabits. 
riverine habitats ranging from small streams to medium or large rivers, and apparently has 
declined throughout much of its range; this species may even be extirpated from some drainage 
systems. Based on DCR staff knowledge recent efforts to reverify known populations throughout 
Vtrginia have be .. en largely unsuccessful; no new occmrences where found during a 1997 status 
survey in the Imnes River, New Rivc:r, Nottoway River, Potomac River, Rappahannock Rivc:r, 
Roanoke River and York River drainages (Chazal & Hobson, 1998). 
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Delivery By Hand 
February 3, 1999 

E. Clark Hc:nley 
3620 Spring R.un Road 
Mechanicsville, Virginia 23116 
Phone(804)273-6223 

Members of the Board 
Virginia Department of Environmental Quality 
-4949-A Cole Road 
GlenAllen, Vuginia23060 

Re: Permit 1-.Jo." V A008991 S 
Totopotomoy Wastewater Treatment Plant 
Proposed Municipal Discharge into Pamtmkey River 

-- Dear Board Members: 
~ ... 

This is to express my concerns regarding the above referenced proposed discharge pemlit 
requested by the County of Hanover (the "Countyj. I am strongly opposed to the 
issuance of t:he peanit at this time. Listed below am some items for your consideration. 

• The pe.nnit is inconsistent with the Clean Water Act because it will effectively 
prevent established recreational use. I have frequently used the site for swimming, 
fishing, and boating on a regular basis in the past. The site chosen by the County 
encompasses· the "landing" or river access for both Newcastle Farm on the Hanover 
side of the river, and Mr. Woods' farm on the King William side of the river. The 
landings of course are the natural access points for using the river, chosen because 
of the c=ase of access provided by the topography. These points on the river have 
been ttL use for well in excess of two hundred years. Clearly, the discharge of five 
to ten 1aillion gallons of effluent a day at this location will prevent the past 
~ional use from occmring in the future. 

• There has been insufficient study of the existence of rare or endangered aQlAti~ .. 
species which may be damaged by the discharge. -v( .. ..t. ass 

• The models and evaluations do not adequately consider the effect of the tides, 
various obstructions, and small size of the river. The river is extremely umow at 
the disc:harge point. Fallen trees and other obstructions combined with the tidal 
effects will hinder mixing of the effluent and most probably cause pooling of 
efiluen·c. 

• The iss-~ce of the pennit is premature. In addition to the unanswered questions 
regarding the effects of the effluent, there is substantial disagreement between the 
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Vqinia Department of EnvirOnmental QuaHty 
4949A Cox Road 

Glen ADen, Vuginia 23060 

Dear Members of the Board: 

Februaryl,l999 

It has come to my attention tfiat the Virginia. Departmeilt ofEnviroamentai Quaii1;y is considering 
granting a permit for a. sewage outfall into the Pamtmkey River an Newcastle Far.m in Hanover 
County near the Route 360 bridge. In 1973 r published my Master's Degree Thesis which is 
entitled Frem Water Mussels of the Pll11Ul11key River System, ru-ginkl. This study documented 
the presence of six (6) mussel species in the nearby area of the PamUDlcey River and four ( 4) . 
species at the Route 360 bridge (Page 26,·Table S). In the thesis I cited the probability that fresh 
water mussels could be used as a sensitive indicator of water quality and proceeded to survey the 
river system for the presence and distribution of mussel species. A premise of my thesis was that 
improved :Water quality, in this instance by the impoundment resulting from· the Lake Anna Dam, 
would allow the mussel population to increase because heavy metal toxicity from acid mine 
drainage would be ~odified. There was documentation of greater mussel species diversity and 
populations below the confluence of the North and South Anna Rivers (ie. the PamUDkey River). 
l urge you to insist that a weH documented qualified study be done in May and June 1999, so 
that an updated documentation can be compared to my study and so that those mussels that are in 
the rare and endangered categocy may be protected. Your office is entrusted with responsibility 
for helping improve and maintain the quality of our envircnment.. As a Virgiuia citizen for many 
years and as a contributor of baseline data, I urge you to delay graating a permit uatil an 
adequate study· has beea do a e. 

smcereu ~.l(:d,_j 
~ile B. Riddick, M.S. 
2701 Dix Inlet Road 
Vuginia Beach, Vqinia, 23452 

.. .. 
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2631 McManaway Drive 
Mlcllotbfaat VA 23112 
February 2, 1999 

Members ot· the Board 
VlrgiDia Department of Environmental QuaUty 
4949·A Cox Road 
Glen Allen, Vlrgfnia 23060 

Dear Board Members: 

Feb 03•99 

'-) 

The stxth puint of the Scout Law states that a Scout ls kind. "Without 1ood reason, 
he dOES not hann or kD1 any Ul'fng thing." . · 

Before lfBIUing a permit for sewage outfaD on Newcastle Fann, please aUow time for 
tborougb blologfc:ill testing. Evidence shows that rare, threatened or endangered 
mussels ma:y be preseat at tbe site designated. 

We Sc:outa and Scout Leaders hope NewCIStle Farm can be saved for the camping 
and swimming we have long enJoyed there. W c lhiuk swlmmiog 1D sewage would 
not be good for us, ud we do not wut the muasels to be h\ 

;r;La · 
David Estes ~ ()~ 
Scoutmaster, roop 879 ..,. . ~ 

Leaden 1111d Scoutll of Troo~ •.'f!DP; 7-' { ~ ~ A.O 
Boy Scoutli or America r f}L./ (I L I - '-' 



large metropolitan cities did ~ot tly to compete with their services but formed a 
regional cooperative to handle safe driDking water and a safe method (to its 
citizens and to aquatic life) of disposing or waste water! This is the best 
environmental argument that there isl 

Thank you for the· opportunity to submit my vieWs. 

s· ereiy . 

4~4~~-- -/f. r 
Marion R. Jones 
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Yellow lampmussels typically occur in larger streams and rivers and is typically found in 
sand and gravel where good current exists. The information currently in our files, indicates that 
the Eastern lamp1nussel occurs in rivers or blackwater creeks in a substrate of soft sediments, silt, 
and sand which ~:~my contain a large amount of organic material or detritus. 

Mussels and other benthic organisms have suffered iqeparable declines in populations~~ 
anthropogenic activities and pollutants in the watef\!ays (Neves, 1991). Because mussels are 
sedentary, they are iiiiiEie to move from habitats that are being degraded or are no longer 
suitable. Freshw.tter mussel are susceptible to such activities as degradation of riverine habitat 
and declining war.er quality. Impoundment, dredging, channelization or other activities that alter 
water £low may aU adversely affect populations of mussels and possibly the fish which serve as 
hosts for mussel glcchidia. Pollution and increased siltation an~ erosion into streams from 
adjacent lands cm1 impair feeding, reproduction an~ respiration of mussels. In addition to direct 
imp~ to the mussels, the local fish fauna may ch3nge, eliminating needed hosts (Neves, 1991). 

I have attached several other letters that may been interesting or useful 'to you. The first is DCR 's 
response to the DEQ Water Quality Standards which includes ~ome concerns about wastewater 
discharge and mussels. The second is a le~er in response to a water withdrawal and wastewater 
treatment plant in Nelson County. ·-:, · 

You may also want to consider contacting the Virginia Department of Game and Inland Fisheries 
and the United St-ates Fish and Wildlife Service to see if they can provide further information that 
may be useful to you. 

k:J.y absence of data mav indicate that the project area has not been surv ed. rather than co 
that the area lacks additional natura enta2e resources. New and updated information is 
continUilly added to BCD. Please contact DCR for an update on this natural heritage 
information if a significant amount of time passes before it is utilized. 

Should you have any quc:stWns or concerns, feel free to contact me at 804-371-2108. Thank you 
for the opponunity to offer this infonnation. 

Sincerely, 

]1~./2~ 
Lesa S. Bc:rlingho~ ~ 
Project Review Coordinator 
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Tom VanAuken: 

VAOOS991 5 Totopotomoy 
Public Hearing -January 19, 2000 

Good evening. my name is Tom Van Auken. I'm a member of the State Water Control 
Board and I'm the hearing officer for this evening's hearing. You've been talking to some 
of the staff here but let me introduce them anyway. This is Gerry Seeley. He is the 
Piedmont Regional Office Director for the Department of Environmental Quality. J.R. Bell 
is the Piedrnont Water Permits Manager for the Department of Environmental Quality •.• 
and Allan Brockenbrough is the Piedmont Regional Office Permit Engineer, also for the 
Department of Environmental Quality. 

Now. in this hearing. we'll be taping the testimony, for public record. And, in addition to 
your et;)mmants tonight, if you want to enter written comments, the deadline for written 
comments has been extended to 4 p.m. on Thursday February the 4th, 1999. So. you're 
not restricted to what you might want to say tonight ••• you can also give written comments 
to the Department of Environmental Quality. The State Water Control Board is holding 
this hearing to receive comments on the proposed issuance of a Virginia Pollution · 
Discharge f:limination System Permit No. VA008991 5 to the county of Hanover under the 
operation of the proposed Totopotomoy Wastewater Treatment Plant This hearing is 
authorized by the Regional Director of the Piedmont Regional Office of the Department of 
Environmental Quality. The Department of Environmental Quality did notice for this 
hearing was published in the Herald Progress, The Mechanicsville Local, and. The 
Tidewater Fleview. ·This fact finding proceeding is being held pursuant ta section 9.6-1411 
of the Code of Virginia and 3. 7 of Virginia Regulations 6801401 and the Board's 
procedural rule number one. Tonighfs hearing will lead to no decision; this is just a fact­
finding heming. The State Water Control Board ultimately ·decides whether to issue the 
penn it that the County is asking for and that decision will be made at the Board's meeting 
on March tt1e 1 11 h, 1999. Tonight, we'll listen to whatever you've got to hear that's 

· relevant to this permit. What we really want to do is get your input. Okay, the general 
procedure tonight will be ... first, the staff will make a presentation and Allan · 
Brockenbrough will make that presentation for the staff. Then the applicant, thar s the 
county, will make their presentation. Then. we'll hear from everybody who has signed up 
on a caret ,ajter everyone who has a card is signed up. has spoken, then we'll hear from 
anyone elset who wants to speak 

Now there ctre a fair enough number of people here tonight, so when you come up to 
speak, I'd appreciate it if you'll hold your remarks to about three to five minutes ... please, 
so everybody can get his say in and we're not leaving here at 
two o'clock in the morning. If you're part of a group here. just have one spokesman or two 
spokesmen speak for you and ask the people in your group to stand up. All right, now, in 
the interest of saving time, and if there are no . 
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objections, I will enter the exhibits we have here. This information CEQ has 
already received to date at the end of the record by incorporating the exhibit list 
as exhibit number one. If there are no objections to that, okay, the hearing here 
are entered. This list is available for your inspection and. again, the public record 

-will close on Thursday, February the 4tta at four p.m. Allan-your game. 

Allan Srockenbrough: 

Good evening ladies and gentlemen. My name is Allan Brockenbrough and 1 am 
the permit writer for the proposed Totopotomoy Wastewater Treatment Plant in 
CEQ's Piedmont Regional Office. Tonighfs hearing is being held to solicit 
comments from the public on the p-:_oposed issuance or denial of VPDES permit 
no. VA0089915 to the County of Hanover for discharge from a municipal 
wastewater treatment plant. to the Pamunkey River ••• and the affect of the treated 
wastewater discharge on water quality for beneficial uses in state waters. On 
April11, 1997, Hanover County submitted a VPDES pennit application for the 
proposed Totopotomoy Wastewater Treatment Plant The County requested 
effluent limits .for a wastewater treatment plant design flows for five and ten 
million gallons per day. Numerous supplements and amendments to the 
application were submitted over the next year and a half with a final submittal 
being received arid the application being considered complete on October 13th, 
1998. -

The Pamunkey River is classified as a Tier 2 water, which means that the 
water quality exceeds the minimum standards adopted by the state. The anti""! . 
degradation ·provisions in the Clean Water Ad and the State Water Control 
Board's VPDES regulation requires that any permits contain provisions which 
protect the existing life quality of water in the river. The proposed VPDES permit 
contains numerous provisions to ensure that existing water quality in the -.... -. 
Pamunkey River is maintained. The proposed VPDES permit includes monthly 
average effluent limitations of ten milligrams per liter for a five day carbonaceous 
biochemical oxygen demand, fifteen milligrams per liter, total suspended solids, 
and three milligrams per liter for total- nitrogen. These limitations are 
established at. a .level that the CEQ staff believes will have a negligible impact on 
dissolved oxygen levels in the Pamunkey River. Although this particular section 
of the Pamunkey River is not considered to be nutrient-enriched, the tota_l 
phosphorous limitation of two milligrams per liter has also been ~ncluded in the 
pennit. The pennit also includes additional limitations for fecal coliform, pH, and 
dissolved oxygen. Additional major provisions of the permit include: 1) metals 
limitations and numerous management requirements, for the bio-solids it will 
produce, should the County choose to dispose of the material by land application 
through agricultural sites. 2} The requirement that an industrial pre-treatment 
program be developed. A treatment program ensures that any industrial waste 
receives adequate pre-treatment by the generator, such that waste will not 
adversely affect the biological treatment precess at the wastewater treatment 
plant, the quality of any bio-solids which may be land-applied, or. pass wastes 
through the 2 
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wastewater treatment plant and adversely affect the receiving waters. 3) 
Monitoring for numerous toxic parameters for which the State Water Control 
Boat-el has adopted water quality standards. And finally, 4) a Taxies 
Management Program which includes whole ~ffluent toxicity testing. This 
consists of looking at individual toxic parameters, or species of aquatic life (that is 
two vertebrates and two invertebrates) which are subjected to the wastewater's 
determine whether there are any cumulative toxic impacts. If the testing shows ~ 
acute toxicity. in one hundred percent effluent, or any chronic impacts on 
survival, growth, and reproduction, concentrations below those in the receiving 
strestm toxicity reduction evaluation Will be required. In summary, the staff 
believes that the permit wrll adequately maintain existing high quality of water in 
the F,amunkey River. This concludes my comments. Following this public 
. hearing. the Board's staff will consider all the comments received, specifically 
including the comments received to date. the comments made tonight, and any 
additional written comments which we receive by four p.m. on Thursday February 
4th, 1999. The staff will then develop recommendations and then present them to 
the State Water Control Board, comprised by seven citizens appointed by the 
Governor. for their decision at the March 11. 1999 meeting. 

Joh11 Hodges· Hanover County. 

Mr. Van Auken. members of the CEQ staff. members of the public .•. years ago. 
Hanover recognized that in order to continue to successfully implement its land 
use plan additional wastewater treatment capacity would be required by 2003. 
Manl' options to provide this capacity were explored including regional 
alten1atives·. And after considerable effort. Hanover detennined that the 
construction of a new wastewater treatment plant with a discharge to the 
Pamunkey River is its best option. ·The discharge permit we have applied for is 
critical if the County is to maintain the integrity of its land use plan, and to meet 
the wastewater treatment needs of its citizens and customers. Hanover County 
is unique in that its comprehensive land use plan limits the areas to which- water 
and sewer service may be provided, which in tum helps ·control the · · · · · · -· 
subut"banization of the rural areas of the County. This discharge permit and the 
additional wastewater treatment capacity it makes available are consistent with 
the County's comprehensive land use plan. This consideration has been refined 
through a series of studies over the years, and a preliminary study was 
completed by Black and Veatch in 1989. The Pamunkey River was identified as 
the most viable alternative for a discharge in the event a new wastewater 
treatment facility was needed. In 1993, in the finalization of their 1989 study, 
Black and Veatch again identified the Pamunkey River as the most viable 
aHemative for a new discharge. In 1995, Hazen and Sawyer, a new County 
consultant was retained to review the previous study and make specific 
recon1mendations regarding implementation. This independent review also 
identified the Pamunkey River as best alternative and further identified the 
portion of the Pamunkey River located downstream at 3 
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the route 360 bridge as the best location for the discharge. In April 1997. 
following a review of alternatives. the County applied for a VP_DES discharge 
pennit at the location being considered tonight The County also began the 
process of obtaining local approval of the proposed wastewater treatment plant 
and its associated discharge. In August 1997, after the County-held public 
infonnation meetings and hearings. the Hanover County Board of Supervisors 
approved the conditional use pennit required to construct a new wastewater 
treatment plant at a site located off of Tate Lane, and a discharge for the new 
plant at a location identified in the County's VPDES permit application. After 
application for the discharge permit was submitted, and on the basis of 
conversations with one of the owners of the property, the County considered and 
at one point revised the location of the proposed discharge to a point 
approximately four thousand feet downstream. This was also a good location 
from a water; quality perspective but it would have had a greater impact on 
nearby downstream property owners. It would have been more expensive to 
construct and did not have local land use approval. When the owners of the 
property subsequently ended their consideration of any location on the property, 
the County revised its application to the site originally approved in the County's 
public hearing. Hanover County has kept open the lines of communication and 
has recently, this last week, met with the property owners' lawyers to seek ways 
to reach agreement on this matter. There are many good reasons this location 
was selected and I would like to briefly go over these reasons. Minimizing the 
impacts to the Pamunkey River. as I stated earlier. the primary importance to the 
County was a location that would minimize the impact of the discharge oo the 
Pamunkey River. The segment of the river where the discharge is being 
proposed is subject to strong tidal influence, which promote rapid mixing of the· 
treated effluent throughout the stream cross section, which is protective of water 
quality and ·minimizes impacts on residences.. ·To build the outfall anywhere .. 
downstream of the location proposed for the discharge would a require much 
longer force main and would disrupt several residential areas. The property on 
which the discharge is proposed to be located is currently utilized for farming and 
the discharge point is approximately four thousand feet to the nearest adjoining 
property line and improved residential properties and minimizes the impact on 
historic resources. Hanover County is very sensitive to the many historic 
resources found within its boundaries. The County protects its historic resources 
whenever possible and in fact minimizing impacts on historic resources is a self­
imposed condition of approval for the County's entire wastewater treatment plant 
project. The County is aware of the fact that the Town of New Castle 
archaeological site is located on the property on which the discharge is 
proposed. The actual site of the discharge and its associated force main have 
been located. along the outer limits of the identified New Castle historic area and 
is separated by an abandoned twentieth century rail line. Because most of the 
New Castle historic area is fanned and has been disturbed there are no surface 
indications o~ New Castle. Further, the County is perfonning ongoing 
archaeological investigations across the ongoing force main and at the discharge 
site to ensure compliance with all 4 
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Federal, state and local requirements. Finally, we have avoided the burial site 
identified by the property owners. Environmental impacts: Minimizing impact on 
wetlands and endangered species was important when siting the discharge in 
our analysis as follows ••• wetland impacts: impacts on wetlands were considered 
in locating the discharge in the area. In the area of the discharge, the Pamunkey 
River has high banks with limited or no contiguous wetlands. The reiteration 
structure is identified here, associated with the discharge will be constructed in 
an upland area and is not subject to flooding. Upstream from the proposed 
discharge the riverbank is much lower in their significant wetland areas 
contiguous to the river .•• endangered species: Record research identified that 
there was a potential for endangered mussels to be located in this segment of 
the river. Although not required at this time, the County had a field survey of the 
Pamunkey River conducted in the vicinity of the proposed discharge. ·It was 
completed to determine if endangered mussels were located in this section of the 
river. No endangered mussels were identified by this survey. In summary, the 
proposed location for the discharge has strong tidal influence promoting better 
mixing for water quality, minimizes the impacts on residents in the vicinity, has 
local land use approval, and will have little or no impact on identified historic 
resoun:es and minimizes impacts on wetlands and endangered species. We 
believe that the fimits and conditions set forth in the draft permit developed by the 
Department of Environmental. Quality and approved by EPA are appropriate and 
are protective of water quality. The County is committed to constru~ng and 
operating a state-of-the-art facility that will meet the conditions of the proposed 
permit, which is critical to the· future vitaflty of Hanover County. We hope that the 
State VVater Control· Board agrees that the draft pennit is environmentally sound 
and that the County's project has been well conceived. We respectfully request 
that a VPDES permit, based on the draft pennit, being considered tonight be · · 
issued to Hanover County by the State Water Control Board. The County's staff 
and representatives, our engineers, and Hazen and Sawyer are here to answer 
any questions that may arise during the remainder of the public hearing that the 
state representatives deem this appropriate. Thank you. ~ 

\1\ :. 

Henry Broaddus: 

Thank You. Initially, I must take issue with Mr. Hodges portrayal of me and my 
family as having, I believe the quote was, •ended their consideration of any 
focatior1 on the property. • When in the fad the record shows, is very clearly, we 
never considered any location. We did allow the County to conduct some studies 
in the hope that they would create more hard data than the hypothetical models, 
which are all that you have right now. In fact, after we suspended their 
permission to enter the property they continued to do so anyway and still I think 
their research is sorely lacking. Adafine Stevenson, after yet another failed- . · 
presidential candidate did introduce his remarks to a crowd with the following 
statement •My job is to speak to you. Your job is ~·listen to me and if ·· 
experience is any guide, your 5 
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job will be over long before mine is. • And I introduce my remarks the same way 
tonight Not to prepare you for a lengthy diatribe but to express the frustration 
that I feel at the fact that the proposal before you has made it even this far in the 
spite of the cacophony of voices, mine included, raised in opposition. What's so 
important to me is the preseNation of that opposition and of the land itself that I 
have flown down here today from Dartmouth College in New Hampshire to 
restate it And I offer you the following succinct statement with sincerest hope 
that you will not look past it as lip seNice but think about it as most heartfelt 
concem. I am the landowner on whose property this sewage discharge would 
fall. You're gonna be hearing, and in fact, in the question and answer session 
you've already heard. about some of the potential adverse affects this projects 
has on the Pamunkey River and you will continue to hear about the egregious 
lack of resources that has been done in any effort to minimize those effects. 
What I want to offer you now is a sense of context without which I do not believe 
that the Deparbnent of Environmentai·Quality can be well prepared to make its 
decision. When we speak of pristine land of a preserved natural environment it 
becomes necessary to explain that this condition is not accidental, rather is the 
consequence of concerted efforts on the part of those individuals to whom its 
care was entrusted. I call myself a landowner only in the loosest sense of the 
term. My role could be more properly be called that of a steward in that not only 
do I not wish to develop New Castle or to use it for any purposes other than 
agricultural ones. I actively dissuade those potentialities and this is consistent of 
those whose efforts came before me. My sixth great grandfather, Edwin Ruffin, 
one of the greatest agricultural scientists in American history had the 
revolutionary idea of using mart in the Pamtankey River bed to replenish the· · · 
nutrients and soil there. And my own father, Woodfard Meade Broaddus. also a 
farmer refused to put any chemicals that he suspected would have adverse·· 
affects on marine biology of the Pamunkey river onto that same soil. His integrity 
is one of the few things I know about my father who died when I was five months 
old. His land is one of the few tangible mor:~uments I have of him and you can 
bet that I have appHed his same standards of integrity to its use thus far. What is 
disheartening to me now. even more so than the fad that I may not be listened to 
and the record shows that I have not been is that fad that I no longer have-the 
ability to force those same standards of integrity. the one such as my father who 
made his living from this land not only upheld but lived as a credo. In violation of 
those standards. such as placing a sewage outfall on this property without having 
directly explored its impact on rare fresh water mussels, aquatic life and water 
quality. is not only an affront to my father's legacy ..• it's an affront to any 
reasonable individual's sense of the consideration the government owes any 
project before imposing it on its citizens. We don't know the extent of the 
environmental damage this outfall may cause and yet now. despite these 
pleadings of one who is part of a long-standing tradition of those who have 
resisted any such development, .on the grounds of their fear of the extent of what 
might be damaged. this discharge is on the fast track to being built on the . ·· 
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grounds of an ignorance of the extent to which this river will be damaged. I don't 
have 'the power to stop it I don't even have the power to impose the need for 
more extensive research ••• you do. And as one steward of the land, to a body of 
individuals whose responsibility is simifar ••• pfease don't be anything less than 
thorough before you pennit this travesty. Please do not grant your endorsement 
of this project now, at a time where the onJy data before you is based on 
hypothetical models and a desire to expediency. Please ensure that we are not 
careless and our responsibility to protect this pristine land, this preserved natural 
environment, for our County, our state, our ecology. Thank you. 

Charles D. McGhee: 

I co·me here tonight to express my coneem over the placement of the discharge 
pipe at New Castle Farm. I'm not only a concemed citizen of Hanover County 
but I am responsible for the day to day agricultural operations at New Castle 
Farm. As good stewards of the land that is entrusted to me, I operate under the 
guidelines of the federal govemmenfs best management practices. A 
Chesapeake Bay plan is under construction at this moment. to ensure any water 
than runs off of that fann into the Pamunkey River is of the best quality. We are 
also enacting a state nutrient management plan to work in conjunction with the 
Chesapeake Bay plan. If the cu~nt route of this pipe is followed, you will be 
running it through Mr. Broaddus' farm. It will also be goin·g through a resource 
protection area as denoted by the Chesapeake Bay plan. Now, I realize that the 
Pamunkey and its tributaries have-other wastewater treabnent plants along its 
banks; however, these are very far upstream, and I hopefully feel that any 
effluent has had time to assimilate into the water and to be diluted by the time it 
reaches this point in the river. We operate two similar irrigation systems that 
draw water out of the Pamunkey at a point less than a quarter of a mile from 
where you are planning to issue 1he pennit for this discharge. I have concerns 
for my health and my safety that some of this effluent will not have time to be 
diluted and to assimilate into the water in such a fashion that it would not be 
detrimental to my health. I also feel that construction of this pipeline will be 
disruptive and detrimental to the agricultural operations at any given time. While 
I am sure the County is looking out for my well being, and is trying to protect me 
from any hardship, delays and mishaps will occur. I am concerned that possible 
construction of this pipe will cause me undue hardship. There has been a study 
and it has been already brought up in conversations tonight in Great Britain, and 
Cornell University, that is concerned with wastewater treatment effluent 
discharged into rivers. In North Carolina, there are two rivers that constantly 
come under attack for their animal units of concentration ••• the Neuse River and 
the Cape Fear River. The Neuse River can be described as probably the dirtiest 
river in North Carolina. The Cape Fear, however, is relatively clean. But there 
are two distinct differences between these rivers. You see, the Cape Fear River 
has only eleven discharge permits along its banks. ·The Neuse River has four 
hundred 7 
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and twenty-four discharge permits. ·so, you see, it seems to me that its not a 
matte~ of animal discharge to the water that is messing this river up but rather 
municipal discharge. Now, I am not sure that I have the authority to speak on 
such matters as to whether or not the County has exercised patience with Mr. 
Broaddus or whether they have exercised good will, but it seems to me that they 
have gone about this rather fast and rather expedient Have they looked at other 
matters adjacent land and property to put this discharge pipe? We have not 
heard. Now, this route 605 on this map, there's another piece of land that has 
the same topographical features of the bank of the river at New Castle. Was this 
studied? The public does not know. However, one thing I do know is that the 
people that own that portion of land have no emotional attachments to this land 
as does Mr. Broaddus. Could it be that they are looking at an easy way out? 
Could it be that they are looking at Mr. Broaddus as an absentee landowner and 
trying to pull the wool over his eyes? This remains to be seen. Now, I· have very 
grave concems over the fact that this lake may have. personal co~sequences to 
my health as I do come in contact with the water practically every day. And I 
think less than a quarter of" a mile· is not enough to dilute any effluent that comes 
in the water. Even though the Pamunkey has strong tidal flows as stated before, 
there are times when the river runs very slow and practically stops. There are 
times when the river actually runs backwards when the tide is coming in. So 
where is this three million gallons per day going to go? Have there been any 
studies done to the fact as to how fast the effluent moves down the river? In a 
tidal area such as this; I wouldn•t think it would move very fast at all. All one has 
to do is place a Veatch ball in the river and see that through the· course of the day 
it will not move ·very far;. .. J urge· you to consider this matter very carefully. Mr.· I· 
Broaddus wants to take care of his farm and as a steward of his fann, ·I want to 
take care of it. He has often times told the previous renters, and myself. to never 
apply solid waste sludge. I can't help but think that I would break that promise by 
allowing this effluent to be pumped through the irrigation systems and applied in 
such a manner. Thank you. 

Meade Anderson: · · 

. Good evening. My name is Meade Anderson. I am a nearby property owner and 
a user of this river. The issue today seems to be, and Hanover has even 
mentioned it, minimizing the effect on the Pamunkey River and minimizing the 
effect of this effluent on the water quality. Well, if Hanover was really concerned 
about water quality it would have joined in with Henrico when the opportunity 
presented itself or with Richmond into a cooperative joint venture for a discharge 
on the James River. Henrico invited Hanover to do it and they passed the time 
up. I've swam in this river and fished in it for over thirty-five years right where the 
County now proposes to locate this discharge of wastewater from the sewage 
treatment I actually swim there several times a week nearly six months out of 
the year and often take my daughter swimming with me. My mother swam here. 
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My grandfather swam and fished as did his father, and his father, and his father. 
The scientists and engineers said that their computer modeling data indicates 
that the ever-increasing discharge, which starts at five million gallons per day, will· 
not hurt this river. Well, I think computers are a very valuable tool but I also 
believe in using a little bit of common sense occasionally too. Does anybody 
know what five million gallons actually is? Weill ran the numbers on it just on a 
calculator and Hanover's got four hundred and seventy one square miles. In one 
day alone, five million gallons per day would cover Hanover to the depth of three. 
quarters of an inch and in one year to 22.6 feet deep. Now, you know, 
everybody can run numbers, once you increase that to thirty five million gallons 
per day ••• thafs a hundred and fifty eight feet deep of effluent Just to give 
people a perspective of what five million gallons per day is. Well, so all the 
engineers and people who do all this modeling say irs perfectly fine to dump this 
discharge into the river, I'll leave everyone with one question. Would you swim in 
five million gallons a day of effluent and would _you take your children swimming 
in it? I think I know the answer to that question. Thank you very much. 

Georgie Myers: 

-DEQ does not have a very good reputation and the state is not doing that 
grand and since you all Jet people like Smithfield and Warner, the EPA has to 
come ir1 do their job to get ya'll to do yours. How do we know that you're even 
gonna do half of the monitoring that should be done? And how will we know if 
you do or not? 

Magi Shapiro: 

I've got more questions than I've got comments and, if possible, I would 
·appreciate a written response to my questions. My address is 16411. Gun Barrel 
Rd. Montpelier VA 23192. I would appreciate a description of the project. As I 
stand here, right now, I really don't know what the details of this project are and I 
think t would have been more appropriate for this entire evening to be proceeded 
with a description of the project What kinds of waste will be treated · · 
there .• .immediately and long term? So far, I haven't heard any response to 
those sorts of issues. What about the impact to the dwarf wedge mussel? Could 
we see a copy of the report? Apparently, an investigation was carried out; I 
would like to read it What impacts beyond the dwarf wedge mussel. •• this is a 
tidal area .•• things come and go on tides, they don't just sit around. Tidal volume 
and reac:h varies considerably with the amount of rainfall and the amount of 
winter precipitation. There are all kinds of things that can affect the range of tidal 
movement Wrth effluent going into it at this critical point because this is almost 
the upper limit to tidal reach. I am concerned about what effects this effluent will 
have at this point, even if it has been processed through the tertiary impact 
stage. What are the baseline data? . Whafs there now? What do we really know 
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about whafs in that river ••• whafs living in it. .. what kind of bottom does it 
have .•• what are in the sediments of that river? How are we gonna know there 
are any affects if we don't know whafs there in the first place? What have we got 
to measure against? I haven't seen anyone speak to those kinds of data. 1 
would also appreciate, this is gonna be a little disjunct because I've just taken 
notes throughout the evening. I would also appreciate having the telephone 
number of the contact person of DEQ on this so I can talk to him or her 
personally. I'm also concerned about exactly how fast CEQ will react to a 
potential problem. Will the County be out there everyday doing monitoring, 1 
mean everyday? How long will it take the County to find out if there's a problem, 
and during that time frame, what will happen? Will it be irreversible? Will it be 
reversible? Will it be benign? Will it be detrimental? We don't know the answers 
to any of that Typically, CEQ does not respond very fast and if Hanover County 
doesn't happen to be out there on the very day of an adverse impact, how long is 
it gonna take before DEQ knows about it and then turns that report around to 
action so that whatever it is,· is stopped? In other words, can they shut that plant · 
down within thirty minutes of detection of the toxic effluent? I don't know .. Maybe 
they can, but it's a good questiQn. And this is kind of by means of just 
comment ..• S/ack and Beech identified the Pamunkey River as a high candidate 
for this kind of project because it's so, clean. They could have gone anywhere to 
a dirty river. but when you're talking about a dilution fraction ••• when you're 
putting a pollutant, whether it's a benign pollutant or an adverse pollutant, when 
you put a pollutant in a river-, there's a .mixing zone. And if the river, if the 
receiving water. is· very very clean as in this case, the Pamunkey River, then it · 
gives you a little more leeway to put pollutants in there because they will be more 
diluted once they get there. So, I think the Pamunkey, and I'm just guessing 
here, but I think the Pamunkey was chosen because it is so clean, which gives . 
the County a lot more leeway to introduce pollutants. I'm also concerned about 
this magic four thousand linear feet What is going on in that four thousand linear 
feet that makes it safe? I'm not sure that it's meaningful to me. Thafs alii have 
right now. Thank you. 

Anne Melton: 
I 

Hi. I'm Anne Melton. I was just kind of clueless when I got here but listening to 
all this I had a few little questions and, first of all, this gentleman said (I think) that 
the lawyers had to work with the County over this. You apparently had hired 
lawyers ••• Mr. Broaddus or ••• and did you have you pay for that lawyer or is the 
County gonna pay for that lawyer? I mean, this seems a little unfair to me. But 
anyway, I was wondering who the mussel survey is conduded by. Is that some 
department, I mean somebody that you all choose or the County chooses, or I 
just kind of wonder about that good stuff. And, also the historical values, 
somebody was talking ·about the historical-value of the County, I think, Mr. 
Hodges, .to protect historical things and I know this is not totally in Hanover -· 
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County but this gentleman here from the Pamunkey Indian reservation .• ~• mean, 
what larger historical. you know. value should be placed on that? And these, 
Uke, you know, he said these people depend on that for their livelihood and I 
can't imagine, you know, that you would. even consider something like this that 
would adversely affect them so much. Thafs all. 

BJ 0~-tergren: 

Good evening, my name is BJ Ostergren. I live in the Ashland district and I was 
the first one that stood at this podium, in this room, on May 22 1996, and advised 
the citizens of this County when no one else did, that there woUld be a 
wastewater treatment plant right beside our new multimillion dollar park and 
nobody in this County, administration and John Hodges can attest to this fact, 
told the c;itizens of this County that we were going to have a sewage plant over 
there. Now, ·I learned how to swim in the Mattaponi River •• .l still fish there and 
Jet me tell you how clean it is .•• it is absolutely the most pristine river on the east 
coast that you all are aware. They have many mussels; I'd like to tell you. So, I 
don't know how long the Pamunkey Will last but I do canoe and have canoed on 
the Pamunkey. I have put in at route 738, which is up near Bear Island, and I put 
in on the South Anna right out a half a mile before the confluence with of the 
Pamunkey. And it was a hot August day ••• the river was very low. There were 
many logs to get over and I almost gagged until I got to the confluent The 
stench was unbelievable. So, my question· I guess is where were you all when I 
was trying to breathe that gross smell? I have never been baek there. ·That · 
makes me bring up the other point There are now two· treatment plant$ on the 
South Anna; one is a small one that treats Country Club Hills, and another one is 
over there and I have looked at that map that Mr. Hodges pointed out.~ One is at 
Ashlar:1d, now we're up to three. One is at Doswell. We have a dumping place · 
right up here at Hanover. We have one at the Boy's School. We have a major 
landfill down here that is the biggest polluter of all, whose leakage has something 
going into a pond, which then goes into the river. And then,-of course, we have 
King William County which wants to put basically. I will call it number nine on the 
river. Henrico County has, someone here mentioned before, asked Hanover and 
wrote a letter to Jack Berry and if anybody denies this in this County, I've heard 
somebody deny it before, I will call them a liar to. their face. Henrico-county 
asked Hanover in three different letters and we ignored them all ..• how much 
capacity do you need? How much capacity do you need? Third time ..• Hanover, 
we've written to you, we need to know how much capacity do you need because 
we are doing our plant and we want to know so you can join in with us. Well, the 
third tirne Mr. Berry, former County administrator, wrote a letter back and said 
'Well, we're gonna build our own plant.• Now, Louisville landfill, Kentucky's 
sewage plant had a major accident and had all sorts of stuff from their sewage 
plant dumping into the river. Jacksonville, from fifty years of major problems, . 
was just written up in a recent story in the Richmond Times-Dispatch from 
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dumping down into their river down in Jacksonville; they are having major 
problems and trying to come up with solutions to cure it As we all know, there's 
a movie out today and it's called •A Civil Action," now thafs not quite this 
because that involved TC being dumped an lands by two major companies. But 
now, because nobody from their State Water Control Board checked their wells 
or anything, many, many. many children died from leukemia. Now they're 
involved in like a seventy-two million-dollar cleanl,4p. I would advise you to read 
the book rather than seeing the movie because there are many, many, many 
facts in that book and lots of technical stuff. My next point that I would like to 
address is, I just find it reprehensible that this County is going over these 
people's land which. they have been good stewards for ••• they have-no right of 
way and this County has applied for pennit on somebody else's land without 
working it out or even asking anyone else in the area if they'd like to have a 
sewage dumping line- on their property. In some places in this river when I've 
gone fishing down and I've put in down here at 301 and I've canoed down, there 
are many, many, many places where I've actually had to get out of the canoe 
and, ·you know, just let it float on by because with the weight in it, and it's not that 
I'm not so overweight. it's just that the water is only like this tall and of course the 
draft on the canoe is deeper than that So, the water on the Pamunkey River. is 
so low during the summer time that I'm just questioning. with all of the plants ·up 
river dumping into this Pamunkey, how are we gonna have another one down 
here and ll~ve the man's point about the Veatch ball because I put in one day at 
Mattiponi and I rode the current out and I got to a certain point and I was 
watching one piece of wood and it was sort of like going long with me as I was 
fishing and doggoned if that piece of wood didn't come back and ride back up in 
the tide. So, if we dump into this river. won't we be having effluent go down a 
certain. place and then, when the tide comes back, I know it's mixing, however I ··· 
don't think it's mixing to that point. then it'll come back and of course we're gonna 
dump more into there. Also. we're talking about testing daily. King George . 
County, right now. Senator Bill Balling of Hanover County has requested that 
King George landfill, which has been violating their dumping regulations and no 
one has been watching them ••. he. wants an investigation into that and I think that 
that probably falls under the bailiwick of DEQ. So. if we .can't watch how many · 
dump truck loads and truckloads of trash are coming into King George landfill, 
and I don't know all the facts about that .. I'll admit that I only know what I've 
read in the paper today and read on the news. Then, if somebody isn't watching 
them then how do we know some accident can't occur over here? Also, I 
mentioned about how this Pamunkey River's affeded by our own dump. 
Hanover County has had violations on this. Dr. Carter, who owns a pond 
adjoining the dump, has said his pond has been ruined. A spring at Portland 
Farm has been totally ruined, and of course we know that leakage has been 
running all over the place up here at any different time. And as far as I am 
concemed ••• don't swim in any open waters. Weill· can tell you if you add 
another, and another, and another, and another effluent dumping ground on the 
Pamunkey River ... we won't be able to do anything. because the smell will 12 
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be just as bad as it was up there on the South Anna River. And what I'd like to 
do right now is I'd like to have everybody in this audience who is against this and 
having this point come out right there, please stand and let's just show these 
people ••• and I think thafs pretty interesting. (let the record show that most of the 
people in the room stood at that point) 

Dale Taylor. 

My narne is Dale Taylor and I live in the·Beaver Dam district. I will be short 
because I've already questioned and addressed most of my thoughts, but I do 
applaud. what Mr. Broaddus said, because I've stood at this podium before and 
literally begged this County to be thorough and accurate and:go slow and make 
sure that you have the best information that you can get before you put 
something like this in the works. And I think the philosophy in this County is •if 
we can get it on the agenda quick enough and if we can ram H in, and do an end 
run around people, nobody will have the time to react. • And I think that's exactly 
what happened to your family and it's happening all over this County but this is 
egregious situation. And I also want to follow up on what Ms. Shapiro said about 
just ho'N long will CEQ take to react once there's a problem and you have you do 
an evaluation. How long is this gonna take? How many plants have you shut 
down or said no go until you get this straight? It's been my experience that 
government and CEQ, and certainly the County, is not going to do anything to 
hurt its own self. So. I think all of these things that you've heard today are very 
important and I don't live in site of this but I do know where this ·county's. heading 
and ifs in a·bad direction. ··· -,. · .- . : ··· - · · · · ·· 

--J. __ J._...M.;..;;arkow. 

Mr. Van Auken and members of DEQ, ladies and gentlemen, I appreciate Mr. 
Van Auken you putting the Russian connotation on my name~ ·.It's not Markoff, 
It's MAJ~-KOE. I guess I'm basically h~re ~o sort of underscore some comments 
that have already been made. Those, I guess. s~rt with Mr. Hodges, with all due 
respect to Mr. Hodges. His job is to be the point man for the County and more or 
less like when you have a presidential debate and after the debate you get those 
spin doctors out there in front of the press and -wen, you know it went this way 
and this guy really looked good this way and we did all the right things, • and I've 
had the benefit to sit on this side of this dais as far as on the other side and it is 
not true that the County has not had any other alternatives. When I was on the 
Board, there were requests from Henrico County for us to go in with them again 
like Ms. Ostergren reiterated with Mr. BeiTy. How much do you need? How 
much capacity? They already were serving us through their plan and then to 
Richmond through their pipelines. We always talk about reasonable cooperation 
in the paper ••• staff comments. the Board of Supervisors comment about regional 
cooperation. But the only cooperation is when we have to spend 
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taxpayer dollars for economic development This is the type of thing where we 
ought to have reasonable cooperation, these huge capital infrastructures. AJso, 1 
believe that the DEQ should look upon Hanover County as, because they are the 
regulating agency just the same as a parent looks over a child when the chfid 
behaved and wants something, they're rewarded; when they're not behaving, 
they don't get the reward. And what I'm speaking of, is I think you folks should 
look at the track record of this horrible, horrible manner of handling the landfill. 
Now it's been there, ever since ifs been permitted in 1979, there have been state 
and federal violations virtually every year. Mr. Seeley, I wanna point out that 
earlier in the comments before the program started you made a comment that 
'Well, they'll test everyday, • well, I'll assure you that that won't be the case. If 
history serves us correctly. •history is our teacher,• is what Patrick Henry had to 
say. And, I can tell you this ... that you can look at the records of the landfill and 
you can see there h~ve been years where monitoring of the wells has gone 
abs~nt aJ1d has not been· reported. DEQ did nothilig ·about it The County did 
nothing about it They violated state, federal, and local laws. I've found local 
violations of trash, of pilfering, of sediment, of erosion ••. it just goes on and on 
and to say because of that track record you should allow them to reward them by 
allowing some more discharges into the river. lfs beyond me that there are 
altematives ••• Richmond, since Henrico has its own, I'm sure Richmond has 
some capacity. Again, regional cooperation ••. and I know these are tough 
decisions for you folks because this is primarily a political decision. As political 
Republican parties head up the state agencies, head up the state government, 
you folks work for the Republican governor, the Republican majority, the 
Republican co-chair in this County; but I hope that won' be the case. I hope that 
you'll be able to take your courage and do what is really right Thank you. 

Erika Shriner. 

Hi, my name is Enl<a Shriner. Governor Gilmore has· said that water quality is the 
number one environmental priority. He proposes spending 48.3 million of our tax 
dollars, cleaning up our rivers.· Given the importance of clean water, and in ·light 
of the problems of water pollution in our state, we hope that you'll look very 
critically at this project. Incomplete studies, hypothetical models, and estimates 
are exactly what got us into the problems we face today with our rivers. Very 
sadly, Hanover County has not proven itself to be environmentally responsible. 
As Chip mentioned, the County currently operates a landfill, which is not in 
compliance and poses a serious problem to the health of both people and 
wildlife. The problems of the landfill have been allowed to continue, even though 
our County officials brag each year about a budget surplus. Earlier, one of you 
gentlemen said that we would have no problems if operated in accordance with 
this permit. Well, currently we're not operating in accordance with pennit at our 
landfill and many of us residents feel very nervous about this being· our only 
safeguard. In a completely rational world; this request would be turned down. 
We would not 14 
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allow, as rational men and women, this County to undertake a very 
environmentally sensitive project until they had shown both the willingness and 
an abifaty to operate existing projects within compliance of the law. I, as just one 
citizen of Hanover County, would like to apologize to the Broaddus family. I am 
asharned of what we are doing to this family. I'm ashamed of what we're doing 
to the environment People who are trying their hardest to keep land open, to 
keep it well operated, to keep it environmentally respected are being harassed by 
this County ••• and thafs sad and I do apologize, and I think the vast majority of 
the other members of this community would do the same given the opportunity. 
Thanlc you. 

William B. Ellis: 

Thank you Mr. Van Auken. My name is Bill Ellis. I'm an attorney from Richmond 
and l'tTl here tonigf1t.speaking on behalf of Francis Crutchfield, one of the owners 
of New Castle Farm. I guess. by now, you all know that New Castle Farm is on 
the .banks of the Pamunkey River, near the US route 360 bridge. It's the site of 
the proposed discharge. I intend to file some written comments and so I will not, 
I hope, go over your time limit tonight But I do wish to emphasize three points 
and I c:ertainly appreciate the opportunity to do so. The first point that I wanna 
make is that the County has not really provided the kind of sufficient infonnation 
that I think you and the other Board members will want before making a decision 
on this matter. Thttre are several examples of this, I think, but tonight I'm just · 
gonna focus on one. ·The Natural Heritage Division of the ;Virginia· Department of . 
Conservation.and Recreation has said.that.there·is a high probabRity that three 
rare mussel species inhibit the stretch of the Pamunkey River where this 
discharge will be going. !In addition, a 1993 Master's thesis by.a fellow named 
David Michaelson from. Virginia Tech indicates that the federally endangered·: 
dwarf \Nedge mussel historically has occupied this portion of the Pamunkey 
River. Now these things aren't really surprising. When you step back for a 

·moment, you realize that the Pamunkey River is of course one of the cleanest .. 
steam~; left in Virginia .•. and, in fact, probably on the east coast Mussels 
certainly need very clean water to survive and thrive. And what we have found is 
that as streams like the Pamunkey become· polluted, even within existing water 
quality water standards, that mussels are becoming increasingly rare. And I think 
what that says is that water quality standards have not been set sufficiently to 
protect organisms like mussels that are and have been out there in the water 
body using it and yet, of course, we know that they should be. Now despite the 
probability that rare mussels are out in this stretch of the river, it is my 
understanding although I heard something different tonight. •• that Hanover 
County has not performed any fieldwork that had a credible chance of 
discovering those mussels. I've arrived at that conclusion after talking to 
Professor Neves, at Virginia Tech, also with representatives at the Natural 
Heritage Division. And after sending two Freedom of Information Ad requests to 
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Hanover County,. and the other to the Department of Environmental Quality. 
Although, any reports on mussels would have been within the scope of what we 
requested, rio reports on mussels were furnished to us. And I conclude that 
either it hasn't been done or it hasn't been done in such a way and in such a time 
that it could produce meaningful results. According to Dr. Neves, a noted mussel 
expert. mussels burrow into the bottom sediments of rivers during the winter 
months, and if you go out there and look for them during the winter you're not 
likely to find them. To be credible, a mussel survey must be done 'in other times 
of the year and I ask that DEQ postpone action on this application certainly until it 
can perform an adequate study to determine whether or not mussels are in fact 
there .•. whether the existing water quality standards are really sufficient to protect 
them, which I think is a doubtful proposition. And, of course, if existing water 
quality standards aren't adequate, if I understand right, for the basis of the pennit 
as it has been projected th~s far •.. it's been assumed that achieving water quality 
standards would achieve .a suitable level of water quality in the river ••• that may 
well not be the case. The second point I want to make tonight is that Hanover 
County has not yet applied for, much less obtained, a permit that it will require 
from the United States Army Corps of Engineers for the reiteration structure and 
outfall associated with this project Now, I'm aware that ordinarily thafs not a 
great problem. The Corps has nationwide pennits and usually they can be 
applied in situations like this. However, thafs just not the case here. The 
reason, I think, one of the reasons is because of the unique historical significance 
of New Castle Farm. And also, a federal law known as the National Historic ·· 
Federation Act As you may know, the Corps of Engineers is required by that ad 
to take into account the impacts of federally licensed projects on historic 
resources. And because of the unique historic resources in this case, it's simply 
not going to be available to Hanover County to rely on a nationwide permit .They . ~. 
will have to pursue the individual permit process and go through the section 1 06 
Historic Resource Review with particular reference to the unique resources that 
are on this property. That can be a very long process; I've been through it 
several times and I can speak from experience. Now, I said this property was 
historically unique. Whafs so unique about it? Well, a portion of the property is 
not merely eligible for listing on the national register; it's actually on the national 
register. The Town of New Castle that we've heard about is a listed Virginia 
Historic landmark. There may be other resources. Tonight, I'll spare you the 
history of New Castle town. Suffice it to say. I think that it has played a unique 
and pivotal role in Virginia history and at one poim came within two votes of 
being the capitol of the Virginia colony. lfs where Patrick Henry, in 1775, rallied 
volunteers to go march on Williamsburg and protest Governor Dunbars seizure 
of the colonists' gunpowder. And now, this is the spot where Hanover County 
has proposed to discharge its treated sewage. This heritage may be an 
expendable resource to Hanover County. The Corps of Engineers doesn't have 
that luxury and I think that this site is probably for that reason, not permissible 
through the Corps of Engineers. What Hanover County is asking you to do is to 
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go forward with the evaluation of a discharge location that they haven't obtained 
. a permit for from the Corps, and more importantly that they probably can't obtain 

a permit for from the Corps. Now, on the third point I want to make ••. is that the 
County has manipulated the proposed discharge location in a way that I think you 
shouid be aware that I hope CEQ will not wish to participate in. Originally, as Mr. 
Hodges indicated, the County had proposed to locate this discharge across the 
middle of New Castle Farm. That was absolutely the worst location as the 
County itself detennined that it could have been put on the farm. And the County 
performed a study. They visited the farm. They ranked potential discharge 
locations according to a number of factors ••• the most important, of which, were 
water quality. historic resources, and damage to New Castle Farm itself. 
According to the County. they also considered matters of safety, access, cost, 
and 'J\tetland impacts. And, after considering all those factors, they came to the 
conclusion that a discharge location some four thousand feet downstream at site 
called "Downstream 2" was a demonstrably better solution. And, they said, 
superior in terms of water quality. Now, I'm riot saying that that downstream site 
is without problems; it does have problems and they are not acceptable to the 
ownet-s of New Castle Farm. But what happened, is that when the owners of 
New <~astle said so publicly, the County officials responsible for this application 
did an abrupt about-face and they've now asked you to return to the original 
discharge site in spite of the fact that ~ey've acknowledged that it's· an inferior 
locaticJn. Now why do you think they've done that? Well, after examining the 
evidence, I've anived at my conclusions and I want to announce that today t•ve 
filed a legal action in Federal District Court against the irresponsible officials of 
Hanover County who have engaged in this behavior. The suit alleges· that the 
abrupt return to the original discharge location was an intentional effort to punish 
and intimidate the owners of New Castle Farm for exercising their constitutional 
rights to oppose the County's plans for their property.- I intend to prove those 
allegations and I intend to collect both compensatory and punitive damages · · .... 
against those -responsible. Now, to summarize this point, the County officials are 
attempting to abuse your board. They are asking you to participate in using 
·these proceedings as a vehicle for punishing dissent and intimidating landowners 
in the County. And my sincere hope is that you won't allow that ·On behalf of 
Mrs. Francis Crutchfield, I ask that you either deny this application outright or 
postpone consideration of it until the County has perfonned a complete 
assessment of the necessary infonnation that you require and its obtained 
federal permits that it will need. Thank you very much, I appreciate it. 

Darrell Hicks: 

-People say I do not know much about the environment-cherry trees I had 
are called -u,e early Richmond, • they're at Sunrise House. People try to pull 
them up early but they seem to come back each year. And in Tennessee, they 
had a ---which it stood its own ground for many, many years. -in the 
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Philippine Islands and then in Vietnam. We were- on medicine-dioxin­
people think·that the Agent Orange was the dioxin-but-was the environment 
It affected human eyesight -question may ways my eyes are 28 over 100. The 
only knowledge I had of that- 1228, lefs see -we sat and held a man's 
head~ he's going to heaven-been shot in· the head-Ten minutes later, he held 
another man's head. You can only -to\ tt\e people that were called a suicide­
this guy flew a Navy plane Marine Chopper's friend to keep on-dioxide. So, at 
Sunrise House, they have--got my name written on the stall. I do ask to be 
exempt from the legal procedure- and I get social security, you know, the 
kindness of the country. The papers I have with me-Bill Belling, in Richmond 
they call him Senator- In Washington, they call him "miracle wdlker, • because 
the money comes from international monetary sorts that they try to give to Korea 
-North Korea-they tried to give the money to Brazil-they take a 
wheelbarrow of money-American dollar-Honorable-came-to Sunrise 
House on Labor Day of 1995 and -saw him yesterday. I voted in that district in 
1994, unfamiliar with honorable people and _I just-Honorable Bill Boiling­
Thank you~Honorable-Honorable Bill Belling-did-not receive a 
response-Thank you very much. God Bless you each and everyone. 

G. Warren Coole 

(Written statement. Did not testify) 

Orville L Cole: 
. .· . •. .. . .... 

My name's Orville Cole. I live on the Pamunkey River and we've owned this 
place since about 1951. A thing you might wanna put down in your books, which 
doesn't come up in a lot of your studies, that this water in the summer time when 
you get the least amount of rainfall like we did this year. This water gets up to 
about eighty-seven degrees and with the bacteria that's in the water and what 
your opposing dumping in the water is gonna have a big effect, not because·of. 
the amount you're gonna be putting into it, it's because of how fast it will grow. 
Now, I know by most answers if you take your swimming pool outside and I tried 
to do it one time ••• .I pumped the river water into it and you get algae real quick, 
so I know how fast things will grow in it This is one thing I was real puzzled ••• if 
you dump five million gallons in, it reaches two thousand, one hundred meters 
downstream before it gets fully mixed. That's on the outgoing tide and then on 
the tide coming back is gonna bring that same mixture back to a point where it's 
going to be half mixed on the incoming tide because it moves half the speed than 
it does going out And in between the two tides, you get a still tide ••• which it 
doesn't move at all for about ten minutes. So, during this time, you've got a 
turmoil of water. So, like I say, I live in this area and about two hundred yards 
from where you're dumping it at, on the incoming tide, you can stand in the 
middle of the river on low tide and your chest is not going to get wet And on the 
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downstream side of it, is where all the water sand sediments set at Well, the 
sand is a nice deterrent. you know, for little shell life and everything else but 
thafs where the rock fish like to lay their beds and --out their eggs and 
everything and they look for that sand bed. Uke I said before, you know you can 
go down there while they're pending and that river will be full of rock fish and I'd 
hate to see that change. And, if you put a ten millionth gallon down there, it's 
gonna reach my house before it ever mixes. Thafs all I've got to say. (How far 
is your house? ~ ' 

Sob Branner. 

Good evening. I'm Bob Branner and I'm a resident of the Henry District in 
Hanover County and I serve as President of the Patrick Henry Concerned 
Citizens Association. We concur with the views expressed by others here tonight 
that the solution to this problem is to put ·no ·pollution. in the Pamunkey River. By 
Hanover soMng its sewage treatment problem requirements on a reasonable 
basis 'Nith neighboring jurisdictions. This was the original recommendation of a 
Citizen's Commission appointed to look into this matter some years ago. We 
never heard, I never saw a report from that Commission. We heard little or 
nothing of this Commission's report We heard only of a very illogical sequence 
of negotiations with Henrico, by a Hanover County administration that did not 
indicate a valid bona fide attempt to successfully arrive at a mutually beneficial 
arrangement for the metropolitan area sewage requirements. .Citizens' groups 
substantially confirmed this by presentations at a public meeting, at ·lee Davis, 
on this project Not only as to the real need for a plant in Hanover, but also as to 
the end bottom line cost ·Patrick Henry Association suggests again a joint 
citizen, County, administrative task force be established to realistically study 
sewage treatment on an effective, reasonable basis and that the construction of 
the Hanover Treatment Plant be held in advance by holding up a· pemiit ••• 
relieving the Pamunkey of this potential pollution and all the interests of an 
associated negative impact. And I thank Mr. Hodges as my good friend, now 
director of community relations, I think this would be a good job for him to 
undertake. Thank you. 

Kevin Damian: 

I agree with a lot of the higher speakers. One thing I do have to say is my father­
in-law, of course, is a retired oceanographer, and he was employed for most of 
his career at the Virginia Institute for Marine Science. One thing I do know is that 
shellfish, of course, are filtering animals and they can tell us all kinds of things 
and ifs not hypothetical. Shellfish, as I say, they bury in the sediment and they 
would be the best detennining factor on long tenn and even short term effects of 
situations where what we're looking at tonight I agree with Ms. Shapiro, that we 
need to have some kind of baseline. I believe it when the study that was done by 
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-By Dr. AJbert -was not done, it was just done like hypothetical with figures 
from other areas. I really think that if you're going to discharge effluent all year 
long, that you should do an all year study to get a baseline idea of what affect 
you will have on this river. That way, there, you take into account low water, high 
water, slow water, cold water, warm water, and you can actually judge, of course, 
by these shellfish their reactions to what.happens. My concern also is what will 
happen downstream to the saltwater shellfish when the salinity level 
decreases ••. that. along with parasites, which is a more or less an indirect result 
of lack of salinity is the reason that the oyster population in Virginia is about 
devastated ••• l mean, there's so few grounds that are productive and that they're 
even allowed. to be fished. I would also like to know what kind of decuments 
were used to determine the criteria on the effects on the environment I read in 
the paper only yesterday that Goochland is seriously considering building its own 
wastewater treatment plant for use for West Creek and if that does in fact occur, 
it would allow us even more consideration for regional cooperation.. I would just 
hope that the DEQ would delay the issuance of this pennit to allow further 
baseline studies so that we can honestly know what effect we will have on this • 
river, because there's no turning back. The other, ·and the final thing I'm 
concerned about is the use ••• the medical waste and also the heavy metal thafs 
usually associated with industrial waste. I understand and I'm not an engineer 
but I understand that there's a special whole other process in a separate system. 
if you will, that actually deals with the industrial waste. Heavy metals, naturally, 
will settle once ••• I assume that we use an extraordinary amount of water in this 
process and naturally, the metals are suspended •. However, once they get ir.ato 
the river. to slow water and whatever effects the environment will have; ·they will 
eventually settle .. What happens then. once they're in the sediment, they don't 
go anywhere unless theyre dredged up. ·Thank you very much and J.hope you'll 
consider delaying this permit issuance. · · .. · · 

Jane Osby. · . 

I know very little about this but I talked with a friend today who has done quite a 
bit of study on the wastewater treatment plant and she came out of the hospital 
today and couldn't be here tonight ... but one thing she made me aware of is plant 
failure and I never even stopped to think about plant failure before •.• didn't even 
realize that these plants failed but what I was told was when mechanically the 
plant can not handle treatment and it has to be shut down, that raw sewage is 
dumped into the river. I just can't believe that that would be done, but then I 
know she knows what she's talking about and so these water quality standards 
that we say are sufficient. .. surely they're not sufficient for these type of 
incidences, I wouldn't think. And, if they ... what I'm thinking is these finicky 
mussels that we've been hearing about all night tonight, somebody said that 
they're already endangered ..• how long are they gonna be in our clean Pamunkey 
if this is the way plant failure is handled and are there any choices? Thank you. 

20 

-999-



Ms. Lowery: 

I wanted to thank Mr. Makow. I have one general statement to make (now I'm 
yelling). This Hanover County had a Natural Resources and Environmental 
Comn1ittee, which operated, thanks to Mr. Markow and others on the -Board. 
The committee served ten •••• twelve years giving, I think, very studied responses 
to problems. It became evident, perh$ps under my supervision, it became 
evident that we were not going to became rubber stamp committee any longer. 
Guess what? They demolished the committee. So, therefore, unfortunately, we 
have had no comments to make in this particular environmental problem. But I 
can tell you we would have and I'm not gonna bore you with the mng list of things 
that we did work on, but we did work on them. Georgie, how many were turned 
down by the Board? Everything? Maybe not everything. But, again, we were 
not a rubber stamp committee and it was much easier to get rid of us.· I think 
thafs a general comment Any questions? I guess not 

Kathy· Cabe: 

My name is Kathy Cabe, I live in Beaver Dam, Virginia which is a long way from 
where they're planning on putting this .in and I would just like to address you 
gentlemen since you are not knee deep in the intricacies, hopefully. of Hanover 
County politics. And just say that it breaks my heart that this family has to hope 
for a r.are mussel somewhere in that river, to save·them from the bulldozers. · 
There is something wrong with this. TJlere is something wrong. This family has 
been harassed that they had to hire attorneys; they had to hire them before when 
the County wanted to put an off water storage basin. Now, if they couldn't get 
the water off river water storage basin, well we'll just run sewage through there. 
There's something wrong with this picture and I hope that the DEQ, since quality 
is in your name, that you will take quality of life for this County family who have : · 
been ~11onderful stewards of this land, into consideration when you are making 
your decision. The citizens of Hanover ·county stand up with this family and say, . 
'We dc1n't want this. • 

Tom VanAuken: 

Thank you. This hearing is closed. 
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JOINT BRIEF APPENDIX TABS 

1. FINAL PERMIT 

2. FINAL FACT SHEET 

STAr£ 1995 D.O. STUDYREPORTDA'IEDMARCH 19, 1996 

4. "10-10-3" RELATED MEMORANDA 

.A.. March 9, 1987, Memorandum from A J. Anthony to L. G. Lawson regarding 
"Advisory Notification ofEftluent Limits for Swamp and Marsh Waters" 

:s. Apri115, 1992, Memorandum from Curt Linderman to File regarding "New Kent 
STP Effiuent Limits: 

C. May 27, 1994, Memorandum from C. Linderman and I. van Soestbergen to Diane 
Osborne regarding "Parham landing STP Proposed Discharge" 

}). March 26, 1997 Memorandum from Jon van Soestbergen to Curt Linderman 
regarding "Results of Stream Sanitation Analysis and Eftluent Discharge 
Recommendations King William County Sewage Treatment Plant Discharge 
(VA0088102) Discharge to Moncuin Creek (8-:M:NQ003.88") 

5. SUMMARY OF COMMENTS AND REsPONSE TO COMMENTS 

.A. March 3, 1999, Memorandum from Gerry Seeley to Members of the State Water 
Control Board regarding "Totopotomy Sewage Treatment Plant- VPDES Permit" 

13. January 19,2000 (Should be dated January 19, 1999), VA0089915 Totopotomoy­
. Public Hearing Comments 

C. ·February 4, 1999, Hanover County's Response to Public Hearing Comments 
regarding Wastewater Treatment Plant - VPDES Permit V A0089915" 

6. J~GENCY COMlv1ENTS AND HANOVER COMMISSIONED MUSSEL SnJDIES 

J\.. June 3, 1998, Letter from W.S. Shaw, Engineering Field Director, Office ofWater 
Programs (DOH) to J.R. Bell, Jr., Regulatory Services Supervisor (DEQ) regarding 
"Hanover County. Totopotomoy STW VPDES Draft Permit" ~ 

EL July 20, 1998, letter from W.S. Shaw, Engineering Field Director, Office ofWate 
Programs, (DOH) to J.R. Bell, Regulatory Services Supervisory (DEQ) regarding 
Hanover County Totopotomoy STW VPDES Draft Permit (2ad and 3rd revised drafts) 

-1002-



C. July 31, 1998, letter from Bernard J. Grace, Environmental Engineer (EPA, Region 
m) to M. Dale Phillips, Technical Services Administrator (DEQ) regarding 
reissuance of draft VPDES Permit V A008991S Totopotomoy WWTP, 

D. November 6, 1998, letter from Robert C. Singleton m, Environmental Engineer 
(EPA, Region ni) to M. Dale Phillips (DEQ) regarding reissuance of draft VPDES 
Permit VA008991S for Totopotonioy WWTP, Hanover County, VA 

E. January 6, 1999, Memorandum from Katherine Barrett (Richmond Regional Planning 
District Commission) to Allan Brockenbrough, II (DEQ) regarding £&Environmental 
Review and Comment of the Totopotomoy WWTP, Proposed VPDES Permit 
Issuance Public Notice (V A008991 5) 

F. January 20, 1999, letter from Steven Herzog, Utility Engineer (Hanover County) to 
· · · ·Allan Brockenbrough, II (DEQ) regarding Public Hearing (January 19, 1999) 

comments on draft VPDES permit 

G.. February 4, 1999, letter from Raymond T. Fernald, (Department of Game and Inland 
Fisheries) to Allan Brockenbrough (DEQ) regarding Department's comments on draft 
VPDES permit for Totopotomoy Creek Wastewater Treatment Plant 

H. March 11, 1999, letter from Karen L. Mayne, U.S. Department of the Interior, Fish 
and Wildlife Service, to Mr. Allan Brockenbrough (DEQ) containing comments 
regarding freshwater mussel survey report dated January 12, I 999 

I. March 29, 1999, letter from Robert C. Singleton m (EPA, Region lll), to M. Dale 
Phillips (DEQ) regarding issuance of the draft VPDES Permit VA0089915 

J. April27, 1999, letter from J.R. Bell, Jr. to Karen L. Mayne (U.S. Fish and Wildlife 
Service) 

K. May 11, 1999, letter from Karen Mayne (U.S. Fish and Wildlife Service) to Steven P. 
Herzog (Hanover County) regarding U.S. Fish and Wildlife Service recommendations 
for an additional survey for the dwarf wedge mussel 

L. June 3, 1999, letter from Karen Mayne (U.S. Fish and WJ.ldlife Service) to Philip 
Stevenson (Creek Laboratory) regarding recommendations for an additional survey 
for the dwarf wedge mussel 

M. August 30, 1999, letter from Ronald L. Taylor (Hazen and Sawyer) to Karen Mayne 
(U.S. Fish and Wtldlife Service) enclosing the additional mussel survey for the 
Pamunkey River in the vicinity of the proposed discharge for the Totopotomoy 
WWTP 

N. September 8, 1999, letter from Karen Mayne (U.S. Fish and Wildlife Service) to 
Ronald Taylor (Hazen and Sawyer) regarding their review of additional mussel 
survey (dated August 19, 1999) 

-1003-



7. SWCB MEETING TRANSCRIPT AND MlNt.n:Es 

A. March 11, 1999, Minute No. 11, State Water Control Board Meeting, regarding the 
"Proposed Issuance ofPermit No. VA008991S, Totopotomoy WWTP, Hanover 
County" 

B. March 11, 1999, Transcript of State Water Control Board Meeting, "Discussion­
Totopotomoy WWTP, Hanover County" 
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Hanover County is proposing to construct a modem wastewater treatment plant north of 
Pole Green Road just west of the new East End Park. The County has received many 
questions from Citizens about the proposed facility. This is the third in a series of 
columns aimed at answering some of the frequently asked questions about the project. 

In August of 1990, a .. Citizens Advisory Committee on Wastewater Alternatives" 
prepared a draft report which was presented to the Board of Supervisors. TI1e report 
made seven specific ~commendations. Several citizens have asked wh~t steps the 
County has taken to implement the recommendations of dtis Committee. Following are 
the seven recommendations of the report followed by a status and a summary of the 
actions that the County has taken in response to the recommendations: 

Recolltlltetrdation 1: 
Current sewage treatment capacity will probably be exceeded i11 tlze year 1997. Pla1112ing 
should be tailored toward bri11ging additio11al capacity on line by that date. Tire Board 
should insist mz a ''Wastewater Plan "from the County Administration by December 31 • 

. 1990. . 

Status: 
Accomplished. 

Specific Actions Talcen: . 
In 1995. the County successfully negotiated a contract with Henrico County to formalize 
our rights to the initial 3.7 million gallons per .day (mgd) of capacity and to ultimately 
increase our sewage capacity to 5.4 mgd. Tlus.~dditional capacity will be paid for in July 
1997. 

In July 1990. Black and Veatch completed the report "Hanover County, Virginia 
Wastewater Alternatives Study, Interim Report". In 1991 a draft, and in 1993 the fmal 
Executive Summary for this study were submitted. to the County. This study outlined a 
plan for meeting the future wastewater treatment needs of the Gounty. 

Some of the conclusions of this study are: 

1. ..The only viable location for treated wastewater discharge (other than the 
James River via Hemico Regional WWTP) is the Pamunkey River." 

2. "Discharge lo the C1ickahominy River via Newport News tertiary treatment is 
not viable." 

2. "It is highly doubtful that Henrico County would accommodate wastewater 
flows exceeding 5.4 mgd from Hanover County. Titis is due to significantly 
increased costs for increased capacities and due to high growth needs for 
themselves." 

,·. 

II 1 06/27/9.7 

-1009-



,. 3.. ••A wastewater treatment plant in the Totopotomoy watershed makes the most 
sense for wastewater collection, disposal, and reuse. Also, sites are more 
available and the area is less congested. A plant site near Route 615 is more 
efficient than a site near Route 643. Sites further downstream of Route 615 
are impractical due to very limited projected growth in these area(s)." 

Reconulltflldatioll 2: 
Hanover County should inzmediately negotiate a formal wastewater treatnzent agreeme11t 
witlz Henrico Cou11ty as soon as possible for existing treatnze11t requirements (J. 7 MGD) 
a11d begir1 formal discussions for an additional 1. 7 MGD capacity. Tl•e preferred option 
for additic,nal capacity is to develop a naulti-jurisdictional, bio-regional sulution with 
adequate safeguards to protect Hmzover Cou1~ty J- i11terests. 

Status: 
Accomplis.hed. 

Specific A.ctions Taken: 
Hanover has formalized its agreement with Henrico County and obtained an additional 
1. 7 mgd capacity for a total capacity of 5.4 mgd. This was all the capacity that could be 
negotiated from Henrico County. While making plans to construct its own wastewater 
treatment plant, Hanover County has continued to explore the regional option of 
obtaining even more capacity from Henrico County. To date, Henrico County has not 
indicated that it can commit to the additional capacity needed to meet Hanover County's 
future requirements. 

Reconznzeudatiotz 3: . 
The method of sewage treatment for additio11al capacity, based on cun-e11t tecltnology, 
sllould be the conventional activated sludge process. Plzosphorus and/or nitrogen 
renzoval n"ry also be required, depending upon tile receivi11g stream. Industrial reuse 
aJZd la11d application of treated water should be incorporated i11to tlze plalltring and 
design of tr-eatment facilities. In additio1r, a septage (material pumped out of septic 
tanks) disposal systenz should be provided for ill the facility de3ign. 

Status: 
Pending. 

Specific: Actions Taken: . 
The proposed Totopotomoy Wastewater Treatment Plant is planned to be an advanced 
activated sludge wastewater treatment plant with nutrient removal (phosphorus and 
nitrogen ren1oval). The facility is plalUled to be designed to allow the reuse of the treated 
effiuent, with minor modifications to the plant, for irrigation. However, there are no 
current plans to use the treated effiuent in this manner. In addition, a septage dispos~ 
station is pnlposcd to be located at the·plant to treat septage removed from septic tanks. 

000930 
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-"' Recolltnzetldation 4: 

Growth should continue to be managed tllrougll adlzere11ce to tlze comprelrensive pla1r 
and periodic updates. zoning, and sub-division ordinances. Incentives sllould be 
instituted to support efficient utilization of wastewater treatnre1rt capacity. The ince1rtives 
should direct growtlr into urbatz areas, slow growth in rural areas. a11d, nraxinzize 
co11necti~ns to the public system wit!Jbz the urban service areas. 

Status: 
Accomplished and on-going 

Specific Actions Taken: 
The County has continued to iraptement its phased growth management plan as set forth 
in the adopted Comprehensive Plan to concentrate growth in the Urban Service Azea and 
maintain the rural character of areas outside of the urban service area. Significant 
Comprehensive Plan updates have occurred in 1982, 1988, and 1994, re-adopting this 
concept. Revised updates in the Zoning and Subdivision Ordinances liave also occurred. 
Most recently, comprehensive rural strategies were adopted by the Board of Supervisors 
that substantially increased the lot size and reduced the density by over one-third in th~ 
A-t district. The·AR-6 and Rural Conservation Districts also help preserve the County's 
ru~l character through incentives for open space and design standards. A n1ajor 
component of the site selection criteria for the proposed wastewater treatment plant was 
adherence to the County's Comprehensive Plan which calls for a plant close to the urban 
service area so as to limit urban growth in the eastern portion of the County and keep 
Studley, Old Church, and Blac_k C;eek rura~. 

Tite County adopted a Comprehensive Water Conservation Plan in 1993. As part of this 
plan, the County institute.d a water conservation rate which increased the charge for users 
of more than 15,000 gallons per bi-monthly billing period to encourage effective 
utilization of the County's resources. The County has encouraged existing residents and 
businesses to connect to public facilities when they become available by providing a 50 
percent reduction in the capacity fee when water or sewer initially becomes available 
adjacent to a property .. 

Reco11anae1tdation S: 
A County wide mandatory jive year cycle of septic tank punrpout a11d the adoption of a 
user fee to cover tlte admilli.rtr:ltive costs slzould be considered. In addition. the County 
should consider establishing a mininzunz separation distmzce of 24 "fronz the bottom of 
drainfleld trendzes to tlte seasonal water table. Based on curretzt technology. any ·new 
septic systems that can not meet the 24" separation requireme11ts should be of the 
~uconsin Mound design. 

Status: 000931 
Partially :1ccomplished. 
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Specific Actio11s Talceu: 
TI1e County's Chesapeake Bay Ordinances, adopted in 1992, require that septic tanks in 
the County be pumped out every five years as recommended in the Citizens report. TI1e 
Virginia Department of Health regulates the design and constructioQ of drainfields and 
generally requires 12" of separation. between drainfield trenches and the seasonal water 
table. llus may be increased or decreased based on the percolation rate of the soil. The 
County has not adopted any ordinances requiring increased sep~tions between 
drainfield trenches and the seasonal water table. 

RecolllllleiJdatioll 6: 
Tlze .sewage treatment plant location tlzat takes into consideration most o,lthe objectives 
of this committee (cost. reuse, location, and, regional approaches) is one 011 the 
Ch~ckaho1niny River. Discharge oJHa~rover County effluent i11 the Clziclaz/zominy is a 
form oflvater reuse, .since it is eventually the water supply source for Newport News. 
Newport News is cun-ently investigating increasi11g water witlzdrawals to nreet slrort-ten11 
~teeds. 1'hey may be interested in cooperatively co1utructing, operating and nraintaining 
advanced wastewater facilities for treatment of all of Halloller ~ wastewater, if tlze 
treated ejJlue~rt is discharged into the Chickalzominy illcrecuilzg their water supply. 

Status: 
Investigated. Not feasible. 

Specific: .Actions Tal<en: . 
In its 1990 draft report and 1993 final report, Black and Veatch state$ tluit in order to 
have a discharge to tl1e Chickahominy River "In essence, Newport News would have to 
agree wiUt reuse· of Hanover County treated wastewater. The possibility was explored 
and initially appeared possible. However, Newport News is currently pursuing a water 
supply plan that would eliminate any need to reuse treated wastewater as a supplement ~o 
its water supplies. Accordingly they are not currently interested and approval for a 
discharge into the Cllickahominy River is very doubtful." The County has had additional 
contacts with Newport News since the.report was issued and the City's position has not 
changed. 

The Hazen and Sawyer report ••water Reclamation Facilities Alternatives Development 
Study,. dated December 1995 also evaluated the feasibility of a Chickahominy discharge 
and concluded that .. Of the alternatives considered for receiving discharge from a new. 
wastewater treatment plant in Hanover County, the Pamunkey River is the most viable 
~ltemative for both an initial plant of 5 mgd capacity and for future growth. . •. :rite 
Chickahort:tiny River has such stringent discharge limits imposed that it is not a likely 
altemati ve." 

Recollllllt!tJdatioiJ 7: 
Historicall)', water co11servatio'r efforts llave sllowiZ that lotrg-tenn real.savi11gs are 
difficult to cfocUIIZent. It is felt til at public education lllUSt be a coltrpolleJit of mzy 

progranr. H'ater reuse can be a large water saving measure for i1zdustrial users. In 
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addition, inrplementatiota of water rate scltemes tlrat encourage reuse and other fornu of 
conservatio1z are possible. The County should co11sider itzcelltives to e11courage reuse by 
businesses. 

Status: 
Accomplished and on-going. 

Specific Actions Taken: 
In Aprill994 Hanover County's Building Code was amended to require the use of water 
conserving fixtures. TI1e proposed Tolopotomoy Wastewater tre~tment plant will be 
designed so that with minor modifications, tbe treated effiuent from ~e facility could be 
used for irrigation purposes. 

Also, as was mentioned earlier, the County instituted a water conservation rate which 
increased the charge for users of more than 15,000 gallons per bi-monthly billing period 
and the Board of Supervisors adopted a Comprehensive Water Conservation Plan in 1993 
to encourage effective utilization of the County's resources. 

The County has made much progress in the last seven years in evaluating and 
implementing the recommendations of the Citizen's committee. The proposed 
Totopotomoy Wastewater Treatment Plant is an important element in the County's 
overall plan to protect the character of Hanover while meeting the existing and future 
needs of its citizens. The County hopes to continue answering questions that its Citizens 
have about this important project in future columns in The Mechanicsville Local. All 
citizens are invited to contact the County ifU1ey have any questions or require additional 
infonnation about the proposed wastewater treatment plant. 
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DRAFI' 

1·. Is a Regional Solution, such as expansion of the Henrico Wastewater Treatment 

Plant, a viable wastewater solutloa for Hanover County? 

Regional utility solutions often are viable solutions and Hanover County has a track 

record of supporting such regional cooperation. After many years of analyzing and 

reviewing internal solutions to the County's water needs, the County ultimately decided 

to enter into a contract with th!= City of Richmond for 20 million gallons of treated water 

per day. Ugder. the wat~ contract, Hanover has purchased and reserved capacity to meet 

its long term needs. The capacity can be called upon at any time that it is needed. This 

regional approach was selected after evaluating available alternatives, and was 

determined to be a better approach than constructing water supply facilities in Hanover. 

In the case of wastewater, the County originally negotiated for 3.7 million gallons per day 
. 

(mgd) of wastewater treatment capacity from Henrico County, and obtained an additional 

1.7 mgd as a part of Henrico County's current 15 million gallon expansion effort from 30 

mgd to 45 mgd. The wastewater agreement with Henrico was reached in 1995 after over 

4 years of negotiations. In addition to negotiating for the additional 1.7 mgd, Hanover 

has had numerous discussions with the County of Henrico concerning additional 

wastewater treatment capacity and sent several letters requesting that Henrico inform the 

County if additional capacity is available and the cost and terms of any additional 

capacity. Unfortunately, as Henrico continues to expand their wastewater treatment 

plant, the cost escalates significantly and the amount of trentmcnt capacity is, at this 

point, limited. Henrico is plalming another plant expansion to accommodate tl10®9~S 
I I 

1 
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DRAFT 

growth needs. Henrico is only 40% built-out and will ultimately have to more than 

double their 45 mgd plant to accommodate their own residential~~ industrial growth. 

As a result, Henrico is unwilling to commit to meeting Hanover's long-term wastewater 

treatment needs. 

In response to the most recent letter from Hanover exploring the potential of .obtaining 

additional treatment capacity from Henrico, Mr. Virgil Hazelett, P .E., Henrico • s County · 

Manager, responded· that ·"The projected Henrico wastewater treatment needs will require 

expansion of the Henrico Regional Wastewater Treatment Facility ·beyond the 60 mgd 

originally contemplated at the Deep Bottom site." He ·continues later that acsince the 

Henrico discharge is mass limited, I am con~emed that the discharge allocation may not 

be adequate to meet Henrico's long-term needs. Obviously, ·the additional allocation of 

capacity to Hanover would rt;duce the discharge capacity available for Henrico, and thus 

increase my co~cems aQout meeting our own needs ..•• I cannot commit to providing the 

pennane..~t wastewater treatment capacity you requested, nor can I reserve capacity for 

your unforeseen needs." Mr. Hazelett's letter concludes that .. Based on current 

infonnati on, I would not be in a position to recommend allocating our limited treatment 

capacity to Hanover. Therefore, I believe it would be prudent for Hanover to consider 

other alternatives to meet Hanover's long-term needs." 

At this tUne, a long tenn regional solution for wastewater treatment with Henrico County 

is not available. We cannot use this oplion in our projections with any degree of certainty 

2 ... 
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DRAFI' 

r' and there is no way to determine costs for this option or to complete cost comparisons 

since there is no offer on the table from Henrico County. 

Hanover has actively sought regional solutions to meet its wastewater treatment needs 

and will continlle to consider any available cost effective regional alternatives that meet 

its future needs with certainty. However, with Hanover's existing wastewater treatment 

capacity projected to be exceeded in 2002 we must avoid delays and take action now to 

assure that capacity for present and future residential, commercial, and industrial 

customers will be available when needed. Hanover needs a certain solution now as we 

are rapidly approaching the point that new capacity will be needed. Since wastewater 

treatment plants take a long time to buil~, Hanover must move forward, rather than wait 

to see what others in the area may or may not do. 

... 
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COMMONWEAl-TH OF VIRGINIA 

CouNTY OF HENnrc·o 

OEPAAJMENf OF PUBLIC UJIUfi&S December 21, 1995 

-

PATRICK J BAAO\' 
DIRECJOA 

IIOCJII2..&SII 

Mr. Steven R. Lohr, Director · 
Depanmenl. of Public Utilities 
County of Hanover 
P.O. Box 470 
Hanover. Virginia 23069-0470 

Dear Mr. l.ohr: 

;· :-:;-- ., ., ... • .. . u ...... '- ...... . 

. . 

Reference rny letter of September 22, 1995, copy attached, which requested that you provide water and 
sewer Dow projections by December 1, 1995. 

Our Facilities Plan Study is underway and we request again Chat you provide lh~ n:lcrr:nc\!d i.-:fili'na:ninn. 

Please call me or Mr. Keith Snavely, at 6724601, if you or your staff have any questions. 

Sincerely, 

~-
Patrick J. B~ 

Attachment 
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Mr. Steven R. Lohr, Director 
Department of Public Utilities 
County of Hanover 
P.O. Box 470 
Hanover, Virginia 23069-0470 

Dear Mr. i..ohr: 

. s~ptember 22, 199S 

.. 

This is to adviso that we are initiating an update to our Water and Wastewater Facilities Plans to provide 
· for boch a short and long term plan. This Facilities Plan will provide a detailed plan for waLer and sewer 

improvesments through approximately Year 2010 and conceptual plan through the Year 2040. 

In order to produce an accurate plan, it is essential to obtain updated projescdons from Hanover County 
so that the impact of your demands for water and sewer can be determined. Although long term 
projections will not be easy to obtain, they are critical to enable us to adequateJy and eet.)nomically plan 
and schedul~ improvements. Once water and sewer system requirements necessary to supply your 
requested demands are determined, we can discuss dte specific s~rvice requirements in accordance with 
our current Water and Wastewater Agreements. Failure to address your projected demands in this study 
could result in higher :costs or an inability to provide cnpacity in furure years. 

Please provide projections for each service c:oMectio~ to the Henrico system on a ye3rly b:ISis until the 
Year 2005. Thereafter, provide each projection on a S year basis until the Year 2040. The following 
information is required for each location and time period: 

1. 
2. 
3. 
4. 

For water, the m~imum day demand for a 24 hour period. 
For wnter, the maximum hour demand. 

.• 

For sewer. d1e average daily flow for the three highest consecutive months. 
For sewer, the peale flo.w rate which is by State regulation the~ of 2.5 times the average 
daily flow or the observed peaking factor. 

ln ordesr to promptly proceed wid1 our study, w~ request that you provide the above information by 
Deeember 1, 1995. 

~ Please call me or ht(r. Keith Snavely, at 672-460 l, if you or your staff have any questions. 

be: . Reading File 
K.ES/cc:~ 

.· 

Sincerely, 

Patrick J. Brady 

0009='9 
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BOARD OF SUPE!'VISCIRS 

•. WILLIAM T. BCWNG. CHAIAI.WI s.IHN F. BERRY 
CHlc:KAMCWJNY CJSTAK.7 COUHn ACMINISTAATOA 

A. J. KLOTZ. JR .. V1C& ~\lAMAN 
HEHAY DISTRICT 

RICHARD A. JOHNSON fA 

W1WAM C. FRAZIER 
SOUTH ANNA DISTRICT 

RICHARD S. GIWS. JR. 
ASHl.ANO DISTRICT 

AUBREY M. STAHLSY. JR. 
BEAVERDAM CISTRICT 

ELTON J. WADE. SA. 
COI.D HARBOR DISTRI~' 

J. T. •JAac- WARD 
M&CHANlCSVIU.E DISTRICT 

Mr. Patrick I. Brady, Director 
Department of Public Utilities 
P.O. Box 27032 
ruchmond. VA 23273 

Dear Pat: 
. 

DEPVl"f COUN~ AOAIUMSTAA TOR 

STEAU,.lG E. AlVES. Ul 
COUNTY AnOAN&v 

HANOVER COUNTY 
P.O.BOX470 

HANOV&A. VtRGIHIA Z3CRII-cM7D 

January 16, 1996 

Thank you for advising us of the proposed update on your water and wastewater fiJC~ilitics plan. 
We appreciate the opportunity to be included in the planning phase of this important project. 
During our recent contract negotiations we were advised that no additional water or wastewater 
capacity was available to Hanover County, and that discussions of additional viater capacity cauld 
not be held until your new water treatment plant was constructed. We have been utilizing the • 
inConnation provided in Mr. Hazelett's letter of April2, 1993, and thus have not been planning 
for increased utilization of your infrastructure. However. we are most interested in exploring all 
possibilities for providing water and wastewater services to our citizens in the most efficient and 
effective maMer possible. We would appreciate your thoughts regarding any changes which have 
occurred in your ability to olfcr us. these additional services. ~ 

We apologize for tho delay in responding to this request, however, as mentioned above our 
planning has been focused on other alternatives. Also. as we have discussed, we have been very 
involved with our Rlclunond waterline project and the related financing as well as our water 
reclamation facility alternatives study. We appreciate your patience. 

Attached yc,u will find our updated water and wastewater demand projections. Tbe water 
demands are based on our cur;ent plan to utilize our IUclunond contract Cor water needs. We 
currently anticipate constructing a wastewater treatment plant to acconunodate wastewater flows 
in excesS of amounts contracted with you. Additionally, with the interest expressea during our 
last compre.hensive·plan update in the Wyndham/Hylas area we would be interested in learning 
whether in fact this area could be served via your system. During previous studies, we estimated 
the acreage in the Hylas/Biack Haw Branch watersheds to be 4,000 acres and the peak water 
demand to be 3.1 mgd. This area is currently not in our proposed service area and accordingly we 
have no specific plans to serve this area. 

Jl 
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Page Two 

The attachment is our total projected water demands through the year 2040. As you are aware, 
our contract with the City ofR.icfunond is for a maximum of20 mgd. We project that we will 
exceed that amount around 2020, and would welcome the opportunity to discuss whelher l·Ienrico 
County might be able to pro,ide additional water in that time period. 

We believe that there may be certain benefits to future water COMections in the Creighton Road 
and/or Route 360 area. Additionally, upgrading of the Route 1 connection may be beneficial. 
All of the connections would bave to be considered in accordance with our existing contract with 
the City ofRichmond as well as your agreement with the City. As you know, w~ are planning rn 
rely on our Route 30 I waterline as a major tr~mission line Cor Richmond water. Any of these 
other coMections may be considered as possible improvements, to the delivery system and as 
ways to cooperatively work with you and the City to meet the regions needs. We would 
appreciate your thoughts as well as the thoughts ofyour consultants regarding the benefits of 
further study of the connections to supplement the Route 30 lline, or to delay construction of 
later phases of the Richmond waterline upgrades. 

Hanover County is currently working with Hazen and Sawyer and Timmons to develop ·a. 
definitive recommendation for wastewater treatment. It is my understanding that representatives 
of this consulting group have talked with you regarding possible additional treat~ent capacity 
from Henrico. Based ori our numerous discussions with you and Mr Hazelett we have been 
laboring under the assumption that additional treatment capacity beyond the 5.4 mgd contracted 
amount is not available. However, if there is any possibility of allocating additional capacity to 
Hanover, we· would be most interested in estimates .of the costs and capacity limits. This Is an 

. alternative that we are interested in exploring and would appreciate input so that we may proceed 
with our wastewater planning. 

The wastewater projections are calculated in conformance with our current contract and are based 
. on a rolling 90 day· average. Please do not hesitate to contact me to discuss our projected needs 

further should you· have any questions. 

We sincerely appreciate this opportunity to participate in water and wastewater pluming for the 
mutual benefit of the two jurisdictions. This is one of many examples of regional cooperation that 
ultimately makes the area a better place to live. We also appreciate your cooperation regarding 
our Richmond water line and your involvement in your boards resolution supponing our efforts. 
Again, thank you very much for your cooperation. 

000S41-
I I 
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We sincerely appreciate your continued assistance and your patience in awaiting this information. 
We would appreciate the opportunity to meet with you and your consultants to discuss these 
matters further. 

Sincerely, 

DEPARTIVIENT OF PUBLIC UTILITIES 

~ 
Steven R. Lohr · 
Assistant County Administrator 

lbjc · 

I J 00094?. 
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A:HEHPRO.WK.C 

WATER AHD WAST!WATER DEMAND PROJECTIONS 

·HANOVER COUNTY DEPARTMENT OF PUBUC ununES 

Water !?s:mand:~ bx Qcllym pqjnl (In gallcM) 
Route1 Raule 33 

Year 

1996 
1997 
1998 
1999 
2000 
2001 
2002 
2CQ3 
2C04 
2005 
2010 
2015 
2020 
2025 
2030 
203S 
20~ 

Mu. Day 

250.000 
250,000 
250.000 
250,CCO 
2!50,CCO 

~250.000 
2!50,000 
250,000 
250.000 
250,000 
2!50.000 
253,000 
~50.000 
250.000 
250.000 
250,000 
250.000 

Max.Haut 

120,000 
120,000 
120,DCO 
120,000 
120.000 
120,000 
120,000 
120,DCO 
120.000 
120,000 
120.000 
120,000 
120,000 
120.000 
120.000 
120.000 
120.000 

Ma. Day Max. Hour 

rsJ.CCO 78,000 
7SO,CCO 78,000 
750,000 78,000 
750,000 78,000 
7!50,000 78,000 
7SO,OCO 78,000 
7SO.OCO 78,000 
750.000 78,000 
750,000 78.000 
7!50.CCO 78,000 
750,000 78,000 
7SO,CCO 78,000 
7!50,COO 71.000 
150,COO 78,000 
750,000 78,000 
750,0DO 78.000 
7!50000 78.000 

Wutmalec D:c:maad ~ Calle=faa Palcl Oc QaDaaal 

01JO.CI96 

Year Ayg. 3 Hlgheal Manlh1 Peak HN(2.5 limes avenge) 

1995 2.58 8.85 
1998 3.11 1.n 
1997 3 • .C7 1.17 

1998 3.78 9.40 

1999 4.12 10.30 
2000 4.48 11.20 
2001 •.a• 12.11 
2002 5.28 13.19 
2003 5.71 14.28 
200.C 1.22 15.54 
2005 a.n 16.11 

2006 7.30 11.25 

2007 7.88 19.70 

2008 1.17 20.42 

2009 1.48 21.1-C 

2010 8.75 21.87 
2011 9.04 22.59 
2012 9.40 23.49 

2013 9.&9 24.22 
2014 10.05 25.12 
2015 10..C1 26.02 
2018 to.n 28.93 
2017 11.13 27.83 
2018 11.49 21.74 
2019 11.88 29.1" 
2020 1l.29 30.72 
2021 12.85 31.83 

2022 13.08 32.71 
2023 13.52 33.80 
2024 14.02 35.c& 
202S 1.C.41 38.1.C 
2028 14.98 37.41 

2027 15.47 38.87 

2028 15.517 39.9.C 
2029 18.41 41.20 

2030 17.06 42.65 

2031 17.49 .C3.71 

2032 17.92 ~.81 

2033 18.37 .C5.93 

203.c 18.83 47.08 

2035 19.30 .C8.l5 

2036 19.78 49.46·· 

2037 20.28 50.70 

2038 20.79 I I 51.56 
2039 21.30 53.28 

2040 21.S.C 54.59 
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DOAI10 OF S~PERVISORii 

JACS<BSRAY "'!""-·T •.w:x-WAAO. CI-IAIRMAl~ 
":HANrCSVLLE ccs mzc-r COUNlY AOMINISTAATOA 

fUCHARD ... JOtoNION A&AfiU!Y M. SfAN.&Y ..... W:E-c:HAIRMAN 
8&A~ CISlA&CT DEPUTY CO\.IN1'Y ADMINISTRATOR 

liMOlH'f E. ERNST 
ASI-&AND OJS1RCT 

TOMaa.es 
CHICIW-IOMINV CSTRrCT 

..oHN E. GOADON. JR. 
8CU1'H AHHA. CniTAIOT 

R. J. ICLOTZ. JR. 
H£NI\Y DSSTRaC1' 

ELTCN J. WADE. SR. 
C01..D HAR80A DISTRICT' 

~fr. Patrick J. Brady. Director 
Departanent of'Plablic Utilities 
County ofl·lenrico 
1,.0. Box 270:12 
Richmond, Vkginia 23273 

Dear Pat: 

STERLINO 1!. RIV!S.II 
COUNTY AnORNS'I 

HANOVER COUNTY 
P.O. BOX470 

. HANOVER. vtAOINtA 3a0o0470 

•• 
(i ebruary 14. 1997 

Thank you for the opportunity lo discuss our long-teran waler and wastewater needs. As 
we stated, we believe our long-term water needs are being met wilh our ruclunond contract and 
our wastewatt:r needs will·be resolved with your contract lind our Totopoton1oy Wastewater 
Trealanent Plont. l·lowcver, we would be interested in identifying alternatives which might be 
available to meet longer-term or unexpected needs. The following are our suggested altenlalives 
of the voluanes, the time-fr.aanes and point of delivery that we woitld like considered in your 
modeling process: 

Water Projections 

Deliyery Point 2003 

Creighton Road option I s.o 

Creighton Road option 2 

Rt360 s.o 

Rl 1 

Rt. 33 

Hylas/Diack 1-lilW Area 2.0 

YEAR 
(In MOD's) 

2010 2020 2030 2040 

10.0 10.0 10.0 10.0 

s.o 10.0 10.0 

10.0 10.0 10.0 10.0 

s.o 10.0 10.0 

s.o 10.0 10.0 

2.0 2.0 2.0 2.0 

I I 000944 
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Mr. l'ntrick J. Drady, Director 
Page Two 
Febn1ary 14, 1997 

Wastewater 

Option 1:. 
Cost benefits lo Hanover or llanover treating all wastewater generated in Hanover (i.e. 
return S.4 mgd capacity to Henrico). 

Option 2: 
Cost of Henrico treating Hanover wastewater (no bnntediate plan to perrnit and build 
Totopotomoy Wastewater Treatnsent plnnl). (See attached· projections). 

Option 3: 
Cost ofi·Icnrico lrealing nn additional 1.8 angd (lolol 7.2 angd) al Henrico WWTP. 

Option 4: 
Cosl or Henrico treating nn additional 1.8 angd on n sbort-tcrnt bnsis so lhat I lanover 
could delay· construction or the Totopotoanoy Wastewater Trealrnenl Plant. Under this 
option, I Inn over would be obligated lo have a pcr1nil for construction of tbe plant. 

Additionally, we \YOuld appreciate your evaluation of the Hylas/lllack Haw Dra,Jch 
wntersheds for wastewater service as discussed in our January 16, 1996 leller. 

We appreciate your willingness to work with us in our waler and waslewaler planning. 
Plcnse feel free to contact me ir you need any additional infor1nolion or if I can be of assistance. 
We look forward to our next naeeling in early March. 

Very truly yours, 

~ 
Sleven R. Lohr 
Assistant· County Adn1inistrator 

lbjc 
cc: John F. Berry, County Adntinistrator 

0009~~ 
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2/I.W7 

WASTEWATER DEMAND PROJECTIONS 
,.. 

HANOVER COUNTY DEPARTMENT OF PUSUC unUTIES 
.... 

~t 

rlilllmDII[ 12s:msad 'Ia mlillaa allsma B[ da~ll 

Year Ayg. 3 Hfahaal Monlha (growlh rt.) Peak Hour(2.S lime• average) 

1905 2.88 18.85% 1.85 

·1996 3.11 11.83% 7.77 

1897 3.47 8.33% 8.87 ~~ 
1898 3.78 0.82% v . .co 
11l09 .C.12 11.77% 10.30 

2000 .C • .C8 8.08% 11.20 

2001 .C.M 8.9r.4 12.11 

2002 5.28 8.22% 13.11 

2003 5.71 8.88% 14.28 

2004 8.22 1.1.C% 15.5.C 

:zoos 1.72 8.80% 18.81 

2C08 7.30 7.82% 18.25 

2C07 7.88 3.87% 11.70 

2008 8.17 3~% 20.42 

2009 a • .ca 3 • .C2% 21.1.C 

2010 8.75 3..21" 21.87 

2011 1.04 .C.OO% 22.!50 

2012 o • .ca 3.08% 23 • .CO 

2013 1.88 2.n% 2.C.22 (#10. 

2014 10.05 3.80% 25.12 

2015 10 • .C1 3 • .C7% 28.02 

l 2018. 10.77 3.38% 21.13 

2017 11.13 3.2!5% 27.83 - -
2018 11 • .C9 3.1.C% 28.74 

2010 11.88 3.68% 2V.S.C 
2020 12.29 2.14% 30.72 

..._ 2021 12.85 3 • .C3% 31.83 
p.. 

2022 13.08 3.31% 32.71 

2023. 13.52 3.7.C% 33.80 

202.C 14.02 3.0V% 35.08 

~ 2025 1.C.46 3oSO--' 38.14 

2028 1-c.H 3.38% 37 • .Cf 

2027 15.41. 3.27% 38.87 

2028 15.97 3.17% 30.14 

2029 18.48 3.151% 41.20 
~q . ., 

2030 17.08 2.!50% 42.65 

2031 17.49 2..SO% 43.71 

2032 17.82 2.50% 44.81 

2033 18.37 2.SO% 415.13 

2034 18.83 2.SO% .C7.08 

2035 10.30 2.W.4 418.25 

2038 18.78 2.50% .cv • .ce ~4 
2037 20.28 2.50% 50.70 

2038 20.70 USO% 51.M 

2039 21.30 2.50% !53.28 

2040 21.84 sc.sv Q 

..... . .. 
000946 
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MTMENT OF PU8UC unuttES 

PATRICK J. BAAD'I' 
OIR&CroA 

(JOC)I72 ... 17 

Mr. Steven R. Lobr 

COMMONWEALTH OF VIRGINIA 

CouN'l,Y OF 1-IlcNRICO 

June 27, 1997 

Assistant County Administrator 
Hanover County 
Post Office Box 470 
Hanover, Virginia 230~9 

Dear Steve: 

~pr 3 0 f)!=J7 

On March 14, 1997, the expansion oC the Henrico Wastewater Treatment Facility 
was substantially complete. Two weeks ago, the state performed an inspection of the 
plant, and I expect they will issue the certification rating the plant at 45 MGD within the 
next 30 days. Therefore, efFective July 1,.1997, Hanover County's average daily flows as 
determined under Section 2 ofthe Wastewater Agreement will be increased from 3.69 
MGD to 5.4 MGD. Acc;ordingly, the cost of this project will be allocated to Hanover 
County's rate base as of that date. · 

The Utilities Controller has estimated the value ofHanover's.rate base after the 
addition of the plant expansion. This is a preliminary estimate since punch list work is 
still being completed at the plant and the engineering and constructiQn contracts have not 
been closed. The net book value of Hanover's rate base is estimated to be $5,263,000 
which includes approximately $4.9 million for the expansion project. This means that the 
monthly capacity charge for sewer service will increase to $56,524 effective with your 
July billing. By the time the cost allocation study is completed later this year, the final 
amounts should be available. 

cc: 

Please call me if you have any questions. 

County Manager 
Deputy County Manager for Community Operations 
Assistant Director of Public Utilities 
Wastewater Facility Manager 
Utilities Controller ·· 

I I 

Sincerely, 

Patrick J. Brady 

•. 
P.I\FlHAM ;\~10 t IUNG.!\AY Srni~Jn RnAOS I P.O. ifbx ~l~ I nll":IIMnNn: Vlnnrt-111\ ~:rt7:1·7m:' 
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liLl'ON .J, WACJ. C1P1. 
~HAAIICIII~r 

HANOVER COUNTY 
P. a. acuc •rv 
~ VIMIIHMZ'JOID-44111 

July 18, 1997 

Mr. Virsil R. Huel•tt P.E., Cauaty Manager· 
County of Henrico 
P.O. Box 27032 
Rlc~oudr VirgiaiD2321J 

Dear Virgil: 

~'s we turve diacuaacrd, Hanover CoUilty is GUrrentJy inTOived in the permitting 
pro<:I:S3 for our proposed Totcipotomoy Wqtc:w11tcr Treatment Planl HanoYcr has 
previoWlJy utiUzed up to l. 7 million salloas pet clay (mgd) of H~nrico wastewater 
tmumcnt capacity and has recently had lhb CApacity lncreasccl to 5.4 mgd. 

()n many occasions in tha past WB have discussed with you and olhet Henrico 
oUh:lala lha potcmial for additioaal capacity at the Henrico plaat. lbus far. Henrico has 
b=n un:11ble to commit ro meetinr Hmno91:r'1 !ut'C.IR needs. Comm1111icallons Ia 199S, 
1996 llnli 1991 &.eve continued. to co arum the-lack or available CDpacity in lhc I Ic:nrlco 
plAnt Cor· Hanover. ·Bucci on all of these disc:u~sioas and tbe vario\D eonsuU.aats who 
have also discussed the Issue with yau, we ha-ve prcceedc:cl with our plans to construct tha 
TatopoCctmor plant. 

lu wcs coatioue our efforts to meea our WBBlewolc:r capacity needs, we request an 
additionw response to tl1e fbUaWiug questions: 

1. b Henrico willing to make a commitment to Hanover to provide pcxmancnt 
wutcJwater uuaneut cap.u::ity in accordance ,virh the followtog schedule? 

2002 
2012 
2027 
2047 

Adsljtlonal Capacjsyfmgdl 

s.o 
5.Q 

JO.O 
10.0 

Tolal CapgcjryCmgdl 

10.4 
JS.4 
lS.4 
35.4 

000948 
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2. Ia Henrico wiWoe 10 commit to provide any additional capacity thai Hanover may 
need (bayond the schedule outlined above) Co serve nc:w industrier and/or lo meet 
unforcacan g,rcrwtla n~ dwingthe next 20 year time horizon? · : 

l. !t additional capacity is a'Vo.ilubJc:, under wbcll financial tenDS would such 
capacity be provided? 

We appreciate the: continued Clooparatian or Henrico in workins with us as we 
:ralvc: dac long-c.erm ,.,.,cc:watar net:ds of our County. Pracntly, we hav., a Conditional 
U1c Permit pendlas before the IImo"Cr Plannine Commission. A formal RsponJe is 
nacdccl fiom flcarico priot to the August 12 Commission meeting in order to .address 
c;iti=n wggcstiona tbat M: CoRso our plmt ia faV'Or of using youn. Thank J'OU for your 
uaistan"- · 

Siacan:ly. 

John F. Bury 
County Administrator 

ooos.cs 
;• 
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COMMONWEALTH OF VfAGJNIA • 

:~· 

.: ;f'~ ·••• . .· ··~· . CouNTY oF HENRico 
I l~·· I • • "!.~I .•. f 

•• .. •• •J ·• !!'. !J!JI.· ••• 
·.;..;.;:;.·· 

VU'gil R. Hazelc:u. P.E. 
County Manager 

1Vlr. John 1:. Berry 
CoUDty Admiaistrator 
CoUDty of Hanover 
Hanover Coun House 
Hanover, VA 23069 

Dear Jack: 

July 22, 1997 

I have reviewed your letter of Iuly 18, 1997, couc:cming IIanovcr County's projecled wastewater 
treatment requirements. As your letter aoted, the capacity allocated to Hanover in the Henrico 
Regional Wastewater Treatmeot Facility increasc:cl from 3.7 to 5.4 million aalloas per day (mgd) 
on July 1. 1997. as a result of the wastcwarcr treatment Cacwty expamion from 30 to 4S mgd. 
No additional ueacmeot capacity in the 45 mgd facility is available for allocation to Hanover. 

As you kD()w. an update to the Henrico water and wastewater master plan is now beilig 
completed. The projected Henrico wastewater ~eaaneot needs will require expansion of tbq 
Hearic:o Regional Wastewater Treatment FacUlty beyoad lhe 60 mgd originally contemplated at 
tbe Deep Bt>ttom site. Prior to reccnwnending allocation of additional treatment capacity to 
Hanover. I must be confident that Hemico•s owo future needs can be met. 

AJ1 engineering study of th~ facility wUI be needed to deYelop a plan for addition or treatment 
capacity beyond 60 mgd. Since the IIcnrico discharge is mass limited, I am coacemed that the 
discharge alloc:atioo may oot be adequare to meet 'Henrico's loog·lerm needs. Ob"iously. the 
additioaal allocation of capacity to Hanover would reduce the discharge capacity available for 
Henrico, ~d thus increase my concerns about meeting our own needs. 

In addition to treatment capacity, now from Hanover in excess of 5.4 mgd was not included 
in the design of the regional wastewater transport system. Additional pumping. piping and 
storage capa,:ity would likely be needed to serve Hanover. 

I cannot say that Henrico will Dot consider Hanover's request in the nexl rreatm~t facUity 
expansion de:sigu study~ However. I have serious reservations about allocating subsra.ntial 
capacity to Hanover when there ls uncertainty concemiDg the future discharge lunilS at rhc 
Henrico Regional Wastewater Treauneur Facility. furthermore, I cannot commit to providing 
the permaDCDt wastewater treatment capacity you requested, nor can I resenre capacity Cor your 
unfor=eco Df:eds. Since the Henrico expansion study has not been conducted, it is premature 
to discuss flDiUlcial terms. 

,, . 
(804) 672·~208 PARHAM & HUNGARY SPRING FfOAOS I P.O SOX 27032/ mCHMOND. W1GIHIA 23213 :· 

FAX (&Gt) &12-ttGZ 
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Mr. Jobn F. Beny 
Page 2 
July 22, 1997 

Based oo curtent iDformation. 1 would not be in a position to recommend allocatina our limited 
tteaancat capacity to Hanover. "''berefore, I believe it would be prudent for Hanover to consider 
other altematives to meet Hanover's loog-term needs. • 

If you bave a.cy ,questions, please contact me. 

cc: 

Sincerely. 

#y!l¥. 
Virgil R. Hazelett, P .E. 
County Mauagcr · 

Deputy CoWlty Manager for Community Operations • 
Director of Public UliliLies 

000951 
.· 
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BOARD .• OF SUPERVISORS 

IBA&Y M. STAHL!"f. .m.. CHAIIUIAH 
!AVBRDAM DIS1RICT 

RICHARD R..IOHNSOh . ccum ADIIINIStRAtaR 

, .lORGON. JR.. YrCI-CifAJRIIM CI!CIL R. HARRIS, JR. .-. 
~&. ••• ...HHA DIS1RICT DIIPUTT COUNIT ADMiaS'IRA1'aR ,_, 

.coniY' !.IRHST 
HI.AHD DISI1UCT 

ITIRUNQ I. AlVIS, II 
CCUNIT ATI'ORHIY .. 

MGIIJ!S 
•: 

=cAHOIIIHY DIS11IICT HANOVER COUN'ri 

P.O.BOX47D 

HANOVER. VIRGINIA ZIGSJ.0470 

I.ICI.Cn%. JR. 
HRr oasmrcr 
ION J. WADI!. SR. 
LD HARBOR DISTRICT 

~·.r~ARD 
CHAHtCSVlU.I DISTRlCT November 23, 1998 

-·· 

Mr. Wllliam B. Ellis 
Attomey • 
McSweeney, Burtch & Crump 
P. 0. Box .1463 
Richmond, VA23218 

t Dear Mr. Ellis, 

..,_. . . . ~·· ........ -... ---------
I ~ ... :: ~ ·~ r; n•r m r·~ . • : . • :. ,:, r' 
I. '· ,.. :: : .. - .:·: •• :::.-.~-·-1' ~ I ;• ... : lill 
' I ; ~ •. • . . I 11 

. . · ~ \1,\fl I 4 "f:J~ (. t ~ 
' . i L . • 

l 
. ... .. .. . .... ...J 

J• • I • .• • • • • • •• • • .... 
' • • • r • J. • • 
' • • • • 

1 1 

• •• .: 'r t::..~ ......... ·---·~· .... -__ ,......,_, __ 
I am writing in response to your letter dated October 27, 1998, regarding 

the County's consideration of placing a.wastewater treatment Jllant discharge line and 
outfall on the property of your clients, l\4r. Henry R. Broaddus and Mis. FI3Jlces B. 
Crutchfield. In this letter you conclude that the County has proposed to retum its 

· discharge to the original Conditional Use Pennit (CUP) site without identifying any 
advantages of the original CUP location over an altemative downstream site. Further. 

l you conclude from the .information that you have on hand that County employees have 
done this for-the pmpose ofharassing and intimidating Mr. Broaddus and Ma. 
Crutchfield, as well as for the pwpose of coercing and punishing them. Your conclusions 
are incorrect. · 

For over a year the County had been involved in the pre1iminaiy analysis 
of altc:matives with the p_roperty owneiS. This had be:n followed by over three monthS or 
unsuccessful attemptS t~ _t;k~ authorization to enter the property for the purpose or 
perfonning the final site ·iss~iDent work. It is correct that pre1imiDary indications 

I I • .,. • • 

showed the downstream Sl~ was margiually better With regard to water quality and 
impacts on the undeveloped Broaddus property. What you are n~t considering is that this 
site also appeared to be more expensive to construct, would have added a lengthy process 
to amend the Conditional Use Pezmit, and would have brought the discharge very close to 
a number of developed residential properties. 

In hopes of reaching some agreement with the owners, however, the 
County proposed that this site be given further consideration. In recent Jettea, news 

. reports and personal conversations with, the County, Mr. Broaddus made it clear that no 
.. 
J J ... 

. .. 
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Mr. Wtlliam B. Ellis 
Pagel 
November 23, 1998 

I 

\ 

further negotiations were going to occur since he \vas still opposed to agreeing to any· 
location ofthe outfall on this property. Further, as a result of the lapse of time in trying 
to initiate meaningfUl negotiations, the critical schedule for completion of this project 
was being jeopardized. The County, therefore, retumed to the site already approved in 
the Conditional Use Pennit public hearing process. 

I hope that this explanation is respoosive to your concerns regarding the 
Count)'' s actiog.s with respect to locating an outfall for discharge of treated sewage on 
your client's property. I further suggest that a face to face discussion between County 
representatives and your clients could still prove .fi'uitful in. possibly bringing this matter 
to a conclusion which would be in both the County's and your clients' best interests • . 

Sincerely, 

~~~ 
Richard R.Iolmson 
County Administzator 

~~ iuulba 

If\!!'\ 
. .,.. .. .... . . . .. . 

. . ·:. :~ . 

' . 

I I 
000953 

-1033-



• 
.,. ' 

. 
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• · .. J. T. •JAQ<- WAAC, CHAERWN 
MECHANICSW.L! OSTRICT 

-' AUBREY M. STANL!Y • ..fA.. va:E~HAIAMAN 
'SEAVEROAM CSSTFVCT 

'nMOTH't e. ERNST 
AStoUND CiS'tA=r 

TOMQit.ES 
CHICI<AHCMINV CISTRICT 

.JOHN E. GOACON. JR. 
SOUTH ANNA DtSTRJCT 

R. J. Kl.CTZ. JR. 
HENRY DISTRh:T 

ELTON J. WADE. SA. 
CCLD HMSOR DISTRIC1' 

Mr. John Hodges 
Director of Planning 
Hanover CoWlty 
P. 0. Box 47CJ 
Hanover, Virginia 23069 

HANOVER COUNT\' 
P. O. BOX 47'0 

HANOVER. VIRGINIA ZIJ89.0470 

July 11, 199? 

RE: Totopotomoy Wastewater Treatment Plant CUP Application 

Dear Mr. Hodges: 

.IACKSEMY 
COUNTY ACMrNISTRATCA 

RICHARD~ JOI.INSON 
CEPU1"V COUN'1'V ACMNISTRATOA 

S'T'ERl.N3 E. AlVeS. II 
COUNTV An'CRNEY 

The following information is presented in response to the questions presented by .. Mr. Joe. 
O'Connor in his letter to you dated July 6, 1997 (copy attached). Following are Mr. O'Connor's 
questions followed by a response. . .. -~ .. . 

1. 

a) 

1990 Citizens Advisory Committee . 
a) WiU the P .C. receive a copy of the fmal committee report? 
b) Outline the follow up the staff performed on the committee's recommendations. 
c) Which other localities were contacted for a Regional ~acility. 

The Planning Commission will receive a copy of the Citizen's Committee "Draft Final 
Report." This draft report was presented to the Board ofSujlervisors on August 8, 1990. 
To the best of our knowledge, the report was never finalized. We talked with two 
members of the Committee and were told that to the best of their recollection the report 
was never finalized. A copy of the "Draft Final Report" will be included in a package 
being prepared for members of the Planning Commission and the Board of Supervisors. 

b) A copy of a letter that was published in the Mechanicsville Local on July 2, 1997 is 
attached which addresses the actions that have been taken in response to the Committee's 
recommendations. 

c) Over the past ten years, Hanover CoWlty has had numerous discus.sions with Henrico 
County, the City of Richmond, and the City ofNewport News on regional solutions for 
meeting the wastewater needs of the area. Communications with these localities are on-

1 I 
ATI ACHMENTS (REVISED) 7/23/97 .:Q009S4· 
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Mr. Jolm Hodges 
July 11, 1997 
Page 2 of5 

:z. 

a) 

going with discussions occurring within the past few months. Even after the CUP for the 
waStewater treatment plant is approved, or initial phases of the wastewater plant are 
constructed, it will be critical that these communications continue to ensure that the 
wastewater needs of Hanover County are met in the best possible manner as future 
conditions dictate. 

Attached is a draft copy of a letter on "Regional Solutions" that we plm to send to the 
Mechanicsville Local for publishing that addresses many of the issues associated with a 
regional solution. · · 

Wh•t are the fac:ton that make the site off Pole Green Road the recommended site? 
a) Urban Phasing Plan? · 
- If Plant is moved closer to the river, will it cause more land to be opened for 
Phased Development? 
b) How does Henrico keep the Varina area !rom developing with its plant located 
James River at the enstern end of the county? 

Tmunons, in conjunction with Hazen and Sawyer, completed a detailed siting study for 
the County which explains, in detail, the factors that were utilized in selecting the 
proposed site •. A copy of this study was forwarded to members of the Board of 
Supervisors and the Planning Commission for their consideration in March. Additional 
copies can be made available. 

In general, the siting study identified six sites to evaluate in detail and ranked the si.""< sites 
based on the following criteria; acreage, history, availability, environmental concerns, 
soils and topography, location, neighborhood impacts, and acquisition cost The site 
proposed for the wastewater treatment plant was rated the best site. 

A letter written by yourself to be published in the Mechanicsville local addresses this 
question. A copy of the letter which was sent to the Mechanicsville Local is attached. 

b) One of the reasons the Varina area of Henrico has not developed is because utilities are 
not currently available. Henrico has not designated a portion of the County to remain 
rural. If a developer wanted to construct the necessary utilities, development could occur. 

3) 

The V arlna area is a prime example of development following the availability of utilities. 
This is why locating the plant close to the Urban Service Area iS so important if growth is 
to be managed in eastem Hanover. 

How does this W:astewater Treatment Plant affect the County's Sewer 
In!nstructure Plan? 
- What areas will be served by this Plant? When first opened? At total build out? 

I I 

ooosss 
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Mr.John Hodges 
July 11, 199.7 
Page 3 ofS 

4. 

- Can the same results be reached with a Regional Facility? 

Wastt~water treatment capacity is a critical element of the County's sewer infrastructure 
plan. Without additional treatment capacity, future development in the Urban Service 
.Area will be severely limited. In order to meet the future needs of the County, additional 
sewer- capacity must be provided. There are many ways this capacity could be provided. 
Based on the many studies that have been completed and the altematives currently 
available to the County, construction of a wastewater treatment plant in the general 
vicinity ofTotopotomoy Creek between Routes 643 and 61S is the best solution for 
meeting the County's immediate and long term wastewater treatment needs. 

When first opened the proposed plant is anticipated to serve the Totopotomoy, Stoney 
Run and Licldnghole drainage basins. "fhe plant has been sized to be able to serve 
additional areas to the west of the Stoney Run basin in the Upper Cliickahominy basin 
and a portion of the Lower Chickahominy basin which is cmrently pumped to Henrico 
County for treatment The ultimate service area for the proposed plant is approximately 
SS square miles. 

Yes, it available, a regional facility could serve the heeds of the County. At least one. 
major pump station would be required in the vicinity of the proposed wastewater 
treatment plant to pump sewage·to a reg~onal facility. 

The Plant is currently designed without scrubbers. 
- What will be. tlie criteria the County uses to determine when and if scrubbers are 
installed? 
-. Ho?r long will it take from the decision· to install scrubbers until they are fully 
operational? 

The plant is not designed at this point. Only a conceptual design has been completed. A 
final decision about whether to include scrubbers in the initial design of the plant will be 
made during the detailed design phase of the project. Based on Hazen and Sawyer's 
experi~ce with other plants and the County's experience with its plants, we are not 
anticipating that scrubbers will be necessary. Attached is a letter from Hazen and Sawyer 
sWlUJliJrizing their thoughts on odor generation at the plant and the need for scrubbers. 

Once in operation, complaints, if any, about the plant will be monitored and shared with 
the Board of Supervisor's. If odor complaints are received, corrective actions will be 
taken by the County. Depending on the source of the odors, the installation of scrubbers 
may be: appropriate. Scrubbers could be installed within six to nine months if it is 
determined that they are required. 

I I 
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Mr. John Hodges 
~· July 11, 1997 

Page 4 ofS 

5. 

I~ 

What are the CoUDty's plans for dealing with failures at the Plaut? 
- Minor? 
- Catastrophic:? 
a) Wha~ risk c:au we identify with a Plant Fallure? Health, environmentAl, etc..? 

Attached is a memo from Hazen and Sawyer describing the measures that the facility will 
have incorporated into its design to deal with potential failures of equipment, machinery 
and power. In general, protection against these types of "minor" failures are the ~e as 
are taken with a pump station, redUJ;~dancy of equipment and facilities, and having 
trained, professional staff operating the facility to prevent failures. 

Catastrophic failures at wastewater treatment plants can occur, but unless physical 
facilities at a plant are destroyed through an unpredictable act of nature, war, ten-orism, 
etc., a plant can normally be brought back on-line within a short period of time~ 

It should be noted that, although not subject to biological upsets like a wastewater 
treatment plant, pump stations and force mains, which are currently located through-out 
the County and the Totopotomoy basin, are just as likely to have "minor" or 
"catastrophic" failures in equipment, machinery, power and stnlctures as wastewater 
treatment plants. F allures of pump stations and force mains present generally the sauie. 
risks of failure as wastewater: treatment plants. The results of such failures are also 
similar, the discharge of untreated or under-treated sewagt; to the environment. 

If untreated sewage were to be discharged, one would reasonably expect that the 
discharge would only occur for a short duration. Because of this, there should not be any 
long term risks associated with such a failure. Although they should be avoided, small 
releases of untreated sewage to the environment pose a small risk. If a large amount of 
untreated wastewater were discharged, a short term lowering of the dissolved oxygen 
concentration and other water quality problems in the receiving water body could be 
expected. Public warnings not to swim or drink the water would need to be made. 
Although there may be some short ter.m damage to the receiving water body, the water 
body would be expected to recover naturally after the discharge of untreated sewage is 
terminated. 

Many older plants, that serve systems with combined sanitary and storm sewers, are 
designed to discharge untreated sewage when large rainfalls occur that exceed the 
capacity of the planl In fact, this occurs regularly at the City of Richmond plant which 
discharges untreated wastewater into the James River during heavy rainfalls. Also, the 
City of Richmond plant is located in the flood plain of the James Riv~ and becomes 
submerged during larger floods in the James. 

• 
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Mr. John Hodges 
July 11, 1997 
PageS ofS 

Hanover County does not have a combined sewer system and the Totopotomoy 
Wastewater Treatment Plant will not be designed with the intent of allowing the 
discharge of untreated sewage. All state and federal regulations will be complied with to 
ensure that the proposed plant has adequate safeguards to protect the environment to the 
greatest extent practical. 

6) What is the status of the l~ud uegotiatioas at the discharge pointT"" 
- Do we have a williDg seller? 

W c have had several conversations with the owner of the land a~ the discharge point, Mr. 
Henry Broaddus. Mr. Broaddlis has been very consistent in stating that he does not wish 
to see the discharge located on his property. · 

The County intends io continue discussion with Mr. Broaddus to see if an agreement can 
be obtained about the location of the discharge. We. hope to discuss other possible 
discharge locations on his property that may be more agreeable to him. We also will 
contiuue our investigations into other appropria~e and economical discharge points. 
Based on the infonnation currently available to the County, the proposed discharge on 
Mr. Broaddus' property is the best alternative available~ 'Ibis discharge location is in the 
proper area of the river, downstream of Route 360, impacts as few land owners as 
possible, and is the most economical of the locations considered. In order to proceed 
with rhe Virginia.Pollutmt Discharge Elimination Permit process, a discharge location 
must be identified. We hope to come to a satisfactory agreement for all parties involved. 

It is hoped the above responses adequately address Mr. O'Connor's questions. If there 
should be any additional questions or if additional information is required, please feel free to 
contact me. ·r otU' assistance with this important project is appreciated. 

xc: Mr. Jack Berry 

Sincerely, 
DEPARTMENT OF PUBLIC UnLmES 

~ 

-1038-

Steven R. Lohr 
Assistant County Administrator for Public 
Utilities and Public Works 
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July e, 199"7 

John. 

The followfr1g rs a list of questions for the Totopotamoy Wastewa1er Treatment Plant. 

1. 1990 CHI%ens Advisory Committee 
a) \NIII the P.O. receive a copy of the final committee report? 
b) Outline the foOow up the staff performed an tha committee's recomlhandatfons. 
c) Whfch other lccaJIUes wera contacted for a Regional Facllity1 

2. What are the factors that make the site off Pcle Green Road the recommended site? 
a) Urban Phasing Plan? 
• If Plant Is mcved cfosar ta the river, will It cause mare land to be opened for 
Phased Development? · 

b) How dc'as Henrico keep the Varina area from develcplng with Its plant located 
~ames River at the eastern end of the county? . 

3. How does this Wastewater Treatment Plant affect the County's Sewer lntrastn1~tur ~ 
Plan? 
• What are1as will be served by this Plant? 'Mlen first opened? At total build out? 
- Can the same results be reached with a Regional Facility? 

4. The Plant fs currently de~lgned without scrubbers. 
• What wlfl be the criteria the County uses to determine when and If scrubbers are 
Installed*' 

·How long wm lt.taka from the decision to Install scrubbers until they are fully 
operaUonal? · 

5. 'M1at are tha County's J:Jfans for dealing with failures at tha Plant? ·• 
·Miner? 
• catastrophic? 
a) What risk can we fdentlfy wfth a Plant failure? Health, envfrcnmen1al, etc •. ?? 

6) \A/hat I~ the status of the land negatJatlcns at the discharge point? 
·Co we have a willing sellar? 

· John • I know there were other queatfon~ raised at the Public Hearing that you are 
already worklr1g on. Please add these to that list. 

If you have any questions concerning the above Ust, please do not h~sltata to call. 

Thanks. 

·' 

w m 

Joo O'Connor 00 JUL -7&-
II 

aJU~ NNINGOm 
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Response to Citizen's Couuuittee Report 

Hanover County is proposing to construct a modem wastewater treatment plant north of 
Pole Green Road just west of the new East End Park. The County has received many 
questions from Citizens about the proposed facility. This is the third in a series of 
columns aimed at answering some of the frequently asked questions about the project. 

In August of 1990, a .. Citizens Advisory Committee on Wastewater Alternatives" 
prepared a draft report which was presented to the Board of Supervisors. The report 
made seven spe;cific recommendations. Several citizens have asked what steps the 
County has taken to implement Ute reconunendations of this Con1n1ittee. Following are 
the seven recommendations of the report followed by a status and a summary of Ute 
actions that the County has taken in response to the recommendations: 

Recom11zentlation 1: 
Current sewage treatn1ent capacity will probably be exceeded in the year 1997. Planning 
should be tailored toward bringing additional capacity on line· by that date. The Board 
slzould insist on a ''Wast~water Plan ••from tlze Cowuy Admi11istratio11 by December 31, 
1990. 

Status: 
Accomplished. · 

Specific: Act:ious Taken: 
In 1995, the County successfully negotiated a contract with Henrico County to formalize 
our rights to U1e initia13.7 million gallons per day (mgd) of capacity and to ultimately 
increase our sewage capacity to 5.4 mgd. This additional capacity will be paid for in July 
1997. . .. 

In July 1990, Black and Veatch completed the report "Hanover County, Virginia 
Wastewater Alternatives Study, Interim Report". In 1991 a draft, and in 1993 U1e final 
Executive Summary for this study were submitted to the County. This study outlined a 

· phm for meeting.the future wa.Stewater treatment needs of the County. 

Some or the conclusions or this study are: 

1. ••nte only viable location for treated wastewater discharge (other than the 
James River via Henrico Regional WWTP) is the Pamunkey River." 

2. ".Discharge to the Chickahominy River via Newport News tertiary treatment is 
not viable." 

2. ·~lt is highly doubtful tbat Henrico· County would accommodate wastewater 
flows exceeding 5.4 mgd from Hanover County. This is due to significantly 
increased costs for increased capacities and due lo high growth needs ro·r OOQ 
themselves." S52 

... · 
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Response to Citizen's Co1n11tittee Report 

3. "A wastewater treatment plant in 'he Totopotomoy watershed makes the most 
sense for wastewater collection, disposal, and reuse. Also, sites are more 
available and the area is less congested. A plant site near Route 615 is more 
efficient than a site near Route 643. Sites further downstream of Route 61 S 
are impractic~l due to very limited projected growth in these area(s)." 

Recollutte11datio11 2: 
Hanover County should inamedio.tely negotiate a formal wastewater treatJ11e11t agreenzent 
witlz He11rico Cou1tty as soon as possible for existi1rg treaunent requirements (3. 7 MGD) 
0.11d begin formal discussions for an additio11al 1. 7 MGD capacity. T!Je prefer:_ed optio11 
for additio11al capacity is to develop a nzulti-jurisdictio11al, bio-regio11al solutio11 with 
adequate safeguards to protect Hanover County ·s i~rtere.sts. 

Status: 
Accomplished. 

~ Specific Actions Taken: 
Hanover pas formalized its agreement with Henrico County and obtained an additional 
1.7 mgd capacity for a total capacity oCS.4 mgd. Titis was all the capacity that could be 
negotiated from Henrico County. While making plans to construct its own wastewater 
trealntent plant, Hanover County has continued to explore the regional option of 

!!II\ obtaining even more capacity from Henrico County. To date, Henrico County bas not 
indicated that it can contmit to Ute additional capacity needed to nteet Hanover County's 
fulure requirements. 

Recollullelldatiott 3: 
A The tnethod of sewage treat1nent for additional capacity, based on curre11t technology. 

should be the conv~ntional activated sludge process. Phosphorus aJadlor nitrogen 
renroval may also be required, depending upon the receiving streanz. Industrial reuse 
and land application of treated water slzould be uacorporated into t/ze planning a11d 
design of treatntentfacilities. In addition, a septage (lnaterial pumped out of septic 
ta11ks) disposal system should be provided for in the facility design. 

Status: 
·Pending. 

Specific Actions Taken: 
The proposed Totopotomoy Wastewater Treatment Plant is planned to be an advanced 
activated sludge wastewater treatment plant with nutrient removal (phosphorus and 
nitrogen removal). The facility is planned to be designed to allow the reuse of the treated 
effiuent, with minor modifications to the plant., for irrigation. However, there are no 
current plans to use the treated emuent in this manner. In addition, a seplage disposal 
station is proposed to be locnted at lhe plant to treat septnge removed from septic tmlks. 

000963 .. 
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Response to Citizen's Contntittee Report 

RtlCOIII111e11d ation 4: 

Growtlz slaould co11titzue to be ma1raged tlrrough adlrere1zce to tlae contprelzmrsive plan 
and periodic updates, zoniJJg, and sub-divi.sioll ordina1zces. ltzcentivu should be 
instituted to support efficient utilizatio11 of wastewater treatn1e11t capacity. Tile incentives 
should direcl growdz into urban areas, slow growtlz in rural areas, and, nJaximize 
colliJectiolls 10 tlze public syste111 withiu the urban service areas. 

Status:· 
Accomplished and on-going 

..:.. 

Specific Actions Taken: 
The County has continued to implement its phased growth management plan as set forth 
in Ute adopted Comprehensive Plan to concentrate growth in the Urban Service Area and 
maintain the rural character of areas outside of the urban service area Significant 
Comprehensive Plan updates have occurred in 1982, 1988, and 1994, re-adopting this 
concept. Revised updates in the Zoning and Subdivision Ordinances have also occurred. 
Most recently, comprehensive rural strategies were adopted by the Board of Supervisors 
that substantially increased the lot size and reduced the density by over one-third in the 
A-1 district. The AR-6 and Rural Conservation Districts also help preserve the County's 
rural character through incentives for open space and design standards. A ntajor 
component of Ute site selection criteria for the proposed wastewater trealntent plant was 
adherence to the County's Comprehensive Plan which calls. for· a plant close to the urban 
service area so as to limit urban growth in the eastern portion of lite County and keep 
Studley, Old Church, and Black Creek rural. 

The County adopted a Comprehensive Water Conservation Plan in 1993. As part of this 
plan, the County instituted a water conservation rate which increased the charge for users 
of more than 15,000 gallons per bi-monUtly billing period to encourage effective 
utilization of the County's resources. TI1e County has encouraged existing residents and 
businesses to connect to public facilities when they become available by providing a 50 
percent reduction in the capacity fee when water or sewer initially becomes available 
adjacent to a property. 

Recollllllelrdatioll S: 
A County wide mandatory five year cycle of septic ta11k pu111pout and tire adoption of a 
U:Ser fee to cover tire acblliiJistrative costs should be co11sidered. /11 addition, the Coutlty 
slrould co11sider establishing a mi11in1wn separation dista11ce of 24 "frona tire botto"' of 
drauzfield trenches to t/1e seaso11al water table. Based 011 current teclllaology, any 11ew 

septic systenr.s tlrat can not meet tlze 24,. separatio11 require11Je1rts should be of tile 
~zsconsin Mou11d desigiL 

Status: 
Partially accoanplished. 

J 
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Response to Citizen's Cornmittee Report 

Specific Actions Talten: 
The County's Chesapeake Bay Ordinances, adopted in 1992, require Utat septic tanks in 

0 the County be pumped out every five years as recommended in the Citizens report. Tite 
Virginia Department ofHe~dth regulates the design and construction ·of drainfields and 
generally requires 12" of separation between clrainfield trenches and the seasonal water 
table. This may be increased or decreased based. on the percolation rate of the soil. The 
County bas not adopted any ordinances requiring increased separations between 
drainfield trenches and the seasonal water table. 

0 

Recolltnaetadatiota 6: 
The sewage treatnzent plmzt locatio It that takes i1zto consideration nrost of tire objectives 
of this committee (cost. reuse, location, and, regional approaches) is o11e on tlae 
Chiclcahonziny River. Discharge of Hanover Cowzty effiueltt i1z the Clzidcalronzuzy is a 
form of water reuse, since it is eventually tlze water supply source for Newport News. 
Newport News is currently investigating i11crecuing water withdrawals to meet slzort-tenn 
needs. Tltey nzay be i11terested in cooperatively constructing, operating a11d nJailltaitzing 
advanced wastewater facilities for treatment of all of Hanover's wastewater, if tire 
treated effluent is discharged into tire Chiclcahonziny increasing tlreir water supply. 

Status: 
Investigated. Not feasible. 

Specific Actions Taken: 
In its 1990 drafl report :md 1993 final report, Black and Veatch stales that in order to 
have a discharge to the.Chicknltotniny River ••tn essence, Newport News \vould have to 
agree with reuse of Hanover County treated wastewater. The possibility was explored 
and initially appeared possible. However, Newport News is currently pursuing a water 
supply plan that would eliminate any need to reuse treated wastewater as a supplement to 
its water supplies. Accordingly they are not currently interested and approval for a 
discharge into the Chickahominy River is very doubtful." TI1e County has had additional 
contacts with Newport News since the report was issued and the City's position has not 
changed. . 

The Hazen and Sawyer report "Water Reclamation Facilities Altentalives Developn1ent 
Study,. dated Decen1ber 1995 also evaluated U1e fensibility of a Chickahominy discharge 
and concluded that "OfU1e alternatives considered for receiving discharge from a new 
wasle\vater treatment plant in Hanover County, the Pamunkey River is the most viable 
alternative for both an iriitial plant of 5 mgd capacity and for future growth ..•• TI1e 
Chickahominy River has such stringent discharge limits imposed that it is not a likely 
alternative. •• ooosss 
Reconunelldalioll 7: 
[{istorically, water co11servatioll efforts have shown tllatlollg-tenll real sal-'illgs are 
difficult to docume11t. It is felt that public ~ducatio11 must be a compo11e11t of cu1y 
program. Water reu.se ca11 be a large water savi11g 111ea.sure[or i11dustrial users. fir 

II 
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Response to Citizen's Conunittee Report 

additio11, i1nple111enlalion of water rate sclie111U that e1rcourage reuse a11d other forms of 
conservatio11 are possible. Tile County slzould co11sider incentives to e1rcortrage reuse by 
busi1resses. 

Status: 
Accomplished and on-going. 

Specific: Actions Taken: 
In Aprill994 Hanover County's Building Code was amended to require the use of water 
conserving fixtures. Tite proposed Totopotomoy Wastewater treatn1ent plant will be . 
designed so that with minor modifications, the treated effiuent from the facility could be 
used for irrigation purposes. · · 

Also, as was mentioned earlier, the County instituted a water conservation rate which 
increased the: charge for users of more than 15,000 gallons per bi-monthly billing period 
and the Board of Supervisors adopted a Comprehensive Water Conservation Plan in 1993 
to encourage effective utilization of the County's resources. 

TI1e County has n1ade much progress in the last seven years in evaluating and 
in1plementing the recommendations of the Citizen's committee. The proposed 
Totopotomoy Wastewater Treatment Plant is an important" element in the County's 
overall plan to protect the character of Hanover while meeting tbe existing and future 
needs of its citizens. Tite County hopes to continue answering questions tbat its Citizens 
have about tllis importapt project in future coluinns in The Mechanicsville Local. AU 
citizens are invited to contact the County if they have any questions or require additional 
information about the proposed wastewater treatn1ent pI ant. 

ooosss 

s 

-1046-

-· .. 
7/11/~7 

~I 

::.··~ 



) 

t~ -

·. .. 

Hanover County is proposing to construct a modern wastewater treatment plant north of 

Pole Green Road just west of the new East End Park. The County has received many 

questions from citizens about the proposed facility. This is anothe~ in a series of columns 

aimed at answering some of the frequently asked questions about the project. 

Q. 

A.. 

How would the Comprehensive Land Use Plan and the growth patterns in Hanover 

Cotinty be affected if the proposed wastewater treatment plant were to be moved 

downstream on Totopotomoy Creek to be closer to the Pamunkey River? 

The Rural Point Road area, between Route 301 and Pole Green Road, has formed 

the northeastern boundary of the Urban Services Area since the adoption of the 

Comprehensive Plan in 1972. At this time, there are no plans to extend the Urban 

Services Area beyond this boundary towards the Pamunkey River. This is one of 

the key reasons that the County's Comprehensive Plan and utilities studies have 

consistently anticipated the siting of a wastewater treatment plant just outside of 

the Rural Point Road boundary in the vicinity of the Totopotomoy Creek. For the . 
s.ame reasons, the County has now acquired a site and filed a conditional use permit 

application for the construction of a plant in this area. · . 

Some people have suggested that the location of the wastewater treatment plant 

should be moved downstream on the Totopotomoy to the Pamunkey River in order 

that the Urban Services Area might ultimately be expanded in this direction. 

Others have suggested that the plant be moved downstream to the Pamunkey, but 

that the boundaries of the Urban Services Area remam unchanged. although the 

relocation of the plant site to the River would make sewer service in the 

Totopotomoy watershed between Rural Point Road and the Pamun.key River 

financially and technically feasible. 

U~ess it is anticipated that the Urban Services Area will be expanded beyond 

Rural Point Road along the Totopotomoy Creek watershed towards the Pamunkey 

River, the site of the new wastewater treatment plant should remain in the area · 
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where it is currently proposed. The most notable strength of the County's current 

Comprehensive Plan is that the General Land Use Plan. the Urban Development 

Phas.ing Plan and the W astew~ter Facilities Plans are consistent, and each of these 

elements of the. Comprehensive Plan supports the others. 

U the treatment plant were to be moved downstream on the Totopotomoy Creek to 

the Pamunkey River, the sewer facilities infrastructure would be inconsistent with 

the County's Land Use and Phased Urban Development plans .. The result ultimately 

woulcl be pressure to expand the Urban D~velopment Plan into this area where 

sewer service would be technically and financially feasible. Clearly, the County will 

be better situated to defend its efforts to maintain the rural character of this area 

against future legal challeng~s if the utilities infrastructure.remains consistent with 

the.Urban Development Plan, as is the case in the County's current Comprehensive 

Plan. 

Finally, the current plan of locating the treatment facility upstre~ on t~e 

Totopotomoy near Rural Point Road and.with only an outfall located at the 

· Pamunkey River better preserves the historic and scenic character of the properties . . 

situated along the Pamunkey River. 

The proposed. Totopotomoy Wastewater Treatment Plant is an important element in the . . 
County's oveJ:all plan to protect the character of Hanover while meeting the existing and 

future needs of its citizens. The County hopes to continue answering questions that its 

·citizens have about this important project in future columns in The Mechanicsville Local 

All citizens are invited to contact the County if they have any questions or require 

additional information about the proposed wastewater treatment plant. 

John H. Hodges 

Director of Planning 

Hanover Cou:a.ty, Vu-ginia 

I I 
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Is a Regiou2l Solution, such as expansion of the Henrico Wastewater Treatment 

Plant, a viable. wastewater solution for Hanover County? 

Regional utility solutions often are viable solutions and Hanover County has a track 

record of supporting such regional cooperation. After many years of analyzing and 

reviewing internal solutions to the County's water needs, the County ultimately decided 

to enter into a contract with the City of Richmond for 20 million gallons of treated water 

per day. Under the water contract, Hanover has pmehased and reserved capacity to meet 

its long term needs. The capacity can be called upon at any time that it is needed. This 

regional approach was selected after evaluating available alternatives, and was 

detennined to be a better approach than constructing water supply facilities in Hanover. 

In the case of wastewater, the County originally negotiated for 3. 7 million gallons per day 

(mgd) of wastewater treatment capacity from Henrico County, and obtained an additional 

1.7 mgd as a part of Henrico County's current 15 million gallon expansion effort from 30 

mgd to 45 mgd. The wastewater agreement with Henrico was reached in 1995 after over 

4 years of negotiations. ht addition to negotiating !or the additional 1. 7 mgd, Hanover 

has had numerous discussions with the County of Henrico concemiog additional 

· wastewater treatment capacity and sent several letters requesting that Henrico inform the 

County if additional capacity is available and the cost and terms of any additional 

capacity. Unfortunately, as Henrico continues to expand their wastewater treatment 

plant, the cost escalates significantly and the amount of treatment capacity is, at this 

point, limited. Henrico is "ffanning another plant expansion to accommodate theizOQoS€S 
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- growth needs. Henrico is only 40% built-out and will ul~ately have to more than 

double the~ir 45 mgd plant to accommodate their own residential ~d industrial growth. 

As a result, Henrico is unwilling to commit to meeting Hanover's long-tenn wastewater 

treatment ~1eeds. 

In response to the most recent letter from Hanover exploring the potential of obtaining 

additional treatment capacity from Henrico, Mr. Virgil Hazelett, P.E., Henrico's County 

Manager, .responded that 'i'he projected Henrico wastewater treatment needs will require 

expansion of the Henrico Regional Wastewater Treatment Facility beyond the 60 mgd 

originally contemplated at the Deep Bottom site." He continues later that ''Since the 

Henrico discharge is mass limited, I am concerned that the discharge allocation may not 

be adequate to meet Henrico's long-term needs. Obviously, the additional allocation of 

capacity t<) Hanover would reduce the discharge capacity available for Henrico, and thus 

increase n1y concerns about meeting our own needs .•.. I cannot commit to providing the 

pennanent wastewater tr~tment capacity you· requested, nor can I reserve capacity for 

your unforeseen needs." Mr. Hazelett's letter concludes that "Based on current 
(5=111 

infonnation, I would not be in a position to recommend allocating our limited treatment 

capacity to Hanover. Therefore, I believe it would be prudent for Hanover to consider 

other altetnatives to meet Hanover's long·tetm needs." 

At this time, a long term regional solution for wastewater treatment with Henrico County 

is not available. We cannot use this option in our projections with any degree of certainty 

OOOS?o 
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I~ - and there is no way to deteanine costs for this option or to complete cost comparisons 

since there is no offer on _the. table from Henrico County. 

I~ 

Hanover has actively sought regional solutions to meet its wastewater treatment needs 

and will continue to consider any available cost effective regional alternatives that meet 

its fUture needs with certainty. However, with Hanover's existing wastewater treatment 

capacity projected to be e."Cceeded in 2002 we must avoid delays and take action now to 

assure that capacity for present and fUture residential. commercial, and industrial 

customers will be available when needed. Hanover needs a certain solution now as we 

are rapidly approaching the point that new capacity will be needed. Since wastewater 

. 
treatme~t plants take a long time to build, Hanover must move forward, rather than wait 

to see what others in the area may or may not do. 

Ita\ 
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HAzEN AND SAwYER 
Environmencal Engineers & Scienl.isls 

Mr. Steven P. Herzog, P.E. 
Utility Engineer. Public Utilities 
County of Hanover 
PO Box470· . 
Hanover, Virginia 23609-0470 

' Dear Steve: . . 

Re: 

May a. 1997 

1
., .. , I. . 

i' li. '.~ . , ........ . 

Hazen and Sawyer. P. c. 
~011 Wesl01asl81vd. 
AmiQh. HC 27607 
919833·7152 
Fax: 919 833·1828 

' :. j •• : 
. -~: :''' 

MAY I 2 1997 ; F _:.~ 
·-' 

•: .·. 
i: 
~~-l 

. ·--- I i 
~ r ·rlr· r:· .. ••· ;-lr- 'j i. .i \. · · ... .!!_hU cL • I :.~ 

Hanover County VVWTP 
Preliminary Engineering 
H&S Job No. 2731 

There have been several questions in recent weeks regarding the issue of 
potential odors at the proposed Totopotomoy Wastewater Treatment Plant We 
thought it may be helpful to the County to identify a number of pertinent fads based 
on our experience on other similar projects. 

As we are all aware; there is a potential for off-site detection of odors from the 
treatment plant unless the plant is properly planned, designed, operated, and 
maintained. The proposed Totopotomoy Wastewater Treatment Plant is planned to 
be an advanced biological nutrient removal treatment facility and will be located on a 
large tract of County property. There will be a minimum buffer distance from the 
treatment plant property line to any of the treatment plant tankag~ of 400 feel 

Whether or not odor control facilities are to be provided in the initial project is a 
judgment call that will have to be made by Hanover County. Providing such facilities 

· can be costly and is often not required. Also, construding facilities that are not 
needed can result in higher user rates and excessive debl We offer our professional 
opinion based on similar experience at other facilities, the charaderistics of this 
particular wastewater, and the anticipated travel time in the sewer collection system 
prior to entering the treatment plant as follows: 

• The vast majority of wastewater treatment plants situated in rural and 
large-lot suburban settings such as the Totopotomoy plant do not have 
odor control facilities. 

000S73 
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Raw wastewater odor potential is dependent upon the source of the 
wastewater; domestic wastewater is normally less odorous than many 
highly industrial wastes. For the initial treatment plant operations, this 
factor is in Hanover County's favor in that tf:l~ industrial component of 
the waste'fvater is very small at this poinl However, It is anticipated that 
eventually a major industrial concern may locate in Hanover County and 
that this industry could be a major contributcr·to the Totopotonioy planl 
Dependin,J on the character of this industrial wastewater, the resulting 
odors could vary from no impad to a significant impact. Based on the 
types of industry likely to locate in Hanover County, i.e., computer chip 
manufacturers, etc., we do not anticipate that the resulting industrial 
waste would be an odor source. 

We understand that a portion of the wastewater to be directed to this 
plant will be pumped from other drainage basins with a fairly lengthy 
time of travel to reach the Totopotomoy plant. A long time of travel in 
the sewer colledion system is more conducive to generation. of odors in 
the trunk sewer and at the plant influent than a collection system with 
relatively short detention ti:nes. The County currently expene·nces such 
odor generation in the collection system and is treating these odors by 
chemical addition at the remote pump stations. Chemical treatment, 
such as is currently practiced, is generally very effedive at controlling 
odors at the trunk sewers and also at the influent to the treatment plant 
It is recomrnended that this practic~ be continued. 

· .. 
Based on these fc1ctors, it is probable that the Totopotomoy Wastewater 

reatment Plant will not require construction of odor control facilities in the initial 
Jnstruction. The Virginia Department of Health recommends, along with the 400' 
..rffer, that cultivated tree windbreaks installed in the buffer zone are an effedive 
teans of limiting the travel of odors off of the treatment plant site. One of the reasons 
1is site was selected is that it has an existing dense tree buffer on three sides. The 
ounty may want to consider additional plantings on the one open side of the site. 

There is a varying degree of need for odor control at the various process units 
a a wastewater treatment plant The areas most likely to generate odors are the 
afluent pump station area (pump station wet well, bar screens, and grit removal 
,,.:e:•ies) and the sludge treatment facilities. It is also possible for odors to be . 

:ated at the primary settling tanks and even from the aeration tanks. We 
•.•• ~ipate that the current practice of chemical addition at the remote pump stations .· 
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FOR:. 

FROM: 

Steve Herzog 

Ran Taylor 

. 
MEMORANDUM 

SUBJECT: Totopotomoy VVWTP Failure Potential 
H&S Job No. 2731 . 

QUESTION: 

Data: July 9, 1997 

IM'Jat provisions will the l~VWTP have for a minor process fat1ure? What provisions enr 
made for handling a catastrophic fat1ure at the plant? 

RESPONSE: 
The Totopotomoy Wastewater Treatment Plant will be designed to provide a very high 
degree or treat,nenl reliability. The plant will meet or exceed the Virginia Department of 
Health's strictest reliability requirements (T'reatment Works Reliability Class I). The 
facility will be mamed 24 hours per day and wJJI be operated by licensed wastewater 
treatment plant operators (Class 1). The Totopolomoy plant will be designed with 
redundancy of all critical process units providing, at a minJmum, two treatment trains for 
each treatment process. This allows a single precess unit to be tak8n out of service for 
maintenance and repairs while remaining units continue to treat the wastewater to the 
same high standards. Redundancy of process equipment is alae provided such that 
stand-by units are available for .usa While normal duty equipment is off-line for 
maintenance. Sufficient spare parts to ensure continuous operability of essential unit 
operations and equipment will be kept at the plant facilities and a regular program of 
preventive maintenance Y.'ill be conducted tc assure reliable operation5. The 
Tatopotomoy plant will be provided with two separate and independent sources of 
elec:tric power for continuous equipment operation. An alann system wa11 be provided to 
monitor the status of all equipment whose fallura could result in a 'llolaUon of effluent 
limitations thus allowing the CI=Jerations staff to take immediate carrectlve action. 

With the level of reliability provided in the design cf the plant, virtually the only type of 

· . HAZEN AND SAWYER, P.C. 

II 
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MEMORANDUM 
Steve Herzog 
Page2 
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P. 3 

problem that could be anticipated to potentially become catasttcphlc in terms of affluent 
quality is a biological upset Such an event. though rare. cculd be caused by 
constituents in the influent wastewater that are toxic to the blo-organisms in the 
treatment plant. The County will condud an Industrial pretreatment monitoring program 
that prohibits discharge of certain compounds into the waste~ter collection system at 
concentrations that could cause such an upseL Instrumentation fer monitoring innuent 
parameters will be induded to provide the cperatQrs airly detection or the occurrence 
at such an event so that appropriate reaponsive measures can be taken to prevent a 
plant upset If such a discharge did occur, the ·redundancy of process trains would 
allow operations staff to respond by shifting flow ta a single train to protect the majority 
of the biological treatment system from potential negative lmpac:ta. In the rare 
instances when such plant upset$ do accur and the biological system is greatly 
inipaded, the nonnal ccursa of action is to ·ra-seecr the treatment plant with a 
populaUon of healthy biological organisms from another lreatment planl This action 
can usually restore a wastewater treatment facility to stable operation within a shart 
period or time. 

·.·HAZEN AND SAWYER. P.C. 
II 
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I BOARD or SUPERVISORS 

J • .,.. • Jaet•· Ward, Cllalrmaa 
"tanicrville Diltrit:l Joba r. Berry 

Ccuru,~ 
1 ~~ M. StaDler, Jr., VIce ChainDaD Rlcbanl R. Jolmsoa 

Dcput, Count, Adminirntar Bcrwcrrlam D&crid 

1'lmotby E. Erast 
Arlaltmd Disri:t 

Tam CUes 

SterllDa E. Rives, Ill 
~~Utarrv:t 

f ~ ~Dutric&· 
Stneu R. Lobr 

.AuirtGnt Coune, Administrator 
NIUe Utilities B Nlic Warb 

Jolla E. Cordon, Jr. 
Sautll Anna DUma 

R.J. JQotz. Jr. 
~Dbma 
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DEPART.MENT OF PUBUC U'IILlTlES 
Hanover County 

P.O.Bos470 
Hanover, V'JrgiDia l3069-0470 

Telcphoae N'lllllbcrs: 

(804J7lo-6019 
CBCUJ537-60l9 
FAX:. 537-6245 

Eltaa J. Wade, Sr. 

Cold Harbor Di.Jtrict 

TO: 

FROM: 

DATE: 

MEMORANDUM 
John K Hodges, Director ofPlanning 

I 

Steven R.. Lobr, Assistant County Admini~tor ~ z.;: and Public Works 

fu~1~1~7 • . 

RE: Totopotomoy Wastewater Treatment Plant CUP Application 

COPIES: John F. Berry 

The following is presented in response to the Planning Commission's request for additional 
information as presented in the attached letter dated JWte 6. 1997. Following are the questions followed 

· ~ by a response: • · 

1. 

!P\ 

l. 

A cost breakdown for the construction and operation of the wastewater treatment plant. 

Attached is a memo from Hazen and Sawyer, the County's consultant for the wastewater 
treatment plant, concerning the construction and operations costs for the plant. 

A report or the drort by Hanover County to reach an agreement with other 
jurisdictioas Cor a regional facility. 

Over the past ten years, Hanover County bas had numerous discussions with Heruico County, the 
City of Richmond, and the City of Newport News on regional solutions for meeting the 
wastewater needs of the area. Communications with these localities is on-going with discussions 
occurring within the past few months. 

Attached is a draft copy of a letter on 'caegional Solutions" that we plan to send to the 
Mechanicsville Local for publishing that addresses many of the issues associated with a regional 
solution and copies of letters that were Iecently sent to Henrico County concerning the availability 
of additional capacity. 

I I 

ATI'ACHMENTS (REVISED} 
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Page Two 

3. A review of the Citizen Advisory Report from 1990, with their recommendations. 

Attached is a copy of the Citizen's Committee •-oraft Fmai Report" and a letter that was 
published in the Mechanicsville Local on July 2, 1997 which addresses the actions that have been 
taken in response to the Committee's recommendations. This~ report was presented to the 
Board of Supervisors on August 8, 1990. To the best of our knowledge, the report was never 
finallzecl We talked with two members of the Committee who confirmed this. 

4. Copies of the studies/consultants reports that were referenced by the County StafT and 
citizens. --

Attached is a copy of a summary of known reports concerning wastewater treatment that have 
been prepared for the County. Copies of individual studies and reports can be made available. 

5. Response from Henry R. Broaddus in regard to use or land and location of outfall line. 

We have~ had several conversations with the owner of the land at the discharge point, Mr. Henry 
Broaddus. Mr. Broaddus, has been very consistent in stating that he does not wish to see the 
discharge located on his property. 

The County intendS to continue discussions with :Mr. Broaddus to see if an agreement can be 
obtained about the location of the discharge. We hope to discuss other p~ssible diScharge 
locatioru; on his property that may be more agreeable to him. We also will continue our 
investigations into other appropriate and economical discharge points. Based on the information 
currently available to the County" the proposed discharge on Mr. Broaddus' property is the best 
alternative available. This discharge location is in the proper -area of the river, downstream of 
Route 3ci0, impacts as few land owners as possible" and is the most economical of the locatiolis 
considered. · In order to proceed with the Vu-ginia Pollutant Discharge Elimination Permit 
process, a discharge location must be identified. We hope to come to a satisfactory agreement for 
all parties involved. · 

It is hoped the above responses adequately address the Planning Commission's questions. If there 
should be any additional questions or if additional infonnation is required, please feel free to coptact 
me. Your assistance with this important project is appreciated. 
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Copy of Planning Commission Letter 

I I 
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June 6, 1997 

RE: CUP-14-97; CUP-15-97; CUP-16-97 

John, 

The Planning Commission asked for the following info~ation regarding the above CUPs: 

1. A cost breakdown for the construction and operation of the wastewater treatment plant. 

2. A report of the eff·:ut by Hanover County to reach an agreement with other jurisdictions for 
· a regional facility. 

3. A review of the Citizen Advisory Report from 1990, with their recommendations. 

4. Copies of the studies/consultants reports that were referenced by the County staff and citizens. 

Response from Henry R. Broaddus in regard to use of land·and location of outfall line. 
·-· 

·-

CC: Jack Berry 
Steve Lohr 
Bob Setliff 
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MEMORANDUM 

FOR: 

FROM: 

Steve Herzog 

Ron Taylor 

·suBJECT: Totcpotomoy WWTP Cast Analysis 
H&S Job No. 2731 

QUEST(ON: 

.. 
.. 

Date: July 8, 1997 

Anslyze cost of s County plant versus typical cost of advanced wastewater treatment, 
inc/udin!1 operating costs far 2 mgd, 5 mgd and 20 mgd. Show dollar costs of ii'JitjaJ 

· faciftfy and future expansions • 

RESPONSE: . . 
The Totopotomoy Wastewater Treatment Plant will if1iUally be constructed as a 5 m.gd 
capacity advanced ~stewatsr treatment plant with an uiUmate expansion capacity to 
30 mgd. The initial design will incorporate facilities that can also serve the planrs 
needs as the plant is expanded such as laboratory and administraUve buildings. As 
appn:~priate, some of the treatment facilities Yllll be sized for future now conditions 
beyond 5 MGD where there Is an economic advantage to tJie County tc do so. Dua to 
these considerations it 1s· anticipated that the initial plant design wiD be somewhat mere 
expensive to ccnstruct than subsequent &"i'ansicn phases. A typfcaJ advanced plant 
construdfon cosfcan vary from approximately $3.00 per gallan of capacity to $8.00 per 
gallon depending an emuent quality requirements, site conditions. etc. The preliminary 
cost estimate fat construction of the 5 mgd Tolopotomoy Plant and emuant outran line 
is S25.200,000, or $5.04 per gallon of capadty. The cost per gallon of capacity will 
drop as the pJant is expanded to a future tctaJ cost per gaDan of approximately $4.00 
per galll'n. 

The cpenUng cost of the prcposed Totopotomoy plant Is alsa anticipated to be within 
the normally accepted range of treatment costs. The annual cost of oparatian when the 

· piBI"!t Is placed into operation is expected to be approximately $609,000, ar $834 per 

.· -· HAZEN ANC SAWYER. P.C. 

Jl 
000982 

-1062...: ---



,~ 

I~ 

BOARD OF SUPEIMSCIRS 

AUBRIVM.STANJ!V. A. CHAIAMAH 
EAYERD.W DISTRICT 

JOHN&. QCRCON. JR.. VIC&OWAMAH 
SCUTH ANM IXS'T'RICr 

11M01HY £ !RNST 
A:IHLNG CIS1RIC't' 

'RlMGILU 
CttiCUHCUN\' DISTRICT 

R. J.ICLC1%. JR. 
HfHR\' IJS1RICI' 

&.TCN J. WADI. SR. 
CCI.DHAABORDISTRICT 

J. T. •.IACX'"WARD HANOVER COUNTY 
WECHANICSWLE DISTRICT P.O.BOX470 

HANOVER. VIRGINIA 23089-0470 

February4, 1999 

Mr. Allan Brockenbrough, II, P .E. 
Environmental Engineer Senior 
Deparbnent of Environmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, VA 23060 

FEB1~ 

PRO 

Re: Wastewater Treatment Plant- VPDES Permit VA0089915 

Dear Mr. Brockenbrough: 

'S.C.. 

We wish to submit this infonnation as a follow-up to the public hearing conducted 
on January 19, •1999. We realize that most of the comments made were not related to 
water quality or the draft permit and therefore should not significantly influence the 
decision to issue the permit. However, we still feel it is important to respond and correct 
the statements since they are part of the public record. In order to be as brief as possible, 
we have not responded to every statement but rather to the reoccurring themes. 

Research and Studies - there were allegations made that the project was not adequately 
researched, that the County was rushing into a decision and that there was a lack of 
citizen involvement 

The record clearly indicates that this project has been well researched and has a very 
long history that includes extensive public involvement Attached are a listing of all of 
the studies conducted, chronology of public hearings and meetings, and the 
recommendations of the Citizen"s Advisory Committee on Wastewater Alternatives. In 
addition, after the public hearing, we provided you a letter from Gray and Pape 
discussing the archaeological survey and the report from Creek Laboratory dealing 
with the Freshwater Mussel Fauna. 
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Mr. Allan Brockenbrough, II, P.E. 
February 4·, 1999 
Page2 

Regional AJtematives- it was stated that Hanover did not seriously consider a regional 
solution and that Henrico's offer to "allow Hanover to participate in their plant expansion 
was declined. 

Attached is a summary of the events that occurred along with the actual fetters that 
were exchanged between the localities. On several occasions Henrico did request that 
Hanover provide wastewater flow projections so that they could be included in their 
planning processes. Hanover did provide the projections and requested that Henrico 
commit to serving Hanover's long term needs. Although Henrico was able to provide a 
small increase in capacity, Virgil HazJefs July 22, 1997 letter specifically stated that 
Henrico would not commit to serving Hanover's long tenn wastewater treatment needs 
and recommended Hanover consider other alternatives. 

Landfill Operation - allegations were made that Hanover has not property managed the 
landfill therefore the VPDES permit should be denied. 

. 

We do r1ot believe this statement is relevant and therefore have not addressed it in this 
response. A more relevant comparison would be to Hanover's operation of the three 
(3) existing wastewater facilities. These facilities are operated in a professional 
manner and are in full compliance with permit requirements. We believe this 
comparison clearly demonstrates Hanover's ability and commitment to·· operating· the 
new wastewater treatment plant in a responsible manner . 

Possibility of Plant Upset or Failure - several speakers asked about the potential of a 
problem occurring at the plant which would result in the discharge Qf.·untreated sewerage 
at the discharge site. 

The attached July 9, 1997 memo from Ron Taylor of Hazen and Sawyer details the 
safeguards and redundant features planned for the wastewater treatment plant. 

Outfall Location- there was an allegation made that the County seleded the proposed p., ~ 
location in ctn attempt to intimidate the property owner. 

The attached November 23, 1998 letter from Richard Johnson to the property owner's 
attorney provides the reasons why the County selected the proposed location. 

Also ·enclosed are two (2) informational packages that were prepared in response to 
questions raised during the County's Conditional Use Permit process. As you can see, 
most of the questions raised during the January 19, 1999 Public Hearing had been raised 
and addressed in the past 
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· Mr. AJian Brockenbrough, II, P.E. 
February4. 1999 
Page3 

Thank you for the opportunity to provide these comments. Please do not hesitate 
to call if you need any additional infonnation. 

Cc: Steve Herzog w/o enclosure 

-1065-

Frank W. Harksen, Jr. 
Director 

01 ~·.'JS10 



' . . 

) 

,.~ 

P. 3 

FOR:' 

FROM: 

Steve Herzog 

Ran Taylor 

. 
MEMORANDUM 

SUBJECT: Totopotomoy 'N'NTP Failure Potential 
H&S Job No. 2731 . 

QUESTION: 

Date: July 9, 1997 

What provisions wiD the WWTP have for a minor process fat7ure? What prevision~ snt 
made for 11sndHng s cala$trophic failure st the plant? 

RESPONSE: 

l• ., 

(. " 

The Tolcpotomoy Wastewater Treatment Plant will ba designed to provide a very high 
degree .of treatment reliability. The plant will meet or exceed the Virgfnla Department of 
Health's strictest reliability requirements (Treatment Works Reliability Class 1). The 
facility will be manned 24 hours per day and will be operated by licensed wastewater 
treatment plant operators (Class 1). The Totcpclomoy plant will be designed with 
redundancy of all criUcal process units providing, at a minimum. two treatment trains for 
each treatment pra~~~~is allows a single process unit to be taiU!n out of ser:vice for 
maintenance and rapalra while remaining units canUnue to treat the wastewater to the 
same high standards. Redundancy of process equipment Is also provided such that 
stand-by units are available for .usa while normal duty equipment is off-line for 
maintenance. Sufficient spare parts to ensure continuous operability of essential unil 
oparaUans and equipment will be kept at the plaot facilities and a regular program of 
preventlvtt maintenance will be conducted to assure reliable operations. The 
Totopotcmoy plant will be provided with two separate and independent sources of 
electric pcJwer for continuG»ua equipment operation. An alann system will be provided to 
monitor the status of all equipment whose failure could result In a 'llolatlon of effluent 
llmftaUons thus allowing the operaUons $taff tc take lmmadiata corrective ·action. 

With the level of reliability provided In the design of the plant. virtually the only l~e .of 
I -. Ot.: ~q., 1 ..... _ 
HAZEN AND SAWYER. P.C. 
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problem that could be anticipated to potentially be.come catastrophic in tanna or effluent 
quality is a biological upsaL Such an evant.. though rare, could be caused by 
consUtuents· in the influent wastewater that are taxlc to the blo-organisms in the 
treatment planL The County will conduct an industrial pretreatment monitoring program 
that prchlblts discharge of certain compounds Into the wast~ter colladlon system at 
concentrations that could cause such an upset. lnstrumantalicn for monitoring innuent 
parameters will be Included to provide the operators early detectlan or lha occurrence 
of suc:h an avant so that appropriate responsive measures can be takan lo prevent a 
· plant up$et. If suc:h a discharge did occur, the redundancy of precess trains would 
allow operations staff to respond by shifting flow to a single train to protect the majority 
or the biological treatment system fram potential negative Impacts. fn lha rare 
Instances when such plant upsets do cccur and the biological system is greatly 
tnipadecl, the normal course of action is to "re-seed" the lreatmant plant with a 
populaUon of healthy biological organisms from another treatment plant This acUon 
can usually rea tore a wastewater treatment facfDty to stable operaUon within a short 
period of Ume. · 

···· HAZEN AND SAWYER, P.C. 
II 
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Totopotomoy WWTP Project History- Related Studies 

Hanover County, Virginia Master Plan for County Sewerage Facilities 

R. Stuart Royer and Associates 
January 1968 

Report- Supplement No. 1 Hanover County, Virginia Master Plan for County 
Sewerage Facilities 
R. Stuart Royer and Associates 
February .(970 

Richmond Regional Sewerage Plnn Area Wide Plan for Long Range Development 

McGaughy, Marshall and McMillan for Richmond Regional Planning Commission 
1970 

Hanover County, Virginia Phase I Sewerage Improvements 

R. Stuart Royer and Associates 
April 1973 

The Hano·ver County Facilities Plan, Phas·e n, The Plan, Final Report 
Bremner, Youngblood and Sharp 
November 24, 1975 

Expanded Scope and Investigation of Additional Alternatives for Facilities 
Planning, :Elanover County, Virginia, Preliminary Draft 

Bremner, foungblood and Sharp 
August 1978 

Dran Environmental Impact Statement, Wastewater Treatment Facilities Planning 
for Banovt!r County Virgini:t, Phase n Area 
Engineering Science for the United States Environmental Protection Agency 

October 1978 

Draft Envi.ronmental Impnct Statement- Summary, Wastewater Treatment 
Facilities Planning for Hanover County Virginia, Phase fi Area 

United Statc~s Environemental Protection Agency 
Ja1n1ary 1979 

I I 
Page 1 o~4 
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Totopotomoy WWTP Project History- Related Studies 

Draft Addendum Water Pollution Control Facilities Plan Phase 1 Extended 

Patton Harris Rust and Guy 
Apri/1981 .. 

Final Report Financing Alternatives Cor the Hanover County Phase I Extended 
Wastewater System Project 
Peat, Marwick, Mitchell and Co. 

June 1981 

Final Environmental Impact Statement- Wastewater Treatment Facilities for tbe 
Town of Ashland and Hanover County, Virginia. 

· Engineering Science for U.S. EPA 

August 1981 

Hanover County, Virginia Current Situation and Future Situation Study Tasks 
Wastewater Treatment Alternative Study (Draft) 

Resource International for Black and Veatch 

April 7, 1989 

Hanover County, Virginia Wastewater Treatment Alternatives Study, Presentation 
to Citizens Advisory Group 

Black and Veatch 

July 10, 1989 

Growth and Wastewater Requirements Cor Hanover County 

Citizens Advisory Committee Subcommittee 

January 8, 1990 

Hanover County, Virginia Wastewater Alternatives Study Interim Report 
Black and Veatch 

July 1990 

This study looked at previous studies that had been prepared for the County, 
existing conditions in the County, and the future needs of the County. It provided 
a comprehensive overview of the County's wastewater needs and made 
recommendations to meet those needs. This study re-established the need for 
treatment other than that which could be pr.ovided by Henrico County. 

• ot 

Recommended pursuing additional capacity, from 3.7 to 5.4 mgd, with Henrico to ... 
II 

Page 2 of4 . · .... 
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'fotopotomoy WWTP Project History - Related Studies 

meet immediate needs. Recommended discussions with Newport News to 
determine if' they would participate in construction and operation of Chickahominy 
WWTP. ifNewport News did not want to participate, recommended the WWTP 
be Jc,cated in the Totopotomoy region at either 643 or 615. 

Recommendations on Waste Water Altemativ~ for Hanover County (Draft Final 
Report) 
Citizens Advisory Committee 

August 1990 

Mad~ seven recommendations for the County to meet its ~ewatertreatment 
need:s. 

Hanover c~~unty, Virginia Wastewater Alternatives Study Executive Summary 

Black and 1'c!atch 
'Draft Februcuy 1991, Final July 1993 

Discussed the fact that Chickahominy discharge was not feasible because Newport 
. News: was not interested in participating. Recommended obtaining additional 

capacity from Henrico County (from 3.7 to 5.4 mgd), and constructing a WWTP 
in the Totopotoriloy watershed near either Route 615 or Route 643. 

Wastewater Flow Projection Update 
Whitman, Requardt and Associates 
Ja1iuary 7. 1994 

Reexamined wastewater flow projections to determine if projections in Black and 
Veatch report were still valid. Determined that in general they were and 
recorr.mended that the County begin work on siting an new wastewater treatment 
plant 110 later than July 1995. 

Water Reclamation Facilities Alternatives Development Study 
Hazen and Sawyer 
December 1995 

Evaluated wastewater treatment alternatives and treated effiuent disposal 
alternatives. Recommends discharge to Pamunkey River. 

II 
Page 3 o~4 
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Totopotomoy WWTP Project History- Related Studies 

SlS,OOO,OOO County of Hanover, Virginia Water and Sewer System Revenue Bonds 
Craigie Incorporated and Davenport and Co. of Virginia 
January 1, 1996 

•. f 

• I" 

Official statement for bond offering. Financial analysis includes construction of *" 
wastewater treatment plant in 2001. 

Site Selettion Study for Proposed Wastewater Treatment Plant 

Timmons in associaJion with Hazen and Sawyer 
March 3, 1997 · 

Evaluated potential plant sites and discharge locations. Recommends Tate 
property for WWTP. 

Level I Environmental Site Assessment for the Tate Property 
nmmonsfor Hanover County 
March 20, 1997 

EnviroMlental assessment of Tate property that was completed prior to site 
purchase. Purpose is to identify environmental features that might affect the use of 
the property. · 

Environmental Review of Conditional Use Permit Application - Totopotomoy 
Wastewater Treatment Plant Hanover County, Virginia · 
Rust Environment and Infrastructure for Hanover County 
Mayl997 

Reviews environmental impacts ofWWTP. 

GoostS .. .• 
'"; 

-., 
I I 
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. Planning Bacl(ground 
• V/astewater Treatment Plant on Totopoton1oy Creek was 

recognized in the County's First Comprehensive Plan 
(1972) . 

• ··Original proposed location (now Pine Slash Subdivision) 
. was within a mile from the current proposed site 
-0 

~ • Since 1972, the Urban Service Area boundary has been 

) 

in the vicinity of the Rutal Point Road Bridge over 
Totopotomoy Creek. (reiterated in Growth Management 
Studies, 1978, and Plan ~endments since 1982) · 

• 2012 Plan Update (adopted 1994) shows Wastewater 
T-reatment Plant in vicinity of propOsed site with outfall 
to Pamunkey River 

,. 000117 . 
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· Planning Impact 
• Proposed WWTP site is the "best fit" with the 

adopted Comprehensive Plan 
Alteinative sites are either: 

- ·. • Located within the U:rban Service Area, affecting 
historic properties arid higher residential densities; 

w . or I 

• Located closer to the Pamunkey River, 
pOtentially more than doUbling the Me~hanicsville . . 

Urban Service Area and adversely affecting . 
valuable historic farming areaS ! 

000918 
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· · ·Planning Impact 

( , 

'. :·H 

• Se\ver lines (above the plant) have a potential to 
increase development density. The proposed site 
lceeps the balance achieved in the current Plan 

- ·between urban and rufal 

§ • Regardless ofthe.densitie~ an~ land use 
t 

established for the Rural Point Area in the 
Comprehensive Plan Update; the plant will be . _ 
needed to accommodate commercial and industrial . . .. 

development in the I-295/95 CorridorS 

·I"; . ~~ 
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Background 
Ct1rrent Availabl.e Capacity · · 

j } 

Hanover 

Share of Henrico's 30 MGD Plant 3.7 MGD 

~ Share of Henrico's 15 MGD Addition 1.7 MGD 
I 

·Share of Henrico's Future Expansions 0 MGD 

5.4MGD 

• 

} 

( . .... 
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Background 

Blaclc & Veatch, 1989 
Findings 

• Pamunkey River only viable discharge 
point 

• Wastewater Treatment Plant Should b.e · 
Located in Totopotomoy Watershed Near 
Rt. 643 and Rt. 615 ! • 

( ) ... 
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· . Background 

Whitman·Req~~:ardt, 1994 
Findings · 

·} !) 

• Black and Veatch Study findings remain 
valid 

. 
• Wastewater flow projections indicate . 

t} 

t.·) 

Hanover's alloCation of Henrico treatment · -
capacity (5.4 mgd) to be exCeede~ around 
2003 

.. '000922 
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Backgr~und 

Hazen & Sawyer, 1996 
.. 

Findings 
- ·. 

• A Pamunkey Ri.ver discharge is the mOst 
suitable alternative for future development of a 
wastewater treatment plant 

• A conventional advanced wastewater .treatment · -
plant with nutrient removal will most reliably 

. ~ . 

and economically meet the wastewater needs of 
. . 

.Hanover·county 
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Presentations To The Board 
of SupervisorS/Citizens 

. ' . 

} 

_ ·• Ja11uary 12, 1994- Water/Wastewater 
Alternatives Update 

eJanuary 18, 1995- Water/Wastewater 
Alternatives Update 
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PresentationS 

• March 31, 1995 - Award of Wastewater Plant 
Engineering Contract to Hazen and Sawyer 

- ·. 

' • January 24, 1996- P~esentation of Water. 
Reclamation Facilities Alternatives 
Development Study 

l ) 
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MEMORANDUM 
Steve Herzog 
Page2 

million gallons treated assuming an initial influent flow of 2 mgd. When the plant 
reaches the S mgd design capacity the operating casts are anticipated to rise to 
$978,000 per year which equate~ to a lower cast of 5536 ~r million gallons treated. 
By the time the plant is expanded to 20 mgd and is operating at that capacity, the 
annual operating cost will have risen to approximately $3,169,000. ~ thts pclnt, the 
cost of operaUons will have fallen to ~pproximately $434 per million gallons treated. 
This compares very favorably with a survey of operational casts of other advanced 
treatment plants which varied from $572 to $702 per million gallons treated depending 
on the process configuration. operational efficiency, and haw close the plant was to 
operating at Its capacity. 

·. 

HAZEN AND SAWYER. P.C. 
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DRAFT 

Is a Regional Solution, such as expansion of the Henrico Wastelvater Treatment 

Plant, a viable wastewater solution Cor Hanover County? 

Regional utility solutions often are viable solutions and Hanover Co.unty has a track 

record of supporting such regional cooperation. After many years of analyzing and 

reviewing internal solutions to the County's water needs, the County ultmiately decided 

to enter into a contract with the City ofRichmond for 20 million gallons of treated water . 
per day. Under the water contract, Hanover has purchased and reserved capacity to meet 

its long tenn needs. The capacity can be called upon at any time that it is needed. This 

regional approach was selected after evaluating · available alternatives, and was 

detennined to be a better approach than constructing water supply facilities in Hanover. 

In the case of wastewater, the County origiriazly negotiated for 3.7 million gallons per day 

(mgd) of wastewater treatment capacity from Hemico County, and obtained an additional 

1.7 mgd as a part of Henrico County's current 15 million gallon expansion effort from 30 

mgd to 45 mgd. The wastewater agreement with Henrico was reached in 1995 after over 

4 years of negotiations. In addition to negotiating for the additional 1. 7 mgd, Hanover 

has had numerous discussions with the County of Henrico concerning additional 

wastewater treatment capacity and sent several letters requesting that Henrico inform the 

County if additional capacity is available and the cost and terms of any additional 

capacity. Unfortunately, as Henrico continues to expand their wastewater treatment 

(_ .. plan~ the cost escalates significantly and the amount of treatment capacity is, at this 

point, limited. Henrico iF 1planning another plant expS:IJSion to accommodate their owDOOSSS 

-1083-
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DRAFT 

growth needs. Henrico is only 40% built-out and will ultimately have to more than 

double their 45 mgd plant to accommodate their own residential; and industrial growth. 

As~ result, Henrico is unwilling to commit to meeting Hanover's lo~g-term wastewater 

treatment needs. 

In response to the most recent letter from Hanover exploring the potential of ob~g 

additional treatment capacity from Henrico, Mr. Virgil Hazelett, P .E., Henrico's County 

Manager, responded that •-r11e projected Henrico wastewater treatment needs will require 

expansio11 of the }1e~co Regional Wastewater Treatmen~ Facility beyond the· 60 mgd 

originally contemplated at the Deep Bottom site." He continues later that "Since the 

Henrico discharge is mass limited, I am concerned that the discharge allocation may not 

be adequate to meet Henrico's long-term needs. Obviously, the. additional allocation of • 

capacity to Hanover would reduce the discharge capacity .avail~le for H.~c~, and thus 
. . 

increase my concerns about meeting our own needs •••• I cannot commit to providing the 

permane11t wastewater treatment capacity you requested, nor can I reserve capacity for 

your unforeseen needs." Mr. Hazelett's letter concludes that •'Based on cwrent 

infonnation, I would not be in a position to recommend allocating our limited treatment 

capacity to Hanover. Therefore, I believe it would be prudent for Hanover to consider 

other alternatives to meet Hanover's long-tenn needs." 

At this time, a long tenn regional solution for wastewater treatment wi~ Henrico County 

is not available. We cannot use this option in our projections with any degree of certainty 

I I 
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and there is no way to determine costs for this option or to complete cost comparisons 
. 

since there is no offer on the table from Henrico County. 

Hanover has :actively sought regional solutions to meet its wastewater treatm.ent needs 

and will continue to consider any available cost effective regional alternatives that meet 

its fUture needs with certainty. However, with Hanover's existing wast~ter treatment 

capacity projected to be exceeded in 2002 we must avoid delays and take action now to 

assure that capacity for present and future residential, commerci~ and industrial 

customers will be available when needed. Hanover needs a certain solution now as we 
. 

are rapidly approaching the point that new capacity will be needed. Since wastewater 

treatment plants take a long time to build, Hanover must move forward, rather than wait 

to see what others in the area may or may not do. 

I I 
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Response to Citizen's Committee Report 

Hanove~ County is proposing to construct a modem wastewater treatment plant north of 
Pole Green Road just west of the new East End Park. The County has received many 
questions from Citizens about the proposed facility. This is the third in a series of 
columns aimed at answering some of the frequently asked questions about the project. 

In August tlf 1990, a ••citizens Advisory Committee on Wastewater Alternatives" 
prepared a draft report which was presented to the Board of Supervisors. The report 
made seveJt specific recommendations.· Several citizens have asked what steps the 
County has taken to implement the recommendations of this Committee. Following are 
the seven recommendations of the report followed by a status and a summary of the 
actions that the County has taken in response to the recommendatio~: 

RecommetAdation 1: 
Cu"ent sewage treatment capacity will probably be exceeded in the year 1997. Planning 
should be tailored toward bringing additional capacity on line by that date. The Board 
should insist on a ··wastewater Plan ··from the County Administration by December 31. 
1990. -· -

Status: 
Accomplished. 

Specific Actions Taken: 
In 1995, the County successfully negotiated a contract with Heilrico Gounty to fonnalize 
our rights to the initi~ 3.7 million gallons per day (mgd) of capacity and to ultimately 
increase our sewage capacity to 5.4 mgd. This additional capacity will be paid for in July 
1997. 

In July 1990, Black and Veatch completed the report "Hanover County, Virginia 
Wastewater Alternatives Study, Interim Report'~. In I991 a draft, and in 1993 the final 
Executive Summary for this study were submitted to the County. This study outlined a 
plan for mc:eting the future wastewater treatment needs of the County~ . . 

Some of the conclusions of this study are: 

1. •'The only viable location for treated wastewater discharge (other than the 
James River via Henrico Regional WWTP) is the Pamunkey River." 

2. "Discharge to the Chickahominy River via Newport News tertiazy treatment is 
not viable." 

2. "It is highly doubtful that Henrico County would accommodate wastewater 
flows exceeding 5.4 mgd from Hanover County. This is due t9 significantly 
increased costs for increased capacities and due to high growth needs for 
themselves. •• 

1 
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Response to Citizen's Committee Report 

3. "A wastewater treatment plant in the Totopotomoy watershed makes the most 
sense for wastewater collection, disposal, and reuse. Also, sites are more 
available and the area is less congested. A plant site neat Route 615 is more 
efficient than a site near Route 643. Sites further downstream of Route 61S 
are impractical due to very limited projec~ed growth in these area(s)." 

Recomme11dation 2: · 
Hanover County should immediately negotiate a formal wastewater treatment agreement 
with Hen:rico County as soon as possible for existing treatment requirements (3.7 MGD) 
and begin formal discussions for an additiotzal 1. 7 MGD capacity. The preferred option 
for addition'll capacity is to develop a multi-jurisdictional, bio-regional soliition with 
adequate safeguards to protect Hanover County's interests. 

Status: 
Accomplished. 

Specific Actions Taken: 
Hanover has formalized its agreement with Henrico County and obtained an additional 
1.7 mgd capacity for a total capacity of5.4 mgd. This was all the capacity that could be 
negotiated from Henrico County. While making plans to construct its own wastewater 
treatment plant, Hanover County has continued to explore the regional option of 
obtaining even more capacity from Henrico County. To date, Henrico County has not 
indicated that it can commit to the additional capacity needed to meet Hariover County's 
future requirements. · ... · · · · 

Recom111endation 3: 
Tlze method of sewage treatment for additional capacity, based on current technology, 
should be the conventional activated sludge process. Phosphorus and/or nitrogen 
removal may also be r-equired, depending upon the receiving stream. Industrial reuse 
and land application of treated water should be incorporated into the planning and 
design of treatment fa~lilies. In addition, a septage (material pumped out of septic 
tanks) disposal system should be provided for in the facility design. 

Status: 
Pending. 

Specific Actions Taken: 
The proposed Totopotomoy Wastewater Treatment Plant is planned to be an advanced 
activated sludge wastewater treatment plant with nutrient removal (phosphorus and 
nitrogen removal). The facility is planned to be designed to allow the reuse of the treated 
effiuent, with minor modifications to the plant, for irrigation. However, there are no 
current plans to use the treated effiuent in this manner. In addition, a septage disposal 
station is proposed to be located at the plant to treat septage removed from septic tanks. 09 · 0009c 
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Response to Citizen's Committee Report 

Growth should continue to be managed through adherence to the comprehensive plan 
. an¢. periodic updates, zoning. and s~b-division ordinances. Incentive$ should be 

instituted to_support efficient utilization of wastewater treatment capacity. The incentives 
slzould diJ•ect growth into urban areas, slow growth in rural areas, and, maximize 
connections to the public system within the urban service areas. 

Status: 
Accomplished and on·going 

Specific Actions Taken: 
The County has continued to implement its phased growth management plan as set forth 
in the adopted Comprehensive Plan to concentrate growth in the Urban Service-Area and 
maintain the rural character of areas outside of the urban service area. Significant 
Comprehe!nsive Plan updates have occurred in 1982, 1988, and 1994, re·adopting this 

· concept. Revised updates in the Zoning_and Subdivision Ordinances have also occurred. 
Most recently, comprehensive rural strategies were a~opted.by the Board of Supervisors 
that substantially increased the lot size and reduced the density by over one-third in the 
A-1 district The AR-6 and Rural Conservation Districts also help preserve the County's 
rural character thro.ugh incentives for open space and design standards. A major 
component of the site selecticn criteria for the proposed wastewater treatment plant .was 
adherence to the County's Ccmprehensive Plan which calls for a plant close to the urban 
service area so as to limit urban growth in the eastern portion of the County and keep 
Studley, Old Church, and Black Creek rural .. · 

The County adopted a Comprehensive Water Conservation Plan in 1993. As part of this 
plan, the County instituted a water conservation rate which increased the charge for users 
of more than 15,000 gallons per bi-monthly billing period to encourage effective 
utilization of the County's resources. The County has encouraged existing residents and 

. businesses to connect to public facilities when they become available by providing a 50 
percent reduction in the capacity fee when water or sewer initially becomes available 
adjacent to a property. 

Recommendlltion S: 
A County wide mandatory five year cycle of septic tank pumpout and the adoption of a 
user fee to cover the administrative costs should be considered. In addition, the Countjl 
should consider establishing a minimum separation distance of 24 "from the bottom of 
drainfield trenches to the seasonal water table. Based on current technology. any new 
septic systems that ClVI not meet the 24 "separation requirements should be of the 
W"uconsin Mound design. 

Status: 
Partially ac:complished. 

I I 
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Response to Citizen's Committee Report 

Specific Actions Taken: 
· The County's Chesapeake Bay Ordinances, adopted in 1992, require that septic tanks in 

the County be pwnped out every five years as recommended in the Citizens report. The 
Virginia Department of Health regulates the design and construction' of drainfields and 
generally requires 12" of separation between drainfield trenches and the seasonal water · 
table. This may be increased or decreased based on the percolation rate of the soil. The 
County has not adopted any ordinances requiring increased separations between 
drainfield trenches and the seasonal water table. 

Recommendation 6: 
The sewage treatment plant location that takes into consideration most of the-objectives 
oft/lis committee (cost, reuse. location, and. regional approaches) is one on the 
Chickahominy River. Discharge of Hanover County ej]luent in the Chiclazhominy is a 
form of water reuse. since it is eventually the water supply source for Newport News. 
Newport News is currently investigating increasing water withdrawals to meet short·term 
needs. They may be interested in cooperatively constructin.tr. operating and maintaining 
advance~ wastewater facilities for treatment of all of Han(; ~ . • :r wastewater, if the 
treated ej]luent is discharged into the Chickahominy increasing their water supply. 

Status: 
Investigated. Not feasible . 

...._.... Specific Actions Taken: . 
In its 1990 draft report and 1993 final report, Black and Veatch states that in order to 
have a discharge to the Chickahomihy River ••1n essence, Newport News would have to 
agree with reuse of Hanover County treated wastewater. The possibility was explored · 

~ and initially appeared possible. However, Newport News is currently pursuing a water 
supply plan that would eliminate any need to reuse treated wastewater as a supplement to 
its water supplies. Accordingly they are not currently interested and approval for a 
discharge into the Chickahominy River is very doubtful." The County has had additional 
contacts with Newport News since the report was issued and the City's position has not 
changed. 

l..-·· 

The Hazen and Sawyer report "Water Reclamation Facilities Alternatives Development 
Study" dated December 1995 also evaluated the feasibility of a Chickahominy discharge 
and concluded that "Of the alternatives considered for receiving discharge from a new 
wastewater treatment plant in Hanover County, the Pamunkey River is the most viable 
alternative for both an initial plant of S mgd capacity and for future growth. ••. The 
Chickahominy River has such stringent discharge limits imposed that it is not a likely 
alternative.'' · · 

Recommendation 7: 
Historically, water conservalion efforts have s!Jown that long-term real savings are 

. difficult to document. It is felt that public education must be a component of any 
program. Water reuse can be~ large water saving measure for industrial users. tJOOSSl 
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Response to Citizeu's Committee Report 

addition. implementation ofwaier rate sclzemes that encourage reuse and other forms of 
conservation are possible. The County should consider incentives to encourage rerise by 
businesse.'l. 

Status: 
Accomplished and on~going. 

Specific Actions Taken: 
In April1994 Hanover County's Building Code was amended to require the use of water 
conserving fixtures. The proposed Totopotomoy Wastewater treatment plant will be 
designed so that with minor modifications, the treated effiuent fi'om the facility could be 
used for irrigation purposes. 

Also, as was mentioned earlier, the County instituted a water conservation rate which 
increased the charge for users of more than 15,000 gallons per bi-monthly billing period 
and the Board of Supervisors adopted a Comprehensive Water Conse~ation Plan in 1993 
to encourage effective utilization of the County's resources. 

The County has made much progress in the last seven years in evaluating and 
implementing the recommendations of the Citizen's committee. The proposed 
Totopotorrtoy Wastewater Tr~atment Plant is an important element in the Co.unty's 
overall plan to protect the character of Hanover while meeting the existing and future 
needs of its citizens. The County hopes to.continue answering questions that its Citizens 
have about this important project in future columns in The Mechanicsville Local. All 
citizens are invited to contact the County if they have any questions or require additional 
information about the proposed wastewater treatment plant. 

000~92 
.·· 
I J s 7/11/97 
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BOARD OF SUPeRVISORS 

JOHNF.8EMY 
COUNT'I AOMINISTRA TQA 

,- W1UJAM T. IOWHG. CH"'UWNf 
CMICJ<AHOUIHY DISTRICT .... 

.... _ 

A. J. KLOTZ. JA.. VtCE C~AMAH 
M&HAY DISTRICT 

WlWAM C. FRAZIER 
SOUTH AHMA CISTRJCl' 

AICHAAO S. GIWS. JA. 
J.SH...AND DISTRICT 

AUBREY M. STAHLEY. JR. 
BEAVERDAM DISTRICT 

El.TON J. WADI!. SR. 
CCLO HARBOR ClSTRJC:T 

J. T. •JAQ<- WARO 
MI!CHANlCSWJ.a DISTRICT 

Mr. Pattic!c !. Brady, Dire~ar 
Departmer1t afPublic Utilities 
P.O. Box :t7032 
Richmond, VA 23273 

Dear Pat: 

HANOVER COUNTY 
P.O. BOX470 

HAMOVER. VIRGINIA DJIIJ4C70 

January 16, 1996 

RICHARD A. JCHNSQN ('Q:I 

DePUTY COUNT"t AOM!NlSTAA TOrt 

ST'EIU.tNG E. AlVES. m 
CO\INlY A lTOAHEY 

Thank you for advising us of the proposed update on your water and wastewater facilities plan. 
We appreciate the opportunity to be included in the planning phase of this imponant project. 
During out· recent contract negotiations we were advised that no additional water or wastewater 
capacity was available to Hanover County, and that discussions of additional water capacity .could 
not be held until your· new water treatment plant was constructed. We have been utilizing· the . 
infonn~ian provided in Mr. Hazelett's letter of April2, 1993, and thus have not been planning 
for increased utilization of your infrastructure. However, we are most interested in exploring all 
possibilities for providing water and wastewater services to our citizens in the most efficient and 
effective JTJanner possible. Vl e would appreciate your thoughts regarding any changes which have 
occurred u1 your ability to offer us_ these additional services. 

- 0 

We apologize for the delay in responding to this request, however, as m:ntioned above our 
planning has been focused on ather alternatives. Also, as we have discussed, we have been very 
involved with our Richmo~d waterline project and the related financing as well as our water 
reclamation facility alternatives study. We appreciate your patience. 

Attached you will lind our updated water and wastewater demand projection!. The water 
demands are based on our current plan ·to utilize our Richmond contract for water needs. We 
currently anticipate constructing a wastewater treatment plant to accommodate wastewater flows 
in excw of amount! contracted with you. Additionally, with the inteJ:CSt expressed during our 
last comprehensive plan update in the Wyndham/Hylas area we would be interested in learning 
whether in filet this area cauld be served via your system. During previous stUdies, we estimated 
the acreage in the Hylas/Biack Haw Branch watersheds to be 4,000 acres and the peale water 
demand to be 3.1 mgd. This uea is currendy not in our proposed service area and accordingly we 
have no specific plans to serve this area. ... 

I I oooss~ 
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Page Twa 

The attacfunent is our total projected water demancb through the year 2040. As you are aware, 
our contract with the City ofRicfunond is for a maximum of20 mgd. We project that we.wiU 
exceed that amount around 2020, and would welcome the opportunity to discuss whelher Henrico 
County might be able to provide additional water in that time period. 

We believe that there may be certain benefits to future water connections in the Creighton Road 
and/or Route 360 area. Additionally, upgrading of' the Aoute 1 connection may be beneficial. 
All of the connections would have to be considered in accordance with our existing conttact with 
the City ofRichmond as well as your agreement with the City. ~ you know, w~-are planning tn 
rely on our Route 301 waterline as a major transmission line for Richmond water. Any of these 
other coMections may be considered as possible. improvements, to the delivery system and as 
ways to cooperatively work with you and the City to meet the regionS needs. We would 
appreciate your thoughts as well as the thoughts of your consultants regarding the benefits of 
further study of the coMections to supplement the Route 301line. or to delay construction of 
later phases oC the Richmond waterline upgrades. 

Hanover County is currently working with Hazen and Sawyer and Tunmons to develop a 
definitive recommendation for wastewater treatment. It is my understanding that representatives 
of this consulting group have talked With you regarding possible additional trea~ent capacity 
from Henrico. BaseCI on our numerous discussions with you and Mr Hazelett we have been 
laboring under the assumption that additional treatment capacity beyond the S.4 mgd contracted 
amount is not available. However, if there is any possibility of allocating additional capacity to _ 
Hanover, we·would be most interested in estimates of the costs and capacity limits. This is an 
alternative that we are interested in exploring and would appreciate input so that we may proceed 
with our wastewater planning. ·, 

The wastewater projections arc calculated in confonnance with our current conttact and are based 
on a rolling 90 day average. Please_ do not hesitate to contact me to discuss our projected needs 
further should you have any questions. · 

We sincerely appreciate this opponunity to participate in water and wastewater planning for the 
mutual benefit of the t\\·o jurisdictions. TlU is one of many examples of regional cooperation that 
ultimately makes the area a better place to live. We also appreciate your cooperation regarding 
our Richmond water line and your involvement in your boards resolution supponing our efforts. 
Again. thank you very much for your cooperation. 

I J OOOS95 
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Page Three 

We sinc:erely appreciate your continued· assistance: and your patience in awaiting I his information. 
We would appreciate the opportunity to meet with you and your consultants to discu~:; these 
matters fUrther •. 

Sincerely. 

DEPARTMENT OF PUBLIC UTILITIES 

,.<{~ 
Steven ll. Lobr · 
Assistant County Administrator 

lbjc · 

·. 

· . 
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A:HENPRO.WI<4 

WATER AHO WASTEWATER DEMAND PROJEcnONS 

HAHOV!R CCUN'N DEPARTMENT OF PUBUC ununes 

Water Qrmaads tw "dvmY Pszint (In gaJiana) 
Aouee 1 

Year 

1996 
1997 
1998 
1999 
lOCO 
2001 
2002 
2003 
leo.& 
200S 
2010 
201:5 
2020 
2~ 
2030 
203S 
2040 

Mu.Day 

2SO.OOO 
2SO,OQO 
250.CCO 
lSl.OCO 
250,000 
lSl.CCO 
250,000 
250.000 
m.ooo 
2SO.CCO 
2SO,COO 
2SO,COO 
2:50.000 
2so.oco 
2SO.OCO 
m.ooo 
m.oco· 

Mu.Hour 

120,Ct0 
120.000 
120,000 
120.000 
120,CICO 
120,CCO 
120.CICO 
120.CCO 
120.CCO 
120,000 
120.000 
120,000 
120.000 
120.000 
120.000 
120.000 
120.CCO 

Raute33 
Max. Day M&Haut 

7SO,COO 7B.COO 
7SO.coo 78.CCO 
7SO.COO 78.000 
750,000 78.000 
7SO.coa 78.000 
7$0.000 78,CCIO 
7SO.COO 78,000 
7SO.CCO 78.000 
7SO.COO 71,000 
7SO,COO 78.000 
7!50,000 78,CCO 
750.000 78,000 
7SO..OOO 78,000 
750.000 78.COO 
750.000 78,coa 
7SO.CXXJ 78.COO 
75).0C0 78.000 

· rta~laaiec Dl:maad bx CgDc=ls:la em~ aa aaaaa~u 

01~ 

Year Avg. 3 Hfohest Man&ha Peak Hcur(l.5 lima aYeraQe)o 
1995 2.5e 15.1!15 
1996 3.11 7.77 
1997 3.47 8.87 
1998 3.78 9 . .CO. 
1999 4.12 10.30 
2CCO 4.4 11.20 
2001 4.84 12.11 
2002 S.28 13.19 
2003 S.71 14.21 
2004 15.22 1~ 
200S Ln 1tS.I1 
2C06 7~ 18.25 
2C07 7.88 19.70 
2C08 8.17 20.42 
2009 8.48 21.14 
2010 8.75 21.87 
2011 9.04 22S 
2012 9.~ 23.49 
2013 a. a 24.22 
2014 10.05 2~12 
2015 10.41 28.02 
2018 10.17 2U3 
2017 11.1:S 27.83 

.2018 n . .a 21.74 
2019 11 •• 29.&& 
2020 1%.21 ~72 
2021 12..85 31.83 
20'22 13.01 32.71 
2023 1~ 3:l.BO 
2024 141.02 JS.06 
2D2S 141.4 38.141 
2028 141M 37.41 
2027 1~47 31.87 
2028 15.17 l9.94 
~ 11.4 41.20 
l030 17.08 42.85 
2031 17.48 .3.71 
2032 17.92 44.11 
2m3 18.37 •s.93 
lCJ34I 18.83 .7.08 
l03S 19.30 48.2! 
2038 19.78 .··. 49.48 
2037 20.28 

II 
50.70 

2038 20.79 51.98 
2039 21.30 ~.28 
2040 21.&1 ~.s 
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COMMONWEA~TM·-oF VIRGINIA 

COUNTY OF HENRIC·O 

O&PARfa.ENf OF PUBLIC ununes December 21, 1995 
PAfRrCX J BAAOY 

DIREC1CA 
reoct u2..as•t 

Mr. Steven R. Lobr, Director 
Department of Public Utilities 
County of Hanover 
P.O. Box 470 
Hanover, Virginia l3069-o470 

Dear·Mr. l.ohr: 

;-!":-"' ? ? ···· .. 
~ -'· ... ,._ .-.. · . 

. . 

Reference 1ny letter of September 22, 1995,. copy attaChed, which requested tbat you provid~ water and 
sewer flow projectioas by December 1, 1995. 

Our Facilities Plan Study is underway" and we reques~ again that you proyide the r~fcrettc.:d iaifnrwalion. 

Please call me or Mr. Keith Snavely, at 672-4601, if you or your staff.have any questions. 

Sincerely, 
. 

. ~~ 
Pattick J. Brady / 

Attachment 

II 
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Mr. Steven R. Lahr, Director 
Department of Public Utilities 
County of Hanover 
P.O. Box 470 
Hanover. Virginia 23069-0470 

Dear Mr. t.ohr: 

s~pcembc=r 22. 1995 

This is to advise that we are i:tidatiog an update to our Water and Wastewater Facilities Plans to provide 
for both a short and lang term plan. This Facilities Plan will provide a detailed plan for water and sewer 
improvementS through approximately Year 2010 and conceptual plan through tb~ Year 2040. 

In order to produce an accurate plan, it is essential to obtain updated projecdons from ~anover County 
so that the impact of your demands for wmer and sewer caa be determined. Although lang term 
projections will not be easy to obtain, they are critical to enable us to adequately and ec:oaornicaJiy plan 
and schedule improvements. Once water and sewer system requiremcmts necessary to supply your 
requested demands are determined, we an discuss the specific service requirementS in accordance with 
our current Water and ytastewater Agreements. Failure to address your projected demands in this study 
coufd result in higher costs or an inability to provide capacity in fuaue years. 

Ple3Se provide projections for each service coaneaion to the Henrico system on a yeuly basis until the 
Ye~ 2005. Thereafter, provide each projection on aS year basis until the Year 2040. The following 
infonnatiua is required for each lacacioa and time period: 

1. ·For water, tbe. maximum day demand for a 24 hour period. 
2. For water, th~ maximum hour demand. 
3. Fur sewer, tbe avera~e daily tlow for the three highest consecutive moaths. 
4. For sewer, the peak flaw rate which is by State regulation the hi:fw: of 2..5 times the average 

daily tlow or the observed peaking faL.-mr. 

In order to promptly proc:eed with our study, we request that you provide the above information by 
December 1, 1995. 

Please t::lll me or t-tlr. Keith Snavely, 'ar 6724601, if you or your staff have any questions. 

Sincerely, 

Patrick J. Brady 

be: R=cfing File 
KES/c:ca 
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Mr. Patrick J. Brady, Director 
Department ofPublic Utilities 
P.O. Box 7.7032 
Richmond, VA 23273 

Dear Pat: 

~I 

December 19, 199S 

· .. 

Thank you for advising us of the proposed update on your water and wastewater facilities plan. 
\Ve appreciate the opponunity to be included·in the planning phase ofth.i$ imponnnt projec-r. 
During our recent contract negotiations we were advised that no additional water or wastew.ater 
capacity was available to Har,over County. and that discussions of additional water capacity could 
not be held until your new water treatment plant was constructed. We would appreciate your 
thoughts regarding any changes which have occurred in your ability to offer us additional service. 

Attached you will find our updated water and wastewater demand projections in the format you 
requested. You will note that the water demand projections exceed the currently contracted 
capacity, h~wever as you are performing a long tenn facility needs study, we felt it appropriate to 
addre5s future potential increases at both the R.t. 1 and Itt. 33 withdrawal points. Additionally, ~ 
with the growth the County is experiencing in the Wyndham/Hylas area we would be interested in 
discussing the possibility a r studying the feasibility of serving this area via your system. For the 
purposes of your study we estimate the withdrawal needs of this area at 1 million gallons per day 
in addition to the current withdrawals at Route 33 and Route 1. The final attachment is our total 
projected water demands through the year 2040. As you are aware. our contract V~rith the City of P\ 

Richmond is for a maximum of20 mgd. We project that we will exceed that amount around 
2020, and would welcome the opportunity to discuss whether Henrico County might be able to 
provide additional water in that time period. 

The wasu:water projections are in conformance with our current contract and are based on a 
rolling 90 day average. Please do not hesitate to contact me to discuss our projected needs 
1\anher should you have any questions. 

II 
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Sincerely, 
Depnrtntent of Pu~Uc Utiliti~ 

Steven R. Lohr 
Assistant County Administrator 

· . 

... .. 

I~ 

001001 
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A:HF.NPRO.WIW 

WATER AHD WASTEWATER DI!MAND PROJEcnoNS 

HANaveR CCUNTV DEPARTMENT OF PUSUC ununes 

Water Dc:mpnsf1 Dy Ot:Qum PPint (In tdana) . 
ROU!a 1 Raute 33 

Year 

1998 
1997 
1908 
1999 
2CCO 
2C01 
2002 
.2003 
20CM 
2005 
2010 
2015 
2020 
2025 
2030 
2035 
20CO 

!
Max. Day Mu. Haut Mu. Cay ~ Hour 

250.000 120,000 750.000 78.000 
1 2so.ooo 120.000 1so.ooo 78.ooo 
I 2!0,000 120,000 750,000 78,000 
I 2SO.OOO 120,000 750,000 78.aao 

250.000 120,000 750.000 7I.OCO 
2:50.000 120,000 750,000 78.000 
250.000 120,000 7SO.DCO 78,000 
252.DCO 120.000 750,000 78,0C0 
250.000 120,000 750.000 7B.OCO 
25l.OOO 120,000 750,000 78.000 
250.000 120,000 750.000 78.000 
25),000 120,000 750.0CO 78,000 
252,000 120,000 ?Sl,COO 78,000 
lSO,OOO 120,000 750,000 78,0C0 
252,000 120,000 750.CCO 71,CCO 
2S),OCO 120,000 750,CCO 78,0CO 
2!0.000 120.000 750,000 78.000 

WallewJIC" Ocmansf trc conc:s;r!qn paint an Gal!mjJ) 

01~ 

Yat Avt. 3 HIGIMsl ManU\8 Peak Hour(2.5 Umu a"r.age) 
1995 2.U G.65 
1996 111 7.77 
1997 3.47 1.87· 
1998· 3.71 9.40 
1999 4.12 10.30 
2000 •••• 11.20 
2C01 •• 84 12.11 
2002 5.28 13.19 
2003 5.71 1~.28 

2004 8.22 15..S4 
200S a.n 18.11 
2CC6 7.30 18..2S 
2007 1.88 19.70 
2C08 1.17 m.42 
2009 e . .a 21.1• 
2010 1.75 21.17 
2011 9.04 22.59 
2012 1.40 2:3.49 
2013 1 •• 2~.22 

201. 10.05 25.12 
2015 10.41 28.02 
2018 • 10.77 28.93 

. 2017 11.13 27.13 
2018 11.48 28.74 
2019 11.88 29.~ 

2020 12.29 30.72 
2021 12.1!S 31.13 
2022 13.01 32.71 
2023 13..5% 33.80 
2024 14.02 3S.OI 
2025 14.4 34.14 
2028 14.91 37.41 
2027 15.47 38.17 
2028 15.97 3S_.,. 

2029 18.4 41.20 
2030 17.oe 42.85 
2031 17.41 43.71 
2032 17.92 ~.81 

2033 11.37 48.93 
20341 18.13 47.08 
~ 19.» ·~ 2038 11.71 II 

.9.41 
2037 20.28 50.70 
2038 20.79 St.se 
20l9 21.~ 53.2& 
20410 21.84 ~flea-

($'\ 
·- I 

(grawth rt.) 
16.85% 
11.13% 
8.33% 
9.62% 
8.77% 
1.06'.4 
1.98% 
8.22% 
1.85% 
8.14% 
1.50% 
7.9~ 
3.17% 
3.54% 
3.42" 
3.31% 
4.00% 
3.0ft 
3.73% 
3.80% 
3.47% A' 

3.38% 
3..25"' 
3.14'% 
3.A% 
l.!M,. 
3.43% 
3.31% 
3.74~ 
10K 
~ 
3.38,. 
3.2" 
11r5 
3~1"' 
UO% 
uas 
uas 
2.Sl% 
~ 
~ 
~ 
2.SO•.l 
2.50% 
2.50% 
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BOARD Of SUPERVISORS -

.J. T. •JACK'" WAAO. ~.Hoi 
M&CHANCSVU.£ OISTRICT 

AUJA&Y M. ST~I!Y • .IA.. w:£~ 
8EA"'RRAM CJSTRICT 

..IACKS&MY 
CC\Mrt AOAIINISTAAfOR 

~lit. JOHNSON 
GSPUTY CCUN'I"'t ACA.UNISTAATOA 

TIMOTH"t Et eP.NST 
ASMt..ANO OJSTA!Cf ·~E. RIVeS. II 

~ TOMQUS 
CQUNTY An'OAN!Y 

CHiCKAHOMINY DISTRICT 

JOHN E. GORDON. .m. 
SOUTH Nt4NA. CISTAK:T HANOVER COUNTY 

R. J. KLOTZ. .lA. P. 0. BOX 470 
HSNAY DISTRICT 

!'WI !LTON J. WACE. SA. r, 
February 14, 1997 

~ 

\ -
'--" 

~ 

~ 

~ 

' .. -· 

~ , . 

CCC..0 HAASQA ClSl'RCT 

Mr. Patrick I. Brady, Director 
Department of Public Utilities 
County of Henrico 
P.O. Box 27032 
Richmond, Varginia 23273 

Dear Pat: 

TI1ank you for the opportunity to discuss our long-term water and wastewater needs. As 
· we stated, we believe our Jong-tenn water needs are being met with our Richmond r.cml raC".t ::lnd 
our wastewater needs will be resolved witb your contract and our Totopotomoy Wastewater 
Treatment Plant However, we would be interest~ in identifYing alternatives which might be 
available to meet longer-term or unexpected need.s. The following are our suggested alternatives 
of the volumes, the time-frames and point of delivery that we would like considered in your 
modeling process: 

Water Projections YEAR 
(In Moo•s) 

·-
Peliverv Point 2003 2010 2020 2030 2040 

Creighton Road option J s.o 10.0 10.0 10.0 10.0 

Creighton Road option 2 s.o 10.0 10.0 

R.t 360 s.o 10.0 10.0 · to:o 10.0 

Rtl s.o 10.0 10.0 

RL 33 s.o 10.0 JO.O 

Hylas/Biack Haw Area 2.0 2.0 2.0 2.0 2.0 

I I OOlOO~ 
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( Mr. Patrick J. Brady, Director 
Page Two 
Februacy 14, 1997 

Wastewater 

Option 1: · 
Cost benefits to Hanover of .Hanover treating all wastewater generated in Hanovea· (i.e. 
return 5.4 mgd capacity to Henrico). 

Option 2: 
Cost of Henrico treating Hanover wastewater (no immediate plan to permit and build 
Totopotomoy Wast~water Treatment plant).· (See attached projections). 

Option 3: 
Cost ofi·Ienrico treating an additional 1.8 mgd (lotal7 .2 mgd) at Henrico WWTP. 

Option 4: 
CosL of Henrico treating an additional 1.8 111gd on a sbort .. term basis so that I Ianover 
could delay construction or lhe Tolopotomoy Waslcwaler Treatment Planl Under this 
option, Ilanovcr would be obligated to have a permit-for construction of the plant. 

Additionally, we would appreciate your evaluation of the l·lylas/BJack Haw· Dranch 
watersheds for wastewater service as discussed in our January 16, 1996 letter. 

We appreciate your willingness lo work with us in· our water and wastewater planning. 
Please feel free to contact me if you need any additional information or if I can be of assistance. 
We look fo•ward lo our next meeting in early Marclt. · 

Very truly yours, 

DEPARTMENT OF PUBLIC UTILITIES 

~ 
Sleven R. Lohr 
Assistant County Administrator 

Jbjc 
cc: John F. Berry. County Adnlinistrator 

•• __... f!i3'l 

-1102-



11!1!\ 

~ 

PI -
~ 

'· 

me:henrlcaprafecUon•.xl• 

WASTEWATER CEMAHD PROJECTJOHS 

HANOVER COUNTY DEPARTMENT OF P\SBUC ununES 

WastCWIIcr Qcmnsf On rnfJ!Jqn aUgna P't d;rtl 

Year Av;. 3 Highest Plcnthe (arGWth rl.) 

1995 2.U 11.85% 

1996 3.11 11.1341 
1Qg7 3.47 ·~ 1gg& 3.71 8.12,. 

1VGG ~.12 1.77" 

2000 .c • .a a.on. 
2001 ~-&C 

, .. ,. 
2002 5.21 1.22,. 

2003 5.71 ... ,. 
2004 1.22 ...... ,. 
2005 a.n 1.10,. 

200S 7.3J 1~ 

2007 7.88 3.87% 

2(X)8 1.17 3.54% 

2000 ..... 3.G-I 

2010 1.75 3.31" 
2011 I.G4 4.CD5 

2012 I . .CO 
,_ .. ,. 

2013 e. a . 2.13" 

2014 10.05 :I.IOS 
2015 10.41 3 • .0" 
2011 10.77 3.3n 
2017 11.13 3.2S" 
2018 ·u • .ca 3.14% 

2011 11.1S 3 •• ,. 

2020 12.21 2.14% 

2021 12.85 3.G,. 

2022 13.o8 3.31% 

2023 13.52 3.74" 
202.C 14.02 . 3.GSI% 

2025 t.C • .CI 3.!0'5 
2021 t.c.8i 3.38" 
2027 15 • .&7 . 3.27' 
2028 15.17 3.1~ 

202V 11.48 3.!11" n 

2030 17.08 uo" 
2031 17 • .CI ~ 

2032 17.12 ~ 

2033 18.37 2.50% 

2CJ3.C 18.13 ~ 

2035 '11.30 2.50% 
2038 18.71 2.50-A 
2037 20.21 ~ 

2038 20.71 2.!05 
2031 21.30 2.50-A 
2040 21.14 

Jl 
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P•ak Hour(2.!' ClrnH ttW'r11CJf1) 
1.8!5 
7.77 
8.87 
1.410 

10.30 
11.20 
12.11 
13.18 
14.21 
15.5-f 
11.11 
18.25 
18.70 
20.4f2 
21.1.C 
2'1.87 
.22.50 
23.~8 

24.22 
21.12 
21.02 
21.13 
27.13 
21.74 
29.64 
:.o.n 
31.83 
32.71 
33.80 
35.08 
38.14 
37.41 
38.81 
39.14 
41.20 
a.es 
43.71 
44.11 
45.83 
.t7.08 
48.25 
41.41 
!10.70 
51.18 
53.2e 
54.50 

001005 
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HANOVER COUNTY 
f'.o.aa••r~ 

HAICVIR. YIAGtNM~Oo041"G 

July II. 1997 

Mr~ ''irgil R.. HazehJct P.!., Cauaty Manager 
County otHcnrica 
P .0. Box 27031 
Richmaad. Virgiuia l3l7l 

Dear Virgil: 
, 

· ·As we lulve diacua•Gd. Hanover Couaty is GUmndr bmdved in the permining 
p~css for our proposed Totcipotomoy Wacc:waccr TR&cment PlanL Hanover has 
previously· utlU=d up to '3.7 million salloas pet day (mgd) or HeiUica ~water 
treatnlcnt capacity md bas recently h.D.d thb capacjty increased to 5.4 mgd. 

On maar occasions iD Cha past we have discussed with you and other Henrico 
olft.:lala rho potcmial for addidoaal capacity at rhe Henrico pbmt. 1bus far. Henrico has 
been unable ra c:om=it ro meeti111 HIIIIDYCr'a futuR needs •. CommWlicatlans ill 1995. 
1996 rt.ncl 19971Ja'Y'O continued: to coafirm tho- lAck of aYallablc capacity in the ll~nrico 
plant for Hanover. Baed on all of th=c discussioas and thci variour consultaats who 
have also dlseustccl the isme wilhyaa, we lmYe proceedc:cl with our plans to con.struct tho 
Totgpotomor plaat. 

~ ~ coatinue our cfforta to mc:c:l our waatc:watc:r capacity needs. we tc:quC$t an 
additional r=ponae to the: faUoWiDI quc:sdoas: 

1. Is Henrico willing to m.alco 11 coiDJ'Ditment to Hanover to provid= permanent 
wutowater U'UIIIlc:Dt capacity in ·~nlanca with me following scheduJe? 

2002 
2012 
2027 
2947 

Addjtfonal Capasity(mgc!) 

.· 

s.o 
5.Q 

10.0 
1o.o· 
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2. fa Henrico wiUiaa to commit to provide any additional capacity that Hanovc:r may 

need (bG)'ond me scbcdulc outlined above) eo serve: new indusu;c:s and/or to mr:Gt 
unfon:aean growtlt needs during the next 20 y=r time horizon? · 

J. It additional eapacity is ovaimblc:. under wbclt financial tams would sudt 
·capadty be provided? 

We appreciate tbc c:oatinuc:d c:aoperatian o( Henrico in workin1 with us as we 
3olve che lons-r=m -atcwat.cr ne1:ds· or OW' County. Pracndy. we haYa. Conditional 
Usc Permit pendlDs bc:Corc tbe llano~ Pluming Corrunission. A fonnpJ response js 

nccdccl hm H=rico prior to the August 12 Co~sion meeting in order ta address 
citi:z:z:n IUIB=tiOIII that W1: CoRSO our pJmt ill favor or uains yours. Thank J'OU for your 
aaaiatanee. 

Sin.cately. 

. John F. Ben-y 
County AclmWstr~tor 

.•. 
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V'argil R. Hazelett. P. E. 
County Manas" 

Mr. John F. Beny 
Couucy A.dmia.istrator 
County of Hanover 
Hanover Coun House 
Hanover, VA 23069 

Dear Jac:k: 

COMMONWEALTH OF= VIRGINIA 

CouNTY oF HENRICO 

July 22, 1997 

I have retviewed your letter of Iuly 18, 1997 I couccmmg Hanover CoUDty's projccteq wastewater 
ceaanctLt requirements. 1\$ your letter noted, the capacity alloc:aled to Hanover in the Henrico 
Regional Wasrewatcr Trearmeot FacUlty incrasccl from 3.7 ro 5.4 millloa aalloas per day (mgd) 
onJuly 1. 1997 as a result of the wastcwarcr treatment facwty expamion from 30 10 4S mgd. 
No additiooal tteatmeat capacity in the 4S mgd facility is available for allocation to Hanover. 

A3 you know. an update to the Henrico water and wastewater master· plan is Dow behig 
completed. The projected Henrico wastewater treatment needs wW require expansion of the 
Hemic:o Regional Wastewater Treatment Facility beyond the 60 mgd originally cootemplaled at 
the Deep Bonom site. Prior to recommending allocation of additioaal treatmc:ut capacity to 
Hanovc:r. I must be confident that Henrico· s o~ future needs can be rnet. · 

An cugiaeering ~tudy or the facility will be DCeded to dcYclop a plan Cor addition of treatment 
capacity beyoad 60 mgd. Since the Henrico disc:barge is mass limited, I am concemccl tbat the 
discharge allccatiou may not be adequate to ~=t Henrico's loog-tenn needs. qb'liously, the 
additional allocation of C4pacity to Hanover would reduce the discbargc capacity available for 
Henrico,. and thus increase my cooc:cms about meeting our own needs. 

In addition to treatment capacity, now from Hanover in excess oC S.4 mgd was Dot included 
in the: design of the regiooal wastewater transport system. Additional pumping. piping and 
storage capacity would likely be needed to serve Hanover. 

. I cannot. say that Henrico will not consider Hanover's request in the next treatmeut facility 
expansicJn design study. However, I have serious resc:rvadoas about allocatiag substultial 
capacity to Hanover when there l! uaccrtainty concemiDg ·the future discharge limits at the 
Hemico Regioual Wastewater Treatment Facility. Funbennore, I cannot commit to providing 
the pemlaDCDt wastewater treatment capacity you requested, aor em I reserve capacity Cor your 
unfor=een aeeds. SiDce tte Henrico c:xpansion study has not been co~ducr.ed, it is premature 
to discu:;s rmancial teimS. 

0010Qf\ 
I . 

(804) 672~208 PARHAMJ& HUNGAA'f SPRING ROADS I P.O BOX 27032 I RICHMOND. \IIRGJHJA 2321:1 
FAX (lOot) 672-416% 
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Mr. John F. Berry 
Page 2 
July 22, 1997 

Based oa current information. I would not be ill a position to recommend allocating OW' limited 
trearmeat capacity to Hanover. Therefore. I believe it would be prudent for Hanover to cocsider 
other alternatives to meet Hanover's loag-term needs. 

If you have my questioas, please contact me. 

cc: 

Sincerely, 

#t'f~ 
VirgillL Hazelett, P .E. 
County Maaager · 

Deputy County Maoager for Community Operations , 
Director of Public Utilit.ies 
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Totopotomoy WWTP Project History- Related Studies 

Hanover County, Virginia Master Plan for County Sewerage Facilities 
R. Stuart Royer and Associates 
January 1968 

Report- Supplement No. 1 Hanover County, Virginia Master Plan for County 
Sewerage Facilities 
R. Stuart Royer and Associates 
February 1970 

Richmond Regional Sewerage Plan Area Wide Plan for Long Range Development 
McGaughy, Marshall and },fcMillanfor Richmond Regional Planning Commission 
1970 

Hanover County, Virginia Phase I Sewerage Improvements 
R. Stuart Royer and Associates 

Apri/1973 

The Hanover County Facilities Plan, Phase ll, The Plan, Final Report 
Bremn~r, Youngblood and Sharp 
November 24, 1975 

Expanded Scope and Investigation of Additional Alternatives for Facilities 
Planning, Hanover County, Virginia, Prelimmary Draft 

Bremner, Youngblood and Sharp 

.August 1978 

Draft Environmental Impact Statement, Wastewater Treatment Facilities Planning 
for Hanover County Virgiuja, Phase n Area 

Engin'eering Science for the United States Environmental Protection Agency 
October 1978 

Draft Environmental Impact Statement- Summary, Wastewater Treatment 
Facilities P~nning for Hanover County Virginia, Phase II Area 

United Slates Environemental Protection Agency 

January 1979 

II 
0010:' ~ 
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1rotopotomoy WWTP Project History - Related Studies 

Draft Addendum Water Polbitioo Control Facilities Plan Phase 1 Extended 

Patton Harris Rust tmd Guy 

April 1981 

Fiu~l Repart Financ:ing Alternatives for the Hanover County Phase I Extended 
Wastewater System Project 
Peat, Marwick, Mitchell and Co. 

June 1981 

Final Envh-onmental·Impact Statement- Wastewater Treatment Fac:ilities for the· 
Town of A:1hland and Hanover County,.Virginia. 

· Enginee~ing Science for U.S. EPA 
August 198.( 

Hanover County, Virginia Current Situation and Future Situation Study Tasks 
Wastewater Treatment Alternative Study (Draft) · 

Resource International for Black and Jl'eatch 
April 7, 1989 

Hanover County, Virginia Wastewater Treatment Alternatives Study, Presenta-tion 
to Citizens Advisory ~roup· 

Black and ~"eatch 

July 10, 1989 

Growth and Wastewater Requirements for Hanover County 
Citizens Advisory Commiltee Subcommittee 
January 8, 1990 

Hanover C11unty, Virginia Wastewater Alternatives Study Interim Report 
Black and Veatch 
July 1990 

This study looked at previous studies that had been prepared for the County, 
existing conditions in the County, and the future needs of the County. ·It provided 
a comprehensive overview of the County's wastewater needs and made 
recommendations to meet those needs. This study re-established the need for 
treatment other than that which could be provided by Henrico County. 
ReccJinmended pursuing additional capacity, fi"om 3.7 to 5.4 mgd, with Henrico to 

1
1 001~~-~ 
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Totopotomoy WWTP Project History- Related Studies 

meet immediate needs. Recommended discussions with Newport News to 
determine if they would participate in construction and operation of 
Chickahominy WWTP, ifNewport News did not want to p~cipate, 
recommended the \\ rwTP be located in the Totopotomoy region at either 643 or 
615. 

Recommendations on Waste Water Alternatives for Hanover County (Draft Final 
Report) 

Citizens Advisory Committee 

August 1990 

Made seven recommendations for the County to meet its wastewater treatment 
·needs. 

Hanover County, Virginia Wastewater Alternatives Study Executive Summary 
Black and Yeatch 
Draft February 1991, Final July 1993 

· Discussed the fact that Chickahominy discharge was not feasible because 
Newport News was not interested~ participating. Recommended obtaining 
additional capacity from Henrico County (from 3.7 to 5.4 mgd), and constructing 
a WWTP in the Totopotomoy watershed near either Route 615 or Route 643. 

Wastewater Flow Projection Update 

Whitman, Requardt and Associates 

January 7, 1994 

Reexamined Wastewater flow projections to determine if projections in Black and 
Veatch report were still valid. Detennined that in general they were and 
recommended that the County begin work on siting an new wastewater. treatment 
plant no later than July 1995. 

Water Reclamation Facilities Alternatives Development Study 
Hazen and Sawyer 

December 1995 

Evaluated wastewater treatment alternatives and treated effluent disposal 
alternatives. Recommends discharge to Pamunkey River. 

-1111-
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·rotopotomoy WWTP Project History - Related Studies 

$18,000,000 County of Hanover, Virginia Water and Se!Ver System Revenue Bonds 

Craigie Jm:orporated and Davenport and Co. of ruginia 
January 1, 1996 

Ofiicial statement for bond offering. Financial analysis includes construction of 
. wastewater treatment plant in 2001. 

Site Selection Study for Proposed Wastewater Treatment Plant 

Timmons_ in association with Hazen am:f Sawyer 

March 3, 1.997 

Evaluated-potential_plant sites and discharge locations. Recommends Tate 
. . property for WWfP. 

Level I Environmental Site Assessment for the Tate Property 

Timmons for Hanover County 
March 20, 1997 

Environmental assessment of Tate property that was completed prior to site 
purchase. Purpose is to identify environmental featw'es that might affect the use 
of the property. 

Environmental Review of Conditional Use Permit Application • Totopotomoy 
Wastewater Treatment Plant Hanover County, Virginia 

Rust Environment and Infrastructure for Hanover County 

Mayl997 
Reviews environmental impacts of WVITP. 

-1112-
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COMMONWEALTH of VIRGINIA 
RANDOLPH L.. GORDON. M.C .. M.P.H. REPLY TO 

COMMISSIONER 
Department of Health 

Office of Water Programs 
EAST CENTRAL. FIELD OFFICE 
ClOVERLEAFO~CEPARK 
3XJ TURNER ROAD 
A10iMONC, VIRGJNIA 23225 
PHONE: 674-2880; FAX 674-2815 

SUBJECT: 
Sewerage: 

June 3,1998 

Mr. J. R. Bell, Jr., Regulatory Services Supervisor 
Department of Environmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, Virginia 23060-6295 

Dear Mr. Bell: 

HANOVER COUNTY 
Totopotcmoy STVV 
VPDES Draft permit 

This office has reviewed the draft VPDES Permit No. VA0089915 for Totopotomoy Sewage 
Treatment Works (STW) in Hanover County. The permit establishes the same maximum 
effluent limits for the initial design flow of 5 MGD and the ultimate design flow of 1 0 MGD : 
10 mg/1 CBODs. 1 0 mg/1 total suspended solids, 3.0 mg/1 TKN (total kjeldahl nitrogen), and 
2.0 mg/1 total phosphorus. The pH is to be maintained between 6 - 9 and the dissolved 
oxygen above 5 mg/1. The monthly geometric mean for the fecal coliform limit in the treated 
effluent shall not exceed 200 N/1 00 mi. 

The permit •pollutant concentration• limitations for any biosolids generated at the facilities 
during the first permit expiration period will include maximum and monthly average limits for: 
total arsenic, cadmium, copper, lead, mercury. molybdenum, nickel, selenium and zinc. 

~ We understand that a sludge management plan (SMP) is being approved with the condition 
that a complete SMP is submitted and approved prior to implementation of the specific 
sludge use or disposal practices. 



Mr. J. R. BeU, Jr. 
June 3,1998 
Page2 

The DMsion of Shellfish Sanitation does not anticipate that this discharge will have an 
adverse affect on the Virginia Shellfish areas. 

There are no raw water intakes or known recreational water uses within five miles 
downstrean1 of the existing discharge point. We have no objection to this treatment works 
being designated Reliability Class I. We also concur with the Class I licensed operator 
requirements at this facility. Therefore, we have no objections to the issuance of the 
VPDES permit far this STW. 

If we can be of further assistance, please contact Susan E. Douglas at (804) 67 4-2890. 

Sincerely, 

t:4.e.~ 
y~w. S. Shaw, P.E. 

Engineering Field Director 
Office of Water Programs 

cc: Mr. Gary A. Craft, P .E., Acting Director, Hanover CPU 
Hanover County Health Department 
VDH - Central Office, OWE, OEHS 
VDH- Central Office, Division of Shellfish Sanitation 

t\pd15a\Vpdes\Tupastw1 
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COMMONWEALTH of VIRGINIA 
RANCOLPH L GORDON. M.D- M.P.H. AEPI.YTO 

COMMISSIONER · 
Department of Health 

Office of Wllter Programs EAST CENTRAL FIELD OFFICE 
ClOVERLEAF OFFICE PARK 
300 TURNER ROAD (:flt\ I 

SUBJECT: 
Sewerage: 

July 20, 1998 

Mr. J. R. Bt!ll, Jr •• Regul~tory Services Supervisor 
Department of Environmental Quality 
Piedmont Regional Office 
4949-A·co~c Road 
Glen Allen, Virginia 23060-6295 

Dear Mr. Bell: 

HANOVER COUNTY 
Totopotomoy STW 
VPOES Draft Pennit 

RICHMOND, V1RGINIA 23225 
PHONE; 874-2880: FAX 674-2815 

This office has reviewed the 2nd and 3,.. revised drafts of VPDES Pennit No. VA0089915 for the ! 
Totopotomoy Sewage Treatment Works (STW) in Hanover County. The most significant revisions to 
the draft pennit are: 1) the relaxation ofTSS limits from 10 mg/1 to 15 mg/1; 2) the inclusion of Special 
Condition No. 9, outlining requirements for sampling, analysis and reporting of biosolids land application; 
and 3) the ,:hanging of submittal dates for O&M Manuals and Pretreatment Program Study. We have 
no objections to the proposed revisions. 

We nqte that the Fact Sheet has been revised to eliminate the primary clarifiers, and the tertiary filters 
are to be d1:!ferred as shown in the Process Flow Schematic. This has been discussed briefly with the 
consultant and will be pursued in the Preliminary Engineering phase of the projed. However, I would like 
to reiterate that because of the phosphorus limit and the proposed use of ultraviolet disinfection, we are 
of the opinion that tertiary filters need to be included in the initial design. 

If we can be of further assistance, please contact Susan E. Douglas at (804) 67 4-2890. 

cc: 

W. S. Shaw, P.E. 
Engineering Field Oiredor 
Office of Water Programs ;fv.l(etg 

Mr. Gary A. Craft, P .E., Acting Oiredor, Hanover OPU 
Hanover County Health Department 

I ~feJ ~ spol::e w{ ~ A 

bows{G\S. VDI/ /vJs no olojet:frt,t.-..s 

VCH - Central Office, OEHS, OWE 
VCH- Central Office, Division of Shellfish Sanitation 

\~\dimict\pd1.5a\~doc 

4c fke. ?€r~M•7 a.~ d.ro.f/&:1. ~ 

t's.s~ c.f wk/4e.r- ~ "'" -f,'l-/e~ 
Are. ~ir-&J 1.4J•if be se#/ed A 

/4.fer. .: 

1r1DH=~NT Jl' ~ Of HEALTH 

~ 

~,., 41111 ,_, fp •=•••If 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 191 03-~029 

JUl 3 I 1998 

Services Administrator 

Environmental Quality 

Re: VPDES Permit VA00899~5 
Totc)potomoy WWTP 

Dear Mr. Phillips: 

Acc,~rding to our Memorandum of Understanding {MOU) , the 
Environmental Protection Agency (EPA), Region III, has reviewed the 
referenced reissuance to the draft permit that we received from 
your Piedmont Regional Office on July 8, ~998. Based on our 
review, ·~e have no objection to the issuance of the permit . Any 
changes made to the draft permit, other than the above mentioned 
modifications, will require additional EPA review prior to 
issuance. 

If you have .any questions, please contact me at (215) 814-
5737. 

Sincerely, 

~ ...... C-4~·)1{....._.. _. 
Bernard ;~~e 
Environmental Engineer 

-112Q-
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UNITID ITAT!I ENVIRONMENTAL PROTECTION AGENCY 
ltEGION Ill 

· 1110 Arah Street 
Philadelphia, P•nnsylv•nla 1110~·2021 

Novambcr 6, 1998 

(... ;:). 

M. Dale Phillips, T ech.nlcal Services Administrator 
Technical Service• Division 

/~ XR. ·. ·6~ i/. 
Vit~inia DepartmaDt at Bnv!mmncntal Quality 
629 East Main Stmet 
Richmoud. VA 23219 

R.e: V'PDES Permit VA008991 S 
!otopotomoy WWTP ·Hanover County, VA 

Dear Mr. Phillips: 

I --

~~8/J 

Accordins to our Memorandum of Understanc:ling (MOU), the Enviromnental Protection 
Agency {EPA), Region m, has reviewed the referenced draft permit that we received from your 
Piedmont R.qional Office oa October 22, 1998. Based on our review, we have no objection to the 
iaauance of the permit. Any chanses made to the clraft permit, other than tho ab~ve mentioned 
moclifications, will require EPA roviow prior to issuance. 

If you have any questions, please contact lahert C. SiJlileton at (215) 814-5729. 

Sinocrcly, 

Robert C. SIDeloton III 
En~eutal En;inccr 

CMStonru Sert~lce Huttine~ l-800-411-1474 

-1122- TOT~ P.e2 
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Richmond Regional Planning District Commission 

Counties of 
ClrDlauty 
CMst61fiGil TO: 
CoGclsliJird 
HmrDwr 
Hlffl"ii» = FROM: 

City of 
Ridurunul 

D.ATE: 

2104 West Laburnum Avenue, Suite 101 
Richmond, V1rginia 23227 

(804) 358-3684 • SC\ TS (804) 367-1546 • FAX (804) 358-5386 
, 

MEMORANDUM 

Allan Broclcenbrough, II · 
Deparanent of Environmental Quality 

Katherine Barrett~ 
Executive Secretary 

Janua.~ 6, 199~ 

SUBJECT: ENVIRONMENTAL REVIEW AND COMMENT 

Project Title: Totopotomoy Wastewater Treatment Plant, Hanover 
County 

Description: Proposed VPDES Permit Issuance Public Notice 
(V A0089915) 

CCN: V A98-0106-350-015-00085 

~,. 
----~-· The RRPDC staff has no major concerns with this project. 

The RRPDC staff has no major concerns with this project; however, see 
attached comments. 

The RRPDC staff has major concerns (see attached comments) with the 
project as proposed; because it: 

·duplicates an existing and programmed project; 

is inconsistent with adopted RRPDC plans and policies; and/or 

has potentially significant adverse impacts which require 
mitigation _____ .-/ 
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TO: 

FROM: 

:MEMORANDUM 

Jim Hassinger, 
RRPDC Executive Director 

John Fishe X\_ 
Etivironme~alyst 

DATE: January 5, 1999 

SUBJECT: ENVIRONl\mNTAL REVIEW AND COMMENT 

Project Title: 

Description: 
Project Number: 

Totopotomoy Wastewater Treatment Plant, Hanover 
County 
Proposed VPDES Permit Issuance Public Notice 
VA0089915 

~ The environmental section staff has reviewed the public notice and have no comments, , 
corrections and/or changes to report. 1 

Cl The environmental section staff has reviewed the public notice and have comments, 
corrections and/or changes to report. (See attached) 

IEF/ 

1 RRPDC staff discussed this permit issuance with Hanover County's Director of Public Utilities. 

-1125-



COMMONWEALTH of VIRGINIA 
DEPARTAI£'.;T OF E.-VV!RO:'v:~tE~\TA.L QCJA.Lm·· 

...... · 'Q"'· L..,~ 

•· •• 1 ~ •• : .;:~ . .: • .; ~!: PIED:UO:VT REGIO!Y:-4L OFFICE Dennis H. Trc.:-. 
Dire~c:- P. 

., I 10 :- ••• • •• •. t :·..I:\: ... j~ 

. . • .. •· ·. • · ~~ •. .: ;=.~· ! .. r.::~ 

Cl.:n Allen. Virgtnla .:JU6i) 
i ~o~ J :\:-:--su:o 

Cic:r:ud s~lcv. J:­
Piedmont Rc:~ianal Oirec:o:-

FJ~ I ~0~1 S1i-S il'h 

rmp w\\·\\ .dc:q.st:stc:. •• :1. :.o:i 

December 9, 1998 

Dr. James R. Hassinger, Executive Director 
Richmond Regional Planning District 
2104 W. Laburnum Ave., Suite 101 
Richmond, VA 23227. 

RE: Proposed Issuance of VPDES Permit No. VA0089915 
Totc>potomoy Wastewater Treatment Plant- Hanover County 

Dear Dr. Hassinger: 

This letter transmits a copy of the public notice advertisement for the proposed 
issuance of a VPDES permit to Hanover County for the Totopotomoy WWTP and 
the associated public hearing to be held on January 19, 1999. This notice is being 
provided tr' you pursuant to Section 62. 1-44.15:01 of the Code of Virginia. Public 
notice of this proposed action is also being published in the Herald Progress. The 
Department of Environmental Quality will be taking public comments on the 
proposed permit action until 4:00p.m. on January 22, 1999. If you wish to 
comment cln this proposed action, please respond to the Virginia Department of 
Environmental Quality at the above address. 

If no response is received prior to close of the public comment period, it will be 
assumed that you have no objection to the proposed action. If you have any 
questions, please contact me at (804) 527-5027. 

AB/ 
Enclosure: Permit Public Notice 

Sincerely, 

~~~- A" .. ·;-~:. ;;,. ... .,4_ 
( ~ t { t.;' '' - ~( ' ~ ., 1J --

Allan Brockenbrough, II, P .E. 
Environmental Engineer Senior 
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BOARD OF SUPERVISORS 

AIJIIRSV M. STAN.I!Y. J.t.. CtWAMAH 
II&AV&RDMI DIS1RrCf 

.DtN E. GOADCN..IR.. '~ 
SCKm1ANNADIStRICT 

nuoT11'f E.IRNST 
ASH.NC) CIS'I'R:ICr 

TCUGILSS 
~CISJRIC:r 

IL J.ICLO'IZ. .IR. 
...., DIS1'RICf 

EL'RIN J. WAD!. SR. 
CCLD tWaOR CISTRIC:f 

HANOVER COUNTY 
P.O.BOX470 

HANOVER. vtRGINJA~70 

Mr. Allan Brockenbrough, II, P. E. 
Environmental Engineer Senior 
Department ofEnvironmental Quality 
Piedmont :Regional Office 
4949-A C()X Road 
Glen AllexL, Virginia 23060 

January 20, 1999 

SUBJECT: Wastewater Treatment Plant- VPDES Permit VA0089915 

Dear Mr. :Brockenbrough: 

At last nights Public Hearing on the draft VPDES pemrit many comments involved the 
potential fhr endangered mussels being located in the vicinity of the proposed discharge. 
Enclosed i:; a copy of a report dated January 12, 1999 titled "A Survey for Freshwater Mussel 
Fauna in the Pamunkey River Adjacent to a Proposed Outfall Structure Hanover County, 
Virginia", :prepared by Philp H. Stevenson with Creek Laboratory, LLC. The County had this 
work completed in anticipation of making a joint permit application with the U.S. Corps of 
Engineers, Virginia Department of Environmental Quality, and Virginia Marine Resources 
Commission for construction of the proposed discharge. The summary of the report concludes 
that "no specimens of any protected mussel species were found" in the vicinity of the discharge. 
We request that this letter and report be placed in the record for the proposed VPDES permit 

xc: 

~always, do not hesitate to call me at 537-6021 if! can be of any assistance. 

Sincerely, 
DEPARTMENT OF PuBLIC UTIUTIES 

gp~~. 
Utility Engineer 

Mr. Frank Harksen -Director, Department of Public Utilities 
Mr. Ron Taylor-Hazen and Sawyer 

-1128-
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A Survey for Freshwater Mussel Fauna in the __ 
Pamunkey River Adjacent to a Proposed Outfall Structure 

~overCouney,VkgUrla 

Submitted to: 
J .K. Timmons, Inc 
711 N. Courthouse Road 
Richmond, VA 23236 

Submitted by: 
Philip H. Stevenson 
Creek Laboratory, LLC 
P.O. Box 6623 
Falls Church, Virginia 22040 
(703) 533-7327 
philsteVenson@creeklab.com 

January 12, 1999 

0I)OS30 
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Methods 
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Int:ocluction 

Hanover County, Virginia currently seeks to receive a permit 

to install an outfall structure in the Pamunkey River, Hanover 

County. Timmons, Inc., consultant for Hanover County, requested 

Philip H. Stevenson of Creek Laboratory to undertake a survey of 

the Pamunkey River to determine the presence of any protected 

species within the construction impact area and to recommend 

actions to conserve any such species found. 

Methods 

Pamunkey River was surveyed for the presence of rare 

freshwater mussels. Rare mussel species previously reported from 

the Pamunkey Basin include the dwarf wedgemussel (Alasmidonta 

heterodon), the green floater (Lasmigona subviridis), the yellow 

lance (Elliptio lanceolata) and the yellow lampmussel (Lampsilis 

cariosa) (Riddick, 1973). The area surveyed extended 200 meters 

upstream from the site of the proposed outfall structure, and 800 

meters downstream from the site. 

Figure 1 indicates the Pamunkey River survey area. This 

figure is derived from a selected portion of the U.S. Geological 

Survey topographic map of the Manquin, Virginia 7.5 minute 

quadrangle. The author added annotations to show the approximate 

site of relevant features. 

Survey methods included waterscoping, handpicking, 

snorkeling, and SCUBA. Waterscoping was generally performed in 

~ water that was up to 0.5 meters deep or shallower. Unaided vision 

often sufficed to search very shallow water, under 0.2 meters 

deep. Underwater flashlights, a Princeton Tee Vortec headlamp and 

an Ikelite RCD handheld spotlight, were used to aid underwater 

searching. In addition, stream banks and bars were searched for 

middens of predated shells and shells deposited by flood. Stream 

bank searches provided 100% coverage of the shoreline in the 

survey area. 

Pamunkey River Outfall Survey January 12, 1999 
1 OIJ08.32 

-1131-



.. 

r---' . -, 
I ~-~ / 
. "' 

I ·-· i . (I 

.... 

: fi.~~ -
'l.: .. ~ ·-- ..... . ~ ·- =1· -- ·~ 

.. --~· .• 
··' . 

·.7 . 

. ·· 

·. 

. .. :· . .. :.J 
, ,', .~4 

- .. i7'~: .. j ' - .. ; .. ; _.; .. :·":·~;"' 
l~,t!"-

1.'. . 
1U\ -IIJ ., .••• 

1\· ...• ·-~·.:.• .. 
A :r'/' . ~· · . 
i~ ·1( (li!!UJ[,i(uu Prmfl. .. .. - t!,:-
.~. .... :---...._ . 

. • ·~-~ 1 ':""'_... •• _ • -~~ t I 

.•• II . . ·., ,. 
·}lo··· . 
•• I • • I 
I 
I 
I 
I 
I • ..... 

I 

: : 
Upstream ..... Jo : · 

~=~~ / S'ilrVey Boun~ __ · : 
~· ) ... : .. '~·.:-L· 

,._~~~=r ~(OPS~ S~l:ON·. • . ··~.:::-•. ~ :--:-r-:-
-.-.~- . . . . ~--- - ~ · ... 

.· . . · 

J?O!fDs~ survey 
_ Boimdary 

CDowifsTRDM S~:Z:ON)_-_ ~---

.I i f'... : -

Figure 1. Survey Area and Survey Stations in the 
Pamunkey River, Hanover County, Virginia 

(From O.S.G.S. Hanquin,Va. 7.5 minute map; 1:24,000) 

2 

I. • • • ) 

000833 

-1132-



The Pamunkey River looks somewhat similar throughout the 

survey area. While some searching was performed over the entire 

survey area, I established four sampling stations to provide 

detailed infor.mation on specific sections of the river. Table 1 

lists the sampling stations and their locations. At each sampling 

station, two methods of searching were followed. 

Station Name Location 

Downstream Station 800 meters downstream from the 
proposed structure. 

Tributary Station 340 meters downstream from the 
proposed structure, adjacent to 
an unnamed tributary. 

Crossing Station At site of proposed outfall 
structure, directly below 
existing powerline crossing 

Upstream Station 200 meters upstream from the 
proposed structure 

Table 1. Sampling Stations within the Survey Area, 
Pam.unkey River, Hanover County, Vi.rgi.nia . 

The first method consisted of searching five 10 meter 

transects for mussels. The transect line was a measured yellow 

chain laid parallel to stre~ flow on the river bottom. All 

mussels visible within approx~mately one meter on either side of 

the transect were recorded. Each-subsequent transect at a site 

was moved from 2 to 5 meters farther from shore than the last 

one. I consistently structured the transect arrangement such that 

a cross section from the first to the last transect would 

encompass midstream at any given station. 

Cpon transect searching completion, a timed search 

unconstrained by transect line using SCUBA and waterscapes was 

performed at each station. The focus was on finding as many 

mussels as possible, while also providing some minimal effort to 
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all habitats at a sampling station. A minimum of 30 minut.es of 

time was used in timed searches. This method was specifically 

used af1:er initial results indicated that mussels might occur 

preferenti~lly in deep water in a relatively narrow band of 

coarse ~;ubstrate; a search method applying spatially uniform 

effort ndght fail to sample this limited habitat area. 

Fielld surveys were conducted on November 6, 7, 8, 18, and 

20, 1998 by Philip H. Stevenson. Water visibility extended 

between 1.5 meters to 2 meters. Water levels appeared normal for 

the season and were not low as the tidal nature of the river here 

prevents much seasonal drop in water level. All SCUBA diving was 

done between 2 hours before peak low tide to 2 hours after peak 

low tide on generally sunny days in order to increase the ambient 

light level reaching the deepest channel bottom. 

Pamunkey River Outfall Survey January 12, 1999 
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Observations 

The survey found two mussel species, family Unionidae. Table 

2 lists the species found and their federal and state status. No 

protected species of freshwater mussels were found. 

Scientific Name I Common Name I Fede:al Status I State Status 

Anodonta cataracta eastern floate: None None 

Elliotio comolanata eastern elliotio None None 

!!!abl.e 2. Mussel. Species Found in the Pamunlcey River, 
Banover/~ng Wi11±ma Counties, Virginia 

Table 3 reports the number of mussels overall and for both 

the upstream and downstre~ survey areas. Table 3 indicates 

Survev Area Mussels Found Search Time 1hrsJ CPOE 

Downstream Station 6L/ OR 1.0 6.0 

Tributary Station 47L/ SR 1.6 30 

Crossing Station 7L/ OR 1.1 6.3 

U_pstream Station 12L/1R 1.1 10 

Bank Searches* 1L/25R 2.6 N/A 

Waters coping OL/OR 0.9 0 

~able 3. Mussel Distribution by Survey Area and Method in the 
Pamunkey lliver, Hanover/King Wi11iam Counties, Virginia 

F = Fresh-dead specimens, L = Live specimens, R = Relict 
shells. Relict shells means any shell not obviously 
fresh. 

CPUE = Catch per unit effort, mussels/hour, calculated for 
live mussels only here. 

* = includes search effort along banks of the entire survey 
area. 

whether the given species was found as live specimens, fresh­

dead, or relict shell. Fresh-dead specimens are those which have 
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soft tissue still attached to the shells. In contrast, relict 

shell Cl:lntain no soft tissue and includes shells of differing 

intactness and likely widely varying age postmortem. 

Table 3 indicates that there were moderate numbers of common 

native rnussels in the survey area; however, the numbers varied 

consideJ:ably within the area. Numbers appeared lowest at Crossing 

Station and Downstream Station. The greatest abundance appeared 
at the Tributary Station. 

In Table 3, the results reflect the cumulative totals for 

bank searching and summarize the results of all bank searching 

for the entire survey area. Specifically, mussel shells ·were 

found- at. four localized areas. Two shells were found at the bar 

borderin.g Downstream Station. 14 relict shells were found 

deposited on a narrow mud flat 50 to 100 meters upstream from 

Downstream Station. Three recently predated shells were found 

along the ascending-left side immediately downstream from 

Crossing Station. Lastly, a small shell midden and several relict 

shells were found on the ascending-right side upstream from 

Crossing Station. 

Waterscoping and snorkel searches were perfor.med adjacent to 

narrow mudflats upstream from Downstream Station in the extensive 

shallows opposite the boat ramp, and in the riprap adjacent to 

the boat ramp. The boat ramp lies roughly 100 meters downstream 

from Crossing Station. The results of these searches indicated 

few mussels, if any, occur in shallow waters or the steep 

mud/clay channel walls. 

Corbicula was common throughout the entire survey area. The 

only dett!ctable pattern was that this clam seemed far less common 

in thick mud or detritus as well as in the steep channel wa~ls. 

Many middens of predated Corbicula shells were noted throughout 

the survey area indicating some considerable utilization of this 

resource by muskrats. 
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In other observations, I noted the presence of a moderate 

population of Elimia virginica snails. I also saw several shells 

of the viviparid snail, Campeloma decisum. 

In the text which follows, I describe the overall survey 

area, then describe each sampling station and the associated 
sampling observations. 

Pamunkev River 

Pamunkey River is a slow flowing freshwater tidal stream. 

River width varies from 30 meters to 45 meters and has largely 

slow run habitat throughout with a few bankside pool-like areas. 

Maximum wa~er ·depth at any section across the river ranges 

from 3-5 meters deep. The deepest water is in the immediate 

vicinity of'the construction site. Tidal variation appeared to be 

approximately one meter. All depths are referenced to low tide 

unless otherwise noted. 

The creek substrate varied from soft mud/detritus to coarse 

gravel/cobble. No exposed bedrock occurred. Large, clean sand 

beds occurred at bends in the river. Exposed clay beds often 

formed a solid substrate along the channel walls. When present, 

gravel and cobbles, usually were well embedded in sand and 

generally had a ·moderate layer of silt/sand partially covering. 

This silt layer was generally well under one centimeter thick. 

The general depth profile at low tide would be a very 

steeply sloped bank, circa 100 percent slope or more, leading 

down to depths of about 1.5 to 2 meters. Soft substrate would 

border the steep wall and grade to sand toward midstream. 

Progressively more gravel/pebbles and cobbles would occur as one 

approached the deepest part of the river at roughly midstream. 

Typically, a narrow exposed mud or sand flat borders the 

river at low tide. This flat varies from under one meter to 

several meters wide, and is particularly wide in the larger 
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bends. Additionally, a large exposed flat/bar occurs opposite the 

boat ramp downstre~ from Crossing Station. 

The stream profile is significantly altered in the bend 

areas as a large sand deposit with a shallow slope tends to 

occupy t.ne inside of the bend. The deposit extends roughly two 

thirds a~:ross the channel, changing the depth profile such that 

the deepest part of the channel is much closer to the outside of 

the bend. 

With minor exceptions, second-growth hardwood-floodplain 

forest b('rdered this stream throughout the survey area. The 

stream bctnks tend to be moderately high, between 1 to 2 meters, 

and usually well-vegetated. There are some logs in the creek on 

the outs;~de of some of the bends. Logs are confined to the 

nearshore areas. Although the tree canopy does not cover the 

river, the stream is well-shaded, particularly along the 

shoreline. I observed no submerged aquatic vegetation. 

The most significant disturbances noted in the survey area 

were an cLbandoned railroad bridge pier, . a boat ramp, irrigation 

intake pipes, and some remnant wooden retaining walls along the 

bankside~i. The bridge pier lies about 50 to 60 meters downstream 

from the construction site. Its main influence seems to have been 

to collec:t a substantial snaq of logs and to create the large 

depositic,nal area in its downstream lee. 

The intake pipes and boat ramp .~re. ·slightly downstream from 

and across from the bridge pier. Neither structure seems to have 

much effect on the river. The ramp has associated with it some 

large cobbles placed as riprap for its stability. 

The wooden retaining walls were observed at two sites. In 

both instances the walls were very low, relatively short(under 

five meters, and abut the bank. High tide covers these structures 

which appear to be fairly old and unmaintained. 
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Qown~tream Station. 

The Downstream Station lay in the middle of a short bend in 

ehe river. The river was roughly 40 meters wide with a maximum 

depth of about three meters. An extensive shallow flat was 

present along the inside of the bend on the ascending-left side. 

Proceeding across the. stream, water depth increased slowly to 

approximately 1 meter midstream. At this point the slope 

increased rapidly reaching a maximum depth of about three meters. 

From the ascending-right side the stream dropped sharply, within 
five meters from shore, to maximum depth. 

The substrate was largely sand as the sand flats extended 

well into.midstream. Once the depth increased.to over two meters 

deep, gravel and pebbles became significant portions of the 

substrate. Continuing toward the ascending-right side there were 

a number of logs where the substrate began to transition from 

sand/gravel to mud/detritus toward the nearshore area. 

There are no noticeable impacts to this area, the 

surrounding land being uniformly second growth mixed forest. The 

banks along the ascending-right side tend to be very steep, 

roughly two meters high, whereas the ascending-left side has a 

very shallow bank, under 0.5 meters high, which borders a 

relatively wide mud-sand flat. 

All mussels were found associated with the coarse substrate 

in deep water. The·majority were found during timed searches in 

the deep channel. No mussels were visible among the logs along 

the ascending-right side, while a few mussels were seen in the 

transition area. Two shells were found while searching the 

exposed mud flat area. 
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Tributarv Station 

This survey station was located adjacent to an unnamed first 

order tz~ibutary that entered the river on the ascending-right 

side. The river was about 35 meters wide and had a maximum depth 

of 3 to 3.5 meters here. The stream had a narrow, steep shelf 

along either bank which rapidly dropped off to a depth of about 2 

meters. A moderate slope then extended to midstream where the 

greatest depth was achieved. In the immediate vicinity of the 

tributary confluence a sand deposit extended rough~y five meters 

into the stream and 5 meters upstream and downstream from the 

confluence. This deposit is exposed at low tide, and the edge 

toward midstream is extremely steep. 

Substrate here varied by its position in the stream. Sand 

tended t:> be found extending from the deposit margin to roughly 

10 meters from the shore. Progressively coarser particles are 

found in the substrate as one approaches midstream. There is a 

band about 3 to 4 meters wide at midstream that is largely 

composed of an equal mix of cobbles, pebbles, gravel, and sand. 

The subs~:rate becomes mostly sand toward the ascending-right 

side, gradually becoming mud and sand about 6 to 8 meters from 

shore, where a number of logs are present. 

The banks were generally steep and well-vegetated. Second­

growth hardwoods were predominant to both sides. The only 

evidence .of disturbance here was a rotting wooden structure that 

is present immediately downstream from the unnamed tributary. The 

structure appears to be some sort of rudimentary low retaining 

wall that: is roughly 3 meters long and submerged at high tide. It 

is positioned at an acute angle to the shore with one end 

abutting the bank. It seems to act as a sand trap at the 

tributary confluence. 

As noted in Table 3, more mussels were found at this site 

than any of the other sites. Relatively few mussels were found 
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during the transect searching since most of the transects were in 

the sandy substrate away from midstream. The search of the only 

transect·placed in the rocky stream center produced the most 

mussels. 

Finally, free searching produced many more mussels since 

effort could be concentrated on the rocky center area; however, 

investigation along the steeply sloped ascending-right side of 

the stream,revealed very few mussels, and no mussels were located 

in the muddy area among the logs of the ascending-r'ight side. 

Crossing Station 

This sampling station is located at an existing power line 

crossing of the Pamunkey River and is at the site of the proposed 

structure. This is the narrowest spot in the survey area, being 

roughly 30 imeters wide. This also is the deepest sampling 

station, with depths of 4 meters occurring during peak low tide. 

Both sides-of the Pamunkey River at this point are bordered 

by a very riarrow (under 1 meter), shallow (less than 0.5 meters 

deep) shoreline "flat" that drops sharply to deep water. 

Proceeding across the stream from the ascending-right side, the 

water depth dropped sharply to about 2 meters depth then more 

gradually to roughly 3 meters depth. The slope then continued 

downward at a gentle slop until the maximum depth was reached 

roughly 10 meters from the ascending-left side. The bottom then 

rose to a depth of 2 meters from which a near vertical rise then 

led to a very narrow shoreline flat. 

The substrate here was generally a mud-clay flat and channel 

wall. At the base of the ascending-right side, substrate tends to 

be mud/detritus in the 5 to 10 meters closest to the shore. 

Although located in a bend area, there was no large sand deposit 

in the bend interior. Possibly this is due to the abruptness and 

narrowness of the bend and concomitant force of water in this 
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bend Significant recent leaf accumulations did cover the bottom 

in a relatively narrow band about 3 to 5 meters wide along this 

channel wall. This site was noted to have the least area of 

coarse substrate of any sampling station in the survey area. 

Co::ltinuing toward midstream the bottom becomes progressively 

sandier. As one approaches the deepest part of the channel, 

signific:antly more pebbles and gravel are detectable; however, 

very li~:tle cobble is found here. A modest silt layer covered 

much of the coarser substrate area. The substrate~hen changes 
back to sand at the base of the mud/clay channel wall along the 

ascending-left side. 

Whj.le agricultural lands· do approach the Pamunkey River from 

the ascending-left side h~re, there is a wooded buffer all along 

the river on the steeply sloped banks there. The powerline . 
crossing is the primary disturbance here. While the powerline 

right-of-way is cleared of trees, the ground is well-vegetated 

and thez·e does not appear to be any excessive erosion. 

This site yielded very few mussels. Four of 5 transects were 

in sand or mud. Those searches yielded no mussels. Only a few 

mussels were found in the one transect that lay over coarser 

substrate. Free searching the bottom also produced the fewest 

mussels of any similar such search. 

Ocstream Station 

Upstream Station is located at the upstream boundary of the 

survey area. The Pamunkey river here is roughly 45 meters wide 

with a maximum depth of 3 meters. 

The river here gently slopes to the maximum depth from a 

wide mud flat along the ascending-left side. The water becomes 

shallowe:: roughly 10 meters from shore where a very substantial 

sand bar occurs. The water depth is 0.5 meters at its shallowest 

over the sand bar. As one proceeds toward the ascending-right 
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side, the water depth gradually increases to 3 meters deep in the 

deepest part of the channel. The deepest channel here is· roughly 

35 meters from the ascending-left shore, i.e. only 10 meters from 

the ascending-right shore. The bottom rises only slightly until 

close to the asc~nding-right shore~ where a nearly vertical wall 

rises abruptly to the surface. 

Transect searching here yielded only 1 mussel, in the 

deepest transect. Searches of the 3 transects closest to the 

ascending-left side produced no mussels. ~1 mussels were found 

in the deepest water where there was a muddy gravel-sand 

substrate. This site was remarkable in the degree of muddiness of 

the substrate where the mussels occurred; elsewhere, mussels 

seemed to prefer far less muddy substrate. Possibly the extensive 

degree to which the sand deposit occupies the channel forces the 

mussels to a more marginal habitat. 

Discussion 

Pamunkey River contains populations of two common mussel 

species in the project area. Given the greater numbers of species 

found by Riddick(l973) in nearby areas upstream from the survey 

area, it seems that either the species·numbers have declined or 

this area is not particularly productive. Riddick reported only l 

mussel species, Elliptio co~lanata, in both sampling stations 

downstream of U.S. Route 360 (Riddick, 1973). Given the few 

species found, the results of this survey of an area similarly 

located in the Pamunkey River downstream of U.S. Route 360 may 

reflect an inherent ecological limitation on the freshwater 

mussel fauna in freshwater tidal rivers. 

Both mussel species found in the survey area tolerate a wide 

range of conditions. Presence of these mussels is a threshold 

indicator of potential for rarer mussels; however, these species 

often occur in habitats unaccompanied by rarer species. 
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CoJ~bicula fluminea generally is a negative or strongly 

negatiVE! indicator for rare mussels. I interpret their abundance 

as negat.ive generally for native bivalves in this instance as I 

noted very few small spec~ens of native bivalves. A similar 

interpretations have been advanced by other researchers ( Clarke, 
1988; Sickel, 1973) . 

The protected species of most concern in the York basin 

would be the dwarf wedgemussel, Alasmidonta heterodon, a 

federally listed endangered species. It does not apparently occur 

in tidal situations; further.more, the presence of Corbicula would 

be negat.Lve for the occurrence of A. heterodon. 

Otht~r rare species which have been recorded in the York 

basin art! the yellow lance, Elliptio lanceola ta, and the yellow 

lampmussE!l, Lampsilis cariosa. The yellow lance has not been 

recorded from tidewater. The yellow lampmussel seems more likely 

of the t\-ro to occur in the survey area, but the mussel habitats 

in this area seem to be relatively poor. It likely still occurs 

in other habitats within the York basin .where localized 

conditions are more conducive. 

Ridd.ick(l973) noted that the yellow lampmussel was a 

frequent species in predated shell piles. Given the prominence of 

such shell piles in the survey area, it seems likely that 

Lampsilis cariosa would turn up in a shell pile, if it occurred 

in the area at all. None were seen. 

The last species of concern would be the green heelsplitter, 

Lasmigona subviridis. In 1973, Riddick{1973) recorded this 

species a·: the 0. S. Route 360 bridge several miles upstream from 

the survey area. The comments regarding A. beterodon apply here 

also as this species in not reported from tidewater and, the 

presence C>f Corbicula, a potential competitor, argues against L. 

subviridi.!r presence. 
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Finally, all the rare species discussed above have been 

reported to prefer generally clean swept substrates of sand or 

coarser particles (Clarke, 1981, 1985; Johnson, 1970; Michaelson, 

1988). The silty nature of the substrate here suggest the absence 

of these rare species. 
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Two species of freshwater mussels found were Anodonta 

cataract:a and Elliptio complanata. No specimens of any protected 

mussel species were found. 

From consideration of general biological features and stream 

habitats of the Pamunkey River, I consider the survey area 

unlikely to be a inhabited by any protected species. Those 

protected species known from the York Basin all seem to prefer 

habitats with characteristics not present in the survey area. 

Gi·Ten that the survey area contains few species and that the 

proposeci constr-uction site appears to be ~specially poor habitat, 

I believe the installation of the outfall structure in the 

Pamunkey river will have no adverse affects on any protected 

species. 
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Appencnx I Nonstandarci Te::mi.nol.ogy 

The follc)wing terms of nonstandard usage may appear in the text. 

ascen~ng-:ight side - the side of the river to the right of 
an observer when ··standing instream facing upstream, 
i.e. the ascendinq direction. _ 

ascanding-1eft s1de - side of the river to the left of an 
observer when standing instream facing upstream, i.e. 
the ascending direction. 

descen~ng-:ight side - side of the river to the right of an 
observer when standing instream facing downstream, i.e. 
the descending direction. Note that the descending­
right side and the ascending-right side are opposite 
sides of the river at a given point. Also, the 
descending-right side is the same·as the ascending-left 
side for a given point. 

descending-left side - side of the river to the left of an 
observer when standing instream facing downstream, i.e. 
the descending direction. 
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James S. Gilmore, m 
Govemor 

COMMONWEALTH of VIRGINIA 
Department of Gtzme tutd lnllmd Fisheries 

F. Oc2 
!:-. ·S. 

John Paul ~·oodlcy, Jr. 
Sec,.euvy of /t/Gturt:l Resourcaz 

William L. WoodOD. Jr. ~ 
February 4. 1999 Diret:tDr 

Mr. Allan Brockenbrough 
Virginia Depilrnnent of 'Environmental Quality 
Piedt:lcn: lU:JJicnal Office 
4949-A Cox Road 
Glen Allen. Virgir:ia 23060-6296 

Dc:ar Mr. Broclcenbrough: 

.R.E: · Totopotomoy Creek Wastewater 
Treatment Plant; Hanover County 
Pamunkey River 
ESSLOG# 12168 

We have revt:w:d the draft National Pollutant Discharge Elimmation System (VPDES) permit for t.ic: 
project referenced above. and offer the !allowing comments w1der authority of Title 29.1 (Game, Inland 
Fisheries and Boating) of the Code of Virgir.ia, a:td in accordance with Permit Regulatic:t § 680-14-
01.3.5. A copy of this letter is being provided to the (J.S. Fish and Wildlife Service in accordance with 
the: lJ.S. Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et se.q). 

The applicant proposes to cocst:uct a wastewat= treatment plant near Totopotomoy Cre~k with 
discharge intct the P:r.munkey River just downstream of State Route 360. The Phase I and TI plants are 
designed far !i.O and 10.0 millior. gallons/day. respectively, using ult:aviolet disinfection. Our data 
indicate that there arc no documented occurrences of endangered or lhn~alened species 3.~ the project site. 
Spawning and nUiseey areas of anadromous fishes, such as striped bass. rivc=r herring~ and American 
Sbild, have be:n doc"t;mented at the project sit:: therefore. we supJ)ort dissolved oxygen monitoring to 
prevent adverse im?acts to these species. We also suppon ~he use of ultraviolet dismfection to reduce 
impacts to aqua:ic h;ota because chlor.ne car~ act as a chemical barrier to anadromous fish migration. 
We look fanrwvc to commenting on instream activiLy as this project enters the: pennit phase throul:h the 
Depart:ne:lt ofE:tvironmen:a.l Quality- Water Division, Virginia M3rine Resources Commission, and 
the U.S. Army Corps of Engineers. 

Thank you for the opportUnity to conu:1ent on this proposed project. Please call mr: or "f'om Wilcox at 
(804) 367-8999 if we may be of lUrther assistance. 

RTFITFW 

Raymond T. Fema.ld, Manager 
E11viranmental Services Sect1on 

4010 WEST BROAD STREET, P.~lDOt-11104, lUCHMOND, VA 23230-1104 

0'~·JSS3 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Ecological Services 
P.O.Box99 

6669 Short Lane 
Gloucester, Vqinia 23061 

March 11, 1999 

Mr. Allan :Brockenbrough PRO_ 
Department ofEnvironmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, Virginia 23060 

Dear Mr. Brockenbrough: 

Re: Totopotomoy Wastewater Treatment 
Plant, Hanover County, Virginia 

The U.S. Fish and Wildlife ~ervice has received the freshwater mussel ~ey report dated 
Janumy 12, 1999, conducted by Philip Stevenson for the referenced project. ·The survey was 
conducted to determine if the dwarf wedge mussel (Alasmidonta heterodon ), federally listed 
endangered, green floater (Lasmigona subviridis), a species of concem, and any other rare 
mussels occur in the Pamtmkey River in the vicinity of the proposed project. This letter is 
submitted in accordance with provision of the Endangered Species Act (87 Stat. 884, as 
amended; 16 U.S.C. 1531 et seq.). 

The Service has reviewed the survey report and cannot concur with the findings of the report. 
On F ebrumy 2, 1999, Dr. Richard Neves provided his. comments on: the survey and found it 
lacking in some aspects. The Service concu..TS with Dr. Neves' concerns which included the time­
of-year that: the survey was conducted and the level of effort spent sampling. The Virginia 
Departmen:c of Conservation and Recreation, Division ofNatural Heritage has also indicated 
their concCJ:n about this survey report. 

The Service~ recommends that another freshwater mussel survey be conducted for this project. 
The survey should be conducted in May or June, 1999 in the same area as the original survey. In 
addition, the Service recommends that the survey effort be two to three times greater than the 
effort put fc,rth in the original survey. The attached list contains individuals that are qualified to 
conduct surveys for rare freshwater mussels. Please provide a copy of any additional survey 
reports related to this project to this office. If an additional survey will not be conducted, please 
inform this office. 

0015~4 
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Mr. Allan Brockenbrough 2 

~ Until an additional survey is conducted and the Service, Dr. Neves, and the VDCR·DNH concurs 
with the findings, no state or federal permits should be issued for the proposed project to ensure 
compliance with the ESA. 

If you have any questions or need further assistance, contact Cindy Schulz at (804) 693-6694, 
.... extension 127. 

Enclosure 

cc: Frances Broaddus-Crutchfield 
Richard Neves, Virginia Tech 
Chris Ludwig, VDRC-DNH 
Cindy Kane, V AFO 
Steven Herzog, Hanover County 
Elaine Holley, Corps 
Phil Stevenson, Creek Laboratory 
Robert Singleton, EPA 

Karen L. Mayne 
Supervisor 
Virginia Field Office 

William Ellis, McSweeney, Burtch, and Crump 
Barbara Newlin 

-1153-
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ATLANTIC SLOPE FRESHWATER MUSSELS 
SURVEY CONTACTS 

Dr. Richard Neves 
Department ofFish and Wildlife 
Virginia Tec:h 
Blacksburg, VA 24061-0321 
(540) 231-5927 

Virginia Dept of Game and Inland Fisheries 
2206 S. Main Street 
Blacksburg, VA 24060 
(540) 552-6992 

Phil H. Stevenson 
Creek Laboratory, LLC 
P.o. Box 6623 
Falls Church, VA 22040 
(804) 342-007 4 

Dr. Tom Watters 
Aquatic Ecology Lab 
Ohio State trniversity 
1314 Kinnear Road 
Colutnbus,()E[ 43212 
(614) 292-6170 

Dr. Arthur Bogan 
N.C. State M:useum ofNatural Sciences 
Raleigh, NC 27626 
(919) 715-2606 

Steve Roble 
VIrginia Dept. of Conservation md 
Recreation 
Division of~ratural Heritage 
217 Govemo~r Street, 3rd Floor 
Richmond, VA 23219 
(804) 786-79.51 

Mr. John Aldexman 
Route 4, Box 518 
Pittsboro, NC 27312 
(919) 5.42-5331 

Dr. Bill Adams 
Co~ps ofEngineers __ 
P.O. Box 1890 
Wilmington, NC 28402-1890 

Dr. Gene Keferl 
Department ofNatural Sciences 
Brunswick Junior College 
3700 Altama Ave. 
Brunswick, GA 31523 
(912) 264-7233 

Catherine M. Gatenby 
Department ofBiology 
Virginia Tech 
Blacksburg, VA 24061 
(54o) 231-5508 
e-mail: cgatenby@vt.edu 

Braven Beaty 
Department ofFish and Wildlife 
Virginia Tech 
Blacksburg, VA 24061-0321 
(540) 231-5320 

Arthur Clarke 
Ecosearch, Inc. 
325 E. Bayview 
Portland, TX 78374 
(512) 643-6613 

Inclusion of names on this list does not constitute endorsement by the U.S Fish and Wildlife 
Service or any other U.S. Government agency. 

March 31, 1998 001526 
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UNITED STATES ENVIRONMENTAL PROTECnON AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

M. Dale Phillips, Technical Services Administrator 
Technical Services Division 
Virginia Department of Environmental Quality 
629 East ~[ain Street 
Richmond, VA 23219 

Re: VPDES Permit V A0089915 
Totopotomoy WWTP- Hanover County, VA 

Dear Mr. Phillips: 

.HAR 2 9 1999 

·~ -... 

According to our Memorandum of Understanding (MOU), the Environmental Protection 
Agency (EJ> A), Region m, has reviewed the referenced draft permit that we received from your 
Piedmont Regional Office on March 17, 1999. Based on our review, we have no objection to the 
issuance of the permit. Any changes made to the draft permit, other than the above mentioned . 
modifications, will require EPA review prior to issuance. 

While EPA has no objection to the issuance of this permit, the Agency has a concem for 
DEQ 's consideration. The Service recommends that a second freshwater mussel survey be 
conducted prior issuance of this permit to ensure compliance with the Endangered Species Act. 
In the event that that survey provides evidence of endangered mussels in the recieving stream, we 
would hope that DEQ would reopen the permit and make any necessary modifications. 

If you have any questions, please contact Robert C. Singleton at (215) 814-5i29. 

Sincerely, 

~CJft:;;¢ 
Robert C. Singleton ill · 
Environmental Engineer 

Customer Service Hotline: 1-800-438-2474 
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COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENYIRONMENTAL QUALITY 

James s. Gilmore, m . 
Governor 

PIEDMONT REGIONAL OFFICE 

John Paul Woodley, Jr. 
Sccrctuy ofNatmal R.c:sources 

Ms. Karen L. Mayne, Supervisor 
Virginia Field Office 
U. S. Fish and Wildlife Service 
P. 0. Box 99 
6669 Short Lane 
Glouceste1·, VA 23061 

4949-A Cox Road 
Glen Allen, Virginia 23060 

(804) 521-5020 
fzx(804)S27-5106 

http://www.deq.statc:. va. us 

April' 27, 1999 

RE: VPDES Permit No. VA0089915 
Totopotomoy WWTP - Hanover County 

Dear Ms. tllayne: 

Dennis H. T=scy 
Director 

Gerard Seeley, Jr. 
Piedmont Regional Director 

This is in response to your March 11, 1999 letter concerning the proposed 
issuance of a VPDES permit for the Totopotomoy WWTP in Hanover County. Also 
on March ·11th, the State Water Control Board voted to direct the staff to issue the 
VPDES permit with three modifications as recommended by the staff. The 
modifications have since been approved by USEPA. Please note that your letter 
was not receivea until five days after the Board's vote. 

The high degree of treatment required by the permit, the use of an effluent 
diffuser, the conservative assumptions made in the effluent mixing analysis, and 
the use of UV light rather than chlorine for effluent disinfection all combine to 
make it highly unlikely for the discharge to have an impact should any endangered 
species exist in this reach of the Pamunkey River. It is our understanding, 
however, that the applicant does intend to perform a second mussel survey this 
spring in response to the concerns raised by Dr. Neves and in support of their 
application to the U.S. Army Corps of Engineers for a 401 permit for the 
construction of the outfall structure. By copy of this letter, we are requesting that 
Hanover Cc>unty provide this office and USF& WS with a copy of the results of the 
second sur.tey. In the event that any endangered species are found and 
documentation is provided which indicates that the VPDES permit is not protective 
of the species, then the permit may be modified in accordance with § 9 VAC 25-
31-370 of -che State Water Control Board's VPDES Permit Regulation. 

An Agency of the Natural Resources Secretariat 
-1158-
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Ms. Karen L. Mayne 
U. S. Fish and Wildlife Service 
April 27, 1 999 
Page 2 

r 

If you have any questions, please contact Mr. Allan Brockenbrough at (804) 527-
5027. 

Sincerely, 

/~ 
J. R. Bell, Jr. 
Water Per:mits Supervisor 

cc: Mr. Robert Singleton, EPA Region Ill 
Mr. Frank W. Harksen, Jr., Hanover County 
Mr. Chris Ludwig, VDCR-DNH 

-1159-
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United States Department of the Interior 

FISH AND WlLDLIFE SERVICE 

Ecological Services 
6669 Short Lme 

Gloucester, Virginia 23061 

May 11, 1999 

Mr. Steven P. Hexzog, P.E. Utility Engineer 
Hanover County 
P.O.Box470 
Hanover, Virginia 23069-0470 

Re: 

Dear tv!r. Herzo~ 

Pursuant to our telephone conversation the week of April 26, 1999, this letter is intended to 
provide you with the U.S. Fish and Wildlife Service's recommendations for an additional survey 
to be conducted for, the dwarf wedge mussel (Alasmidonta heterodon) and its habitat in the 
vicinity of the in:fluence·ofthe proposed Totopotomy Wastewater Treatment Plant discharge to· · 
the Pamunkey River. A limited survey for freshwater mussel fauna and suitable habitat was 
conducted by a qualified surveyor in November 1998. Our review of the survey results indicate 
that freshwater mussels do occur in the area oelow the proposed discharge md suitable habitat 
exists. In order to ensure protection of any sensitive mussel species that may occur within the 
influence of the discharge and to ensure Hanover County's compliance with the federal 
Endang~red Species Act (87 Stat. 884, as amended; 16 U.S.C." 1531 et seq.), the Service makes 
the following specific recommendations for a more definitive survey: 

1) The instream area immediately in the vicinity of the proposed location of the 
discharge diffuser should be re-surveyed because there was significant leaf litter at the 
time of the original survey. Leaf litter may obscure the dwarf wedge mussel which is a 
relatively small freshwater mussel speci~ and under such conditions it could be 
inadvertently over-looked. 

2) The original survey encompassed an area that extended 800 meters dowostream below 
the proposed discharge location. The Service recommends surveying from this 800 meter 
location downstream:, approximately every Y: kilometer to River Mile (RM) 48.8, Carters 
Landing (Pampatilce). The same intensive techniques as previously used, free-search and. 
transectS, should be employed. Carter's Landing is the dowu.stream location at which 

-1161-



Mr. Steven P. Herzog 2 

dissolved oxygen data collected by the Virginia Deparr;ment ofEnviroameutal Quality 
(DEQ) in 1995, indicates tbat a naturally occmring dissol~·ed oxygen sag occurs at levels 
below that set forth as the water quality standard. Carter's Landing is located nearly one 
mile: below an area known as The Island, a large meandering wetland that borders the 
Pam.unkey River. This wetland could be a contributing source of iDstn:am conditions that 
exert impacts measured as .a dissolved oxygen sag at Carter's Landing. The Virginia 
DEQ has not yet undertaken an assessment of non-point source loadings to the nver that 
may also contribute to a significant oxygen demand; and the U.S. Enviromnental 
Prott..-ction Agency intends to include the tidal Pamunkey River in its findinr;; on section 
303(d) Clean Water Act list of impaired (oxygen deficit) tidal waters-in Virgjllia.. 
Regttrding the importance of dissolved oxygen to freshwater musse~ dwarf' wedge 
mussels appear to require a dissolved oxygen of at least S .0 milligrams per liter (mg/1) to 
thrive continuously (Dr. Richard Neves, pers. comm.) It is questionable, thereto~ if this 
species would be found in a habitat that, otherwise suitable~ had a dissolved oxygen level 
below 5.0 mg/1 for extended petiods of time throughout nearly half the year. The 
Virginia DEQ has detetmined that it would be difficult to determine the point at which a 
dissolved oxygen demand might be exerted by the discharge from this proposed facility. 
Unde:x: certain conditioDS, including those oflo~; flow and/or in an.already oxygen deficit 
environment, it is understood that an oxygen demand can be exerted potentially miles 
downstream of an organic (carbonaceous) discharge. A recently permitted wastewater 
treatment plant in Manquin Creek will also be contributing a biochemical oxygen demand 
to the river at RM SO, and the cumulative effectS of the t91·o discharges on the Pamunkey 
River have not been quantitatively addressed. For the above reasons pertaining to 
instream dissolved oxygen conditions, the Service recommends surveying for habitat and 
species ocCUirence downstream to Carter's Landing, the point at which a naturally 
occur.cing oxygen deficit may be a factor that would limit species occum:nce. Above 
Carter's Landing, the species may occur and a survey would confinn occummce. 
Suitable habitat substrate could be a potentially limiting factor for dwarf wedge mussel 
occun-ence. Since the substrate is undetemlined. downstream of the area previously 
surveyed, the Service again recommends surveying every Y: kilometer downstream to 

Carter's Landing. However, beginning at the wetland area. known as The Island (where 
Manquin Creek enters the mainstream at approximately R.'A 50) continuing downstream 
to RM 48.8 (Carter's Landing), a survey for suitable habitat should be conducted. In this 
area, if suitable habitat exists for the dwarf wedge mussel, an intensive survey (as 
descnoed above) for the species should be conducted. 

3) Th~ Pamunkey River is tidally influenced upstream of the proposed discharge7 the 
head of tide being at approximately RM 58 where Totopotamy Creek enters the mainstem 
Pamunkey River. Regarding the influence ofsali:aity, it is downstream at RM 34.17 
(White! House, railroad bridge crossing) where sali:aity is measured at levels approaching 
1 part per thousand. Freshwater mussels appear unlikely to tolerate salinity even as low 
as 1 pan per thousand. SaliDity, therefore, would not be a limiting factor for mussel 
occum:nce at Carter's Landing (RM 48.8) or points upmeam thereof. 

001.556 
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Mr. Steven P. Herzog 

The Service would like to stress that the importance of conducting this more extensive survey is 
to ensure that neither the Vuginia DEQ, through Its issuance of the Vu-ginia Pollutant Discharge 
Elimination System pennit, nor Hanover County as the~ engage inactivities that may 
adversely affect a federally listed species. The ~on 9 of the federal Endangered Species Act 
specifically proluoits activities that constitute a dilect violation of the Act or cause a violation of 

~ the Act. Please submit the results of the survey to this office for review and, iDfonn this office if 
a further survey will not be conducted. The Service will be pleased to work with the county, if 
necessary, to ensure that federally listed mussels are not adversely affected by the project. 

--
The Service appreciates the opportunity to worlc with Hanover County and the Commonwealth 
to ensure protection of sensitive aquatic species and habitat. If there are any questions, please 
contact Cindy Kane of this office at (804) 693-6694, extension 109. 

Sincerely, 

Karen L. Mayne 
Supervisor 

,., Virginia Field Office 

cc: 
Virginia Departm.ent of Environmental Quality, Glen Allen, VA 
(ATIN: Mr. Allen Brockenbrough) 

~ U.S. Environmental Protection Agency, Philadelphia, P A 
(ATIN: Mr. RobertKoroncai) 

Creek Labomtory, Falls Church, VA 
(ATIN: Mr. Philip Stevenson) 

-1163-
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United States Department of the Interior 

lvfr. Philip Stevenson 
Creek Laboratory 
P.O. Box 6623 
Falls Church, VA 22040 

Dear :Mr. Stevenson: 

FISH AND WILDLIFE SERVICE 

Ecological Services 
· 6669 Short Lane 

Gloucester, Vqinia 23061 

June 3, 1999 

Re: VPDES permit VA008991S 
Totopotomy WWTP 
Hanover County, V 11"ginia 

Pursuant to our June 1, 1999 telephone conversation, and in response to your letter of June 1, 
1999, this letter is intended to clarify the U.S. Fish and Wildlife Service's recommendations for 
an additional survey to be conducted for the dwarf wedge mussel (Alasmidonta heterodon) and 
its habitat in the vicinity of the iD:fluence of the proposed Totopotomy Wastewater Treatment 
Plant discharge to the Pamunkey River. • 

1) During the original survey, freshwater mussels and suitable habitat were found at the 
Downstream Station ( desaibed as 800 meters downstream of the proposed structure 

location) .• This station was surveyed for approximately one hour and 6Iives mussels 
were found. Given the time of year o~ the original survey and the tact that the dwarf 
wedge mussels could have been overlooked in the substrate, this station should be re­
surveyed for freshwater mussels at the increased level of effott per station (see Item 2 
below). Pursuant to your June 1, 1999 letter, the new survey already includes a survey, at 
the increased level of effort, of the Upstream and Crossing Stations, which were obscured 
by leaf litter during the original survey. One additional station, Tnlnttary Station was 
SUIVeyed for more tban 1.5 hours and 47 live freshwater mussels, though no dwarf wedge 
mussels, were fotmd. It is the Service's opinion that the level of effort at that particular 
station was in accordance with the increased level of effort (see Item 2 below) and are­
survey is not necessary. 

2) As detailed in your letter and cletemlined during our telephone conversation June 1, 
1999, increased level of effort includes five, 20 meter transects per station, and an 
increase in station search time from a minimum of 30 minutes per station to a mjnjmum 

of 1.5 hours per Station. In addition, the new survey design includes a number of survey 

.00·1565 
·~ . ' •.. '-- .. 
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Mr. Philip J:t Stevenson 

locations (as detailed in the Service's May 11, 1999letter to Hanover County) 
downstream of the proposed out:tall. 

2 

If there are my questions, please contact Cindy Kane of this office at (804) 693-6694, extension 
109. 

Sincerely, 

Karen L. Mayne 
,.f.=.;ZFc= -Supervisor 

Vtrginia Field Office · 

cc: ' 
Vllginia Department of Environmental Quality, Glen Allen, VA 
(AnN: Mr. Allen Brockenbrough) 

Dept. ofPublic Utilities, Hanover County, VA 
(AnN: Mr. Steven Heaog, Utility Engineer) 

-1166-
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. HAzEN AND SAmrER 
Environmental Engineers & Scientists 

Hazen and Salyer. P. c. 
4011 WesQase BM1 
Raleigh. NC 27607 

Karen L. Mayne, Supervisor 
U.S. Fish & Wildlife Service 
Ecological Services 
6669 Sh()rt Lane 
Gloucester, VA 23061 

919 833·7152 
Fax: 919 833-1828 

August 30, 1999 

Re: Pamunkey River Mussel Survey-­
Totopotomoy 'WNTP, Hanover County 
H&S Job No. 2732 

Dear Mrs. Mayne: 

As reque!sted in your March 11, 1999 letter to Allan Brockenbrough · of the 
DepartmE!nt of Environmental Quality, and in your May 11, 1999 letter to Steve 
Herzog of Hanover County, the County has completed an additional mussel survey 
for the Pamunkey River in. the vicinity of the proposed discharge for the 
Totopotornoy Wastewater Treatment Plant. A copy of the study_ titled "A Survey for 
Freshwater Mussel Fauna in Tidal Waters of the Pamunkey River, Hanover County, 
Virginia (VPDES permit VA0089915t is enclosed for your use. The study 
determined that there are no rare. threatened or endangered Mussels in the survey 
area. 

We look forward to your review of this study. If you have any questions or 
concerns, pleas~ contact me. 

RLT/jet 
Enclosure~ 

Very truly yours, 

HAZEN AND SAWYER, P.C. 

cc: Steve Herzog, Hanover County 
Cindy Kane, USF&W (1 copy) 

. Allan Brockenbrough, DEQ (3 copies) / 

.tVIRNA~T~OU0..9I..dclc 

.00~~ ........ .. · .. · .- .. 

Hilt 'M. H'f • A1rD:1111. rtr • WCduy. H'f • U;Dir S....m..IU • DIIDI. .. • ~ HC • CIMIII. NC • Flirlll. VA;~ A. •l:allal. A. • Fa!ABL A. •GIInalilll. R. • SasaLA. • llbal, fl 
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A Survey for Freshwater Mussel Fauna in Tidal Waters of the 
Pamunkey River, Hanover County, Virginia 

Submitted to: 

Tunmons, Inc. 
711 N. Courthouse Road 
Richmond, VA 23236-4099 

Submitted by: 
Creek Laboratory, LLC 
P .0. Box 6623 
Falls Church, Virginia 22040 
(703) 533-7327 
philstevenson@creeklab.com 

August 19, 1999 

{VPDES perinit VA008991S) 
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Znt:oducUon 

Hanover County currently seeks to receive per.mits related to 

construction and operation of a .wastewater treatment plant with 

an outfall in the Pamunkey River, Hanover County, Virginia. The 

o.s. Fish and Wildlife Service ·requested Hanover County to 

undertake a s~rvey for the federally listed-endangered dwarf 

wedgemussel (~asmidonea heterodon) (Mayne, 1998). Philip H. 

Stevenson of Cree~ Laboratory, LLC undertook this survey of the 

Pamunkey River at·the proposed discharge site and-adjacent·areas 

to determine the presence af protected freshwater mussel species 
which proposed activities may ~pact. 

Methods 

TtLe overall ~urvey area ·extended from. 200 ~eters upstream of 

the proposed outfall structure downstream to the vicinity of 

Pampati.ke Landinq(-=Carter Landing), King William County, 

Virgini.a. The survey focused on the dwarf wedgemussel 

(Alasmidonta heterodon), a federally listed-endangered species. 

Fiqur~ 1 indicat~s the survey area. This figure is derived 

from a selected portion of the U.S. Geological Survey topographic 

map of the Manquin, Va.7.S"minute quadrangle. The author:added 

annotations to show the approximate site of relevant features 

including sampling stations. Sampling stations and their 

approxL~te position are noted. Table l lists the sampling 

stations examined and their approximate river mile. 

Su~vey design followed criteria outlined by o.s. Fish and 

Wildlife Service. (Mayne, 1999). Survey design involved two 

related objectives. One objective was to satisfy concerns 

regardi119 results of a 1998 construction impact survey in the 

immedia1:e vicinity of the proposed construction site. The 1998 

survey :Lnvestiqated four sampling stations in a river reach from 

200 meters upstream of the proposed outfall structure to 800 

Tidal Pamunkey River Survey 
l 

August 19, ~999 
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(From Manquin, Va. U.S.G.S. 1.5 minute map; 1:24,000) 
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S1:a1:ion Iclen tifi.e: 
Rive: 

Local.e 
Mi~e 

Opstream Station* 53.1 200 meters upstream of proposed 

Crossing Station* 53·. 0 Proposed outfall location 

Downstream Station* 52.5 800 meters downstream of proposed 
outfall 

0-l 52.5 1300 meters downstream of 
proposed outfall --

D-2 52.2 1800 meters downstream of 
proposed outfall 

D-3 51.9 2300 meters ~ownstream of 
proposed outfall 

D-4 51.6 2800 meters downstream of 
proposed outfall 

D-5 51.3 3300 meters downstream of 
proposed outfall 

D-6 51.0 3800 meters downstream of 
proposed outfall 

D-7 50.6 4300 meters downstream of 
proposed outfall 

D-8 50.3 4800 meters downstream of 
proposed outfall 

D-9 49.7 5300 meters downstream of 
proposed outfall 

D-10 49.4 5800 meters downstream of 
proposed outfall 

Pampatike ::.andinq 48.8 9300 meters downstream of 
proposed outfall 

!rable 1. Sampling station loc:ati.ons. on the 
tidal. Pamunkey R:i ver, Hanover County, Vl.rguua. 

* Site alscs examined in 1998. 
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meters downstream of the structure site. Three of these sampling 

stations were to be re-examined. 

·The second study objective was to dete~ne potential 

presence of Alasmidonta h~terodon in the Pamunkey River in the 

region downstream of the proposed.outfall to the limit of 

perceived possib~e water quality influences of the discharge. 

Sampling stations were to be investigated beginning 0.5 river 

kilometers downstream of the furthest downstream station examined 
. --

in 1998. Potential -sampling stations were spaced every 0.5 

kilometers from that point downstream to the final station near 

Pampatike Landing, also known as Carter Landing. 

The survey design incorporated a work modification rule. 

While sampling successive stations downstream from the outfall 

site, if habitat appeared to become inappropriate to the point 

that additional sampling was not warranted, no further stations 

would be examined. Regardless of habitat parameters, the station 

at Pampatike Landing would be examined for freshwater mussels. 

Survey methods consisted principa~ly of SCUBA diving. Two 

different search techniques were used at each sampling station, 

transect sampling and unconstrained· sampling. 

For transect sampling, five 20 meter transects were 

searched. Each transect consisted of a 20 meter length of chain 

with buoys marking each transect end: The transects were laid 

parallel to the flow of the river, with the ends of the transects 

~ forming a rough line perpendicular to the channel. Transects were 

spaced evenly across the river; however, some adjustment, 

typically slightly crowding toward midstream, would be made to· 

account for large log piles or trees in the river. 

For each transect, a meter wide swath would be searched 

centered.on the transect. Search t~e for each transect wou~d be 

recorded as well as the mussels encountered. Also recorded was 

water depth and substrate type. 

Tldal P~unkey River Survey August 19, 1999 
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After the completion of transect searching, unconstrained 
searching· would be perfor.med. This constituted searching for a 

time interval ·throughout the most appropriate habitats available. 

Generally, this searching concentrated in the.20 meter length of 
river whe.E:'ein lay the transects; however, searching usually 

included some areas both upstream and downstream of the 

transects. During unconstrained searches, bankside areas 
typically avoided in transect sampling due to the presence of 

submerged timbers, ·would be examined as habitat warranted. For 
unconstrained searches, the number ot mussels·found and the 
search t~e expended was recorded. 

Fielc surveys occurred on June 16, 17, 18, and 19, 1999. 

Philip H. Stevenson, Robert Pegram, Alan Hancock, ·and William 

Crafton conducted the field surveys. Water visibility varied from 

one to th~ee meters during the survey, being dependent largely on 
water depth. Underwater lights were used to aid searching as 
needed. Water levels appeared to be nor.mal for the season. 

Tidal Pamunkey River Survey August 19, 1999 
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O~servati.ons 

The survey found four mussel species, family Unionidae. 

Table 2 lists the bivalve species found and their federal and 

state status •. No protected species of native freshwater mussel 

were found. 

Sc:ientifl.c Nama f Ccmman Nama J !'ade:al St:a tus I Sta'ta Status 
~ 

Anodonta imf'lic:aea alewife floater None None 

Ellipeio anqustaea Atlantic spike None -- None 

Ellioeio complanaea eastern el~iptio None None 

Leotodea ochracea tidewater mucket None None 

Corbic:ula flWZJinea• Asiatic clam None None 

~abl.e 2. Bivalve Spec:i.as i'oand ill Pamunkey River, 
Ba:ov~ Co1mty 1 Virginia 

* ncn-nati ve c1am 

Table 3 reports the abundance of mussels for the sampling 

stations. Table 3 indicates whether the given species was found 

as live spec~ens or relict shell. Relict shell here means any 

shell not still containing s.oft tissue such as· muscle tissues and 

includes shells of differing intactness and likely widely varying 
age postmortem. 

Table 3 indicates that there is a moderate abundance of 

common native mussels in the tidal habitats of the Pamunkey Riyer 

examined. Predominately one species, E. complanata, was .found. 

Other species were found typically as solitary individuals or 

shells, all at sites near the downstream end of the overall 
survey area. 

Mussels were found overwhelmingly in the relatively coarsest 

substrate available at any given site, muddy gravel among 

submerged logs. Very few live mussels were found in sand or mud 

subs~rates which represent the most commonly encountered 

substrates. The two sites at which the greatest number of mussels 

were found, D-08 and Downstream Station, both had relatively 

Tu!al Pamunk=y River Survey 
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'l'ranseat Data Unconstrained 'J!ot:al 
Search Dat:a 

Stat:~on Xdentifier Mussels Time Mussels !rima Mussels 'l'ime CPUB• 

Upstream Station* OL/llR 1.0 3L/10R 0.9 3L/21R 1.9 1.6 
. 

Crossing Station* 6L/9R o .. e 4L/GR 0.9 10L/17R 1.7 5.9 

Downstream Station* 2L/1R 0.8 19L/6R 1.0 21L/7R 1.8 11.7 

D-Ol 2L/2R 1.0 OL/OR 0.7 2L/2R 1.7 1.2 

D-02 OL/OR 1.0 OL/OR 0.8 OL/OR 1-.8 0.0 

D-03 4L/10R 1.0 2L/5R 0.5 6L/15R 1.5 4.0 

D-04 2L/4R 1.0 OL/3R 0.8 2L/7R 1.8 1.1 

D-05 OL/5R 1.0 OL/SR 0.5 OL/lOR 1.5 0.0. 

0-06 2L/2R 1.0 7L/10R 1.0 9L/12R 2.0 4.5 

D-01 OL/OR 0.5 8L/2R 1.0 8L/2R 1.5 5.3 

D-08 26L/6R 0.9 25L/8R 1.0 51L/14R 1.9 26.8 

D-09 OL/7R 0.7 9L/6R 1.0 9L/13R1 1.7 5.3 

D-10 lL/lR 0.1 13L/16R 1.0 14L/19R1 1.7 8.2 

Pampatike Landing · SL/lR 1.0 2L/3R 0.6 7L/3R 1.6 4.4 

Total 50L/61R 12.4 92L/92R 11.7 142L/143R 23.1 5.9 

Table 3. Mussels observed by sampling station, tidal waters 
I 

of 'the 
Pamunkay River, Hanove~ County, Virginia. 

All observations are for Elliptio complanata unless otherwise noted. 
• - Catch per unit effort, calculated for live mussels only • 
• - includes 1 live Leptodea ochracea, 2 live Anodonta implicata • 
• - includes. 1 live Anodonta J.mplJ.cata, 1 relict Ell1pt1o angustata. 
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large ~ounts of coarser substrate present; however, Crossing 

Station, the site with the coarsest substrate, had a moderate 

mussel abundance. The other distributional pattern of note is 

that the stations from D-Ol through 0-05 ha~ generally very low 

mussel abundance. These sites had substrates largely limited to 

sand or soft mud/silt/detritus. 

Corbicula was present throughout the survey area. This 

introduced clam frequently occurred in areas in which mussels 

were usually not present, including soft mud of near the river 

banks. This clam was qenerally very uncommon or absent in the 

sand substrate which dominates midstream. 

The habitat of this.section of the Pamunkey ~ver is 

described below. This description provides an overview of all 

general habitat parameters. Following the overview, specific ·­

sampling stations will be describe~ in more detail as 

appropriate. 

The Pamunkey River is freshwater tidal stream with a 

moderate tidal current. Stream width varied from 36 to 54 meters. 

Tidal variation was approximately 1.0 meter. Midstream water 

depth at low tide varied from 1 •. 5 to: 6 meters. · 
The river substrate can be typified as follows. Sand with a 

variable silt overlay occupies the midstream 40-60% of the river 

bed. As a rule, the sand substrate included a very minor amount 

of coarse p~rticles such as qravel. Bankside areas were mud, 

detritus, or somet~es clay exposures. 

A transition zone several meters wide often lay between the 
sandy midstre~ substrate and bankside areas. The zone generally 

consisted of a muddy gravel substrate found among logs. Gravel 

~ was found almost exclusively among logs, particularly from 

Downstream Station and sampling stations further downstream. Logs 

lay oriented roughly parallel to the current, and appear to act 

as ~breakwatersn buffering the gravel from the current. 

August 19, 19~9 
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As one proceeds towards the bank from the logs, water depth 

decreased rapidly. Very soft s~strates of mud, silt, and/or 

detritus typify bankside areas. Soft substrate extends 5-15 

meters t~ward midstream. 

Live mussels were found a1most exclusively in the transition 

zone. Ve~r:y rarely were live mussels found in the sand substrate 

of midst;:eam. Transect search data reflects this. Transect 

searches, as oppos~d to unconstrained searches, generally are 

more repl:esentative of overall conditions, as transects sample a 

substrate~ in proportion to its representati.on in the river bed. 

Unconstrained searches usually produced more live mussels as 
divers could search areas that observably contain coarser 

substrates such as gravel. Some transects did land in the 

transitions zone noted earlier and searches usually would produce 

live mussels. The largest number of live mussels from transect 

searches·, at site D-08, resulted when there were several logs 

present midstream resulting in an uncommon abundance of gravel 

substrate present midstream. 

The ::-iver banks tend to be moderately low, typically 1-2 

meters hiq·h. Vegetation borders the creek throughout. The banks 

are eithe:: well-vegetated or composed of dense root mats where 

steeply cut. In a few locations, the river steeply cut uplands . 
abutting t:he ri~er producing very steep, bare banks 5-10 meter~ 

high. Tree!s shaded most bankside areas; however the canopy rarely 

reaches mc1re than 10 meters toward midstream. No ~ubmerged 

aquatic vegetation was observed. 

The most significant disturbances along the river are where · 

several riparian landowners have removed most trees and replaced 

them with well-groomed lawns. Small docks and boat ramps were the 

other noted human disturbances. 

Trees apparently fall frequently into the river. Crossing 

Station has a live tree fallen into the sampling station since 

Tidal Pamunkey Rjver Survey August 19, 19~9 
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the November, 1998 survey. Also, one day while sampling a tree 

fell into the river in the interval between leaving the landing 

and returning and the end of the day. Numerous tree trunks and 

some live trees.lie extending.perpendicular into the river. 

Erosion appears to be very active in this stretch of the river. 

In the text which follows, I describe the survey results for 

specific sampling stations. 
The three furthest upstream sampling stations, as a group, . --

had coarser substrate than the other sampling stations. Crossing 

Station, in particular, had a significant amount of cobbl~ 

present toward ·the ascending left side, adjacent the sharply cut 

bank. Upstream Station had significant amounts of gravel mixed in 

with a the midstream sand substrate~ Downstream Station differed 

in having a large amount of gravel deposited among logs along the 

ascending right side, a depositional pattern observed at 

downstream stations. Below Crossing Station, no sampling station 

was noted to have a substantial amount of gravel, except 

associated with fallen logs. No downstream stations had any 

significant amounts of cobbles. 

Even though these upstream stations·had some coarser 

substrate particles, the bankside areas were still dominated by 

soft mud and organic matter. In 1998, bankside portions of both 

Upstream Station's and·crossing Station's substrate were noted to 

be thickly covered by newly fallen leaves. During this survey 

~ those same areas w~re noted to have substrates of soft mud and 

detritus, as would be expected from a bankside eddy capable of 

depositing leaf fall in a tidal river. 

The sampling stations D-Ol through D-05 had a similar 

~ character. They define a relatively shallow reach of river, depth 

not exceeding 4 meters. The sites substrata was very unifor.m, 

with loose sand dominating the middle third of the river. The 
sand, having a thin silt layer midstream, became progressively 

Tidal Pamunkey River Survey August 19, 19~9 
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muddier toward either bank. Within 10 meters of the bank the 

substrat:e transitioned entirely to soft mud. Corbicula was 

generally the only bivalve present in the mud, with virtually no 

bivalves of any kind in the loose sand. 

S~ations D-06 to D-10 define a reach where substrates tended 

to show an initial increase in gravel present, which slowly 

decreased heading downstream until dropping out again, at D-10. 

Gravel was always limited to areas near one bank and among fallen · 

logs in c:ieeper water. The midstream areas had the same general 

characte:: as noted for the five immed.iate).y preceding upstream 

sites, i .. e. an expanse of loose sand. The sand t~nded to be clean 

swept in midstream. The gravel substrate tended to be muddy but 

not deeply embedded. 

D-10 was the station at which periodic sampling every 0.5 

ki+ometex:· heading downstream terminated. This station was 

adjacent to a very steeply cut and bare bank, which appeared to 

be composed almost exclusively of clay. This is the genera~ 

nature of the upland which abuts the river for roughly one 

kilometer here. Noting the preference for mussels to occupy only 

the trans.ition zone gravel patches, this habitat becoming 

relatively scarce, and.little apparent source material for such 

substrate from eroding uplands adjacent the river, I judged that 

the availclbility of potential habitat for A. heterodon was so 

remote th.:Lt no more stations intervening between 0-10 and the 

terminal station, P~patike Landing, neede~ to be sampled. 

Stations 0-09 and 0-10 both yielded additional species from 

the upstream stations. The live specimens were found in the 

gravel of the transition zone. One species, Elliptio angustata, 

was found at 0-10 as a single, small valve. 

P~patike Station, the furthest downstream examined, has a 

substrate t.hat consists of a loose sand dominating the middle of 

the river. An extensive mud/detritus bed extends well toward 

ndal Pamunkey River Survey August 19, 1999 
11 

-118Q-



~ 

midstream from the inside of the bend. Toward the outside. of the 

bend, the sand includes a small fraction of gravel; however, just 

as gravel 

sharply. 

leads to 

found at 

bend. 

noticeably increases, the bottom begins to rise more 

This rise coincides with· a soft .clay exposure which 

a soft mud/sand shoreline substrate. The few mussels 

this station were all found toward the outside of the 

Tidal Pamunkey River Survey August 19, 19~9 
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Dl.scussion 

The Pamunkey River contains populations of four native 

mussel species in the survey area. These four species range 

widely in eastern North America. All occur both further south and 

north of the Pamunkey River. No evidence of the presence of 

Alasmidonta heterodon was found. 

Pre~;ence of native mussels is a minimum threshold indicator 

of potential for A. heterodon, as this species never occurs 

outside the presence of ether unionid species; however, all of 

these species often occur in habitats apparently unacceptable for 

dwarf wedgemussel. Leptodea ochracea may occur pr~arily in 

habitats unsuitable for A. heterodon. Ell~ptio complanata is one 

of the .mo.st widely ranging mussels in eastern North America, and 

frequently occurs in habitats inappropriate for rare fluviatile 

mussels. 

Corbicula £luminea generally is a negative indicator for A. 

heter~don. I have previously not noted A. heterodon to occur 

sy.mpatrically with Corbicula, and this exotic species seems to 

suppress c1ther native bivalve populations as well. Similar 

interpretations have been advanced by other researchers (Boozer 

et al, 1979; Clarke, 1988; Sickel, 1973). 

S~ream substrate is largely inappropriate for mussels. As 

noted, mussels occur almost exclusively among the stablest 

substrates present. This result is predicted from the 1998 

P~unkey River survey in which mussels were found only in 

relatively coarse substrate (Stevenson, 1999). 

The largest expanse of silt free substrate was loose sand; 

apparently unsuitable for all mussels. The sand is likely 

mechanical:~y unsuitable to anchor mussels, resulting in 

displacement during high currents to areas of lower velocity. 

Also predat:ion might occur more readily there. 

Tidal Pamunkey River Survey August 19. 1999 
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The soft sed~ents of mud and detritus abutting the river 

banks is apparently unsuitable for mussels. The species found in 

this survey virtually never occurred there. ~asmidonta heterodon 

is noted to inhabit variable substrate, but is not noted to come 

from soft mud and detritus (Adams, 1990; Clarke, 198~; Counts, et 

al., 1991; Johnson, 1970; Michaelson,. 1993; Neves, 19-93; Ortmann, 

1919; Stevenson, 1994; Strayer et al., 1997; U.S. Fish and 

Wildlife Service, 1993) • 
The tidal nature of the Pamunkey River seems to exert a 

pervasive influence here. The 1998 survey noted that midstream 

cobble deposits were muddy. The alternating directional flow 

probably allows more settling.of fine silt ~onq coarse midstream 

substrate as there is no unidirectional transport of particles 

downstream as in a nontidal river. 

The tidal nature of the stream is also reflected in the 

species pre.sent. Leptodea ochra.c:ea is well-known to inhabit tidal 

waters(Adams, 1990; Johnson, 1970; Ortmann, 1919; Strayer et al., 

1997). Anodonta implicata is also known from tidal areas 

(Johnson, 1970; Ortmann, 1919; Strayer et al., 1997). Elliptio 

complanata ranges widely, and I have frequently seen it in 

freshwater tidal areas in Virginia. 

The fourth species reported, identified as Elliptic 

angustata, is a problematic species systematically and 

taxonomically and any analysis of its presence is difficult. I 

~ have found it in very soft mud previously and it seems to favor 

quieter waters(unpub. data). The single spec~en found was 

represented by a small broken valve missing the posterior third 

of the shell, and another very similar recognized species, 

Elliptio fisheriana, with distinguishing characters present in 

the posterior part of the shell might occur here. I have found 

mussels identifiable as E. fisheriana in·more variable habitats 

than E. angustata; however, those habitats have included mud 
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substrat~. In any eventuality, the fourth species found does not 

indicate greater likelihood of any rare mussels being present, 

and its occurrence seems to agree with th~ independent 

observation of reduction of_coarse substrate at station 0-10. 

Since its description in 183~, no definitive record of 

Alasmidonta heterodo~ occu~ring in tidal waters exists. (See 

(Adams, 1!~90; Clarke, 1981; Johnson, 1970; Ortmann, 1919; Strayer 

et al., 1!l97; 0. S. r. W. s., 1993) . Riddick's 1973 survey of the 

Pamunkey basin found dwarf wedgemussel only at the edge of the 

Piedmont well away from tidewater. Given the long history of this 

species an.d its distinctive shell characteristics, identification 

of specimens from tidal waters would have been expected by now. 

Adams, 1990, Johnson, 1970, Ortmann, 1919, and Strayer et al., 

·1997 all report records of tidal Onionidae, so the lack of 

records for dwarf wedgemussel is not biased simply by authors 

intended topical coverage. It appears that some factor associated 

with tidal freshwater prevents A. heterodon from occurring there. 

The 0 .. S. Fish and Wildlife Service noted an oxygen sag in 

the Pamunkey River adjacent .Pampatike Landing(Mayne 1999) A value 

of 2.8 mg/J.iter was reported there; the STORET water quality : 

database ftLrth~r reported a value of total dissolved oxygen as 

3.9 mg/liter on September 11, 1996 at the Route 360 bridge over a 

mile upstream of the survey area. (Alling, 1999). ·Given the 

presence of substrate containing much organic matter throughout 

the survey area, natural disso~ved oxygen levels could be 
problematic.for the survival of dwarf wedgemussel in tidal 

freshwater ::1ere and elsewhere. This may explain the lack of 

records for A. heterodon in tidal waters over the 169 years of 

recorded knclwledge of the species. 

It is <:onceivable that conditions at the very border of 

tidewater, ~there conditions are more nearly ~ike that of ·a 

nontidal stl:eam might support dwarf wedqemussel. While such 

Tidal Pamunkey River Swvey August 19, 199~ 
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situations might occur in the Pamunkey river, they would exist 
several miles upstream of the survey area at a minimum. The 

entire survey area has a strong tide which rises 0.8 to 1.0 

meters high. The rising tide appears to last nearly six hours, 

i.e. it follows the periodic pattern expected on the coast. The 

tidal nature of the Pamunkey River in the survey area probably 

renders the habitats present there highly unsuitable to sustain 

Alasmidonta ,heterodon . 
. . . --
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Four common and widespread species of native freshwater 

mussels, family Unionidae, were found. The species found are: 

Anodonta ~licata 

Elliptio angustata 

Elliptio complanata 

Leptodea ochracea 

No speciK~ns of th~ dwarf we~qemussel, Alasmidonta heterodon, or 

any othe4 federally or state listed endangered or threatened 

species.were found. 
From consideration of general biological fe.atures and stream 

habitats, I co~sider the Pamunkey River in the survey area to be 

highly unsuitable ~or A. heterodon. Furthermore, the complete 

lack of any literature records for the 169 years of recorded 

history of the dwarf wedgemussel noting its occurrence in tidal 

waters stx·ongly argues against its potential occurrence in tidal 

waters he4e. 
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Appendix :t Nonstanda:d ~ezm.:i.Do1ogy 

The following ter.ms of nonstandard usage may appear in the text. 

ascendi:g-:~ght side - the side of the river to the right of 
an observer when standing instream facing upstream, 
i.e. facing the ascending direction. 

ascend±ng-1eft side - side of the river to the left of an 
observer when standing instream facing upstream, i.e. 
facing the ascending direction. 

descend1ng-right s~da - side of the river to the right of an 
observer when standing instream facing downstream, i.e. 
facing the descending direction. Note that the 
descending-right side and the ascending-right side are 
opposite sides of the river at a given point. Also, the 
descending-right side is the same as the ascending-left 
side for a given point. 

descend:Lnq-left s~de - side of the river to the left of an· 
observer when standing instream facing downstream, i.e. 
facing the descending•direction. 
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United States Department of the Interior 
FISH AND \VIL.DLIFE SERVICE 

Mr. Ronald L. Taylor, P .E. 
Hazen and Sawyer, P.C. 
4011 WestChase Boulevard 
Raleigh, Noith C~lina 27607 

Dear Mr. Taylor: 

Ecological Services 
6669 Short Lane 

Gloucester, Vqinja 23061 

September 8, 1999 

Re: Wastewater Treatment Plant 
VPDES permit VA0089915, 
Hanover County, V~a 

This responds to the September 3, 1999 correspondence submitted as part of ongoing 
coordination with the U.S. Fish and Wtldlife Service regarding the referenced project. In the 
Service's March 11, 1999 and May 11, 1999 letters, we indicated that the Pamunkey River 
should be re-surveyed during summer months in a more rigorous manner for appropriate habitat 
for the federally listed endangered dwarf wedge mussel (Alasmidonta heterodon) which may 
occur within the influence of the proposed wastewater discharge. 

The Service has reviewed the freshwater mussel survey report perfotmed by Creek Laboratory in 
conformance with additional requirements set fonh by the Service. Based on the August 19, 
1999 survey report, it is the opinion of the Service that appropriate habitat for this species does 
not occur at the project site and, therefore, this project is not likely to adversely affect the dwarf · 
wedge mussel. 

If project plans change or portions of the proposed project were not evaluated, it is the Service's 
recommendation that the changes and/or remainder of the project be submitted for our review. If 
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Ronald L. Taylor, P .E. 2 

you have any questions or need further assistance, please contact Cindy Kane of this office at 
(804) 693-6694, extenSion 109. 

Sincerely, 

/~Pt. /}t.~ 

cc: 

Karen L. Mayne 
Supervisor 
Vtrginia Field Office 

Department of Public Utilities, Hanover County, VA 
(A TIN: M:r .. Steven HeJ:ZOg, Utility Engineer) 

Virginia Department of Environmental Quality, Glen Allen, VA 
~(ATTN: Mr. Allen Brockenbrough) 
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COMMONWEALTH of VIRGINIA 
DEPARTJ1ENT OF ENVIRONMENTAL QUAlJTY 

EXCERPT FROM THE PROCEEDINGS OF THE STATE WATER CONTROL 
BOARD AT ITS MEETING ON MARCH 11, 1999 

MINUTE NO. 11 • Proposed Issuance of Permit No. VA0089915 
Totopotomoy WWTP. Hanover County 

::. t 

Piedmont Regional Office Engineer Allan Brockenbrough made a presentation to the Board 
summarizing the issues raised during the public comment period and at the public hearing 
for the proposed VPDES permit. The permit would be issued to the County of Hanover for 
discharges of 5.0 and 10.0 MGD of treated wastewater from the Totopotomoy WWTP to 
the Pamunkey River. A public hearing on the proposed permit was held in Hanover 
Courthouse on January 19, 1999 with Mr. VanAuken serving as the hearing officer. 
Numerous issues were raised during the hearing and the public comment period. Issues 
included the existing low dissolved oxygen concentrations in the Pamunkey River; toxic 
impacts on anadromous fish and mussels; the possibility of rare, threatened or endangered 
mussels near the outfall; outfall location; temperature impacts; wetlands impacts due to 
construction and operation of utility lines; water supply impacts; and numerous issues 
unrelated to the VPDES permit. 

After a· lengthy discussion on the issues raised during the hearing and changes to the 
permit proposed by the staff, the following staff recommendation was made to the Board: 

STAFF RECOMMENDATION 

1. Direct the staff to issue VPDES Permit No. VA0089915 with the following 
modifications: 

a. Decrease the Total Suspended Solids limitation to a monthly average of 
1 0 mg/1 and a weekly maximum of 15 mg/1. 

b. Increase the minimum Dissolved Oxygen limitation from 5.0 mg/1 to 
6.5 mg/1. 

c. Include the following special condition dealing with an in-stream 
macroinvertebrate study: 
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EXCERPT FROM THE PROCEEDINGS OF THE STATE WATER CONTROL 
BOARD AT ITS MEETING ON MARCH 11, 1999 
MINUTE NO. 11 • Proposed Issuance of Permit No. VA0089915 

Totopotomoy WWTP. Hanover Countv 

"The permittee shall perform an annual quantitative benthic 
macroinvertebra~e study on the Pamunkey River to assess impacts of the 
Totopotomoy WWTP discharge. The study shall be conducted between 
August 15th and October 15th beginning in 2002. The study design, 
including sampling locations, survey methods, data analysis, etc. shall be 
submitted to and approved by CEQ Water Division staff prior to initiation of 
testing." 

Board Decisior1 

The Board voted 6-to-1 to approve the staff's recommendation with Ms. JoAnn Kwong 
dissenting. 
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Gerard Sattley: 

STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion - Totopotomoy WNrP, Hanover County 

The next is:sue concerns a draft permit for the County of Hanover's Totopotomoy Sewage 
Treatment Plant which was the subject of a Public Hearing about three weeks ago. 1 want to 
ask the permit writer, Mr. Allan Brockenbrough to come up and do the staff presentation. Mr. 

Vanauken chaired the Public Hearing we had at the County Courthouse. It was quite a spirited 
event. Hopefully, we can narrow it down. It's a complex permit; the issues are complex and 
hopefully we'll be able to sort through those for you. I assume that you all got the packages we 
sent out last week. Hopefully, they gave you an opportunity to get an idea of what the issues 
are ..•.. Mr. Brockenbrough will try to guide you through those. 

Allan Brockenbrough: 

Good Momil1g Mr. Chairman, members of the Board. My· name is Allan Brockenbrough. I'm the 
permit writer for the proposed Totopotomoy Wastewater Treatment Plant in Hanover Co. You 
have before you a very complex, major new permit for a major wastewater treatment facility on 
the Pamunkey River. It entails a lot of complex permitting issues. I trust you've had an 
opportunity t:o review the detailed briefjng package provided last week. I'd like to summarize 
those issues for you. Feel free to interrupt me at any time with any questions you may have. 
We're also handing out a copy of viewgraphs and a little better map to help you visualize some 
of the areas that are of concern through this hearing and permitting process. Hanover County 
has wrestled with what to do for long term sewage capacity for many years now. They 
currently 9perate three wastewater treatment plants for the community of Hanover Courthouse, 
the Town of Ashland, and the vicinity of Doswell. The majority of their sewage is presently 
sent to Henrico County for treatment at the Henrico Regional Wastewater Treatment Facility. 
Beginning in 2003 the county believes that they will be exceeding their allocated capacity at 
the Henrico facility and has a need for additional sewage capacity. In the mid-80s they 
decided that a wastewater treatment plant on Totopotomoy Creek with a discharge to the 
Pamunkey River was the way they wanted to proceed. You've got a map there in front of you; 
the black and white map which shows the iocation of the treatment plant on Totopotomoy 
Creek and the discharge down on the Pamunkey. You've got another color map before you 
that has a little better detail on the receiving stream. Question arose about copies of maps, 
etc., by a member(s) of the board. (Not understood) The county applied to DEQ in April of 
97 for a discharge permit for flows of 5 MGD and 10 MGD. There were numerous 
modifications to the application over the years, over the next year and a half. The application 
was considered complete in October of 98. Now, knowing that there was substantial public 
interest in the proposal the county officials requested, up front, that we authorize a public 
hearing for this permit The hearing was authorized and held in Hanover Courthouse on 
January 19th of this year. Mr. Van Auken served as the Hearing Officer. About 65 individuals 
attended the hearing. We had comments from 18 to 20 individuals. We also received 25 to 30 
written comments during the notice period. The detailed summary of the oral comments and 
written comments, also, is induded in your briefing package. We've categorized and tried to 
prioritize the issues in terms of their applicability under the VPDES Permit Program. I'll 
summarize it for you, and address each for you. The primary concern that we saw, the 
number one issue, was dissolved oxygen (DO) in the Pamunkey River. We're located in a 
very sensitive section of the river in the very top of the estuary. Route 360 or slightly above 

1 

-1198-

001.E72· 



STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11,1999 

Discussion- Totop~tomoy 'WNTP, Hanover County 

360, is pretty much the upper end of the tidal action in the estuary. Below 360 for about a 
distance of a miles we've got pretty good water quality. When we get down in this area known 
as the •islancr we have existing dissolved oxygen (00) violations in the Pamunkey River; the 
staff believes due to the extensive marshes in. the area. This one marsh right here in the island 
area covers roughly a square mile that is mud flat at low tide and submerged at high tide. And 
the Pamunkey from there on down ..... we have another regional map on the back side of 
this ...... is very much dominated by marshes. To orient yourselves, we're talking about 
it ... here's 360; discharge location in here; 6 miles down to this first very large marsh; from 
there on out the Pamunkey River is dominated very much by extensble tidal marshes. And, 
like a lot of the rivers we have throughout the state with a lot of tidal marsh we often have 
suppressed. dissolved oxygen (DO) levels as a result of the organic load in those marshes 
that's delivered to the river with every· tidal cycle. We've had a policy, the DEQ, since 1987 for 
waters that are impacted by swamps or marshes .. and that is that we apply limits of 1 0 mg/1 
CBOD5, total suspended solids (TSS); and 3 mg/1 TKN. And it is our opinion that effluent 
treated to that degree is not hurt or further conbibute to lower DO values in the receiving 
stream. That's.~~~ .a. _high lev(tl of ~~tment .. that you. can put as much of it as you want oUt 
there and it's not going tp further suppress DO~ You're pretty much talking about being close to :{ 
background conditions.t?. Those were the limits originally put in this permit. During the 
permitting process we did back off of the total suspended solids (TSS) limit to 15 mg/1 at the 
request of the applicant. That meant some cost savings in terms of whether or not they would 
immediately need effluent filters at the facility. There's not a real direct correlation between 
suspended solids and DO in the river and we accommodated that. Since that time we have 
reevaluated that and due to the extent of the low DO values in this area of the estuary, we 
experienced low DO, roughly 30% of the time we•n violate the 5 mg/1 daily average standard. 
Due to the extent of those low DO occurrences we think that we need to go back to the 10-10;-
3; the original 10-1 0-3 that was in the permit and restore that original 1 0 mg/1 suspended solids 
limit Not so much out of concem for suspended solids, . but for the additional reliability it gets 
you on the oxygen demanding materials and on the CBOD. In order to meet 10-10-3, the 
Virginia Department of Health generally requires tertiary treatment effluent filters. Facilities we 
have in this region with effluent filters consistently put out BODs and total suspended solids in 
the 1-2-3-4 range, pretty much the background level that we have in the Pamunkey River. 
we·ve also gone and reevaluated the DO limit We had a minimum DO limit of 5 mg/1 which is 
the standard in this permit As a result to the public comments and taking a closer look at the 
DO violations in' the Pamunkey we•ve decided to increase that to 6.5 from 5. 

Board Member (Mr. VanAuken): 
I 

At this point could you tell us approximately what the dissolved oxygen level would be when 
we get down around the island, along the aeek? 

Brockenbrough: 

We have DO values in that area in the summer time in between 4 and 5 on a 24-hour 
average. On an instantaneous it may be down around 4 or even lower on an instantaneous 
value, but on a 24-hour average we violate the 5 roughly 30% of the time. It's upper 4s, mid 4s. 
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STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy WWTP, Hanover County 

Board Me1nber (Mr. VanAuken): 

Thafs the 11atural condition though. 

Brockenba·ough: 

Thafs right Thafs right. We have 6's, S.S's up in this area during warm weather. The second 
issue that was brought up was toxic impacts and impads on mussels and anadromous fish. It's 
a very important segment of river for anagamous fish spawning, a_Jot of sbiped bass, shad 
spawning throughout this whole, whole area. A lot of fry staging here all summer long waiting 
to go back out to open waters. We believe that the permit is protective of these organisms. We 
believe. that our water quality standards are protective of endangered species and all the 
species we have in Virginia. We don't feel there'll be further degradation of DO to impad any 
of these species. With regard to taxies, there are a lot of conservative assumptions that have 
gone into the ·limits in this permit. There's mixing from the water that comes down the river. 
There's also tidal mixing. We have not given the applicant any credit for any tidal mixing in this 
sedion of the river. We've only given them credit for the mixing they get from the freshwater 
flow coming down the river. A very conservative assumption. We believe the water quality 
s~andards are protective. But, in response to the concerns about the impacts on organisms. we 
have proposed to add a study in the permit where the permittee or their consultants will go out 
and deploy an artificial substrate .. usually milk crates in the river above and below the 
discharge once a year. Leave those in the stream and retrieve and study the 
macroinvert.ebrates that have colonized on that artificial strata to further define the extent of 
any impact. The third issue which is closely related to the first two is endangered species. 
This sectiort of river is not designated in our water quality standards as containing endangered 
species. That doesn't mean that they're not there. It hasn't been designated. We do believe 
our standards and the permit are protective of endangered species. The species of concern is 
a mussel. Mussels are disappearing at an alarming rate all aaoss the country. For the most 
part it isn't due to pollutants in the water column though. The primary factors that are resulting 
in the great decline of mussel population are mostly destruction of the habitat They don't deal 
with shifting sediments. And, inadequate soil and erosion control measures have resulted in a 
lot of siltation, a lot of sifting sediments in a lot of these rivers that the mussels aren't able to 
adapt to, TI1ere are a lot of other reasons, including predation, introduction of exotic species 
such as zebra mussels and whatnot that out-compete them also. Were it included in our 
standards as containing endangered species, the only effed on the permit would be a hallogen 
ban. ;We would not allow the use of chlorine as a disinfedant. The county is not proposing to 
use Chlorine disinfection From the very beginning they've gone with ultraviolet disinfection, so. 
if there were any endangered species in that section there really would be no impact on the 
limits in the permil The limits in the permit are protective. The county has gone out and done a 
survey in preparation of their application for a permit from the Corps of Engineers for 
construction of the outfall facility. Results of that survey are subjed to a bit of debate and 
dispute by some of the opponents. But again, that doesn•t have any impact on the limits in this 
permit and we'll leave those issues to the Corps and their evaluation of the 404 permit for 
construction of the outfall. The third. or. excuse me. the fourth major issue has been discharge 
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STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy 'WWTP, Hanover County 

location. 1 know you've received some correspondence on this. There's discussion in our 
summary. I'll walk you through a brief history. The discharge location is located on a very 
large, privately held fann known as Newcastle Farm. I believe ifs roughly 900 acres. The 
county's original proposal was to discharge pretty much in the center of the farm. The farm, 
basically, runs from 360 down to this tributary, down here {pointing to map). Encompasses all 
of that open area. The ·county's original proposal was discharge here in the center of the farm. 
That's the location of a family-owned boat ramp and irrigation site where they withdraw water 
for their irrigation and use the river for fishing and swimming. Not wanting to have that at that 
location the family approached tne county and asked them to evaluat~ some alternatives. The 
county evaluated an alternative at the top of the farm here at the 360 bridge and two 

. alternatives; one about there (pointing to map) known as Downstream I, and one further down 
known as Downstream II. After evaluating those sites the county seleded the Downstream II 
site and amended their application accordingly, and the permit was modified. The landowner 
made it clear that he was not .interested ·in selling .to the county under any cir~mstances. They 
were going to have to exercise their right of eminent domain. The county also determined at 
some point that this lower parcel, while on the same farm. was not on the same tax parcel. It 
was not included in their conditional use permit, local conditional use permit Neighboring 
property owners had not been notified they didn't have their own zoning straight for that 
downstream site. 

Board Member (JoAnn Kwong): 

Could you explain that part if you will. ..... I didn't understand (Boardmember) 

Brockenbrough: 

They have to go through and rezone the property or issue a conditional use permit for the 
property to be able to construct that sewer line. And they had gone through that process before 
they came to us to apply for a permit.· They determined that this farm was chopped up for tax 
purposes into several parcels and this lower parcel was not included in their permit. The end 
result was the county moved back to the original site. 

Now, I know you've had some correspondence and whatnot and know that's been subjed to a 
suit and a lot of discussion on intentions and what not 

Board Member (Karl F. Wenger): 

Why do the owners of the farm object so, to this particular outfall if this was all done in 
advance and the conditional use permit was granted? Was it over their objedions? 

Brockenbrough: 

Maybe, they can speak to that, but I would assume that it was over their objedions. I believe 
they had pretty much indicated to the county all along they weren't interested in having an 
outfall on their property. 
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John Marshall: 

STATE WATER CONTROL BOARD 
BOARD MEETING - MARCH 11, 1999 

Discussion- Totopotomoy VVWTP. Hanover County 

Allan, I can confirm thal 
My name is John Marshall ... we represent the landowners and the conditional use permit was ~ 
issued ovc!r their strenuous objections. 

Brockenbrough: 

The botto1n line is DEQ normally does not pick discharge locations. The board, State Water • 
Control B'lard has, on occasion, may~e changed a location if it was a driving water quality 
issue to make them make that change. That is pretty much a local land use issue. The 
applicant says what they want to do; they come to us with a location and we establish the 
standards and the permit conditions to preted water quality at that location. 

Board Member (Mr. VanAuken): 

I have a c:ouple of questions for you here. The first thing, since you talk about the outfall 
locations. would you tell us, please, what is immediately below each of these two outfall 
locations? 

Brockenbrough: 

Approximately 50 yards below the proposed location is an irrigation pump for the farm. There's 
a boat ramp and an area that's been used by the family as a picnic-swimming area. 

Board Member (Mr. VanAuken): 

Used by the fa~ily, or used by the public, or only by the family (Question garbled some'Nhat) 

Brockenbrough: 

We've gotten some letters from Boy Scout troops and what not that use of the property as well. 
Down here you're getting ..•. you're at the property line for the most part, and you're getting into 
other neighboring properties. There are similar boat ramps, boat docks, hundred, hundred-fifty 
yards maybe below that downstream site. 

Board Mernber (Mr. VanAuken): 

Is there any swimming in there .... .is that colony used for swimming in that area? 
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Brockenbrough: 

STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy WWTP, Hanover County 

1 don't have any firsthand knowledge of thal I'm sure there has been over the years, at some 
point Whether or not there is right now, I don't know. We establi~h standards to protect the: 
waters and maintain them as fishable and swimmable. Okay. We have a fecal coliform limit in 
that permit that should protect that use in the Stream. That's not to say that you or me or any 
person that knew of a sewage discharge might not choose to swim there if they knew it was 
there. But the permit is designed to protect that use. 

Board Member (Mr. VanAuken): 

But, in reality, you could be discharging to still water and the people knew it was coming from 
the sewage treatment plant, they probably wouldn't swim right below it 

In doing your calculations for this, now, you're working with an area above 360 with a normal 
straight flow river and down below the area we're talking_ about we've got tidal river. In the 
area where we're talking about, you've got a combination. Am I correct in assuming that you 
have computer models that will help you with flat flow and other computer models that will help 
you with the tidal area but where you've got a combined effed that computer models don't 
work too well? 

Brockenbrough: 

It's certainly more difficult There has been some modeling of the discharge. The outfall 
indudes a diffuser that basically goes a third of the way across the river and has multiple ports 
to encourage very rapid mixing and assimilation into the stream. There has been some 
computer modeling of that The modeling we've had a little bit of concern with and thars why 
we've have gone with the approach of just giving them credit for what's coming down the river. 
I suspect that were this facility to be built, permit issued, and facility built, that within a ·few 
short years we'd probably be looking at a dye-study to further pin down the degree of tidal 
mixing that mayb~ they'll get ~edit for in the future, as they grow. 

Board Member (Mr. VanAuken): 

The long and short of this is this is a lot more difficult than most cases to figure what's really 
going to happen here? 

Brockenbrough: 

Yes sir. 

6 

-1203-

0()1:.€77 



STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy \NWTP, Hanover County 

Board Mernber (Karl F. Wenger): 

If I recall Cllrredly what I've read in here there are .•.• some of the people who are objecting to 
this, point CJut that there are some alternatives that are as feasible as using a county treatment 
plant and so on. Is that correct? 

Brockenbrough: 

There were a lot of alternatives kicked around. One of those was whether or not Hanover 
County could have or should have negotiated for additional capacity with neighboring 
jurisdidions, City of Richmond, or County of Henrico. That's a local issue that we don't typically 
get involved with. The county's made the decision of how they want to proceed. It's our job to 
write a permit to preted the river for the projed they've proposed. 

Board Member (JoAnn Kwong): 

Let me clarify something for my understanding. Personally, from what" I know ... l have 
problems with imposing costs on private landowners, for widespread public benefit, but, that's 
not really tht:t issue before us ..••.• is that correct? What you're saying is that the county, or, the 
city has made this decision and our sole job here, today, is to decide if we can grant that 
permit based on water quality ....... {question completed/assisted by A. Brockenbrough as 
indicated below/next). 

Brockenbrc•ugh: 

Are we protecting the water quality? 

Board Member (JoAnn Kwong): 

So we ... .ifs not really our position right now to be debating either alternatives, or alternative 
sites for the discharge,· is that corred? 

Brockenbrough: 

It generally is not. We get a lot of issues thrown to us at Public Hearings that aren't really 
applicable to the VPDES Permitting process. Is the growth that the county wants, that the 
county's planning for good? You know. It's not a water quality issue, or a discharge permit 
issue, it's a lcscal planning land use issue. 

Board Member (JoAnn Kwong): 

So, even if there are alternatives that we think would be better, we are only to address the 
question of whether the water quality will be impacted based on the standards that we have 
put Is that the corred interpretation? 
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STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy VNITP, Hanover County 

Brockenbrough: 

It's generally how we proceed. Maybe ....... {interrupt) 

Board Member (Hunter Craig): 

Mr. Treacy, would you help us out ... 

Treacy: 

Thafs generally the practice we've taken over the years. This is a long .. standing practice. 
This ... as far as sighting a facility. I think Allan mentioned that in some instances where we 
believe that an impact to water quality is something that · can't be handled without 
(muffled) ............. we have done thal And, often times, during the course of negotiating a 
permit we will talk about a number of alternatives with the applicant and we'll try to minimize 
the impact to water quality. However, once that decision is made the local governments have 
gotten their approvals, and the actual site is picked, then our focus becomes much more 
narrow, which is to examine water quality impacts in the receiving stream and to protect the 
uses of that stream. 

Board Member (JoAnn Kwong): 

So. given that, do you feel particularly confident that the permit we're talking about does not, or 
will not violate the water quality standards? 

Brockenbrough: 

No. we're applying the same standard to the rece1v1ng stream at either location. If a 
concentration of "X' of some pollutant is allowed in the receiving stream that same 
concentration will apply in the stream regardless of where they discharge. As a more practical 
matter the way !this kind of plays out is in the long term this facility wants to grow to 30 MGD. 
At some point, way down the road, it is likely that additional controls will be necessary on some 
toxic parameter. If a level of "X' is required in the river at both locations, well that might be a 
level in the discharge of 10 lbs., here, it might be 10.4 lbs. here. It more affects the allocation 
that the permit has and the loading limits that are applied to the applicant But we apply the 
same standard. The river has the same degree of protection at either location. 

Board Member (James Couch): 

The future is still not something that we have before us today (thafs correct .... Brockenbrough) 
because we don't know what the water quality standards will be 10 years from now. It may 
change at which time the permit is reissued and that would be most of those standards. 
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Brockenttrough: That's correct. 

Board Member (Jam~ Couch): 

So, thinkirtg what it may grow to is moot at this point A question I would have is .. you say this 
is a farm. What is the production of that farm. Is it a crop, or livestock? 

Brockenbrough: 

I believe if~ mostly crop land. I don't know if a representative ~f .•..•. -w­

Board Mermber (James Couch): 

Crop land with irrigation, you say, on it? 

Brockenbtr-ough: 

Yes. 

Board Mernber (James Couch): 

And, there: s a., is there any record of non-point pollution to this section of the stream, say, 
from 360 on down? 

Brockenbr·ough: 

We don't have a record, per se, of non-point pollution. There's a lot of, as you can see, all the 
white area, there's certainly a lot of agricultural use in this watershed. 

Board Men1ber (James Couch): 

So, use for swimming and so forth, there may, also .... by monitoring what is going on here may 
actually give people a better sense of what the quality of the water in that stream is supposed A 

to be ..• (con1ments not audible) .•. would that be true? 

Brockenbrough: 

Yes, We're going to have monitoring. There's monitoring in the permit of the discharge. ,.. 
(Exchange of comments ..... as well as an indication of any affect). The toxic impad will be 
monitored, also. (Comment .... which is not happening now.) No, no we don't have a benthic 
work ongoing in this area. 
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~ Board Member (James Couch): 

And, that data would be available to anyone who'd want to pursue it, would it not So, if I were 
inviting a family outing to swim there and some time in the Mure I could find out exactly what 
the quality of the water is .... as opposed to historically, i~'s been fun to swim in. 

Brockenbrough: 

. Yes, you're going to have effluent data and you're going to have data from their 
macroinvertebrate study. The permit doesn't include instream fecal msnitoring. 

Board Member (James Couch): 

Right Thank you. 

Board Member (Preston Futrell): 

What aops are grown on this farm and what tillage is used? 

Marshall: 

I can't answer that specific question. Sorry. 

Brockenbrough: 

Farms in the area, typically, are com, soybean, wheat rotations, pretty much throughout that 
whole area. 

Board Member (JoAnn Kwong): 

The information we have refers several times or many times to stewardship that the 
landowners have taken .... can you give me an idea ... are there specific practices that they can 
put in, placed on their land that are really great examples of private conservation? 

Brockenbrough: 

That's somewhat of a family tradition that goes back to the ownership of the fann by their 
~ ancestor, Edmund Ruffin, a very famous agriculturist in the 1800s who developed a lot of 

innovative pradices 150 years ago and I think the owners have conveyed in their comments 
that they've taken that tradition of good stewardship very seriously, and good agricultural 
practices very seriously. 

~ Board Member (JoAnn Kwong): 

How do you see this playing in with their conservation tradition? 
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Well, they've expressed a concem of irrigating in that section of river right next to a discharge. 
We don't believe that that's going to be significant health threat whatsoever. The degree of 
treatment required in order to preted the river is much greater than that we would require to 
preted a crop if it wasn't being discharged. So, we don't see that as a significant threal It's a 
matter of yc•u know ... I guess disrupting their use. 

Board Mentber (JoAnn Kwong): 

Well, I guess that's where I'm trying to get. .... how will this visibly impact and change the land 
for the landtJwners in terms of either enjoyment of their property or their use. 

Brockenbrclugh: 

I guess after ifs constructed there will be a small structure, I'm not sure how much land they're 
talking about taking right there at the river ... ··BD acre? •.•....• there will be a structure of some 
sort right there. There will be presumably an access road that county employees would have 
access throtJgh the center of a family farm to get to. 

Board Member (James Couch): 

This is goinn to a condemnation hearing? 

Brockenbraugh: 

I don't know where that stands, but, presumably it will be. 

Board Member (James Couch): 

Actually, if it's not going to be needed or sold it would have to be condemned .......... a process 
by which cornpensation would be decided ultimately by the court? 

Board Member (Mr. VanAuken:) 

I think there's a little more in this than just the use of the farm. This at one time apparently 
was a significant town and there's some archaeological significance in there, too. I have some 
other concerns ... .I'm concerned that the county switched their location back after deciding on 
the lower outfall. It is my understanding that the lower outfall will give a little better mixing. 
maybe not much, but a little advantage in mixing and what I like about it is getting below this 
site that apparently groups swim in. Our runs at the water meets swimming standards but the 
reality is that when you put that outfall in ju~t above that dock, that people aren't going to swim 
there anymore. And, I think that's an important and beneficial use for the water. 
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Brockenbrough: 

Well, 1 think that would impact that use at that location. Very definitely. There are additional 
access points to the river all along here. The river is tidal. It does go back and forth. 

Board Member (James Couch): 

So. thafs not the only swimming hole that's possible on the river. 

Brockenbrough: 

No sir. 

Board Member (Lance High): 

But at the standards that are written into the permit, in your professional judgment, they're 
protective of human health ... .is that corred? ~. · 

Brockenbrough: 

Thafs correct. 

Board Member (Lance High): 

I know there protective of propagation of fish. and shellfish as well? 

Brockenbrough: 

Yes. 

Board Member (James Couch): 

Did you say things on the ... .I guess it's the north side the up side of the river, that is also 
agricultural? 

Brockenbrough: 

Pretty much all of these white areas you see in here is agricultural. 

Board Member (James Couch): 

Does ~anover County have conservation zones? 

Brockenbrough: 

I believe they do through the Chesapeake Bay Act. 
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Board Mernber (James Couch): 

Is this not cl part of it Landowner has not chosen to put their land into the conservation zone.? 

Brockenbrough: 

In terms of a conservation easement to preserve it as open land ... .I don't know, maybe the 
representative of the landowner could tell.you. 

Board Men1ber (James Couch): 

I mean that's the way that if somebody wants to protect their land for a long period of time. 

Brockenbrt,ugh: 

I'm not sure ... they also have coursted districts out there and I'm not sure of the status of this 
property. Are you aware of (interruption) P\ 

Marshall: 

There are no easements at this time .... conservation easements ..• (comments not audible). 
There are no conservation easements on the property at Newcastle. 

Board Member (James Couch): 

But the optic1n has existed in the county to put land in such a district, is that correct? 

Marshall: 

Right, that would be an option. 

Board· Member: 

Has been an option? 

Marshall: 

Thafs correct 

Board Member (Lance High): 

At this time are there any other proposed discharges on this river? Other applicants? 
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Brockenbrough: 

We have a· much smaller discharge in King William County under construction up here right 
now. That is on the order of magnitude of 25 or 40 thousand gallons per day with the same 
limits, 1 0-10-3 limits that would discharge to Manquin Creek which flows down through this 
island area and enters the river down here. So, we do have another proposal, much smaller 
scale, but the same standards apply to it 

Board Member (Mr. VanAuken): 

At this point 1 have a question of our council. Does this board(?} have the authority to set the 
outfall location if they deem it important? 

Love Field: 

No. We have to talk about what you mean by important I think I concur with the ...• that your 
powers that descnbe it to you where this board finds that location of outfall {comments not 
audible} 

Board Member (JoAnn Kwong): 

~ Could you speak up please, Deborah? 

Love Field: 

That you impress matters such as the location of the outfall in terms of its impad on water 
quality as opposed to just some sort of generic importance. 

Board Member (Mr. VanAuken): 

Well okay ..... if the outfall location affects the beneficial use of the water. when does the board 
have the authority to set the outfall location? 

Love Field: 

The board has the authority to preted water quality and to propose permit conditions to do 
that 

Board Member (James Couch): 
. . 

VVhat I think we need to remember is the water that the standards are geared to; not 
somebody's psychological perception of that water. If the water has met the quality standards 
maybe that because of other issues, a person chooses not to use it I don't think we can get 
into that area.· 
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Board Member (Lance High): 

What will be the first flow out of this pipe? What's the magnitude of it? 

Brockenbrough: 

Their plan:; are to initially build a 5 MGD facility. I don't know at that time whether they'll just 
take the flows over their allocation from Henrico or whether they'll go ahead and take all their 
flows they're sending to Henrico and send them to this location, or wnat. But, initially, they will 
build a 5 1\JIGD facility. They also have a permit limits for 1 0 MGD. I guess the staging of that 
depends on their growth patterns and economic development and what not 

Board Mernber (JoAnn Kwong): 

So, the sn1aller one that you mention the 25 to 40 thousand gallon per day .... that's not 
sufficient measure for the area, it's just one of several things that will be done? It could not be fl=l\ 

in place of this to meet the new .... 

Brockenbrough: 

That is for an area of J<jng William County off the map out 360 here .... to serve an industrial 
development client, J think, that's gone out in that area in a very small little village area. It's 
nothing on the scale of what we're talking about in Hanover. 

Board Men1ber (Kart Wenger): 

Did you say that the treatment level would be tertiary? 

Brockenbrough: 

Generally, with 10-10-3, the .... (interruption) 

Board Member (Kart Wenger): 

This is potable water, is it not, strictly speaking? 

Brockenbrough: 

I wouldn't dnnk it. .. .I've had plenty people claim that you could but I haven't seen anyone do it 
yet (laughter) But, yes, ifs pretty close, you know ... your actual. .. you design for 10-10-3 
under peak loading worse case scenarios. Under regular conditions. especially under dry 
weather conditions when you have critical conditions in the river a lot of these plants typically 
are putting out 2, 3, 4 mg/1. Pretty dose to background in the river. 
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Board Member (Karl Wenger): 

Well, that's what they use for drinking water in Europe, except that everybody drinks beer. 
(laughter} 

Board Membe~ (Lance High): 

With rasped to the dwarf wedge mussel, that's the mussel thst's federally protected .... do you 
have any studies that will show that this discharge will preted that particular mussel? 

Brockenbrough: 

1 don't know that we have a study on that particular mussel. .Th~e. are hundreds of varieties of 
mussels. We did .review some toxicity data for mussels in· reviewing these limits, and, for the 
most part, our water quality standards are very protective of mussels. Mussels are being 
impacted by other, other impacts of development ....• siltation, predation, other non-native 
species moving 1 into an area, zebra mussels, out competing, you know .... that sort of thing. 

Board Member (Lance High): 

Do we know for a fad that the dwarf wedge mussel is in the location of the proposed outfall? 

Brockenbrough: 

No. we do not It has been found in the past in this basin. In 73 there was a VCU Masters 
student that did a survey here at the bridge and I believe she found two fairly common species 
and two rare species. They are rare, threatened, and endangered designations. The 
endangered species, the dwarf wedge mussel was found on the South Anna River in the same 
watershed. but 50 some odd miles upriver at Route 54, west of Ashland. we·ve got two or 
three additional. issues that have come up. Do you want me to proceed? 

Board Member (Hunter Craig): 

Please. 

Brockenbrough: 

Okay. The next is wetlands impacts and the impad of construction of sewer lines and the 
construction of the outfall in the river. That's really beyond the scope of what we've considered 
in this permit which has been the affed of the discharge on the receiving stream. The 
applicant will have to go to the Corps of Engineers (COE) for a 404 permit for construction of 
those pipelines and what not And, we're leaving those impads from construdion of those 
pipelines up to the Corps and their review of their permit program. There've been issues 
dealing with nutrients, this segment of the Pamunkey River is not designated as nutrient 
enriched. We look at chlorophyll-A levels, the amount of algal activity in the river as well as 
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nutrient levels in the river. It is not designated at this point as nutrient rich. Jf.Jt wer:e.JncJuded . 
in the nutrient. riR1~A"-{g~q!lJ!JJ?.~··~WS~Ef quality standards the affed would be to appl}i a a. 
mg/1 total phosphorus lrmrt an the disCharge. That's the only regulatory requirement in place at 
this time. We have induded that limit in this permit just as an extra measure of protection. 
Additionally, the appficant has indicated that the design of the facility will indude biological 
nutrient remllVal. So, we exped there to be some nutrient removal at the facility. We had the 
history of water supply and the impad of the d_ischarge on potential water supplies. The 
county identified the Pamunkey River, at one point. as a potential source of drinking water. 1 
don't know if they've abandoned that forever but they've since gotten a-centrad with the City of 
Richmond tc, buy potable water. Downstream on the Pamunkey quite a few miles the 
Pamunkey was identified at one point in the study of the reservoir on Cohoic Mill Pond, Cohoic 
Mill stream .... that the Pamunkey was identified as a secondary intake for that reservoir. 
Primary intake being on the Mataponi. I believe, during that process that alternative was not 
seleded. We've had no jurisdiction come to us to· ask that the Pamunkey be designated in our 
standards as a public water supply. If and when that were to occur we would apply our public 
water supply standards to the discharge. For the most part. the aquatic life standards that the 
limits in the permit are based upon are more protective of the stream than the public water 
supply designations. Humans can drink a lot of things that a fish can't live in. So 
that's ... people find that hard to believe sometime that you can't discharge drinking water, but, 
if you put a goldfish in your tap water in the City of Richmond, chlorine is going to kill it We 
also had comments on affed of temperature on the receiving stream. We have not found that 
to be a problem with the municipal wastewater discharges. It's a very moderate temperature 
waste stream. Probably a cooler in the river in the summer time and a little warmer in the river 
in the wintertime. But, overall, not really having a impact on the resource. In the event that a 
major industrial client would come in and provide a major source of cooling water to this 
wastewater plant that would cause a temperature concern, the pretreatment requirement and 
the local pretreatment ordinance would require that that temperature impact be addressed by 
the industry. .And, as we've discussed there were numerous comments considered outside the 
purview of the VPDES permit concerning whether there were other options with neighboring 
jurisdidions the county could have pursued. The· county's operation· of their landfill and 
problems that we've found there recently, whether growth is good for the county; the historic 
resources on the property we haven't really touched on that but there's a site of a major 
colonial village, colonial era village that came within a vote or two of becoming the state 
capital. That's outside the purview of the impact of the discharge. Those issues do have to be 
addressed through the federal permitting process for the 404 permit So, they will have to 
address those issues. That's a Virginia and a National Historic Landmark. They will have to 
address the in1pad on that property when they go to the Corps for a permit for construction of 
the outfall. Mr. VanAuken you served as Hearing Officer, are there any additional concems or 
comments that you have to add? 

Board Member (Mr. Van Auken): 

If the Feds tell them that they can't run their discharge pipe to the outfall one, their preferred 
outfall, because of historic considerations or whatever, can they change the location of the 
outfall without coming back to this board? 
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Brockenbrough: 

No Sir. 

Mr. VanAuken: 

They cannot. .. 

Brockenbrough: 
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No. they cann~t. .• They'd be coming back to us for a permit modification to move the outfall. 

Mr. VanAuken: 

Thank yo_u. 

Board Member (Hunter Craig): 

Any questions? 

Gerard Seeley: 

I might also add that the proposed recommendations we're going to have for changes to the 
permit have been considered by the Hanover County Board of Supervisors last night at their 
meeting and they support all of the changes that we're recommending to you today. 

Board Member (Hunter Craig): 

Do you have to submit all of this to the State Department of Health? If so, have they ruled on 
this? 

Brockenbrough: 

They review both the application and the draft permit and have concurred on both of those. 
Additionally, the health department has the major responsibility for the technical review of 
plans and specifications for the treatment facility. They do the real; nuts and bolts review of 
that 

Board Member (Hunter Craig): 

And they've stated there's no concem whatsoever for health, safety? 

~ Brockenbrough: 

I don't think they've made a statement of that sort ... they've indicated that they have no 
objections to the permit as drafted. 
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Board Me1nber (Hunter Craig): 

Any questic:,ns? If not .••. 

Brockenbl'ough: 

Okay. I can proceed with the staff recommendation: that is that the board direct the staff to 
issue VPDE:S Permit No. VA0089915 with the following modifications: 

a. Decrease the total suspended solids (TSS) limitation to..a monthly average of 1 o 
mg/1, and a weekly maximum of 15 mg/1. . 

b. Increase the minimum dissolved oxygen limitation from 5 mg/1 to 6.5 mg/1. 
c. Include the following special condition .dealing with an · ·instream 

macroinvertebrate study: 
The permittee stiall perform an annual Quantitative Benthic Macroinvertebrate 

Study on Pamunkey River to assess impacts of the Totopotomoy Wastewater Treatment Plant 
discharge. The study shall be conducted .between August 15th and October·1s" beginning in 
the year 20tJ2. The study design including sampling locations, survey methods, data analysis, 
etc., shall be submitted to and approved by DEQ Water Division staff prior to initiation of 
testing. 

I w~uld like to point out that we have some cards. 

Gerard Seeley: 

No one has indicated a desire to speak ... only if questions arise. But, I don't know if there's 
other folks in the audience whom came in after the thing started. 

Board Member (Hunter Craig): 

Our policy • which is attached to the agenda for public speaking, allows for the ·applicant to 
make a 15 n1inute presentation if he or she so likes. Is it your desire as the applicanl to make 
a brief? ~ 

Frank Harksen: 

I'm Frank Harksen, Diredor of Public Utilities for Hanover County. I think Mr. Brockenbrough 
did a fine job summarizing the pennit. I would mention that during the Board of Supervisors 
Meeting last night we did discuss with them the changes proposed by DEQ Staff. They were 
very supportive. In fad, they not only agreed with them, they had a formal motion, approved 
unanimously. to support the changes that are proposed by CEQ. I am available to answer any 
questions that you may have. I believe Mr. Brockenbrough did answer most of them that came 
up during yolJr presentations. · 
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Board Member (Hunter Craig): 

Any Questions? 

Board Member (JoAnn Kwong): 

Is there anyone here from the family? 

Board Member (Hunter Craig): 

Mr. Marshall. would you like to speak? 

Mr. Marshall: 

Yes. Thank you. My name is John Marshall. I'm with the law firm of McSweeney. Birtch and 
Crump here in Richmond. VA and we represent Mr. Henry Broaddus and Mrs. Frances 
Broaddus Crutchfield who are the owners of Newcastle Farm out in Hanover County. 
Focusing on I guess if I could for just a brief moment on a couple of things which were raised 
today about your role here today and focusing on the water quality issue there are a number of 
issues which have been alluded to today which we feel warrant this permit either being denied 
or held over. But specific to water quality issues .•. there are some internal DEQ memoranda 
and documents which were attached to our comment which clearly showed a couple of things. 
One. that the Pamunkey River experiences serious and persistent dissolved oxygen sags. 
Thafs well doa.~mented. I think Mr. Brockenbrough has conceded as much today. but. the 
some of the documentation attached to our comments makes clear that that has occurred. 
The DEQ, itself, has found in a memo dated June 2, 1997. that based on the DO data which 
we have attached to our comments that quote. •the assimilative capacity of the river with 
respect to DO is considered to be fully allocated.• Now, in the face of that we have the new 
releases from the King William Reservoir on Monquin Creek which is going to then flow 
downstream to where the DO sag exists at mile 48.80. In addition to the permit that is being 
considered today which is going to be a minimum I guess of 5 MGD. Notwithstanding tha~ the 
reason that the DO issue is not a problem has been ifs caused by natural conditions. 
Marshlands and things like that Well, there's been no study to show that There•s no data that 
supports that at this time. The argument is. at least from staff at this·point is well let's just go 
ahead anyway. We're going to do all these studies, we're going to have all this information 
available down the road. Well down the road if the impad has already occurred ifs too late. 
And I would just point out. ....•... 

Board Member (Hunter Craig): 

Excuse me. Mr. Marshall. can I interrupt you just for a second. I need a clarification from Mr. 
Treacy. The case decision public forum rules state that the owner applicant has 15 minutes 
and everybody has 2 minutes? 
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Mr. Treacy: 

Thafs correct. 

STATE WATER CONTROL BOARD 
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Board Member (Hunter Craig): 

Can you make a determination for me •.• .is Mr. Marshall an owner in this case? 

Mr. Treacy: 

Well, I think that the owner is actually the applicant, applicant/owner is the way's if s stated in 
the policy which suggests to me that he's not, that he•s an opponent as opposed to an 
applicant/owner. 

Board Member (Hunter Craig): 

Okay, I think I failed to let you know that you have 2 minutes ..•• could you conclude in the next 
minute? 

Mr. Marshall:: 

Absolutely, absolutely. Furthermore the researcher who colleded the data in 1995 and 1996 
suspeded that the DO sag was due, in part, to non-point sources of pollution. And, that 
suspicion is supported by levels of fecal coliform recorded in the data. Despite these findings 
by staff at DEQ, that the DO ...... was that there was no more assimilative capacity in the 
Pamunkey River and the fad that they needed to study what was causing this, nothing was 
ever done. I would just ask you, please, to go back and look at the comments that we've filed 
and the supporting documentation behind that and at least defer this decision until some 

• further analysis can be done. The evidence that was attached to our comments is compelling. 
Everyone is admitting there's a problem and rather than addressing it, analyzing and studying 
it, we're saying 'Well, lefs go ahead and we'll just study it after the fact. That's not going to 
preted the wcater quality in the Pamunkey River. So, I would just ask, please, that you go back 
review those c:omments in detail that we filed with the supporting documentation. Thank You. 

Board Member (Hunter Craig): 

Thank you, very much. Thank you. Cindy are there any other cards for anybody that would 
like to speak? If not, Gerard Seeley, is it true that this VPDES permit, this comes up, this has 
to be renewed every 5 years? 

Gerard Seeley: 

Thafs corred. 
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Board Member (Hunter Craig): 

So, we do get a periodic look at this. 

~ Gerard Seeley: 

That's correct. 

Board Member (Hunter Craig): 

Which would provide us the analysis that Mr. Marshall •.. 

Gerard Seeley: 

This plant will be construded by 2002? 

Brockenbrough: 

Three (2003 ). 

t9l Seel~y: 

So, it will be up for renewal within a year to a year and a half of its starting operations. 

Board Member (VanAuken): 

What would be the negative effects if we deferred action on this until the next meeting of this 
board? 

Gerard Seeley: 

It would just make the decision occur later. 

Board Member (VanAuken): 

This backs up now the County of Hanover ... 1 assume they have some kind of plans, or things 
~ have to happen, and if we don't act, then, does this then back them up three months in 

everything they do? 

Gerard Seeley: 

Well, that would be better answered by. the County. 
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Board Member : 

Before that fader ..• .for instance le me just ask ..• .In three months, what are we going to know 
then that we don't know now? 

Board Men1ber(Van Auken): 

We might still use materials that a Mr. Marshall just alluded to (comments not audible) .... I don't 
think we've got all the reports ... we have some of the materials he has alluded to, not all of 
it ••. (not audible). 

Board Member {Lance High): 

Let's see, Gerard Seeley why don't we proceed, if we may .....• Well, let's see if there are any 
other questicJns. (10>, 

Gerard SeeUey: 

There's a question remaining about the impact of a delay. 

Frank Harksen: 

We're ready now to begin acqu1nng many of the easements, making some significant 
expenditures. To delay this for the next quarter, three months, that would put us in the position 
of either delaying the project which we have a pretty tight window to meet the 2003 time 
period, anyway,or we can begin making some fairly significant expenditures somewhat at 
limbo without pretty important. we can a .... one of the reasons we did go for the request for 
the public hearing in order to keep the process moving forward ..... garbled (inaudible). 

Board Member (Hunter Craig): 

Thank you. 

Gerard Seeley: 

I believe the staff recommendation is before you. 

Board Member (Hunter Craig): 

Any other quetstions? If not. .. move to adopt the staffs recommendation. 

Board Members(?): 

Second, second. 
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Board Member (Hunter Craig): 

Been moved and second. Any discussion 

All those in favor 

Board Members: 

Aye (4 or 5?) ...•.. 

Opposed ..... nay (JoAnn Kwong) 

Board Member (JoAnn Kwong): 

~ I'm sony. I know we're really charged with water quality standards. but I do· have a problem 
with concentrating this on one family ..• and I just don't feel that I've heard that in good 
conscience I can do it without or have a better feeling that even though we're saying we can go 
ahead and reevaluate we've built this thing. it's on their land, they're stuck with it; maybe if they 
had a tradition of abusing the land, I would feel somewhat different. but. I'm uncomfortable with 
it 

Board Member .(Hunter Craig): 

I'll admit Ms. Kwong I have the exact same concerns you have about a private property owner 
accepting all of the burden for the public. I've spent a greater part of the presentation looking 
through the state code trying to figure out a way that that is part of our power. And I must say I 
wish it were part of our power. 

Board Member (JoAnn Kwong): 

~ And I understand that. and that• s why I asked to clarify things. I think I probably am in a little 
limbo here because you know if I had to have a yes/no answer, do I think it violates anything 
I'd probably have to agree with you all but, in principle. I think what•s going ahead here is 
wrong. 

~ Board Member {Hunter Craig): 

I would say that. in many ways and principle. I agree with you. 

Board Member (JoAnn Kwong}: 

Thank you. 
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STATE WATER CONTROL BOARD 
BOARD MEETING- MARCH 11, 1999 

Discussion- Totopotomoy WWTP. Hanover County 

Board Menr~ber (Karl Wenger): 

Well. I have exactly the same concerns, same feeling. The part that puzzles me, again, this is 
not the board's concem, I know that But, how does it happen that the outfall that is chosen ~ 
here is over the objections of the family that owns the property ... the alternative outfall that was 
considered and then abandoned, or not taken because the landowner objeded ... there's 
something there that I don't understand .•.. why in one case it•s being imposed on the 
landowner and the other case the landowner objected and the objection was accepted. 

Frank Harksen: 

Both locations is the same landowner. It's not that we were succumbing to one landowner to 
the detriment of another. · 

Board Member (Karl Wenger): 

Okay. 

Mr. Treacy: 

Mr. Chairman, if I may add, I think that many of those issues that are being discussed now are 
in the courts and as I understand it, the landowner and the county disagree vehemently about 
some of the questions you're talking about, but I believe that the board has aded within its 
aWhority. · 

Board Member (Hunter Craig): 

Clearly, many of the powers we're talking about have not been delegated to this board. So, I 
think ..... the 1notion is passed and we appreciate the presentation and think you did a good 
job. We really appreciate that Thank you very much. 
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the County admit this too (Respondents' Brief at 8), as they must.' 

The foregoing £acts- which bave been accepted and admitted by all the parties- are 

sufficient to make a prima facie case that a permit may not issue for the pro~osed discharge. See 

9 V AC § 25··31-SO(C){9) and 40 C.F .R. § 122.4(i) (providing that a new source proposing to 

discharge into a water segment that does not meet applicable water quality standards may only be 

permitted if pollutant load allocations have been established for the segment and the applicant 

bears the burden of demonstrating that the water segment will comply with wat~r quality 

standards notwithstanding the proposed discharge). See also 9 VAC § 25-31-220(D) and 40 

C.F .R. § 122. 44( d) (each permit issued by the Board must include conditions sufficiently 

stringent to "achieve water quality standards established under the law .... "). Accordingly, and 

as the Petitioners explained in their Memo, this permit could not legally issue without a finding 

by tJ!e B.oard -- supported by substantial evidence -that water quality standards will be 

achieved in the Pamunkey River notwithstanding the proposed discharge of these additional 

The permit authorizes the County to discharge "CBODS" at a concentration of up 
to 10 milligranlS per liter ("mg/1"), and "TKN" at up to 3 mgll. Respondents' Appendix, Tab I at 
1468-69. Both are oxygen-consuming pollutants, as the Board and the County admit. 
Respondents' Brief at 8, n. 7, 9. Furthennore, the permit authorizes the County to discharge 
"total suspended solids" ("TSS'') at concentrations up to 10 mg/1. Respondents' Appendix, Tab 
1 at 1468-69. Suspended solids may also consume oxygen, although the rate at which they do so 
varies with the nature of the solids present. Respondents' Appendix, Tab Sa at 1347 (back). The 
permit does not restrict the volume of wastewater flow that may be discharged by the County. 
However, the permit states that the design capacity of the plant is an average of 10 million 
gallons per day ("mgd") of wastewater. Respondents' Appendix, Tab 1 at 1469. The plant will 
be capable of discharging at apeak rate of up to 25 mgd (a multiple of2.S times average). 
Respondents' Appendix, Tab 5c at 939. Even if one were to ignore the oxygen-collSUIDing 
properties ofTSS, at the plant's 10 mgd average design capacity it will be permitted to discharge 
1,086 pounds of the oxygen-consuming pollutants CBODS and TKN to the Pamunkey River 
each day. At its.pea/ccapacity, it will be permitted to discharge 2,714 pounds of these oxygen­
consuming pollutants per day. 
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oxygen-consuming pollutants. Memo at 15-16. 

In response, the Board disclaims any duty to make such a finding. Respondents' Brief at 

25. The Board and the County say the Board is free to authorize any and all_such discharges, and 

that it need not ever determine that water quality standards will be achieved. !d. Accordingly, 

the Board does not cite any "substantial evidence" capable of supporting suc~_a finding, had one 

been made. In any event, the Pamunkey River will clearly continue to violate water quality 

standards for dissolved oxygen even if no additional discharges of oxygen-consuming pollutants 

were allowed. 

Instead of making and supporting the only finding that could legally justify issuance of a 

permit to discharge additional oxygen-consuming pollutants into a water that violates water 

quality standards, the Board and the County resort to two wholly i"elevant arguments. Fiist, 

they claim that the existing violations of water quality standards in the Pamunkey River are· 

caused entirely by "natural conditions." Respondents' Brief at 8. Second, they claim that the 

proposed discharge incorporates stringent effluent limitations that will not make matters 

noticeably worse than they already are. Respondents' Brief at 12. 

In this Reply, Petitioners will make two basic points. Fiist, the Board's and the County's 

arguments are legally insufficient to carry their burden when proposing to permit the discharge of 

additional oxygen--consuming pollutants into waters that already violate water quality standards 

for dissolved oxygen. On its face~ such a discharge "contributes to" the existing violations of 

water quality standards and cannot be allowed unless the respondents establish that water quality 

standards will be achieved notwithstanding the proposed discharge. It would not be sufficient 

merely to show that present substandard conditions will not be made noticeably worse. 
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Secc•nd, the Board's and the Comty's legally irrelevant and insufficient arguments arc in 

any event wttrue. They are directly contradicted by the Department ofEnvironmental Quality 

("DEQ") itst:lf, and by the Virginia Institute of Marine Science (uVIMS"). ~urthermore, when 

the Court examines the materials cited by the Board and the County in support of their claims, it 

will find they are completely unsupported by any evidence whatever, substantial or otherwise. 

The Respondents have relied entirely on unsupported opinion- not evidence- which is 

legally insufficient. 

Before turning to these points however, Petitioners will briefly explain why they have 

standing to pul'Slle this case, as this Court has already detetmined. 

ARG~IENT 

L PETITIONERS HAVE STA1'lDING TO PURSUE THIS CASE. 

On May 24, 2000, this Court overruled the Board's demurrer that claimed the Petitioners 

lack standing. The Court held that "petitioners assert that the .outfall location will damage 

historic places on their land. . • • Such allegations state a clear injury to property interests 

sufficient to confer standing .•• under the Article m standard." Letter Op., May 24, 2000, given 

effect by the Court's Order of June 14, 2000. Later, the Court granted the Board's request to take 

the Petitioners' depositions to further explore standing issues. Order, Sept. 13,2000. Those 

depositions were taken on September 28, 2000, and they unifonnly show the Petitioners have 

suffered broader injmy than that already held sufficient for standing. 

In addition to the interests specifically noted in this Court's letter opinion, the depositions 
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revealed that the Petitioners use their property and the adjacent Pamunkey River for swimming, 

canoeing, camping, and fishing. Crutchfield Depo. at 110n- 118/18; Broaddus Depo. at 14/11-

15/4. The Petitioners further testified they will stop using the Pamunkey Ri~er for swimming, 

~~ fishing, canoeing, and other recreational pursuits if the proposed discharge is allowed. 

Crutchfield Depo. at 110n- 118/18; Broaddus Depo. at 15/5- 16125. In response to wamings 

from the Virginia Department of Health against bodily contact with sewage effluent, DEQ's 

pexmit writer commented·~t, "the presence of the discharge will realistically eliminate 

swimming in the river as people make a reasonable choice to mjnimize risks to their health." 

~ Respondents' Appendix, Tab SA at 1349. 

There can be no serious doubt such facts are sufficient for standing. Friends of the Earth. 

Inc. v. Laidlaw Environmental Services, Inc., 528 U.S. 167, __, 120 S.Ct. 693,705 (Jan. 12, 

2000) ("plaintiffs adequately allege injurY in fact when they aver ~t they use the affected area 

and are persons 'for whom the aesthetic and recreational values of the area will be lessened' by 

f1!\ the challenged activity") (citing Sierra Club v. J1Jorton, 405 U.S. 727, 735 (1972)); Friends of the 

Earth. Inc. v. Gaston Copper Recycling Corp., 204 F .3d 149, 154 (4th Cir. 2000) (damage to an 

individual's aesthetic and recreational interests is sufficient to confer Article m standing). 

In addition to sustaining an injury, Article m requires that a petitioner's injmy be 

traceable to the decision being appealed and that it is likely to be redressed were the court to 

issue a favorable decision. Va. Code§ 62.1-44.29. In its letter ruling of May 24,2000, this 

Court said, "Clearly, the injuries which petitioners allege are traceable to the Board's action ••• 

Just as evident is that the injury is redressable by an order of the court vacating the Board's 

decision and enjoining the discharge." Letter Op., May 24, 2000 at 2. 
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If the recreationally-active owners of waterfront property where a proposed discharge is 

t~ be made lack standing to contest it, then it is difficult to imagine what citizen in the 

Commonwealth would have standing. 

U. THE BOARD FAILED TO MAKE OR SUPPORT A FINDING 
ESSENTIAL TO ISSUA.L~CE OF THIS PERMIT. 

The Board has purported to explain the "Statutory and Regulatory Basis" for its pennit · 

program to this Court. Respondents' Brief at 6-7. However, that discussion omits any mention 

of the rule at the heart of this case. The Board's rules are designed to assure that water quality 

standards are achieved. They do not permit the Board to authorize additional discharges that 

would tend to atake existing, substandard water quality worse. Specifically, the Board's rules 

provide: 

~ro permit may be issued ... [t]o a ne\v source or a new discharger, 
if the discharge from its construction or operation will cause or 
ctlntribute to the violation of water quality standards. The owner 
or operator of a new source or new discharger proposing to 
discharge into a water segment which does not meet applicable 
water quality standards or is not expected to meet those standards 
even after the application of the effluent limitations required by the 
law and§§ 301(b)(l)(A) and 30l(b)(l){B) of the CWA, and for 
which the department has performed a pollutants load allocation 
fot· the pollutant to be discharged, must demonstrate, before the 
clc•se of the public comment period, that: 

a. There are sufficient remaining pollutant load 
allocations to allow for the discharge; and 

b. The existing dischargers into that segment are 
subject to compliance schedules designed to bring 
the segment into compliance with applicable water 
quality standards. 
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There is nothing unclear about this rule. It plainly means that (1) the Board may not issue a 

permit for any discharge that would "contribute to the violation of water quality standards," (2) a 

proposed discharge into a water segment that violates an applicable water q~ity standard 

violates that prohibition and cannot be allowed, unless (3) the DEQ has performed a pollutant 

load allocation for the segment and the owner or operator can demonstrate on that basis that the 

water quality stan~ will be achieved notwithstanding his proposed discharge. 

The United States Environmental Protection Agency ("EPA'") has a ~y identical 

regulation (40 C.F.R. § 122.4(i)) and exercises oversight authority over the Clean Water Act's 

National Pollutant Discharge Elimination System program- including the program 

implemented here in Virginia by the Board. EPA bas confirmed that this is the correct reading of 

this regulation. When EPA promulgated an amendment to its regulation earlier this year, it 

explained the provision as follows: .· · . 

Section 122.4(i) prohibits the issuance of a permit to a new source 
or new discharger if the discharge would cause or contribute to a 
violation of water quality standards. A new source or new 
discharger may, however, obtain a permit for discharge into a 
water segment which does not meet applicable water quality 
standards by submitting information demonstrating that there is 
sufficient loading capacity remaining in waste load allocations 
(WLAs) for the stream segment to accommodate the new discharge 
and that existing dischargers to that segment are subject to 
compliance schedules designed to bring the segment into 
compliance with the applicable water quality standards. 

65 Fed. Reg. 30886, 30888 (May 15, 2000). To summarize, a discharge of additional oxygen-

consuming pollutants to a water segment that violates water quality standards for dissolved 

oxygen would, on its face, "contribute to a violation of water quality standards" and ordinarily 

cannot be allowecL The only exception to this rule is if "the department has perfoiiDed a 
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pollutants lt)ad ·allocation for the pollutant to be discharged," and the applicant has demonstrated 

that his discharge is within the pollutant load allocation and that water quality standards will be 

achieved. 

In th~ present case, neither the Board nor the DEQ has performed a pollutant load 

allocation fo:r oxygen-demanding pollutants in the Pamunkey River downstream from the 

proposed discharge. Accordingly, no exception to the general rule banning new discharges is 

available. N<Jr, of course, has the County demo~ed that iu load of pollutan~ may be 

accommodated within such an allocation and ·that water quality standards will be achieved in the 

Pamunkey no·twithstanding its proposed discharge. Nor has the Board made any finding to that 

effect, and nor is there any evidence- substantial or otherwise- to support such a finding. In 

fact, the DEQ staff affirmatively has detennined here that "the assimilative capacity of the river 

with respect to [~lv~ oxygen] is considered to be fully allocated." Respondents' Appendix, 

Tab 2 at 1422. In other words, there are no available pqllutant allocations for the County to use 

and the water vlill continue to violate applicable standards. 

Because: the Board did not make or support a finding essential to ~ce of this permit, 

it must be set aside. Browning-Ferris Industries of South Atlantic, Inc. v. Residents Involved in 

Saving the Environment, Inc., 254 Va. 278 (1997). 
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m. BESIDES BEING LEGALLY IRRELEVA1~T, THE 
BOARD'S AND-THE COUNTY'S CLAIMS ARE UNTRUE 
AJ.'ID ARE UNSUPPORTED BY ANY EVIDL"iCE 
WHATEVER.. 

Instead of performing the only analyses that could legally authorize its action, the Board 

and the County argue here that (1) "DEQ staffbelieve that the extensive marshes are the cause of 

the low DO conditions in the river" {Respondents' Brief at 8), and (2) ''the concentrations of · 

A\ oxygen demanding pollutants in the discharge are low enough that they will not consume oxygen· 

""I 

in the recieving water," ~regardless of the size C?fthe discharge" (R~spondents'. Brief at 9). These 

two (irrelevant) assertions are the entire sum and substance of the Board's and the County's 

defense on the merits. But in addition to being iirelevant, both assertioDS are contradicted by 

official records, and the record contains no evidence whatever to support either. 

The DEQ Officially Has Admitted that the 
Water·Quality Standards Violations in the 
Pamunkey River Cannot Be Ascribed to Natural 
Conditions. 

As EPA recently has had to instruct the Board, the cause of violations of water quality 

standards - even if "natural conditions" -does not allow the Board to ignore its rules, nor 

those of EPA. In 1998, notwithstanding persistent violations of water quality standards for 

dissolved oxygen in the Pamunkey River, the Board refused to list the Pamunkey as "impaired" 

under Section 303(d) of the Clean Water Act. That is the list of waters for which pollutant load 

allocations eventually must be prepared pursuant to Clean Water Act Section 303( d)(l)(A), 33 

U.S.C. § 1313(d)(l)(A). The Board refused to list the Pamunkey based on its then-held theory 

that the violations of water quality standards there were due to "natural causes." Virginia 1998 

303(0) Total Maximum Daily Load Priority List and Report (Oct. 1998), Petitioners' Appendix, 
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Tab 1 atV-1, V-2, V-7. But on May 3, 1999,EPAformally overrode the Board's refUsal and 

added the Pamunkey River to Virginia's list. EPA explained its action as follows: 

The Commonwealth's water quality standard for dissolved oxygen 
... is in two parts: 1) a minimum of 4 mg/1 and 2) a daily average 
of5 mgll. ... 

. • . One consideration was whether the quality of waters that are 
subject only to natural conditions should be used for the . 
evaluation, on the theory put forward by some commenters that the 
state water quality standards regulations might allow for an 
automatic variance to set water quality standards where natural · 
conditions result in conditions not meeting criteria. Under this · 
theory, using dissolved oxygen as an example, if a water's 
dissolved oxygen concentration is less than the state criteria set by 
the state for dissolved oxygen for that water entirely because of 
natural conditions, then .the state standard for dissolved oxygen for 
that water would become the dissolved oxygen level present at the 
ttatural condition. EPA disagrees with this theory. EPA has 
detennined that there is no automatic variance and thus "natural 
conditions" is not the standard applicable here ..•. 

. . . Mariances to water quality standards are not automatic; the 
state must identify the appropriate criteria for a water and modify 
the standards through the Commonwealth's routine standards 
modification process. Therefore, if it can be shown that the water 
quality impairment ... results solely from natural conditions, that 
condition woUld have to be reflected in a standards modification 
process, not an automatic variance from the existing standard. 
Until the standard is modified any listing decision, or (pollutant 
load allocation] development, must be based on the state's existing 
water quality criteria for that water. 

EPA, Rationale for Final Listing Decision, Waters Identified by EPA for Inclusion on Vllginia's 

1998 Section 303(d) List of Waters (May 3, 1999) at 9-10, availability noticed at 64 Fed. Reg. 

26959 (May 18, 1999), available at http://www.epa.gov/reg3wapd/tmdl/. 

To summarize, if existing water quality standards really could not be achieved in the 

Pamunkey River due to natural conditions, then the Board must proceed by amending its water 
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quality standards for the segment. So long as that is not done and violations of the existing water 

quality standards persist, the Board may not simply ignore these facts and continue to authorize 

discharges of additional oxygen-consuming pollutants to those waters. To repeat, water quality 

standards must be achieved- they are not optional. The only legal means for the Board to issue 

this permit- given the existing water quality standards applicable to the P~unkey-would be 

to perform a pollutant load allocation and to require applicants such as Hanover County to 

demonstrate t!Ult their proposed discharge is consistent with that allocation and tbat water quality 

standards will be achieved despite the proposed discharge. 

The Board also has failed to inform this Court that, in the wake ofEP A's rebuke, it did 

consider amending (lowering) the water quality standard for dissolved oxygen in the Pamunkey 

River. But it specifically determined not to do so because it was not satisfied that water quality 

standards violations there are in fact due to "natural causes:" 

Vegetative decomposition from either The Island just upstream ••• 
or downstream .•. has only been theorized, not proven, to be the 
cause of low DO in the reach. There are only three small exit 
points for water from The Island to enter the Pamunkey ... and 
having seen these confluences, I believe· the volume of water 
leaving The Island would likely be diluted by the much larger 
Pamunkey River. Also, the water entering the Pamunkey from The 
Island does not reside long in The Island, but comes mostly from 
the Pamunkey River on the previous flood tide, not from non-tidal 
swamp flow out of The Island. We cannot prove with current data 
that low DOs come from decomposition of vegetation at The 
Island. 

... [S]taffhave theorized since 1995 on causes of the low DO .•.• 
Three times low DOs ••• followed major :floods on the Pamunkey 
upstream. • • • One theory is that organically enriched ..• 
agricultural nmo:ff mainly from the South Am1a River settles out at 
Pampatike, where the first deep tidal holes occur in the Pamunkey 
River. Another theory is that in major :floods hypoxic water 
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released through radial gates from the hypolymnion of Lake Anna 
may flow down the Pamunkey and exert BOD at Pampatike. If 
true, these would be [man-made] effects and not natuiany 
occurring. 

Memo from Mark S. Alling, DEQ, to Elleanore M. Daub, DEQ, "Tidal Pamimkey R inclusion in 

new lower DO standard waters?" (June 20, 2000), Petitioners' Appendix, Tab 2. Thus, although 

the Board has proceeded to establish a new water quality standard ("standard !, for waters low 

in dissolved oxygen due to natural causes, it expressly decided to exclude the Pamunkey River 

from that classification because violations of water quality standards for dissolved oxygen there 

cannot be ascribt:d to "natural causes." 17:3 V A.R. 358 (Oct. 23, 2000). 

B .. The DEQ's Own Doc~ments Indicate Dissolved 
Oxygen Levels iD the Pamunkey River Will Be 
Adversely Affected. 

At its 10 tngd &n~erage daily design capacity, this proposed discharge Will deposit 1,086 

pounds of the oxygen-consuming pollu~ts CBODS and TK.N' into the Pamunkey River each 

day. At its peak capacity, it will discharge 2,714 pounds of these pollutants per day.1 Instead of 

demonstrating tha1: the Pamunkey has adequate assimilative capaeity to absorb this additional 

load of oxygen-detnanding pollutants and still achieve water quality standards {which it clearly 

does not), the Boaxd has resorted to another theory. It claims water quality will not be made 

noticeably worse by the proposed discharge. According to the Board, these admittedly oxygen-

consuming pollutaJ:tts somehow will not consume oxygen when they are placed into the 

2 The 1:otal allowed concentration of the oxygen-consuming pollutants CBODS and · 
TKN is 13 mg/1, which equals .0004589 ounces per 0.264175 gallons. Multiplying this allowed 
concentration times the 10 mgd average flow and 25 mgd peak flow, respectively, and converting 
from ounces to pounds yields 1,086 and 2,714 pounds per day. 
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Pamunkey River: 

These so-called '10-10-3' limitations establish a level oftreatm.ent 
that in the best professional judgment of the Board's sta1t will not 
con~bute to lower DO levels in the receiving stream, regarcUess of 
the size of the discharge. In other words, at this level of treatment, 
the concentrations of oxygen demanding pollutants in the 
discharge are low enough that they will not consume oxygen in the 
receiving water. 

Respondents' Brief at 8. 

As noted above, the Board's theory is legally insufficient to justify its acti~n. But it also 

has f:be handieap of being untrue. 

The DEQ' s own water quality modeler has expressly contradicted the Board's theory that 

these pollutants will not lower oxygen levels regardless of tlow volume. In writing to a 

colleague at the VIM:S who had expressed concern regarding the impacts of this discharge, Mr. 

Dale Phillips ofDEQ said, "it is unlikely that the permitted limits will result in elevating the 

cBODS concentration in the river by more than about 2 mgll beyond that naturally existing" and 

~ that there should not be "any significant lowering of the existing quality." Letter from Dale 

Phillips, DEQ, to Dr. AlbertY. Kuo, vnviS (Oct. 13, 2000), Petitioners' Appendix, Tab 

(emphasis added). Of course, the existing, substandard dissolved oxygen conditions in the 

Pamunkey cannot be called "natural," and the law requires achievement of water quality 

standards, not merely the absence of any "significant lowerin(' of existing water quality. In any 

event, Mr. Phillips went on, saying "I agree that unlimited eftluent tlow, at the limits in the 

current pennit, would be a problem." Id He thus directly contradicts the Boards' claim that 

these limits are "self-sustaiuing" and "will not contribute to lower DO levels in the receiving 

stream, regardless of the size of the discharge." Respondents' Brief at 8-9. 
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VThi!S reviewed this permit and also concluded that the permit limits are not "self .. 

sustaining" and will degrade wa~ quality. Letter from Dr. Eugene M. Burreson, VIMS, to Mr. 

Tony WatkittSon,· Virginia Marine Resources Commission (Oct. 11, 2000), Petitioners' 

Appendix, Tab 4. Acording to VIMS, "these same eftluent limits at higher flows [i.e., above 5 

mgd], when combined with other point and nonpoint discharges in the watershed could result in 

significant DC> sags that adversely impact aqtiatic habitats and living resources." /d. 

The design flow of this sewage treatment plant currently is an average of~ 0 mgd, and a 

peak of2S mgd. The County plans to expand this capacity in the fUture, first to 15 mgd average 

and 37 .S mgd peak, and eventually to 30 mgd average and 75 mgd peak. Hazen & Sawyer, 

Preliminary Engineering Evaluation: Totopotomoy Wastewater Treatment Plant (Aug. 1998) at 

i, 3-2, Petitioners' Appendix, Tab 5. Indeed, the plant probably is economically infeasible if it 

cannot be so exp~ded: At the location of the proposed discharge, natural stream flows can be 

expected to fall to a seven-day average of 42 mgd every ten years or so (the "7Ql0 flow"). 

Respondents' Appendix, Tab 2 at 1409. More severe droughts will produce even lower stream 

flows. And, the Board recently proposed to cut this existing flow in the Pam~ey River by 13 

mgd (20 cubic: feet per second) by reducing the minimum release from the dam at Lake Anna 

DEQ, Authorization- Public Notice-North Anna Power Station, Petitioners' Appendix, Tab 

6. Obviously, ifttlis permit is sustained the Pamunkey River will be composed primarily of 

sewage effluent for substantial periods of time and the stakes- the health of the Pamunkey 

River and all its resources - are too high to gamble. 

Despite this, the Board has cited no evidence whatever in support of its legally 

insufficient claims. If the Court carefully checks each of the citations contained in the 
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Respondents' Brief, it will find they refer only to unsupported opinions and conclusions, not to 

evidence. Such unsupported opinion is insufficient as a matter of law to overcome the genuine 

evidence presented in this case that: (1) the permit will alloVI' the discharge ~f thousands of 

pounds per day of oxygen-consuming pollutants, (2) the Pamunkey River already violates water 

quality standards for dissolved oxygen and has no assimilative capacity remaining for such 

pollutants, (3) these. violations of water quality standards cannot be ascnoed to natural 

conditions, and (4) the DEQ's effluent limitations are not "self-sustaining." Nati~nal Crushed 

Stone Ass'n v. EPA, 601 F.2d 111, 116·(4th Cir. 1979) ("Courts are no longer satisfied with bare 

administrative Ipse Dixits, and the Agency must make reasoned decisions with full articulation of 

the reasoning and take into account all relevant factors.") (citing Appalachian Power Co. v. EPA, 

477 F.2d 495 (4th Cir. 1973)). 

Conclusion 

The Board did not act within the scope of its authority when it issued this permit. It 

issued a permit for a discharge that on its face will contribute to an existing violation of water 

quality standards, and without demonstrating through development of pollutant load allocations 

that the River- which admittedly has no remaining assimilative capacity- can accommodate 

the proposed discharge and still achieve water quality standards. Issuance of this permit directly 

violated the Board's rules, and this illegal action must be set aside. 

Dated: November 7, 2000 
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* * * * * 

(The hearing in this matter beqan at 2:12 p.m.) 

* * * * * 

(The court reporter was sworn.) .. 

THE COURT: Good afternoon. Yes, sir. 

MR. MARSHALL: Your Honor, we're here for a 

23 hearing on the merits of a DBDES permit. And we're ready 

24 to proceed when you are. 

25 THE COURT: I'm ready. Mr. Butcher, are you 
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1 ready? 

2 MR. BOTCHER: We were ready, Your Honor. I 

3 believe the County is ready. Before the appellants start 

4 on that, I have a couple of ·motions on a preliminary 

5 matter, if I may, Your Honor. 

6 THE COURT: All right. 

7 MR. MARSHALL: Have you filed the pleadings 

8 fo:r: these? p., 

9 MR. BUTCHER: No. Your Honor, the appendix 

10 that the appellants filed with their brief the day before 

11 yesterday contains a tab 2, a memorandum or a letter dated 

12 Jw1e 20th of this year. At tab 3 there's a memorandum from 

13 the Water Control Board to them dated October 13th of this 

14 yecLr. At tab 4 there • s a memorandum from, I believe, a 

15 cor.tsultant to V.M.R.C. dated October the 11th of this year. 

16 And. at tab 6 there's a Vepco document dated September 29th 

17 of this year. 

18 I'd remind the Court that this permit was 

19 issued in April of last year. So what we have is four 

20 documents that postdate the decision that's before the 

21 Court today. 

22 At tab 5 of this same appendix, that the 

23 apptallants filed with their reply brief, we have a 

24 preliminary enqineerinq report from the county's project 

25 plainly predated the Board's decision, which it was not 
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1 before the Board. It was not part of the information that 

2 the Board made its decision on. 

3 ·And at the reply brief on paqe 12 we have a 

4 citation, too, and an argument about a proposed rule in the 

5 Virginia Register on October 23rd of this year. Again, 

6 more than a year after the decision that's under appeal 

7 here. None of this information, Your Honor, -~as before the 

8 state Water Control Board when it made the decision to 

9 issue this permit. 

10 I would remind the Court that under Section 

11 17 of the Administrative Process Act, this is a review on 

12 the record of the Water control Board's Decision. Indeed, 

13 this is an appeal, the Surpinent Case (phonetic) in the 

14 Court of Appeals and the Pence Case (phonetic) both quite 

15 specifically point out that Your Honor is sitting here as 

16 an Appellant Court today. And the decision is the appeal 

17 that the State Water Control Board made in April a year 

18 aqo. 

19 These materials, while they might be 

20 interesting and while they might relate to whether what the 

21 Board did in the past was wise, were not before the Board. 

22 And asking the Court now to judge the Board's decision 

23 based on information that was not before the Board is 

24' simply dirty pool. So I move, Your Honor, to strike tabs 2 

25 thr~uqh 6, the references to those tabs in the brief, 2 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1243-

4 



1 through 6 of the appendix to their reply brief. The reply 

2 brief insofar as it argues those documents, and also at 

3 page 12 where it refers to the proposed rule, that was not 

4 even proposed until after the decision that's in question. 

5 Second, Your Honor, we have throughout their 

6 or.iqinal brief and this reply brief a series of claims that 

7 the Water Control Board was required to make some kind of a 

8 fi11ding with respect to the issuance of the this permit, as 

9 a lllatter of· face, findings, plura1. However, if you' 11 

10 examine the amended petition for appeal there's no mention 

11 there of required findings not being made, they didn't 

12 plE!ad it. 

13 Rule 28:4 requires the petition to specify 

14 the errors assigned. And so the petitioners are now 

15 undertaking to arque issues that are not raised in their 

16 pet.ition. They want to try a case that they didn't plead. 

17 I w·ould remind Your Honor that protecting the lane for that 

18 also is dirty pool. And I submit that it's improper for 

19 them to try to raise these issues that they didn't plead. 

20 And I move Your Honor to strike the references to those 

21 issues from their brief and to exclude them from this 

22 app·eal. 

23 THE COURT: All right. 

24 MR. MARSHALL: Good afternoon, Your Honor, my 

25 namta is John Marshall, I'm here on behalf of the 
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1 petitioners today. With me at counsel table is William 

2 Ellis, he'll be arquing·the merits of the appeal today, but 

3 I'm going to be responding to these particular motions. 

4 THE COURT: All right. 

5 MR. MARSHALL: I' 11 take the second first, 

6 Your Honor. Obviously, we disagree and ask that you deny 

7 the respondents motion that issues briefed weEe not raised, 

8 they in fact, were in-the first amended petition for 

9 appeal. The errors assigned section, Your Honor, track 

10 very closely what we have argued both in our opening brief 

11 and our reply brief. I point you specifically to errors 10 

12 and 11, errors assigned number 10 and 11, which are paqe 3 

13 in the first amended appeal, Your Honor. 

14 The first error assiqned is that the Board 

15 violated the State Water Control Law and its own 

16 implementing regulations by issuing a permit for proposed 

17 discharge that in combination with other sources of 

18 pollution contribute to and exacerbate significant existing 

19 violations of Virginia's Applicable Water Quality Standards 

20 for dissolved oxygen. The second error assigned in 

21 paragraph 11, Your Honor, speaks further to that as do 12 

22 through 16. 

23 Error assigned 10 encapsulates exactly what 

24 we argue both in the opening brief and in our reply brief. 

25 That, in fact, was violated the state Water Control Law and 
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1 its implementing regulations by allowing a discharge, Your 

2 Honor, that will contribute to an exacerbate existing water 

3 quality violations. That's as clearly pled as it can be. 

4 The petitioners are on clear notice. If you go back to 

5 both our opening brief and our reply brief you'll see that 

6 is very much what we argued. :r don't think that the motion 

7 is well placed that these issues were somehow not pled or 

8 not raised, that puts the Board on full notice. 

9 THE COURT: Did :r understand Mr. Butcher, to 

10 you, complained that you complain, the petitioners do, that 

11 the Board ~idn't make findings? 

12 MR. MARSHALL: correct. 

13 THE COURT: So you think that that assignment 

14 cov·ers that? 

15 MR. MARSHALL: Absolutely, Your Honor. The 

16 law requires them to make findings. Their own regulations 

17 require them to make particular findings. That is clearly 

18 covered by this. They violated the law and their 

19 regulations. We will show you, Your Honor, their 

20 req11lations that require them to make these findings. They 

21 hav(a violated these regulations by not making these 

22 findings, and that was clearly laid out in both of our 

23 briefs. And this error of assignment puts it on notice. 

24 I would also point out, Your Honor, that 

25 assigning error is to put everyone on notice as to what's 
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1 qoinq to be arqued so that parties aren't sandbaqqed or 

2 errors are not reserved. They were not -- errors of 

3 assignment are not established to litigating your case down 

4 to dottinq every "I"-and crossing every "T." That's 

5 certainly not the intent of it and is not the practice in 

6 administrative law, it is to preserve the error, I admit 

7 that. And we have done that, Your Honor, and will show you 

a and argue how the Board violated its own statute in 

9 implementing regulations, it's clearly culpable. We're not 

10 required, Your Honor, to our opening brief in the errors 

11 assigned, that's not appropriate and that's not proper 

12 practice and not what the assignment of the error section 

13 is for, Your Honor. 

14 THE COURT: Would you mind reading 10 again 

15 to me? 

16 MR. MARSHALL: Sure. The State Water Control 

17 Board violated the State Water Control Law. Virginia Code 

18 Section 62.1-44.2 ad sec replaced by in 1998 and the State 

19 Water Control Board's own implementing regulations by 

20 issuinq the permit for proposed discharge that in 

21 combination with other existing sources of pollution will 

22 contribute to and exacerbate significant existing 

23 violations of Virginia's Applicable Water Quality Standards 

24 for dissolved oxygen downstream for the proposed discharge. 

25 And, Your Honor, what we have argued in the 
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1 opening and the reply brief is they violated these 

2 requ1ations as relates to dissolved oxygen. We have cited 

3 tiLe regulations that they violated and arque that violation 

4 based on dissolved oxygen, this discharge in combination 

5 with other discharges relating to water quality violations. 

6 I think it's very clear and it is absolutely preserved in 

7 10. 

a And there are other errors, Your Honor, as 

9 well, 11 through 16 that deal with other specifics. An 

10 anadromous fish, recreational uses, failing to consider 

11 otner locations, Your Honor, those cover other issues that 

12 ha·ve been argued to some extent as well. But 10, Your 

13 Hot1or, and 11. clearly cover that. 

14 And I'll read 11 for you again, too. It 

1.5 follows after 1.0. J:t says: The State Water Control Board 

16 violated the State Water Control Law in implementing 

1.7 re~~lations in failing to ~onsider adequately, evidence of 

18 prc>posed discharge ~n combination of other sources of 

19 pollution will con~ribute to and exacerbate significant 

20 existinq violations of the water quality standard. 

21 Again, focusing on the regulation of the 

22 existing standards, the regulations that we're qoing to 

23 argue about to today, they're in both of our briefs, the 

24 opening brief and the reply brief. 

25 THE COURT: All riqht. There' s another point 
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l I think he raised, tabs on the appendix --

2 MR. MARSHALL: Yes, sir, Your Honor, . the tabs 

3 the respondents have moved to strike. As I recall it's 2 

4 through 6; is that right, John? 

5 THE COURT: 2 throuqh 6. 

6 MR. MARSHALL: Your Honor, I '11 address, I 

7 quess, each of those in turn. The first, is an e-mail 

8 drafted by a gentleman named Mark Allen with at the 

9 Virginia Department of Environmental of Quality, several 

10 people at the DEQ, that focuses on the permit or issues 

11 related to the permit at issue in this case. 

12 And I ask, Your Honor, as I go through each 

13 of these, one of obviously the important considerations 

14 that you've got to take into account is the relevance of 

15 these documents. And I would ask that you just hold off 

16 ruling on those until I've addressed them and Mr. Ellis has 

17 had a chance to present in the arqument how those are 

18 relevant to what's goinq on here. I think that will have a 

19 bearing on how you rule. 

20 THE COURT: The thrust of Mr. Butcher's 

21 comments were that these documents postdate the decision of 

22 the Board and weren't before the Board, this is an appeal, 

23 so forth and so on. 

24 MR. MARSHALL: Correct. They do, Your Honor, 

25 postdate the decision by the Board. Pursuant to Virginia 
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1 C()de though, Your Honor, as we have argued before you, this 

2 record according to Csde can be supplemented by any 

3 allowable necessary proofs induced in court. Each of these 

4 documents, and I'll explain to you how, are necessary for 

5 this Court to fully consider what is at issue here. Some 

6 of them qo to specifically -- they qo to issues that were 

7 argued by the respondents in one way in their briefs and 

8 clearly indicate another reality in them. So they qo, Your 

9 Ho11or, to a large eXtent, to rebut what has. been argued by 

10 the respondents in their brief. And as I said, Mr. Ellis 

11 cart arque that further. 

12 But as an initial matter for the e-mail, at 

13 tab number 2, Your Honor, it is necessary and can be 

14 admitted into proof. It's necessary, Your Honor, because 

15 it explains why the Pamunkey River is not on a special list 

16 that:. has been proposed and put together by DEQ. And as I 

17 said, Mr. Ellis will qet into more detail about that. 

18 But the respondents have argued a particular 

19 proposition in their brief that is incorrect. This 

20 document rebuts that. It directly rebuts a statement made 

21 in the brief that low dissolved oxygen in the Pamunkey 

22 River is a result of natural conditions. So it can come 

23 in, number one, as necessary for this Court to fully 

24 consider and understand exactly what respondents are 

25 arqu.inq and to see, in fact, that this document rebuts 
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that. It's also an admission by the Department of 

Environmental Quality, Your Honor, that directly 

contradicts something that they've argued in their brief. 

I'll be happy to qo in that in a little bit more detail, 

but again we prefer that Mr. Ellis address that in the 

argument so that you can see how it fits into what has 

happened. 

These documents, Your Honor, were produced 

or this document, the e-mail, was produced by the 

Department of Environmental Quality, pursuant·to a Freedom 

of Information Act request, Your Honor. We think it comes 

in under the nonjudicial record of agency exception. You 

will see from the e-mail it is dated, has -- the individual 

to whom it was addressed, who wrote it, who else received 
I 

it and the subject. There's no problem with its 

authenticity of beinq what it is. And I don't think 

counsel will argue that they're not, in fact, what they 

are. And they're e-mails addressing these particular 

issues. 

But I think it does meet the statutory 

requirement, Your Honor, that is a proof is necessary 

for you to fully understand the issues. It does not inject 

new evidence into the record, it merely explains what is in 

the agency file that was produced to this Court. And I 

think it's critical for the judge of this court to be ful1y 
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1 awclre of and have a full understanding of what's happening 

2 he1:e. There's some difficult issues to have this document 

3 be1:ore you. 

4 The same arqument, Your Honor, applies to 

5 wha.t is at tab number 3 • That involves a letter from an 

6 individual at the DEQ to an individual at the Virqinia 

7 Institute of Marine Science. That letter too discusses, 

8 Your Honor, helps to explain and demonstrate that what are 

9 called 10-10-3 limitations, which were argued in the 

10 respondents briefs and ours, it is one of the major issues 

11 in ~this case, are not self-sustained. That will be 

12 explained further in our arqument, but that is a critical 

13 issue in this case. 

14 This letter is from the Department of 

15 Environment Quality, it is dated October 13th, 2000. :It is 

16 after the decision was made. But again, we feel it falls 

17 unde.r the rugger of necessary proofs that can be induced in 

18 this court, so that the Court .can have a full and c·omplete 

19 understanding of what's been arqued and briefed. Aqain, 

20 it's not new evidence, it merely, one, explains what is 

21 already in the aqency file. And number two, rebuts 

22 arqwnents made in the respondent's brief that are factually 

23 incoJ:rect. So it qoes to credibility to some extent as 

24 well, Your Honor. Aqain it falls under the 8.01-390 

25 exception for a nonjudicial record as evidence. There's no 
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1 authentication problem here, Your Honor, it's clearly from 

2 DEQ. There's a fax tag line at the top of the page marked 

3 as received by a qentleman named Allen Brochenbough 

4 (phonetic) who is with_DEQ who's cc: on the letter. so 

5 aqain, I don•t think that there's any issue as to it not 

6 being what it says. The real question is: Should this 

7 court consider it? And this Court should consider this 

8 document. Again, Mr. Ellis will explain in further detail 

9 in argument how it's relevant. But I will represent to the 

·10 court that it qoes directly to issues that were argued in 

11 the brief and rebuts statements that have been made in the 

12 brief that do warrant consideration from this Court that 

13 fully understand and consider all of the relevant issues. 

14 Tab number 4, Your Honor, is a letter to a 

15 qentleman named Tony Watkinson, The Virginia Marine 

16 Resources Commission. Again, the topic of this letter is 

17 this particular permit, and it focuses on the dissolved 

18 oxyqen sag that, as we have eluded to earlier, Your Honor, 

19 is one of the focal points of this case and whether or not 

20 the decision by this Board complies with law and 

21 requlations. 

22 This too, Your Honor, was noted by 

23 Mr. Butcher. It's dated on October llth, again we feel it 

24 falls under the necessary exception because it helps to 

25 explain again this 10-10-3 limitation and the fact that it 
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1 is not self-sustaining as is claimed to be by the Board in 

2 its brief. This document directly rebuts an arqument in 

3 the respondent's brief, focuses on this particular permit, 

4 so it's cle~ly relevant to rebuttinq that argument, Your 

5 Honor. We feel it falls again under the exception for the 

6 nonjudicial record of an agency. J:t is what it is. All 

7 parties have seen this document and are aware of what this 

8 docl.llllent is about. Again, I don ' t think -- there ' s not an 

9 au~1entication problem with this document. J:t comes down 

10 to \ihether it's necessary for this Court to understand and 

11 fully explain the issues, and I think that it is. And 

12 Mr. Ellis will explain further in his argument how that is. 

13 But this is clearly relevant and important for this Court 

14 to see, because it rebuts a fundamental. argument. and· 

15 premise of the respondent's brief that is incorrect. 

16 Tab 5, Your Honor, is a preliminary 

17 engineering evaluation that was obtained from Hanover 

18 CourLty pursuant to a voyeur request·. This document was 

19 prepared before the permit was issued. Aqain, Your Honor, 

20 the respondent's brief addresses the capacity of this 

21 plant, how much water it's qoinq to be discharqing, at page 

22 fouz·, footnote three. That representation, Your Honor, is 

23 not complete. This document explains what that capacity 

24 is. And it's necessary for the Court to fully understand 

25 that because this document, as well, relates to the 
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1 dissolved oxygen issue and what will be explained to the 

2 court as self-sustaining limits, this 10-10-3. And I won't 

3 get into all the details about that, but that's qoinq to be 

4 one of the themes you're qoinq to hear over and over aqain 

5 today. It explains -- Your Honor, it helps to explain the 

6 permit that's at issue here and the extent of the 

7 discharge. And aqain, it was produced pursu~~t to a voyeur 

8 request to the County. This is not something that we have 

9 created. But we do feel that it is nec~ssary for the Court 

10 to. consider it and it is otherwise admissible. 

11 As to document -- the document at tab 6, Your 

12 Honor, the Court can take judicial notice of this 

13 particular document. It is public information that has 

14 been produced by a state aqency. It's official publication 

15 because it must qo out for review and comment. If you will 

16 turn to that document you will see part of it is a public 

17 notice, Your Honor, that was published in the Richmond 

18 Times Dispatch. That notice and a paqe that outlines 

19 conditions for river-flow release at the Lake Anna 

20 inpowment. It's a public document that this Court can take 

21 judicial notice of. There doesn't even need to be any 

22 other type of statutory exception. This is something they 

23 must publish and make available. They did that in the 

24 public notice that is four paqes back, Your Honor. 

25 This, too, in addition to being a document 
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1 that can be admitted under judicial notice, Your Honor, it 

2 is necessary because it qoes directly to the question of 

3 dissolved oxygen that is one of the major points of 

4 corttention in the appeal of this permit. But this one, 

5 Your Honor, simply you can take judicial notice of. And I 

6 thi~ it's appropriate that you do. It is an official 

7 publication, Your Honor. ~.01-388 provides ~at this Court 

8 can take judicial notice of all official publications of 

9 thi.s Commonwealth. And this notice and the." information 

10 provided in that notice must be published pursuant to law, 

11 th~:efore you can take judicial notice of number 6. 

12 Your Honor, all -- for each of these 

13 doct~ents, as I have indicated, and I'll just reiterate 

14 quic:kly, are necessary for this Court to have a full and 

15 complete understanding, not only of the permit at issue in 

16 this case, but to specifically rebut claims made in the 

17 respondent's brief. Therefore, under Virginia Code 

18 9-6.1417 we think they are admissible because they are 

19 necessary and they were allowable for the reasons ·that I 

20 have outlined. 

21 

22 mentioned? 

23 

24 Honox·? 

25 

THE COURT: What is that statute you just 

MR. MARSHALL: Which one was that, Your 

THE COURT: 8.01-something. 
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1 MR. MARSHALL: The judicial notice is 

2 8.01-3 --

3 THE COURT: i have that. But there's another 

4 statute you mentioned after that. 

5 MR. MARSHALL : Yes , Your Honor, it is 

6 8.01-390. And again, each of those documents, as I said, 

7 are necessary. And the reasons they are admi~table, Your 

8 Honor, I have outlined as to each specific document. I 

9 think that --

10 THE COURT: Well, I don't think 

11 Mr. Butcher probably won't complain about the authorizing 

12 statutes that would obligate authenticity and admissibility 

13 issues. He's more complaining about the fact that they're 

14 in the materials and that they all weren't a part of the 

15 agency·record and-- and let me say quickly, I understand 

16 your other statement that you think that this will be tied 

17 in by~- Ellis' comments. But that seems to be the thrust 

18 of his complaint. I don't think he'll quarrel with the 

19 statutes and what they do by allowing records such as this 

20 to be admitted. For example 8.1388 but he's complaining 

21 about the record questions. 

22 MR. MARSHALL: Right. And as I •ve argued, I 

23 think it comes down to a question of: Is it necessary for 

24 this Court to have this information? And I would argue 

25 that each of these documents is necessary to the Court, 
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1 one, having a full understanding of the record. Again, 

2 ti1is is not new evidence, this explains what is already in 

3 the aqency file. And aqain, Your Honor, specifically 

4 retbuts arguments and claims that are made in the 

5 respondent's brief. 

6 THE COURT: All right. 

7 MR. MARSHALL: Was there anything else in 

8 here that I have not addressed on tabs 2 through 6, the 

9 is.sues not pled? 

10 THE COURT: There was a proposed rule that 

11 was mentioned that's a part of the --

12 MR. MARSHALL: Again, Your Honor, I think 

13 thnt•s something that the Court can take judicial notice 

14 of. It's in the Virqinia Register, it's a pub1ication, 

15 it's put out by law. I think it falls under the 8.01-388 

16 it is a public record, Your Honor. You can go and easily 

17 access that reference. 

18 THE COURT: ·That's a proposal, that's not a 

19 rule that's in effect, is it? ~ 

20 MR.. MARSHALL: That's my understanding, Your 

21 Hon,~r. But again, it's been published. It's available and 

22 is ·~ut for public comment and review. And clearly, Your 

23 Honclr, something that this Court can take judicial notice 

24 of. 

25 MR. BOTCHER: Your Honor, I would remind this 
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court that under Section 17 of the Administrative Process 

Act this is an appeal of an administrative decision of an 

agency, based on the information that was before the 

agency. Language at 17 about additional necessary proofs, 

Your Honor should be familiar with. We have used that in 

this very case. 

THE COURT: What's that again? I'm sorry, I 

was writing. 

MR. BUTCHER: Section 9-6.14:17. 

THE COURT: All right. 

MR. BUTCHER: We have, with Your Honor's 

permission, taken additional proofs in this very case on 

the question of standing. Because it's a question that was 

not before the Board and is not reflected in the Board's 

files. Your Honor is perhaps aware that we came very close 

to taking evidence in an earlier case on attorney's fees. 

Again, because that's not an issue that was 

decided by the Board and the information for the Court to 

decide that is not in the agency's files. The reason for 

that language in the statute is explained in the revisor's 

note, Your Honor. That is the revisor's note to Section 17 

of the APA says that: A~lowable and necessary proofs can 

be taken in situations otherwise unavoidable as for 

example, where bad faith is charged in substance and 

procedure. The Godfrey Case (phonetic) in the Supreme 
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1 Court recognizes that if bad faith by the agency is an 

2 issue then, of course, the agency's decision is not and 

3 tne fact basis for the agency's decision won't provide a 

4 basis for deciding that, you'll have to qo outside the 

5 record. We don't have that play in this 

6 case, Your Honor. There's no reason at all to go outside 

7 the record unless you want to make a case that you didn't 

8 maLke to the Water Control Board, and that's where we are, 

9 Jtldqe. They want to put in new information about low 

10 dissolved oxygen by saying it provides new information or 

11 new explanation. Well, Judge, either it provides·facts or 

12 it provides opinions, or we don't need it because the 

13 lawyer can take care of it. And if it provides facts or 

14 opinions, it's evidence and it's outside the record. 

15 They're trying to play dirty pool with you, Judge. They're. 

16 trying to bring in new evidence because they're unhappy 

17 with what was before the Board. They're saying to you, 

18 don't review the Board's decision based on what was the 

19 bei:ore the Board, review the Board's decision based on what 

20 we brought you after the Board was finished making its 

21 dec:ision, because we thought of some other things they 

22 should have thouqht of. 

23 Most of these documents are actually 

24 documents they brought to the Marine Resource Commission 

25 trying to get the Marine Resource Commission to review the 
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1 Water Control Board's permit. The Marine Resource 

2 Commission can't do that either. 

3 Finally, they ta1k about the engineering 

4 report as being necessary to understanding the capacity of 

5 the plant. Judge, we didn't -- the Water Board didn't 

6 issue this permit for any conceivable capacity or any 

7 conceivable plan that the County might have. It issued it 

8 for 5-, and then for 10 million gallons a day on specific 

9 terms. And. those are the terms that have to be the basis 

l.O of this appeal not what the engineers thought might be 

l.l doable in the future. 

12 Turning from that to the question of 

13 findings. Your Honor has already recognized that the 

14 correctness of the agency decision and the question of 

15 whether or not the agency made findings are two different 

16 things. We all learned that in the Maria's Case 

17 (phonetic). I just point out to the Court in page 15 of 

18 their opening brief the appellants talk about an obliqat~on 

19 for the Water Control Board to make a determination. And 

20 then they say the record contains no substantial evidence 

21 to support such a finding were it made. 

22 They recoqnize on the face of their own brief 

23 the substantial evidence question, which is the question 

24 before this Court, is different from the question whether 

25 the Board made a particular finding. We'll arque, if Your 
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1 Honor lets them bring this issue on, of course, there's no 

2 such requirement. But· I suqqest that we never have to qet 

3 that far because they never pled it. And they're obliged 

4 to identify the issues and then demonstrate that the Board 

5 made the issues that they have alleged. They have not 

6 alleged those errors until they get to their brief. And 

7 now· they want to prove errors that they didn't allege that 

8 th•a Board made. I suqqest again, Judge, that that's dirty 

9 po<)l and you ought to strike that from their pleading. 

10 Thank you, Your Honor. 

11 THE COURT: Thank you, counsel.. I'm going to 

12 keE~P these points in mind as I listen to the argument. And 

13 I 1uay call on Mr. Butcher to -- I took some pretty good 

14 not~es here about, I think I did, about the points he's just 

15 raised. But I think given Mr. Marshall's comments it would 

16 probably be better to have the argument come forward now 

17 with these points in mind. And to the extent to the degree 

18 that the Court would or should consider these matters, is 

19 in question. And after hearing the argument, if Mr. Ellis 

20 can convince me that these are things that while they 

21 pos·t.dated the decision and weren't part of the record 

22 perhaps he can show me now how they bear on the question 

23 and the appeal and the record as it existed at the time the 

24 decision was made. 

25 So I'll take that under advisement, counsel, 
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and consider those points when we get to the end of the 

decision process in the case. 

Are you ready now to go forward, 

Mr. Marshall? 

MR. MARSHALL: We are, Your Honor. We have 

another issue standing, has not been conceded to by the 

respondents. We came before this Court mayb~_two months 

ago, a 1 month and a half ago, I don't recall. Standing is 

an issue that this Court has already ruled on this case. 

The Board filed a demur back in June claiming that we had 

not adequately pled standinq. The Court specifically 

found, in fact, that standing did exist and overruled the 

demurrer. 

Subsequent to that, the Board moved for leave 

to take depositions to further inquire as to standing. 

Durinq those depositions, Your Honor, testimony was taken 

as to both the finding in your letter opinion regarding the 

impact and harm to historic and archeological resources at 

New Castle Farm, which is property owned by my clients. 

Other issues were explored as well, Your 

Honor. I know that we had eluded to the fact that 

swimming, canoeing, fishing and other activities took place 

at New Castle Farm, my client's property, at and just below 

the point of discharge, and that my clients would no longer 

engage in those activities as a result of the issuance of 
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1 thi:s permit. 

2 Under Federal Law, Standinq Law, which 

3 applies here, the State Statute has specifically 

4 incclrporated Article 3, United States Constitution Standing 

5 Re~1irements, Your Honor. That is I don't understand 

6 how that can be in dispute at this point. The Fourth 

7 Circ:uit Case that you referred to in your opinion 

8 ove1:rul.inq the demur on Friends of the Earth, cited some of 

9 the exact lanquage that we've relied on throughout to 

10 establish standing, Your Honor. 

11 But in any event through testimony of 

12 Mr. Broaddus and Ms. Crutchfield, we feel the need to qo 

13 ahead and establish standing with this Court since the 

14 respondents did not concede to the fact, and move ahead. 

15 THE COURT: How did they not concede; in 

16 their papers? They renewed -- given the fact that the 

17 couxt's ruled on this and ruled in your favor, why do you 

18 think you need to address it now aqain? 

19 MR. MARSHALL: Your Honor, it's something 

20 I agree with that, you have ruled in our favor. And I 

21 think that solves the question. However, they moved to 

22 take depositions and arqued it in their brief. They spent 

23 several days arquinq that we do not have standinq. And I 

24 obviously need --we responded to that your brief, but I 

25 also want 
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1 THE COURT: Well, I have some depositions of 

2 Ms. Crutchfield and Mr. Broaddus. Is this why those 

3 depositions were taken? 

4 MR.. MARSHALL: Yes, sir. And that's where 

5 testimony was elicited about the activities that took place 

6 in the river, the fishinq and swimming and whatnot, and 

7 that that's no longer to going to occur. And our position, 

8 Your Honor, under the case law that is absolutely 

9 sufficient --

10 THE COURT: Well, what do you want to do 

11 right now? What do you suggest 

12 MR. MARSHALL: What I was qoing to do, Your 

13 Honor, with the Court's permission is put Mr. Broaddus and 

14 Ms. Crutchfield on the stand and ask them some questions 

15 about their activities and --

16 THE COURT: Well, I read some of the -- I 

17 didn't read complete of Ms. Crutchfield, but I read most of 

18 Mr. Broaddus•, and he speaks of these things. 

19 MR. MARSHALL: Yes, Your Honor. 

20 THE COURT: So why do we need to go back to 

21 that again if we have something in the record that purports 

22 what they feel in depositions on that issue? 

23 MR. MARSHALL: Well, Your Honor, I want to 

24 make sure that the issue is fully addressed before you. If 

25 you're prepared to rule on that --
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1 THE COURT: :I think :I am. If need be -- if :I 

2 need to rule on it again but I think to save time, 

3 rather than have them retestify about these questions, and 

4 given the depositions and these issues were explored there, 

5 you can refer me, perhaps, to part or parts of the 

6 de~position you think that support of your position or I can 

7 read them or whatever. 

8 MR. MARSHALL: Your Honor, :I would like to 

9 pu~ them on, but :I would refer to the recommendation --

10 THE COURT: Well, I've got this deposition 

11 here. And they've testified already on these points. If 

12 indeed, as you suggest, there's a need to do that 

13 MR. MARSHALL: Okay. How would you like to 

14 prc•ceed then, Your Honor, on arguing the standing issue? 

15 Should we arque that at the end, then? 

16 THE COURT: Arque that at the end. Let's get 

17 to the merits on the point you're raising on the appeal. 

18 MR. ELLIS: Good afternoon, Judge Hughes. 

19 THE COURT: Good afternoon. ~ 

20 MR. ELLIS: My name is Bill Ellis. I'm with 

21 the firm McSweeney, Burtch & Crump here in Richmond. 

22 I think at its heart you have in front of you 

23 today a very simple case. It does, however, require some 

24 familiarity with the Clean Water Act -- the Federal Clean 

25 Water Act and also our Virginia State Water Control Law. 
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1 And with your permission I'd like to discuss the background 

2 of those provisions just a little bit before starting into 

3 the heart of this case. 

4 The purpose of these laws, Your Honor, is 

5 very clear, it is to clean up the water of the Commonwealth 

6 of Virginia and also the nation. But that presents an 

7 interesting question: How clean is clean? How clean do 

8 the waters have to become? Well, we're fortunate that we 

9 have a ready answer to that question. The waters have to 

10 become as clean as water quality standards that are 

11 promulgated by this State. 

12 What the state does is it looks at all the 

13 waters across the Commonwealth and it asks the question: 

14 What should these waters be used for? And in the case of 

15 the Pamunkey River it answered that question by saying: It 

16 should be used for fish habitat and for recreation. 

17 THE COURT: Who answered that question? 

18 MR. ELLIS: The State Water Control Board by 

19 promulgating what are called State Water Quality Standards. 

20 And in this case, particular relevance to this case is that 

21 they established a standard applicable to the Pamunkey 

22 River that said that over 24-hour period dissolved oxygen 

23 levels must average five milligrams per liter and they can 

24 never, not even for an instance, to be allowed to dip below 

25 four milligrams per liter. Those standards are promulgated 
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l. by ·the requlation by the State Water Control Board. That • s 

2 how clean the water is supposed to be. And the reason it•s 

3 sup]i)osed to be that clean is because if it doesn • t stay 

4 tha1: clean, adverse effects occur to fish. The State Water 

5 Con1:rol Board has already decided that. 

6 Now particularly vulnerable are early life 

7 stages of fish which don•t have the ability to move through 

8 the water column and swim around and get away from water 

9 cond.itions that are unhealthful to them. If you and I walk 

10 into a room that is filled with cigarette smoke and don't 

11 like it, we can walk out. But fish egqs and fish larvae 

12 can't do that. They are taken with the current wherever 

13 they go. And if they spend substantial amounts of time in 

14 wate:r that has less than five milligrams per liter over a 

15 24-hour period or less than four.milliqrams per liter at 

16 any time, those fish egqs and larvae are in danqer of 

17 becoming deformed or even dying. 

18 Now the Board, to make sl.lre the ·water quality 

19 standards are maintained, the Board has leqal 

20 respc>nsibility for issuinq permits. The law says that you 

21 can't: discharge anything into the water, any pollutant 

22 unless you qet a permit from the Board. And amonq the 

23 thinqs that the Board has to decide is whether the 

24 discharge that is qoinq to be issued is compatible with 

25 achieving state Water Quality Standards. 
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1 Now when you have a water that is already in 

2 compliance with water qUality standards, this is a pretty 

3 easy question. The Board then says, well, put on the 

4 technoloqical controls to reduce the pollution to the 

5 extent you can, and go ahead. And that's what normally 

6 happens. But this case involves something different. This 

7 case involves a stream segment in the Pamunkey River that 

8 does not meet water quality standards for dissolved oxygen. 

9 The evidence that we•ve submitted, and the effect, the 

10 Board has admitted that there are substantial and 

11 persistent violations of water quality 

12 MR. BUTCHER: Objection, Your Honor, that's a 

13 misrepresentation of the memorandum that they're trying to 

14 bring before you. I'd be qlad to arque it, but that's a 

15 staff memorandum by an individual. It's not stated by the 

16 Board, and it's not an admission. 

17 MR. ELLIS: Well, Your Honor, in any event 

18 THE COURT: Is· any of that, Mr. Butcher, 

19 before me? 

20 MR. BOTCHER: Your Honor, only if you accept 

21 this post hoc document that they're trying to get in. 

22 MR. ELLIS: Your Honor, this is not an issue 

23 that is subject to debate. The Environmental Protection 

24 Agency has told the Board -- and, in fact, overruled the 

25 Board's judgement on this question. They've told the Board 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1269-

30 



1 that the water quality of the Pamunkey River violates water 

2 quality standards. And the u.s. Environmental Protection 

3 Agency has insisted that this stretch of river be put on 

4 what's called the 303-D List, which I'll explain in a 

5 moDLent. But it's simply not a matter of debate that water 

6 qua.lity in the Pamunkey is substandard. 

7 MR. BOTCHER: I'd be remiss if I didn't point 

8 out that that's also after the fact, Your Honor. That's 

9 why I tried to raise this evidential issue. What they're 

10 trying to do 

11 THE COURT: So these documents you just 

12 pointed to suggest that, that the water quality of the 

13 river right now is below standards somehow? These 

14 documents that have come forward after.the --

15 MR. BUTCHER: The documents they're 

16 producing, they're qoing to arque that lead to that 

17 con,:lusion, Judge. We have our own view about that. But 

18 the reason I raised admissibility is because what they're 

19 trying to do is bring up information that came up after the 

20 Bocu:-d finished its decision and bring it to this appeal of 

21 the Board's decision. 

22 MR. ELLIS: Your Honor, this is a Red 

23 Herx·ing. If Your Honor will look at tab 7 of the documents 

24 that. we've produced, you will find the Board's own printout 

25 demonstrating what the Board itself calls persistent 
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1 violations of water quality standards in the Pamunkey 

2 River. This is the Board's own data, and it predates the 

3 decision in this case. It's from -- the data began in the 

4 early 1 90s. The worst data is collected in 2995. And all 

5 of it was before the Board at the time it made its 

6 decision. 

7 THE COURT: I don't think I have that 

8 material. 

9 MR. ELLIS: But the -- I think that the point 

10 is, the point that I'm making 

11 THE COURT: So you're saying that the 

12 determination was made before this decision? 

13 MR. ELLIS: The Board had full knowledge and, 

14 in fact, our comments attached to the relevant data -- when 

15 the Board was proposing to issue this permit, my clients 

16 submitted comments on the proposal which attached the water 

17 quality standard data that I'm referring to. And those 

18 comments say: Data co~lected ~y the Virginia Department of 

19 Environmental Quality shows that the Pamunkey River 

20 persistently experiences severe and persistent violations 

21 of water quality standards for dissolved oxygen at river 

22 

23 

24 

25 

mile 48.8. And it goes on and cites that those violations 

occurred over a period of 106 days in 1995 with 40 daily 

enviro violations indicating dissolved concentrations were 

below the standard for 38 percent of the time over that 
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1 pe1:iod. None of this is disputed. J:t 1 s all in the data. 

2 J:t's all in the Board's own data that predated their 

3 dec:ision in this case. 

4 Now that presented the Board with a problem, 

5 because in terms of explaining the structure of the Clean 

6 Wat.er Act to the State Water Control Law, what it's trying 

7 to accomplish, it's trying to see that areas that have 

8 substandard water quality are forced by law, eventually, to 

9 comply with water quality standards. So when the Board is 

10 faced with an application to discharge a pollutant into a 

11 stream that already violates the water quality standard for 

12 tha·t pollutant, that presents a substantial problem. And 

13 tha·t: 1 s the problem that this case presents. 

14 Now what the law says in ·this situation·, the 

15 Clec!ln Water Act and the State Water Control Law want to, on 

16 one hand, provide flexibility. They don't want to just 

17 bla1iket, say, you can never under any circumstances 

18 authorize the di~charqe of additional pollutants into a 

19 segment that violates water quality standards for that 

20 polJ.utant. But what it does say is, if that's what you 

21 want: to do then you must adhere to some fairly significant 

22 procedural and substantive requirements. And that's what 

23 the heart of this case involves. What are those 

24 requ.irements? And the answer for us, fortunately, is 

25 simple. 
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1 If you turn to the Board•s regulations, you 

2 will find a regulation that directly addresses this 

3 question. And that regulation reads as follow: The owner 

4 or operator of a new source proposing to discharge into a 

5 water seqment which does not meet applicable water quality 

6 standards, and for which the department has performed a 

7 pollutant-load allocation for the pollutant to be 

a discharged, must demonstrate before the close of the public 

9 comment period that, A) There were sufficient remaining 

10 pollutant-load allocations to allow for the discharge. 

11 And, B) The existing dischargers into that segment are 

12 subject to compliance schedules -- and it goes on to say 

13 designed to bring the water quality standard -- or the 

14 water quality of the river up to standards. 

15 Now all right, what does that mean? What 

16 it means is, that on its face, if you•re getting ready to 

17 discharge a pollutant into a stream that already violates 

18 the water quality standard for that pollutant you can only 

19 do it if the Board takes a look at all the pollutant inputs 

20 into the water body and concludes that if water -- when you 

21 consider all of the sources of the pollutants, there are 

22 what they call pollutant-load allocations still available. 

23 In other words, you can continue discharginq more of these 

24 pollutants without violating water quality standards. Now 

25 the problem here is -- the problem that the Board faces 
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1 here is that the Board had already determined, or at least 

2 its staff had told it, that the Pamunkey River has no 

3 available allocation, if you will, it has no remaining 

4 assj~ilate ·capacity for pollutants that consume oxygen, it 

5 simply has none. 

6 And the Board has never undertaken a 

7 pollutant load allocation analysis. If you -- there are 

8 five facts, I think, that are dispositive of this case in 

9 light of this regulation. And each of these five facts is 

10 admitted. 

11 The first fact is that the Pamunkey River 

12 does violate already water quality standards for dissolved 

13 oxygen. 

14 The second fact is. that this proposed ..... 

15 discharge will add more oxygen-consuming pollutants to this 

16 already substandard water body. 

17 The thi~d fact is that the Board has never 

18 perfclrmed a pollutant-load allocation. 

19 The fourth fact is that, therefore, there are 

20 no available pollutant-load allocations that are available 

21 to HcLnover County. 

22 And the fifth fact is that the existinq 

23 dischargers to this stream segment are not subject to 

24 compliance schedules to reduce their pollutant loads in 

25 order to make room for any new dischargers of 
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], oxygen-consuming pollutants. 

2 Now you take those five facts and you read 

3 down through the Board's own regulation and you see when it 

4 says you can issue a permit and you find that none of 

s the -- that the essential elements are not there. The 

6 general prohibition applies, which says it may not issue a 

7 permit which would contribute to violations of the water 

8 quality standards. 

9 Now if you doubt my interpretation of this --

10 I think the regulation is very clear on its face. But if 

11 you should doubt that it means what I think it means, an 

12 appropriate place to look is the United States 

13 Environmental Protection Agency. Because the United States 

14 Environmental Protection Agency has an essentially 

15 identical regulation. And it's set out in the Code of 

16 Federal Regulations at 40CFR, Section 122.4 ":I". 

17 Now, of course, the u.s. Environmental 

18 Protection Agency exercises oversight author~ty over all 

19 the State Water Quality Program, including the one we have 

20 here in Virginia. It has that authority pursuant to the 

21 Federal Clean Water Act. So what they say regarding this 

22 is of some import. And here is the way the United States 

23 Environmental Protection Agency recently summarized 

24 obligations under this regulation. It said: The 

25 regulation prohibits the issuance of a permit to a new 
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1 source or new discharger if the discharge would cause or 

2 contribute to a violation of the water quality standards. 

3 A new source may, however, obtain a permit for discharge 

4 into a water seqment ·which does not meet applicable water 

5 quality standards by submitting information demonstrating 

6 tha·t there is sufficient load capacity remaining in waste 

7 load allocations for the stream segment to accommodate new 

8 dis,:harge and that existing dischargers to that segment are 

9 not -- Z'm sorry, are subject to compliance schedules 

10 designed to bring the segment into compliance with 

11 applicable water quality standards. 

12 Now one of the things -- well, EPA has also 

13 give~n another statement as to what this means. And I 

14 apologize and I regret that we did not have it in time to 

15 bind it into our addenda. However, I have with me copies 

16 of a. quidance document issued by EPA Region 4. This is not 

17 the regional office that controls things in Virginia, it is 

18 the regional office in Atlanta, rather than the regional 

19 office in Philadelphia which has authority over what 

20 happens in Virginia. Nevertheless, I think it's reflective 

21 of tne interpretation placed on this provision by the 

22 Onit·ad States Environmental Protection Agency. 

23 MS. ROSE: Your Honor, we object to this 

24 docwnent. He said himself that it doesn't even apply in 

25 this district, has no relevance. 
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1 MR. ELLIS : The document -- it ' s true the 

2 document has no force of law in this district, but it does 

3 reflect what the EPA thinks. And as guidance, it's 

4 something of that, that the Court can take judicial notice 

5 of. I'd be pleased to provide Your Honor with a copy of it 

6 and a copy to opposing counsel. 

7 THE COURT: Let me have it. And I'll 

a consider this on the same basis as the other matters. 

9 MR. BUTCHER: Your Honor, I' 11 renew my 

10 objection.that this apparently was not before the Water 

11 Control Soard and therefore it is a further attempt to ask 

12 you to review their decision on the basis of information 

13 that was not before them. 

14 MR. ELLIS: Your Honor, this is -- it's true, 

15 this was not before the State Water Control Board, but 

16 neither was case law that we cite to you. This is a kin to 

17 citing case law. We're citing the interpretation of a 

18 regulation by the aqency that's charged with its 

19 administration and enforcement. It's a legal matter, it's 

20 not a factual matter that has to be before the aqency. 

21 If Your Honor looks at paragraph D, which 

22 I've highlighted, you'll see it reads as follows: New 

23 sources/new dischargers are not allowed to discharge to 

24 303-D listed waters unless offsets from nonpoint sources, 

25 et cetera, are documented in the permit fact sheet. Any 
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1 iss·Lled permit should contain a mechanism for the reopening 

2 and documenting the offsets 

3 THE COURT: I think it says, reporting. 

4 Sho1~ld contain a mechanism for reporting. 

5 MR. ELLIS: I'm sorry, reporting. 

6 -- and documenting the offsets periodically 

7 during the term of a permit. 

8 It states very plainly that unless you offset 

9 the pollution that's already in the water body you cannot 

10 issue a permit for a new discharger. 

11 Now let me raise an objection that the Board 

12 has already raised, because it's a legitimate question. 

13 They ask in their brief, if this is EPA's view of the world 

14 why then didn't EPA object when this permit was proposed 

15 and ultimately issued? And as I say, it's a legitimate 

16 question. But I think it has a ready answer. 

17 The fact is that the Pamunkey River, although 

18 EPA had proposed to overrule the Board and require the 

19 Pamunkey River to be designated as a water out of 

20 compliance with water quality standards and be listed on 

21 the 303-D list, the Board at the time it acted on the 

22 permit EPA's action wasn't complete. The Board had been 

23 arquinq to EPA that they weren't required to put the 

24 Pamunkey River on the list of rivers that failed to meet 

25 water quality standards. And they did so claiming that the 
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Pamunkey didn't meet water quality standards because of 

natural conditions. 

And EPA turned back to the Board and said to 

them -- they overruled the Board, required that the 

.Pamunkey go on the list. And they said officially to the 

Board, It doesn't matter why the stream segment is not 

meeting water quality standards. If you thi~ that this 

stream seqment isn't meeting water quality standards due to 

natural conditions in the water body, then what you need to 

do is revise and lower your water quality standard. But it 

cannot excuse you from complying with the regulations and 

the program which is designed to achieve those water 

quality standards. 

In short, the Board tries to make an end to 

run, if you will, around the whole water quality standards 

system by avoiding having the Pamunkey River listed on the 

303-D list in the first place. And they're doing the same 

thinq with this permit. They were aqain attempting the 

same end run. 

Now what about the Board's arguments? They 

say first of all -- they really have two arquments. Their 

first argument, which they make vociferously in their 

brief, they claim that the conditions in the Pamunkey River 

are the result of natural pollutants. And I want to talk 

for a moment to the question of dirty pool, because 
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1 Mr • Butcher raised that question several times. It is 

2 dirty pool, Your Honor, to make representations in a brief 

3 that you know are unsupported, that is dirty pool. And 

4 that is what the Board has done here. 

5 As a legal matter the Board is aware that 

6 this water quality standard is not being achieved, it is 

7 aware that that cannot be ascribed to natural conditions in 

8 the waterway, because the very person responsible at DEQ 

9 for writing the memo that is in the record wrote the e-mail 

10 that Mr. Marshall referred to and that the Board has 

11 proposed to exclude from your consideration here. The 

12 Board would make representations that it knows are not 

13 sustainable. 

14 So in the first instance, I think -- I've got 

15 two rea1 points here. One is, when the Board comes and 

16 says to you, these water quality conditions are the result 

17 of ·the natural conditions, therefore we don't have to try 

18 to achieve water qua~ity standards, that•·s an insuffici'ent 

19 ar~unent. EPA has already told them it's an insufficient 

20 argument. And, in fact, they overwrote the Board's prior 

21 action based on that very point. But not only is their 

22 cont:ent.i.on really wrong, it's also factually wrong. And 

23 that's ~hat the e-mail at tab 2, I believe it is, points 

24 out. 

25 Now what about their second argument, because 
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1 they have only one other arqument. And that argument is 

2 that the D.O. levels, that's dissolved oxygen, the 

3 dissolved levels in the water of the Pamunkey River won't 

4 be made substantially worse by this proposed discharge. 

5 Now I have two responses to this arqument, too. And 

6 they're the same two responses. First of all, it doesn't 

7 ~atter because it's legally insufficient. I~~s not enough 

8 if this discharge won't make things substantially worse, 

9 the Board has a legal obligation to see that water quality 

10 standards are being achieved and will be achieved. 

11 And the regulation that I read to you, and 

12 the EPA interpretations of it make it plain that their 

13 obligation isn't simply to say, it's not goinq to get much 

14 worse. Their obligation is to force a structure and force 

15 permit terms that make sure that water quality standards 

16 will be achieved. This is not an optional program. They 

17 act as though water quality standards don't have to be 

18 achieved. And that's why I say they're relying on this 

19 whole idea of natural conditions to do an end run around 

20 the whole water quality standards program. So my first 

21 response to their argument is to say it's legally 

22 insufficient. They can't be satisfied with not making 

23 things significantly worse than they already are. 

24 Now secondly, this argument, too, is 

25 factually wrong. And the Board has done the same thing 
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1 wi1~ you that they did with respect to the prior arqument. 

2 They have told you in their brief that it doesn't matter 

3 ho\r much of this pollutant is discharged, that the stream 

4 wor.\ 1 t have -- that these pollutants aren 1 t qoinq to consume 

5 dissolved oxygen, and they can discharge as much as they 

6 wan.t, have as high flow rate as they want. They say 

7 this -- this is what they mean when they say "the limits 

8 are self-sustaining." 

9 But what they don't want you to know is that 

10 the very water quality modeler who did the work ·in the 

11 ~rec,,rd back in 1998, 1999, that's not what he thought. The 

12 reccJrd -- the item in our addendum that we have filed with 

13 you contains a letter by Mr. Dale Phillips who is the 

14 Bo~~d's water quality modeler. And in his letter, which ~ 

15 thiJ~ is very relevant for understanding what he meant when 

16 he ~~ote the memorandum and when others in reliance on it 

17 wrot~e their memoranda for this permit process back in 1998, 

18 199S, this letter shows what he was thinking about and what 

19 he meant. 

20 And if Your Honor examines that letter you'll 

21 see that he says two very interesting things. First he 

22 says, that this permit -- or that this discharge will 

23 elevate oxygen demand CBODS, that's the technical name for 

24 oxygen consuming pollutants. He says: This discharge will 

25 elevate CBODS concentrations in the river by up to 2 
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1 mil~iqrams per liter beyond naturally occurring. Now 

2 remember, we now know that what's out there is not 

3 naturally occurring in the first place --

4 MR. BUTCHER: Your Honor, I object. That's a 

5 misrepresentation. The memorandum does not say that .. 

6 MR. ELLIS: Well, let's read it. It is 

7 unlikely, he says, that the permitted limits will result in 

a elevating the CBODS concentration in the river by more than 

9 about 2 milligrams per liter beyond that natural occurring. 

10 In other words, he's saying that the discharge could result 

11 in an increase in CBOOS in the water body of up to 2 

12 milligrams per liter above that naturally occurring. 

13 Now you and I know, from the other document 

14 that the Board seeks to keep from you, that the levels in 

15 the water body are not even naturally occurring or they may 

16 not be naturally occurring. And he's sayinq that that is 

17 goinq to increase it by 2 m~lliqrams per liter beyond that. 

18 That is hardly consistent with the theory and purpose of 

19 the Clean Water Act or the State Water Control Law. 

20 He goes on to say in this same letter: I 

21 aq.ree that unlimited affluent flow at the limits in the 

22 current permit would be a problem. In other words, the 

23 contention made in the Board's brief, that it doesn't 

24 matter how much of this new discharge because the limits 

25 are self-sustaining, it doesn't matter. The water quality 
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1 modeler doesn't believe that. This letter is essential to 

2 understandinq what he thought. Now if any confirmation of 

3 this were needed it would be -- it is obtained by looking 

4 at tab 4 in our addendum. 

5 And let me set the context for you. The 

6 letter that I was just discussinq prepared by the water 

7 quality modeler at the Board, Mr. Dale Phillips, it was 

a wri·t:ten on October -- approximately October 11, I 

9 bel.ieve October 13th. October 13th. It reflects that 

10 he l1ad had a conversation back on October 6th, with a fella 

1.1 at 1:he Virginia Institute of. Marine Resources. 

12 Now -- and the letter addresses matters of 

13 conc:ern that arose during that conversation. We know one 

1.4 half of that conversation because we. -have Mr. Phillip's 

15 lett:er. But to complete the picture we need to understand 

1.6 what. was on the other side of that conversation. And this 

17 is what the letter at tab 4 reveals for us. It was written 

18 on October 11th, and addressed to the Vi~qinia Marine 

19 Resources Commission. And when Your Honor reads that 

20 letter you will find that it contains the following 

21. statement, it says that: The discharge in issue quote, 

22 coulci result in significant dissolved oxygen sags that 

23 adversely impact aquatic habitats and living resources. 

24 Now he was speaking specifically to if the flow were -- if 

25 the l:low of wastewater were to exceed 5 million gallons per 
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J. day. 

2 Now one of the things that I think was not 

3 accurately stated earlier by Mr. Butcher concerns the 

4 amount of flow from this facility. He mentioned that the 

5 permit talks of the design capacity of 10 million gallons a 

6 day. And he's right, it does mention a capacity of J.O 

7 million gallons a day. But if you look, Your_~onor, under 

8 the limitations column you will see that there are no 

9 limits on flow from this facility, none. That is simply 

10 the design capacity. And that reflects the average 

11 discharge. So if you're going to have a 10 million gallon 

12 a day average, you could be discharging up to 25 million 

13 gallons a day at your peek flow rates. 

14 So what that brings us to, this letter says 

15 that the very at the lowest that are allowed in this 

16 very permit that's before you, this is what could occur, 

17 significant dissolved oxygen sags that adversely impact 

18 aquatic habitats and living resources. 

19 Now I want to conclude by again saying that 

20 from a legal perspective and a factual perspective this 

21 case is remarkably simple. We have the five dispositive 

22 facts that I mentioned early on. The Pamunkey River is 

~3 already in violation of water quality standards for 

24 dissolved oxygen. This discharge is going to add 

25 additional oxygen-consuming pollutants. The Board hasn't 
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1 performed a load allocation with respect to those 

2 pollutants. There are no available pollutant allocations. 

3 And indeed the assimilating capacity of the river, they 

4 admit, is already exhausted. And finally, the existing 

5 dischargers to the river aren't subject to any sort of 

6 co1npliance schedule. 

7 So the regulation is clear, the facts are 

8 clear. Why is it, how is it that the agency is avoiding 

9 the plain conclusion? And I would like to suggest to you 

10 thcLt this raises a question of credibility. The Board has 

11 des;cribed its proqram to you, but it failed to tell you 

12 that it's prohibited from issuing a permit for a discharge 

13· of a pollutant i~to a water quality seqment that it already 

14 exceeds water quality standards for that pollutant, because 

15 that would contribute to an existing violation of water 

16 quality standards. 

17 They told you that EPA didn't object to their 

18 permit, but they failed to say that the Pamunkey River at 

19 that time had not been designated as an impaired water. 

20 EPA didn't have the factual basis to object to the permit, 

21 because the finding hadn't been made. 

22 Now have they told you that the reason the 

23 dissolved oxygen levels are low here is natural conditions, 

24 and they flunked on that hard in their brief, knowing all 

25 the while that the DEQ researcher didn't believe it. 
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1 They also didn't tell you that EPA itself objected to that 

2 as a basis for·doinq an end run around pollutant-load 

3 allocations and water quality standards regulations. 

4 They also told you that the permit 

5 limitations in this case will not make matters 

6 significantly worse when they knew the DEQ's own modeler 

7 said that it would make matters worse, maybe ~~t 

8 significantly, but we don't know what he means by 

9 significantly, is he talking statistically or biologically. 

10 Biological significance is quite a bit difference. And we 

11 also know that he then said that this discharge as proposed 

12 could cause significant D.O. sags and problems for the 

13 living resources. 

14 Now I'm not here to suggest to you that the 

15 Board or the Department of the Environmental Quality is 

16 evil or that it's inhabited by evil people, I don't believe 

17 that. I think that they have not done their usual and 

18 thorough, by-the-book job in this case that they usually 

19 do. But I think that that does beq the question, Why have 

20 they not done so here? Well, I would suqqest to you that 

21 one possibility is that it may be the only way to sustain 

22 an illegal but politically, very expedient permit. And 

23 this Court cannot allow that to stand. This court, if it 

24 maintains the rule of law in matters of the environmental 

25 quality, that simply cannot be permitted. Thank you, Your 
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l Hor.lor. 

2 THE COURT: Thank you. Counsel, l.et me take 

3 a brief recess for about 10 minutes or so, we've been going 

4 for about an hour and a half. 

5 (Recess) 

6 THE COURT: All right. Mr. Butcher. 

7 MR. BUTCHER: Your Honor, if it's al.l riqht 

8 Ms. Rose will qo first. 

9 THE COURT: Ms. Rose. 

10 MS. ROSE: I will open with a brief summary 

11 of the law and the County's arguments, and then Ms. 

12 Wel.:Lford also for the County Attorney's Office will present 

13 arguments in full. And then Mr. Butcher will speak on 

14 .behalf of the State. 

15 First, Your Honor, we want to note that this 

16 is cL straightforward case, there are no end runs that 

17 Mr. Ellis intended. Hanover has a need for and carefully 

18 stucly the wastewater treatment project. In order to have 

19 it t~ere's a need for a permit to discharge the treated 

20 affluent into the states here at the Pamunkey River. 

21 The permit was applied for in April of 1997. 

22 careful conversation and analysis was given to it by DEQ 

23 Staff. Careful conversation was given to it by the State 

24 Water control Board, based on the staff's work, reports, 

25 oral presentations. The State Water Control Board then 
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J. issued the permit in April of 1999 with the strict limits, 

2 the so-called 10-10-3 self-sustaining limits. Now what 

3 does this mean? These limits are based on longstanding, 

4 since 1987, best professional judgment of the experienced 

s staff of DEQ that the discharge with these l0-10-3 limits 

6 will not contribute to nor cause water quality standard 

7 violations to the receiving stream. It compl~~d with the 

s law. The agency file is full of the support for this. And 

9 the burden here is for the petitioners to demonstrate 

10 otherwise. 

11 Now the fact that six miles downstream we 

12 have, in the record, these naturally occurring violations 

13 of D.O. that's not determinative, because this discharge 

14 that's been permitted does not, with the self-sustaining 

15 limits, cause or contribute to water quality standard 

16 violations. 

17 The petitioners offered no evidence to 

18 contradict the appropriateness of these self-sustaining 

19 limits. They offer you mere conjecture, misinterpretation 

20 of documents and the regulations. And this mere conjecture 

21 is why it's so important that these after-the-fact 

22 documents not come in. There was no opportunity for the 

23 State Water Control Board to consider them. There was no 

24 opportunity for people to comment on them, they happened 

25 after the fact. Just as we have revolving law, we have 
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1 revolving things in regulations. But when this permit was 

2 issued those documents weren't there. 

~ And I note also that the impaired status of 

4 the Pamunkey River by the EPA was after this permit. The 

5 permit was issued April 28th, that impaired river status 

6 came May 10th of 1999. And the EPA approved, concurred in 

7 the issuance of this permit. 

S I'd like to also note upfront that 

9 pe1:itioners have standing only as to injury related to 

10 alleged impact of the discharge on historic resources on 

11 their property. They make no argument about this, they 

12 present no evidence in their briefs. Thus, they've 

13 cor.lceded this point. And moreover, the record before the 

14 Court shows that those historic resources are not 

15 applicable to this permit. The impact on historic 

16 resources is not related to water quality, that's what this 

17 permit's about. 

18 The petitioner's argument focuses instead of 

19 on historic resources on dissolved oxygen, anadromous fish 

20 and recreational uses. Without waivinq lack of standing 

21 with respect to these issues we turn now to an overview of 

22 the applicable law. Now the law, it requires prevention of 

23 increase in pollution. And it requires protection of the 

24 beneficial uses of the water and the anadromous fish. But 

25 the law does not prohibit new discharges. And the law does 
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~ not prohibit new discharges into impaired waters. ·The law 

2 prohibits the State Water Control Board from issuing a 

3 permit where the discharge will cause or contribute to 

4 water quality violation. The record is clear, the permit 

5 protects the water quality, it won't this discharge will 

6 not contribute or cause violations. There may be existing 

7 naturally occurring ones, that's not the issu~. 

8 Onder the APA law places the burden upon the 

9 petitioner to demonstrate the error of law. They have not 

~o met that burden. They make assertions, they're not 

11 evidence to contradict. They don't have another model, 

12 they don't have an engineering report. 

13 Now applying the law to this case can result 

14 in no conclusion except that this permit issued meets the 

15 State Water Control Board Laws; why? The Board approved a 

16 permit with stringent limits, these 10-10-3 limits. And in 

17 addition they put a 6.5 dissolved oxygen limit. That is 

18 way above the standard. Initially it ~ass, they.added. 

19 So this means that you've got an oxygen standard, you've 

20 got oxygen above what the receiving stream is, so that 

21 offsets other oxygen pollutants. And I think we•ve already 

22 made it clear the self-sustaining limits mean at this level 

23 of treatment the concentration of oxygen-demanding 

24 pollutants in the discharge are low enough that they will 

25 not contribute to nor cause water quality violations. And 
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1 again, the D.O. levels in the permit of 6.5 further offset 

2 these oxygen-demanding pol~utants. 

3 There is substantial evidence in the record 

4 to support that these self-sustained limits won't 

5 co.ntribute nor cause water quaJ.ity standard violations. 

6 This is based on the experience and specialized competence 

7 of the DEQ Staff since 1987. And I just refer you to a few 

8 exa.mples of the supporting evidence. 

9 In tab 4 attached to the joint brief of the 

10 state of accounting there are four critical documents 

11 showing longstanding applications of the self-sustaininq 

12 linLits. 

13 Tab 3 has an analysis of the ~995 D.O. study 

14 in this very river. 

15 Tab SA is the critical memorandum from 

16 Mr. Jerry Sealy (phonetic) of staff to the State Water 

17 Control Board. And it has a summary of issues. It goes 

18 point-by-point about the comments raised by the petitioners 

19 here. Zt addresses the D.O. it addresses the fish. it 

20 addresses recreational uses. 

21 And finally, it was also reviewed, I think 

22 we've mentioned this already, and concurred in by other 

23 perntittinq agencies. They don't issue this permit but by 

24 other agencies, and that includes the Environmental 

25 Protection Agency. 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1292-

53 



1 

2 

3 

4 

5 

6 

7 

1"1'1\ 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

And in contrast now, let's turn to the 

petitioners and what they have presented. No evidence to 

contradict the self-sustaining limits. Absent these 

petitioners' imagined requirement for explicit finding by 

the Sate Water Control Board that are not required by law 

but are implicit in the issuance of this permit, and in 

addition, an issue not pled, petitioners ar~ent boils 

down to unsupported and flawed assumption. That assumption 

is that any new discharge will necessarily contribute to 

existing water quality standard violations. This flawed 

assumption is clearly refuted by the experienced and 

special competence of the State Water Control Board's 

Staff, their 1995 D.O. studies, but most importantly the 

analysis of the self-sustaining 10-10-3 limits. 

Petitioners again offer no evidence, no 

letter from their own experts• engineer. They only raise 

issues, try to confuse something that's straightforward. 

They ask for more studies and they mischaracterize 

documents and law. This unsupported assumption also leads 

them to an incorrect view that 9VAC25-31SOC9, he talked 

about that in length, imposes duties on the State and the 

County. That section applies when the discharge will cause 

or contribute to the violation of water quality standards. 

We have self-sustaining l~its, it does not apply. So what 

they're sayinq imposes duties just does not apply. 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1293-

54 



1 The anadromous fish claim is based on the 

2 same erroneous assumption that the new discharqe will cause 

3 or contribute to lower D.O. Levels in the Pamunkey River, 

4 and that's just not the case with the self-sustaining 

5 limits. And indeed I note that the file at 1400 -- Bate 

6 Stamp 1400 shows that not withstanding the natural 

7 occurring D.O. saq six miles downstream from __ this discharqe 

8 si·t.e, the Shad population is increasinq. And that is an 

9 ar·t:icle from a news paper about the band on Shad fishinq. 

10 So I suqqest that the band on Shad fishinq may be helping 

11 D.C). saq, is not keeping the Shad population from 

12 inc:reasing. 

13 And the petitioners fair no better with their 

14 argument on whether there's substantial evidence in the 

15 file to support a conclusion that the permit will protect 

16 recreational uses of the Pamunkey River. The Board had 

17 adopted a fecal collar form to protect such uses including 

18 swimming. The aqency file shows that fec~l collar form 

19 limit meets the standard of swimmable waters. And comments 

20 of the petitioners that they'll choose not to swim there 

21 and that they've been told by somebody, but they don't have 

22 the document, that perhaps it would be better not to swim 

23 the:c-e, this choice of not swimminq is their personal 

24 choice. 

25 I submit the permit meets the standards and 
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1 it complies with the law. The only way for the Court to 

2 find for the petitioners would be for the Court to draw on 

3 collusions without evidence that self-sustained limits 

4 cause or contribute to the water quality standard 

5 violations, that is the Court, contrary to law, would be 

6 substituting its own judgment for that of the State Water 

7 Control Board. I think in summary it's clear the 

8 petitioner's appeal must be dismissed. They have not met 

9 their burden. And the Board's decisions are based on 

10 substantial evidence and should be affirmed. I turn to Ms. 

11 Wellford. 

12 THE COURT: Thank you. 

13 MS. WELLFORD: Thank you, Your Honor. As Ms. 

14 Rose pointed out, I think it's important in this case to 

15 bear in mind that it is the petitioners who bears the 

16 burden of proof in this case. It is a burden they appear 

17 

18 

19 

20 

21 

22 

23 

24 

25 

to be uncomfortable with as. they have deciduously attempted 

to assert that somehow the State and the county of Hanover 

have a burden in this case, which they most certainly do 

not, under the Administrative Process Act. 

It is also important to note, too, that this 

Court as the reviewing agency must take due account of 

presumption of official regularity, the experience and 

specialized competence of the agency and the purposes of 

the basic law under which the aqency has acted. 
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1 In order for the plaintiffs -- the 

2 petitioners here to meet their burden of proof they must 

3 point to evidence in this agency record that refutes the 

4 Board's conclusion that Hanover's discharge will not 

5 violate water quality standards for D.O., dissolved oxygen. 

6 And it is our position that this is a burden that the 

7 petitioners have utterly failed to meet. 

8 Indeed, I found it interesting listening to 

9 Mr. Ellis' argument earlier this afternoon that not once 

10 did he point to any evidence that is in the agency record 

11 to support his argument. Indeed, what he has relied upon 

12 is this post hoc evidence that the County and State object 

13 to E;imply because of the fact, not that there is anything 

14 tha1: is indefensible in that information, but more. 

15 impc,rtantly because it was never presented before the Board 

16 for them to consider and assess as to whether it bears any 

17 relevance to the issuance of this permit. What the Board 

18 did consider is in the record and that's what we feel that 

19 this Court must look to. 

20 What the record shows is that this permit 

21 that was issued imposes a very set of strict -- a very 

22 stringent set of limits on Hanover's discharge. The 

23 so-called 10-10-3 limitations, which are self-sustaining, 

24 are considered self-sustaining for this reason: They 

25 require that oxyqen be added to the affluent. The affluent 
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1 is the mass that will be discharged from the County's plant 

2 ultimately. And these 10-10-3 limits require that ~xyqen 

3 be added to that affluent. And ·the way that the oxygen 

4 will be added is through a re-aeration structure which will 

5 be located down at the discharge site. 

6 And this discharge -- this re-aeration 

7 structure is really quite simple. Zt is an eu~losed series 

8 of steps. And affluent will, sort of, cascade over these 

9 steps·and the affluent will be re-oxygenated as a result. 

10 And the significance of this is, to the extent that the 

11 affluent contains pollutants that have oxygen demand in 

12 them, the inclusion -- or the addition of this added oxygen 

13 will offset that oxygen demand so that the net result will 

14 be that there will be no oxygen demand from this affluent 

15 going into the river. 

16 And, indeed, because of the fact that the 

17 agency's permit requires that the dissolved oxygen be at a 

18 6.5 milligrams per liter level rather than 5.0 milligrams 

19 per liter, which is the base level in the river -- that is 

20 the amount of the oxygen found in the river, dissolved 

21 oxygen. What will come out of the County's discharge will 

22 

23 

24 

25 

be at a higher level than what's in the river already, so 

we will actually add oxygen, through our affluent, to the 

river, under the Board's strict limitations that are 

imposed in this permit. 
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l And so when we say that the limitations that 

2 are imposed by the permit are self-sustaining, it means 

3 tha·t the net result is that any oxygen demands in this 

4 affluent are offset by the addition of the oxygen through 

5 the re-aeration process, and there are no demands placed on 

6 the river as a result of Hanover's discharged. 

7 The Board has used 10-10-3 limitations 

a succ:essfully since roughly 1987 when it first issued what's 

9 referred to as the swamp Guidance, which appears in the 

10 recc,rd. J:t' s a memorandum dated in 1987. And the record 

11 alsc, contains reference to three other discharges into the 

12 same body of water, the same general area of the Pamunkey 

13 River where the board had imposed the same limitations the, 

14 10-l.O-. These are the King William Sewage Treatment.Plant, 

15 whic:h was permitted in 1997. The Cumberland Wastewater 

16 Treatment in 1992. And the Parham Landing Wastewater 

17 Treatment Plant in 1994. And I think it's interesting that 

18 despite ~e fact that the partitioners participated in the 

19 agency's consideration of this permit, they never once 

20 brought forward any evidence to suggest that the 10-10-3 

21 limitations that were imposed on these three facilities 

22 into the Pamunkey River were inappropriate, that the 

23 moni·toring showed somehow that the 10-10-3 limits did not 

24 ade~1ately protect water quality. They certainly had ample 

25 time to do that, they did not. There's absolutely no 
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1 evidence in the record to suqqest that the 10-10-3 

2 limitations are inappropriate. 

3 The fact that the EPA has subsequently listed 

4 this title area of the Pamunkey River as an impaired water 

5 is a Red Herring with respect to the issues in this case. 

6 The reason being most importantly that that listing 

7 occurred two months after the Board issued th~_permit in 

8 this case -- or approved it. One month after it was 

9 issued. But more importantly, I think, is the fact that we 

10 have three letters in this agency record from the EPA, one 

11 in July of '98, another in November of 1 98 and the third 

12 one, the same month of the approval of the permit, March of 

13 1999, confirming that the EPA had no objection to the State 

14 Water Control Board's issuance of this permit. And, 

15 indeed, had the EPA objected to this permit it could not 

16 have been issued. So whether or not this water has 

17 subsequently been determined by the EPA to be impaired, is 

18 of no consequence in this case. 

19 Let's talk about the State Water Control 

20 Board's dissolved oxygen criteria. The State Water Control 

21 Board has issued in its regs, numerical criteria for 

22 dissolved oxygen in the Pamunkey. And the petitioners 

23 suqqest -- they represent to this Court, because I heard it 

24 again today from Mr. Ellis and also in their brief, that 

25 these criteria can never, not even for an instant be 
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1 violated, and that • s just not true. In fact, the very 

2 regulation that these criteria appear in recognize that in 

3 cb:·ouqht conditions they may be violated. Indeed, the Board 

4 recognizes that they probably will be violated. Moreover, 

5 th.ere is a regulation issued by the Board that recognizes 

6 because of naturally occurring conditions water quality may 

7 

8 

vary from the criteria set forth in the reg~~ 

petitioners' contentions are simply off base. 

So the 

9 And so when we look at the Department of 

10 Environmental Quality Staff Analysis of the D.O. condition 

11 in the Pamunkey related to the Hanover permit application, 

12 the staff noted, yes, there are D.O. violations that have 

13 occurred in the title Pamunkey, they're documented, no 

14 question about that. We know that, too. But they found, 

15 anci this is in the agency record, that they are the result 

16 of naturally occurring conditions. But recognizing that 

17 these conditions do occur the staff recommended and the 

18 BocLrd approved a permi:t .that employed this best 

19 prc,fessional judgment 10-10-3 limitation approach. And 

20 that was a very conservative approach, the one that they 

21 felt would be most protective of water quality conditions 

22 and. reflects the concern that this Board had for preserving 

23 alter quality, as they are required to do under the State's 

24 Water control Law. 

25 The State Water Control Board Regulation that 
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1 has been eluded to by Mr. Ellis in his argument today as 

2 well as in his brief, that is: 99, Virginia Administrative 

3 Code 25-31-50 simply does not apply to Hanover's permit. 

4 The petitioners are contending that this regulation at 

5 Subsection C-9, first required Hanover to establish that 

6 water quality standards will be achieved notwithstanding 

7 the proposed discharge. And secondly, requir~~ the State 

8 Water Control Board to make a finding of that fact, that 

9 water·quality standards would be achieved notwithstanding 

10 the proposed discharge and, all that had to happen before a 

11 permit could be issued. We disagree. The regulation 

12 simply doesn't apply to this situation. 

13 ·What the requlation says is: No permit may 

14 be issued to a new discharger -- and we recognize we're a 

·15 new discharger -- if the discharqe from its operation will 

16 cause or contribute to the violation of water quality 

17 standards. And for the reasons I've explained just a 

18 moment ago, the self-sustaininq limitations, there is no 

19 contribution to a violation of water quality standards as a 

20 result of anything that Hanover will be doinq with its 

21 discharge, because of the stringent limit placed on it by 

22 

23 

24 

25 

the permit issued by the Board. So this regulation simply 

doesn't apply. 

Now the petitioners made an issue of the 

effect of Hanover's discharge on anadromous fish, those are 
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1 the fish that primarily reside in salt water, but migrate 

2 ups·tream to fresh water to spawn. And these wou.ld include 

3 Shad, Herring, so forth. What the agency record shows is 

4 tha·t the 10-10-3 limitations that it impos~s through this 

5 pe~nit are specifically designed to protect all aquatic 

6 lif1a, inc;:luding anadromous fish life. According to the DEQ 

7 staff, as reflected in this record, the 10-10=3 limitations 

8 typically show no toxic impact on aquatic life at the 

9 in-stream waste concentrations expected from the project, 

10 and I refer to tab SA at Baits Number 1348. 

11 In addition to the 10-10-3 limitation 

12 providing protection to anadromous fish, the State Water 

13 Control Board's own water quality standards contain halogen 

14 banl<:. The significance of this is that· the use of chl·orine 

15 as a. disinfectant for wastewater is prohibited under the 

16 Stat.e regs. This is significant because it is designed to 

17 protect an endangered species such as Muscles. Hanover 

18 County has always proposed, with respect to this project, 

19 the use of ultra violet disinfectants as opposed to 

20 chlorine and that is what will be included in this project 

21 ult~mately when it gets started. The permit, itself, 

22 specifically prohibits the use of chlorine, so that added 

23 protection is there. 

24 In addition, Hanover's permit requires 

25 Hanover to conduct an annual study at the impact of the 
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1 discharge on macro-invertebrate, primarily the aquatic life 

2 that lives, in this case, at the bottom of the river, the 

3 shell fish and so forth. These studies are qoinq to be 

4 testing for toxicity to stationary aquatic life, primarily. 

5 It's designed, again, to ensure there's qoing to be no 

6 toxic impact associated with the discharge. 

7 And I think it • s also important __ to point out 

s here that the State Water Control Board's efforts to 

9 protect aquatic life, that's reflected. in the record 

10 itself, is specifically reflected, I think, in the letters 

11 issued by the Virginia Department of Game and Inland 

12 Fishery and u.s. Fish and Wildlife Service, approving the 

13 issuance of this permit. They blessed this project in its 

14 entirety. And that, too, is in the record, they appear at 

15 tab 6G and 6N. 

16 Now if we go to the next argument that the 

17 petitioners have raised, which is the effect of Hanover's 

18 discharge on recreational uses. The usage record, again, 

19 is strong in supporting the protections that the agency has 

20 designed into its permit here. The affluent limits that 

21 are imposed by the permit meet the regulatory definition of 

22 swimmable waters. And I refer the court to SA Bait Number 

23 

24 

25 

1349. 

What the petitioners have claimed in their 

brief, and Z believe in arqument today, is that the 
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1 Virginia Department of Health had stated that primary 

2 cc)ntact with water should be avoided downstream of the 

3 discharge and treated sewant. That is nowhere in the 

4 rE~cord, aside from Mr. Ellis' letter to the State Water 

5 Cc•ntrol Board. He says that, but he does not offer any 

6 document from the State Department of Health that says 

7 that. What is in the record is this, there are letters 

a from the Department of Health confirming its lack of 

9 objection to the issuance of this permit. And I think that 

10 is what is significant. 

11 Now the final issue that they have raised in 

12 th.is case and I -- because the Court has not yet ruled on 

13 the procedural objection that the County and the State have 

14 made to this, I'm going to address it on the merits. The 

15 pe1:itioners contend that the State Water Control Board did 

16 not: make specific findings in this case. Now what the 

17 pet:itioners alleged is that the Board was required to make 

18· findings first, that the proposed discharge won't cause or 

19 contribute to violations of water quality standards. And 

20 second, that the proposed discharge is compatible with 

21 existing uses of the water body. Now neither the 

22 regulations -- the implementinq regulations or the State 

23 Wat,ar Control Law requires the SWCB to do anything of this 

24 natttre. 

25 The petitioners in their reply brief cite to 
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1 a cas~ Browning Ferris Industries versus Residents. And I 

2 believe this is a case that the Court is familiar with. In 

3 that case, which dealt with the Virginia Waste Management 

4 Act, the supreme Court of Virginia found that the DEQ had 

5 failed to make specific findings and overturned the 

6 decision in that case as a result. And it specifically 

7 looked to a provision of the Code in the Virginia 

a Wastewater Management Act 10.1-1408.10. And if you read 

9 that code section it is very clear that the aqency was 

10 required to make a finding. But such a requirement does 

11 not exist in State Water Control Law at all. So it is our 

12 position that the petitioners' argument is entirely without 

13 merit. 

14 In conclusion then, it is the position of 

15 both the State Water Control Board and the County that the 

16 Board issued a permit that imposes stringent limitations 

17 and monitoring requirements that protect water quality and 

.18 the beneficial uses of the Pamunkey River. The agency 

19 record fully supports that. And the petitioners are unable 

20 to, as they are obligated to in order to prevail in this 

21 case, they are unable to point to any evidence in this 

22 record that refutes the substantial evidence in which the 

23 State Water Control Board relied to make that decision. So 

24 it is oqr position that they have failed to meet their 

25 burden. And for that reason we ask this Court to affirm 
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1 the issuance of the permit and dismiss this appeal. Thank 

2 you. 

3 THE COURT: Thank you. 

4 MR. BOTCHER: Your Honor, they qave me the 

5 standing issue. Your Honor has already recognized that the 

6 co·Ltrt has decided that the petitioners pled the standing 

7 issue, that's water down the creek now. We~~e here today 

8 to talk about whether they have standing, whether they have 

9 pr,lved it. As Your Honor is aware, they're obliged at 

10 every step of the process to have standing and to be able 

11 to demonstrate they do indeed have it. z•m here to submit 

12 they do not, on the facts, ~hat's the reason that we took 

13 the depositions and put them before Your Honor. And you'll 

14 not:ice_ that both sides have now cited to those depositions 

15 as the evidential basis for the discussion that follows. 

16 Mr. Broaddus owns the farm that includes the 

17 Ne\\1 Castle archaeological site. Ms. Crutchfield has a 

18 dower interest in that property. That property's a farm, 

19 it has a considerable historical interest and the documents 

20 actually in their addendum there talks about fiance of 

21 interest, there used to be a port there. Mr. Broaddus owns 

22 another portion of the Marlbourne side, and that's the 

23 Edmund Ruffin Plantation which is on the National Historic 

24 Reqister, I believe. And Ms. Crutchfield has a dower 

25 interest in that property. 
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1 Per Your Honor's decision, the sole issue 

2 that these petitioners have pled with respect to standing 

3 is historic sites. That is the sole place in their petition 

4 where they have asserted standing is by asserting harm to 

5 historic sites that are of interest to them. 

6 Well, if you look at that deposition, Your 

7 Honor, and our discussion of it in our brief~_you'll see 

8 that historic structures on the Marlbourne site are two 

9 miles away, they're across Route 360 and they're on 

10 property that these folks don't own, that's the structures 

11 on the Marlbourne site. As part of this process they hired 

12 a consultant, I believe the county paid for them, but 

13 whoever did, the consultant went out and did an assessment 

14 for them that said the project will not have an effect on 

15 the locations' setting or use that contribute to 

16 Marlbourne•s significance. 

17 The Newtown a~chaeoloqical site, which is 

18 down by where the discharge is going to be, down along the 

19 

20 

21 

22 

23 

24 

25 

river, is a farm. And if you look at their tab 9 you'll 

see that its use -- its importance today, it's valuable for 

archaeological investigation because of the Colonial use of 

the site, what's left that is, after it's been farmed. 

Your Honor, we addressed in the depositions 

the question of fishing and swimming and other recreational 

uses of the property, although these plaintiffs have not 
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1 pled that issue, just for completeness. I'll submit to the 

2 court that because they didn't plead it, it's not before 

3 you. To the extent that Your Honor is qoinq to consider 

4 fishinq and swimming and the like, the point I'd like you 

5 to :fasten on is that neither of the· petitioners could 

6 identify how the permit limits that the Water Control Board 

7 put in place harpened the resource. We asked them, okay, 

s what's wrong with the CBOD limit of the 10; how is it 

9 harJninq fishinq, ·.swimniinq, so on? And they were unable to 

10 identify any specific harm. As a matter of fact, they 

11 admitted that their use -- the use as far as they were 

12 conc::erned would be impaired even if this project were 

13 disc::harqinq drinking water. 

14 Now, Your Honor, the Water control Board 

15 canut make the County discharge drinkinq water as outfault, 

16 all it can do is make them protect the uses. And if they 

17 pro1:ect the uses, I ' 11 submit, then we don't have a 

18 star1dinq problem here, because these folks have already 

19 tolCL you that no matter how clean it is, it can't be clean 

2 o enotlqh to suit them. 

21 Specifically, Your Honor has already analyzed 

22 Sect:ion 29 of the Water Control Law in your letter opinion 

23 earlier on whether they had pled standings. And it raises 

24 three specific issues. First, is whether the petitioners 

25 are actually harmed by the Water Control Board's decision. 
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1 I submit on this record, Your Honor, that they don't even 

2 claim that they're harmed by the Water Control Board's 

3 decision. They claimed that they're harmed by the idea of 

4 a sewer pipe qoing across their farm, or a portion of it, 

5 and go into the river adjacent to their property. They do 

6 not claim any objective harm to personal or property or 

7 esthetic interest other than that they dislike this so much 

8 they don't want it there even if it's discharging drinking 

9 water. They admit, if you will, to an irrational prejudice 

10 against pipes sewaqe, I mean. Treated sewage, that is. 

11 As to the historic resources that they have 

12 pled, it's abundantly clear that the project isn't going to 

13 harm them. Even as to the uses they haven't pled, they 

14 didn't think important enough to plead I suppose, the 

15 petitioners have admitted that any harm comes from the 

16 existence of the County's project, not from the Board's 

17 limits on that project. They're saying there's no limit 

18 the Board cou~d put on that wou~d make it acceptable to 

19 them. And that's the second element, is the harm that 

20 they're complaining traceable to the Water Control Board. 

21 Your Honor, the permit does not authorize the 

22 County to harm these folks. Quite the contrary, on its 

23 face the permit says it does not authorize any injury to 

24 private property or invasion of personal rights. And the 

25 petitioners' complaint is not the permit should be more 
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1 s~:ingent in order to protect the beneficial uses. Their 

2 complaint is that the permit should be denied because they 

3 don't like having the project there. I submit that their 

·4 complaint is against the County Zoning Process that allowed 

5 this to be in this location, not against the limits that 

6 thE! Water Control Board selected once it's going to be 

7 there in order to protect what's going on in~~he stream. 

8 And the third arm of the standing inquiry, 

9 Your Honor, is whether the petitioners• complaint could be 

10 redressed by a favorable decision here. Now as Your Honor · 

11 pointed out in your letter opinion, you can vacate this 

12 permit and remand it, but the only basis for that is a lack 

13 of substantial evidence to support the Board's conclusion 

14 that it•s not going to hurt the stream. They•ve told you 

15 that even if it's not going to hurt the stream, even if 

16 it's discharging drinking water, they're not satisfied. 

17 Their complaint cannot be remedied, Your Honor, in this 

18 proceeding, it can only be remedied in a County Zoning 

19 Proceeding. Even if there were a defect in that permit, 

20 curing that defect would not cure that problem. 

21 On this basis, Your Honor, I suggest that 

22 these folks don't have standing and, therefore, don't have 

23 the ability to bring this appeal. And I suggest that the 

24 appeal needs to be dismissed. Thank you, Your Honor. 

25 THE COURT: Thank you, Mr. Butcher. 
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1 Anything else, Mr. Ellis or Mr. Marshall? 

2 MR. ELLIS: Yes, Your Honor. With Your 

3 Honor's permission I'll briefly address a couple of points 

4 on the merits and then ask Mr. Marshall to address a couple 

5 of points with respect to standing. 

6 The drafters of the regulation is at the 

7 heart of this case, plainly did not contempla~e what I will 

8 call the creative or inventive argument that you have just 

9 heard. The drafters, J: think, very plainly attempted to 

10 craft a situation where you would have on the one hand 

11 discharges of pollutants to waters that comply with water 

12 quality standards and on the other side you would have 

13 discharges of pollutants to waters that do not meet water 

14 quality standards for that pollutant. And they assume, as 

15 it's apparent from the structure of the regulation, that 

16 the latter category would contribute to violations of water 

17 quality standards. 

18 Now-- and they went on to.explain, then what 

19 one needs to do if you wish to issue a permit in that 

20 situation. I think that that's apparent in EPA's 

21 explanation of the provision that I quoted originally. 

22 This was, published by the Environmental Protection Aqency 

23 at 65 SEC REG, 30,886 page 30,888. And again it says: 

24 

25 

Section 122.4I prohibits the issuance of a permit to a new 

source or a new discharger if the discharge would cause or 
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1 contribute to a violation of water quality standards. And 

2 here's the key sentence. It says: A new source or a new 

3 discharger may, however, obtain a permit -- indicating that 

4 the prior sentence plainly contemplated that it couldn't, 

5 and it goes on and says -- but you may for a discharge into 

6 a water segment which does not meet applicable water 

7 quality standards by submitting information 

8 demonstrating -- and it goes on to say essentially that 

9 water quality standards will be achieved as a result of a 

10 pollutant-load all.ocation analysis. 

11 Now I think on the merits that's the issue 

12 tha1: 1 s before you. I think it's very clearly published. 

13 Is it available at this point for the Board to create a 

14 whole new way to qet around this requirement .to say that 

15 you can discharge pollutants to water quality segments that 

16 violate water quality standards for that very pollutant, 

17 but we've determined in our wisdom that that will not 

18 contribute to water quality standards; therefore, we don't 

19 have to do all the procedures and safeguards that are 

20 specified in the requl.ation. That's their arqument, I 

21 think it's very clearly posed. And I think the answer to 

22 it is very clear, and I won't qo further into it. 

23 With respect to the record, we•ve heard 

24 refe:l:'ence to the record. This is not a case that has an 

25 administrative record, it is not a formal adjudicatory 
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1 case. We do not have a formally designated record in this 

2 case. And with respect to this kind of case Virginia Code 

3 Section 9-6.14:17, very clearly says: Where there is no 

4 such agency record and that's our case -- where there is 

5 no such aqency record so required, and made, any necessary 

6 facts in controversy shall be determined by the Court upon 

7 ·the basis of the agency file minutes, records_~f its 

8 proceedinqs under two code sections as augmented if need be 

9 by the_ agency pursuant to the order of the court or 

10 supplemented by any allowable and necessary proofs adduced 

11 in Court. So Your Honor it is not bound in this case to an 

12 administrative record. 

13 The final point that I wish to make is 

14 respect to this question -- I will elude to it briefly and 

15 then turn the remainder of the standinq issue over to Mr. 

16 Marshall. I apoloqize for intruding on his qround, but I 

17 could not let the assertion stand that the only thing 

18 preventing my clients from swimming, fishing canoeing or 

19 otherwise enjoying their waterfront property is the idea in 

20 their own heads that those activities might not be a good 

21 idea. In fact, Your Honor, this is in the record -- except 

22 that there isn't a record -- it is in the documents 

23 specified to the Court by the agency. And the DEQ Staff, 

24 

25 

in ponderinq our comment that the affluent discharge would 

reduce recreational use of the river, here's what the staff 
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1 said: Although affluent limits are set to establish a 

2 l1avel of disinfection which would meet the requl~tory 

3 dtafinition of swimmable waters --· by the way, I don't 

4 believe there is any such definition, but in any event, it 

5 qoes on to say -- the presence of the discharge will 

6 realistically eliminate swimming in the river in the 

7 vicinity of the outfall as people make a re~_sonable choice 

a to minimize risks to their health. That's from the Board's 

9 st:aff. It appears at page 1349 of their appendix. Unless 

10 Your Honor has any questions I'll ask Mr. Marshall to 

11 ad.dress --

12 THE COURT: No, sir, thank you. 

13 MR. MARSHALL: Your Honor, as I noted 

14 earlier, I do think the standing issue has been addressed, 

15 you've ruled on it, we have standing, we maintain standing, 

16 we maintain this action. However, I do feel we need to 

17 respond to the challenges that have been made in the brief 

18 and in the comments today by Mr. Butcher. But I do want to 

19 be clear, that I think that decision has already been made 

2 0 anc1 the law in the case here to our clients having 

21 stclnding. 

22 Your Honor, Mr. Butcher has alluded to no 

23 case law that applies here, because the case law makes 

24 clear that our folks have standing. One element of that is 

25 the damage to the historic and archeological resources on 
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1 that property. The property that they own, New Castle 

2 Farm, contains the historic town of New castle and a 

3 portion of Marlbourne. Now from their property that it 

4 constitutes the Town of New Castle, they're going to be 

5 able to see the discharge structure that is going to be at 

6 the edge of the Pamunkey River from where they stand. 

7 Their use and enjoyment of those historic resources is 

8 lessened. Their esthetic interest in that is damaged, and 

9 that in and of itself, by itself under the Fourth circuit's 

10 cases is enough to establish standard. 

11 On top of that, Your Honor, depositions, as 

12 you know, were taken to further explore the recreational 

13 uses of the river by my clients. It was very clear through 

14 pictures, which are attached to those depositions, Your 

15 Honor, that for years, ever since Mr. Broaddus was a little 

16 boy he has swam in the river, fished in the river, canoed, 

17 camped with Boy Scouts. Your Honor, his mother has done 

18 the same thing. It's been a family refuge for family 

19 picnics, swimming and water skiing. And all of that is 

20 documented in the record. That activity is going to stop 

21 as a result of the issuance of this permit, if waste is 

22 allowed to flow through that pipe and into the Pamunkey 

23 River. Those, the succession of swimming, the succession 

24 of fishing, the succession of other water contact sports 

25 such as water skiing or canoeing are going to stop because 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1315-

76 



1 of the issuance of that permit. That is enouqh to 

2 establish standing. 

3 Mr. Butcher alluded to the fact that we 

4 haven • t told him what make.-up would be adequate to 

5 alleviate this harm. We don't have to do that under the 

6 law, Your Honor. The Friends of the Earth Case, which we 

7 cited when the demurrer was originally filed~_which lays 

8 out the Fourth Circuit's requirements for standing, 

9 reversed the District court because the District Court 

10 spec:ifically said, they didn't tell us how the chemical 

11. cont:ent of the waterway affects them. They don't tell us 

1.2 spec:i~ically about any change in the echo system. 

13 And the Fourth Circuit said very clearly, 

1.4 turn to the Lade Law Case. The supreme Court does not 

1.5 requ.ire such proof. They said: The Court found that 

16 several citizens signed affidavits attesting to the reduced 

17 use of a waterway out of a reasonable fear and concern of 

18 pollution adequately documented injury and fact. if 

19 there's any question, Your Honor, the Board's own record 

20 that said: People won't swim here and that's a reasonable 

21 choice. If you need anythinq else to establish standing 

22 that alone is enouqh. But they said: Each of the citizens 

23 alleged that he or she would make greater recreational use 

24 of sclme part of the affected waterway were it not for their 

25 concern about the harmful effects of ~e defendant's 
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1 discharges. 

2 The court required no evidence of actual harm 

3 to the waterway, noting, and I'm quoting: Again, we have 

4 held that the environmental plaintiffs adequately alleqed 

5 injury and fact when they avoid the use of the affected 

6 area and the purpose for whom the esthetic and recreational 

7 values of the area will be lessened by the challenged 

8 activity. Now you have already ruled as to historic and 

9 archaeological resources that are use and enjoyment, and 

10 esthetic enjoyment have been lessened 

11 and damaged by the issuance of this permit. 

12 They also found out that we're not going to 

13 fish in the water, we're not going to swim in it, we can't 

14 kayak, we•re qoinq to limit what the Boy Scouts can do on 

15 the edge of the river because of what is being discharged 

16 into it. And that alone, Your Honor, accomplishes 

17 standing. I will refer you one final time to the lanquaqe 

18 in Friends of the Earth, where it clearly points out, Your 

19 Honor, that damage to an individual's esthetic or 

20 recreational interest may be vindicated, it is absolutely 

21 sufficient to establish standing. And this Fourth Circuit 

22 

23 

24 

25 

Case cites Friends of the Earth v Lade Law, the recent 

Supreme Court Case, but a strinq of other Supreme Court 

Cases all with that holding, that an effect, just an effect 

on recreational, esthetic and economic interest is 
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1 cognizable injury for purposes of standinq. 

2 Clearly, Your Honor, the traceability and 

3 redressability issues you also ruled on, the fact of that 

4 the damaqe being suffered as a result of the issuance of 

5 the permit and a vacationer injunction to this permit is 

6 going to fix the harm that has been claimed. 

7 Re~:essability and traceability you've already ruled on 

a corJ:ectly in your letter opinion. And J: think, you know, 

9 aqa:Ln, that· doesn't need to be ruled on aqain·, but it. has 

10 been argued that that, in fact, has not been met, the final 

11 two prongs of the three-part test. And J: think they have, 

12 Yow~ Honor. 

13 THE COURT: What do you make of Mr. Butcher • s 

14 conunent arqument that this is a zoning -- in. the eyes of 

15 the plaintiff to take their -- the petitioners take their 

16 argument about how they see that there would be no limit 

17 that. would ever prevent any harm to them, the very 

18 existence of the facility there is harmful, that there 

19 could be no limits placed on the discharge that would 

20 satisfy them? And rather than complaininq, as they do, 

21 about the siting of this facility in_this context and this 

22 appeal as the Sate Board -- Control Board's decision is 

23 rather, to him, a zoninq problem? 

24 MR. MARSHALL: Not at all, Your Honor. J: 

2S would initially point out that whether they're opposed to 
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1 this under any and all circumstance is irrelevant to 

2 standing, it has nothing do to with standing. What the 

3 Board is trying to do here is more --

4 THE COURT: Well, l: think he was thinking 

5 he said in the argument there that if the Court accepts the 

6 petitioners' position, the only thing the Court can do is 

7 remand this case to the agency for reconsideration. And 

8 there we go again. What could this Court do to -- if that 

9 is indeed the petitioners• position, what could this Court 

10 do with respect to qranting any relief? 

11 MR. MARSHALL: Well, Your Honor, I think it's 

12 pretty straightforward. Standing is our foLks' ability to 

13 maintain an action. Now if you remand it, if you find in 

14 our favor that the respondents did not make the required 

15 findings, did not do what they needed to do pursuant to 

16 statute and law, you send it back so that the agency does 

17 what it is required to do by law. 

18 Now if they do that and we come back again, 

19 it's like any other appeal to a permit, Your Honor. This 

20 cannot go on, it is going to be a permit that is or is not 

21 issued in accordance with law and regulation. Or if it 

22 comes down to it in a subsequent case whether there's 

23 substantial evidence' in the record, we're not going to be 

24 stuck in this forever do little (phonetic). There's going 

25 to be a point where, you know, that ends. But it's just 
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1 standing. 

2 THE COURT: I: 'd like to see a point where it 

3 ends. 

4 MR. MARSHALL: We would as well, Your Honor. 

5 THE COURT: I know you would. 

6 MR. MARSHALL: But that, I think, is -- and I 

7 don't mean any malice -- a misleading arqume~t. It gets 

8 you. looking over to the right when you really should be 

9 looking over to the left. We're asking the Court to 

10 require the Board to do what it's supposed to have done 

11 pursuant to statute and regulation. 

12 Now our folks are opposed to this project, 

13 that's clear from the depositions. They don't want this 

14 project in their backyard. But, Your Honor, if based on 

15 the facts, not only the damage to historic and 

16 archaeological resources and their enjoyment of those, 

17 whit:h again is enough to establish standing. The 

18 succession of swimming and fishing and those other things 

19 for my clients who own property immediately down the 

20 stream, literally right next door to this discharge, then 

21 nobody in the Commonwealth of Virginia could ever challenge 

22 the issuance of a State Water Control Board permit except 

23 an c•wnerfoperator perhaps who was denied a permit. And 

24 that~•s not what the State Water Control Law is about, and 

25 that. 1 s not the purposes of the standing or requirements in 
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1 that act. If our folks don't have standing here then no 

2 one could ever challenge a permit. We're there. We've had 

3 the damage that you've already found sufficient to 

4 establish standing. 

5 In addition to all the other things that came 

6 up in that deposition I -- you know, .you mentioned that you 

7 had perused Mr. Broaddus• deposition transcript. And I'll 

8 immediately refer you to some cites in both to focus on the 

9 fishing and the swimming issues just to save the Court some 

10 time. 

11 THE COURT: All riqht. 

12 MR. MARSHALL: And Ms. Crutchfield's 

13 deposition page 91, lines 8 through 22. And at page 108, 

14 lines 9 through 17. And page 109, 4 through 21. Mr. 

15 Broaddus• deposition at page 7 at line 6 through 12. And 

16 page 19, lines 13 through 19. Those speak --

17 THE COURT: What was that last page? 

18 MR. MARSHALL: 13 through 19. It's page 19, 

19 lines 13 through 19. 

20 THE COURT: Thank you. 

21 MR. MARSHALL: Those qo to the impact -- the 

22 negative impact and injury to the historic and 

23 archaeological resources. The fact that as they're 

24 standing on historical property they have to smell this, 

25 they have to look at the disc~arge structure. And, Your 
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l. Honclr, if you apply those facts to the law -- and I 

2 encourage you to go back and look at this case again, i 

3 thit~ we provided it to you at the demurrer hearing -- that 

4 thai: I S enough • 

5 In addition to that, though, Your Honor, I 

6 refer you to the fishing, swimming and camping discussion 

7 in :both depositions. In Ms. Crutchfield's de~~sition, page 

a 110, line 7 through page 118, line 18. And in 

9 Mr. Broaddus• deposition page 14, line 11.through page 16, 

10 line 25. And, you know, light was made of the fact that 

11 from somewhere my clients came up with the idea that they 

12 couldn't swim in it. Well, it's in the Board's own 

13 document that folks would make a reasonable decision not to 

14 swim in it. 

15 THE COURT: That's the thing Mr. Ellis 

16 referred to? 

17 MR. MARSHALL: .Yes, sir, exactly. I believe 

18 it's page 1349 in the record. 

19 THE COURT: Right. 

20 MR. MARSHALL: That is the deal closer, Your 

21 Hono:r:, based on the case law in the Fourth circuit Court. 

22 Even -- whether they feel my client's concerns and injuries 

23 are reasonable enough don't matter. That doesn't matter. 

24 The c:ase law does not require them to aqree that we •re 

25 injw:ed, all it requires is that we unearth and show what 
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1 we have shown both in our pleadings and in this 

2 deposition -- and in the deposition transcripts, Your 

3 Honor. And if there was any doubt about reasonableness, 

4 it's been answered by the Board that, in fact, swimming 

5 will cease there and that will be a reasonable thing to do. 

6 But again, their idea of reasonableness is not a driving 

7 factor in the standing decision. 

8 But if the Court would like I would send it a 

9 copy of the Friends of the Earth case. I don't know 

10 whether you have that one. That is the governing law in 

11 the Fourth Circuit now. And since the State Water control 

12 Law has specifically incorporated that, I think it would be 

13 very helpful for the Court. It's at 204 F3rd, 149. And 

14 throughout it discusses the fact. 

15 And, Your Honor, one final point on standing. 

16 The Fourth Circuit again citing a long series of cases 

17 makes clear that this standard is -- for standing of kind 

18 and not of degree. There doesn't have to be a particular 

19 amocint of standing that has to occur. And they quote from 

20 a Fifth Circuit case specifically, but this standard is one 

21 of kind and not degree. Indeed, the claim injury need not 

22 be large, an identifiable trifle will suffice. We have 

23 pled that, we have averred that. That is clear that much 

24 more than that exists. But under the law our standing 

25 maintains suit, Your Honor, we have gone far beyond 

CHANDLER and HALASZ, INC. 
(804)730-1222 or (800)427-8763 

-1323-

84 



1 identifiable trifle. If the Court doesn't have any 

2 questions, that concludes 

3 THE COURT: I don't have any questions, Mr. 

4 Marshall, thank you·. Ladies and gentlemen, there • s a lot 

5 tel consider. And I will be doinq that in the next few 

6 cc)ming days. And I will let you know --

7 MS. ROSE: Your Honor, you h~ven't yet ruled 

8 orL the motion to strike. And if you 

9 THE COURT: The motion that Mr. ·Butcher made? 

10 MS. ROSE: Correct. 

11 THE COURT: I'm qoinq to keep that under 

12 advisement. I need to specifically look at these 

13 documents, each one. As I mentioned --

14 MS. ROSE: If I could just revisit each one 

15 of them, we didn't have an opportunity. The tab 2 is 

16 the -- Mr. Allen's memo, it's not an official policy of 

17 DEQ, it's merely an e-mail. As we've said, it's not 

18 available 

19 THE COURT: I think Mr. Butcher took me 

20 thJ:~ough these tabs. 

21 

22 

23 

24 Honor. 

25 

MR. MARSHALL: He did, Your Honor. 

THE COURT: I thouqht we talked about 

MS. ROSE: They did, but we did not, Your 

THE COURT: You didn't qo through them 
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1 specifically? 

2 MS. ROSE: Correct. Mr. Marshall, I believe, 

3 did. And it's the Allen memo, you miqht look at it like 

4 changing the state law, you 1 re in year one and it 1 s "X" but 

5 in year two it might be "Y. 11 But the fact that the permit 

6 was issued in year -- the first year doesn't mean the 

7 permit's no good, because the law changes aftElr the fact. 

8 The tab 3, the letter from Mr. Phillips, he 

9 read only parts of that. That letter concludes that we 

10 believe tnat the limits provide adequate protection for the 

11 situation permitted. And also in the last paraqraph the 

12 letter also addresses the fact that although there are no 

13 expressed limits in the permit, there are, in fact, 

14 requirements that if you are going to increase your 

15 capacities beyond the permitted levels you will have to 

16 come back and get a permit. So there were limits there, 

17 although nonexpressed, there are limits to the discharge. 

18 Tab 4, which is the letter of Mr. Burrison, I 

19 quess he's from VIMs. His conclusion was, in this 

20 particular situation the 10-10-3 and 6.5 D.O. limits are 

21 believed sufficient to maintain healthy water quality for 

22 

23 

24 

25 

anadromous fish. The point being, when you read these 

documents as a whole, they do not say what the petitioners 

have claimed. 

And along those same lines, and I don't 
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·· 1 rea.lly want to add more, but if you have not decided, the 

2 County has documents which address these, that wer~ 

3 submitted, and I wou1d suggest, to the Virginia Marine 

4 Resources Commission, which is when all this came up, that 

5 the County would put these into this record. We don't 

6 really -- you know, our preference is you exc1ude all these 

7 doc-uments, but we would submit that -- and I have copies 

8 for counsel I quess I provisiona1ly submit these --

9 THE COURT: What are those documents again? 

10 MS. ROSE: These were the County's response 

11 to the matters that they're trying to put in, the tab 2, 

12 tab J, tab 4 

13 THE COURT: Where were those responses? 

14 MS. ROSE: our response was written to the · 

15 Vir~rinia Marine Resource commission, which was when these 

16 docl~ents were first surfaced from the petitioners, 

17 actually. 

18 THE COURT: Do you have any .objection to 

19 this, Mr. Marshall? 

20 MR. ELLIS: Your Honor, assuming that you're 

21 willing to take and consider the documents we submitted, we 

22 surely feel turnabout is fair play. We'l1 be glad to --

23 THE COURT: Well, I'l1 take those and-- but 

24 the •iUestion is whether or not they should be considered at 

25 all is still on the table? 
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15 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

MS. ROSE:· Yes, Your Honor, definitely. 

THE COURT: All right. Is that all you have, 

Ms. Rose? 

MS. ROSE: If I·might briefly address that 

one regulation, the paragraph E9. 

THE COURT: The proposed rule? 

MS. ROSE: No. This one is act~~lly a 

regulation. It is the one -- 25-3150C9. And we already 

addressed the first sentence and that is clearly that this 

only applies if you have a discharge that will cause or 

contribute to the violation of water quality standards, 

that's not the case here, we said self-sustaining. 

But the second one is the one that Mr. Ellis 

is trying to, in my opinion, misconstrue. He in his brief 

at page .7 adds a word that says, you know, unless DEQ has 

performed a pollutant-load allocation and the owner 

demonstrates on that basis that the water quality standard 

wil·l be achieved. But that's not what the second sentence 

says. The second sentence says: The owner of a new 

discharge into a water seq.ment which doesn't meet the 

standards. And it says qoinq on down: And for which the 

department has performed pollutant-load allocations for 

pollutant to be discharged. It doesn't say "unless," it 

says "and." There is no such pollutant-load allocation for 

this segment of the river. The reason being, we're using 
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1 se:Lf-sustaininq limits. So the department has not done it, 

2 they don•t need to do it. Thank you, Your Honor. 

3 THE COURT: Well, thank you, ladies and 

4 qerLt.lemen, it 1 s been interesting. 

5 

6 

7 

8 REPORTER'S CERTIFICATE 

9 I, Jennifer L. Hairfield, Notary Public in 

10 and for the commonwealth of Virginia at 1arqe, and whose 

11 commission expires March 31, 2003, do hereby certify that 

12 the pages contained herein accurately reflect the notes 

13 taken by me, to the best of my ability, in the above-styled 

l.4 action. 

15 

16 

17 

18 

].9 

20 

21 

22 

23 

24 

25 

Jennifer L. Hairfield 
Shorthand Reporter 
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VIRGINIA: 

IN THE CIRCUIT COURT OF THE CITY OF RlC~IOND 
John Marshall Courts Building 

F'RAl'lCES BROADDUS CRUTCHFIELD, et aL, ) 
) 

Petitioners, ) 
) 

v. ) 
) 

STATE.WATERCONTROLBOARD,etaL, ) 
) 

Respondents. ) 

No. 760CH99K.01193-00 

MEMORANDUM IN SUPPORT OF MOTION TO STRIKE 
AND POST TRIAL BRIEF OF RESPONDENTS 

STATE WATER CONTROL BOARD AND 
COUNTY OF HANOVER, VIRGINIA · 

The State Water Control Board (the "Board" or "SWCB") and the County of 

Hanover, Virginia ("Hanover'), by counsel, say the following in response to the new 

materials and argument on 9 VAC 25-31-SO(C)(9) the Petitioners offered in their reply 
I 

brief and at trial. 

1. The Permit Complies With 
9 VAC 25-31-SO(C)(9) 

At trial and in their reply brief Petitioners advance the flawed argument that the 

Board's regulation- 9 VAC 25-31-SO(C)(9)- operates to prohibit the Board's issuance of 

A the permit in question. In fact, by its clear terms the regulation allows the permit to be 

issued to Hanover. 
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9 V AC 25-31-50( C)(9) provides in pertinent part: 

N·o [VPDES] pennit may be issued ... 

9. To a new source or a new discharge, if the discharge 
from its construction or operation will cause or contribute to 
the violation of water quality standards. The owner or 
operator of a new source or new discharger proposing to 
di~icharge into a water segment which does not meet 
applicable water quality standards or is not expected to meet 
thctse standards even after the application of the effluent 
lirr.dtations required by the law and §§ 30l(b){l)(A) and 
30:t(b)(l)(B) of the CWA, and for.which the [SWCB] has· 
performed a pollutants l9ad allocation for the pollutant to be 
dis,:harged, must demonstrate, before the close of the public 
conunent period, that: 

a There are sufficient remaining pollutant load 
allocations to allow for the discharge; and 

b. The existing dischargers into that segment are subject 
to compliance schedules designed to bring the segment into 
compliance with applicable water quality standards. 

The first sentence of subsection {C)(9) of this regulation prohibits issuance of a 

VPDES permit only if the new discharge will cause or contribute to a violation of water 

quality standards. The record before this Court shows that Hanover's discharge will nQ! 

cause or contribute to such a violation. The DEQ staff advised the State Water Control 

Board that the "10-l0-3" self-sustaining iimits of this permit require Hanover's discharge 

to be stringently treated so that pollutants present in the effluent will have no net effect 

upon the river. DEQ staff noted in its "Summary of Issues and Staff Response" prepared 

for the Board in comtection with Hanover's permit application that: 

These so-called "10-10-3" limitations establish a level of 
treatment which in the best professional judgment of the 
Board'H staff will not further contribute to lower dissolved 
oxygen l~vels in the receiving stream, regardless of the size of 
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the discharge. This same standard was used to establish 
effluent limitations for 3 other discharges to this section of 
the Pamunkey River over the past years (King William STP 
on Manquin Creek, Cumberland WWTP and Parham Landing 
WWTP on the Pamunkey River). 

Respondents' Appendix, Tab SA at 001347 (emphasis added). 

Because the pennit' s self-sustaining effluent limitations require treatment that will 

not exacerbate any existing dissolved oxygen deficits in the Pamunkey River, Hanover's 

discharge will not "cause or contribute to the violation of water quality standards." 

Accordingly, issuance of Hanover's pennit is not prohibited under this regulation and 

Hanover's permit is in compliance therewith. 

Petitioners argue further that the remainder of the subsection (C)(9) bars the 

pennit because it places duties or obligations on respondents which they have not 

performed. Yet the express language of the regulation shows that it does not apply to this 

permit. 

P=\ The second portion of subsection (C)(9) focuses on new dischargers: (1) that will 

discharge into water that does not meet water quality standards .QI are not expected to 

meet water quality standards even after effluent limitations are applied; and (2) for which 

the Board "has performed a pollutants load allocation for the pollutant to be discharged." 

The regulation does nQl say the Board "must" or "shall" perform a pollutant load 

allocation. This sentence is written in the conjunctive. The sentence sets out two 

prerequisites to trigger the requirements placed on a new discharger by subparagraphs (a) 

~ and (b) of subsection (C)(9) above. Therefore, both items (1) and (2) above must exist for 

this provision to apply to a new discharge. 
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In this case, no pollutant load allocation has been perfonned - the second 

prerequisite. Indeed, petitioners acknowledge this fact in their reply brief. Pet. Reply Br. 

at 8. With :no pollutant load allocation having been performed1
, the regulation, on its 

face, does not apply to Hanover's permit. 

2. Documents Generated After the Board's Approval of 
the Permit Are Improper for This Appeal Proceeding 

under the Applicable Statute and Case Law and 
Should Be Excluded 

· ·Petitioners submitted with their reply brief four exhibits that were created after the 

pennit was issued on April 28, 1999: 

., Tab 2: Alling to Daub, 6/20/00 
c• Tab 3: Phillips to Kuo, 10/13/00 
•· Tab 4: Burreson to VMRC, 10/11/00 
o Tab 6: Faggert to Pandey, 9/29/00 

They also cited a similarly after-created document, a proposed regulation, in their reply 

brief: 17:3 VA.R. 358 (Oct. 23, 2000), Pet. Reply Br. at 12. 

At the sa.me time, the Petitioners tendered an exhibit that had not been presented to 

the Board: 

• Tab 5: Hazen & Sawyer Preliminary Engineering Evaluation . 

1 No pollutant load allocation was performed because the level of treatment required by the "10-
10-3" self-sustaining limits "will not fUrther contribute to lower dissolved oxygen levels in the 
receiving stream." In other words, under the pennit' s stringent limits Hanover's discharge will 
not result in a pollutant load. Accordingly, no pollutant load allocation needed to be perfonned. 
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Finally, at trial, Petitioners tendered a U.S. EPA Clean Water Act guidance 

document not presented to the Board and not even from the EPA region with authority 

over this geographic area. 

The Petitioners justify these documents as "allowable and necessary proofs 

adduced in court" under the authority of Va. Code § 9-6.14: 17. In fact, these documents 

are an improper attempt to appeal the case based on information that was not before the 

Board when it decided the matter. 

V a.· Code § 9-6.14: 17 provides in relevant part: 

The burden shall be upon the party complaining of agency 
action to designate and demonstrate an error of law subject to 
review by the court. Such issues of law include: ... (iv) the 
substantiality of the evidential support for fmdings of fact ... 
Where there is no such agency record so required and made, 
any necessary facts in controversy shall be detennined by· the 
court upon the basis of the agency file, minutes, and records 
of its proceedings under § 9-6.14:7.1 or § 9-6.14:11 as 
augmented, if need be, by the agency pursuant to order of the 
court or supplemented by any allowable and necessary proofs 
adduced in court except that the func~on of the court shall be 
to determine only whether the result reached by the agency 
could reasonably be said, on all such proofs, to be within the 
scope of the legal authority of the agency. 

The Revisor's note to § 9-6.14:17 emphasizes that the "allowable and necessary 

proofs" language does Iiot authorize a retrial of the issue being appealed: 

Although a court may sometimes order an agency to augment 
its informal record or in rare instances supplement the same 
by evidence adduced in court, it would defeat justice to allow 
agencies to make fact decisions in the first instance without 
the necessary facrual basis ... This is not to say, however, 
that courts may not pennit "any allowable and necessary 
proofs" in situations otherwise unavoidable as, for example, 
where bad faith is charged in substance or procedure .... 
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The t:ase law specifically allows the revie\ving court to go outside the record to 

examine a claim of bias in the decision maker. State Bd. of Health v. Godfrey. 223 Va. 

423 (1982). This court further has authorized depositions to examine the standing of 

Petitioners, another issue that could not have been tried by the agency. 

However, the courts are clear that the authority to take additional evidence is nQ! 

authority to retry the issue on appeal: 

A case subject to the standard of review outlined in Code§ 9-
·6.14:17 [and] ... the factual issues on appeal [therein] are 
t:ontrolled solely by the agency record. The reviewing court is 
110t free to take additional evidence, even at the request of one 
of the parties. Therefore, under the V AP A, the circuit court's 
role in an appeal from an agency decision is equivalent to an 
appellate court's role in an appeal from a trial court. In this 
sense, the General Assembly has provided that a circuit court 
acts as an appellate tribunal. 

J. P. v. Carter, 24 Va. App. 707, 721 (1997), quoting School Board v. Nicely, 12 Va. 

App. 1 OS 1, 1061 ( 1991) (citations and footnote omitted) (emphasis added by the Court). 

The issue here is whether the Board had substantial evidence to support its 

decision, not whether the Petitioners can find possibly contradictor/ evidence after the 

fact These documents, and the Petitioners' briefs and arguments based upon them, are 

improper. The Court should strike them and decide this appeal on the same information 

the State Water Control Board used to make the decision that is being appealed. 



A, 

3. Documents Generated After the Board's Approval of 
the Permit Are Not Relevant to Whether Substantial 

Evidence Exists to Support the Board's Action. 

Even if the Court were to consider the Petitioners' post hoc attack upon the 

Board's decision, the new documents do not call into question the substantial evidence 

supporting the Board's decision. · 

Tab2 

Tab 2 i~ Petitioners' Appendix to their Reply Brief is an email from Mark Alling 

of DEQ to Elleanore M. Daub of DEQ. The email is dated June 20, 2000 (over 14 

months after the Board issued the Pennit). Mr. Alling raises questions whether the tidal 

Pamunkey should be included in the Board's proposed special Water Quality Standard 

for naturally impaired waters. In the course of the email, Mr. Alling questions the 

c·onclusion that the DO sags in the Pamunkey are caused by inflow of waters from tidal 

IP't marshes. 

At most, this email shows that one person on the Board's staff may have a 

different view from the Board's conclusion that the DO sags are caused by natural 

conditions. Indeed, the Board enc~urages its staff to question the conveJ?.tional wisdom. 

The Board's public process for adopting water quality standards will allow a discussion 

and reconsideration of this issue. In the meantime, Mr. Alling's email does not in any 

way impair the substantiality of the evidence supporting the Board's decision to issue the 

~ Permit with limits that will protect the River whether the DO sags are natural or the result 

of upstream nonpoint pollution. 
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The Petitioners' characterization of Mr. Alling's email as a statement of the 

Board's views is an outrageous fabrication. The pennit decision states the Board's vie\v; 

Mr. Alling states only his own (probably incorrect) view. 

Tab3 

Tab 3 to Petitioners' Appendix is a letter of October 13, 200.0 frQ~ Dale Phillips 

of DEQ to Albert K.uo of the Virginia Institute of Marine Science (written over sixteen 

months after the permit issued). Interestingly, Petitioners do not quote the Phillips letter 

for the statement there that "the section of stream involved is heavily impacted by tidal 

marshes." Nor do they quote its conclusion that "we believe the limits provide adequate 

protection for the situation pennitted." Instead they focus upon the statement that 

"[g]iven that there is approximately a 4: 1 dilution a~aila~le for the effluent, it is unlikely 

that the permitted limits will result in elevating the CBODS in the river by more than 2 

mg/1." 

Petitioners proffer this statement as evidence that the discharge will increase the 

CBODS in the river by 2 mg/1. In fact, Phillips is demonstrating that the effect of the 

discharge will be negligible. At a 4: 1 dilution, a 10 mgll discharge2 would produce 
. . 

10/(4+1) = 2 mg/1 in the river if the River were pure water. On the other hand, if the river 

also had a 10 mg/1 CBODS, the discharge would have no effect whatever. And if the 

river were > 10 mg/l, the discharge would dilute the river. 

2 10 mgll is the effluent limit. As the staff presentation points out, to meet 10 mWI consistently 
the County's effiuent tnore typically will have a CBODS in the low single digits. 
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Phillips' letter shows a scientist calculating the worst case situation: A 2 mg/1 

increase in CBODS in the case where the river is pure water. He argues that even in this 

worst case situation, "the stream will be able to assimilate that additional concentration 

without any significant lowering of the existing quality." 

The Petitioners distort these statements to argue that the Hanover discharge will 

impair the river. To the contrary, Phillips letter contains a demonstration of the rationale 

to conclude that the discharge will not hann the river. 

Tab4 

Tab 4 to Petitioners' Appendix is a (bad copy of a) letter of October 11,2000 from 

Eugene Burreson of VL.\15 to Tony Watkinson of the M~e Resources Commission 

~ (also written over sixteen months after the permit issued)~ The Petitioners do not rely 

upon the letter where it says "we found minimal reason for concern regarding adverse 

water quality impacts and impacts to anadromous fish from this specific project" and "the 

... limits are believed sufficient to maintain healthy water quality for anadromous fish." 

Instead, Petitioners focus upon the statement that the limits "when combined with other 

point and nonpoint discharges in the watershed could (sic) result in significant DO sags 

that adversely impact aquatic habitats and living resources." 

~ The letter itself puts that statement in context in its last paragraph: 

Our extended analysis has confirmed that the daily flows and 
effluent limits proposed for this treannent plant have a low 
probability of adversely affecting anadromous fish resources 
in the Pamunkey River. Future growth and growth patterns 
may change this conclusion but are beyond the scope of the 
present analysis." 

-1.337-
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Indeed, speculation about ufuture growth and growth patterns" also is beyond.the VPDES 

Permit at issue here. The Pennit is for current conditions and 10 million gallons per day. 

This VIMS le·tter confirms the Board's view that the discharge will not have an adverse 

impact. 

Tab 5 

Tab 5 to Petitioners' Appendix is an excetpt from a preliminary engineering 

evaluation of the County's proposed wastewater treatment plant. That document was not 

before the Board. Moreover, the Petitioners offer the document to prove hypothetical 

(and incorrect) issues about future expansions of the plant not at issue with this permit. 

Pet. Reply Br. at 14. Such expansions would require pennit modifications approved by 

the Board. The Petitioners offer the document to prov~ information the Board did not 

consider, in order to attack the Board's decision. Thus, Petitioners seek to retry the 

Board's decisiort based upon evidence not presented to the Board. The Coun should not 

tolerate this affr,>nt 

TabS 

Tab 6 to Petitioners' Appendix is a Virginia Power document dated September 29, 

2000 , authorizing a public notice for a proposed VPDES Permit for the North Anna 

power station. ~t'he document shows careful consideration to minimize any adverse 

impacts by such reductions. See last page of Tab 6. The Petitioners offer the document 

to prove information the Board did not consider (and could not have considered), in order 
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to attack the Board's decision. Thus, Petitioners seek to retry the Board's decision based 

upon evidence not presented to the Board. The Court should not tolerate this affront. 

Conclusion 

The Petitioners mischaracterize the Board's regulation and they seek to appeal the 

Board's decision using information that they did not present to the Boani and that, in any 

~ case, does not contradict the abundant evidence supporting the Board's decision. The 

'-

Court should (1} ~ons;rue the regulation to mean what it says, ignoring the fiction 

invented by the Petitioners, and (2) strike the evidence the Petitioners improperly seek to 

bring forward. 

STATE WATER CONTROL BOARD 
By Counsel 

-1339-
Page 11 of 13 

............ ...; .~ 



COUNTY OF HAL~ OVER, VIRGINIA 
By Counsel 

-?'/.e;JL. Q., ~ .L/3 
Sterling E. Rive~VSB No. 23250) 
County Attorney 

Barbara M. Rose (VSB No. 21140) 
Deputy County Attorney 

Yvonne S. Wellford (VSB No. 26074) 
Assistant County Attorney 

P.O. Box 470 
Hanover, VA 23069-0470 
(804) 537-6035 
(804) 537-6302 (facsimile) 

David E. Evans (VSB No. 12609f 
McGuire Woods LLP 
One James Center 
901 East Cary Street 
Richmond, Virgirtia 23219 
(804) 77 5-4317 
(804) 698-2049 (facsimile) 
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Certificate of Service 

I hereby certify that a true copy of the foregoing Memorandum in Support of 

Motion to Strike and Post Trial Brief of Respondents State Water Control Board and 

County of Hanover, Virginia in Opposition to Petitioners' Petition for Appeal was mailed 

to: William B. Ellis and John L. Marshall, Jr., McSweeney, Burtch & Crump, P.C., Post 

Office Box 1463, 11 South Twelfth Street, Richmond, Virginia: 232! 8-1463, counsel for 

Petitioners this 16th day ofNovember, 2000. 

H:\Govem\Jrb\414\Crutchfield\Pieadings\Appellees' Post Trial Brief.Ooc 
Printed November 17. 2000 at 12:59 PM 
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OF THE 

MELVIN R. HUGHES. JR. 
JUDGE March 15, 2001 

JOHN MARSHALL. COURTS BUILDING 
. 400 NORTH 9TH STREET 

RICHMOND, VIRGINIA 23219 

John L. Ma:·slaall, Jr. , Esq. 
McSweeney, Burtch & Crump, P.C. 
P. o. Box 1.463 
Richmond, v~ 23218-1463 

John R. Butcher, Esq. 
Senior Assistant Attorney General 
Office of the Attorney General 
900 East Main Street 
Richmond, VA 23219 

Barbara M. Rose, Esq. 
Sterling E. Rives, III, Esq. 
Yvonne s. Wellford, Esq. 
County Attorney's Office 
P 0. Box 470 
Hanover, Virginia 23069-0470 

Re: Case No. HK-ll93 
Frances Broaddus Crutchfield and 
Henry Ruffin Broaddus 
v. 
State Water Control Board, 
Department of Environmental Quality and 
County of Hanover, Virginia 

Dear Counsel: 

This case is an appeal from a decision of a Virginia 
administrative agency. 

On April 28, 1999, the State Water Control Board granted to 
Hanover Cc)unty, Virginia a Virginia Pollution Discharge 
Elimination System permit. The permit allows Hanover County to 
discharge wastewater into the Pamunkey River from a planned 
outfall stn1cture for the planned Totopotomoy Wastewater Treatment 
Plant. 

The proposed plant will be located on a 128 acre tract of 
land. The proposed discharge structure will be located 
approximately eight miles from the plant: on Newcastle Farm, owned 
by the petitioners. The wastewater will be transported from the 
plant to the discharge structure through a buried thirty-six inch 
diameter pipe, part of which will cross petitioners' land. 
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John L. Marshall, Jr., Esq. 
Page 2 
March 15, 2001 

Both sides agree that the Pamunkey River, below the discharge 
site, has experienced problems with dissolved oxygen levels 
falling below standards set for the river. The wastewater that is 
discharged contains oxygen demanding pollutants which can 
contribute to low dissolved oxygen levels. 

In January, 1999, the Board held a public hearing on the 
County's then pending application. Petitioners attended the 
meeting and presented information for Board consideration. In 
February, 1999, petitioners submitted additional comments in 
writing. The following April the board issued the permit which 
allows the County to discharge up to ten million gallons per day 
of wastewater into the Pamunkey River. 

The parties have addressed all the relevant issues pertinent 
to court review of an administrative decision. They do not 
disagree on the standard of review; rather, they disagree on what 
exactly is being reviewed. Both sides have cited the Virginia 
Supreme Court: 

11An agency• s factual findings should only be 
rejected if •considering the record as a 
whole, a reasonable mind would necessarily 
come to a different conclusion. •" Virginia 
Real Estate Comm'n v. Bias, 226 Va. 264, 268-
269 (1983). 

Petitioners claim that because they allege that the Board was 
required to make certain findings but failed to do so that the 
court is reviewing a question of law. Respondents state that 
petitioners did not plead that the Board failed to make required 
findings. They argue, therefore, that by bringing that argument 
up now, petitioners are trying to disguise and muddle what is 
essentially a lack of substantial evidence claim in order to 
assert a less stringent standard of review. 

Specifically petitioners claim that the permit must be set 
aside because the Board did not make the proper findings regarding 
the dissolved oxygen levels in the river, because the board did 
not find that existing recreational uses of the river such as 
swimming, fishing, canoeing and nature observation would be 
protected and because the Board did not find that the use of the 
river by anadromous fish would be protected. The petitioners 
further assert that the record contains no substantial evidence 
that would support such findings. 
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John L. Marshall, Jr., Esq. 
Page 3 
March 15, 2001 

Notwithstanding the question of whether substantial evidence 
is in plac:e or whether the agency acted in accordance with law, 
Johnston-Willis, Ltd. v. Kenley, 6 Va. App. 231, 242 (1988), the 
issue of standing asserted by respondents on demurrer and 
reasserted now on the merits is determinative. 

In May, 2000 the court decided against the respondents on 
demurrer which in part asserted that petitioners could not 
maintain this appeal because they bad no standing. The court 
overruled on the basis of a letter attached to the petition for 
appeal which contained allegations of damage to historic ·sites on 
petitioner's property. 

The petition alleges three categories of injury: l.n]ury to 
plant and animal life, injury to the public•s recreatio~l use of 
their property which borders the Pamunkey, and injury to certain 
historic attributes of Newcastle Farm. 

Standing under Va. Code Section 62.1-44.24 in the State Water 
Control Law relating to that law's definition of "owner.. provides 

.as pertinent here: 

Judicial review -- Any owner aggrieved by, or 
any person who has participated, in person or 
by submittal of written comments, in the 
public comment process related to, a final 
decision of the Board . . . is entitled to 
judicial review thereof . . . if such person 
meets the standard for obtaining judicial 
review of a case or controversy pursuant to 
Article III of the United States Constitution 
. . . A person shall be deemed to meet such 
standard if (i) such person has suffered an 
actual or imminent injury which is an invasion 
of a legally protected interest and which is 
concrete and particularized; (ii) such injury 
is fairly traceable to the decision of the 
Board and not the result of the independent 
action of some third party not before the 
court; and (iii) such injury will likely be 
redressed by a favorable decision by the 
court. 

See also Mattaponi Indian Tribe, et al. v. Commonwealth of 
Virginia, etc., Va. Sup. Ct. Rec. #000509, Dec•d March 2, 2001. A 
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John L. Marshall, Jr., Esq. 
Page 4 
March 15, 2001 

Petitioners own the land known as Newcastle Farm, which 
borders the Pamunkey River. The discharge structure is proposed to 
occupy part of petitioners• land and the underground pipe 
described above will cross part of it. Newcastle Farm contains a 
portion of Marlbour.ne and the Newcastle archeological site. 
Marlboume is the former Edmund Ruffin Plantation. It has been 
listed on the National Historic Landmark registry since 1964 and 
on the Virginia Landmarks Register since 1969. -· Petitioner 
Broaddus ow.nst and petitioner Crutchfield has a dower interest in, 
a strip of the Marlbourne property. Neither has an interest in 
any of the structures located on the former plantation. The 
depositions· of the petitioners of record reveal that a cultural 
resource study concluded the project will not have an ef·fect on 
the location, setting or use that contributes to Marlbourne • s 
significance. Crutchfield asserts that the sight and smell of the 
discharge facility will harm her enjoyment of the historic 
resources even if the discharge is of the quality of drinking 
water. The court finds that standing, although sufficiently 
alleged, has not been proved. Whatever injury petitioners claim 
such claims only amount to what respondents have aptly described 
as an "abstract distress, n not sufficient to pass muster for 
standing under the rules described. See Friend or the Earth v. 
Gaston Copper Recycling, 204 F.3d 149 (4th Cir. 2000). The record 
is devoid of any actual or irmninent injury in the other two 
categories of injury the petitioners have listed as well. 

So, the court finds that the petitioners' sole averment of 
harm to historic sites and on which petitioners were allowed to 
proceed on the issue of standing has not been borne out by the 
record on review. Petitioners' objection to the issuance of any 
permit with any effluent limits cannot be harm traceable to the 
Board's decision because the decision came with limitations. 
Thus, petitioners laek standing under the relevant factors for 
standing and their appeal shall be dismissed. 

Mr. Butcher is directed to prepare and submit for entry an 
appropriate order upholding the agency's decision in this case 
which notes petitioners' exceptions. 

jsn 
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VIRGINLl: 

Thi THE CIRCUIT COURT OF THE CITY OF RICHMOND 
John Marshall Courts Building 

FRANCES BROADDUS CRUTCHF'IELD, 

~!k 

v. 

STATE \"VATER CQNTROL BOARD 
!!!b 

FINAL ORDER 

Chancery No. 
760CH99K01193-1 

01 H-lf<(~ 

On November 9, 2000, the parties came to be heard on the merits of this 

appeal. Upon consideration of the pleadings, the briefs, the depositions of the 

Petitioners taken pursuant to this Court's Order of September 13, 2000, and the 

arguments of counsel, the Court fmds that, for the reasons stated in the letter 

opinion of March 15, 2001, the Petitioners lack standing. Accordingly this appeal 

is DIS:MISSED. 

EN'TER this .l_ day of April200 1. 
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We ask for this: 

Mak~ 
Attorney General 
John R Butcher (VSB No. 18761) 
Senior Assistant Attorney General 
900 East Main Street 
Richmond, Virginia 23219 
(804) 786-4073 
(804) 78~-0034 (facsimile) 
JButcher@oag.state. va.us 
Counsel for the State Water Control Board 

and Department of Environmental Quality 

~Jib; Q'~l£ 
Sterling E. Rives Ill (VSB No. 23250) 
County Attorney 
Barbara M. Rose (VSB No. 21140) 
Deputy County Attorney 
Yvonne S. Wellford (VSB No. 26074) 
Assistant County Attorney 
Post Office Box 470 
Hanover, Virginia 23069-0470 
(804) 537-6035 
(804) 537-6302 (facsimile) 

David E. Evans (VSB No. 12609) 
McGuire Woods LLP 
One James Center 
Richmond, Virginia 23219 
(804) 775-4317 
(804) 698-2049 (facsimile) 

Counsel for the County of Hanover 
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SEEN AND OBJECTED TO: 

~~'20~-
illiam B. Ellis 

Ellis & Thorp 
1406 Confederate Avenue 
Richmond, Virginia 23227 
Counsel for Frances Broaddus Crutchfield and 

Henry Ruffin Broaddus 

C:\Windows\Temp\F"mal Order.Coc 
Printed March 19,2001 at 3:52PM 
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VIRGINIA: 
IN THE CIRCUIT COURT OF THE CITY OF RICHMOND 

FRANCESBROADDUSCRUTC~LD 
and 
HENRY RUFFIN BROADDUS, 

Petitioners 

v. 

STATE WATER CONTROL BOARD 

and 

DEPARTMENT OF ENVIRONMENTAL 
QUALITY 

and 

THE COUNTY OF HANOVER, 
VIRGINIA, 

Respondents. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

. - ) 
) 
) 
) 
) 

Chan~ery No. 
760CH99K01193-00 

RECEIVED & FILED 1 

CBCiJ!T COURT 

. APil 2 5 2001 

i. DE:'u'l r' -r.~ ... ,.. 
'-----~ ·-· .. : .. ll::!!.. ________ '!). ':. 

NOTICE OF APPEAL 
i 

Frances Broaddus Crutchfield and Henry Ruffin Broaddus, Petitioners, by counsel, i 
hereby appeal to the Court of Appeals of Virginia from the Final Order of this Court entered on 
April3, 2001. The transcripts of the following hearings in this matter have been filed with the 
Circuit Court of the City of Richmond: 

April 26, 2000 Hearing 
Prepared and certified by: Shloma Pierce 

Filed with Circuit Court on April 19, 2001 

September 13,2000 Hearing 
Prepared and certified by: Tracy Stroh 

Filed with Circuit Court on Aprill9, 2001 

November 9, 2000 Hearing 
Prepared and Certified by: Jennifer L. Hairfield 

Filed with Circuit Court on April 19, 2001 
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November 9, 2000 Hearing- Amended Transcript to Correct Errors 
Prepared and certified by Jennifer L. Hairfield 

Filed with Circuit Court on April 24, 2001 

No additional transcripts will be filed. Pursuant to Rule 5A:8(b) of the Rules of the 
Supreme Court of Virginia, no additional notice of filing of transcripts is required. 

CERTIFICATE 

The undersign'~ certifies as follows: 

(1) The namt:s and addresses of the appellants are: 

Frances Broaddus Crutchfield 
Henry Ruffin Broaddus 

1196 Huguenot Trail 
Midlothian, Virginia 23113 

(2) The names, addresses and telephone numbers of counsel for appellants are: 

William B. Ellis 
Benjamin A. Thotp IV 
Ellis & Thorp, P.L.L.C. 

1406 Confederate Avenue 
Richmond, Virginia 23227 

Benjamin A. Thorp: (804) 346-4504 
William B. Ellis: (804) 355-4043 

i 

(3) The namt:s and addresses of the appellees are: 

Department of Environmental Quality 
Dennis H. Treacy 
Agency Secretary 

629 East Main Street 
Richmond, Virginia 23219 

State Water Control Board 
Dennis H. Treacy 
Agency Secretary 

629 East Main Street 
Richmond, Virginia 23219 

-135o-
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County of Hanover, Virginia 
Sterling Rives 

County Attomey 
6497 County Complex Road 

Hanover, Virginia 23069 

~ ( 4) The names, addresses and telephone numbers of counsel for appellees are: 

John R. Butcher, Senior Assistant Attorney General 
Office of the Attorney General 

900 East Main Street 
Richmond, Virginia 23219 

(804) 786-2444 

Barbara Rose, Deputy County Attorney 
Yvonne S. Wellford, Assistant County Attomey 

P.O. Box 470 
County Attorney's Office 

6497 County Complex Road 
Hanover, Virginia 23069 .. 0470 

(804) 537 .. 6035 

David E. Evans 
McGuire Woods LLP 

One James Center 
901 East Cary Street 

Richmond, Virginia 23219 
(804) 775-4317 

( 5) Copies of the following transcripts in this matter have been filed with the Clerk of the 
Circuit Court for the City of Richmond. No additional transcripts will be filed in this matter. 

April 26, 2000 Hearing 
Prepared and certified by: Shloma Pierce 

Filed with Circuit Court on Apri119, 2001 

September 13,2000 Hearing 
Prepared and certified by: Tracy Stroh 

Filed with Circuit Court on Apri119, 2001 

November 9, 2000 Hearing 
Prepared and Certified by: Jennifer L. Hairfield 

Filed with Circuit Court on April 19, 2001 
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November 9, 2000 Hearing- Amended Transcript to Correct Errors 
Prepared and certified by Jennifer L. Hairfield 

Filed with Circuit Court on April 24, 2001 

(6) A copy of this Notice of Appeal has been mailed or delivered to all opposing counsel and to 
the Clerk of the Court of Appeals this 25th day of April, 2001. 

Dated: April25, 2001 

By: 

Respectfully submitted, 

~CESBROADDUSCRUTC~LD 
AND HENRY RUFFIN BROADDUS 
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CERTIFICATE OF SERVICE 

I hereby certify that on this J S tv day of April, 2001, a true copy of the foregoing 

"Notice of Appeal" was delivered, by hand delivery, to: 

John R. Butcher, Senior Assistant Attorney General 
Office of the Attorney General 

900 East Main Street 
Richmond, Virginia 23219 

(804) 786-2444 

Barbara Rose, Deputy ColDlty Attorney 
Yvonne S. Wellford, Assistant County Attorney 

P.O. Box470 
County Attorney's Office 

6497 County Complex Road 
Hanover, Virginia 23069-04 70 

(804) 537-6035 

David E. Evans 
McGuire Woods LLP 

One James Center 
901 East Cary Street 

Richmond, Virginia 23219 
(804) 775-4317 
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VIRGINIA: 

IN THE CIRCUIT COURT FOR THE CITY OF RICHMOND 
John Marshall Courts Building 

Frances Broaddus Crutchfield 
And 
Henry Ruffin Broaddus 

Plaintiffs, 

v. 
) 

State Water Control Board 
And 

) 
) 
) 
) 

Departme:nt of Environmental Quality 
And County of Hanover, Virginia 

) 
Defendants. ) 

Chancery No.HK~ll93 

APPEAL BOND 

KNOW ALL MEN BY THESE PRESENTS, that We, Frances 

Broaddus Crutchfield and Henry Ruffin Broaddus, by Benjamin 

A. Thor{:', IV, attorney for appelants, Principals, having 

delivered to the Clerk $500.00 as security therefore, am 

firmly bound unto the State Water Control Board, the 

Department of Environmental Quality and the County of 

Hanover, Virginia, in the sum of FIVE HUNDRED DOLLARS 

($500.00) to the payment of which We bind ourselves, our 

heirs, successors, personal representatives and assigns, 

jointly and severally, by these presents. 

The condition of this obligation is such that: 

WHEREAS, an Order was rendered by the Circuit Court of 

the City· of Richmond on the 3rd day of April, 2001, in the 

case aforesaid, Chancery No. HK-ll93; and 
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WHEREAS, it is the intention of Frances Broaddus 

Crutchfield and Henry Ruffin Broaddus, to appeal said Order 

to the Court of Appeals of Virginia. 

NOW, THEREFORE, if Frances Broaddus Crutchfield and 

Henry Ruffin Broaddus shall pay all damages, costs and fees 

which may be awarded against them in the Court of Appeals of 

Virginia and the Supreme Court, if it takes cogni~ance of 

the claim, then this obligation shall be void, otherwise to 

remain in full force and virtue. 

IN WITNESS WHEREOF, the said Frances Broaddus 

~ Crutchfield and Henry Ruffin Broaddus, by Benjamin A. Thorp, 

IV, who has hereunto set his hand and seal, this 25th day of 

April, 2001. 

.4 ~>,; e?: ~~ (SEAL) 

Frances Broaddus Crutchfield and Henry Ruffin 

Broaddus 

Principals, by Benjamin A. Thorp, IV 

COMMONWEALTH OF VIRGINIA 

CITY OF RICHMOND: 

The foregoing instrument was acknowledged by 

Benjamin A. Thorp, IV, before me this 25th day of 

April, 2001. 
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COURT OF APPEALS OF VIRGINIA 
Rr-1'1\t-1\f .. J""\ t-· r-~. -~J .. -· ...... · .. - ... 

Present: Chief Judge Fitzpatrick, Judge Annunziata and i~t .. !i 0::: 2002 
Senior Judge Coleman 

Argued at Richmond, Virginia OFriCE OF THE AlTORtJEY GE~·~!:?.A~ 
U2fiAf\'( 

FRANCES BROADDUS CRUTCHFIELD AND 
HENRY RUFFIN BROADDUS 

v. Record No. 1095-01-2 
MEMORANDUM OPINION• BY 

JUDGE SAM W. COLEMAN III 
APRIL 2, 2002 

STATE WATER CONTROL BOARD, 
DEPARTMENr OF ENVIRONMENTAL QUALITY AND 
COUNTY OF HANOVER, VIRGINIA 

FROM THE CIRCUIT COURT OF THE CITY OF RICHMOND 
Melvin R. Hughes, Jr., Judge 

Benjamin A. Thorp IV (William B. Ellis; 
Ellis & Thorp, P.L.L.C., on briefs), for 
appellants. 

John R. Butcher, Senior Assistant Attorney 
13eneral; Barbara M. Rose, Deputy County 
Attorney (Randolph A. Beales, Attorney 
General; Sterling E. Rives III, County 
Attorney; Yvonne Wellford, Senior Assistant 
County Attorney, on brief), for appellees. 

Frances Broaddus Crutchfield and Henry Ruffin Broaddus, 

appellants, appeal a decision of the trial court finding that 

Crutchfield and Broaddus lack standing to appeal a decision of the 

State Water Control Board (SWCB) to issue a permit to Hanover 

County {the County) for the discharge of treated sewage into the 

Pamunkey River. Appellants also contend the trial court abused 

* Pursuant to Code § 17.1-413, this opinion is not 
designated for publication. 



its discretion in refusing to allow them to file an amended 

petition for appeal setting forth more detailed allegations of the 

damage to the appellants • property. The SWCB and the County 

contend the trial court erred in allowing appellants to file an 

amended petition for appeal adding the County as a party when the 

County had not been named as a party in the initial appeal. We 

find that appellants have standing to contest the i8suance of the 

permit and that the trial court abused its discretion in refusing 

to allow appellants to file an amended petition for appeal setting 

~ forth more detailed allegations of their claimed damages~ We 

further find that the County did not object in the trial court to 

being named a party to the appeal and the County cannot raise the 

issue for the first time here. Therefore, we reverse the 

decisions of the trial court and remand the case for hearings and 

a decision on the merits. 

BACK~QUNT) 

Appellants own Newcastle Farm (the farm) , an 878 acre 

property located in Hanover County. The farm, which has been in 

the Broaddus family for six generations, has several miles of 

river frontage along the Pamunkey River. The farm contains the 

remains of a colonial era town which is listed as a Virginia 

Histo=ic Landmark and a portion of Marlbourne, a former 

plantation, which is listed on the National Historic Landmark 

Registry. 

/3~J-
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On April 28, 1999, the SWCB granted the County a Virginia 

Pollution Discharge Elimination·system permit (the permit). The 

permit allows the County to discharge up to ten million gallons 

per day of \\rastewater into the Pamunkey River from an outfall 

located on appellants' farm. The project also includes a buried 

thirty-six inch pipe that will transport the waste to the outfall 

across appellants' farm. 

In Jant1ary 1999, the SWCB held a public hearing on the 

County's pending application. Appellants presented evidence at 

the hearing, and, on February 4, 1999, they submitted.written 

comments to the SWCB. The comments explained appellants • 

opposition ~o the project based on their concerns that the 

proposed discharge would adversely affect the river's already 

impaired water quality and would cause damage to fish and other 

wildlife. 

The parties agree that the Pamunkey River below the proposed 

discharge site has experienced problems with dissolved oxygen 

levels falling below the standard established for the river. 

Furthermore:, they agree that the proposed discharge will contain 

oxygen demanding pollutants which can contribute to low dissolved 

oxygen levels. 

On Jw1e 28, 1999, appellants filed a petition for appeal in 

the Richmond Circuit Court alleging that the permit was issued in 

violation c>f state water control law. Appellants requested that 

the trial court find the permit invalid and void. The petition 
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identified appellants as the owners of the property which is the 

site of the proposed outfall and discharge. The petition 

specifically alleged that the proposed discharge would harm the 

water quality of the already impaired Pamunkey River, would harm 

fish and other animal life, and would impair the use of the river 

for recreation. Appellants attached as an exhibit to the petition 

-a February 4, 1999 letter containing their written comments to 

SWCB concerning the project. In the letter, appellants also 

alleged the proposed plan would adversely affect significant, 

documented historic resources on the farm. 

On July 23, 1999, the SWCB filed a demurrer to the appeal, . 
alleging that the petition failed to name a necessary party,· the 

~- County. The SWCB also alleged that appellants lacked standing to 

appeal the issuance of the permit because they failed to allege 

injury or damage to their personal interests. At a hearing held 

on April 26, 2000 on the demurrer, appellants argued that the 

initial petition contained sufficient allegations to confer 

~ standing in the case, but in the event the trial court decided 

otherwise, they requested leave to amend the original petition to 

include a more detailed accounting of the injuries and damage that 

would be sustained by them as a result of the proposed discharge. 

They also requested leave to amend the petition to add the County 

~ as a party. 

In a letter opinion dated May 24, 2000, the trial court 

rejected the positions of the SWCB, found that appellants had 
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standing il:l the case, and granted leave to appellants to amend the 

petition t1:> add the County as a party. The trial court found that 

the Februa:ry 4, 1999 letter contained sufficient allegations of 

injury and damage directly to appellants by alleging that the 

proposed project would injure the historic resources located on 

appellants' farm. The trial court also found that the initial 

petition and the February 4, 1999 letter failed to i~clude 

sufficient allegations of injury or damage to appellants• 

aesthetic or recreational interests. The trial court entered an 

order on June 14, 2000 granting leave to appellants tQ amend their 

petition to name the County as a party. 

On June 30, 2000, appellants filed a First Amended Petltion 

for Appeal (amended petition), naming the County as a party and 

adding several paragraphs that were not included in the original 

petition further expounding on the injuries and damage they 

contend wc·uld result from the issuance of the permit. In the 

amended petition, appellants described themselves as 11 riparian" 

co-owners of the farm. Appellants also added paragraphs stating 

that they personally use the river for recreational activities, 

such as swimming, boating, fishing, and canoeing and that they 

would cease to use the river at and near the proposed discharge 

location !;ite for these recreational activities if the sewage 

outfall WcLS located as proposed. In addition, appellants alleged 

in the amended petition that the project would damage the 

aesthetic interests of the farm. 
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The SWCB and the County each filed a motion to strike all of 

the new allegations in the amended petition. The SWCB requested 

that the trial court strike the amended petition and direct 

appellants to file an amended petition in conformance with the 

court's June 14, 2000 order. In its motion to strike, the County 

conceded that the June 14, 2000 trial court order granted leave to 

-
appellants to amend the petition to name the County-as a party. 

Furthermore, in its motion to strike, the County asserted that 

appellants amended the petition to add allegations that were not 

~ authorized by the court's order and letter opinion. ~e County 

requested only that appellants be directed to file an amended 

petition in conformance with the trial court's June 14, 2000 order 

and May 24, 2000 letter opinion, raising no objection to the trial 

court's ruling granting leave to appellants to name the County as 

a party. The SWCB also sought leave to take the depositions of 

appellants regarding the standing issue. 

At a hearing held on September 13, 2000, the trial court 

granted the motions to strike the new allegations in the amended 

petition. Appellants renewed their motion to file an amended 

petition containing the additional allegations of injury. The 

trial court asked, "[H)aving found that the [original] petition 

was sufficient on its face, and ... having overruled the 

[SWCB's] demurrer, why do you need these additional allegations?" 

Appellants asserted that the SWCB was continuing to contest the 

issue of standing because it requested to take their depositions. 
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Therefore, appellants averred that the additional allegations in 

the amended petition would clarify the standing issue. Indeed, 

counsel for the SWCB later stated that the purpose of taking the 

depositions was to gather information from appellants concerning 

the standing issue. The trial court granted the SWCB's motion for 

leave to take depositions of appellants and denied appellants• 

motion to amend the petition. 

At a hearing held on November 9, 2000, the SWCB argued that 

appellants had not proved they had standing to contest the 

issuance c,f the permit. The SWCB argued that appell~ts • .original 

petition ];1led standing based only on their claim that the project 

would injt:tre historic resources. The SWCB then asserted that 

appellantsi' testimony in the depositions showed that a consultant 

had indicated that the project would not affect the historical 

resources located on the property. Furthermore, the SWCB asserted 

that appellants indicated in their depositions that they would 

cease their recreational uses of the river even if the project 

discharged water that met drinking water standards and that 

appellants objected to the project whether or not it met water 

quality st:andards. 

On March 15, 2001, the trial court issued another letter 

opinion f:L.nding that 11 standing, although sufficiently alleged, has 

not been proved... The trial court dismissed the case on that 

ground. The trial court found that appellants• sole averment in 

the original petition had been damage to historic sites. However, 

- 7 -



appellants• depositions had revealed that a cultural resource 

study concluded the project "will not have an effect on the 

location, setting or use that contributes to Marlbourne•s 

significance." In addition, the trial court found that whatever 

injuries appellants claimed, such claims amounted only to 

11 'abstract distress•n and were insufficient to confer standing. 

Appellants appeal the trial court's decision that they lack 

standing. 

I. STANDING 

11 In analyzing a decision on Article III standing, we review 

the [trial] court's factual findings for clear error. We 

consider the legal question of whether [appellants] possess[] 

standing to sue as a .d& ~matter." Piney Run Pres. Ass•n v. 

County Comm•rs, 268 F.3d 255, 262 (4th Cir. 2001). The elements 

of standing are "not mere pleading requirements," but must be 

supported by sufficient evidence. Lujan v. pefenders of 

Wildlife, 504 U.S. 555, 561 (1992). 

Code § 62.1-44.29 provides that any person who has 

participated, in person or by submittal of written comments, in 

the public comment process related to a final decision of the SWCB 

to issue a Virginia Pollution Discharge Elimination System permit 

is entitled to judicial review thereof if such person meets the 

standard for obtaining judicial review of a case or controversy 

under Article III of the United States Constitution. 

- 8 -



A person shall be deemed to meet such 
standard if (i) such person has suffered an 
actual or imminent :injury which is an 
invasion of a legally protected interest and 
which is concrete and particularized; (ii) 
such injury is fairly traceable to the 
decision of the [SWCB] and not the result of 
the independent action of some third party 
not before the court; and (iii) such injury 
will likely be redressed by a favorable 
decision by the court. 

Code § 62.1-44.29. 

11 [W]hen the suit is one challenging the 
legality of government action ... , the 
nature and extent of facts that must be 
averred . . . in order to establish standing 
depends considerably upon whether the . 
plaintiff is himself an object of the action 
... at issue. If he is, there is 
ordinarily little question that the action 
. . . has caused him injury, and that a 
judgment preventing . . . the action will 
redress it." 

Mattaponi Indian Tribe v. Commonwealth, 261 Va. 366, 376-77, 541 

S.E.2d 920, 925 (2001) (quoting Lujan, 504 U.S. at 561-62). 

We find that the original petition for appeal sufficiently 

alleged the elements of standing and that appellants• deposition 

testimony further proved they had standing in the case. The 

original petition stated that appellants are co-owners of the 

property located on the Pamunkey River. The treated sewage 

outfall will be located on appellants' property, and the sewage 

will be discharged from this outfall into the waters of the 

Pamunkey River. 

"'Riparian land' is land which is contiguous to and touches 

a watercourse." Code§ 62.1-104(5). "'Riparian owner' is an 
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owner of riparian land. 11 Code§ 62.1-104(6). The rights of a 

riparian owner include 11
' [t]he right to make a reasonable use of 

the water as it flows past or leaves the land. • n Thurstgn v. 

City of Portsmquth, 205 Va. 909, 912, 140 S.E.2d 678, 680 (1965) 

(citation omitted). Riparian rights also include " 1 [t]he right 

to be and remain a riparian proprietor and to enjoy the natural 

advantages thereby conferred upon the land by its adjacency to 

the water.'" ld.a.. at 911-12, 140 S.E.2d at 680 (citation 

omitted) . 

The original petition and the February 4, 1999 letter 

alleged harm to resources to which riparian owners have a 

recognized legal right. The February 4, 1999 letter states that 

several speakers commented at the public hearing concerning 

their recreational uses of the river immediately downstream from 

the proposed discharge site. The letter further states, "Those 

using this area are not limited to the property owners." 

Clearly, this statement indicates that appellants use the river 

for recreational activities. Indeed, in their depositions, 

which were considered by the trial court in deciding this issue, 

appellants confirmed that they use the river for swimming, 

boating, and fishing and that the location of the outfall would 

adversely affect their recreational use of. the river and the 

~ aesthetic value of the river. These allegations show more than 

"abstract distress n or " 1 general averments 1 
" of injury to 

others. ~Friends of the Earth v. Laidlaw Envtl Servs .. Inc., 
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528 U.S. :L67, 183 (2000) (citation omitted) (Court found 

standing \there plaintiffs • "reasonable concerns about the 

effects of. . • • discharges directly affected [their] 

recreatio11al [and], aesthetic interests•• and were more than 

11 'general averments 1 11 and 11 'conclusory allegations 1 
") • 

Furthermore, 11 [a] plaintiff can show an 'injury in fact 1 

when he or she suffers •an invasion of a legally protected 

interest which is concrete and particularized, as well as actual 

or imminellt. •" Piney Run, 268 F. 3d at 263 (citation omitted} . 

·n[A] plailltiff need only show that he used the affected area, 

and that he is an individual •for whom the aesthetic and 

recreational values of the area [are] lessened' by the 

defendant 1 s activity." l,g... (citation omitted) . Moreover, the 

Fifth Cir,:uit has held that citizens 1 concerns about water 

quality sufficed as an injury in fact where two of the affiants 

lived near the affected water and used the water for 

recreatio1:1al activities. The Court stated that it was 

suffic:ien·: to confer standing where "the affiants expressed fear 

that the discharge . will impair their enjoyment of these 

activities because these activities are dependent upon good 

water quality. Clearly, [the] affiants have a direct stake in 

the outcome of this lawsuit." Sierra Club v. Cedar Point Oil 

~' 73 F.3d 546, 556 (5th Cir. 1996). ~ also Sierra Club v. 

Morton, 405 U.S. 727, 735 (1972) (plaintiffs adequately allege 

injury in fact when they aver they use affected area and are-
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theY have alleged 

The injuries criteria. into the to discharge sewage 
decision of the countY 

to the located on appellants'. property 
f an outfall 

PamunkeY River rom 
the discharge permit to 

and the decision of the SWCB to issue 
. . . not the result of a third party 

the county. The 1nJurJ..es are 

not before the court. ~ MAttapQni Indian Tribe, 261 Va. at 

377
, 541 s.E.2d at 925-26. Indeed, the parties agree that the 

river below the discharge site has experienced problems with 

dissolved oxygen levels and that the sewage discharge will 

contain oxygen demanding pollutants which can contribute to low 

dissolved oxygen levels. 

Furthermore, the injuries alleged would be redressed by a 

favorable decision of the court if the trial court declared that 

the permit was issued illegally and was therefore void. 

Accordingly, appellants have standing to challenge the issuance 

~ of the permit. 
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request. we f" d l.n that the trl.·al court 
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appellants leave to amend the 

petition to add allegations of injury. 

Rule l: 8 provides that " [1] eave to d ( amen any pleading] 

shall be liberally granted in furtherance of the ends of 

justice." "[T]he decision ·tO permit a party to amend a pleading 

is discretionary with the trial court. It is reviewable by this 

Court only for an abuse of that discretion. " Thompson v, 

Thompson, 6 Va. App. 277, 281, 367 S.E.2d 747, 750 (1988}. 

The original petition and the amended petition both arose 

in the context of appellants' challenge to the decision of the 

SWCB to issue the permit to the County. Both the original and 

amended petitions requested the same relief--that the trial 

court declare that the permit was issued in violation of state 
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law and was therefore invalid. The amended petition did no~ 

state a completely new case and was sufficiently related to the 

original petition. ~ Rgsenbero v. Roaenherg, 210 Va. 44, 47, 

168 S.E.2d 251, 253 (1969) {finding trial court erred in 

refusing to grant leave to husband to file amended bill o: 

complaint in divorce action) . The amended petition merely 

contained detailed allegations concerning the injuries 
'IJ'i\ 

appellants purportedly would suffer as a result of the project. 

Furthermore, appellants• deposition testimony supported these 

allegations of injury. Accordingly, the trial court abused its 

discretion in refusing to allow appellants to file the amended 

petition for appeal. 

I I I . THE COUNTY AS A PARTY 

The SWCE and the County argue that the County is a 

ne=essa~ party to the action, bu~ that, pursuant to the time 

:i~i~ations of Rule 2A:4, the t~ial court was without authority 

to grant appellants leave to amend the petition for appeal to 

~ ad= the County as a party. 

"'Where an individual is in the actual 
enjoyment of the subjec: matter, or has an 
in~erest in it, e~~ner in possession o= 
e~ectancy, which is likely either to be 
defeated or diminished by the plaintiff's 
claim, in such case he has an immediate 
in=erest in resisting the demand, and all 
pe=sons who have su=h immediate interescs 
a::-e necessa:-y par=.ies :o the suit..'" 

- 1.; -



Asch v. Friends of the Qmty. of Mount Yemen Yacht Club, 251 Va. 

89, 90-91, 465 S.E.2d 817, 818 (1996) (citations omitted). 

The County, as the permittee, has an immediate interest in 

the outcome of the suit and ~s a necessary party to the action. 

~Browning-Ferris Indus. v. Residents Involved in Savino the 

Environment. Inc., 254 Va. 278, 282-83, 492 S.E.2d 431, 434 

(1997}. Furthermore, appellants' failure to name ~he County in 

the original petition is not fatal pursuant to Rule 2A:4. Rule 

2A:4(a) requires an appellant to file a petition for appeal 

within thirty days of filing the notice of appeal. ~his.Court 

has held that the time limitation in Rule 2A:4 is mandatory and 

the trial court is not authorized to extend the time limits. 

Mayo v. pe;g't gf Commerce, 4 Va. App. 520, 524, 358 S.E.2d 759, 

762 (1987). However, here, appellants timely filed a petition 

for appeal, and, pursuant to Rule 1:8, the trial court had 

discretion to grant leave to appellants to amend the petition to 

name the County as a party. Thus, the failure to name the 

County in the original petition was not a jurisdictional defect 

in the pleading. 

Furthermore, the record contains no objection or pleading 

filed by the County raising an objection to being added as a 

party to the suit. The County filed an answer to appellants' 

amended petition. Moreover, in its motion to strike the amended 

petition for appeal, the County requested only that appellants 

be directed to file an amended petition for appeal that 



conformed with the trial court's June 14, 2000 order granting 
> 

leave to app~l~arits to amend the petition to name the County as 

a party. Accordingly, the County has waived any objection to 

being named as a party. 

For the foregoing reasons, we reverse the trial court's 

ruling that appellants lack standing to appeal the issuance by 
-

the SWCB of the permit. We also reverse the trial court's 

decision refusing appellants leave to file the amended petition 

for appeal to add further allegations of injury, and we remand 

the case to the trial court for trial upon the merits of 

appellants• claims. 

Reversed and remanged. 
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