VPDES PERMIT PROGRAM FACT SHEET

This document gives pertinent information concerning the VPDES Permit listed below. This permit is being processed as
a MAJOR, MUNICIPAL permit. The effluent limitations contained in this permit will maintain the water quality
standards of 9 VAC 25-260-00 et seq.

1.

PERMIT NO.: VA0061751

FACILITY NAME AND LOCAL MATLING
ADDRESS

Town of Christiansburg WWTP
100 East Main Street
Christiansburg, Virginia 24073

FACILITY CONTACT:

NAME: Ryan L. Hendrix

TITLE: Wastewater Operations Superintendent
PHONE: (540) 382-8221 - Office

PHONE: (540) 357-0430 - Mobile

E-MAIL: rhendrix@christiansburg.org

OWNER CONTACT: (TO RECEIVE PERMIT)
NAME: Barry Helms
TITLE: Christiansburg Town Manager
COMPANY NAME: (IF DIFFERENT)
ADDRESS: 100 East Main Street

Christiansburg, Virginia 24073
PHONE: (540) 382-6128

E-MAIL: bhelms@christiansburg.org

EXISTING PERMIT
EXPIRATION DATE: September 25, 2015

FACILITY PHYSICAL LOCATION (TF
DIFFERENT)

2557 Crab Creek Road
Christiansburg, Virginia 24073

ALTERNATE CONTACT:

NAME: R. Lawrence Hoffman

TITLE: Vice President, CHA Consulting, Inc.
PHONE: (540) 552-5548 - Office

PHONE: (540) 230-2335 — Mobile
E-MAIL: LHoffman@chacompanies.com

PERMIT DRAFTED BY: DEQ, Water Permits, Blue Ridge Regional Office - Lynchburg

Permit Writer: Kirk A. Batsel
Reviewed By: Leah R. Revelle

Date(s): 8/17/15, 8/18/15, 8/25/15, 9/24/15
Date(s): 8/21/15

PERMIT CHARACTERIZATION: (Check as many as appropriate)

( ) Issuance (X) Municipal (X) POTW
(X) Reissuance SIC Code(s) 4952 ( )PVOTW
( ) Revoke & Reissue - ( ) Private

( ) Owner Modification ( ) Industrial ( ) Federal
( ) Board Modification SIC Code(s) () State

( ) Change of Ownership/Name
Effective Date:

( ) Site-Specific WQ Criteria
( ) Variance to WQ Standards
( ) Water Effects Ratio

( ) Publicly-Owned Industrial

( ) Interim Limits in Other Document (attach to fact sheet)
( ) Concept Engineering Report Being Approved with Permit
( ) Possible Interstate Effect



10.

11.

12.

13.

APPLICATION COMPLETE DATE: May 11, 2015 (receipt of VDH comments)

RECEIVING WATERS CLASSIFICATION: River basin information.
Outfall No(s): 001

Receiving Stream: New River 7-Day/10-Year Low Flow: 577 MGD
River Mile: 77.64 7-Day/10-Year High Flow: 786 MGD*
Basin: New River 1-Day/10-Year Low Flow: 467 MGD
Subbasin: NA ‘ 1-Day/10-Year High Flow: 546 MGD*
Section: 2a 30-Day/5-Year Low Flow: 741 MGD
Class: ‘ v 30-Day/10-Year Low Flow: 663 MGD
Special Standard(s): PWS, v Harmonic Mean Flow: 1527 MGD

(*High Flow Months = January through May)
FACILITY DESCRIPTION: Describe the type facility from which the discharges originate.

Existing municipal discharge resulting from the discharge of treated domestic sewage.

LICENSED WASTEWATER OPERATOR REQUIREMENTS: ()No  (X) Yes Class: I

RELIABILITY CLASS: [

SITE INSPECTION DATE: 7/31/14 REPORT DATE: August27,2014

Performed By: Gerald A. Duff, Water Compliance Inspector, Sr.

SEE ATTACHMENT 1 _

An additional inspection conducted by Bob Tate, Water Permit Writer (retired) and Kirk A. Batsel, Water Permit
Writer on May 6, 2014. No written report generated for this site visit.

DISCHARGE(S) LOCATION DESCRIPTION: Provide USGS Topo which indicates the discharge location, significant

(large) discharger(s) to the receiving stream, water intakes, and other items of interest.
Name of Topo: Radford North Quadrant No.: 082A

SEE ATTACHMENT 2

ATTACH A SCHEMATIC OF THE WASTEWATER TREATMENT SYSTEM(S) [IND. & MUN.]. FOR
INDUSTRIAL FACILITIES, ALSO PROVIDE A GENERAL DESCRIPTION OF THE PRODUCTION

CYCLE(S) AND ACTIVITIES. FOR MUNICIPAL FACILITIES, PROVIDE A GENERAL
DESCRIPTION OF THE TREATMENT PROVIDED.

Narrative: Wastewater Treatment unit processes include flow equalization (five equalization basins),
pretreatment (mechanical screening and two aerated grit chambers) then primary treatment consisting of four
rectangular primary clarifiers with wastewater flow split evenly, the wastewater is then recombined and is
introduced equally to two secondary treatment aeration basins (activated sludge basins), followed by two
secondary clarifiers. The treated supernatant (treated wastewater) then flows to one of two UV disinfection
channels, while the settled sludge is either wasted to sludge handling or is recycled to the aeration basins. Treated
wastewater flows from the UV treatment channels to one of two former chlorine contact tanks retrofitted with air
diffusers that serve as post aeration tanks. The treated effluent then flows to the New River via a 24-inch force
main equipped with a submerged multiport diffuser within the New River. Sludge management includes a sludge
mixing tank, a gravity belt thickener (w/ polymer addition) available if needed, an enclosed primary digester
(heated using gas produced) to stabilize sludge, followed by an enclosed secondary digester (maintains anaerobic
conditions), a gravity belt thickener, followed by sludge (biosolids) holding tanks. Final treated biosolids are land
applied as thickened sludge or may be applied as liquid biosolids.

- SEE ATTACHMENT 3



14.

15.

16.

17.

18.

19.

DISCHARGE DESCRIPTION: Describe each discharge originating from this facility.

SEE ATTACHMENT 4
COMBINED TOTAL FLOW:
TOTAL: 8.0 MGD (for public notice)
PROCESS FLOW: 'MGD (IND.)
NONPROCESS FLOW: MGD (IND.)
DESIGN FLOW: 6.0 MGD current, with expansion to 8.0 MGD (MUN.)

STATUTORY OR REGULATORY BASIS FOR EFFLUENT LIMITATIONS AND SPECIAL
CONDITIONS: (Check all which are appropriate)

State Water Control Law

Clean Water Act

VPDES Permit Regulation (9 VAC 25-31-10 et seq.)

EPA NPDES Regulation (Federal Register)

EPA Effluent Guidelines [40 CFR 400 — 471 (industrial)]

EPA Effluent Guidelines [40 CFR 133 (municipal 2° treatment))
Water Quality Standards (9 VAC 25-260-00 et seq.)

Waste load Allocation from a TMDL or River Basin Plan -

[ epe] eebepe

LIMITATIONS/MONITORING: Include all effluent limitations and monitoring requirements being placed in the permit for

each outfall, including any WET limits. If applicable, include any limitations and monitoring requirements being included for sludge and
ground water.

There are no applicable limitations and monitoring requirements for ground water.
SEE ATTACHMENT 5

SPECIAL CONDITIONS: Provide all actual permit special conditions, including compliance schedules, toxic monitoring,
sludge, ground water, storm water and pretreatment.

SEE ATTACHMENT 6

EFFLUENT/SLUDGE/GROUND WATER LIMITATIONS/MONITORING RATIONALK: For outfalls,
attach any analyses completed (MIX.EXE and WLA.EXE) and STATS printouts for individual toxic parameters. As a minimum, it
will include: waste load allocation (acute, chronic and human health); statistics summary (number of data values, quantification level,
expected value, variance, covariance, 97th percentile, and statistical method); input data listing; and, effluent limitations determination.
Include all calculations used for each outfall's set of effluent limits and incorporate the results of any water quality model(s). Include all
calculations/documentation of any antidegradation or anti-backsliding issues in the development of any limitations; complete the review
statements below. Provide a rationale for limited internal waste streams and indicator pollutants. Attach any additional information used
to develop the limitations, including any applicable water quality standards calculations (acute, chronic and human health).

OTHER CONSIDERATIONS IN LIMITATIONS DEVELOPMENT:

WAIVERS/VARIANCES/ALTERNATE LIMITATIONS: Provide justification or refutation rationale for
requested waivers to the permit application (e.g., testing requirements) or variances/alternatives to required permit conditions/
limitations. This includes, but is not limited to: variances from technology guidelines or water quality standards; WER/translator
study consideration; variances from standard permit limits/conditions.

N/A

SUITABLE DATA: What, if any, effluent data were considered in the establishment of effluent limitations and provide all
appropriate information/calculations.



20.

21.

All suitable effluent data were reviewed.
ANTIDEGRADATION REVIEW: Provide all appropriate information/calculations for the antidegradation review.
Tier I: Tier I1: X Tier II:

The State Water Control Board’s Water Quality Standards regulations include an antidegradation policy (9
VAC 25-260-30). All state surface waters are provided one of three levels of antidegradation protection.
For Tier I, existing use protection, existing uses of the water body and the water quality to protect these uses
must be maintained. Tier II water bodies have water quality that is better than the water quality standards.
Significant lowering of the water quality of Tier II waters is not allowed without an evaluation of the
economic and social impacts. Tier III water bodies are exceptional waters and are so designated by
regulatory amendment. The antidegradation policy prohibits new or expanded discharges into exceptional
waters. The limitations in this permit were developed in accordance with section 303(d)(4) of the Clean
Water Act. Therefore, antidegradation restrictions do not apply.

The antidegradation review begins with the Tier determination. The facility discharges directly to the New
River. This receiving stream is listed as Category 5A on the 303(d) list for non-attainment based on PCB
contamination in fish tissue. Non-attainment based on fish consumption advisories, bans, and prohibitions
(e.g., PCB fish consumption advisory based on PCBs in fish tissue) is also no longer used as a sole basis for
classifying a receiving stream as Tier I. Therefore, the New River, at the point of this facility’s discharge, is
designated as Tier IT and no significant degradation of the existing water quality will be allowed.

As documented in the 2010 reissuance Fact Sheet, antidegradation baselines were established for this
expanded discharge. The baselines were calculated as not more than 25% of the unused assimilative
capacity for the protection of aquatic life (acute and chronic) and not more than 10% for the protection of
human health. The unused assimilative capacity is defined as the difference between existing water quality
and the criterion for a specific pollutant. These antidegradation baselines are contained in the MSTRANTI
spread sheet dated 6/9/2010 a copy of which is included in Attachment 7. These baselines were used in
evaluation of effluent data.

See antidegradation calculations/determinations.

ANTIBACKSLIDING REVIEW: Indicate if antibacksliding applies to this permit and, if so, provide all appropriate
information. :

There are no backsliding issues to address in this permit (i.e., limits as stringent or more stringent when
compared to the previous permit).

SEE ATTACHMENT 7

SPECIAL CONDITIONS RATIONALE: Provide a rationale for each of the permit's special conditions, including

compliance schedules, toxic monitoring, sludge, ground water, storm water and pretreatment.
SEE ATTACHMENT 8

SLUDGE DISPOSAL PLAN: Provide a brief description of the sludge disposal plan (e.g., type sludge, treatment provided and
disposal method). Indicate if any of the plan elements are included within the permit.

Treated residual solids (biosolids) are is thickened by gravity belt thickener, stabilized by anaerobic digestion, and
stored at the facility. The treated biosolids are then land applied to local farm land for the nutrient value by the
Town of Christiansburg in accordance with the biosolids regulations and conditions of this permit. As a backup,
the facility also the ability to landfill sludge in the New River Resource Authority (NRRA) Landfill.



22.

23.

24.

25.

26.

27.

28.

MATERIAL STORED: List the type and quantity of wastes, fluids, or pollutants being stored at this facility. Briefly describe the
storage facilities and list, if any, measures taken to prevent the stored material from reaching State waters.

Chemicals stored at the STP include diesel fuel (capacity 5,000 gallons),

unleaded gasoline (capacity 300 gallons), polymers, HTH, caustic, lime, and small quantities of
cleaning chemicals and paint. Waste oil is not stored at the facility but is collected in 5 gallon drums
and taken to be recycled off site.

RECEIVING WATERS INFORMATION: Refer to the State Water Control Board's Water Quality Standards [e.g., River
Basin Section Tables (9 VAC 25-260 - Part IX) [along with Parts VII and VIII]. Use 9 VAC 25-260-140 C (introduction and numbered
paragraph) to address tidal waters where fresh water standards would be applied or transitional waters where the most stringent of fresh or
salt water standards would be applied. Attach any memoranda or other information which helped to develop permit conditions (i.c. flow
determination memo, tier determinations, PReP complaints, special water quality studies, STORET data and other biological and/or
chemical data, etc.

SEE ATTACHMENT 9

303(d) LISTED SEGMENTS: Indicate if the facility discharges directly to a segment that is listed on the current 303(d) list, if
the allocations are specified by an approved TMDL and, if so, provide all appropriate information/calculations. If the facility discharges
directly to a stream segment that is on the current 303(d) list, the fact sheet must include a description of how the TMDL requirements are
being met.

This facility discharges directly to the New River. This stream segment receiving the effluent is listed as
Category 5A on the current approved 303(d) list for non-attainment of PCBs. While development is underway, a
TMDL has not completed preparation or been approved for this stream segment. If appropriate, the TMDL
prepared for this segment will have a waste load allocation for this discharge for the above listed parameter. No
limitation has been included in the permit at this time. The permit contains a reopener clause which may allow
limits to be added or modified, in compliance with section 303(d)(4) of the Act, once a TMDL is approved, if
necessary.

SEE ATTACHMENT 10

CHANGES TO PERMIT: Usc TABLE A to record any changes from the previous permit and the rationale for those changes.
Use TABLE B to record any changes made to the permit during the permit processing period and the rationale for those changes [i.e.,
use for comments from the applicant, VDH, EPA, other agencies and/or the public where comments resulted in changes to the permit
limitations or any other changes associated with the special conditions or reporting requirements].

SEE ATTACHMENT 11

NPDES INDUSTRIAL PERMIT RATING WORKSHEET:

N/A - This is a municipal facility.

EPA/VIRGINIA DRAFT PERMIT SUBMISSION CHECKLIST:

SEE ATTACHMENT 12

DEQ PLANNING COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from DEQ

planning.

The discharge is in conformance with the existing planning documents for the area.



29. PUBLIC PARTICIPATION: Document comments/responses received during the public participation process. If
comments/responses provided, especially if they result in changes to the permit, place in the attachment.

" VDH COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from the Virginia Dept.
of Health and noted how resolved.

Based on their review of the application, the VDH noted that the raw water intake for the NRV Regional
Water Authority, PWSID No. 1121057, is located approximately 2 miles downstream. The VDH had no
objections in the response letter dated May 11, 2015.

EPA COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from the U.S.

Environmental Protection Agency and noted how resolved.
By email dated September 15, 2015, EPA has no objections to the adequacy of the draft permit.

ADJACENT STATE COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received

from an adjacent state and noted how resolved.
No comments or objections were received as to the adequacy of the draft permit.

OTHER AGENCY COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from
any other agencies (¢.g., VIMS, VMRC, DGIF, etc.) and noted how resolved.

The draft permit was sent to DCR and DGIF for T&E review July 27, 2015 and no initial review objections
were received from DCR. The DCR report and DGIF geographical report indicates the presence of T&E
species in the receiving stream of this existing discharge.

By email dated 8/17/15 the DGIF indicated support of UV disinfection and noted that compliance with the
permit limitations and monitoring requirements should result in no impact to T&E species.

DCR provided comments on the draft permit via email 8/24/15. They noted the presence of the Hellbender
and Green Floater in the receiving stream. DCR recommended the use of UV verses Chlorination which the
plant already utilizes. They also suggested that due to the presence of freshwater mussels, that “the EPA
ammonia limits” be adopted. At this time, the DEQ has not adopted a new ammonia standard, however, the
discharge was assessed for the need for an ammonia limitation based on the current water quality standard.
This assessment indicated that no limitation is needed for ammonia at this time.

OTHER COMMENTS RECEIVED FROM RIPARIAN OWNERS/CITIZENS ON DRAFT PERMIT:

Document any comments received from other sources and note how resolved.

The application and draft permit have received public notice in accordance with the VPDES Permit
Regulation, and no comments were received.

PUBLIC NOTICE INFORMATION: Comment Period: Start Date: August 23,2015
End Date: September 22,2015

Persons may comment in writing or by e-mail to the DEQ on the proposed reissuance of the permit within 30
days from the date of the first notice. Address all comments to the contact person listed below. Written or e-
mail comments shall include the name, address, and telephone number of the writer, and shall contain a
complete, concise statement of the factual basis for comments. Only those comments received within this
period will be considered. The Director of the DEQ may decide to hold a public hearing if public response is
significant. Requests for public hearings shall state the reason why a hearing is requested, the nature of the
issues proposed to be raised in the public hearing and a brief explanation of how the requestor’s interests
would be directly and adversely affected by the proposed permit action.

All pertinent information is on file and may be inspected, and arrangements made for copying by contacting
Kirk A. Batsel at: Department of Environmental Quality (DEQ), Blue Ridge Regional Office, 7705
Timberlake Road, Lynchburg, VA 24502. Telephone: 434-582-6204 E-mail: kirk.batsel@deq.virginia.gov



30.

31.

Following the comment period, the Board will make a determination regarding the proposed reissuance.
This determination will become effective, unless the Director grants a public hearing. Due notice of any
public hearing will be given.

ADDITIONAL FACT SHEET COMMENTS/PERTINENT INFORMATION:

The permittee is current with their annual permit maintenance fees.

SUMMARY OF SPECIFIC ATTACHMENTS LABELED AS:

Attachment _1  Site Inspection Report/Memorandum

Attachment _2  Discharge Location/Topographic Map

Attachment _3  Schematic/Plans & Specs/Site Map/Water Balance

Attachment _4  Discharge/Outfall Description

Attachment _5  Limitations/Monitoring

Attachment _6  Special Conditions

Attachment _7  Effluent/Sludge/Ground Water Limitations/Monitoring Rationale/Suitable Data/
Stream Modeling/Antidegradation/Antibacksliding

Attachment _8  Special Conditions Rationale

Attachment ___ Material Stored

Attachment _9  Receiving Waters Info./Tier Determination/STORET Data

Attachment 10 303(d) Listed Segments

Attachment 11 TABLE A and TABLE B - Change Sheets

Attachment __ NPDES Industrial Permit Rating Worksheet

Attachment 12 EPA/Virginia Draft Permit Submission Checklist



ATTACHMENT 1

SITE INSPECTION REPORT/MEMORANDUM



COMMONWEALTH of VIRGINIA David K. Paylor

Director
Ouug Domensch DEPARTMENT OF ENVIRONMENTAL QUALITY Robert 1. Weld
Secretary of Natural Resources Blue Ridge Regional Office . : Regional Director
: www.deg.virginia.gov
Lynchbarg Office Roanoke Office
7705 Timberlake Road AlU6 2 7 201 3019 Peters Creek Road
Lynchburg, Virginia 24502 Roanoke, Virginia 24019
(434) 582-5120 ) (540) 562-6700
Fax (434) 582-5125 Fax (540) 562-6725

Mr. Ryan L. Hendrix
Superintendent

Town of Christiansburg
Wastewater Treatment Facility
2557 Crab Creek Road
Christiansburg, VA 24073

Re: Recon Inspection Report ' :
Town of Christiansburg Wastewater Treatment Plan
VPDES Permit No. VA0061751

Dear m&

Encloéed is a copy of the Recon Inspection Report for the above referenced facility. |
conducted the inspection on July 31, 2014. :

Please note there are no requests for action related to the operation of the wastewater
treatment system. ‘

This letter is not intended as a case decision under the Virginia Administration Process Act,
VA Code §2.-4000 et seq (APA). If you have any questions regarding my inspection, please
contact me at the DEQ Blue Ridge Regional Office, Roanoke (540-562-6829).

Sincerely,

HaneD. 2 DLLN
Gerald A. Duff
Compliance Inspector Senior

Copies: S. C. Hale, File - DEQ/BRRO, Roanoke



VA DEQ Recon Inspection Report
Virginia Department of Environmental Quality

" Blue Ridge Regional Office, Roanoke

RECON INSPECTION REPORT
FACILITY NAME: _ INSPECTION DATE: 07/31/2014 —
Town of Christiansburg Wastewater Treatment Plant INSPECTOR Gerald A Duff__94 S B\
PERMIT No.: VA0061751 REPORT DATE: 08/11/2014 ¥
FACILITY: unicipal ajor TIME OF INSPECTION: - : :
. . : Arrival Departure

I Industriat I Minor

I" Federal F Smal Mior | 1o TAL TIME SPENT 8 hours wireport

I HP I LP
on UNANNOUNCED -
PHOTOGRAPHS: M Yes . ™ No INSPECTION? F Yes T No

REVIEWED BY / Date: _AQkJe_wiu]®

PRESENT DURING INSPECTION:

Ryan Hendrix and John Shelor (Christiansburg), Chad Williams (DEQ)

INSPECTION OVERVIEW AND CONDITION OF TREATMENT UNITS

On July 31, 2014, the writer visited the above referenced facility to perform an unscheduled inspection and to allow for our
new DEQ compliance inspector to tour and observe the operations of this particular wastewater treatment process.

Sewage Pumping

Flow Equalization
‘Mechanical Screening
Aerated Grit

Primary Sedimentation
Activated Sludge Aeration

Secondary Sedimentation

No problems were noted.
No problems were noted.
No problems were noted.
No problems were noted.

No problems were noted. -

No problems were noted. A portion of anoxic RAS is returned to the head of this unit and
mixed with primary effluent to improve nitrogen removal.

_No problems were noted.

UV Disinfection No problems were noted.
Post Aeration No problems were noted.
Anaerobic Digestion No problemS were noted. Excess gas production was being flared off.
Gravity Belt Thickening No probiems were noted. Unit was in standby mode.
EFFLUENT FIELD DATA:

] Dissolved ] - 1 TRC (Contact l
Flow MGD | Oxygen . mglL | Tank) : mg/L
pH I SU Temperature l . TRC (Final Effluent) I mg/L

Was a Sampling Inspection conducted?

I~ Yes (see Sampling Inspection Report) W No

The final effluent appeared clear after UV disinfection.




VA DEQ Recon Inspection Report

| Pemmit# | vAooe1751

]

CONDITION OF OUTFALL AND EFFLUENT CHARACTERISTICS:

1. Typeofoutfall: [~ Shore Based  Submerged Diffuser? ¥ Yes I No
2. Are the outfall and supporting structures in good condition? I™ Yes I No
3. Final Effluent (evidence of followir;g problems): ™ Shudge bar ™ Grease

™ Turbid effluent [~ Visble foam T~ Unusual color I Oil sheen
4. Is there a visible effluent plume in the receiving stream? I Yes I~ No
5. Receiving stream: ¥ No observed problems I™ Indication of problems (explain below)

Comments: The final effluent at Outfall 001 was not observed due to its remote location in the New River.

REQUESTED CORRECTIVE ACTIONS:

There are no requests for corrective actions regarding this inspection.

NOTES and COMMENTS:




VA DEQ Recon Inspection Report

Facility Inspection Photos

Aerated Grit

Primary Clarification Secondary Clarification

UV Disinfection

Post Aeration Effluent Pump Station




ATTACHMENT 2

DISCHARGE LOCATION/TOPOGRAPHIC MAP






ATTACHMENT 3

SCHEMATIC/PLANS & SPECS/SITE MAP/
WATER BALANCE
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ATTACHMENT 4

DISCHARGE/OUTFALL DESCRIPTION



TABLE I

NUMBER AND DESCRIPTION OF OUTFALLS

DISCHARGE

consisting of four rectangular primary
clarifiers with wastewater flow split
evenly, the wastewater is then recombined
and is introduced equally to two secondary
treatment aeration basins (activated sludge
basins), followed by two secondary
clarifiers. The treated supernatant (treated
wastewater) then flows to one of two UV
disinfection channels, while the settled
sludge is either wasted to sludge handling
or is recycled to the aeration basins.
Treated wastewater flows from the UV
treatment channels to one of two former
chlorine contact tanks retrofitted with air
diffusers that serve as post aeration tanks.
The treated effluent then flows to the New
River via a 24-inch force main equipped
with a submerged multiport diffuser within
the New River.

OUTFALL DISCHARGE SOURCE TREATMENT FLOW
NO. LOCATION 1) 2 &)
001 36°-41°54” Treated Municipal Waste | Wastewater Treatment unit processes 6.0 MGD

78°-07°-54” Water include flow equalization (five w/
equalization basins), pretreatment expansion
(mechanical screening and two aerated grit | to 8.0
chambers) then primary treatment MGD

(1) List operations contributing to flow
(2) Give brief description, unit by unit
(3) Give maximum 30-day average flow for industry and design flow for municipal




' PROCESS FLOW DESCRIPTION

The fo]loWiné prdcesé chéription for the Christiansburg Wastewater Treatment Facility is
graphically illustrated by Figure 2, Schematic of Wastewater Flow/Liquid Treatment and
Figure 3, Solids Process Flow Dlagram : :

.,The major operatlons of the treatment plant are as follows
1. Pret’reatm_ent

Pretreatment facilities consisting of one mechanical bar screen, a manual bypass
screen, and two aerated grit chambers operate at the head of the treatment plant As further
described in Item 10, five equalization basins provide - surge suppression and flow
equalization, mamtammg design flow for opumum treatment.

2. Prlmary Treatment

After passing through the aerated grit chambers, the flow is split between four
primary rectangular clarifiers. The purpose of the clarifiers is to remove floating and
settleable solids from the process flow. The flow enters each clarifier at one end and a weir
at the opposite end maintains even flow distribution and prevents short circuiting of the flow.
After passing over the weir the wastewater is collected in effluent troughs, and recombined in
a single pipe to the aeration basins. The -settled sludge will be managed in the sludge
handling operation discussed later.

3. Secondary Treatment

The wastewater from the primary clarifiers is introduced equally into each of the two
aeration basins. In the aeration basins the wastewater is mixed with biological floc (activated
sludge) being maintained in the aeration basins and the mixture undergoes diffused aeration.
The microorganisms present in the biological floc accomplish the treatment (biochemical) of
the wastewater. The aeration basin effluent flows to two secondary clarifiers where the
activated sludge biomass is separated from the mixture by gravity and settling. The clear
liquid supernatant is then discharged to the UV channel system.

The activated sludge from the secondary clarifier is either wasted to the sludge
handling operations or recycled to the aeration basins. Recycling the activated sludge
ensures that the microorganisms’ viability by reintroducing the microorganisms present in the
activated sludge to the nutrients found in the untreated wastewater. Three variations of this
process can be used; the conventional, the complete mix, and the step aeration process
modifications.

4. Disinfection

The effluent from the secondary clarifiers flows to the to the two UV channels in the
UV Building. Flow into the UV channel can be controlled by influent gate while the effluent
weir at the end of the UV tank controls the water level in the UV channel. UV radiation
inactivates bacteria and viruses remaining in the wastewater after the activated sludge
treatment and secondary clarification. ‘Exposure of these organisms to UV light, at




wavelengths between 250 and 265 nanometers (nm), results in a photochemical change in the
organism’s DNA which either kills the organism or makes it unable to reproduce. Flow
from the UV channel discharges to former chlorine contact tanks, which are retrofitted with
air diffusers to serve as a post aeration facility for the WTF.

5. Post Aeration

Disinfected effluent from the UV building flows to two post aeration units located in
the old chlorine contact basins. Each post-aeration unit consists of a fine bubble diffuser
system. The treated wastewater is aerated in order to ensure a dissolved oxygen level above
the effluent limitations of 6.0 mg/L.

6. Outfall Line

The treated, disinfected, and aerated effluent is discharged into an outfall line (Outfall
001). The outfall line transports the effluent to the outfall pump station, which pumps final
effluent to the New River.

7. Sludge Handling

Primary sludge, digested sludge and waste activated sludge are usually pumped to a
sludge blend tank where they are mixed and held prior to thickening. The mixed sludge is
then thickened using a gravity belt thickener. Flow that is not removed as thickened sludge is
recycled to the head of the plant.

Alternatively, if sludge thickening is not required, the sludge can be pumped directly
to the primary digester for treatment (stabilization). Polymer may be added to the sludge (if
needed), while being fed to the sludge belt thickener.

8. Sludge Digestion

The thickened sludge is pumped to the primary digester. The primary digester consists of an
enclosed tank, with a floating, airtight cover. In this unit the sludge is stabilized by anaerobic
mesophilic bacteria. In order to provide optimum conditions for this process, a heater/heat
exchanger is used to maintain a constant temperature. Sludge in the primary digester is
mixed by recirculation of the gas produced by bacteria. The airtight cover collects the gas,
which consists primarily of methane and carbon dioxide. The heating value of this gas is
significant, and it is used as a fuel for a turbine generator and/or for the heater/heat
exchanger. Any excess gas is flared as waste to the waste gas burner. In the future, the
digester gas may be used for combined power generation and digester heat generation using a
microturbine.

Once stabilized in the primary digester, the biosolids (sludge) are pumped to the
secondary digester. This unit is also enclosed in order to store the gas produced and to
maintain anaerobic conditions in the digester. The biosolids in the secondary digester are
typically not mixed. Recent upgrades to the Anaerobic Digesters provide mixing and the
ability to use both the primary and secondary digesters. The biosolids settles out in fairly
discrete layers. Supernatant is decanted off the top layer and recycled back to the head of the
plant. Bioesolids removed from the secondary digester are thickened via a gravity belt
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thickener and then may be stored in the biosolids holding tanks, or pumped directly to the
tanker trucks for land application as a liquid biosolids.

9. Flow Equalization

Flow equalization is provided to accommodate normal variations in influent
wastewater flow which typically occurs several times a day. The existing five equalization
basins of 0.28 MG (four) and 1.76 MG (one) are used to collect and store wastewater during
periods of high flow, returning the stored wastewater to the head of the plant when the
influent flow decreases. The equalization basins are designed to handle flows exceeding the
average treatment plant design flow and then subsequently release store wastewater during
low flow periods to maintain average design flow.

The equalization basins are also intended to hold excessive flows which occur during
heavy rain events. Typically, high flows are diverted to the equalization basins after passing
through the grit chambers. If the flows are high enough, the equalization basins may
overflow. The only possible measure to control excessive flows is to ensure that the
equalization basins are empty when rain is anticipated.

Four of the existing 0.28 MG equalization basins are equipped with floating aerators.
The water level in these basins is controlled by a separate bubbler type liquid level controller.
Operation of the other two 0.28 MG equalization basins is controlled by a motorized effluent
valve that is controlled by the influent magnetic flow meter. The fifth equalization basin
(1.76 MG) is equipped with a jet mixing system.

Using all five operational equalization basins, the plant has an equalization capacity
of 2.72 million gallons. Equalization basin overflows (if any) will be diverted to Outfall 002,
which flows to Crab Creek.




ATTACHMENT 5

LIMITATIONS/MONITORING



MUNICIPAL EFFLUENT LIMITATIONS/MONITORING

OUTFALL # 001
Outfall Description:
SIC CODE: 4952

DESIGN FLOW:_6.0 MGD
NAICS CODE:

(X) Final Limits () Interim Limits

Effective Dates - From: Permit Effective date To: Permit expiration date or issuance of CTO for 8.0 MGD Plant

EFFLUENT DISCHARGE LIMITATIONS MONITORING
REQUIREMENTS
CHARACTERISTICS
MONTHLY WEEKLY MINIMUM | MAXIMUM FREQUENCY SAMPLE
AVERAGE AVERAGE TYPE
mg/l* | kgiday* | mg/l* | keg/d* mg/I* mg/I*
Flow (MGD) [a] NL NA NA NL Continuous TIRE
Il pH.(standard units) NA NA 6.0 9.0 1/Day Grab
BODS5 [d] 30 681 45 1022 NA NA 1/Week 24-HC
Total Suspended Solids [d] 30 681 45 1022 NA NA 1/Week 24-HC
Dissolved Oxygen ' : NA NA 6.0 NA 1/Day Grab
E. coli (N/CML - geometric mean) [c] 126 NA NA NA 1/Day Grab

* = UNLESS OTHERWISE NOTED NA =NOT APPLICABLE
TIRE = TOTALIZING, INDICATING AND RECORDING EQUIPMENT

[a] See Part 1.B.6. for additional flow requirements.

[b] See Parts I.B.7.a. and 1.B.7.b. for quantification levels and reporting requirements, respectively.
[c] Samples shall be taken between the hours of 10:00 a.m. and 4:00 p.m.

[d] See Part 1.B.9. for additional instructions regarding effluent monitoring frequencies.

The design flow of this treatment facility is _6.0 MGD.

The 30-day average percent removal for BOD5 and TSS shall not be less than 85 percent for this effluent.

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

NL =NO LIMIT, MONITORING REQUIREMENT ONLY




BASES FOR LIMITATIONS/MONITORING:

PARAMETER MULTIPLIER OR PRODUCTION TECHNOLOGY WATER BEST PROFESSIONAL
: QUALITY JUDGMENT
Flow Design flow (6.0 MGD) X
pH NA X
BODS (mg/l) Water quality model (monthly avg.) X
1.5 x monthly avg. (max. weekly avg.) '
BOD)5 (kg/day) Design flow (6.0 MGD) X
TSS (mg/l) 30/45 X
TSS (kg/day) Design flow (6.0 MGD) X
Dissolved oxygen NA X
E. coli NA X




MUNICIPAL EFFLUENT LIMITATIONS/MONITORING

OUTFALL # 001 DESIGN FLOW:_8.0 MGD

Outfall Description:
SIC CODE: 4952 NAICS CODE:

() Final Limits () Interim Limits

Effective Dates - From: Issuance of CTO for 8 MGD plant

To: Permit expiration date

EFFLUENT : DISCHARGE LIMITATIONS MONITORING
REQUIREMENTS
CHARACTERISTICS
MONTHLY WEEKLY MINIMUM [ MAXIMUM FREQUENCY SAMPLE
AVERAGE AVERAGE TYPE
mg/l* | ke/day* | mg/* | ke/d* mg/1* mg/1*
Flow (MGD) [a] NL ‘ NA NA NL Continious TIRE
pH (standard units) NA NA 6.0 9.0 1/Day Grab
BODS5 [d] 30 908 45 1363 NA NA 1/Day 24-HC
Total Suspended Solids [d] 30 908 45 1363 NA NA 1/Day 24-HC
Dissolved Oxygen » NA NA 6.0 NA 1/Day Grab
E. coli (N/CML - geometric mean) [c] 126 NA NA NA 1/Day Grab

* = UNLESS OTHERWISE NOTED NA = NOT APPLICABLE

TIRE = TOTALIZING, INDICATING AND RECORDING EQUIPMENT

[a] See Part 1.B.6. for additional flow requirements.

[b] See Parts 1.B.7.a. and LB.7.b. for quantification levels and reporting requirements, respectively.

[c¢] Samples shall be taken between the hours of 10:00 a.m. and 4:00 p.m.

[d] See Part 1.B.9. for additional instructions regarding effluent monitoring frequencies.

The design flow of this treatment facility is_8.0 MGD.
The 30-day average percent removal for BODS and TSS shall not be less than 85 percent for this effluent.
There shall be no discharge of floating solids or visible foam in other than trace amounts.

“NL =NO LIMIT, MONITORING REQUIREMENT ONLY




BASES FOR LIMITATIONS/MONITORING:

PARAMETER MULTIPLIER OR PRODUCTION TECHNOLOGY WATER BEST PROFESSIONAL
QUALITY JUDGMENT
Flow Design flow (8.0 MGD) X
pH NA X
BODS (mg/1) Water quality model (monthly avg.) X
1.5 x monthly avg. (max. weekly avg.)
BODS (kg/day) Design flow (8.0 MGD) X
TSS (mg/l) 30/45 X
TSS (kg/day) Design flow (8.0 MGD) X
Dissolved oxygen NA X
E. coli NA X




ATTACHMENT 6

SPECIAL CONDITIONS



VPDES PERMIT PROGRAM
LIST OF SPECIAL CONDITIONS

OTHER REQUIREMENTS OR SPECIAL CONDITIONS

1.

Total Maximum Daily Load (TMDL) Reopener

This permit shall be modified or, alternatively, revoked and reissued if any approved waste load
allocation procedure, pursuant to section 303(d) of the Clean Water Act, imposes waste load
allocations, limits or conditions on the facility that are not consistent with the requirements of this
permit.

Licensed Wastewater Operator Requirement

The permittee shall employ or contract at least one Class I licensed wastewater works operator for
the 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 DEQ Regional Office, 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.

Reliability Class Requirement
The permitted treatment works shall meet Reliability Class I.
Certificate to Construct (CTC) and Certificate to Operate (CTO) Requirements

The permittee shall, in accordance with the Sewage Collection and Treatment Regulations, obtain a
CTC and a CTO from the DEQ prior to constructing wastewater treatment facilities and operating
the facilities, respectively. '

Operations and Maintenance (O & M) Manual

The permittee shall maintain a current Operations and Maintenance (O&M) Manual for the treatment
works that is in accordance with Virginia Pollutant Discharge Elimination System Regulations,
9VAC25-31 and Sewage Collection and Treatment Regulations, 9VAC25-790.

The O&M Manual and subsequent revisions shall include the manual effective date and meet Part
I1.K.2 and Part [1.K.4 Signatory Requirements of the permit. Any changes in the practices and
procedures followed by the permittee shall be documented in the O&M Manual within 90 days of the
effective date of the changes. The permittee shall operate the treatment works in accordance with the
O&M Manual and shall make the O&M manual available to Department personnel for review during
facility inspections. Within 30 days of a request by DEQ, the current O&M Manual shall be
submitted to the DEQ Regional Office for review and approval.

The O&M manual shall detail the practices and procedures which will be followed to ensure
compliance with the requirements of this permit. This manual shall include, but not necessarily be
limited to, the following items, as appropriate:

a. Permitted outfall locations and techniques to be employed in the collection, preservation,
and analysis of effluent, storm water and sludge samples;

b. Procedures for measuring and recording the duration and volume of treated wastewater
discharged;

c. Discussion of Best Management Practices, if applicable;



d. Procedures for handling, storing, and disposing of all wastes, fluids, and pollutants
characterized In Part [.B.8. that will prevent these materials from reaching state waters. List
type and quantity of wastes, fluids, and pollutants (e.g. chemicals) stored at this facility;

e. Discussion of treatment works design, treatment works operation, routine preventative

maintenance of units within the treatment works, critical spare parts inventory and record

keeping;

Plan for the management and/or disposal of waste solids and residues;

Hours of operation and staffing requirements for the plant to ensure effective operation of

the treatment works and maintain permit compliance;

List of facility, local and state emergency contacts; and,

Procedures for reporting and responding to any spills/overflows/treatment works upsets.

B g

95% Design Capacity Notification

A written notice and a plan of action for ensuring continued compliance with the terms of this
permit shall be submitted to the DEQ Regional Office when the monthly average flow influent to the’
sewage treatment plant reaches 95 percent of the design capacity authorized in this permit for each
month of any three consecutive month period. The written notice shall be submitted within 30 days
and the plan of action shall be received at the DEQ Regional Office no later than 90 days from the
third consecutive month for which the flow reached 95 percent of the design capacity. The plan
shall include the necessary steps and a 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 this permit.

Compliance Reporting Under Part L.A.

a. The quantification levels (QL) shall be less than or equal to the following concentrations:

Effluent Characteristic Quantification Level
BOD; - 2.0mg/1
TSS 1.0 mg/1

The QL is defined as the lowest concentration used to calibrate a measurement system in
accordance with the procedures published for the method. It is the responsibility of the permittee
to ensure that proper quality assurance/quality control (QA/QC) protocols are followed during the
sampling and analytical procedures. QA/QC information shall be documented to confirm that
appropriate analytical procedures have been used and the required QLs have been attained. The
permittee shall use any method in accordance with Part IT A of this permit. .

b. Monthly Average -- Compliance with the monthly average limitations and/or reporting
requirements for the parameters. listed in subsection a. of this permit condition shall be
determined as follows: All concentration data below the QL used for the analysis (QL must be
less than or equal to the QL listed in a. above) shall be treated as zero. All concentration data
equal to or above the QL used for the analysis (QL must be less than or equal to the QL listed in
a. above) shall be treated as it is reported. An arithmetic average shall be calculated using all
reported data for the month, including the defined zeros. This arithmetic average shall be
reported on the Discharge Monitoring Report (DMR) as calculated. If all data are below the QL
used for the analysis (QL must be less than or equal to the QL listed in a. above), then the
average shall be reported as "<QL". If reporting for quantity is required on the DMR and the
reported monthly average concentration is <QL, then report "<QL" for the quantity. Otherwise
use the reported concentration data (including the defined zeros) and flow data for each sample
day to determine the daily quantity and report the monthly average of the calculated daily
quantities.



10.

c. Weekly Average -- Compliance with the weekly average limitations and/or reporting
requirements for the parameters listed in subsection a. of this permit condition shall be
determined as follows: All concentration data below the QL used for the analysis (QL must be
less than or equal to the QL listed in a. above) shall be treated as zero. All concentration data
equal to or above the QL used for the analysis (QL must be less than or equal to the QL listed in
a. above) shall be treated as reported. An arithmetic average shall be calculated using all
reported data, including the defined zeros, collected within each complete calendar week and
entirely contained within the reporting month. The maximum value of the weekly averages thus
determined shall be reported on the DMR. If all data are below the QL used for the analysis (QL
must be less than or equal to the QL listed in a. above), then the weekly average shall be reported
as "<QL". If reporting for quantity is required on the DMR and the reported weekly average
concentration is <QL, then report "<QL" for the quantity. Otherwise use the reported
concentration data (including the defined zeros) and flow data for each sample day to determine
the daily quantity and report the maximum weekly average of the calculated daily quantities.

d. Single Datum - Any single datum required shall be reported as "<QL" if it is less than the QL
used for the analysis (QL must be less than or equal to the QL listed in a. above). Otherwise the
numerical value shall be reported.

e. Significant Digits -- The permittee shall report at least the same number of significant digits as
the permit limit for a given parameter. Regardless of the rounding convention used by the
permittee (i.e., 5 always rounding up or to the nearest even number), the permittee shall use the
convention consistently, and shall ensure that consulting laboratories employed by the permittee
use the same convention.

Materials Handling and Storage

Any and all product, materials, industrial wastes, and/or other wastes resulting from the purchase,
sale, mining, extraction, transport, preparation and/or storage of raw or intermediate materials, final
product, by-product or wastes, shall be handled, disposed of and/or stored in such a manner so as not
to permit a discharge of such product, materials, industrial wastes and/or other wastes to State
waters, except as expressly authorized.

Effluent Monitoring Frequencies
If the facility permitted herein is issued a Notice of Violation for any of the parameters listed below,

then the following effluent monitoring frequencies shall become effective upon written notice from
DEQ and remain in effect until permit expiration date.

Effluent Parameter Frequency
BOD5 1/Day
TSS ' 1/Day

No other effluent limitations or monitoring requirements are affected by this special condition.

Indirect Dischargers
The permittee shall provide adequate notice to the DEQ Regional Office 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



11.

12.

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 a.na quantity of effluent introduced into
the treatment works, and (ii) any anticipated impact of the change on the quantity or quality of
effluent to be discharged from the treatment works.

Facility Closure Plan

If the permittee does not intend to apply for reissuance of this permit or if any part of the facility
presently permitted will not be included in a future permit application, an approvable closure plan
shall be submitted to the DEQ regional office 90 days before the facility is taken out of service.
The closure plan shall include a plan of action and a schedule.

Permit Application Requirement

In accordance with Part II. M. of this permit, a new and complete permit application shall be
submitted for the reissuance of this permit.

Application Due: No later than March 04, 2020.



C. PRETREATMENT

1. The permittee's pretreatment program has been approved. The program is an enforceable part of this
permit. The permittee shall:

a.

Implement a pretreatment program that complies with the Clean Water Act, Water Control
Law, State regulations and the approved program.

Submlt to the DEQ Reglonal Office an annual report that describes the permittee's program
activities over the previous year.

Annual Report Due: No later than January 31 of each year.
The annual report shall include:

1) An updated list of the Significant Industrial Users* showing the categorical
standards and local limits applicable to each.

@) A summary of the compliance status of each Significant Industrial User with

. pretreatment standards and permit requirements. -

3) A summary of the number and types of Significant Industrial User samplmg and
inspections performed by the POTW.

@ All information concerning any interference, upset, VPDES permit or Water Quality
Standards violations directly attributable to Significant Industrial Users and
enforcement actions taken to alleviate said events.

) A description of all enforcement actions taken against Significant Industrial Users
over the previous 12 months.

(6) A summary of any changes to the submitted pretreatment program that have not
been previously reported to the DEQ Regional Office.

N A summary of the permits issued to Significant Industrial Users since the last annual
report.

8) POTW and self-monitoring results for Significant Industrial Users determined to be
in significant non-compliance during the reporting period.

® Results of the POTW's influent/effluent/sludge sampling, not previously submitted
to DEQ.

(10) . Copies of newspaper publications of all Significant Industrial Users in significant
non-compliance during the reporting period. This is due no later than March 31 of
each year.

(11)  Signature of an authorized representative.

Submit any changes to the approved pretreatment program to the DEQ Regional Office and
obtain approval before implementation of the changes. '

Ensure all Significant Industrial Users' permits are issued and reissued in a timely manner
and that the Significant Industrial User permits issued by the POTW are effective and
enforceable.

Inspect and sample all Significant Industrial Users at a minimum of once a year.

1) Sampling shall include all regulated parameters, and shall be representative of the
wastewater discharged.

2) Inspection of the Significant Industrial Users shall cover all areas which could result
in wastewater discharge to the treatment works including manufacturing, chemical
storage, pretreatment facilities, spill prevention and control procedures, hazardous
waste generation and Significant Industrial User's self-monitoring and records.



Implement the reporting requirements of Part VII of the VPDES Permit Regulation.

Review the Enforcement Response Plan (ERP) and ensure it meets state and federal
regulatory requirements. The approved ERP is an enforceable part of this permit and shall
be implemented.

Develop local limits or reevaluate local limits using current influent, effluent and sludge
monitoring data and submit the data and results of the evaluation to the DEQ Regional
Office within one year of the effective or modification date. All Significant Industrial Users
shall be sampled at the end of any categorical process and at the entrance to the treatment
works.

Ensure that adequate resources are available to implement the approved program.

Meet all public participation requirements and annually public notice Significant Industrial
Users in significant non-compliance with pretreatment standards and requirements for the
previous 12 months.

Submit to the DEQ Regional Office a survey of all Industrial Users discharging to the
POTW. The information shall be submitted to the POTW on the DEQ's Discharger Survey
Form or an equivalent form that includes the quantity and quality of the wastewater. Survey
results shall include the identification of significant industrial users of the POTW.

Survey Due: No later than April 10, 2016.

In lieu of the survey, the permittee may elect to develop, submit for approval and implement

the plan to continuously survey the industrial community in their jurisdiction.
. r

2. The DEQ may require the POTW to institute changes to its pretreatment program:

a.

C.

If the approved program is not implemented in a way satisfying the requirements of the
Clean Water Act, Water Control Law or State regulations;

If problems such as pass-through, interference, water quality standards violations or sludge
contamination develop or continue; and :

If federal, state or local requirements change.

* A significant industrial user is one that:

- Has a process wastewater (**) flow of 25,000 gallons or more per average workday;

- Contributes a process wastestream which makes up 5-percent or more of the average dry weather
hydraulic or organic capacity of the POTW;

- Is subject to the categorical pretreatment standards; or

- Has significant impact, either singularly or in combination with other Significant Dischargers, on
the treatment works or the quality of its effluent.

** Excludes sanitary, non-contact cooling water and boiler blowdown.



D.

TOXICS MANAGEMENT PROGRAM ‘ ~

1.

Biological Monitoring:

a.

In accordance with the schedule in 2. below, the permittee shall conduct annual chronic
toxicity tests using 24-hour flow-proportioned composite samples of final effluent from
outfall 001.

The chronic tests to use are:

Chronic 7-Day Static Renewal Survival and Growth Test using Pimephales promelas.
Chronic 3-Brood Static Renewal Survival and Reproduction Test using Ceriodaphnia dubia.

These chronic tests shall be conducted in such a manner and at sufficient dilutions
(minimum of five dilutions, derived geometrically) to determine the "No Observed Effect

~ Concentration" (NOEC) for survival and reproduction or growth. Results which cannot be

determined (i.e., a “less than” NOEC value) are not acceptable, and a retest will have to be
performed. Express the test NOEC as TU, (Chronic Toxic Units), by dividing 100/NOEC
for DMR reporting. Report the LCs, at 48 hours and the IC,s with the NOEC’s in the test
report. .

The permittee may provide additional chronic tests to address data variability during the
period of data generation. These data shall be reported and may be included in the
evaluation of effluent toxicity. Test procedures and reporting shall be in accordance with the
WET testing methods cited in 40 CFR 136.3.

The test dilutions should be able to determine compliance with the following endpoints:
¢)) Chronic NOEC of 6% effluent which is equivalent to a TU, of 16.66.

The test data will be evaluated by STATS.EXE for reasonable potential at the conclusion of
the test period. The data may be evaluated sooner if requested by the permittee, or if toxicity
has béen noted. Should evaluation of the data indicate that a limit is needed, a WET limit
and compliance schedule will be required and the toxicity tests of 1.a. may be discontinued.

In the event that the CTO for the expanded 8.0 MGD facility is issued, the permittee shall
conduct quarterly chronic toxicity tests, as in 1.a. above, until there are a minimum of 10 sets
of valid tests completed.. Quarterly chronic toxicity tests for the expanded facility shall
begin with six months of CTO issuance. These tests will be evaluated as in 1.d. above.

Reporting Schedule: ;

The permittee shall supply a copy of the toxicity test reports specified in this Toxics Management
Program in accordance with the following schedule:

Period Compliance Periods DMR/Report Submission
"Annual 1 Permit Effective Date to 12/31/15 2/10/16
Annual 2 1/1/16 to 12/31/16 2/10/17
Annual 3 1/1/17 to 12/31/17 2/10/18
Annual 4 1/1/18 to 12/31/18 2/10/19

Annual 5 1/1/19 to 12/31/19 2/10/20



Permit No. VPDES VA0061751
Fact Sheet
Part 111
PART III
BIOSOLIDS - BASES FOR LIMITATIONS AND MONITORING REQUIREMENTS
Monitoring Type: Biosolids Monitoring —
Monitoring Location: Final Biosolids product after all treatment, prior to land application
Part ITI.A.1.a Sewage Sludge Annual Production Monitoring. [Basis 1,2]

Bases for Residuals Limitations
1. 9VAC25-31-220.B.2

Part III.A.1.b. Metals Limitations

BASIS FOR - LIMITATIONS. | "MONITORING REQUIREMENTS
'PARAMETER LIMITS | Monthly Average | ~ Maximum |  Frequency | Sample Type

Arsenic (mg/kg) 1,2,34,5 41 75 Part IILA.1.h Composite
Cadmium (mg/kg) 1,2,34,5 39 85 Part III.A.1.h Composite
Copper (mg/kg) 1,2,34,5 1,500 4,300 Part IL.A.1L.h Composite
Lead (mg/kg) 1,2,3.4,5 300 840 Part IILA.1.h Composite
Mercury (mg/kg) 1,2,3,4,5 17 57 Part IILA.1.h Composite

Molybdenum (mg/kg) 1,2,3,4,5 NA ‘ 75 PartIlLA.1Lh |  Composite
Nickel (mg/kg) 1,2,3,4,5 420 420 Part IILA.1.h Composite
Selenium (mg/kg) 1,2,34,5 100 ' 100 Part HI.A.1.h Composite
Zinc (mg/kg) - 1,234,5 2,800 7,500 Part II1.A.1.h Composite

NL = No Limitation, monitor and report

(1) All constituents are subject to cumulative pollutant loading rates (CPLR), pollutant concentrations (PC), and
ceiling limits. PC biosolids contain the constituents identified above at concentrations below the monthly
average specified in Part III.A.1.b. CPLR biosolids contain the constituents identified above at concentrations
above the monthly average and each sample must be below the maximum concentration specified in Part
III.A.1.b. If the concentration of any of these constituents in biosolids from any source exceeds the monthly
average concentration, then the biosolids from the source are subject to CPLR rules (Part III.A.1.c. and Part
III.H:16.) [Bases 1 & 6]

(2) All limits and criteria are expressed on a dry weight basis. [Basis 1]

(3) The monthly average concentration for molybdenum is currently under study by USEPA. Research suggests
that a monthly average Molybdenum concentration below 40 mg/kg may be appropriate to reduce the risk of
copper deficiency in grazing animals. [Basis 4]

Bases for Residuals Limitations
9VAC25-31-540
9VAC25-31-540, Table 1
9VAC25-31-540, Table 2
9VAC25-31-540, Table 4
9VAC25-31-570, Table 1
9VAC25-31-530.B. & E.

SR Sl o



Permit No. VPDES VA0061751

Fact Sheet
Part II1

Monitoring Type: Biosolids Monitoring (only applicable to biosolids subject to Cumulative Pollutant Loading Rates (CPLRs))
Monitoring Location: Calculated for each land application field where biosolids subject to CPLRs are land applied

Part I11.A.1.c Site Specific Metals Loading Limitations

LIMITATIONS MONITORING REQUIREMENTS
BASIS FOR CPLR*
PARAMETER LIMITS Frequency Sample Type
" (kg/ha) (Ib/A)
Arsenic 1 41 36 Each Application Calculated
Cadmium 1 39 35 Each Application Calculated
Copper 1 1,500 1,340 Each Application Calculated
Lead 1 300 270 Each Application Calculated
Mercury 1 17 16 Each Application Calculated
Molybdenum 1 NL NL Each Application Calculated
Nickel 1 420 375 Each Application Calculated
Selenium 1 100 89 Each Application Calculated
Zinc 1 2,800 2,500 Each Application Calculated

NL = No Limitations, monitor and report.

(1) The CPLR is the maximum cumulative application of trace elements that can be applied to soils used for crop
production. The maximum cumulative application rate is limited for all ranges of cation exchange capacity due to soil
background pH in Virginia of less than 6.5 S.U. and lack of regulatory controls of soil pH adjustment after biosolids

application ceases. [Bases 2 & 3]
(2) All limits and criteria are expressed on a dry weight basis. [Basis 4]

(3) No person shall apply bulk biosolids subject to the CPLRs identified above to agricultural land, forest, a public contact

site, or a reclamation site if any of the CPLRs identified above has been reached. [Basis 5]

(4) The maximum cumulative application for molybdenum is currently under study by USEPA. Research suggests that for
Molybdenum a cumulative pollutant loading rate below 40 kg/hectare may be appropriate to reduce the risk of copper

deficiency in grazing animals. [Basis 1]

Bases for Residuals Limitations
1. 9VAC25-31-540, Table 3
2. 9VAC25-31-530.B. & E.
3. 9VAC25-31-540.B.

4. 9VAC25-31-540.A.

Monitoring Type: Biosolids Monitoring
Monitoring Location: Final Biosolids product after all treatment, prior to land application

Part ITI.A.1.d. Pathogen Reduction Requirements

PROCESS TO
PATHOGEN SIGNIFICANTLY

BASIS REDUCTION REDUCE MONITORING
FOR ALTERNATI PATHOGENS CLASS B PATHOGEN REDUCTION TREATMENT REQUIREMENT
LIMITS VE (PSRP) OPTION STANDARDS S

Fecal coliform monitoring: <2,000,000 MPN/gm or <2,000,000 M
1,2.3.4,5 1 NA CFU/gm, geometric mean of 7 samples. (9VAC25-31-710.B.2.) Part1.A3.
12345 2 1 PSRP: Aerobic Digestion: Sludge mean cell residence time from @)

e 40 days at 20°C to 60 days at 15°C. (9VAC25-31-710.D.1.)

PSRP: Air dry in a drying bed for three months. Ambient average
1,2,3,4,5 2 2 daily temperature must be above 0°C for 2 of the 3 months. 2)

(9VAC25-31-710.D.2.)
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PSRP: Anaerobic digestion for a mean cell residence time between
1,2,3,4,5 2 3 15 days at 35°C - 55°C up to 60 days at 20°C. (9VAC25-31- )
710.D.3.)
PSRP: Composting at 40°C or above for 5 or more days,
1,2,3,4,5 2 4 maintaining > 55°C for 4 consecutive hours during the 5 days. )
(9VAC25-31-710.D.4.)
PSRP: Sufficient lime is added to the sewage sludge to raise the
1,2,3.4,5 2 5 pH of the sewage sludge to 12 after two hours of contact. )
(9VAC25-1-D.5.)
123.4.5 3 PROCESS AS Process equivalent to PSRP: PROCESS AS APPROVED @)
e APPROVED (9VAC25-31-710 B.4.)

(1) Between sampling events, operating records must demonstrate that the Wastewater Treatment Plant (WWTP) is operating at a
performance level known to meet pathogen reduction. [Bases 1. & 5}

(2) Process monitoring must be sufficient to demonstrate compliance with PSRP treatment requirements. [Bases 1,2,3,5,]

Bases for Residuals Limitations

Lk wbh—

9VAC25-31-560.A
9VAC25-31-710.B
9VAC25-31-710.D.
9VAC25-31-570.A.1, Table 1

Environmental Regulations and Technology - Control of Pathogens and Vector Attraction Reduction in Sewage Sludge (EPA/625/R-

92/013)
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Monitoring Type: Biosolids Monitoring
Monitoring Location: Final Biosolids product after all treatment, prior to land application
Part II1.A.1.e. Vector Attraction Reduction Requirements
BASIS MONITORING
FOR VAR OPTION VECTOR ATTRACTION REDUCTION TREATMENT REQUIREMENT
STANDARD
LIMITS S
" - : - . Y
1234 1 38% Reduction of volatile solids by digestion (9VAC25-31 PartLA3.®
720.B.1)
When 38% reduction is not achieved by anaerobic digestion, 40
1234 2 day bench study at temperatures between 30°C and 37°C to Part1LA3.
v demonstrate further reduction of volatile solids <17%. (9VAC25- T
31-720.B.2.)
When 38% reduction is not achieved by aerobic digestion, 30 day
1,2,3,4 3 bench study at 20°C to demonstrate further reduction of volatile Part1.A.3. 0
solids <15%. (9VAC25-31-720.B.3.)
Specific Oxygen Uptake Rate of <= 1.5 mg O,/hour/gram total
1,2,3,4 4 solids at 20°C (aerobically processes sludge) (9VAC25-31- Part LA.3.®
720.B.4.)
1234 5 14 day aerobic process, temperatures above 40°C with an average @)
e temperature of >45°C. (9VAC25-31-720.B.5.)
Sufficient alkali is added to the sewage sludge to raise the pH of
the sewage sludge to 12 or higher, and without the addition of
1,2,3,4 6 more alkali, maintain the pH at 12 S.U. for two hours and then at 2)
11.5 S.U. or higher for an additional 22 hours. (9VAC25-31-
720.B.6.)
Where biosolids do not contain unstabilized solids from primary
1,2,34 7 wastewater treatment, the percent solids of the biosolids shall be Part1L.A.3.%V
>=75% (9VAC25-31-720.B.7.)
Where biosolids contain unstabilized solids from primary
1,2,3,4 8 wastewater treatment, the percent solids of the biosolids shall be Part LA.3.V
>=90% (YVAC25-31-720.B.8.)
Sewage Sludge shall be injected below the surface of the land.
1234 |9 (9VAC25-31-720.B.9.) NA
1234 10 Sewage sludge land applied shall be incorporated into the soil NA
> within 6 hours after application. (9VAC25-31-720.B.10.)

NA = Not applicable

(1) Between sampling events, operating records must demonstrate that the Wastewater Treatment Plant (WWTP) is operating at a
performance level known to meet VAR standards. [Bases 2 & 3.]

(2) Process monitoring must be sufficient to demonstrate compliance with VAR treatment requirements. [Bases 1,2,3,4]

Bases for Residuals Limitations
9VAC25-31-570.A.1, Table 1

1.
2.

3.
4.

Environmental Regulations and Technology - Control of Pathogens and Vector Attraction Reduction in Sewage Sludge (EPA/625/R-

92/013)
9VAC25-31-560.C.
9VAC25-31-720
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Monitoring Type: Biosolids Monitoring
Monitoring Location: Final Biosolids product after all treatment, prior to land application
Part III.1. f Biosolids Characteristics
LIMITATIONS MONITORING REQUIREMENTS
PARAMETERS Monthly Average | Minimum and Maximum Frequency Sample Type
Percent Solids (%) NL NA Part IILA.1.h Composite
Volatile Solids (%) NL NA Part IILLA.1.h Composite
Total Kjeldahl Nitrogen (mg/kg)™® NL NA Part [IL.A.1.h Composite
Ammonium Nitrogen (mg/kg) " NL NA PartIILA.1h Composite
Nitrate Nitrogen (mg/kg) " NL NA Part IIl.A.1.h Composite
Total Phosphorus (mg/kg) " NL NA Part lII.A.1.h Composite
Total Potassium (mg/kg) " NL NA Part III.A.1.h Composite
pH (S.U.) NA NL Part IILA.1.h Composite
ini PartIILLA.1.h
éik ﬂﬁ%ﬁﬁ;ﬁ?ﬁ gzﬁi 10%) NL NA Composite
o Part IILA.1h ,
gtc':llfma: g; Svglag(h/to)ls 10% or more) NL NA ‘ _ Composite
NL = No Limit, monitor and report
NA = Not applicable

(1) Expressed on a dry weight basis. [Basis 1.]

Bases for Residuals Limitations
1. 9VAC25-31-550.A and 9VAC25-32-356.A
2. 9VAC25-31-570.A.1, Table 1



Monitoring Type: Biosolids & WTP Residuals Monitoring
Monitoring Location: Nutrient loading rates shall be calculated for each source of biosolids/WTP residuals land applied and each application
of biosolids/WTP residuals to an application

Part I1I.A.1.g Nutrient Loading Rates
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MONITORING
LIMITATIONS REQUIREMENTS
Field NMP
Basis for | Conc. Application 12 Month Field Application Sample

PARAMETERS limits Lbs/Dry Ton Rate Loading Rate Frequency Type
Biosolids/ WTP (Dry Tons/Ac) (Dry Tons/Ac) | (Dry Tons/Ac) Each
Residuals 1,234 N/A ) ) (1) application | Caleulated
Plant Available Each
Nitrogen (PAN) 1,2,34 NL (Lbs/Ac) (1) (Lbs/Ac) (1) (Lbs/Ac) (1) application Calculated

Each
Phosphate (P,Os) 1,2,3.4,5 NL (Lbs/Ac) (1) (Lbs/Ac) (1) (Lbs/Ac) (1) application Calculated
K0 1,3,4,6 NL (Lbs/Ac) (2) (Lbs/Ac) (2) (Lbs/Ac) (3) 2,3) Calculated
CaCO;s 1,3,4,7 NL (Lbs/Ac) (4) (Lbs/Ac) (4) " (Lbs/Ac) (5) 4,5) Calculated

NL =No Limit, monitor and report

M
@
&)
@
®)

Bases for Residuals Limitations

9VAC25-31-550.A and 9VAC25-32-560.B.3.a.
9VAC25-31-485.G
9VAC25-32-360.C.
9VAC25-31-220.B.2. & L.
9VAC25-31-505.A.4
9VAC25-32-560.B.2.c.
9VAC25-32-560.B.2.d.

N RN -

The field application rate and 12 Month Field Loading shall not exceed the application rate specified in the nutrient
management plan (NMP) for the application method used. [Basis 1,2]
Report the amount of K0 provided by the biosolids/residuals and supplemental K,0 applied for each application where the
soil test K is < 38 ppm Mehlich I. [Basis 5] _
Report the K,O application rate recommended in the NMP for each application where the soil test K is < 38 ppm Mehlich I.

[Basis 5]

Report the amount of CaCO; provided by the biosolids/residuals and supplemental CaCO; applied for each application where
the soil test pH is < 5.5 S.U. Mehlich I. [Basis 6]
Report the CaCO; application rate recommended in the NMP for each application where the soil test pH is < 5.5 S.U. [Basis 6]
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Monitoring Type: Frequency of Monitoring - Biosolids
Monitoring Location:.

Part IT1.A.1.h.Frequency of Monitoring — The frequency of monitoring for each biosolids source is based on the amount
of bulk biosolids from that source applied to the land, as indicated in the table below: [Basis 1]

AMOUNT OF BIOSOLIDS LAND APPLIED PER 365-DAY PERIOD
dry tons metric dry tons __Frequency
Greater than zero but less than 320 ) Greater than zero but less than 290 Once per year
Equal to or greater than 320 but less than 1,653 Equal to or greater than 290 but less than 1500 Four times per year (Once per quarter)
Equal to or greater than 1,653 but.less than 16,535 | Equal to or greater than 1,500 but less than 15,000 Six times per year (Once per 60 days)
Equal to or greater than 16,535 Equal to or greater than 15,000 12 times per year (Once per month)

(1) Either the amount of bulk biosolids applied to the land or the amount of sewage sludge received by a person who prepares biosolids
that is sold or given away in a bag or other container for application to the land (dry weight basis).

(2) Minimum monitoring frequency is 1/yr; 4/yr; 6/yr; 12/yr, as identified in table. Monitoring shall be conducted at routine intervals,
i.e. quarterly, bi-monthly, monthly by facilities that generate biosolids routinely throughout the year.

Bases for Effluent Limitations
1. 9VAC25-31-570.A., Table 1.
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Monitoring Type: Soils Monitoring
Monitoring Location: All land application sites before sludge is applied.
Part I11.A .2 Soil
, : BASISFOR |~ |- MONITORING, REQmREMENTS
_____PARAMETER . | LIMITS _|IIMITATIONS | - Frequency | SamipleType
Soil pH (S.U.) 1,2 NL Prior to Biosolids Application *** Composite
Available Phosphorus (Mehlich I - P)* (ppm) 1,2 NL Prior to Biosolids Application Composite
Extractable Potassium (Mehlich I - K)**(ppm) 1,2 NL Prior to Biosolids Application Composite
Extractable Calcium (mg/100 g) 1,2 NL Prior to Biosolids Application Composite
Extractable Magnesium (mg/100 g) 1,2 NL Prior to Biosolids Application Composite
Zinc (mg/kg) 1,2 NL Prior to Biosolids Application Composite
Manganese (mg/kg) 1,2 NL Priorto Biosolids Application Composite

NL = No Limitation, monitoring required

*  Available Phosphorus shall be analyzed using Mehlich I or Mehlich III analytical procedure. If sample is analyzed
using Mehlich III, results shall be converted to Mehlich I for reporting purposes. [Basis 1]

**  Extractable Potassium shall-be analyzed using Mehlich I analytical procedure or equivalent. If sample is analyzed using
an equivalent procedure, results shall be converted to Mehlich I for reporting purposes. [Basis 2]

***  For biosolids with a cadmium concentration greater than or equal to 21 mg/kg the soil pH sample must be less than 1
year old. [Basis 3]

(1) Soil samples shall be collected and analyzed in accordance with regulations promulgated under § 10.1-104.2 of the Code of
Virginia and as outlined in the Biosolids Management Plan (BSMP). {Basis 1], :

(2) All parameters except for pH shall be monitored on a dry weight basis. {Basis 1]

(3) Results of the soil monitoring specified above shall be used to develop the NMP in accordance with Part III1.C.2. [Basis 4]

(4) No sample analysis used to determine application rates shall be more than 3 years old at the time of the biosolids land
application. [Basis 1 and 4].

Bases for Effluent Limitations

1. 9VAC25-31-543.A-C, Table 1

2. 9VAC25-31-550.A and 9VAC25-32-560.B.2.¢.

3. 9VAC25-31-550.A and 9VAC25-32-560.B.2.c.

4. 4VACS5-15 Nutrient Management Training and Certification Regulations
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BASES FOR SPECIAL CONDITIONS

Tabulated below are the spemal condition sections of the permit, with the bases for each of the permit special

condltlons

' Special
Condition

Descrlptlon and Basns for Specla] Condmon

Part IT1.B.1

Monthly Reportmg 9VAC25-31-590.B and the Fee Regulation 9VAC25-20-147.B requires
submittal of a report by the 15® of the month following the month in which land application
occurred.

Part IT1.B.1a-
b

Biosolids Monitoring Data: 9VAC25-31-220-L.3 Reporting of monitoring to assure compliance
with the permit limits shall be no less frequent than as required by the regulation.

9VAC25-31-190.L.4 Monitoring results shall be reported at the intervals specified in the permit on
a Discharge Monitoring Report (DMR) or forms provided or specified by the department for

reporting results of monitoring of sludge use or disposal practices. 9VAC25-31-220.1.4.a. states

monitoring requirements may include mass (or other measurements specified in the permit) for
each pollutant limited in the permit.

Part III.B.1.c

Monthly Activity Report: 9VAC25-31-590.B and Fee Regulation 9VAC25-20-147.B requires
submittal of a report by the 15™ of the month following the month in which land application
occurred. Specific information to be provided is identified in 9VAC25-20-147.A. and B.
9VAC25-31-590.C refers to maintaining a report and adequate records on biosolids application
rates, and methods of application for each site.

Part IT1I.B.1.d

Electronic Submittal Attestation Statement: § 59.1-479 — 498, the Uniform Electronic
Transactions Act provides for submission of paperwork electronically and the use of electronic
signatures. No laws or regulations require hard copy submittal of original signatures in the
biosolids program. 9VAC25-31-590.B. requires electronic or postmarked submittals.

Part [11.B.2

Biosolids Land Application Fee: § 62.1-44.19.3.P requires that a fee be charged to the generator
of biosolids to be land applied in Virginia. The fee of $7.50/dry ton of Class B biosolids land
applied in the Commonwealth of Virginia is established by the Fee Regulation 9VAC25-20-146
and 9VAC25-20-40.A.3. Exemptions to the fee are provided in 9VAC25-20-50.C. 9VAC 20-
60.D. establishes the due date.

Part IIL.B.3.

Annual Report: 9VAC25-31-590.A requires the submittal of an annual report postmarked by
February 19 for the previous year. 9VAC25-31-220.1.3. provides for the VPDES permit to require
monitoring the volume of biosolids and other measurements as appropriate. 9VAC25-31-590.C
requires reports be maintained verifying that sludge treatment for pathogen and vector attraction
reduction be maintained by the generator and owner (of the permit). 9VAC25-31-190.H. requires
the permittee to submit 1nformat10n requested by the board, within a reasonable time, to determine
compliance with the perm1t Other specific information and maintenance requirements are
identified in 9VAC25-20-147.A. :

Part III.C.1.

Records Retention: VPDES Permit Regulation 9VAC25-31-580 requires permittees who prepare
sewage sludge to develop records as well as retain those records for a minimum of five (5) years.

Part II1.C.2.

Class B/PC Biosolids Record Keeping: VPDES Permit regulation 9VAC25-31-580 outlines
record keeping requirements for Class B/PC biosolids.
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Part IT11.C.3.

Class B/CPLR Biosolids Record Keeping: VPDES Permit regulation 9VAC25-31-580.A.5
outlines record keeping requirements for Class B/CPLR biosolids.

Part [1I.D.1

Biosolids Management Plan (BSMP): VPDES Permit Regulation 9VAC25-31-485.G requires
the permit holder to maintain and implement a BSMP and specifies its components. In addition to
all materials submitted with permit application, which includes an Odor Control Plan (OCP), a
Nutrient Management Plan (NMP) and Operation and Maintenance (O&M) Manual are required.

Part II1.D.2.

Nutrient Management Plan (NMP) Requirement: § 62.1-44.19.3.C.8. requires that a
NMP be developed by a person certified in accordance with § 10.1-104.2 for each biosolids
land application site, prior to application of biosolids at the site. The statute also establishes
conditions where the NMP must be approved by the Department of Conservation and
Recreation prior to submittal at the time of permit application. 9VAC25-31-505.A.1.e states
that if conditions at the site change so that it meets one or more special conditions, the NMP
will be approved prior to application at the site. 9VAC25-31-505.A.3., with which all
biosolids operations must comply, requires that the NMP be submitted to the farmer/operator
of the site, the Department of Conservation and Recreation, and the local government, unless
requested in writing to not receive the NMP. 9VAC25-31-505.A.4, Table 1 requires the
NMP to be approved by DCR prior to application based on soil phosphorus levels (Mehlich

D.

Part II.D.3

Operation and Maintenance (O&M) Manual Requirement: 9VAC25-31-485.G.3, 9VAC25-
790-140 and 9VAC25-790-260 — 300 identify minimum requirements to be included in an O&M
Manual. Additional requirements are included in the BSMP 9VAC25-31-100.Q.12.

Part ITL.D.4

Odor Control Plan (OCP) Requii'ement: 9VAC25-31-100.Q.6. requires Generator’s OCP and
minimum content. .

Part IIL.D.S. .

Permittee Source List - Biosolids: 9VAC25-31-440.D states no person shall land apply, market,

. or distribute biosolids in Virginia unless the biosolids source has been approved by the board.

9VAC25-31-100.Q.8.b. requires identification of sources that the permittee proposes to land apply
in the permit application, which becomes part of the BSMP. Water Control Law and the VPDES
Permit Regulation do not require a permit modification to add a new source; therefore a source
that is approved may be added to the Permittee Source List with administrative authorization. A
source not previously or currently approved, must obtain approval before it can be land applied
under a VPDES permit.

Under the VPDES Permit Regulation these special conditions are applicable “to any person who
prepares sewage sludge or biosolids, or applies biosolids to the land”. However the DOC also has an
agreement with a third party contractor who holds a VPA permit authorizing land application on the
DOC property, as well as other sites. Therefore, the special conditions included in Parts III.D.—I. are not
the responsibility of the DOC when land application activities are conducted by the contractor under the
authority of a separate VPA permit, with the exception of Parts II1.D.7 - 8.

Part IIT.E.1.

100 Day Notification: 9VAC25-31-485.D.1. requires written notification to the chief
executive officer (CEO) or designee for the locality 100 days prior to the initial land
application at a specific site and clarifies that the notice may be satisfied by DEQ’s notice of
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the permit application, if necessary site information was provided in that notification.

Part [IL.LE.2.

14 Day Notification: § 62.1-44.19.3.L. and 9VAC25-31-485.D.2. requires written
notification to the department and the CEO or designee for the locality at least 14 days prior
to land application at a specific site.

Part IIL.E.3.

Signage Requirements: 9VAC25-31-485.F.1. requires a sign be posted at a land application site
at least 5 business days prior to delivery of biosolids at the site and maintained on site until 5
business days after application is complete; the sign will not be removed until 30 days after land
application is complete. 9VAC25-31-485.F.1.a. — b. addresses placement of the signs. 9VAC25-
31-485.F.3.— 4. specifies construction, content, and maintenance of the sign.

Part I11.E 4.

Notification of Sign Posting: 9VAC25-31-485.F.2. requires written notification to DEQ and
the CEO or designee for the locality within 24 hours of posting, identifying where the signs
have been posted, and identifies information required in the notice.

Part IILLE.5.

24 Hour Notification: 9VAC25-31-485.D.3. requires written notice to DEQ and the CEO or
designee for the locality no more than 24 hours prior to commencing activity at a site, including
delivery. Include the source of material and only sites where land application activities or staging
will commence within 24 hours.

Part IIL.E.6.

Site Operator Notification and Information: VPDES Permit Regulation 9VAC25-31-530.H.
states The person who applies bulk biosolids to the land shall provide the owner or lease holder of
the land on which the bulk biosolids is applied notice and necessary information to comply with
the requirements in this article.

Part IIILE.7.

Handling of Complaints: VPDES Permit Regulation 9VAC25-31-485.H requires the permittee
to respond within 24 hours of receiving a complaint related to the land application of biosolids,
and provide notification of the complaint to DEQ), the local government where the complaint is
based and the generator(s) of the biosolids involved.

Part IIL.LE.8.

Generator NANI: : 9VAC25-31-530.F requires the generator of biosolids who provides biosolids
to a land applier, to give notice and necessary information to the land applier.

9VAC25-31-480 states that the preparer of biosolids shall ensure that the applicable requirements in
9VAC25-31 Part VI are met when biosolids are land applied.

Most of the following Special Conditions have their basis in the VPA regulation. 9VAC25-31-505.C of the
VPDES Permit Regulation states Bulk biosolids meeting Class B pathogen reduction standards shall be land

applied in accordance with the Virginia Pollution Abatement Permit Regulation, Article 3, Biosolids Use
Standards and Practices, set forth in 9VAC25-32-490 through 9VAC25-32-580.

Part [II.F.1.— | TRANSPORT requirements: 9VAC25-32-540.A. — E. identifies requirements for tranﬁpon

5. routes, vehicles, prevention of drag-out and track-out, clean-up of such drag-out and track-out
and clean-up and reporting of spills.

Part I1.G.1.— | STAGING: 9VAC25-32-545.A. — B. Defines staging and provides procedural requirements

11. for staging up to 7 days and daily inspections by certified land applier; procedural and

notification requirements to be implemented if biosolids cannot be applied by the end of the
7% day; and prohibits overnight staging in areas of Karst, areas identified by U.S. Department
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of Agriculture - Natural Resources Conservation Service (USDA-NRCS) as frequently
flooded, and sites with on-site storage.

Part IILH.1. -

ON-SITE STORAGE Requirements: 9VAC25-32-550.D.1., 3. - 10. Describes on-site
storage and provides procedural requirements for staging up to 45 days, routine inspections
by certified land applier; procedural and notification requirements; 9VAC25-32-550.D
specifies on-site storage shall take place on a constructed surface at a location preapproved by
DEQ and that biosolids stored on the site shall be land applied only at sites under control of
the owner/operator of the site where the on-site storage is located; 9VAC25-32-550.C and
D.2., 6. specifies permeability requirements for the pad and requires existing storage facilities
to come into compliance with the amended regulation by 9/1/2014.

Part ITL.I.1.

Infrequent Application; 9VAC25-32-560.B.3.c. establishes infrequent application based on
total crop needs for nitrogen.

Part ITL.1.2.

Depth to Bedrock or Restrictive Layers: 9VAC25-32-560.B.2.a. states depth to bedrock or
restrictive layers shall be a minimum of 18 inches.

Part TH.1.3.

Depth to Groundwater: 9VAC25-32-560.B.2.b. prohibits land application when seasonal
high water table is within 18” of ground surface and requires use of USDA-NRCS soil survey
maps and soil borings to verify groundwater depth.

Part [IL.14.

pH Maliagement: 9VAC25-32-560.B.2.c. requires the biosolids soil mixture have a pH of
6>0 S.U. or higher where cadmium in the biosolids is >=21 mg/kg. 9VAC25-32-
560.B.2.c.d. requires the addition of lime or use of lime amended biosolids if soil pH is <5.5
S.U..

Part ITL.L5.

Soil Potassium < 38 ppm: 9VAC25-32-560.B.2.e. requires addition of potash prior to or
concurrently with the biosolids if the soil potassium (Mehlich I) is <38 ppm.

Part ITL.1.6.

Equipment Calibration: 9VAC25-32-560.B.3.d.(1) requires routine measurement of the
field application rate of application equipment.

Part IIT.L.7.

Liquid Biosolids: 9VAC25-32-560.B.3.d.(1) limits application of liquid biosolids to 14,000
gallons per acre, per application with drying time between applications.

Part IIL.L8.

Grass Height: 9VAC25-32-560.B.3.d.(1) requires hay and pasture to be grazed or clipped to
approximately 6 inches prior to biosolids application.

Part ITI.1.9.

Uniform Application: 9VAC25-32-560.B.3.d.(1) requires a uniform application of biosolids
on a field. If application is not uniform additional operational methods are required followed

by clipping.

Part ITI.I.10.

Qdor Control by Incorporation: 9VAC25-32-560.B.3.d.(2) allows DEQ or the local
monitor to require incorporation, when practical or compatible with a soil conservation plan,
to mitigate malodor.




Permit No. VA0061751
Fact Sheet
Part ITI

Part ITT.I.11.

Slope Restrictions: 9VAC25-32-560.B.3.d.(3) prohibits application on slopes >15%, but
allows the restriction to be waived by DEQ for the establishment and maintenance of
perennial vegetation or based on BMPs.

Part III.1.12.

Snow Covered Ground: 9VAC25-32-560.B.3.d.(5) allows land application of biosolids on
snow cover that is 1 inch or less in depth and the snow and biosolids are incorporated within
24 hours. If the snow melts with application, incorporation is not required.

Part I11.1.13.

Setbacks: 9VAC25-32-560.B.3.e.(1) = (4) establishes setback distances and procedures for
extending or waiving residential and property line setbacks.

Part I11.1.14.

Site Access Restrictions: 9VAC25-32-675.B.5. establishes access restrictions for sites where
Class B biosolids have been land applied.

Part LI 15.

Forestland (Silviculture): 9VAC25-32-560.C. establishes requirements for land application
on silvicultural sites.

Part II1.I.16.

CPLR Biosolids: VPDES Permit Regulation 9VAC25-31-530 establishes criteria for
determining the need to track the metals loadings on individual sites where metals subject to
the cumulative pollutant loading rates have been applied.

Part II1.J.1.

Biosolids Sources: 9VAC25-31-440.D. states that no person shall land apply, market or
distribute biosolids in Virginia unless the biosolids source has been approved by the board.

Part IT1.J.2.

Land Application Sites: 9VAC25-31-440.C. states that no person shall land apply Class B
biosolids on any land in Virginia unless that land has been identified in an appllcatlon to
issue, reissue or modify a permit and approved by the board.

Part IT1.J.3

Pollution Liability and General Liability Requirement: 9VAC25-31-485.E requires the
permit holder to provide evidence of financial responsibility in accordance with 9VAC25-32-
770 et seq. 9VAC25-32-780 establishes liability requirements. 9VAC25-32-790 — 850
provides specific requirements for each type of liability demonstration.

Part IT1.J.4.

Alteration of Biosolids Composition: 9VAC25-31-505.B.2. prohibits the alteration of the-
biosolids composition at the land application site.

Part I1I.J.5.

 Site Specific Application Rates: 9VAC25-32-560 states site specific application rates

shall not exceed the rates established in the nutrient management plan nor result in
exceedance of the cumulative trace element loading rates specified in 9VAC25-32-
356 Table 3.

Part IT1.J.6.

Land Owner Consent Requirement: 9VAC25-31-100.F.6. requires the submission of
landowner consent forms with the permit application 9VAC25-31-485.B.2.requires
the written agreement between the permittee and the landowner, specifies required
information and use of the most current form approved by the board. 9VAC25-31-
485.C. requires the permittee to maintain the agreement. 9VAC25-31-485.B.4.
Requires the permittee to notify landowners with landowner agreements on old forms
to notify the landowner of the need to sign and submit new landowner agreements on
the current form.




Permit No. VA0061751
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Part I

Part I11.J.7

Threatened and Endangered Species Protection: 9VAC25-31-550.B states no one shall
apply bulk biosolids to the land if it is likely to adversely affect a threatened or endangered
species listed in 9VAC25-260-320 or § 4 of the Endangered Species Act (16 USC § 1533) or
if the land application is likely to adversely affect its designated critical habitat.

Part IT1.J.8.

Certified Land Applicator Requirement: § 62.1-44.19.3.1.B. states that Class B biosolids shall
not be land applied unless a certified land applicator is onsite at all times during the application.
9VAC25-31-485.A. prohibits land application of Class B biosolids unless a person certified as a
Land Applicator in accordance with VPA Permit Regulation 9VAC25-32-690 - 760 is on site at all
times during the land application. 9VAC25-32-690 requires the land applier to maintain a field log
and identifies minimum requirements and sign monthly reports, attesting that they were onsite at
all times reported.

Part I1I.J.9.

Reopener: 9VAC25-31-220.C requires inclusion of a reopener clause in the permit to authorize
immediate modification of the permit to address changes to standards or requirements for the use
or disposal of biosolids, industrial wastewater sludge, or septage.

Part IT1.J.10.

Storm Water Discharge Exception: 9VAC25-32-30.A States that all pollutant management
activities covered under a VPA permit shall maintain no point source discharge of pollutants to
surface waters except in the case of a storm event greater than the 25-year, 24-hour storm. :
9VAC25-32-30.B states that except in compliance with the VPA or another permit issued by the
board that it is unlawful to discharge into, or adjacent to, state waters sewage, industrial wastes,
other wastes, or any noxious or deleterious substances.

\




ATTACHMENT 7

EFFLUENT/SLUDGE/GROUND WATER
LIMITATIONS/MONITORING
RATIONALE/SUITABLE DATA/STREAM MODELING/
ANTIDEGRADATION/ANTIBACKSLIDING



THE RATIONALE FOR MODIFICATIONS TO THE PERMIT ARE BASED ON THE FOLLOWING:
General

The subject facility is currently covered by a VPDES permit that became effective September 26, 2010 and which
expires September 25, 2015. The 2010 permit was drafted with two flow tiers (6.0 MGD and 8.0 MGD) to allow for
a requested future plant expansion. The 2010 permit and the current reissuance permit also include the two flow
tiers. The discharge is a continuous discharge to the New River via a multiport diffuser. This is an expanded plant
and antidegradation baselines established in the 2010 reissuance fact sheet apply.

Outfall 001

FLOW — The design of the facility is 6.0 million gallons per day (MGD) with a proposed expansion to 8.0 MGD.
Flow monitoring is continuous by totahzmg, indicating and recording equlpment (in MGD). This
monitoring frequency and sample type is in accordance with guidance for this size facility and should be
appropriate for assessment of treatment plant capacity.

pH - The limits of 6.0 S.U. (minimum) to 9.0 S.U. (maximum) are based on technology [secondary treatment
limits as per Federal effluent guidelines (40 CFR 133)] and are protective of water quality. The
monitoring frequency is set at once per day and the sample type is grab (required for pH). This
monitoring frequency and sample type are in accordance with guidance for this size facility and should
provide enough data for proper assessment of compliance with the effluent limits.

BOD5S - EXISTING FACILITY - The BOD5 limits of 30 mg/1 (681 kg/day) monthly average and 45 mg/1 (1022
kg/day) weekly average are based on secondary treatment limits and are applicable up to the point of
issuance of the Certificate-to-Operate for the expanded facility. These limits are being carried forward
with this reissuance and will ensure compliance with water quality standards. The monitoring frequency
has been reduced to once per week with this reissuance. The sample type is 24-hour composite. This
monitoring frequency and sample type should provide enough data for proper assessment of compliance
with the effluent limits.

EXPANDED FACILITY - The BODS limits of 30 mg/1 (908 kg/day) monthly average and 45 mg/1
(1363 kg/day) weekly average are based on a water quality model and are applicable during the period
beginning with issuance of the Certificate-to-Operate for the expanded facility until permit expiration.
The limits are protective of water quality. The monitoring frequency is set at once per day. The sample
type is 24-hour composite. This monitoring frequency and sample type should provide enough data for
proper assessment of compliance with the effluent limits.

TSS - EXISTING FACILITY - The limits for the existing facility are 30 mg/l (26.1 kg/day) monthly average
and 45 mg/1 (39.2 kg/day) weekly average and are being carried forward with this reissuance. These
limits are based on secondary treatment. The monitoring frequency has been reduced to once per week
with this reissuance based on plant performance. The sample type is 24-hour composite. This
monitoring frequency and sample type should be appropriate for assessment of compliance with the
effluent limits.

EXPANDED FACILITY - The limits for the expanded facility are 30 mg/1 (39.7 kg/day) monthly
average and 45 mg/1 (59.6 kg/day) weekly average. These limits are based on secondary treatment. The
monitoring frequency is set at once per day. The sample type is 24-hour composite. This monitoring
frequency and sample type should be appropriate for assessment of compliance with the effluent limits.




Dissolved
Oxygen -

E. coli -

The dissolved oxygen (DO) limits of 6.0 mg/l for current design flow of 6.0 MGD and 6.0 mg/1 for the
expanded 8.0 MGD design facility are water quality based and will ensure protection of water quality
standards. These levels of dissolved oxygen are necessary in order to allow the BODS5 limits noted for
both the existing and expanded facilities. The monitoring frequency is once per discharge day and the
sample type is grab. This monitoring frequency and sample type should provide enough data for proper
assessment of compliance with the effluent limit.

The limit of 126 N/CML (monthly average expressed as a geometric mean) is based on water quality.
This limit is beinig carried forward from the previous permit and is based on WQS 9 VAC 25-260-170.
The E. coli limit repl;aced the fecal coliform limitation in the 2000-2005 permit and monitors
effectiveness of the ultraviolet light (UV) disinfection system. The monitoring frequency is once per
day. The sample type is grab. This monitoring frequency and sample type are in accordance with
guidance for this size facility and should provide enough data for proper assessment of compliance with
the effluent limit and water quality standards.

Reduced Monitoring

In accordance with the VPDES Permit Manual, this facility was evaluated for reduced monitoring during this
reissuance. Based on an assessment of plant performance, in relation to pérmit limitations, the facility is eligible for
reduced monitoring for both BOD5 and TSS. Please see the parameter by parameter analyses attached. As a result,
the TSS and BOD; monitoring frequency was reduced to once per week with this reissuance. See Attachment 7 for
analytical results reported and reduced frequency analysis. Should problems arise with effluent limit compliance, the
permit also contains a condition requiring that 1/Day monitoring be resumed should a Notice of Violation be issued
for either parameter. '



Monitoring Type: Biosolids Monitoring —

PART III
BIOSOLIDS - BASES FOR LIMITATIONS AND MONITORING REQUIREMENTS

Monitoring Location: Final Biosolids product after all treatment, prior to land application

Part II1.A.1.a Sewage Sludge Annual Production Monitoring. [Basis 1,2]

Bases for Residuals Limitations

1. 9VAC25-31-220.B.2

Part III A. 1 b. Metals leltatlons

1B ASIS FOR 7 LMTATIONS ) | MONITORING REQUIREMENTS

PARAMETER LIMITS Monthly Average Ma_x1m_1j’rﬂ . Frequeﬁéy | - Saniple Type
Arsenic (mg/kg) 1,2,3,4,5 41 75 Part IL.A.1.h Composite
Cadmium (mg/kg) 1,2,3,4,5 39 85 Part INLA.1.h Composite
Copper (mg/kg) 1,2,3,4,5 1,500 4,300 PartIILA.1Lh |  Composite
Lead (mg/kg) 0 1,2,3,45 300 840 Part Il A.1.h Composite
Mercury (mg/kg) 1,2,3,4,5 17 57 Part II.A.1.h Composite
Molybdenum (mg/kg) 1,2,3.4,5 NA 75 Part IIL.A.1.h Composite
Nickel (mg/kg) 1,2,3,4,5 420 420 Part IILLA.1.h Composite
Selenium (mg/kg) 1,2,3,4,5 100 100 Part IIL.A.1.h Composite
Zinc (mg/kg) 1,2,3,4,5 2,800 7,500 Part III.A.1.h ' Composite

NL = No Limitation, monitor and report

(1) All constituents are subject to cumulative pollutant loading rates (CPLR), pollutant concentrations (PC), and
ceiling limits. PC biosolids contain the constituents identified above at concentrations below the monthly
average specified in Part Il.LA.1.b. CPLR biosolids contain the constituents identified above at concentrations
above the monthly average and each sample must be below the maximum concentration specified in Part
II.A.1.b. If the concentration of any of these constituents in biosolids from any source exceeds the monthly
average concentration, then the biosolids from the source are subject to CPLR rules (Part III.A.1.c. and Part

II1.H.16.) [Bases 1 & 6]

(2) All limits and criteria are expressed on a dry weight basis. [Basis 1]
(3) The monthly average concentration for molybdenum is currently under study by USEPA. Research suggests
that a monthly average Molybdenum concentration below 40 mg/kg may be appropriate to reduce the risk of

copper deficiency in grazing animals.

Bases for Residuals Limitations

9VAC25-31-540

9VAC25-31-540, Table 1
9VAC25-31-540, Table 2
9VAC25-31-540, Table 4
9VAC25-31-570, Table 1
9VAC25-31-530.B. & E.

QNP WD~

[Basis 4]



Monitoring Type: Biosolids Monitoring (only applicable to biosolids subject to Cumulative Pollutant Loading Rates
(CPLRs)) '
Monitoring Location: Calculated for each land application field where biosolids subject to CPLRs are land applied

Part ITI.A.1.c Site Specific Metals Loading Limitations

, , LIMITATIONS __|MONITORING REQUIREMENTS
| | BASIS FOR " CPLR* | .
PARAMETER LIMITS : ———— — Frequency . Samiple Type
| (kgha) - (Ib/A) I SR
Arsenic 1 41 36 Each Calculated
Cadmium 1 39 35 Each Calculated
Copper 1 1,500 1,340 Each Calculated
Lead 1 300 270 Each Calculated
Mercury l 17 16 Each Calculated
Molybdenum 1 NL NL Each Calculated
Nickel 1 420 375 Each Calculated
Selenium 1 100 89 Each Calculated
Zinc 1 2,800 2,500 Each Calculated

NL = No Limitations, monitor and report.

(1) The CPLR is the maximum cumulative application of trace elements that can be applied to soils used for crop
production. The maximum cumulative application rate is limited for all ranges of cation exchange capacity
due to soil background pH in Virginia of less than 6.5 S.U. and lack of regulatory controls of soil pH
adjustment after biosolids application ceases. [Bases 2 & 3]

(2) All limits and criteria are expressed on a dry weight basis. [Basis 4]

(3) No person shall apply bulk biosolids subject to the CPLRs identified above to agricultural land, forest, a
public contact site, or a reclamation site if any of the CPLRs identified above has been reached. [Basis 5]

(4) The maximum cumulative application for molybdenum is currently under study by USEPA. Research
suggests that for Molybdenum a cumulative pollutant loading rate below 40 kg/hectare may be appropriate to
reduce the risk of copper deficiency in grazing animals. [Basis 1]

Bases for Residuals Limitations
1. 9VAC25-31-540, Table 3
2. 9VAC25-31-530B. & E.
3. 9VAC25-31-540.B.

4. 9VAC25-31-540.A.




Monitoring Type: Biosolids Monitoring

Monitoring Location: Final Biosolids product after all treatment, prior to land application

Part I11.A.1.d. Pathogen Reduction Requirements

15°C. (9VAC25-31-710.D.1.)

PROCESS TO
‘ SIGNIFICANT .

'BASIS | PATHOGEN | LY REDUCE ‘| MONITORIN
FOR . | REDUCTION | PATHOGENS , o G

LIMIT | ALTERNATI | (PSRP) - . . CLASS B PATHOGEN REDUCTION | REQUIREME
S. VE OPTION TREATMENT STANDARDS . s|INTS
1.2.3.4 PSRP: Aerobic Digestion: Sludge mean cell

5’ 2 1 residence time from 40 days at 20°C to 60 days at )

(1) Between sampling events, operating records must demonstrate that the Wastewater Treatment Plant (WWTP) is
operating at a performance level known to meet pathogen reduction. [Bases 1. & 5]
(2) Process monitoring must be sufficient to demonstrate compliance with PSRP treatment requirements. [Bases
12,3,5,]

Bases for Residuals Limitations
9VAC25-31-560.A
9VAC25-31-710.B
9VAC25-31-710.D.
9VAC25-31-570.A.1, Table 1
Environmental Regulations and Technology - Control of Pathogens and Vector Attraction Reduction in
Sewage Sludge (EPA/625/R-92/013)

NREWD -




Monitoring Type: Biosolids Monitoring
Monitoring Location: Final Biosolids product after all treatment, prior to land application

Part I1I.A.1.e. Vector Attraction Reduction Requirements

BASIS MONITORIN
FOR VAR OPTION VECTOR ATTRACTION REDUCTION G
TREATMENT STANDARD REQUIREME
LIMITS NTS
38% Reduction of volatile solids by digestion m
1234 11 (9VAC25-31-720.B.1.) PartLA3.

NA = Not applicable

(1) Between sampling events, operating records must demonstrate that the Wastewater Treatment Plant (WWTP) is
operating at a performance level known to meet VAR standards. [Bases 2 & 3.]
(2) Process monitoring must be sufficient to demonstrate compliance with VAR treatment requirements. [Bases 1,2,3,4]

Bases for Residuals Limitations
1. 9VAC25-31-570.A.1, Table 1
2. Environmental Regulations and Technology - Control of Pathogens and Vector Attraction Reduction in Sewage
Sludge (EPA/625/R-92/013)
3. 9VAC25-31-560.C.
4. 9VAC25-31-720

Monitoring Type: Biosolids Monitoring
Monitoring Location: Final Biosolids product after all treatment, prior to land application

Part ITI.1. f Biosolids Characteristics

LIMITATIONS MONITORING
PARAMETERS Monthly Average | Minimum and Maximum Frequency Sample Type
Percent Solids (%) NL NA Part I1.A.1.h Composite
Volatile Solids (%) NL NA Part III.A.1.h Composite
Total Kjeldahl Nitrogen (mg/kg)" NL NA Part II.A.1.h Composite
Ammonium Nitrogen (mgkg) NL NA Part [I1.A.1.h Composite
Nitrate Nitrogen (mg/kg) ? NL NA Part HI.A.1.h Composite
Total Phosphorus (mg/kg) " NL NA Part II.A.1.h Composite
Total Potassium (mg/kg) ¥ NL NA Part [TI.A.1.h Composite
pH (S.U.) NA NL Part II.A.1.h Composite
Alkalinity as CaCO; (m PartII1.A.1.h
(If lime tg;' weight is (1@§/tkhga)n NL NA Composite
CCE as CaCO; (% Part III.A.1.h .
(If lime by we;f,fht )is 10% or NL NA Composite

NL = No Limit, monitor and report
NA = Not applicable

(1) Expressed on a dry weight basis. [Basis 1.]
Bases for Residuals Limitations

1. 9VAC25-31-550.A and 9VAC25-32-356.A
2. 9VAC25-31-570.A.1, Table 1



Monitoring Type: Biosolids & WTP Residuals Monitoring
Monitoring Location: Nutrient loading rates shall be calculated for each source of biosolids/WTP residuals land applied

and each application of biosolids/WTP residuals to an application

Part ITI.A.1.g Nutrient Loading Rates :
MONITORING
LIMITATIONS REQUIREMENTS
Basis Field 12 Month NMP
for Conc. Application Field Application | Frequenc | Sample

PARAMETERS limits | Lbs/Dry Ton Rate Loading Rate y Type

Biosolids/ WTP (Dry  (Dry (Dry Each

Residuals 1,2,3.4 N/A Tons/Ac) (1) | Tons/Ac) (1) TOTE/\ Ac) applicatio Calculated

Plant Available Each

Nitrogen (PAN) 1,2,3,4 NL (Lbs/Ac) (1) | (Lbs/Ac) (1) | (Lbs/Ac) (1) applicatio Calculated

Each

Phosphate (P,Os) | 1,2,3,4,5 NL (Lbs/Ac) (1) | (Lbs/Ac)(1) | (Lbs/Ac)(1) | applicatio Calculated

KO 1,3,4,6 NL (Lbs/Ac) (2) | (Lbs/Ac)(2) | (Lbs/Ac)(3) 2,3) Calculated

CaCQO; 1,3,4,7 NL (Lbs/Ac) (4) | (Lbs/Ac)(4) (Lbs/Ac) ) 4,5) Calculated

NL =No Limit, inonitor and report

(1) The field application rate and 12 Month Field Loading shall not exceed the application rate specified in the
nutrient management plan (NMP) for the application method used. [Basis 1,2]

(2) Report the amount of K,O provided by the biosolids/residuals and supplemental K,O applied for each
application where the soil test K is < 38 ppm Mehlich I. [Basis 5]

(3) Report the K,O application rate recommended in the NMP for each application where the soil test K is <38
ppm Mehlich I. [Basis 5]

(4) Report the amount of CaCO; provided by the biosolids/residuals and supplemental CaCOs applied for each
application where the soil test pH is < 5.5 S.U. Mehlich I. [Basis 6]

(5) Report the CaCO; application rate recommended in the NMP for each application where the soil test pH is <
5.5 S.U. [Basis 6]

Bases for Residuals Limitations

9VAC25-31-550.A and 9VAC25-32-560.B.3.a.
9VAC25-31-485.G

9VAC25-32-360.C.

9VAC25-31-220.B.2. & 1.
9VAC25-31-505.A.4

9VAC25-32-560.B.2.¢.

9VAC25-32-560.B.2.d.

NV A LN~



Monitoring Type: Frequency of Monitoring - Biosolids
Monitoring Location:.

Part ITI.A.1.h.Frequency of Monitoring — The frequency of monitoring for each biosolids source is based on the
amount of bulk biosolids from that source applied to the land, as indicated in the table below: [Basis 1]

AMOUNT OF BIOSOLIDS LAND APPLIED PER 365-DAY PERIOD

drv tons : metric drv tons Freanencv

Greater than zero but less than 320 Greater than zero but less than 290 Once per vear

Egual to or greater than 320 but less than Equal to or greater than 290 but less than Four times per year (Once per

Equal to or greater than 1,653 but less than | Equal to or greater than 1,500 but less than | Six times per vear (Once per 60

Equal to or greater than 16,535 Equal to or greater than 15,000 12 times per vear (Once per

(1) Either the amount of bulk biosolids applied to the land or the amount of sewage sludge received by a person who
prepares biosolids that is sold or given away in a bag or other container for application to the land (dry weight basis).

(2) Minimum monitoring frequency is 1/yr; 4/yr; 6/yr; 12/yr, as identified in table. Monitoring shall be conducted at
routine intervals, i.e. quarterly, bi-monthly, monthly by facilities that generate biosolids routinely throughout the year.

Bases for Effluent Limitations
1. 9VAC25-31-570.A., Table 1.




Monitoring Type: Soils Monitoring
Monitoring Location: All land application sites before sludge is applied.

Part ITI.A.2 Soil
- - | BAsISFOR | - " | MONITORING REQUIREMENTS
PARAMETER | _LIMITS = | LIMITATIONS.| . Frequency _ | Sample Type
. _ ‘ Prior to Biosolids .
Soil pH (8.U.) ‘ 1,2 NL Application *** Composite
- v > ——
Available Phosphorus (Mehlich I - P) 12 NL Prior to }310§011ds Composite
(ppm) Application
Extractable Potassium (Mehlich I - Prior to Biosolids .
K)**(ppm) 1,2 NL Application Composite
. Prior to Biosolids .
Extractable Calcium (mg/100 g) 1,2 NL Application Composite
. Prior to Biosolids .
ExtractablevMagnesmm (mg/100 g) 71 2 NL Application Composite
. Prior to Biosolids .
Zinc (mg/kg) 1,2 NL Application Composite
Prior to Biosolids .
Manganese (mg/kg) . 1,2 NL Application Composite
NL = No Limitation, monitoring required

*
* %

* k¥

O

(2)
3)

@

Available Phosphorus shall be analyzed using Mehlich I or Mehlich III analytical procedure. If sample is
analyzed using Mehlich III, results shall be converted to Mehlich I for reporting purposes. [Basis 1]

Extractable Potassium shall be analyzed using Mehlich I analytical procedure or equivalent. If sample is analyzed
using an equivalent procedure, results shall be converted to Mehlich I for reporting purposes. [Basis 2]

For biosolids with a cadmium concentration greater than or equal to 21 mg/kg the soil pH sample must be less
than 1 year old. [Basis 3] !

Soil samples shall be collected and analyzed in accordance with regulations promulgated under § 10.1-104.2 of the
Code of Virginia and as outlined in the Biosolids Management Plan (BSMP). [Basis 1]

All parameters except for pH shall be monitored on a dry weight basis. [Basis 1]

Results of the soil monitoring specified above shall be used to develop the NMP in accordance with Part III.C.2.
[Basis 4]

No sample analysis used to determine application rates shall be more than 3 years old at the time of the biosolids
land application. [Basis 1 and 4]

Bases for Effluent Limitations

1.
2.
3.

9VAC25-31-543.A—C, Table 1
9VAC25-31-550.A and 9VAC25-32-560.B.2.e.
9VAC25-31-550.A and 9VAC25-32-560.B.2.c.

4. 4VACS-15 Nutrient Management Training and Certification Regulations




Outfall 001 Effluent Flow
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e e

Town of Christiansburg WWTP

Effluent Flow Data (MGD)
Flow
[ Date | Monthly Avg.| Maximum Besign Flow |
10-Jan-10 3.694 8.364 4
10-Feb-10 3.303 7.571 4
10-Mar-10 3.104 5.421 4
10-Apr-10 3.131 4.966 4
10-May-10 2.386 3.828 4
10-Jun-10 2.299 4.374 4
10-Jul-10 2.005 2.499 4
10-Aug-10 1.875 2.348 4
10-Sep-10 2.082 3.031 4
10-Oct-10 2.452 4.325 4
10-Nov-10 2.175 2.886 6
10-Dec-10 21 5 6
10-Jan-11 1.9 32 6
10-Feb-11 21 3.1 6
10-Mar-11 23 6 6
10-Apr-11 29 7.8 6
10-May-11 3 48 6
10-Jdun-11 3.5 57 6
10-Jul-11 24 4.1 6
10-Aug-11 2.1 2.8 6
10-Sep-11 23 3.5 6
10-Oct-11 24 7.1 6
10-Nov-11 25 37 6
10-Dec-11 22 4 6
10-Jan-12 27 8.2 6
10-Feb-12 22 35 6
10-Mar-12 23 46 6
10-Apr-12 26 44 6
10-May-12 21 57 6
10-Jun-12 ‘ 23 35 6
10-Jul-12 23 3 6
10-Aug-12 1.9 2.4 6
10-Sep-12 23 3.5 6
10-Oct-12 21 41 6
10-Nov-12 21 27 6
10-Dec-12 1.9 2.8 6
10-Jan-13 2 3.8 6
10-Feb-13 3.6 10.9 6
10-Mar-13 26 4.3 6
10-Apr-13 24 3.2 6
10-May-13 2.8 52 6
10-Jun-13 32 7.2 6
10-Jul-13 27 7.7 6
10-Aug-13 37 8.5 6
10-Sep-13 24 33 6
10-Oct-13 2.1 3.1 6
10-Nov-13 . 2.1 438 6
10-Dec-13 21 6.4 6
10-Jan-14 2.8 6.3 6
10-Feb-14 24 45 6
10-Mar-14 33 8.6 6
6

10-Apr-14 2.5 45
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Town of Christiansburg WWTP

Effluent Flow Data (MGD)
Flow

[ Date | Monthly Avg.] Maximum | Design Flow ]
10-May-14 25 5.8 B 6
10-Jun-14 25 6.4 6
10-Jul-14 1.9 23 6
10-Aug-14 1.9 23 6
10-Sep-14 24 45 6
10-Oct-14 2.1 31 6
10-Nov-14 22 3.8 6
10-Dec-14 21 42 6
10-Jan-15 23 3.9 6
10-Feb-15 22 2.8 6
10-Mar-15 22 31 ]
10-Apr-15 34 6.6 6
10-May-15 2.8 56 6
10-Jun-15 2.1 32 6
10-Jul-15 21 2.8 6
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Christiansburg WWTP - Outfall 001 Effluent pH Monthly Values

pH Values (SU) pH Values (SU)
[ Date | Min | Max [ Date | | Min | Max
10-Jan-10 65 7.3 10-Jun-14 7 7.4
10-Feb-10 64 6.9 10-Jul-14 d 7.4
10-Mar-10 et ) A 6.9 10-Aug-14 71 7.4
10-Apr-10 6.6 7.2 10-Sep-14 6.9 7.2
10-May-10 6.7 i 10-Oct-14 6.9 7.4
10-Jun-10 6.6 7.8 10-Nov-14 6.9 74
10-Jul-10 6.6 71 10-Dec-14 6.7 73
10-Aug-10 6.6 71 10-Jan-15 6.9 7.5
10-Sep-10 s |6.U5r 7 10-Feb-15 6.8 7.9
10-Oct-10 6.4 6.9 10-Mar-15 6.8 7.7
10-Nov-10 64 7 10-Apr-15 6.8 74
10-Dec-10 - 7.2 10-May-15 s 7.5
10-Jan-11 - 7.3 10-Jun-15 6.9 7.2
10-Feb-11 7.1 7.5 10-Jul-15 6.9 7.4
10-Mar-11 7 76
10-Apr-11 6.6 7.6
10-May-11 6.7 7.3 Reduced Monitoring analysis indicates
10-Jun-11 6.9 7.2 several data points at or below 0.5 SU from
10-Jul-11 6.8 7.2 lower limit = Not eligible at this time
10-Aug-11 6.6 7.3
10-Sep-11 7 7.4
10-Oct-11 6.8 71
10-Nov-11 6.8 Ty
10-Dec-11 6.7 7.4
10-Jan-12 6.7 7 |
10-Feb-12 L eE 7
10-Mar-12 6.6 7
10-Apr-12 6.9 7.4
10-May-12 6.9 7.3
10-Jun-12 6.9 7.5
10-Jul-12 6.8 7.3
10-Aug-12 6.6 7.4
10-Sep-12 6.7 7.3
10-Oct-12 6.7 72
10-Nov-12 6.7 i
10-Dec-12 6.6 7
10Jan-13  ESEEN 7.3
10-Feb-13 S 73
10-Mar-13 8.7 7.4
10-Apr-13 6.8 1.2
10-May-13 6.8 7.5
10-Jun-13 7 7.4
10-Jul-13 7.1 7.6
10-Aug-13 7.1 75
10-Sep-13 7 7.4
10-Oct-13 6.9 7.3
10-Nov-13 6.9 7.5
10-Dec-13 6.8 7.3

10-Jan-14 6.6 7.3
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Christiansburg WWTP - Outfall 001 Effluent BOD; Data

Quanity kg/d Concentration mg/l

I DMR Due Date] {Monthly Average | Weekly Max Average [ Max
10-Jan-10 277.2 387.7 18.5 218
10-Feb-10 2143 295.6 17.2 20.2
10-Mar-10 265.5 321.4 22.7 251

. 10-Apr-10 192.1 - 208.3 16.1 17.8
10-May-10 185.8 205 20.5 229
10-Jun-10 156.9 187.9 18 19.1

10-Jul-10 86.8 1231 11.3 16
10-Aug-10 63.3 92.7 8.9 12.6
10-Sep-10 66.7 77.5 85 10.8
10-Oct-10 1131 144 11.6 16
10-Nov-10 104.1 116.2 12.6 14.1
10-Dec-10 170.6 164.1 20.8 242
10-Jan-11 113.8 114.3 15.3 16.1
10-Feb-11 189.3 2554 243 - 321
10-Mar-11 1839 - 183.2 216 20.7
10-Apr-11 144.5 256.3 12.6 14.2
10-May-11 171.6 213.4 15.2 19
10-Jun-11 291.8 396.5 21.8 293

10-Jul-11 164.3 240.9 17.2 222
10-Aug-11~ 4186 100.3 5 11.6
10-Sep-11 452 75.6 49 7.8
10-Oct-11 80 139.4 8 10.4
10-Nov-11 75 119.2 8.2 13.4
10-Dec-11 93.8 107.1 10.7 12.5
10-Jan-12 88.6 118.7 8.5 14.4
10-Feb-12 - 184.4 257.2 22 28.9
10-Mar-12 136 184.6 15.3 18.6
10-Apr-12 44 4 67.3 3.9 6.3
10-May-12 69.6 175.5 7.3 12,6
10-Jun-12 7.6 16.6 0.9 2.1

10-Jul-12 12.7 27.4 1.7 4.3
10-Aug-12 527 79.3 7.1 10.8
10-Sep-12 18.7 33.6 .2 3.5
10-Oct-12 13.8 17.9 1.7 26
10-Nov-12 376 50.6 47 6.7
10-Dec-12 37.4 39.1 5.1 53
10-Jan-13 30.6 49.7 3.9 5.1
10-Feb-13 329.5 256 12.7 9.3
10-Mar-13 77.2 93.1 _ 7.9 8.5
10-Apr-13 47.4 68.5 5.1 7.1
10-May-13 47.9 70.7 4 6
10-Jun-13 334 776 22 3.9

10-Jul-13 10.8 32.5 06 1.1
10-Aug-13 7.1 0 0.2 0
10-Sep-13 20.4 49.5 22 4.9
10-Oct-13 23.5 59.9 3 7.9

10-Nov-13 40.9 70.9 4.8 6.3
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Christiansburg WWTP - Outfall 001 Effluent BODg; Data

Quanity ka/d [ Concentration mg/l
I DMR Due Date] [Monthly Average | Weekly Max Average | Max

10-Dec-13 37 92.4 36 6.6
10-Jan-14 . 58.2 . 822 5.2 . 8.1
10-Feb-14 293 389 33 4.2
10-Mar-14 200.9 336.7 17.8 38.7
10-Apr-14 80.3 96.4 8.3 9.1
10-May-14 61.5 86.6 6.1 6.9
10-Jun-14 294 63 2.9 49

10-Jul-14  <QL <QL <QL <QL :
10-Aug-14 . 1.3 6 0.18 0.83
10-Sep-14  <QL <QL <QL <QL
10-Oct-14 72 243 1 34
10-Nov-14  <QL <QL <QL <QL
10-Dec-14 171 40.5 2 3.9
10-Jan-15 1.6 7.3 0.2 0.8
10-Feb-15 41.3 54.3 49 6.5
10-Mar-15 ‘ 37.8 60.1 45 7.8
10-Apr-15 95.2 191.2 6.7 10.3
10-May-15 19.2 21.7 2 25
10-Jun<15  <QL <QL <QL <QL

10-Jul-15 36 15.3 0.3 1.5

[Note 3 year Composite Average = 3.748]
F’ermjt Limit = 30 mg/! |

Reduced Frequengy Analyses
3.748/30 = 12.49%
<25% of limit, so facility is eligible for reduced monitoring

Facility eligible for 1/Week monitoring
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Christiansburg WWTP - Outfall 001 Effluent TSS Data

(-)uanity Concentration
[ Date | [Average kg/d | Maximum kg/d Average mg/l § Maximum mg/|
10-Jan-10 186.9 286.6 12.8 16.7
10-Feb-10 141 194.4 1.6 14.8
10-Mar-10 146.4 167.6 12.8 15.9
10-Apr-10 111.4 117.6 9.3 10.2 |
10-May-10 121.7 152.2 13.8 18
10-Jun-10 89.2 104.3 10.5 13.1
10-Jul-10 79.3 117.7 10.5 15.3
10-Aug-10 59 85.7 . 83 11.8
10-Sep-10 49 55.8 6.2 7.3
10-Oct-10 90.4 114.8 - 94 13.1
10-Nov-10  ~ 64.9 734 7.9 9
10-Dec-10 106 102 12.7 15
10-Jan-11 59 72.3 7.9 10.2
10-Feb-11 88.1 115.9 11.3 14.6
10-Mar-11 108.6 119.6 : 12.6 13.3
10-Apr-11 70 120.9 6.1 6.7
10-May-11 81 102.3 71 7.6
10:Jun-11 161 197.3 11.9 14.3
10-Jui-11 89.4 175.6 9 15.7
10-Aug-11 55.6 119.7 6.8 13.9
10-Sep-11 54.7 88.4 59 _ 8.7
10-Oct-11 80.8 159.1 8 10.3
10-Nov-11 65.1 110.7 7 12.2
10-Dec-11 81.3 89.9 94 10.6
10-Jan-12 70.3 97 6.7 9.5
10-Feb-12 146.5 180.8 17.7 21.4
10-Mar-12 122.6 187.6 13.5 15.2
10-Apr-12 68 78.2 6.2 7.5
10-May-12 796 . 182.1 8.9 16.3
10-Jun-12 27 294 3 32
10-Jul-12 38.7 46.9 - 4.7 6.8
10-Aug-12 88.2 112.7 12 15.3
10-Sep-12 79.4 95.1 9.1 10.9
10-Oct-12 50.9 55.8 6.5 8.2
10-Nov-12 65.4 75 8.3 10.1
10-Dec-12 71.6 71.4 9.9 10
10-Jan-13 N 53.4 83.9 7 9.1
10-Feb-13 5§07.2 - 3029 18.9 114
10-Mar-13 83.7 99.2 8.3 8.9
10-Apr-13 43.6 47.3 4.8 5
10-May-13 48.9 5t 4.1 4
10-Jun-13 53.3 80 42 54
10-Jul-13 48.3 65.4 4.3 4.8
10-Aug-13 60.3 58.7 4.1 5
10-Sep-13 60.1 103.9 6.6 10.3
10-Oct-13 54.3 87.7 6.9 11.5
10-Nov-13 79.3 140.2 94 13.2
10-Dec-13 63.8 120.2 6.8 8.5
10-Jan-14 83.1 122.5 7.3 8.8
10-Feb-14 41.3 52.3 45 53
10-Mar-14 123 168.1 10.3 19.3
10-Apr-14 48.9 54.5 51 56

10-May-14 427 54 4.4 43
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Christiansburg WWTP - Outfall 001 Effluent TSS Data

Quanity Concentration

| Date | Average kg/d | Maximum kg/d | Average mg/l | Maximum mg/t
10-Jun-14 477 90.1 47 6.6
10-Jul-14 246 30.9 3.4 4.4
10-Aug-14 26.5 325 3.7 4.6
10-Sep-14 . 284 36.5 31 38
10-Oct-14 36 56.5 4.5 6.2
10-Nov-14 29.9 33.8 3.5 43
10-Dec-14 37.7 42.9 4.9 55
10-Jan-15 33.2 30.9 3.8 4.1
10-Feb-15 44 59 53 71
10-Mar-15 414 47.2 4.9 6.1
10-Apr-15 93.9 203.1 6.4 10.5
10-May-15 37.3 50.1 35 3.3
10-Jun-15 20.7 221 25 29
10-Jul-15 249 291 3.1 37

|3 year composite average = 6.08]

[Permit Limit = 30 mgfi ]

Reduced Frequency Analyses
6.08/30 = 20.26%

<25% of limit, so facility is eligible for reduced monitoring

Facility eligible for 1/Week monitoring
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Christiansburg WWTP - Outfall 001 Effluent DO Data

Minimum mg/l |
10-dan-10 64
10-Feb-10 6.6
10-Mar-10 | 82 [MinLimit= 6.0 mg/l_|
10-Apr-10 7
10-May-10 7.6
10-Jun-10 S Reduced Monitoring analysis indicates
10-Jul-10 TR several data points at or below 0.5 mg/l from
10-Aug-10 6.6 minimum limit = Not eligible at this time
10-Sep-10 7
10-Oct-10  [NNSR2INN
10-Nov-10 7.3
10-Dec-10 oncentration
10-Jan-11 _ | Minimum mg/l
10-Feb-11 10-May-14
10-Mar-11 10-Jun-14
10-Apr-11 10-Jul-14
10-May-11 6.9 10-Aug-14
10-dun-11 [ 10-Sep-14
10-Jul-11 6.9 10-Oct-14
10-Aug-11 6.9 10-Nov-14
10-Sep-11 6.7 10-Dec-14
10-Oct-11 10-Jan-15
10-Nov-11 10-Feb-15
10-Dec-11 10-Mar-15
10-Jan-12 10-Apr-15
10-Feb-12 10-May-15
10-Mar-12 10-Jun-15
10-Apr-12 10-Jul-15
10-May-12 7.8
10-Jun-12 74
10-Jul-12
10-Aug-12
10-Sep-12
10-Oct-12 6.9
10-Nov-12 7.4
10-Dec-12 8.3
10-Jan-13 8.5
10-Feb-13 NN
10-Mar-13 6.8
10-Apr-13 6.8
10-May-13  [NEHINN
10-Jun-13 7.2
10-Jul-13
10-Aug-13
10-Sep-13
10-Oct-13
10-Nov-13
10-Dec-13
10-Jan-14 6.9
10-Feb-14 7.4
10-Mar-14 BRI
10-Apr-14 7.8



8/14/2015 4:47:24 PM

Facility = Christiansburg WWTP 001 @ 6.0MGD
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 110
WLAc = 28
QL =02

# samples/mo. = 20
# samples/iwk. = 4

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

CV. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:
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Facility = Christiansburg WWTP 001 @ 8 MGD
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 84
WLAc = 21
QL =02

# samples/mo. =20
# samples/wk. = 4

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.V. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:
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Facility = Christiansburg WWTP 001 @ 6.0MGD
Chemical = Cyanide
Chronic averaging period = 4

WLAa = 430
WLAc = 130
QL =10

# samples/mo. =1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 20

Variance = 144

C.V. =0.6

97th percentile daily values = 48.6683

97th percentile 4 day average = 33.2758

97th percentile 30 day average= 24.1210
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

20
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Facility = Christiansburg WWTP 001 @ 8 MGD
Chemical = Cyanide '
Chronic averaging period = 4

WLAa = 330
WLAc = 95
QL. =10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 20

Variance = 144

Cc.v =0.6

97th percentile daily values = 48.6683

97th percentile 4 day average = 33.2758

97th percentile 30 day average= 24.1210
#<Q.L =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

20
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Facility = Christiansburg WWTP 001 @ 6.0MGD
Chemical = Zinc -
Chronic averaging period = 4

WLAa = 1800
WLAc = 2200
QL =2

# samples/mo. = 1
# samples/wk. =1

Summary of Statistics:

# observations =1

Expected Value = 80

Variance = 2304

C.v. =0.6

97th percentile daily values = 194.673

97th percentile 4 day average = 133.103

97th percentile 30 day average= 96.4842
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

80
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Facility = Christiansburg WWTP 001 @ 8 MGD
Chemical = Zinc
Chronic averaging period = 4

WLAa = 1300
WLAc = 1600
QL. =2

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations =1

Expected Value = 80

Variance = 2304

C.V. =0.6

97th percentile daily values = 194.673

97th percentile 4 day average = 133.103

97th percentile 30 day average= 96.4842
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

80



MEMORANDUM
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
Blue Ridge Regional Office — Lynchburg

WATER DIVISION
7705 Timberlake Road Lynchburg, VA 24502

SUBJECT: CHRISTIANSBURG WWTP, VPDES PERMIT # VAQ0061751, TOXICS
MANAGEMENT PROGRAM DATA REVIEW

TO: Kip Foster, Water Permits Manager - BRRO
FROM: Kirk Batsel, Water Permit Writer - BRRO
DATE: August 11, 2015

COPIES: Permit file

General Background

The subject facility’s VPDES permit is currently being reissued. As part of the
reissuance, toxicity data generated during the current permit term has been evaluated. The
facility, a municipal major, significantly changed operations for improved plant pérformance in
February 2012, by increasing Mixed Liquor Suspended Solids (MLSS) from an operational low
of <1,800 mg/1 to >2,200 mg/l. The current (2015) application documents this change in
operation and requests that toxicity data review be limited to those tests conducted after (post)
operational change. In accordance with guidance provided during a preliminary reissuance
meeting with DEQ, the facility generated a total of 10 sets of tests to characterize the “new
operational” effluent discharged from the WWTP. Based on this documented operational change
at the facility, it is agreed that toxicity assessment should be limited to those toxicity tests
generated post operational change (February 2012 — present).

The facility’s permit includes conditions for both the existing design capacity of 6 MGD
and a proposed expansion to 8 MGD. The current permit required quarterly chronic toxicity tests
using both an invertebrate (Ceriodaphnia dubia) and vertebrate (Pimephales promelas) indicator
organism followed by annual tests. However, as noted above, the facility elected to conduct
additional quarterly chronic toxicity teststo have a total of ten sets of tests available for
assessment upon permit reissuance. Please refer to Table 1 for results of tests generated during
the current permit term.



Town of Christiansburg WWTP
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. Table 1. Chronic Toxicity Test Results for Christiansburg WWTP; VA0061751, Outfall

001
. Date of test - | Invertebrate NOEC % | - Vertebrate NOEC' |- Survivalin 100% | - Testing -
C b /TUe - %/TUc | . effluent , . Laboratory .
100% C.d.
3/13-19/12 100/1.0 100/1.0 98% P.p. CBI
100% C.d. '
5/30-6/6/12 - 100/1.0 100/1.0 98% P.p. CBI
’ 100% C.d.
8/28-9/4/12 100/1.0 100/1.0 100% P.p. CBI
90% C.d.
10/31-11/7/12 53/1.89(reproduction) 100/1.0 100% P.p. CBI
i 90% C.d.
3/12-19/13 100/1.0 30/3.33(biomass) 98% P.p. CBI
90% C.d.
9/4-11/13 100/1.0 100/1.0 i} 90% P.p. CBI
53/1.88(Survival & 100% C.d.
5/28-6/2/14 100/1.0 biomass) 65%P.p. CBI
90% C.d.
8/25-28/14 100/1.0 100/1.0 97.5% P.p. CBI
‘ 100% C.d.
11/17-20/14 3/33.33(reproduction) 100/1.0 100% P.p. CBI
100% C.d.
2/23-26/14 100/1.0 100/1.0 100% P.p. CBI

Note: All above tests were reviewed in this technical review.

Discussion

The facility completed a total of ten sets of chronic toxicity tests since a significant change in
plant operations was initiated in February 2012. All of tests were evaluated during this technical review.
The chronic toxicity test endpoints were reconfirmed using the attached WETLIM spreadsheet. The
endpoint remains a NOEC of 6% effluent for both the 6 MGD and 8MGD flow tiers. The test endpoints
presented above were evaluated for the need for a WET limitation using STATS.exe per agency
procedure. STATS results for both species are attached. The assessment did not indicate a need for a
WET limitation at this time. '

Based on the above, it is recommended that annual compliance chronic toxicity tests, utilizing
both an vertebrate and an invertebrate indicator organism, continue with the reissued permit at the

Should the CTO for the expanded 8.0 MGD facility be issued during the next permit term, the
new expanded effluent should be re-characterized using quarterly chronic toxicity tests until a

The chronic tests should utilize a dilution series predictive of toxicity at a 6% effluent
concentration. Suggested monitoring series may be found in the Attached WETLIM spreadsheets

Recommendations
D)
6 MGD tier.
2)
total of 10 sets of tests have been completed.
3)
(Table 4) for both 6 and 8 MGD.
4)

A TMP special condition, in accordance with the above is attached for inclusion in the subject

reissued permit.
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TOXICS MANAGEMENT PROGRAM

1.

Biological Monitoring:

a.

In accordance with the schedule in 2. below, the permittee shall conduct
annual chronic toxicity tests using 24-hour flow-proportioned composite
samples of final effluent from outfall 001.

The chronic tests to use are:

Chronic 7-Day Static Renewal Survival and Growth Test using
Pimephales promelas.

Chronic 3-Brood Static Renewal Survival and Reproduction Test using
Ceriodaphnia dubia.

These chronic tests shall be conducted in such a manner and at sufficient
dilutions (minimum of five dilutions, derived geometrically) to determine
the "No Observed Effect Concentration" (NOEC) for survival and
reproduction or growth. Results which cannot be determined (i.e., a “less
than” NOEC value) are not acceptable, and a retest will have to be
performed. Express the test NOEC as TU, (Chronic Toxic Units), by
dividing 100/NOEC for DMR reporting. Report the LC50 at 48 hours and
the IC;s with the NOEC’s in the test report.

The permittee may provide additional chronic tests to address data
variability during the period of data generation. These data shall be
reported and may be included in the evaluation of effluent toxicity. Test

-procedures and reporting shall be in accordance with the WET testing

methods cited in 40 CFR 136.3.

The test dilutions should be able to determiné compliance with the
following endpoints:

)] Chronic NOEC of 6% effluent which is equivalent to a TU, of

16.66.

The test data will be evaluated by STATS.EXE for reasonable potential at
the conclusion of the test period. The data may be evaluated sooner if
requested by the permittee, or if toxicity has been noted. Should -
evaluation of the data indicate that a limit is needed, a WET limit and
compliance schedule will be required and the toxicity tests of 1.a. may be
discontinued.

In the event that the CTO for the expanded 8.0 MGD facility is issued, the
permittee shall conduct quarterly chronic toxicity tests, as in 1.a. above,
until there are a minimum of 10 sets of valid tests completed. Quarterly
chronic toxicity tests for the expanded facility shall begin with six months
of CTO issuance. These tests will be evaluated as in 1.d. above.
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2. Reporting Schedule:

The permittee shall supply a copy of the toxicity test reports specified in this
Toxics Management Program in accordance with the following schedule:

Period Compliance Periods DMR/Report Submission
Annual 1 Permit Effective Date to 12/31/15 2/10/16
Annual 2 1/1/16 to 12/31/16 2/10/17
Annual 3 1/1/17 to 12/31/17 2/10/18
Annual 4 1/1/18 to 12/31/18 1/10/19

Annual 5 1/1/19 to 12/31/19 1/10/20



8/10/2015 12:28:21 AM

Facility = Christiansburg WWTP
Chemical = WET Cd

Chronic averaging period = 4
WLAa =

WLAc = 16.67

QL =1

# samples/mo. =1

# samples/wk. = 1

Summary of Statistics:

# observations = 10

Expected Value = 1.30639

Variance = .311582

CV. =0.427280

97th percentile daily values = 2.59527
97th percentile 4 day average = 1.90091
97th percentile 30 day average= 1.49808
#<Q.L =0

Model used = lognormal

No Limit is required for this material

The data are:
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Facility = Christiansburg WWTP
Chemical = WET - Pp

Chronic averaging period = 4
WLAa =

WLAc = 16.67

QL. =1

# samples/mo. =1

# samples/wk. = 1

Summary of Statistics:

# observations = 10

Expected Value = 2.78577

Variance = 18.5375

C.v. = 1.545540

97th percentile daily values = 12.0892
97th percentile 4 day average = 7.98475
97th percentile 30 day average= 4.26438
#<Q.L =0

Model used = lognormal

No Limit is required for this material

The data are:

©
©

[T 5% Y QI QU U I W i Qi |
w
w
w
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Spreadsheet for determination of WET test endpoints or WET limits
Excel 97 | Acute Endpoint/Permit Limit Use as LCy, in Special Condition, a3 TUa on DMR
T} Revision Date: 121313
5] File: WETLIM10.ds JACUTE 1980000043 TUa LCy= 51 % Usens 188 T
Lz} {MDLEXE required alsc)
B JACUTE WiLAa 183 Note: Inform the permittee that if the mean of the data exceeds
2} this TUs: 1.0 8 limit may result STATS.EXE
] [Chronic EndpomtParm Limit Use as NOEC in Spacial Condition, as TUc on DMR
] CHRONIC ~ 19.80000049 TU, NOEC = 6% Usens 1886 TV,
| I . BOTH 19.80000049 TU, NOEC = €% Useas 1686 TU,
[Enter data in the cells with blue type: JAML 19.80000043 TU, NOEC = 6% Usens 1666 TU,
" |Entry Date: o815 JacuTE WiLAae 198 Mote: Inform the permitte that if the mean
" |Faciity Mame: Mew River cHRONIC WiLAc 22 of the data exceeds this TUc: 813670468
__ |VPDES Number: VA0061751 * Both means acute mpressed st chranic a limit may result using STATS.EXE
__ |Outfall Number: 1 o
=2 % Flow to be used from MIXEXE
__|Ptant Flow: & MGD Enter YN Y
= |pouts 1a10: 47 MGD 100 % Acute 66:1
" |chironic 7a10: &7 MGD 100 % Chronic 224
Are data available to caloulate CV?  (YN) N {Minimum of 10 data points, same species, needed) Go o Page 2
|are data available to calculate ACR? (Y] N (NOEC<LCS0. donot use greaterfess than data) Go lo Fage 3

1515151515 %
4.504504505 %

Flant flowiplant flow + 1210

NOTE: If the IWCa is >33%, specity the

Plant flowiplant flow + 7010

NOAEC = 100% testiendpoint for use

66 100MACa
2 100MANCe

ey ey
22 2 Instream criterion (1.0 TUs) X's Dilufian, chronic

113181
1

JACR -acute/chronic ratio
[CV-Coefficient of variatior
Constants  eA

LLPEEEE LR L e P L]

16,8 ACR X's WLA, - converts acute WLA to chronic units

10 LCSO/NOEC (Default is 10 - i data are available, use tables Page 3)
0 & Default of 0.6 - if data are available, use tables Page 2)
0.4108447 Default = 0.41

&8 05010372 Default = 0.60
eC 24334175 Default = 2.43
oD 24334175 Default = 2.43 (1 samp) No. of sample: 1

LTA,, BINT06 WiAscXeeA  _—
LTA, 1334302806 WLAC X's eB
L |MDL* with LTA, . 19.80000043 TU, NOEC = 5.060505 (Protects from acute/chronic toxicity)
|MoL* with LTA, 3248915798 TU. NOEC = 3078845 (Protects from chronic toxicity)
[ |AML with lowest LTA 1680000048 TU. MNOEC = 050505 Lowest LTA X's eD
T [ FonLY TLIMITT 1S NEEDED, CONVERT MDL FROM TU, 19 TU, |
: MDL with LTA, 1.520000048 TU, Lcso = 50505043 %
_|MOL with LTA, 3246915788 TU, LCS0 = 30798458 %

*The Maximum Dally Limit ks calculated from the lowest
LTA, X's #C. Thve LTAa.c and MDL using It are driven by the ACR.

Rounded NOEC's
NOEC =
NOEC =
NOEC =

Rounded LS50
Lcs0 =
LCs0 =



= 24317828

| | | | 1 | 1 | 1 1 1
j Page 2 - Follow the directions to develop a site specific CV (coefficient of variation)
=] #F YOU HAVE AT LEAST 10 DATA POINTS THAT Wertebrate Inventebrate
= ARE QUANTIFIABLE (NGT “=" OR "> IC; Data 1G5 Data
= HER o o
LCy; Data LN of data Ly Data LN of data

: r m.—“' ER“TEIR‘ g THE TEV WiLL BE rnnssnane EETTTTEETY
=} FICKED UP FOR THE CALCULATIONS 1 1
L3 BELOW. THE DEFAULT VALUES FOR 24, 2 2
= B, AND «C WILL CHANGE IF THE TV IS 3 3
= ANYTHING OTHER THAN 0.5, 4 4
et § 5
152 [ [
= 7 7
] Coefficient of Variation for effuent tests g 8

(] ]
5= oV = 0.6 (Defaudt 0.5) 10 10
= 1" ]
1=3] &= D.3074847 12 12
=3 &= 0.554513029 13 13
=y " 14
] Using the log variance to develop eA 15 15
= {P. 100, step 2a of TSD) 16 ]
€3 Z = 1.881 (97% probability stat from table 7 i7
=] A= -0.5B5296658 1] 18
= eh= 0410944588 19 19
3 2 20
=4 Using the log variance to develop ¢8 1 ;
(P 100, step 2b of TSD) St Dev NEED DATA MEED DATA St Dev NEED DATZNEED DATA
= &= 0086177636 Mean 0 0 Mean 0 o
| &= 0.292560375 Variance 0 0.000000 Variance 0 0.000000
= B= -0.509098225 oV 0 oV o
= e8= 0.601037335
] Using the log varlancs fo develop s€
=] (P 100, step 4a of TSD)
= &= 0.3074847
En a= 0.554513028
(=] C= 0.880296658
[y eC= 2433417528
T Using the log variance to develop eD
1y (P. 100, step 4b of TSD)
A n= 1 This number will most Hicely stay as "1°, for 1 sample/month.
I 8’= 0.3074847
L 8= 0554513029
= B i
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lacute and chronic, tested at the same femperature, same

To determine Acute/Chranic Ratio (ACR), insert usabile data below. Usable data is defined as valid paired test results,

The chronic NOEC must be less than the acute

|LCx, since the ACR divides the LCy, by the NOEC. Lc-vtmwmubom

Page 3 - Follow directions to develop a site specific ACR (Acute to Chronic Ratio)

Table 1. ACR using Vertebrate data Convert LCy's and NOEC's to Chronic TU's
[ : for tse in WLAEXE
= able 3. ACR used: EL
1 WA Ly NO DATA Enter LCoy JUc  Enter NOEC e
= 2 A A m m ﬂ.\ m NO DATA 1 NO DATA NO DATA
= 3 MA A A #NA, A A NODATA 2 MO DATA NO DATA
i 4 mA A WA WA A #UA  NODATA 3 NO DATA NO DATA
= 5 #NA A #NIA #A A A NODATA ‘ NO DATA NO DATA
= &  #NA ;A #NIA A #NA #NA  NODATA 5 ND DATA NO DATA
2 7 WA A A WA #NA A NODATA 8 NO DATA NO DATA
= 8 BNA A BUA A #NA #NA  NODATA 7 MO DATA NO DATA
= 2 NA A #NIA A A A NODATA 8 NO DATA NO DATA
i 0 NA #NIA ENIA #NA LY #NA  NODATA 9 NO DATA NO DATA
= w NO DATA NO DATA
ACR for vertebrate data: o} 1 NO DATA NO DATA
L0 5 5 2 NO DATA NO DATA
prae Table 1. Result: Vertebrate ACR ] i NO DATA NO DATA
[E] Table 2. Result: Invertabrate ACR ] 14 NO DATA NO DATA
IEE Lowest ACR Default to 10 15 NO DATA NO DATA
= = 0 BATA 5 BATA
Table 2. ACR using Invertebrate data ki) NO DATA NO DATA
® NO DATA NO DATA
19 NO DATA NO DATA
J Setd 1= Noec mam m Beomean mm 2 NO DATA NO DATA
7] 1 mA A A NO DATA
i 2 WA NIA 'Nm m #A m NO DATA § WLAEXE determines that an acute limit is needed, you need to
i 3 A WNIA ENIA A #A #NA NODATA konvert the TUc answer you get to TUa and then an LC50,
] 4 WA A A, A A #NA NODATA fariter it here: NODATA %LCq
e} 5 A A #NA A A #NA  NODATA NODATA TUa
4 & WA WA | WA WA Loadad ®UA  NODATA
T A A #A A A #NA NODATA
8 WA #?0A BNIA A ENIA #NA  NODATA
= 9 WA A #NA A A #N/A  NODATA
] 10 A A A A A #NA  NODATA
=] ACR for vertebrate data: 0
[} DILUTION SERIES TO RECOMMEND
154 Table 4. Monitoring Limit
iR I Effent Tuc e Efivent TUc
il Diluhon series based on data mean 12.3 81387047
15} series 1o use for fimit -] 16666567
ot Dilufion factor to recommend: 03505708 0.244848
= Dikution series to recommend: 100.0 1.00 100.0 1.0
= 351 285 245 4,
[ 12.3 8.14 60 166
L] 43 2321 1.5 68.
e 151 65.21 0.4 277.71
oot} Extra dilufions ¥ needed 0.53 188.85 a1 134.02
{7 0.18 538.70 0.0 4629.63




Cel: 8
Comment:
This is assuming that the data are Type 2 data (none of the data In the data &6! are censored - *<® of *>*).

cell: K18
Comment This is assuming that the data are Type 2 data {none of the data In the datn &= are censored - °<" or *>*).

Cell: J2
Comment: Remember to change the "N” to "Y™ if you have ratios entered, otherwise, thoy won'l be used In the calculabons.

Cell: CH0
Comment:
If you have sntsred data to calcutate an ACR on page 3, end this is etill defaulted to ~10°, make surp you have sslected “Y™ in call E21

Cell: C4 B
Comment If you have entered data to cajcutate an effluent epecific CV on page 2, and tis is etil) defaulted to "0.6", make sure you have selected Y™ in cell E20

Cell: L48
Comment
Seo Row 161 for the appropiiate dilution series to use for these NOEC's

Vertabeates are:

Pimephales promelas
mykies

Cyptinodon variegatus

Cell: €117
Comment: Vertebratos are:

Pimephales promelas.
Cyprinodon variegatus

Cell: M1
Comment The ACR has been picked up frem cefl C34 on Page 1. If you have paired data to calculate an ACR, enter it In the tables to the (eft, and make sure you have @ Y™ in cell E21 on Page 1. Otherwise, the default of 10 will be used ta convert your acute data.

Cell: M121
Comment: If you are only concemed with ecute data, you can enter H in the NOEC column for and the number will be equi to the TUa. The caloulation is the same: 100/NCEC = TUg or 100/LC50 = TUa.

Cel): C138
Comment: Invertebratos are:
Cariodaphnia dubia
Mysldopsis bahia
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CEL L L]

IACR -souteichranic ratio
[CV-Coefficlent of variafior

Spreadsheet for determination of WET test endpoints or WET limits

10 LC50/MNOEC (Detault is 10 - if data are avallable, use tables Page 3)
0.5 Dofaull of 0.6 - If data are available, use tables Page 2)

Constants  eA 04109447 Defoull = 0.41
B8 0.5010373 Default = 0.60
ol 24334178 Defaull = 243
D 24334175 Defaull = 2.43 (1 samp) Mo. of sampler 1
LTA, . B.13670506 WlAac Xs eh
LTA, | 1334302806 WLA: X's B
MDL™" with LTA, , 18.80000043 TU, NOEC = 5.050505 (Protects from acutelchronic toxicity)
IMDL™" with LTA, 3246915798 TU. NOEC = 3079848 (Protects from chronic toxicity)
JAML with lowest LTA  18,80000048 TU, NOEC = £ 050505 Lowest LTA X's eD

TF ONLY ACUTE ENDPOINTILIMIT IS NEEDED, CONVERT MOL FROM TU, 1o T, I

[MOL with LTA, ,

1880000045 TU,

IMDL with LTA_ 3248815798 TU,

LCS0 =
Lcs0 =

50,50504% %
30.798458 %

Excel 7 Acute Endpoint/Permit Limit Use a3 LGy in Special Condition, a3 TUa on DMR
Revision Date: 12713113
File: WETLIM 10.ds ACUTE 1.880000049 TUa LCy = l_1 % Use as 1.’_‘ Tia
{MILEXE required alsc)
JACUTE WLAa 198 Note: Inform the permittee that if the mean of the data exceeds
ldl‘[}_h__ 1.0 immmmsmrsm
[Crronic EndpomtParmi Limit Use a3 NOEC in Spocial Condition, as TUc on DMR |
JCHRONIC  19.80000049 TU, NOEC = 8% Useas 1666 T,
(R [ Ty [aoTH 19.80000048 TU, NOEC = 6% Ueas 1666 TU,
data in the celis with blue type: JAML 19.80000048 TU, NOEC = &% Useas 1666 TU,
Entry Ds 0811115 Jacute wiLaac 188 Note: Inform the parmittas that if the mean
[Facility Name: New River [CHROMIC WLAc 222 of the data exceeds this Tle: B.12670468
(VPDES Mumber: VADOETTS1 | Both means acute sxgressed an chronic Iﬂﬁﬂ“&! STATSEXE
[Plant Flow: 8 MGD Enter YN ¥
Arcute 1Q10: 467 MGD 00 % Aats £5:1
(Chranic TQ10: &77 MGD 100 % Chronic 224
Are data avallable to cakoufate CV?  (YIN) N (Minimum of 10 data points, same species, needed) Goto Page 2
Are data available to calculate ACR? (Y/IN) N {NDEC=LC50, do not use greaterfess than data) Goto Page 3
e, 1515151515 %  Plant flowsplant flow + 1010 [NOTE: N the IWCa ks >33%, specify the
4504504505 %  Plant flowdplant flow + TQ10 NOAEC = 100% testiendpoint for usa
Dilution, acute 65 100/WCa
chronic 22 100/WCe
1.98 Instream criterion (0.3 TUs) X's Dilution, acute
LA, 22.2 Instream oriterion {1.0 TUc) X's Dikufion, chranic
wu\_: 18.8 ACR X's WLA, - converts acute WLA fo chronic units

“The Maximum Dally Limil Is calculatod from the lowest
_LTA, X's ¢C. The LTA,c and MDL using It are driven by the ACR.

Rounded NOEC's
NOEC =
NOEC =
NOEC =

Rounded LC50%
LCS0 =
LCS0 =

8%
4%

51 %
n
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Page 2 - Follow the directions to develop a site specific CV (coefficient of variation)

IF YOU HAVE AT LEAET 10 DATA POINTS THAT Vertebrate Invertebrate
ARE QUANTIFIABLE {NOT <" OR ") ) IC.; Data IC.5 Data
FOR A SPECIES, ENTER THE DATA IN EITHER or ar
COLUMN "G” (VERTEBRATE] OR COLUMN LCy, Data LN of data LCy Data LN of data
"J (INVERTEBRATE). THE 'CV WILL BE L ) ]
PICKED UP FOR THE CALCULATIONS L | L |
BELOW. THE DEFAULT VALLES FOR A, 2 2
B, AND oC WILL CHANGE IF THE TV IS 3 3
ANYTHING OTHER THAN 0.5, 4 4
] )
] [
7 ¥
Coefficient of Variation for effluent tests 8 8
] E
oV = 0.6 (Defaudt 0.6) 0 10
1 1
o= 0.3074847 12 12
8= 0.554513029 13 13
14 14
Using the log variance fo develop eA 15 15
(P, 100, step 22 of TSO) 16 1%
Z=1.881 (7% prob stal from table 17 17
A= 0.589296658 18 18
eA = 0410944686 19 19
20 20
Using the log variance to develop e8 d T . .
(P. 100, step 2b of TSD) St Dev NEED DATA NEED DATA StDev NEED DATANEED DATA
8= 0.086177695 Mean [ 0 Mean 0 °
8= 0.283560379 Variance 0 0.000000 Variance 0  0.000000
Bs= -0.509088225 cv o oV 0
eB= 0.601037335
Using the log variance to develop eC
(P 100, step 4a of TSD)
&= 0.3074847
8= 0.554513029
C= 0.889296658
eC= 2433417525
Using the log variance to develop eD
(P. 100, step 4b of TSD)
ns= W § This number will mast likely stay as "1", for 1 sample/month.
&= 0.3074847
8= 0.554513028
Be barmandnons

eD= 243317525
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Page 3 - Follow directions to develop a site specific ACR (Acute to Chronic Ratio)

|To determine Acute/Chronic Ratio (ACR), insert usable data below. Usable data is defined as valid paired fest results,
|cute and chronic, tested at the same temperature, same species. The chronic NOEC must be less than the scute
ILCx, since the ACR divides the LCs; by the NOEC. LC4,'s >100% should not be used.

{1 Table 1. ACR using Vertebrate data Convert LCy,'s and NOEC's to Chronic TU's
HE for use in WLAEXE
[21:3 able 3. ACR used: 1
s Sotd LCu E !'_ EI& m Antllog ACR to Use
;_ 1 #NA # b i_NEA NO DATA Tuc  Enfer NOEC Tue
(= 2 WA NA NA m m #NA  NDDATA 1 NO DATA NO DATA
I Y ;A A Ly A #NA  NODATA 2 NO DATA NO DATA
= 4 PR #UA A A #NA #NA NODATA 3 NO DATA NG DATA
o= 5 #A A A A A #NA  NODATA 4 NO DATA NG DATA
By 6 #NR A #NA A A #NIA MO DATA 5 NO DATA NO DATA
o= 7 #NA #NIA ENiA A A #NA  NODATA 1 NO DATA NO DATA
= 8 A A A A A #NA  NODATA 7 NO DATA NO DATA
L 8 WA A A A WNIA #NIA NO DATA 8 NO DATA NO DATA
aiil 10 A #NIA A BNIA wNA #NIA NO DATA 8 NO DATA NO DATA
Lk - ] NO DATA NO DATA

ACR fur vertebrate data: " NO DATA NO DATA
= 2 _ NODATA NO DATA
(BT, Table 1. Result: Vertebrate ACR ] 13 NO DATA NO DATA
e Table 2. Result: Invertebrate ACR. [ 14 NO DATA NO DATA
g Lowest ACR Default 1o 10 o MO DATA, NO DATA

18 NO DATA NO DATA
B Table 2. ACR using Inveriobrate data 17 ND DATA NO DATA
i1 G : 18 NO DATA NO DATA
T 19 NO DATA NO DATA
HEY Setd (1= NOEC TestACR Logarthm Geomean  Antilog ACR 1o Use 2 NC DATA NO DATA
] 1 #uA #NIA A #A A #NA  NODATA
r 2 A A A A A #NA  NODATA f WLAEXE determines that an acute fimit is needed, you need to
E 3 A A A A #NIA #NA  NODATA Conwert the TUc answer you get i TUa and then an LC50,
j14 g 4 A E T A FNIR A ENIA NO DATA anter it here. NODATA %lLCqy
gl 5 A A A WA A #NIA NODATA NODATA TUa
5 6 #A A #UA A A #UA  NODATA
] 7 #A #NA #A #NA #e #WA  NODATA
P 8 #A #NA #UA A #he #NA  ND DATA
= s #A FNA  WUA  FNA  #NA  #NA  NODATA
I 10 #NA INA A A A #NIA  NODATA
= ACR for vertebrate data: |
O RECOMMI

i Table 4. Monitoring Limit
i1 Tue |oeEffuent Tuc
Tl Dilution series based on data mean 123 B.1367047
ba) Dilution series to use for fimit e 18.686667
[ Dilution factor to recommend: 0.3505708 0.244549
i Dilution series to recommend: 100.0 1.00 100.0 1.
[y 381 285 245 408
[} 123 8.14 60 16.67
1] 43 2321 15 68,
el 1.51 66.21 0.4 277
= Exra dilutions if needed 0.53 188.85 a1 1134.02
b 045 53870 0.0 452663




cell: 19
Comment: . . .
This is assuming that the data ara Type 2 data (none of the data in the data set are censored - °<* or *>*),

Ccell: K18 : : )
Comment: This is assuming that the data are Type 2 data (none of the data In the data est are ensored - *<* or *>"). . .

Cell; J22 . : .
Comment: Remember to changs the "N” to "Y".if yoii have ratios entered, otheiwise, they won't be used in the caloulations...
Cell;.C40 . ] .
Pyou have entered data to calcudate an ACR on page 3, and this is still defautted to “10°, make sure you have selected "Y* in coll E21

Cell::Ca
Comment: If you have sntared data to cajcutate an effuent epecific CV on page 2, and this (s 6] defaulted to "0.6", make sure you have eelscted Y™ in cell E20

Cefl:L48
Comment::
Soa Row 151 for the eppropriate diution seriea to use for thess NOEC's.

Cell: G62
Comment
Vertebratas are:

cdl: c117
Comment: Vertebrates are:

Pimephales promelas
Cyprinodon varisgatus

Call: M110
Comment:The ACR has been pickad up from oell ©34 on Page 1. (F you have paired data {a caloulate an ACR; enter.it in the tables to the left, and make eure you have & Y* in oell E21 on Page 1. "Otherwis, the defaidt of 10 will bo used to comvert your aoute data.

Cedl; Mt21
Comment: If your are anly concermed with acuts data, you can enter.itin the NOEC oolumn for. and the number Wi be to the TUa, The is the same. =TUo of 100/LC50 = TUa.

Cefl; C138
Comment: Invertebrates ar:

Cerlodapinia dubla
Mysidopela bahia



WATER QUALITY CRITERIA / WASTE LOAD ALLOCATION ANALYSIS

Facility Name:

Christiansburg Wastewater Treatment Facility
Receiving Stream: Permit No.: VA0061751

New River Date: 6/9/2010 Version: QWP Guidance Memo 00-2011 (8/24/00)
Stream Information Stream Flows Mixing Information - Effluent information
Mean Hardness (as CaCO3) = 76 mgiL 1Q10 (Annual) = 467 MGD Annual -{Q10Flow= 100 % Mean Hardness (as CaCO3) = 176 mohL
90% Temperature (Annuat) = 23 degC 7Q10 (Annual) = 577 MGD -7TQI0Flow= 100% 90% Temp (Annual) = 21 degC
90% Temperature (Wet season) = 14 degC 30Q10 (Annual) = 663 MGD -30Q10Flow= 100 % 90% Temp (Wet season) = 17 degC
90% Maximum pH =~ 8.2 su 1Q10 (Wet season) = . 546 MGD Wet Season -1Q10Flow= 100 % 90% Maximum pH = 74 sy
10% Maximum pH = 738U 30Q10 (Wetseason)= 1079 MGD -30Q10 Flow= 100 % 10% Maximum pH = 6.8 su
Tier Designation = 2 30Q5= 741 MGD 1992 Discharge Flow = 0.000 MGD
Public Water Supply (PWS) YIN? = Y Harmonic Mean = 1527 MGD Discharge Flow for Limit Analysis = 6.000 MGD
V(alley) or P(iedmont)? = v
Trout Present YIN? = N
Early Life Stages Present Y/N? = Y
Footnotes:

1. All concentrations expressed as microgramaiter (ug/}, unlass noted atherwise.

2. All Row valyes are expressed as Milion Gallons per Day (MGD).
3. DI go vol are highast thy

99 of 2C maximum for (ndustries and design flows for Municipats.

4. Hardness expressed es mpfl CaCO3. Standards calculated using Hardness velues in the range of 25-400 ma/l CaCO3.

6. “Public Waler Supply™ protects for fish & water

ption. “Other Surf,

6. Carcinogen *Y" indicates carcinogenic paramedar,
7. A la WQSa sol {rom
B, Metsls measured a8 Disaolved, uniess specified ctherwise.
9. WLA = Wasts Load Allocation (based on standards).

tables, based on pH and temperature.

Waters® p for fish consumption anly.

10. WLA = Wasta Load Allocation (based on standards).

11. WA gre based on mass belances (tess background, If data exist).

12. Acule - 1 hour avg.

not to be

13, Chronic - 4 day avg. concentration (30 day avyp. for
14. Mass balances employ 1Q10 for Acute, 30010 for Chronic Ammonie, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens,

and F

Msan for C

more than 1/3 yasrs,
ia) nol to be

ded move then /3 years.

Actual flows

-18. Effuent Limitations are

of the mixing anslysis and may be |eas than the actusl flows

using the

WLA and EPA's statistical approach (Technical Support Document).

PEY

7S 530 sv
7‘7’?2
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Eacility Name:

RO, W astmmtr TréaPatat FockRy
Naw River

Toodr; Parsmoter and Farm
Aoenaphihene
Acrolein

Aldnin

Ammonia-N (Annual)
Ammaonia-N (Wet Saacnn)
Anthracons

Chioroisogropyl Ether
Bis2-Ethyichexyl Pithalate
Bromolom
Sutyl Bonzv Phthatate
Cadmium
Garbon Tetrachloride
Chiordane

Diazinon
Dibenz{a,hlanthrecene
1.2-Dichiorabenzene
1,3-Dichiorohenzano
1.4-Dichiorabenzene
33-Dichiprobenzidine
Dichlorabramomethanse
1,2-Dichiaroathana
1,1Dich
1.2-trans-dichioscothyleng
2 A-Dichiorophano)
2,4-Dichioraphsnoxy Acelic Acid
1,2-Dichinropropans
1,3-Dicidoropropens

Dialdrin

Disthyl Pithalate

2,4 Dimethyipheno!

Dimethyl Phthalate

Apha-Endosulfan

PRE - DISCHARGE

WATER QUALITY CRITERIA
0.000 MGD Oischargo Fiow - 100% Stream Mix

OQOOOOOO°°°°°°°°°°°°°°°°°°=°ﬁ°§
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o
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Aquatic Protection
Acdle Chronig
Nong None
None None
None None
3.0E+00 - Neno

5.7E+00 mg. 1.0E+00 mgn.

8.7E+00 magil 1.8E+D0 moA
Nons None
Nong None

3.4E+02 1.8E+02
Nona None
Nona Nana
None None
None Nong
Nena Nona
None None
Nene None
Nene Nane
Nono Noneo
Nong None
None None
None Nona

20E+00 8.1E-01
Nene None

24E+H0 4.3E-03 8
9.6E+02 mpt 2.3E+02 mpAL

1.9E02 mgt.  1.1E02 mpL.

None None
Naone None
None Nong
None Nong
Nons None

83502 4.4E02
4,8E+02 6.0E+01
1.6E+01 116401

None Nene

Nono Nong
1.0E+01 TAE«00
22E+01 5.2E+00

1.7€-01 1.7€-04
Nona None
Nono Nane
None None
None Neone
None None
Nofio Nong
None None
None None
None None
None None
None Nong
None None
Nono None
2.4E-01 5.6E-02
None None
None None
None None
None None
None None
None None
None Neone
Nono Nono
Nono None
22E-01 S.6E-02
22601 5.6E-02
22E-01 5.6E02

man
Publo Water
Supplies

. TE+02
8.1E+00
5.1E-01
4.9E-04
Nose

None
8.3E+03
5.6E+00
1.0E+Dt
20E+03
2.2E+01

8.6E-04
J.8ED2
3.8E-02
3.8E02
A.8E-02
3.0E-01
1.4€403
1.2E+01
4.3E+01
1.5E+03

1.3E+03
1.4E+Q2
31E-0d
2.2E-0d
2.2E-03

None

None
3.8E-02
4.2E+02
3.2E+02
8.3E+01
24E-01
5.6E4+00
3.8E+00
3.3E+02
1.4E+02
T.7E+01
1.0E+02
5.0E+00
3.4E+00
5.2E-04
1.TE+D4
3.BE+02
2.7E+05
2.0E+03
B.HE+01
1.3E«01
1.4E+00
5.0E-08
3.6E01
6.2E+0%
0.2E+01

8.2E409

Other Sirface

Waters

0.9E+02

8.3E+00
2.8E400
5.0E04
None
None
4.0E+04
B.4E+(02
None

None
5.1E+(2
20E-D3
1.8E01
1.8E01
1.8E-01
1.8E01
S$.3E+00
6.5E+04
22E+01
1.4E+03
1.9E+03
None
1.8E+01
9.1E-03
Nong
Norta
1.8E+D3
1.3E+02
1I1E+D4
1.6E+03
1.6E+02
Nene
None
None
Nono
1.8E-02
None
1.8E+Q4
3.4E-03
22€03
22E03
Nono

None
1.8E-01
1.3E+03
8.6E+02
1.9E+02
2.86-01
1.7E+02
3.7€+02
7.1E403
1.0E+04
2.6E+02
Nono
1.56+02
2.1E+02
5.4E-04
4.4E+04
8.5+02
1.1E+08
4.5€+03
6.3E+03
2.8E+02
3.4E+01
8.1E-08
2.0E+00
B.8E+01
B.BE+Ot
Noro
B.9E+04

INSTREAM BASELINES
Acute Chronic H-Hostth
Hone Hone 8.7E+0%
None None 6.1E-0%
None None S.1{E-02
7.5€-01 *  Kona 49603
1.5E+00 mgA.  2.9E-01 mgA. None
1.5E+00 moA. 4.7E-01 moA. Nono
None None 8.3E+02
None None §.6E-01
8.6E+0" 3.8E+01 1.0E+0Q
None None 2.0E+02
None None 2.2E+0
None None 8.6E05
Nona Nona 3.8E-03
None None 39E-03
None None 3.6EQ
Nong Nane J.6E03
None None 3.0802
Nene None 1.4E+02
Nane None 1.26400
None None 432400
None None 1.5E¢02
1.26-01 2.3E-01 50801
None 23EM
8.0E-D1 11EQ03 8.0E04
2.2E+02 mp. §.8E+01 .  2.5E¢04
48E-03 mgh.  2.0E-03 mpr. Nono
Nonn None 1.3E+01
MNone None A0E-01
Nons None 34E+01
- None None 1.0E+02
Nano None 8.1E+00
29E-02 1.0E02 None
1.1E+02 1.5E+01 None
4,0E+00 28E+00 None
HNono Nonoe 1.0E+01
None None 3.8E-04
3AE+00 2.3E400 SRER
5.5E+00 1.3E+00 1.4E+01
Nono Nono 31E-04
Nond 22E-04
2.6E-01 25€-04 22E-04
None 2.8E-02 None
4.3E-02 4.38-02 None
Nono None 3.6E03
None Nona 42B+01
Nono None 32E+Q1
Nono None G.3E+00
None None 2.1E02
Nong Nono $.5E-01
Nong None 3.8E-01
None Nonoe 33E+01
Nono None 1.4€+01
None None T.TE+QD
None None 1.0E+01
None None $.0E-01
Nono None 34E-01
6.0E-02 1.4E02 §2E-05
Nono None 1.76+03
None None JBEA01
None Nona 2.7E+04
None None 20E+02
None None 6.0E+00
None None 1.3E+00
None Nona 1.1E01
None None S.0E-09
None None 3J6ED2
§.5E02 14E02 6.2E+00
5.5E-02 14E-02 6.2E+00
S.SE-D2 1.4€02 None
None None 6.2E+00
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Chnbtaratmmy Watiedter Voptaar oty VAQ061781 . WATER QUALITY CRITERIA
Receiving Sypany Oate: 0,000 MGD Discharpe Fow - 100% Stream Mx
New River 6/B2010 91th Percentiies of Current Downstream Fyman Health
Effiuent Concentrstinns Value Mix C; thoers Aquatic F Publin Water Other Surtacs INSTREAM BASELINES
Taxic Pasameter and Form Cercinogen? Doy  _4Day_ _30-Day dm Dsta _ Acute Chronc _HHooth _Acuts Chronis Supptes Walers Acute Chronic HeHoalth
Endrin N 0 0 0 0 0 [ 8.66-02 J3.6E-02 8.9E-02 6.0E-02 2.2E02 8.0E-03 5.9ED3
Enartn Aldetwyde N o 0 '] ] 0 0 ] None Nona 29E-01 3.0E-01 None None 2.9E02
Ethyibenzene N ] 0 ] -0 0 0 0 None Nene S.38+02 2,1E+03 None None S.3E401
Fluoranthene N 0 ] [ )] 0 0 0 None Nono 1.3E+02 1.4E+02 None None 1.3E401
Fluorena N [} 0 0 ] [} 0 0 None None 1.1E+«03 5.3E+Q3 Nona None 1.1E+02
Foaming Agenis (MBAS) N [] 0 0 [} 0 0 0 None None 5,0E+02 None Nare _ Nome S.0E+01
Guthion N 0 0 0 0 [ [ 0 None 1.0E02 None None None . 2.6E03 None
Heptachlor M 0 [ 0 ] [ 0 0 §.2E-01 3.8E.03 7.9E04 7.0E-04 1.36-01 0.5E-04 T9E0S
Heptachior Epoxide Y ] 0 ] 0 ) 0 0 5.2E01 3.86-03 39E-04 3.9E-04 1.36-01 9.5€-04 39E08
Haxachiorobanzene A 4 0 0 L 1] (] 0 0 Nong None 28E-03 2.9E03 None None 2.8E-04
Hexachiorabutadiene A 0 0 ] 0 0 0 0 None None 4.4E+00 1.8E+02 None None 44E-01
Hexachiorocyciohexane Alphe-BH¢ v 0 0. 0 0 0 [} 0 None None 28E-02 4.9E-02 Nane . None 26E03
Hexachiorocyciochaxane Bela-BHC Y 0 0 0 0 0 0 0 Nono None 9.1E02 1.7601 None Neno 8.1E403
Galwna-GHC, (m: Y ] 0 0 0 [} a [ 8.5E-01 None 9.8E-01 1.8E+00 2.4E-01 None 0.8E-02
Hexachiorocyclopentadiene N 0 0 0 [ 0 0 0 None None 4.0E+01 1.9E+03 Nong Nons 4.0E+00
Heaxachloroe Y ] 0 [ (] [ -] 0 None None 1.4E+01 J.3E+01 None Nona 1.4E+DD-
Hydrogen Sutfide N 0 [+ [ 0 (1] 0 0 None 2.0E+00 None Nore Nane 5.0E-01 None
Indano{1.2.3-cd)pvrene Y 0 0. 0 0 ] 1] ] Nong Nong 3A.6E02 1.6E01 None None 3.8E-03
ton N 0 ] [} 0 0 0 ] Nono None 3.0E+02 Nono Nona Nons 3.0E+00
Isophorone Y 0 0 0 0 0 0 [ None None 3.5€+02 9.6E+03 Nono None 3.6E+01
Kepona N 0 0 0 [} [} 0 [} Nong Zoro Nong Nana None Zaro None
Load N 0 0 [} 0 0 0 [ B.4E+0Y 9.5E+00 1.5E+01 None 2.1E+01 2.4E+00 1.5€+00
Matathion N 0 ] 0 0 0 0 0 Nona 1.0€01 None None Nono 2.8E02 Norg
Manganese N 0 0 0 ] 0 0 [} Nona None 5.0E+01 Nene © Nong None S.0E+00
Mercury N [} 0 [} 0 0 0 [} 1.4€400 7.7€-01 None Nona J.5E01 1.9 Nane
Methy! Bromdde N ] [} (] 0 (1] 0 0 Nona Nona 4.7E+01 1.5E+03 Nane None 4.TE+00
Methylena Chioride Y 0 0 [ ] )] 0 Q Nona Nore 4.6E+01 §.8E+03 Nane Nono 4.8E+00
Meth N 0 [ [} M) 1] 0 a Nono 3.0802 1.0E+02 Nona None 7.5€-03 1.0E+01
Mirex N L] 0 [} 0 [1] 0 Q None None None None Zero Nono
Nickel N 0 0 [} 1] 0 0 o 1.4E+02 1.6E+01 G.1E+02 4.8E+03 36E+M - 4.0E+00 6.1E+01
Nitrate (as N) N 0 9 [} 0 [} [} 1] Nane no 1.0E+01 mpL None None Nona 1.0E+00
N 0 0 (] [ 0 [ [ Neona 1.7TE+01 6.9E+02 None None 1.7E+00
N-Nilrosodimethyamine Y 0 0 o 0 - 0 0 o None Nona 8.9E03 3.0E+Q1 None None 6.96-04
N-Nitrosodiphenyiamino Y 9 0 0 0 0 ] [} None None 3.3E+01 8.0E+Q1 Nons None A.3E+00
N-Nitrosodi-n-propytarnine Y a [] 0 0 /] D ] Nana None S.0E-02 5.1E+00 Nons None S.0E03
Nonylpheno! N 0 0 0 0 0 0 0 28E+01 8.6E+00 Nane Nono 7.06+00 1.7E+00 None
Parathion N q [} 0 0 (4] ] 0 6.6E-02 1.38402 Nong None 1.8E-02 J.3E-09 None
PCB Touat Y [ 0 0 0 [) [ 0 Nana 1.4E-02 6.4E-04 8.4E.04 None 3.8E-03 6.4E-05
Pentachlorophenol Y [ 0 0 0 0 <] 0 1.2E+01 9.0E+00 2.TE+00 3.0E+01 2.8E+00 2:3E+00 27E01
Phenol N 0 0 0 0 0 0 [} None Nong 1.0E+04 8.8E+Q5 Nona None 1.0E+03
Pyrene N 0 0 0 ] 0 0 [ ] Nana None 8.3E+02 4.0E+03 None None 8.3E+01
RadNuc - Beta Part & Photon Act N [ ] 0 0 0 0 '] None Nano 4.0E+00 mrem Nong None Nane 4.0E01
RadNu¢ - Gross Alpha Part Act N 0 0 0 0 /] 0 0 Nono Nona 1.5E+01 ptin. None None None 1,5€+00
RadNuc - Racium 228 + 228 N 0 0 ¢ 0 0 0 0 None None 5,0E+00 pCiL Nono None None 6.0E-01
RadNuc - Uranium N 0 0 0 D ] 0 0 None None 3.0E+01 Nono Naone Nane 30E+00
Sefentum, Tota! Recoverable N 0 0 0 0 0 0 0 2.0E+04 5.0E+00 1.7E+02 4.2E+03 5.0E+00 1.3E+00 A.TEHOH
Siver N [} 0 (] 0 0 0 1] 2.2E+00 None None Nono 8.4E.01 None None
Sulfate N 0 0 0 0 0 0 0 Nano None 2.6E+02 maft Nene None None 256401
1,1.2,2-Tetrachlorasthans Y [} ] [ [} ] 0 o Nona None 1.TE+00 4.0E+01 Nons Nane 1.TE-0\
Tetrachiorosthylene Y 0 [ 0 0 ] 0 0 None Nono 0.9E+00 3.3E+01 Nens None 6.9E-01
Thallum N 0 0 0 0 (] 0 14 Nong None 24501 4.7E01 None None (24E02
Tokiena N 0 0 0 0 0 0 0 None Nane S§.1E+02 B.0E+03 None None S.4E+01
Total Dissoived Solxis N 0 0 0 0 [} 0 0 Nona Nane 5.0E+05 None None Nons 5.0E+04
Toxaphene Y [} ] 0 o 0 ] 0 7.3.01 2.0E-04 2.8E-03 2.8E-03 1.6E-01 8.0E-05 2.8E-04
Tributyitin N 1] 0 0 0 0 0 1] 4.6E01 T.2EQ2 None Nono 1.2E01 1.6E-02 Nane
1,2,4.Trichlorcbonzene N 0 Q 0 0 0 ] 0 None Nona 3.5E+01 T.0E+01 None Nome 3.5E+00
1,1,2-Trichioroathane Y 0 0 -0 0 0 [ 0 None None 8.6E+00 1.6E+02 Nong Nons $.9E-01
Trichioroethylens Y 0 0 0 0 0 0 0 None Nona 2.56+01 J.0E+«02 Nona 2.5E+00
g.{az.o-mwww Y 0 0 0 0 0 0 0 Neone None 1.4E+01 24E+01 Neong Nono 14E+00
,8,5-Trichlorophenoxy
oroplonc acld (Sivex) N 0 ] 0 0 0 ) 0 None Mona  5.08+01 Hano Nong Mone  5.0E<00
Viny Chioride X Y ] 0 0 0 0 0 0 Nona None 2.5E01 2.4E+0% Nons Noro 2.5802
2inc N 139515 95391 89947 3.676 3676 3675 3876 9.3E+01 8.4E+Q1 7.4E+03 2.6E+04 2.6E+01 2.8E+01 1.4E+02
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Civiatianatorg Washnanter Toanimen! Facktly ' ANTIDEGRADATION WATER QUALITY CRITERIA NON-ANTIDEGRADATION MOST RESTRICTIVE
; WASTE I.OAD ALLOCATIONS 8000 MGD Dibchesme Flow - Nix per “Wixer WASTE LOAD ALLOCATIONS WWASTE LOAD ALLOCATIONS _
Now River g man 0.000 MED Dischasgo Flow
oo P13 - Aquatic Protection Puc Waler Other Sufaco AQUStc Protecion Humga
Toxie Paramsiet and Form Acule Chronie Hsafth Acuts Chronic Supplios Waters Acte Chronic Hoglth Acute Chronic Heolth
Acgnophthens N/A NA 8.3E+03 None None 8.7E+02 9.9E+02 NA NA 8.3E+04 NA NA 8.3E403
Agrololn N/A NA 7.6E+¢01 None None 8.1E+00 8.3E400 NA NA 78E+02 NA NA 7.0E+01
Acrlonitrite NA NA 1.3E+01 None Mone 5.1E-01 2.5E+00 NA WA 1.3E+02 NA NA $.3E+01
Adrin 5.0E+01 NA .3E02 3.0E+00 Nono 4.0E-04 5.06-04 2.4E+02 ‘WA 1.3E-01 5.0E+DY NA 13602
Ammoniat (Annual) 1.1E+02 mpA.  2.8E+01 mgL N/A G.1E+00 mpd. 1.1E400 mgL None None 4.7E+02 mpA.  1,1E+02 mgh. NA 1.9E+02 mp.  2.8E+01 mgt. NA
AmmonlaN (Wet 8eason) 136502 moL.  8.0E+01 moL. NA 6.0E+D0 mpL 1.BE+00 moh None None 6.6E+02 mpL  3.3E+02 mgl NA 1.3E+02 mgl  B.0E+01 mpL NA
Anthracene NA NA 1.0E+Q5 None None $.3E+03 ACE+04 NA NA 1.0E+08 NA NA 1.0E+05
Antimony NA N/A 7.0E+01 None None 5.6€+00 8.4E+02 WA NA TO0E+02 NA NA TOE+D1
Assenlo 6.76403 3.BE+03 1.2E+02 3.4E+02 1.6E+02 1.0E+01 Nowe 2.7E+04 1.8E+04 1.2E+03 9.7E+03 3.6E+03 1.26+02
Barum NA NA 26E+4 Nono None 20E+03 Nona VA NA 2.5E+05 NA NA 2.6E+04
Berzene NA NA $.6E402 Nonhe Nong 2.26+01 3.1E+02 N/A NA $6€E+03 NA NA 5.8E+02
Benziding NA NA 22602 None Nono B8.6E-04 2.0E-03 NA NA 2.2E01 NA NA 22E-02
Benzo(s)anthracens NA NA 9.7E-01 Nona Nona 3.8E-02 1.8E-01 NIA NA 9.7E+00 A NA 9.7€-01
Benzolopweno NA NA 9.7E01 None None 3.8602 1.8E01 N/A NA 9.7E+00 WA N/A 9.7€-01
Benzofb)}uoranthens NA NA 9.7E-01 Nong Noro J.8E02 1.8E-07 . N/A NA 9.76+00 N/A NA 0.76-01
wkmmmw NA NA 0.76-01 None None 3.8£-02 1.8E-01 NA NA 9.7E+00 + NIA NA 9.7€-01
-Chioroethl Eiher NA NA 7.7E+00 None Nona 3.0E-01 §.3E+00 N/A NA T.7E+01 NA NA 7.76+00
Bh?-cnhﬁﬂnwﬂ Ether NA NA 1.7E+04 None None 1.4E+03 6.5E«04 N/A NA 1.7E+05 NA NA 1.7E+04
Bis2-Ethylehexy! Phthalste NA NA 3.1E+02 None None 1.2E401 22FE+Q0% NA NA 31E+03 NA NA JME«D2
Bromoform NA NA 1.1E+03 None None 43E401 14E40 NA NA 11E+04 NA NA 1.1E+03
Butyl Benzyl Phihalale NA NA 1.9E+04 Nane None 1.56403 1:.9E+03 NA NA 1.9E+05 NA NA 1.9E+04
Cadmium 8.7E+01 2.2E401 8.2E+00 2.9E+00 9.26-01 5.0E+00 Nong 2.3E402 0.0E+01 8.2E402 6.7TE+01 2.2E+01 6.2E+01
Carbon Tetrachbride NA NA S.9E+0Y None None 2,3E400 1.6E+01 NA N/ 8.0E102 N/A N/A  ~  S9E+01
Chiordene 4.7E+01 1.0E01 2.0E01 2.4E+00 4.3E-03 8.0E-03 8.1E03 1.9E¢02 4 2ED1 2.0E+00 4.76+01 1.0E-01 2.0E-01
Chioride 1.7E+D4 mot  5.6E+03 mpl.  1.1E+03 mpl  B.GE+(2 mgll 2.3E+02-mpA  2.5E«02 mgh None G.8E+04 . 22E+04 mpl.  3.1E+04 mgL 1.7E+04 mgL  58E+03 moL  3.1E+03 mo1.
Chioring, Tota) Residual S.7E01 . 2.7E-M g WA 1.9602 mg. 1.1E.02 mph. Nono Nona 156400 mgl.  1.1E+00 mgA. NA 3.7E-01 mgL.  2.7E-01 wp\. NA
nzene . NA NA 1.6E+03 Nona Nons 1.3E¢02 1.8E+03 NA NA 1,.6E+04 NA NA 1.6E+03
Chiorodibromomethane N/A NA 1.0E+02 None None 4.0E+00 1.3E402 N/A NA 1.0E+03 NA NA 1.0E+02
Chiorgform NA NA 4.2E+03 Nong None 3.4E+02 1.1E+04 NA NA 426404 N/A NA 4.2E+03
2-Chioronaphihatone NA N/A 1.2E+04 Nona None - 1.0E¢03 1,8E+03 NA N/A 1.2E+08 NiA NA 1.2E+04
2-Chiorophong! NA NA 1.0E+03 None None 8.1E+01 1.6E+02 NA NA 1.0E+04 WA NA 1.0E+03
Chioipyrifos 1.6E+00 1.0E+00 N/A 8.3E-02 4.1E-02 -None Nong 8.5E+00 4.0E+00 NA 1.6E+00 1.0E+00 NA
Chuomium (+3) 9.0E+03 1.4E+03 N/A 4.8E+02 8.OE+01 None .Nona 3.8E+:04 S58E+03 NA 9.0E+03 1.4E+03 NA
Chromium (+8) J.2E+02 2.7E402 NA 1.6E+0% 1.1E+01 None None 1.3E+03 11E+03 NA J2EH2 2,762 NA
Total Chromium NA N/A 1.26+03 None None 1.0E+02 Nong NA NA 1.2E«04 NA NA 1.2E+03
Chwysene NA NA 9.7e.02 Nona None 4.4E-02 4.8E-01 NA NA 11E+01 NA NA B.7E-02
Copper - 1.8E+02 1.6E+02 HREFI 11E+0Y T2E+00 1.3E+03 None 7.8E+02 0.3E+02 1.6E+05 1.9E+02 1.6E+02 #REF
Cyanide, Free 4.3E+02 1.3E+02 176403 2.2E+01 6.2E+00 14E+02 1.6E+4 1.TE+03 51E+02 1.7E+04 4.3EH02 1.3E+02 1.TE+03
0DD NA NA 7.9E-02 Nono None 3AE03 3AEQY NA NA T7.9E-01 NA NA 7.8E02
DDE N/A NA 85,6602 None None 2.2603 22603 WA NA 5.8E-01 NA NA 5.6E-02
oot 2.2E+01 2AED2 5.6E-02 1.1E+00 1.0E03 2.2E:03 22E03 B.7E+01 8.76-02 56E-01 -22E+01 24E-02 S.8€-02
Dematon NA 2.4E+00 NA Nono 1.0E-01 None None L 9.7E+00 N/A NA 2.4E+00 N/A
Diazinon 3.4E+00 4.1E+00 NA 1.7E09 1.7E-04 None Nons 1.3E+01 1.TE+01 NA 3A4E+00 41E+00 NA
Dibenz(a hianthracone NA NA 9.7E01 None None 3.0E02 1.8E-01 N/A NA 9.7E+00 NA NA 9.7€-1
1.2-Dichiorobenzene NA NA 5.2E+03 Nono None 4.26+02 1.3E+03 N/A NIA 5.2E+04 NA NA 52E+03
1,3-Dichtoroberzense NA N/A 4.0E+03 Nona Nong 3.2E+02 0.6E+02 NA NA 4.0E+04 N/A NA 4.0E+03
1.4-Dichlorohenzang NA NA 7.86402 None None B.3E+01 | 1.9E+02 N/A NA 7.8E+03 NA NA T.BE+02
3,3-Dichlorcbenzidine NA NA S4E+00 Nong None 2.1E01 2.8E.01 NA NA 54E+01 NA NA 5.4E+00
Dichiorobromomethane NA NA 14E+02 None None 5.5E«00 1.7E+02 NA NA 1.4E+03 NA NA 1.4E+02
1,2-Dlctiorogthane N/A NA 0.7E+01 None None 38400 3T7E+02 NA NA 9.7E+02 N/A NA 9.7E+01
1.1-Dichlorosthylens NA N/A 4.9E«03 Nono None 3.3E+02 T.1E+03 NA NA 4.1E+04 NA NA 4.1E403
1,2-vans-dichiorethylons N/A NA 1.7E403 Nono Norne 1.4E402 1.0E+04 NA NA 1.7E+04 NA NA 1.TE+03
2 4-Dichiorophonol NA NA 9.0B+02 None Nene 7.7€401 2.98+02 NA N/A 9.6E+03 NA NA 8.6€+02
2.4-Dichiorophenoxy Acatic Acld N/A NA 1.2E+03 None None 1.0E+02 None N/A NA 12E+04 NA NA 1.2E+03
1,2-Dichlorcpropane NA NA 1.3E+02 None None 5.0E+00 1.6E+02 NA N/A 1.3E+0) NA N/A 1.3E+02
1,3-Oighioropropans NA NA 8.7E+01 Nond Nong 3.4E+00 2.1E+)2 NA NA 8.7TE+02 NA NA B8.TE+01
Dieldrin 4.7E+00 1.4E+00 1.36-02 2.4E.01 5.6E-02 5.2E-04 5.4E-04 18E+01 S.4E+Q0 1.3E-01 4.7E+00 1.4E+00 1.3E402
Ciathv Prahalste NA NA 2,1E408 Nono None 1.7€+04 4,4E+04 NA NA 2.1E+06 NA NA 21E+05
2.4 Dimethyiphanol NA N/A 4,7E+03 Naono None J.8E+02 8.5€+02 N/A NA A.TE+04 NA NA 4.TE+03
Oimethyl Phihstste NA NA 3.4E+08 Nona Nons 2.TE+08 1.1E+08 NA NA J4EHOT NA NA 3.4E+06
Di-a-Butyl Phthatate N/A NA 2.5E+04 None None 2.0E+03 4.5E+03 N/A WA 2.6E+05 NA N/A 2.6E+04
24 Qintrophenol N/A C NIA 8.6E+02 Nono Nons 6.9E+01 5.3E+03 NA NA 8.6E+03 NA NA 8.6E+02
2-Methyt-4 8-Dinitrophgnol N/A NA 16E+02. Nono None 1.3E401 2.8E+02 NA NA 1.6E+03 NA NA 1.6E+D2
2.4-Dinirotoluane N/A NA 2.8E+0t Nono Nons 1.1E+00 A4E+01 NA NA 2.8E+02 NA NA 2.8E+01
Dioxin + NA N/A 62607 None None S.0E-08 5,108 N/A NA 6.2E-00 WA NA 8.2E07
1,2-Diphenyihydrazine NA NA 9,2E400 None Neno 3.6E-01 2.0E+00 A NA 9.2E+01 NA NA 0.2E+00
Aphe-Endosulfan 4,3E+00 1.4E+00 7.7E+02 2.2E00 58E-02 6.2E+01 8.9E+01 1.7E+01 5.4E400 T.7TE+03 43E+00 1.4E+00 1.7E+02
Beta-Endoautfon 4.3E+00 1.4E+00 7.7E402 22801 8.6E-02 B8.2E+01 8.8E+01 1.7E+01 SA4E+00 7.7TE+03 4.3E+00 1.4€+00 7.7€+02
Alphs +Bets-Endesuflan 4,3E+00 1.4E+00 NA 2.2E0 5.8E-02 Nono None 1.7E+01 SAE+00 NA 4.3E+00 1.4E+00 NA
Endasufian Suffate NA NA 7.TE«Q2 None 6.2E+01 8.9E+01 N/A WA T.7TE«0d WA NA 1.76+02




Caclily Name:;

GisSiatiug Wi Wiy Treagnond £ gty
New River

Yoxic Parameter and Form

Indeno{1,2,3-cdypwene
tron

Isaphorong
Kepone

Lead

Malathion
Manganese
Mereury

Mothyl Bromide
Mothyione Chioride
Methoxychior
Mirax

Nicked

Nitraig (as N)
Nttrabenzene

N-NitrosodHn-propylarmine
Nonyiphenol

Parsthion
PCB Total
Pentachiorophenol
Phenot

Pwene

RadNur - Betn Pat & Photon Act mrom
RagNut - Gross Alpha Part Act  piL
pCAL

RadNuc - Radium 228 + 228
RadNuc - Uranlum
Selenium, Totsl Recoverable
Séver

Sulfate
1,1,2.2-Tetrachioroathana
TYetrachloroethytene

Thalksm

Tokuono

Total Disgolved Solids
Toxaphene

Tributyttin
1.2,4-Trichlorobenzene
1,1,2-Trichlorosthane
Trichiorosthylene
2.4,8-Trichiorophenol
242,4,5-Trichtorophenoxy
propionis acld (Sivex)
Viny! Chloride

0

ANTIDEGRADATION
WASTE LOAD ‘ALLOCATIONS
8.000 MGD Di - 100% Stroom Mix
man
Acute Chronic Heatth
1.7E+00 B.7E-01 73E01
NA NA 3.6E+00
NA NA 6.6E+03
NA NA 1.6E+03
NA NA 1.4E+04
NA NA 6.26+03
A 2.4E-01 NA
1.0E+01 8.2E02 20E-02
1.0E+01 9.2E-02 1.0E02
WA NA 7.26-02
WA NA 1.1E4Q2
WA NA 8.6E01
NA NA 2.3E+00
1.9E+01 NA 256401
NA NA 6.0E+02
NA NA 3.6E+02
WA 49E+01 NA
NA NA 8.76401
NA NA S.7E+02
NA NA 8.8E+03
NA 2Zero NA
1.7E403 2.3E402 1.9E402
NA 24E+00 NA
NA NA 8.2E+02
2.8E+01 1.9E+N NA
NA NA 5.0E402
NIA NA 1.26+03
NA 7.3E-01 1.2E+03
NA Zoro NA
2.8E+03 3.9E+02 7.6E+03
NA NA 1.2E402
NIA NA 21642
NA A 1,860
NA NA B.4E+02
NA NA 1.3E+00
5.5€¢02 166402 NA
1.3E+00 22601 NA
WA 3.4E-01 1.8E02
23402 226402 6.8E+01
NA NA 1.2E+05
NA NA 1.0E+04
NIA NA 5.0£+01
NA NA 1.0E+02
NA NA 6.2E+01
NA NA 3.7E+Q2
38E+02 1.2E+02 2.1E+03
4.26+01 NA NA
NA NA 3AE+0)
NIA N/A 4.3E+01
NA NA 1.8E+02
NA NA 3.0E+00
NA NA 6.3E+03
NA NA 8.2E+08
1.4E«01 4,8E-0) 126402
8.1E+00 1.7E+00 N/A
NA NA 4.4E+02
NA NA 1.6E+02
NA NA 6.4E+2
NA NA 3.6E+02
NA NA 8.2E402
N/A NA 6.4E+00
1,8E+03 226403 9.2E+04

33§

POST - DISCHARGE
WATER QUALITY CRITERIA
8.000 MGD Discharmo Fiow - Wik per Wixer”

NON-ANTIDEGRADATION
WASTE LOAD ALLOCATIONS

uman
Aquatic Protection Publle Weter
Acute Chronic _Supplies
8.8E-02 36E-02 5.9E-02
None None 2.8E01
None None 6.3E+02
None None 1.364+02
None None 1.4E+03
None None 5.0E+02
Nona 1.0E-02 None
8.2E:01 33603 7.9E-04
6.2E-01 J.6E-03 39E-04
None Nene 2.8E-03
None None 4.4E+00
None None 2.6E-02
None None 9.1E-02
9.5E-01 None 9.8E-01
None None 4.0E+04
None None 1.4E+01
None 2.0E+00 None
None None 3.8E-02
Nono None 3.0E+02
None None 3.5E+02
Nong Zgro None
8.6E+01 9.7E400 1.5E+01
None 1.0E-01 None
Nong None 5.0E+01
1.4E+00 7.7E-01 Nono
None None 4.7E+01
None HNono 4.6E+01
None 3.0E-02 1.0E+02
None Zsro None
1.5E+02 1.6E401 6.1E+02
None None 1.0E+01 mpn
Nore None 1.76+01
None Nons 8.9€-03
None None 3.3E+01
None None 8.0E-02
28E+01 6.6E+00 None
6.56E-02 1.3E02 None
None 1.4E-02 8.4E-04
1.26+01 9.0E+400 2.TE+ 0
Nene None 1.0EHM4
None None 8.3E+02
None Nong 4.0E+00 mem
Nane None 1.5E+01 poiL
Nono None 5.0E+00 pCi
Nono None 3.0E+01
20E+01 6.0E+00 1.7E+02
2.2E+00 None Nonp
Nong None 2.5E+02 mot.
Nong Nong 1.7E+00
None 6.9€+00
Nons None 2.4E-01
None None 5.1E402
None None 8.0E+Q5
7.3E-01 2.0E04 2.86-03
4.8E-01 7.2E02 None
None None J6EHQ1
None None 5.0E+00
None Nons 2.5E+01
None None 1.4E+01
None None 5.0E+01
Nong Nonp 2.56-01
9.4E+01 9.5E+01 7.4€+03

Other Surfaos Aque!
Waters Acuto Chronic
8.0E-02 8.8E+00 3.56+00
3.0E-01 NA NA
2.1E+03 NA NA
1.4E+02 NA NIA
6.3E+03 N/A NA
None N/A NA
None NA 9.7€-01
7.9E04 4.1E+01 3.7E01
3.9E-04 4.1E+01 37601
29E-03 NA NA
1.0E+02 NA NA
4.9F-02 NA NA
1.7601 NA NA
1.8E+00 7.5E¢0¢ NA
1.1€+03 NA NA
3.3E+«01 NA NA
None NA 1.9E+02
1.8E01 NA NA
Nono NA NA
9.6E+03 NA NA
Nons NA Zero
None 8.66+03 9.4E+(2
Nons NA 9.7E+00
Noao NA - WA
Nono 11€+02 7.6E+01
1.56403 NA NA
5.06+03 NA NA
Nono N/A 28E+00
None NA Zero
4.6E+03 1.2E+04 1.6E+03
None NA NA
8.9E+02 NA NA
J.0E+01 ~NA NA
8.0E+01 NA N/A
8.1E+00 NA . NA 1.3E+01
Nono 2.2E+03 B8.4E+02
None 5.1E+00 1.3E+00
6.4E-04 NA 1.4E+00 L
J.0E+01 9.2E+02 8.7E202 .|
B.GE«05 NA NA .
4.0E+03 NA NA 1.0E+05
4.0E+00 mn NA NA .|
None NA NA
None NA NA
Hono NA NA
4.2E+03 1.CE+03 4.9E+«02
1.76+02 NA
NA NA
4.0E+01 N/A NA
J.3E+01 0.0E+00 NA
4.7E01 NA NA
6.0E+03 N/A NA
None NA . NA
2.8E03 5.8E+01 1.9E-02
None 3.6E+01 T.0E+00
7.0E+01 N/A NA
1.6E+(2 NA A
3,0B+402 NA NA
24E+01 N/A NA
None NA NA
2.4E+01 NA NA
26E+04 716403 9.8E+03

6.000 m%n-muw

Human
Hoalth
736400
3.6E+01
6.6E+04
1.8E+04
1.4EW0S
6.2E+04

20E01

1.0E01

7.2E01
1.1EH3
8.6E+0D
23E+01
25E+02
50E+03
2.6E+03

9.7E+00
A.7E+04
B8.8E+04

3.6E+03
8.2E+03

6.4E+01
9.2E+03

MOST RESTRICTIVE
WASTE LOAD ALLOCATIONS
6.000 MGD Dischargo Fiow
ual n Human
Acuto Chronic Haalth
1.7E+00 8.7E-1 7.36-01
NA NA 3.6E+00
NA NIA 8.6£+03
NA NA 1.6E+03
NA NA 1AE+04
N/A NA 62E+03
NA 24E01 NA
1.0E+01 0.2E-02 20E-02
1.0E+01 92602 1.0E-02
WA NA 7.2e02
NA NIA 1.1E402
NA NIA 6.6E-01
NA NA 2.3E+00
1.9E+01 NIA 2.8E+01
NA NA 6.0E+02
N/A NA J.8E+02
NA 4.9E+01 NA
NA NA 9.7€01
NA NA A7E+0D
N/A NA 8.0E+03
NA Zoro N/A
1.7E+03 2.3E+02 1.0E+02
NA 2.4E+00 NA
NA NA 6.2E+02
2.8E+01 1.9E401 NA
NA WA $.9E+02
NA NA 1.2E403
NIA 7.3E-01 1.2E+03
NIA Zoro NA
2.8E+03 A.9E+02 TBE+03
NA NA 1.2E+02 mgt
NA NA 2.1E+02
NA NA 1.8E-01
NA NA 8.4E+02
NA NA 1.3E+00
5.5E+02 1.6E+02 NA
1.3E+00 2B NA
NA J.4E-01 1.6E02
2.3E+02 2.2E+02 8.8E+01
NA WA 1.2E+08
NA NA 1.0E+04
NA NA $.0E+01 mrm
NA NA 1.8E+02 poL
N/A NA 6.2F+01 pCiL.
NA NA 3.7E+02
J9EL02 1.26+02 2.1E+03
42601 A NA
NA NA 3AE+03 mpl.
WA NA 4.3E+01
NA NA 1.8E+02
NA NA S.0E+00
WA NA 8.3E+D3
NA NA 8.2E+08
1.4E¢01 40E.03 12802
9.1E:00 1.7E+00 WA
N/A NA 4.4E+02
NA NA 1.56+02
N/A NA 8.4E+02
NA NA A6E+02
NA NA 82€+02
WA WA 8.4E+00
1.8E+03 2.2E+03 9.2E+04



WATER QUALITY CRITERIA / WASTE LOAD ALLOCATION ANALYSIS

Fadility Name:

Christiansburg Wastewater Treatment Facility
Receiving Stream: Permit No.: VA0081751

New River Date: 6/9/2010 Version: OWP Guldance Memo 00-2011 (8/24/00)
Stream Information Stream Flows Mixing Information Effluent Information
Mean Hardness {as CaCO3) = 76 mg. 1Q10 (Annuat) = 487 MGD Annual -1Q10Flow= 100 % Mean Hardness (as CaCO3) = 176 mplL
80% Temperature (Annual) = 23 degC  7Q10 (Annual) = 577 MGD -7Q10Flow= 100 % 90% Temp (Annual} = 21 deg C
80% Temperature (Wet season) = 14degC  30Q10 (Annual) = 663 MGD - -30Q10 Flow= 100 % 80% Temp (Wet season) = 17 degC
80% Maximum. pH = 8.2 su 1Q10 (Wet season) = 546 MGD Wet Season - 1Q10Flow= 100 % 980% Maximum pH = 745U
10% Maximum pH = 738U 30Q10 (Wet season)= 1079 MGD -30Q10 Flow= 100 % 10% Maximum pH = 6.8 su
Tier Dasignation = 2 30Q5+= 741 MGD 1992 Discharge Flow = 0.000 MGD
Public Water Supply (PWS) Y/N? = Y Harmonic Mean = 1527 MGD Discharge Flow for Limit Analysis = B.000 MGD
V(alley) or P(iedmont)? = Vv
Trout Present YIN? = N
Early Life Stages Present Y/N? = Y
Foutnotes:

1. All concentrafions axprassed as microgramaliter (ugA), unless noted olherwise.

2. AD Row values are expressed as Millian Gallons ger Day (MGD).
3. Discharge vol are highest hly

8.

v indicales ca

7. Ammonia WQSs sefocted from soparate tables, beged on pH and tempersture.

8. Metals measured as Dissolved, unless specified ctherwise.
9. WLA = Wasie Load {based on slandards).

96 or 2C maximum for Industries and design flows for Municipats.
4. Hardnoss expressed s mgfi CaCO3. Standards calculated using Hardness values in the range of 28-400 mgA CaCO3,
5. “Public Water Supply” protects for fish & waler consumption. “Other Surfece Welers® protects for fish consumption only.

{10, WLA = Wasto Load Allocation (based on standards).

Aclual flows

11. WLAS are basad on masa balances (less background, if data exist).

12. Acuts - 1 hour avg. concentration not to be exceedad more than 1/3 years,

13, Chronic - 4 day avg. concentration (30 day avg. for Ammonia) nol to be excoeded more than 1/3 years.

14. Mass batances employ 1Q10 for Aaute, 30010 for Chronic Asranonia, 7010 for Other Chronic, 30Q8 for Non-carcinogens,

and ¢ ic Maan for Carcinog
1S. Effiuent L are

ployed are a

of the mixing analysis and may be lesa than the actual fiows

using the minl

WLA and EPA's statistical approach (Technical Support




Pamitho,;
VAGBI791

Date;
6672010

Ammonia-N (Annual)
Ammonia-N (Wet Seasan)
Anthracene

Antimony

Amenic

Barfum

Chioride

Chioring, Total Residual
Chiorobenzene
Chiorodibromamethane
Civoroform

2-Chioronaphthalene
2-Chiorophenol
Chiorpyrifos
Chromium [+3)
Chrombum (+6)
Totel Chromium
Chrysane

Copper
Cyanido, Fieo
oDD

1,2-Dichlorcethane

1,1-Dishioroethylene

1,2-trens-dichiorasthylene
4-Dichiorophen

Aipha+Beta-Endosulfan
Endosutien Sultate

ZTXEZ2XZRZ22ZZZTZX A ZZ2Z2 4 AXAZZ2 <X LT <XXACTLRXLELLZLL222 X LLLA AT I LT XA CEEZTTZZAXEE

WATER QUALITY CRITERIA

PRE - DIBCHARGE

0.000 MGOD Dischargo Fiow - 100% Bunam Wi

97th Percentias of Cunrent Downstream n
Effuent C L 3 d Value. Mix C Agquatic Pubbc Waler
Dally —_4-Day _30Dsy ofUpsiesmOsta _ Acute  Cliomic _H-Hesth  _Aculd Chronic_.  _Supples
0 0 [ 0 0 [) 0 None None 6.7E+02
0 0 [ 0 ] ] 0 None None 6.1E+00
0 0 [} 0 0 [} ] Nona None S.1E-01
0 ] (] 0 ] [ 0 3,0E+00 None 4.0E-04
0.35046 0207  0.18352 0.048156 q 0 0 5.TE+00 mpA. 1.0E+00 mot None
0.28049 0207  0.193%2 0.030867 0 [ 0 5.7€E+00 moA. 1.8E+00 moA. None
] 0 [} ] ] ‘o 0 None None B.3E+03
0 0 0 [ 4 0 [ None Nong 6.6E+00
0 0 [} 0 [ [} 0 3.4E+02 1.5E+02 1.0E+01
0. 0 0 ] 0 0 1] None Nane 2,0E+03
0 0 o 1] [ 0 [ None None 2.2e+01
0 0 [} ] 3 ] [ None None 8.6E-04
0 0 ] 0 [ [ 0 None None 3.8E-02
0 0 [} 0 ] 0 [} None None 3.8E:02
a 0 [] 0 o 0 [} Nono None 3.8E-02
0 0 0 0 0 0 [ ] None None 3.8E-02
0 0 L] ] [} 0 [ ] None None 3.0E-01
0 0 ] ] ] 0 [ ] Nona None 1.4E+03
0 0 [} ] 0 0 [} None None 1.2E+01
0 0 0 0 ] [ 0 Nona None 4.3E+01
0 0 0 0 0 [} [} None Nong 1.6E+03
0 0 [} ] 1] 1] 0 2.9E+00 9.1E01 5.0E+00
"] [ 0 [ 0 [ [} Nona None 2.3E+00
0 0 0 [ Q 0 0 24E+00 4.3E-03 8.0E-03

0 0 0 [ 0 0 ] 8.6E+02 mat. 2.3E402 mol. 2,5E+02 mot

0 0 0 [} 0 0 0 1.8E-02 mgr.  1.1E-02 mpAL None -

0 0 0 ] 0 o 0 None Neme 1.3E+02
[ a ] 0 0 [ ] 0 None Neone 4.0E+00
0 0 0 (] 0 0 0 None None 34E+02
o Q 0 0 0 o 0 None None 1.0E+03
0 0 Q 0 0 0 0 None None 8:1E+01
0 [} 0 0 0 0 0 8.9E02 4,1€-02 None
0 [} (1] 0 0 .0 0 4. 6E+02 6.5E+01 None
[} ] 0 0 ] 0 [} 1.6E+01 1AEH Nono
0 [ 0 0 0 0 0 fong None 1.0E+02
[ 0 [ 0 0 0 0 Nons Nong J.B8E-03
19.4673 1331 9.64842 0.645 845 0.645 #REFt 1.0E+01 7.1E400 1,3E+03
0 0 0 0 [} 0 0 2.2E+01 $.2E+00 1.4E+02
0 [ [ 0 0 [ 0 Nons None 3.1E03
[} 0 [} 0 0 0 [} None None 22E-03
0 0 [ 0 0 1] 0 1.1E+00 1.0E-03 22E-03
0 [ ] 0 0 ] [} 1.0E-01 None
0 [ 0 0 0 0 0 1.7E-01 1.7E-01 Nong
(] 0 .0 0 [+ 0 0 None Nong 38E-02
0 0 0 0 0 0 0 None None 4,26+02
[} 0 ] 0 0 ] 0 Nona MNone 3.2E+02
] [} 0 1] 0 0 [} Nons Nons €.3E+01
[ 0 0 0 0 0 ] None None 2AE-01
[} 0 0 . 0 0 ] 1] Nona None 5.5E+00
/] 0 0 Q 0 ] [ Nona None 3BE«00
0 0 0 Q 0 0 [ Nona None 33402
0 0 0 0 0 (] )] Nona Nons 1.4E+02.
0 0 0 0 ] ] [ Nono None 7.7E+Q1
0 0 0 0 [+] [} [ None None 1.0E+02
1] 0 4] 1] 0 ] ] Naono None S.0EX00
0 0 ] Q 0 0 o None Ntne 3.4E+00
0 0 0 0 0 [ [ 24E01 5.6E-02 5.2€-04
0 0 0 ] 0 0 0 Nono None 1.TE+04
0 0 0 0 0 0 0 None None 3.8E+02
0 0 0 [ 0 0 0 None None 2.TE+05
0 0 0 [ 0 [} L] None None 2.0E+03
[¢] 0 0 [} 0 0 0 None None 6.9E+01
0 0 [} 1] 0 [} 1] Nona None 1.3E+01
] 9 [} 0 0 0 1] Nono None 1.1E+Q0
[+] (1] [} [} 0 0 o Nong None 5.0E.08
0 0 [} 0 0 0 [ Nono None 3.6E-01
0 0 [ 0 0 [} 0 2.2E-0 $6E02 8.2E+1
0 0 0 ] 0 (] 0 . 22801 5.8E-02 0.2E+01
0 0 [} 0 0 1] [1] 2.2E01 S5.6E-02 Nono
0 0 0 (] 0 ] [ Nons None 6.2E+1

[

Gther Surface
Waters
BEEH2
9.3E+00
2.5E+00

S.0E-04

9.6E+02
1.9E+02
28E-01
1.7E+02
3.7TEM2
71E+03
1.0E+04
2.9E+02

None
1.8E+02
2.1E*02
S4E04
4.4E404
8.5E402
1.1E+06
4.5E+03
5.3E+403
2.8E+02
3.4E«01
S.1E08
2.0E+0D
8.9E+01
8.9E+01

None
8.9E+0

INSTREAM BASELINES
Aoute Chronic H-Heslth
None Nong B.7E+D1
Nonn Nanp 6.1E-
None None 5.1E02
1.5E:01 None 4.8E05
1.5E+00 mgA. 2.9E.01 mpl None
1.5E400 moo  4.7E-01 mplL None
None None 8.38+02
Nons None 5.8E-01
8.5E+01 3.66+01 1.0E+00
None None 20E+02
None Notw 2.2E+00
Nong None 8.6E:05
None None 3.8E-03
Nane None 3.8E-03
Nong None 3.8E-03
None Nono 3.6E-03
None None 3.0E-02
None - Nono 1.4E4Q2
None None 1.2E+00
None None 4,3E+00
None Naone 1.5E402
1.2E601 2.3E-0% 5.0E-01
None - None 2.3E-01
6.0€-01 11603 8.0E-04
226402 mgl. 6.8E+D1 mgA. 2.5E+01
4.89E-03 mol.  2.8E03 mon None
Nome None - 1.3E«D%
None None 4.CED1
None None 3.4E*01
None None 1.0E+02
None Nons 8.1E+00
2.1E02 1.06-02 None
1.1E+Q2 1.5E+04 None
4.0E+00 2.8E+00 None
None None 1.0E401
None None 3.8E04
3.1E+00 2.3+00 #REFI
5.5E+00 1.3E400 1.4E+01
None None JAE-D4
None Nono 2.2E-04
2.8E-01 25604 2.2E04
None 2.5€-02 Nons
4.3E02 4302 None
None None J.8E-03
None None 4.2E+0t
None Nono 3.2E+01
Nene Nane 8.3E+00
None None 2.1E-02
None None 5.5E-01
Nong None 3.8E-01
None None 3.36+01
None None 1.48+01
None None T.7E+00
Ngne None 1.0E+01
None Nonoe 5.0E-01
None Mone 3.4€-01
6.0E-02 1.4E-02 5.2E-05
None None 1.TEH3
Nong None 3.9E+01
None Nong 2.TE~04
None Nene 2.08+02
None Nona 6.9E+00
Nona None 1.3€+00
Nons None 1.1EQ1
None None $.0E-09
None Nong 3.6E-02
5.5€-02 1.4E.02 8.2E+00
5.5E02 1.4E-G2 8.2E+00
5.5€-02 1.4E-02 HNone
Nane None 6.26+00



Eaclity Nown;

Chrataneterg Westsacier Taatwea! #scity
Now River

Toxic Parameter and Form

—_‘_%&!‘1
Endrin

Endrin Aldehyda

Ethvibenzens

Fluoranthens

Flsorsne

Foaming Agents (MBAS)

Guthion

Heplachior

Heplachior Epoxida
Hoxachlorobenzeno
Hexachliorobyladiene
Haxachlorocyclonexane Alpha-8H¢
Hexachlorocyclohexane Bata-BHC
Hexachiorocyclohexane
Gammas-BHC (Lindana)
Hexachlorocyciopentadiens
Hexachiorosthane

Hydrogen Sufide
tndena{1,2,3-cdpyrens

tron

Isophorono

Kepone

Load

Matathion

Menganese

Mescury

Methnd Bromida
Mothviene Chioride
Mothoxyehior

Miex

Nicke!

Nitrate {88 N)
Nitobenzena
N-Nitrosodimothylamine
N-Nitrosodliphenylamine
N-Nitrosodi-n-propylamine
Nonylphenot

Parathion

PCB Total
Pentachlorophenol
Phenot

Pyrone
RadNuc - Bata Part 8 Photon Act
RadNuc - Grass Alpha Part At
RedNuc - Radium 228 + 228
RadNug - Uranium
Salenlum, Total Recovarable
Silver

Hate
1,1.2,2-Totrachiavoathane
Tetrachlorosthyone
ThaBum

Toluene
Tola! Dissolved Soiids
Tevaphone

Tributylin

1,2 A-Trichiorobenzane
1,1:2-Trichlorosthane
Trighigropthyvieno
2.4.8-Trichlorophenal

Poqnit No.;
VAD061751

Date;
£/0/2010
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Current Downstream

PRE - DISCHARGE

WATER QUALITY CRITERIA

0000 MGD Dischargs Flow - 100% Stream Mix

Mix C Aquatic Prolects
H-Hganh Acute Chronic
[] ] B8.6E-02 3.BE-02
Q 1] 0 None None
0 [] ] None None
Q [} [ I None None
0 0 [ Nane None
Q 0 0 None None
[} (1} ] Nona 1.0E-02
0 (] Q 5.2€-01 3.8E-03
[} 0 0 5.26-01 3.8E-03
[} [} 0 None None
[} 0 (] None None
] 0 [} None None
0 0 )] None None
9 0 0 9.8€-01 None
0 0 (1] None None
[} 0 [} Nono Nong
a ] 0 Nono 2.0E+00
L] ‘o0 0 None Nons
o 0 0 None None
L] ] [} Nene None
1] 0 [} None Zero
] 0 0 8.4E+01 8.5E+00
0 0 0 None 1.0E-01
0 0 [} None Nons
0 0 [} 1.4E+00 7.7E-01
0 0 0 Nens None
0 0 [} Nono None
0 0 [} None 3.0E-02
0 ] 0 None
0 0 [} 1.4E+02 1.6E+01
0 0 [1] Nons None
0 [} 0 None None
0 [} 0 None Nono
] 0 0 None None
0 [} 0 None None
0 0 [} 2.8E+01 6.6E+00
0 (] [} 6.5E-02 1.3E-02
0 0 [4 None 1.4E-02
[ 1] 0 0 1.2E+014 9.0E+00
[} 0 0 None Nona
[/} 0 o Nong . None
o ] 0 None None
] 0 0 None None
] 0 [ None Nons
0 0 0 None None
0 0 0 2.0E+01 6.0E+00
0 ] 0 2.2E+00 Nono
[ 0 0 None None
[ 1] [} None Nono
[ 0 ] None Nono
[} ] 0 None None
0 [} 0 None None
0 0 o None Nono
0 0 1] 7.3E-01 20E-04
[ 0 [ 4.6E-01 7.26-02
0 0 [ ] None None
[ 0 [ None Nono
0 0 ] None None
0 Q 0 Nono None
o 0 o None None
Y [ [ Nano Nong
3875 3675 3678 8.3E+01 0.4E+04

n

Publc Water
Supplies
5.8E-02
2.9E-01
5.3E+02
1.3E402
1.1E+03
5.0E+02
None

7.9E-04
3.8E.04
2.8E-09
4.9E+G0
2.6E-02
B.1E-02

9.8E-0%

4,0E401
1.4E+0%

None
3.8E-02
3.0E+02
3.5E+02
None
1.56+01
None

5.0E+01
None

4.7E+01
4.8E+00
1.0E+02
None
0.1E+02
1.0E+01 moL
1,7E+01
6.8E-03
3.3E+01
5.0E-02
None
None
0.4E-04
2.7E+00
1.0E+04
8.3E402
A.0E+00 mesm
1.8E+01 pcaa
5.0E+00 pC
J.0E+01
1.7E+02

None
2.5E+02 mpn
1.7E+00
6.9E+00
24E-01
5.1E+02
5.0E+05
28E03

Nono
3.5E+09
6.8E+00
2.5E+0%
1.4E+01

5.0E+01

2.56-01
T.4E403

Othor Gurtace
Waters
6.0E-02
3.0E-01
2.1E+03
1.4E+02
5.3E+03

1.1E+03
3.3E+01
None

1.8E-01

None
8.8E+03
Nons
Nono
None
None
Nona
1.5E+03
§.9E+03
None

None
4.6E+03
None
6.0E+02
3.0E+D1
6.0E+01
5.1€+00
Nona

None
GAE04
3.0E+01
8.6E+05
4.0E+03
Nona
None
Nono
None
4.2E+03
None
Nona
4.0E+01
3.3E+01
4.7E-01
B.DE+03

None
2.8E-03
Nono
T.0E+04
1.6E+02
3.0E+02
2.4E+01

None

2.4E+01
2.6E404

INBTREAM BASELINES

_Acute
2.2E02
Nono
None
None
None
None
Nono
1.3E01
1.3E-01
None
None
None
None

24E01

None
None

srsppetienas

-
s
mm
-3-3
==

8§ 3388

d
B
*
e

Chronic
6.0E03
Nong
None
None
None
None
2.5E-03
9.5E-04
9.SE-04
Nong
None
None
None

S0E05
1.8E-02
None
None
None

2.6E+01

H-Hestth
6.9E03
28E02

$.3E¢01
4.3E¢01
1.1€402
8.0E+01

Nono
78E05
3.9E08
23604
44E-01
20803
9.1E03

08E02

4.0E+3)
1.4E+Q0
None

3.8E03
3.0E¢01
33E+01
Nona
1.5E+00
Nono
5.0E+0D
Nons

4.TE+00
4.6E+0D
1.0E+01

None
6.1E+0t
1.0E+00
1.7E400

6.0E-04
3.3E+00
50E-03

None

Nono
G4EOE
2.7EQY
1.0E403

8.3E+01
40E-01
1.5E¢00
5.0E-D1
J.0E+00
1.7E+01
None

25E+01
1.7E-01
8.8E-01
24E-02
5.9E+01
5.0E+04
20E04
Nona
3.5E+00
§.9E-01
2.5€400
1.4E+00

5.0E+00
2.5E-Q2
74E+02



Eaciity Name;

ity Wevewsier Thogtmet Foomtly

Roceivipg SUgaay.
Now River

Toxic Paramster and Form

Acenaphthene
Acrotein
Acrylonltriie
Asdrin

Chiorpyrifos
Chromium (+3)

Totel Chromium

Cibenz(a.h)anthrecone
1.2-Dichlorobenzene
1 .&D!chhubenma

24-Dichioropheno!

2A-Dichlorophenoxy Acetic Acid

1,2.Dichioropropane
1,3-Dichioroprapene
Uiglarin

Disimd Phthalete
2,4 Dimethyipheno!
thalate

- Alpha+Beta-Endosuifan
Endosulfan Sullate

ANTIDEGRADATION
WASTE LOAD ALLOCATIONS

_0.008 mﬁ-.lmwmn

Acute Chronic

NA

NA NA

NA NA
4.5E+01 NA -

B8.4E401 moL  2.1E401 mgh
0.0E+Qt mpL. 6.0E+01 mph

NA NA
NA WA
5.0E403 2.7E+03
NA NA
NA NA
NA NA
WA NA
NA NA
NA NA
NA N/A
NA NA
NA NA
NA NA
NA NA
NA NA
4.38+01 1.7E+N
NA N/A
3.6E+01 Y.8E-02
1.3E404 mn.  42E+08 L.
28E01 mp.  2.0E-01 mpL
NA NA
NA NA
NA NA
WA NA
NA NA
12€+00 1.5E-01
6.8E+03 1.1E+03
2.4E+02 2.0E+02
NA NA
NA NA
1.6E+02 12F+02
3.E+02 9.5€+01
NA NA
A N/A
1.8E+01 1.8€-02
NA 1.8E+00
2.5€+00 31E+00
NA NA
NA N/A
NA NA
NA NA
NA NA
NA NA
NA NA
N/A NA
N/A NA
NA NA
NA WA
NA WA
NA NA
3.6E+00 1.0E+00
WA NA
NA NA
N/A NA
NA N/A
NA NA
NA NA
NA NA
N/A NA
WA NA
3.3E+00 1.0E+0D
3.3E+00 1.0E+00
3.3E+00 1.0E+00
NA NA

Heoalth
63E03
S.7E+01
9.6E+00

0.4E03

NA
NA
T0E+04
8.2E+01 -
0.4E+01
1.9E+04
42E402
1.7E-02
1.3E01

73801

7.3ED1

1.3E01

. POST - DISCHARGE
WATER QUALITY CRITERIA
8000 MGD Dischanga Flow « Mix per "Miwr”

Aqualic Protection
Tcvle_ Chronk
Nons None
None None
None None
3.0E+00 None

6.2E+00 mo. V.1E+00 moA
6.1E+00 mglL 1.8E+00 mpL

Nong Nons
Nong None
3.4E+02 1.5E+02
None None
Nono Nono
None Nona
Nong Nono
None None
Nono None
None None
None None
None None
None Nana
None Nono
None None
2.6E+00 93601
Nono Nono
2.4E400 4.3E-03
8.0E+02 mgil 2. 3E+02 moL
1.96-02 mg.  1.1E-02 mgt
None None
Nons None
None None
None None
None None
8.3E-02 4.1E-02
4.6E+02 6.0E+01
1.8E+01 1.1E+01
None Nong
None None
1.1E+01 7.2E+00
2.2E+01 5.2E00
None None
None Nono
1.1E+00 1.0E-03
Nona 1.0E-01
1.76-01 1.7E01
Nono Nono
Nona None
Nong Nona
Nono Nong
None Nona
None None
None None
Nono Nona
None Nong
None None
Nona None
None Nong
Nona Nane
24E-01 6.6E02
None None
None None
None Nono
Nono None
Nons None
None None
Nono Nong
Nono None
None Nona
22E-01 5.66.02
2201 5.6E-02
22€.01 5.6E-02
None Nona

Pruman_Healh
Public Weder Othes Burfaon
Supplies Walers

6.TE+02 BOE+02
8.1E+00 9.3E+00
3.1E0Y 2.5E+00
4.9E-04 5.0E-04
Nons None
None None
8.3E+03 4.0E+Q4
5.6E+00 6.4E+02
1.0E+Q1 Nono
2.0E+03 Nono
2.2E+01 5.1E+02
B8.8E-04 2.0E03
3.8E-02 +.8E-01
3.9E-02 1.8E-01
3.8E02 1.8E-01
3.8E-02 1.8E-0t
3.0E-01 5.3E+00
1.4€+03 68.6E+04
1.2E401 2.2E+01
4.3E+01 1.4E+03
1.5E+03 1.8E+03
S.0E+00 None
2.3E+00 1.6E401
§.0E-03 6.1E-03
2.5E+02 moL None
Nona Nono
1.JE+02 1.8E+03
4.0E+00 1.3E+02
3.4E+02 1.1E+04
1.0E+03 1.6€+03
8.1E+01 4.5E+02
None Nong
None Hona
None Nong -
1.0E+02 None
44E-02 49601
1.3E+03 None
1.4E+02 1.6E+04
31E-00 3.1E-03
2.2E03 22E03
2203 2.2E-03
Nono None
Nane None
3.8E-02 1.86-01
4.2E+02 1.3E+0d
3.2E+02 9.8E402
6.3E+01 1.98+02
24801 2.8E-01
5.6E+00 1.7E+02
38E«00 3TE+02
3.3E+02 T.1E+03
1.4E+402 1.0E+04
7.7E+01 2.8E+02
1.0E+02 None
$.0E+Q0 1.6E402
J.4E+00 21E+02
6.2E-04 6.4E-04
1.7E4+04 4.4E+04
JBE+02 8.8E+02
2.7E+05 1.1E+08
20E+03 4.8E+Q3
8.9E+01 6.3E+03
1.3E+01 2.8E+02
1.1E+00 3.4E+01
5.0E-09 51E08
3.6E-04 2.0E+00
B6.2E+0% B8.9E+01
8.2E+01 8.9E+01
Noae None
6.2E+01 8.9E+01

NON-ANTIDEGRADATION
WASTE LOAD ALLOCATIONS
8.000 MGD - Mix pes "Mixar”
ok Human
Acute Chronio Health
NA NA 6.3E+04
NA NA 8.7E+02
NA NA 9.8E+01
1.0E+02 NA 9.4E02
3.6E+02 mgl.  B.7E+01 mpll NA
4.2E+02 mgl.  2.6E+02 mo N/A
NA NA 7.8E+05
NA WA 8.2E+02
2.0E+04 1.1E+04 9.4E+D2
N/ N/A 1.8E+0S
NA NA 426403
NA NA 1L.7E0
NA NA 7.3E+00
NA NA 7.3E400
NA NA 7.3E+00
N/A NA 7.3E400
NA A §.8E+01
NA NA 1.3E4056
NA NA 236+03
NA NA 8.3E+03
NA NA 1.4E+05
1.8E+02 6.8E+01 4.7E402
NA L/ 4.4E+02
1.4E+02 J.IE01 .SE+00
S51E+04 mol 1.7E+04 mpA.  2.3E+04 moi
1.1E+00 mp.  8.0E-01 mptL N/A
N/A NA 1.26+04
NA NA 7.7€+02
NA NA 3.2E+04
NA NA 9.4€+04
NA NA 7.6E403
4.0E+00 3.0E+00 NA.
2.6E+04 4.4E+03 NIR
0.5E+02 B.0E+02 NA
NA NA 8.4E+03
NA NA 8.4E+00
8.0E+02 4.8E+02 1.2E+08
1.3E.0% J8E+02 1.3E+04
NA NA 8.8E-01
NA NA 42E01
6.5E+01 1.36-02 42E-01
7.3E+00 NA
1.0E+01 1.2E+01 NA
NA NA 7.3E+00
N/A NA 3.0E+04
NA NA 3.0E+04
NA NA 5.9E+03
NA NA 4,0E+01
NA N/A 1.1E+403
NA NA T.3E+02
NA NA 39E«04
NA N/A 1.3E+04
NA NA 7.28+03
NA NA 9.4E«03
NA NA 9.6E+02
WA NA 8.5E+Q2
1.4E+01 4.4E+00 1:.0E-01
NA NA 1.8E+08
NA N/A J.6E+04
NA NA 2.3E407
NIA NA 1.8E+05
NA NA B8.5E+03
NA NA 1.2E403
NA NA 2.1E+02
N/A NA 4.7E-06
NA NA 6.0E+01
1.3E+01 4.4E+00 5.8E+03
1.3E+01 4.1E+00 5.8E+03
1.3E+01 4.1E+00
N, NA 5.8E+03

MOBT RESTRICTIVE

WASTE LOAD ALLOCATIONS

2,000 MBD Diseharps Flow

8.4E+0t mo1
9.9E+01 molL

Chronic
NA

2.1E+01 moL
8.0E+01 mon

2.8E+06
1.9E+04
0.5E+02
1.2E+02
2.1E+0%
4.7E07
6.0E+00
5.8E+02
$.8E202

5.8E+02



Enclify Nama;

Chrinlionsturg Wostenaie 7restecy) Peckly
New River

Toxic Parametor and Form
Endrin

Endrin Aldehydo
Elhylbenzens
Fluoranthene

Fluarena

Foaming Agents {(MBAS)
Guthion

Heptachior

Hoptachior Epoxide
Haxachiorebenzene
Hexachiorebutadiane
Hamachiorooycichaxene Alpha-BHt
Hexachlorocycichexano Beta-BHC
Hgxaachiorogytiohexane
Gamma-BHC {Lindana)
Heaxachiorocye

Hexachtoresthane

Hydrogen Suffide
Indeno{1,2,3-cdipyrene

fron

isophorone
Kepone
Lead
Malathion
Mangsnese

Mathyl Bromide
Mattwiene Chioride
Mathoxychior
Mirex

Nickel

Nitrats (a8 N)
Nitrobenzeno

Pyreno

RadNuc - Beta Pert & Photon Act ewem
RadMuc - Gross Alghe Part Act  ¢CL
RadNuc - Radium 226 + 228 poiL

RadNuc - Urantum
Setenium, Tolsl Recoverable
Siver

Suffate
1,1.2.2-Tetrachloroethane
Tetrachiorogthylene
Thalllum

Tolugne

Tota! Dissolved Solids
Toxaphene

TributyRlin
1,2,4-Trichlorobenzene
1,1,2-Trichiorosthane
Trichloroethyiene
2,4,8-Trichlorophanol
242.4,8-Trichiorophenoxy
proplonic acid (Sdvex)
Vinyt Chioride

Zne

8000 m%-tmmw
Hyman

ANTIDEGRADATION
WASTE LOAD ALLOCATIONS

Acule Chronic Hegth
1.36+00 6.6E-01 6.6E-01
NA NA 2.7E+00
NA NA S.0E+03
NA N/A 12E+03
NA NA 1.0E+04
WA N/A ATED
NA 1.8E-01 NA
7.7E+00 4.9E-02 1.8€-02
T.7€+00 6.9E-02 7.5603
NA NA S54€-02
NA N/A 8.4E«01
NA NA 5.0E-04
NA NIA 1.7E¢00
1.4E+01 NA 1.0E+01
NA NA AIE2
NA NA 2.7€+02
NA 3.7€+04 NA
NA NA 7.3501
NA NA 2.8E+03
NA NA 6.7E+03
NA Zero NA
1.2E+03 1.7E+02 1.4E+02
NA 1.6E+00 NA
N WA 4.7E+02
2.1€+01 14E+0 NA
NA NA 4,4Ee02
NA N/A 8.8E+02
NA §.5E-01 9.4E+02
NA Zero NA
2.16+0 2.8E+02 5.7E403
‘A 9.4E+01 moL
NA WA 1.8E+02
NA NA 1.3E-01
NA N/A 8.3E+02
NA NA 9.6E01
4.26+02 1.2E+02 NA
B8.8E-01 24E01 NA
N, 2.8E-01 1.2602
1.8E+02 1.7E+02 8.2E+01
N/A NA 9.4E+04
NA NA 7.8E+03
NA N/A J.TE+01 mutem
NA NA 1.4E+02 pCAL
NA NA 4,7E+01 pCL
NA . NA 2.BE42
3.0E+02 0.1E+0% 1.6E+03
3.2E+01 N/A NA
NA N/A 2.3E403 mgn.
NA N/A 3.3E+01
NA NA 1.3E+02
NA N/A 2:2E+00
NA NA 4.6E+03
NA - NA 4.7E+08
1.1E+01 J.TE-03 54E02
6.8E+00 1.3E«00 NA
NIA NA SJEH2
NA NA 1.1E402
NA NA 4.8E+02
NA NA 2.7E402
NA N/A 4,7E+02
NA N/A 4.8E+00
1.36403 1.6E403 6.9E+04

POST - DISCHARGE
WATER QUALITY CRITERIA
6.000 MGD Dischasge Flow - Nx por Wxes”

HNON-ANTIDEGRADATION
WASTE LOAD ALLOCATIONS

man
Aquatic Protection Publia Water
Acuts Chronic Sy
8.6E-02 30EQ2 5.9E-02
None None 2.0E-01
None None 6.3E+02
None None 1.3E+02
None None 1.1E+03
None None 5.0E+02
Nono 1.0E-02 None
5.2E-01 38E03 7.0E-04
5.2E01 3.8E43 3.6E-04
None None 2.8E-03
Nong Nono 4.4F+00
None Nono 2.8602
Nons None 9.1E-02
09.5E01 None 9.8E-01
Nons None A.0E+01
None None 1.4E+01
None 2.0E+00 None
Nong None 3.8E02
Nong Nono 3.0E+02
None None 3.5€+02
Nons Zero None
8.6E+01 9.7E+0D 1.5E+01
None 1.0E-01 None
Nong None 5.0E401
1.4E+00 T3E01 None
Nonae Nane 4.7€+01
None None 4.6E+01
None 3.0E02 1.0E+02
None Zeco None
1.3E+02 1.66+01 6.1E+02
Nono None 1.0E+01 mpL.
Nono None 1.7€+00
None Neone G.9E-03
None None 3.3E01
Nono None 5.0E-02
28E+01 6.6E+00 None
6.6E-02 1.3E-02 Noao
Nong 1.4E-02 6.4E-04
1.2E+04 8.9E+00 27EX0
None None 1.0E+04
None None B.IE+02
None None 4.0E+00 mrem
Nono Nong 1.5E+01 ptia
None None $.0E+00 pciL
Nong None 3.0E+01
2.0E«00 50E+00 1.7E+02
2.2E+00 Nona
None None 2.5E402 mgh
None None 1.7E+00
None 0.9E+00
Nons None 24E01
Nono None 5.9E+¢02
None None 5.0E¢0S
7.3E01 2.0ED4 2.8E03
4.6E-01 1.26-02 None
None None AEE+01
None None 5.8E+00
None None 28E+01
None None 1.4E+01
None Nong 5.0E+01
None Nona 2,501
9.5€+01 8.9E+01 T4E+03

Chonic
2.6E+00

8.000 MOD g- lﬁg “ber
otection Ruman

Hsalth

S.5E+00

2.7E+01
5.0E+04
1.2E404
1.0E+05
4.7E+04
NA
1.5E01
7.56-02
8.4E-01-
B6.4E+02
5.0E+00
1.7E+0¢

1.8E+02

3.7E+03
2.7E+08

NA
1.3E+00
2.8E+04
6.7E+D4

NA
1.4E+03

MO8T RESTRICTIVE
WASTE LOAD ALLOCATIONS
8.000 MGD Obcharge Flow
T Hquatc Proledtion Human
Acute Chronic Haalth
1.3E+00 6.6E-01 6.58-01
WA NA 2.7E+00
N/A NA 5.0E+03
NA NA 1.26+03
NA N/A 1.0E+04
N/A N/A 4.7E+03
N/A 1.86-01 N/A
7.7E+00 6.9E-02 1.5E.02
1.76+00 8.9E-02 7.5603
NA NA 5.4E-02
NA NA 8.4E+01
NA NA 8.0E-01
NA NA 1.7€+00
146401 N/A 1.9E+01
NA N/A 3.7E+Q2
NA NA 2.7E+02
NA A.7E+01 NA
NA NA 7.3E-0
NA NA 2.8E+03
N/A NA 6.7€+03
NA Zgro NA
1.26403 1.7E+02 1.4E+02
1.8E¢00 N
NA 4.7E+02
2.1€401 1.4E+01 N/A
N/A NA 4.4E+02
N/A NA 8.8E+02
NA 5.5E-01 9.4E+02
NA NA
2.1E+03 2.8E+02 5.76+03
NA NA 94E+01 mgn.
NA WA 1.6E402
NA NA 1.3E01
NA NA 8.3E+02
NA NA 9.6E-01
426402 1.2E+02 NIA
9.6E-01 2.4E-01 N/A
NA 2.6E-01 1.2E02
1.8E+02 1.7E+02 $.2E+01
NA NIA 9.4E+04
NA NA 7.8E+03
NA NA A7E+01 mem
NA NA 1.4€402 pCL.
WA NA 4.7E+01 ptiL
NA NA 2.8E+02
3.0E+02 9.1E+01 1.6E403
326401 N/A NA
NA NA 2.3E¢03 mA.
NA N/A 3.3E+0%
NA N/A 1.3E402
NA NA 2,2E400
NA NA 4.8E+03
NA N/A 4.7€+08
1.1E+01 3.7E03 S.4E02
6.6E+00 1.3E+00 N/A
WA N/A 3.3E«02
NA NA 1.1E402
NA NA 4.8E¢02
NA NA 276402
NA NA 4.7E+02
NA N/A 4.8E+00
1.3E+03 1.6E+03 8.8E+04
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SPECIAL CONDITIONS RATIONALE



VPDES PERMIT PROGRAM
LIST OF SPECIAL CONDITIONS RATIONALE

B. OTHER REQUIREMENTS OR SPECIAL CONDITIONS

1.

3.

4.

a
Permit Reopeners

a. Sludge Reopener

Rationale: Required by the VPDES Permit Regulation, 9 VAC 25-31-220 C., and 40 CFR
122.44(c)(4), which note that all permits for domestic sewage treatment plants (including sludge-
only facilities) include any applicable standard for sewage sludge use or disposal promulgated
under section 405(d) of the Clean Water Act.

b. Total Maximum Daily Load (TMDL)] Reopener

Rationale: Section 303(d) of the Clean Water Act requires that total maximum daily loads
(TMDLs) be developed for streams listed as impaired in order that they achieve the applicable
water quality standards. This condition allows for the permit to be either modified or,
alternatively, revoked and reissued to bring it into compliance with any applicable TMDL
approved for the receiving stream. The reopener recognizes that, according to section 402(o)(I)
of the Clean Water Act, limits and/or conditions may be either more or less stringent than those
contained in this permit. Specifically, they can be relaxed if they are the result of a TMDL, basin
- plan or other waste load allocation prepared under section 303 of the Act.

Licensed Wastewater Operator Requirement

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-200 D., requires the permittee to employ or
contract at least one wastewater works operator who holds a current wastewater license for the permitted
Jacility. The Code of Virginia 54.1-2300 et seq., Rules and Regulations for Waterworks and Wastewater
'Works Operators (18 VAC 160-20-10 et seq.) requires licensure of operators. In addition, the Sewerage
Collection and Treatment Regulations (12 VAC 5-581-10 et seq.), recommends a manning and
classification schedule for domestic wastewater treatment plant operators, based on plant capacity and
specific treatment types.

Reliability Class

Rationale: The Sewerage Collection and Treatment Regulations (12 VAC 5-581-10 et seq.) specify
reliability classes for all domestic sewage facilities.

Certificate to Construct (CTC) and Certificate to Operate (CTO) Requirements

Rationale: The Sewerage Collection and Treatment Regulations (12 VAC 5-581-10 et seq.) specify the
requirement for the review and approval of plans and specifications (CTC) and the subsequent issuance of
a CTO prior to operating any domestic sewage facilities.

Operations & Maintenance (O&M) Manual Requirements

Rationale: Required by the State Water Control Law, Section 62.1-44.19 and the VPDES Permit
Regulation, 9 VAC 25-31-190 E. The State Water Control Law, Section 62.1-44.21, allows requests for
any information necessary to determine the effect of the discharge on state waters. Section 401 of the
Clean Water Act requires the permittee to provide opportunity for the state to review the proposed
operations of the facility. In addition, 40 CFR 122.41(e) requires the permittee, at all times, to properly
operate and maintain all facilities and systems of treatment and control (and related appurtenances) in
order to achieve compliance with the permit (includes laboratory controls and QA/QC).



10.

11.

S 120

13.

95% Design Capacity Notification

Rationale: Required by the VPDES Permit Regulation, 9 VAC 25-31-200 B.2., for all POTWs and
PVOTWs in order to insure continued compliance with the terms of the permit.

Compliance Reporting Under Part 1. A.

Rationale: Authorized by the VPDES Permit Regulation, 9 VAC 25-31-190 J.4. and 220 I. This
condition is necessary when toxic pollutants are monitored by the permittee and a maximum level of
quantification and/or a specific analytical method is required in order to assess compliance with a permit
limit or to compare effluent quality with a numeric criterion. The condition also establishes protocols for
calculation of reported values.

Materials Handling and Storage

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-50 A., prohibits the discharge of any wastes
into State waters unless authorized by permit. The State Water Control Law, Sec. 62.1-44.16 and 17
authorizes the Board to regulate the discharge of industrial or other wastes. Section 301 of the Clean
Water Act prohibits the discharge of any pollutant unless it complies with specific sections of the Act.

Effluent Monitoring Frequencies

Rationale: The permittee is granted a reduction in monitoring frequency based on a history of permit
compliance. To remain eligible for the reduction, the permittee should not have violations that result in
enforcement actions. If the permittee fails to maintain the previous level of performance, the baseline
monitoring frequencies should be reinstated. The incentive for reduced monitoring is an effort to reduce
the cost of environmental compliance and to provide incentives to facilities which demonstrate
outstanding performance and consistent compliance with their permits. Facilities which cannot comply
with specific effluent parameters or have other related violations will not be eligible for this benefit. This
is in conformance with Guidance Memorandum No. 98-2005 - Reduced Monitoring and EPA's proposed
"Interim Guidance For Performance-Based Reduction of NPDES Permit Monitoring Frequencies" (EPA
833-B-96-001) published in April 1996.

Indirect Dischargers

Rationale: Required by the VPDES Permit Regulation, 9 VAC 25-31-200 B.1 and 40 CFR 122.42(b), for
POTWs and PVOTWs which receive waste from someone other than the owner of the treatment works.
DEQ must be notified of the introduction of new pollutants to the treatment system, from an indirect
discharger, whether as increased volume or a change in the character of the pollutants.

Minimum Freeboard

Rationale: Minimize the discharge of untreated wastewater to the groundwater or surface waters.
Facility Closure Plan

Rationale: This condition is required in the event that some or all of the operations at the facility cease.
The system (or part of the system) must be properly closed out in accordance with regulatory
requirements.

Permit Application Requirement

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-100 D. and 40 CFR 122.21 (d)(1) require a new

-application at least 180 days prior to expiration of the existing permit. In addition, the VPDES Permit

Regulation, 9 VAC 25-31-100 E.1. and 40 CFR 122.21 (e)(1) note that a permit shall not be issued before
receiving a complete application. '



PRETREATMENT

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-10 et seq., Part VII, and 40 CFR Part 403 establish the
legal requirements for State, local government and industry to implement National Pretreatment Standards. The
Pretreatment Standards are implemented to prevent POTW plant pass through, interference, violation of water
quality standards or contamination of sewage sludge. The regulation requires POTWs with a total design flow
greater than 5 MGD with significant or categorical industrial input to establish a Pretreatment Program. The
regulation also may apply to POTWs with design flows less than 5 MGD if circumstances warrant control of

industrial discharges.

D. TOXICS MANAGEMENT PROGRAM (TMP)

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-210 and 220 1., and 40 CFR 122.44(d) require

monitoring in the permit to provide for and assure compliance with all applicable requirements of the Clean Water

Act and the State Water Control Law. See additional justification included in this attachment.

Part I CONDITIONS APPLICABLE TO ALL VPDES PERMITS

The VPDES Permit Regulation, 9 VAC 25-31-190, and 40 CFR 122, require all VPDES permits to
contain or specifically cite the conditions listed.

Part III - BIOSOLIDS

Tabulated below are the special condition sections of the permit, with the bases for each of the permit special conditions.

‘Special
Condition

) Description and Basis for Special Coﬁdit_ion .

Part I11.B.1

Monthly Reporting: 9VAC25-31-590.B and the Fee Regulation 9VAC25-20-147.B requires
submittal of a report by the 15 of the month following the month in which land application
occurred.

Part I11.B.1a-
b

Biosolids Monitoring Data: 9VAC25-31-220-1.3 Reporting of monitoring to assure compliance
with the permit limits shall be no less. frequent than as required by the regulation.
9VAC25-31-190.L.4 Monitoring results shall be reported at the intervals specified in the permit on
a Discharge Monitoring Report (DMR) or forms provided or specified by the department for
reporting results of monitoring of sludge use or disposal practices. 9VAC25-31-220.1.4.a. states
monitoring requirements may include mass (or other measurements specified in the permit) for
each pollutant limited in the permit.

PartIII.B.1.c

. Monthly Activity Report: 9VAC25-31-590.B and Fee Regulation 9VAC25-20-147.B requires

submittal of a report by the 15® of the month following the month in which land application
occurred. Specific information to be provided is identified in 9VAC25-20-147.A. and B.
9VAC25-31-590.C refers to maintaining a report and adequate records on biosolids application
rates, and methods of application for each site.

‘Part III.B.1.d

Electronic Submittal Attestation Statement: § 59.1-479 — 498, the Uniform Electronic
Transactions Act provides for submission of paperwork electronically and the use of electronic
signatures. No laws or regulations require hard copy submittal of original signatures in the
biosolids program. 9VAC25-31-590.B. requires electronic or postmarked submittals.

Part IT1.B.2

Biosolids Land Application Fee: § 62.1-44.19.3.P requires that a fee be charged to the generator
of biosolids to be land applied in Virginia. The fee of $7.50/dry ton of Class B biosolids land
applied in the Commonwealth of Virginia is established by the Fee Regulation 9VAC25-20-146
and 9VAC25-20-40.A.3. Exemptions to the fee are provided in 9VAC25-20-50.C. 9VAC 20-
60.D. establishes the due date.




Part I11.B.3.

Annual Report: 9VAC25-31-590.A requires the submittal of an annual report postmarked by
February 19 for the previous year. 9VAC25-31-220.1.3. provides for the VPDES permit to require
monitoring the volume of biosolids and other measurements as appropriate. 9VAC25-31-590.C
requires reports be maintained verifying that sludge treatment for pathogen and vector attraction
reduction be maintained by the generator and owner (of the permit). 9VAC25-31-190.H. requires
the permittee to submit information requested by the board, within a reasonable time, to determine
compliance with the permit. Other specific information and maintenance requirements are
identified in 9VAC25-20-147.A.

Part ITI.C.1.

Records Retention: VPDES Permit Regulation 9VAC25-31-580 requires permittees who prepare
sewage sludge to develop records as well as retain those records for a minimum of five (5) years.

Part\III.C.Z.

Class B/PC Biosolids Record Keeping: VPDES Permit regulation 9VAC25-31-580 outlines
record keeping requirements for Class B/PC biosolids.

Part II1.C.3.

Class B/CPLR Biosolids Record Keeping: VPDES Permit regulation 9VAC25-31-580.A.5
outlines record keeping requirements for Class B/CPLR biosolids.

Part III.D.1

Biosolids Management Plan (BSMP): VPDES Permit Regulation 9VAC25-31-485.G requires
the permit holder to maintain and implement a BSMP and specifies its components. In addition to
all materials submitted with permit application, which includes an Odor Control Plan (OCP), a
Nutrient Management Plan (NMP) and Operation and Maintenance (O&M) Manual are required. '

Part II.D.2.

Nutrient Management Plan (NMP) Requirement: § 62.1-44.19.3.C.8. requires that a
NMP be developed by a person certified in accordance with § 10.1-104.2 for each biosolids
land application site, prior to application of biosolids at the site. The statute also establishes
conditions where the NMP must be approved by the Department of Conservation and
Recreation prior to submittal at the time of permit application. 9VAC25-31-505.A.1.e states
that if conditions at the site change so that it meets one or more special conditions, the NMP
will be approved prior to application at the site. 9VAC25-31-505.A.3., with which all
biosolids operations must comply, requires that the NMP be submitted to the farmer/operator
of the site, the Department of Conservation and Recreation, and the local government, unless
requested in writing to not receive the NMP. 9VAC25-31-505.A.4, Table 1 requires the
NMP to be approved by DCR prior to application based on soil phosphorus levels (Mehlich

D.

Part I11.D.3

Operation and Maintenance (O&M) Manual Requirement: 9VAC25-31-485.G.3, 9VAC25-
790-140 and 9VAC25-790-260 — 300 identify minimum requirements to be included in an O&M
Manual. Additional requirements are included in the BSMP 9VAC25-31-100.Q.12.

Part I11.D .4

Odor Control Plan (OCP) Requirement: 9VAC25-31-100.Q.6. requires Generator’s OCP and
minimum content. .

Part III.D.S.

. Permittee Source List - Biosolids: 9VAC25-31-440.D states no person shall land apply, market,

or distribute biosolids in Virginia unless the biosolids source has been approved by the board.
9VAC25-31-100.Q.8.b. requires identification of sources that the permittee proposes to land apply
in the permit application, which becomes part of the BSMP. Water Control Law and the VPDES
Permit Regulation do not require a permit modification to add a new source; therefore a source
that is approved may be added to the Permittee Source List with administrative authorization. A
source not previously or currently approved, must obtain approval before it can be land applied
under a VPDES permit.

Under the VPDES Permit Regulation these special conditions are applicable “to any person who prepares sewage
sludge or biosolids, or applies biosolids to the land”. However the DOC also has an agreement with a third party
contractor who holds a VPA permit authorizing land application on the DOC property, as well as other sites.
Therefore, the special conditions included in Parts III.D.-I. are not the responsibility of the DOC when land
application activities are conducted by the contractor under the authority of a separate VPA permit, with the




exception of Parts II.D.7 - 8.

Part [ILLE.1.

100 Day Notification: 9VAC25-31-485.D.1. requires written notification to the chief
executive officer (CEO) or designee for the locality 100 days prior to the initial land
application at a specific site and clarifies that the notice may be satisfied by DEQ’s notice of
the permit application, if necessary site information was provided in that notification.

Part IILE.2.

14 Day Notification: § 62.1-44.19.3.L. and 9VAC25-31-485.D.2. requires written
notification to the department and the CEO or designee for the locality at least 14 days prior
to land application at a specific site.

Part IILE.3.

Signage Requirements: 9VAC25-31-485.F.1. requires a sign be posted at a land application site
at least 5 business days prior to delivery of biosolids at the site and maintained on site until 5
business days after application is complete; the sign will not be removed until 30 days after land
application is complete. 9VAC25-31-485.F.1.a. — b. addresses placement of the signs. 9VAC25-
31-485.F.3.— 4. specifies construction, content, and maintenance of the sign.

Part IIILE.4.

Notification of Sign Posting: 9VAC25-31-485.F 2. requires written notification to DEQ and
the CEO or designee for the locality within 24 hours of posting, identifying where the signs
have been posted, and identifies information required in the notice.

Part LE.5.

24 Hour Notification: 9VAC25-31-485.D.3. requires written notice to DEQ and the CEO or
designee for the locality no more than 24 hours prior to commencing activity at a site, including
delivery. Include the source of material and only sites where land application activities or staging
will commence within 24 hours.

Part II1.E.6.

Site Operator Notification and Information: VPDES Permit Regulation 9VAC25-31-530.H.
states The person who applies bulk biosolids to the land shall provide the owner or lease holder of
the land on which the bulk biosolids is applied notice and necessary information to comply with
the requirements in this article.

Part II.LE.7.

Handling of Complaints: VPDES Permit Regulation 9VAC25-31-485.H requires the permittee
to respond within 24 hours of receiving a complaint related to the land application of biosolids,
and provide notification of the complaint to DEQ, the local government where the complaint is
based and the generator(s) of the biosolids involved.

Part II.LE.8.

Generator NANI: : 9VAC25-31-530.F requires the generator of biosolids who provides biosolids
to a land applier, to give notice and necessary information to the land applier.

9VAC25-31-480 states that the preparer of biosolids shall ensure that the applicable requirements in
9VAC25-31 Part VI are met when biosolids are land applied.

Most of the following Special Conditions have their basis in the VPA regulation. 9VAC25-31-505.C of the
VPDES Permit Regulation states Bulk biosolids meeting Class B pathogen reduction standards shall be land
applied in accordance with the Virginia Pollution Abatement Permit Regulation, Article 3, Biosolids Use
Standards and Practices, set forth in 9VAC25-32-490 through 9VAC25-32-580.

Part ML.F.1.— | TRANSPORT requirements: 9VAC25-32-540.A. — E. identifies requirements for transport

5. routes, vehicles, prevention of drag-out and track-out, clean-up of such drag-out and track-out
‘ and clean-up and reporting of spills.

Part II.G.1.— | STAGING: 9VAC25-32-545.A. — B. Defines staging and provides procedural requirements

1.

for staging up to 7 days and daily inspections by certified land applier; procedural and
notification requirements to be implemented if biosolids cannot be applied by the end of the
7% day; and prohibits overnight staging in areas of Karst, areas identified by U.S. Department
of Agriculture - Natural Resources Conservation Service (USDA-NRCS) as frequently
flooded, and sites with on-site storage.




Part III.H.1. -

ON-SITE STORAGE Requirements: 9VAC25-32-550.D.1., 3. - 10. Describes on-site
storage and provides procedural requirements for staging up to 45 days, routine inspections
by certified land applier; procedural and notification requirements; 9VAC25-32-550.D
specifies on-site storage shall take place on a constructed surface at a location preapproved by
DEQ and that biosolids stored on the site shall be land applied only at sites under control of
the owner/operator of the site where the on-site storage is located; 9VAC25-32-550.C and
D.2., 6. specifies permeability requirements for the pad and requires existing storage facilities
to come into compliance with the amended regulation by 9/1/2014.

Part ITT.I.1.

Infrequent Application: 9VAC25-32-560.B. 3 c. establishes infrequent application based on
total crop needs for nitrogen.

Part ITI.I.2.

Depth to Bedrock or Restrictive Layers: 9VAC25-32-560.B.2.a. states depth to bedrock or
restrictive layers shall be a minimum of 18 inches.

Part IT1.1.3.

Depth to Groundwater: 9VAC25-32-560.B.2.b. prohibits land application when seasonal
high water table is within 18” of ground surface and requires use of USDA-NRCS soil survey
maps and soil borings to verify groundwater depth.

Part II1.1.4.

pH Managemeht: 9VAC25-32-560.B.2.c. requires the biosolids soil mixture have a pH of
6>0 S.U. or higher where cadmium in the biosolids is >= 21 mg/kg. 9VAC25-32-
560.B.2.c.d. requires the addition of lime or use of lime amended biosolids if soil pH is <5.5
S.U.

Part [ILLS.

Soil Potassium < 38 ppm: 9VAC25-32-560.B.2.¢. requires addition of potash prior to or
concurrently with the biosolids if the soil potassium (Mehlich I) is < 38 ppm.

Part I11.1.6.

Equipment Calibration: 9VAC25-32-560.B.3.d.(1) requires routine measurement of the
field application rate of application equipment.

Part IT1.LI.7.

Liquid Biosolids: 9VAC25-32-560.B.3.d.(1) limits application of liquid biosolids to 14,000
gallons per acre, per application with drying time between applications.

Part IIL.L8.

Grass Height: 9VAC25-32-560.B.3.d.(1) requires hay and pasture to be grazed or clipped to
approximately 6 inches prior to biosolids application.

Part ITI.1.9.

Uniform Application: 9VAC25-32-560.B.3.d.(1) requires a uniform application of biosolids
on a field. If application is not uniform additional operational methods are required followed

by clipping.

Part ITT.1.10.

Odor Control by Iﬁcorporation: 9VAC25-32-5'60.B.3.d.(2) allows DEQ or the local
monitor to require incorporation, when practical or compatible with a soil conservation plan,
to mitigate malodor.

Part ITL.I.11.

Slope Restrictions: 9VAC25-32-560.B.3.d.(3) prohibits application on slopes->15%, but
allows the restriction to be waived by DEQ for the establishment and maintenance of
perennial vegetation or based on BMPs.

Part IT1.1.12.

Snow Covered Ground: 9VAC25-32-560.B.3.d.(5) allows land application of biosolids on
snow cover that is 1 inch or less in depth and the snow and biosolids are incorporated within
24 hours. If the snow melts with application, incorporation is not required.

Part III.1.13.

Setbacks: 9VAC25-32-560.B;3.e.(1) — (4) establishes setback distances and procedures for
extending or waiving residential and property line setbacks.

Part I11.1.14.

Site Access Restrictions: 9VAC25-32-675.B.5. establishes access restrictions for sites where
Class B biosolids have been land applied.




Part II1.1.15. Forestland (Silviculture): 9VAC25-32-560.C. establishes requirements for land application
on silvicultural sites.

Part IL.1.16. CPLR Biosolids: VPDES Permit Regulation 9VAC25-31-530 establishes criteria for
determining the need to track the metals loadings on individual sites where metals subject to
the cumulative pollutant loading rates have been applied.

Part IIL.J.1. Biosolids Sources: 9VAC25-31-440.D. states that no person shall land apply, market or
distribute biosolids in Virginia unless the biosolids source has been approved by the board.

Part IT1.J.2. Land Application Sites: 9VAC25-31-440.C. states that no person shall land apply Class B
biosolids on any land in Virginia unless that land has been identified in an application to
issue, reissue or modify a permit and approved by the board.

Part I11.J.3 Pollution Liability and General Liability Requirement: 9VAC25-31-485 E requires the
permit holder to provide evidence of financial responsibility in accordance with 9VAC25-32-
770 et seq. 9VAC25-32-780 establishes liability requirements. 9VAC25-32-790 — 850
provides specific requirements for each type of liability demonstration.

Part I11.J.4. Alteration of Biosolids Composition: 9VAC25-31-505.B.2. prohibits the alteration of the
biosolids composition at the land application site.

Part IH.J 5. Site Specific Application Rates: 9VAC25-32-560 states site specific application rates shall
not exceed the rates established in the nutrient management plan nor result in exceedance of
the cumulative trace element loading rates specified in 9VAC25-32-356 Table 3.

Part IT1.J.6. Land Owner Consent Requirement: 9VAC25-31-100.F.6. requires the submission of
landowner consent forms with the permit application 9VAC25-31-485.B.2.requires the
written agreement between the permittee and the landowner, specifies required information
and use of the most current form approved by the board. 9VAC25-31-485.C. requires the
permittee to maintain the agreement. 9VAC25-31-485.B.4. Requires the permittee to notify
landowners with landowner agreements on old forms to notify the landowner of the need to
sign and submit new landowner agreements on the current form.

Part I11.J.7 Threatened and Endangered Species Protection: 9VAC25-31-550.B states no one shall
apply bulk biosolids to the land if it is likely to adversely affect a threatened or endangered
species listed in 9VAC25-260-320 or § 4 of the Endangered Species Act (16 USC § 1533) or
if the land application is likely to adversely affect its designated critical habitat.

Part ITL.J.8. Certified Land Applicator Requirement: § 62.1-44.19.3.1.B. states that Class B biosolids shall
not be land -applied unless a certified land applicator is onsite at all times during the application.
9VAC25-31-485.A. prohibits land application of Class B biosolids unless a person certified as a
Land Applicator in accordance with VPA Permit Regulation 9VAC25-32-690 - 760 is on site at all
times during the land application. 9VAC25-32-690 requires the land applier to maintain a field log
and identifies minimum requirements and sign monthly reports, attesting that they were onsite at
all times reported. '

Part IT1.J.9. Reopener: 9VAC25-31-220.C requires inclusion of a reopener clause in the permit to authorize
immediate modification of the permit to address changes to standards or requirements for the use
or disposal of biosolids, industrial wastewater sludge, or septage.

Part I11.J.10. Storm Water Discharge Exception: 9VAC25-32-30.A States that all pollutant management
activities covered under a VPA permit shall maintain no point source discharge of pollutants to
surface waters except in the case of a storm event greater than the 25-year, 24-hour storm. :
9VAC25-32-30.B states that except in compliance with the VPA or another permit issued by the
board that it is unlawful to discharge into, or adjacent to, state waters sewage, industrial wastes,
other wastes, or any noxious or deleterious substances.
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RECEIVING WATERS INFO./
TIER DETERMINATION/STORET DATA



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
Blue Ridge Regional Office
3019 Peters Creek Road  Roanoke, Virginia 24019

SUBJECT: Flow Frequencies Determination
Town of Christiansburg Wastewater Treatment Plant — VA0061751

FROM: Bob Tate, water permit writer =T
DATE: March 8, 2010

This memo is an update of the previous flow frequency determination memo from Jason
Winningham dated January 27, 2005, which updated the memo from Paul Herman dated August 12,
1996. The purpose is to determine flow frequencies for developing effluent limitations in reissuance
of VPDES Permit VA0061751. The Town of Christiansburg WWTP discharges to the New River
downstream of Radford, VA. Discharge is through a multiport diffuser in the New River,
approximately 500 feet upstream the mouth of Crab Creek. Crab Creek flow into the New River is
complicated because flow is divided between the New River and a parallel channel that combines
with the river approximately 2000 feet downstream of the creek’s mouth. For mixing purposes, a
conservative approach was chosen for flow frequency analyses. The approach assumes that no Crab
Creek flow is available for mixing. Thus this revised flow frequency memo considers only New
River flows.

The flow frequencies for the New River were determined using the continuous record gage on the
New River at Radford, VA (#03171000), which has been operated by the USGS since 1939.

New River at Radford, VA (#03171000):
Drainage Area = 2,748 mi?

1Q30 = 678CFS .
1Q10 = 719CFS ‘High Flow 1Q10 = 840 CFS
7Q10 = 887CFS High Flow 7Q10 = 1,210 CFS
30Q10 = 1,020 CFS High Flow 30Q10 = 1,660 CFS
30Q5 =1,140 CFS Harmonic Mean = 2,350 CFS

New River flows at the discharge location were determined using drainage area proportions and do
not address any discharges or springs located between the gage and the outfall. There are no
withdrawals identified in the State Water Use Data System database that are located between the
gage and the discharge point. '
' ' New River at discharge:
Drainage Area = 2,765 mi

1Q30 =" 682 CFS =441 MGD
1Q10 = 723CFS=467MGD  HighFlow 1Q10 = 845 CFS =546 MGD
7Q10 = 892CFS=577MGD  HighFlow 7Q10 = 1,217 CFS =786 MGD

30Q10= 1,026 CFS = 663 MGD High Flow 30Q10 = 1,670 CFS = 1,079 MGD
30Q5 =1,147CFS =741 MGD Harmonic Mean = 2,365 CFS = 1,527 MGD

Notes: The high flow months are January through May.
Stream measurements are through 2003.
Flow statistics were compiled in 2005.



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
West Central Regional Office
3019 Peters Creek Road  Roanoke, Virginia 24019

SUBJECT: Flow Frequency Determination
Town of Christiansburg STP — VA0061751

FROM: Jason Winningham, WCRO
DATE: January 27, 2005

This memo is an update of the previous flow frequency determination memo from Paul
Herman dated August 12, 1996, conceming the subject VPDES permit. .

The Town of Christiansburg STP discharges to the New River near Radford, VA. The
discharge point is just upstream of the mouth of Crab Creek. Stream flow frequencies are required at
this site and for Crab Creek at its mouth for the purpose of developing effluent limitations for the
VPDES permit. ‘

The DEQ conducted several flow measurements on Crab Creek from 1995 to 2003. The
measurements were taken just above the STP near Christiansburg, VA (#03171170). The
measurements made by the DEQ correlated very well with the same day daily mean values from the
continuous record gage on the S. F. Roanoke River near Shawsville, VA (#02053800). The
measurements and the daily mean values were plotted on a logarithmic graph and a best fit line was
drawn through the data points. The flow frequency data from the reference gage was entered into the
regression line's slope-intercept equation to determine the associated flow frequencies at the-
measurement site. The attached spreadsheets and graph are attached.

The flow frequencies at the mouth of Crab Creek were determined by using the values at the
measurement site and adjusting them by proportional drainage areas. The data for the reference
gage, the measurement site, and the discharge point are presented below:

S. F. Roanoke River near Shawsville, VA (#02053800):

Drainage Area = 110 mj’

1Q10 = 13 CFS High Flow 1Q10= 24 CFS
7Q10. = 14CFS High Flow 7Q10= 28 CFS
30Q5 = 21CFS HM = 55CFS
30Q10= 18 CFS High Flow 30Q10 = 40 CFS

Crab Creek at the STP near Christiansburg, VA (#03171170):

Drainage Area = 13.79 mi’

1Q10 = 3.2CFS High Flow 1Q10= 4.6 CFS
7Q10 = 3.4CFS High Flow 7Q10= 5.1 CFS
30Q5 = 4.3 CFS HM = 7.5CFS
30Q10= 3.9CFS High Flow 30Q10= 6.2 CFS



Flow Frequency Memorandum — January 27, 2005
Christiansburg STP — VA0061751

Page 2 :
Crab Creek at its mouth:
Drainage Area = 19.72 mi®
1Q10 = 4.6CFS High Flow 1Q10= 6.6 CFS (.3
7Q10 = 4.8CFS High Flow 7Q10= 7.2CFS ¢4
30Q5 = 6.1CFS HM =10.7CFS S
30Q10= 5.6CFS High Flow 30Q10= 8.9 CFS R§.%

The flow frequencies for the New River at the discharge point were determined using the
continuos record gage on the New River at Radford, VA (#03171000), which has been operated by
the USGS since 1939. Flows at this site were determined using drainage area proportions and do not
address any discharges or springs located between the gage and the outfall. There are no withdrawals
identified in the State Water Use Data System database that are located between the gage and the
discharge point. The flow frequencies for the gage and the discharge point are listed below.

.New River at Radford, VA (#03171000):

Drainage Area = 2,748 mi’ :
720 CFS. High Flow 1Q10 = 851 CFS

1Q10 =

7Q10 = 912CFS High Flow 7Q10 = 1,243 CFS
30Q5 =1,168 CFS HM = 2,368 CFS
30Q10=1,063 CFS High Flow 30Q10=1,722 CFS

New River above Crab Creek:

Drainage Area = 2,765 mi’

1Q10 = 724 CFS High Flow 1Q10 = 856 CFS
7Q10 = 918 CFS High Flow 7Q10 = 1,251 CFS
30Q5 =1,175CFS HM = 2,383 CFS
30Q10=1,070 CFS High Flow 30Q10= 1,733 CFS
New River below Crab Creek:
Drainage Area = 2,765 mi’

1Q10 = 729CFS High Flow 1Q10 = 863 CFS
7Q10 = 922 CFS High Flow 7Q10 = 1,258 CFS
30Q5 =1,181 CFS HM = 2,393 CFS
30Q10=1,075 CFS High Flow 30Q10 = 1,742 CFS
1Q10 = 471 MGD High Flow 1Q10 = 557 MGD
7Q10 = 596 MGD High Flow 7Q10 = 813 MGD
30Q5 = 763 MGD HM =1,546 MGD
30Q10= 695 MGD High Flow 30Q10= 1,125 MGD

The high flow months are January through May.



8. F. Roanoka River near Shawasville, Va. (Reterenco goge #02053800)
v8 Crab Croek at STP, near Christiansburg, Va. (maasurement site #03171170)

Corrpiation data analysis

Higtoric Flow Data (cfs) ‘Reference eites not used
Date - Little River Walker Croek Woll Cregk S.F. Roanoke River vs. Crab Creok
871885 k2 5.63 163 54 47 Regrossion Statistics |
10/28/1988 84 2.11 243 80 107 Multiple R 0.948375402
6/30/1997 83 7.4 261 91 97 R Square 0.899416904
~ 912211997 23 4.18 106 Kil 24 Adjusted R Square 0.892231326
8/3/1988 36 6.13 137 56 60 Standard Error 1.404133231
10/5/1998 22 497 130 44 38 Observations 16
6/8/1999 24 5.54 121 k44 81
9/2/199% 16 3.98 52 32 12 Little River vs. Crab Crael}s=
6/27/2000 27 3.77 128 48 a1 Regrossion Slatistics __
412412002 45 407 160 213 219 Muitiple R 0.835208149
6/20/2002 16 41 80 64 58 R Square 0.874614282
87712002 8.8 28 4 45 47 Adjusted R Square 0.865858159
10/8/2002 14 34 70 38 29 Stendard Error 1.687717099
11/7/2002 56 7.2 21 402 678 Qbservations 16
3/26/2003 1866 14 487 449 317
6/4/2003 160 18.8 433 270 305 Walker Creak VS, Crab Creek
N (Refarance) {Msoas. Site) fon Statistics
Muttiple R 0.680779797
Flow Frequencles {cfs) R Square 0.436825975|
8.F, Roanoks R, Adjusted R Square 0.396384973
13 1Q10 32 $Slane-intargent Eauation Standard Ervor 3.323089737
14 7Q10 34 - ) Qbsarvations 18,
21 3005 a3 y = 0.7268"°x*0.662
24 HF1Q10 46 Woll Creek vs. Crab Creek
28 HF7Q10 61 DA st Crab Cresk Mouth (samfi) _—eam_—’ﬁ" ssion Statistics
65 HM 75 Multiple R 0.494320935
18 30Q10 39 18.72 R Squiare 0.244353187
40 HF30Q10 6.2 Adjusted R Square 0.190378416
110 DA sqmi 13.79 Standard Error 3.848602759
reference (x) measument (y) Observations ] 16
Meas Site cfy Meas Site mgd mouth &ty liew Rbclow Crabets e B bolow Crab mad
1910 32 24 48 724 720 47
Tq10 3.4 22 438 918 922 696
30q5 43 28 8.1 1175 1181 783
HF 1910 48 30 ‘8.6 856 863 557
HF 7q10 51 33 7.2 1251 1268 813
HM 75 48 10.7 2383 2303 1548
30Q10 390 25 56 1070 1076 685
HF30Q10 6.2 40 89 1733 1742 1125
HF Months Jan-May
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WQC/WLA Spreadsheet Statistics
TOTAL HARDNESS as CaCO, In mg/L

Collaction_Date_Time Value
6/12/03 9:00 103
4/10/03 8:30 178

-3/10/03 12:30 291.4
2/11/03 8:55 734
1/22/03 14:15 3.8

12/12/02 14:15 69.1

11/20/02 12:30 108
10/31/02 9:20 68.7
9/18/02 9:45 101
8/20/02 8:30 621
7/30/02 10:50 745
6/25/02 8:30 78.2
5/30/02 9:15 89.3
4/30/02 10:30 81.2
3/18/02 13:00 109
2/25f02 14:00 47
1/23/02 10:05 67.8

12/18/01 13:30 45

11/27/01 12:00 68.5

10/25/01 13:50 40.1
©/1101 9:30 578
8/15/01 12:50 68.9
717101 10:30 521
8/25/01 8:30 114
§/17/01 9:00 112
4/10/01 10:15 734
3/a/01 10:00 28.1
2/8/01 11:00 155
1/17/01 11:30 75.3

12/27/00 13:00 6854

11/29/00 10:30 63.3

10/18/00 10:00 834
9/18/00 9:00 759
8/16/00 13:35 724
7/28/00 9:40 728
8/26/00 9:35 62
5/24/00 9:05 82

4/6/00 9:15 58

3/28/00 12:00 81
2/14/00 9:00 6809
1/26/00 8:15 85.1
12/14/98 9:30 54.2
11/16/99 9:10 696
10/13/69 8:31 75.2
8/21/99 9:25 59.3
8/17/99 9:25 69.6
7/26/98 9:30 ”
6/22/99 8:40 78
5/10/99 8:20 62
4/26/99 8:50 126
3/30/89 6:05 80
2/10/99 8:10 76
1/26/99 8:15 154
12/8/38 8:30 62
11/17/88 9:15 8s
10/20/88 9:30 92

8/1/98 9:35 595

8/12/98 11:00 833

7/28/88 9:30 68.7
8/4/88 8:10 78.2

5/11/88 10:00 128
4/15/08 8:50 81
3/16/88 8:15 102
2/12/88 9:00 81
1/22/98 8:30 62.4

12/2/97 8:00 74



11/4/87 12:15 57.3

10/20/07 10:10 67.8
9/25/97 8:45 50.4
8/25/97 9:20 64.1
7/6/87 10:10 59.3
8/11/97 9:00 64.2
5/28/97 8:25 48.2
4/16/97 9:55 88.8
3/25/97 8:40 84.6
2/12/97 9:45 77.2
1/22/07 8:30 57.7
12/18/86 9:10 74

11/13/86 12:00 50
10/15/06 9:05 85
9/19/66 8:30 20
8/19/96 9:35 88

7/16/98 10:10 84

6/12/88 10:00 38

5/14/88 11:00 38
4/15/88 8:05 88
3/14/88 9:45 - 82
2/22/88 8.05 88

114786 9:00 50
12/4/85 9:10 45
11/13/85 9:30 54

" 10/11/85 8:25 a2
9/13/95 9:25 68
B/9/95 8:50 61
7/13/95 8:45 88
6/21/95 9:35 96
5/24/95 8:20 73
4/20/95 8:25 88

- 3/20/85 10:35 84
212795 9:55 85
1/24/95 930 45

12/21/94 10:30 " 40
12/7/94 10:05 48
11/3/84 9:50 46

10/11/04 10:00 14

0/28/94 10:30 82

B/4/94 9:35 70
7/7/34 10:00 70
617/84 10:00 97

5/3/94 9:15 93
417/94 9:20 101
3/28/94 8:10 176
2/3/94 9:15 118
1/26/94 10:10 82
12/2/93 13:15 72
11/1/83 8:20 74
10/12/93 9:20 80

971793 9:35 72
8/2/83 9:45 76

777193 9:15 78

mean hardness 76

Station_ID 8-NEW081.72
Station_Description Rt. 11 Bridge at Radford
Latitude 37-8-19
Longitude 80-34-30
Stream_Name New River
Watershed_Code VAW-N18R



WQC/WLA Spreadsheet Statistics
Temperature in °C

temp Collectlon Date Time temp
5.9 i A :
5.6 e S0 100N
9.7 11/29/07 10:30
222 8/27/07 10:00
231 ~7117/07 12:15
148 g vitGG
8.8
71
6.2 :
18.9 10/5/06 9: 30
232 8/14/06 10 45
17.6
9.2
5.4 12/19/05 10:45
13.1 10/27/05 9:40
24 8/10/05 10.00
17.7
12.08
4.63 ol R
11.11 12/1/041030
14.3 10/27/04 9:45
233 8/25/04 12:30
20.9 6/22/04 9:30
13.73 o
5.14 f i
8.2 12/22/03 10:30
14.41 10/27/03 13:00
17.26 6/12/03 9:00
10.56 FE0 S
8.27
31
493
7.02 :
10.55 11/20/02 12:30
13.2 10/31/02 9:20
21.75 9/19/02 9:45
229 8/20/02 9:30
23.08 7/30/02 10:50
19.79 6/25/02 8:30
1698 B
13.59
85
8.1
106 12/18/01 1330
17.5 10/25/01 13:50
214 9/11/01 8:30

221 8/15/01 12:50



218
17.3
13.5
131
6.1
8.2
33
6.5
8.5
16.2
191
237
20.6
20.9
18.3
10.6
114
4.3
1.9
9
16.9
191
23
225
i8.5
13.8
12.5
8.1
6.3
6.4
i2.4
12.8
17.1
23.3
23.4
234
19
14.1
12.4
23.0

7117/01 10:30
6/25/018:30

12127/00 13:00
11/29/00 10:30
10/18/00 10:00
9/19/00 9:00

8/16/00 13:35
7/26/00 9:40

5/26/00 9:35

11/1 6/99 9 10
10/13/99 8:31
9/21/99 9:25
8/17/99 9:25
7/26/99 9:30
6/22/99 8 40

12/8/98 9:30
11/17/98 9:15
10/20/98 9:30

9/1/98 9:35
8/12/98 11:00
7/28/98 9:30

6/4/‘98 8 10

e 6

13.9

Station_|D: 9-NEW081.72
Station_Description: Rt. 11 Bridge at Radford
Laiitude: 37-8-19
Longitude: 80-34-30
Stream_Name: New River
Watershed_Code: VAW-N18R



WQC/WLA Spreadsheet Statistics -

pH in SU
Collection_Date_Time
3/5/08 11:00 8.1
1/23/08 10:30 8
11/29/07 10:30 8.1
9/27/07 10:00 8.2
717107 12:15 C 1.7
5/9/07 12:25 8.3
3/20/07 9:15 8.2
1/17/07 12:15 8
12/14/06 9:30 8.2
10/5/06 9:30 7.2
8/14/06 10:45 76
6/8/06 9:50 7
4/6/06 9:00 6.8
2/21/06 10:00 7.8
12/19/05 10:45 7.5
10/27/05 9:40 78
8/10/05 10:00 7.2
6/7/05 10:00 78
4/19/05 8:10 8.11
2/17/05 9:30 8.06
12/1/04 10:30 7.45
10/27/04 9:45 7.1
8/25/04 12:30 7.63
6/22/04 9:30 7.47
4/21/04 15:55 7.59
2/18/04 10:15 7.75
12/22/03 10:30 76
10/27/03 13:00 1.72
6/12/03 9:00 7.79
4/10/03 9:30 8.12
3/10/03 12:30 793
2/11/03 8:55 8.23
1/22/03 14:15 8.05
12/12/02 14:15 764
11/20/02 12:30 76
10/31/02 9:20 ) 7.13
9/19/02 9:45 7.61
8/20/02 9:30 7.23
7/30/02 10:50 7.23
6/25/02 8:30 7.28
5/30/02 9:15 7.58
4/30/02 10:30 7.72
3/18/02 13:00 8.09
2/25/02 14:00 8.24
1/23/02 10:05 8.01
12/18/01 13:30 8.48
10/25/01 13:50 8.33
9/11/01 9:30 7.72

8/15/01 12:50 7.61



7/17/01 10:30 81
6/25/01 8:30 727

5/17/01 9:00 8.08
4/10/01 10:15 7.89
3/8/01 10:00 8.49
2/6/01 11:00 8.4
1/17/01 11:30 8.21
12/27/00 13:00 8.3
11/29/00 10:30 8.01
10/18/00 10:00 7.7
9/19/00 9:00 7.49
8/16/00 13:35 7.63
7/26/00 9:40 : 7.65
6/26/00 9:35 7.68
5/24/00 9:05 79
4/6/00 9:15 7.99
3/29/00 12:00 7.94
2/14/00 9:00 7.61
1/26/00 9:15 7.52
11/16/98 9:10 751
10/13/99 8:31 7.84
9/21/99 9:25 7.9
8/17/99 9:25 7.71
7/26/99 9:30 79
6/22/99 8:40 792
5/10/99 8:20 8.2
4/26/99 8:50. 8.18
3/30/99 9:05 8.51
2/10/99 8:10 : 8.16
1/28/99 8:15 7.89
12/8/98 9:30 7.38
11/17/98 9:15 7.78
10/20/98 9:30 7.98
9/1/98 9:35 7.73
8/12/98 11:00 7.79
7/28/98 9:30 7.78
6/4/98 8:10 784
5/11/98 10:00 _ 8.04
4/15/98 8:50 7.1
80% maximum pH 8.2
10% maximum pH 7.3
minimum pH . 68
maximum pH 85

Station_ID 9-NEW081.72
Station_Description Rt. 11 Bridge at Radford
Latitude 37-8-19
Longitude 80-34-30
Stream_Name New River
Watershed_Code VAW-N18R



Cansultz'né Engineers.and Planners

INCORPORATED

Cnaya,200 o ~ RECEVED

_. ; . 22 05
_ Mr. Jason Winningham . A ' '
Environmental Engineer Senior . ' - DEQ-WCRO
West Central Regional Office . : : L
Vlrgmla Department of Envxronmental Quality |
3019 Peters Creek Road "
Roanoke VA 2401 9

CORMIX Modelmg Infonnatmn Revision-VPDES Permit Rezssuance Apphcahon

. - Town of Christiansburg Wastewater Treatment Facility, - L

" ' -"VPDES Permit No. VA0061715;
Olvér Pro_;ect Number 11280. 29 '

‘ Dear]ason _—

‘ In response to the June 27 2005 comments e-mailéd to me, Thave rev151ted the CORMIX S
" modeling information that was originally:submitted on June 6, 2005. The information that was:
submitted was an update to the CORMIX evaluation that was performed in 1996 as part of the
diffuser, feasibility study as part of the permitting process for the relocation of: the Wastewater.
. Treatment Plant discharge from Crab Creek to the New River. Upon review of the information
available from the 1996 study, it was discovered that the diffuser.design conditions modeled in- -
. 1996 were slightly different than the final diffuser design and as-built configurations. These
. . differences were not expected 1o significantly influence the mixing projected using the preliminary
design conﬁguratlons described in the PER, nor.were they expected to reduce the beneficial mixing
'provided by the submerged dlﬁuser relative to the Crab Creek dxscharge used pnor to the outfall -
. relocatlon. : ) i _ ] S

" In order to update the 1996 CORMIX modelmg mformauon the same model approach and mput
information was used, with the exception of updating the diffuser conﬁguratlons, the results of the

" modeling using this approach were submitted on June 6, 2005. As for the 1996 evaluation, the _ -
modeling approach was to determine the distance downstream of the-discharge diffuser that the
-effluent was diluted to below the Criterion Maximum Concentratior (CMC), or the distance
required for the concentration to reach ten percent of the origina! concentration. This distance was
reported as the distance required to complete mixing. The modeled area was ‘from the dlfﬁxser toa

point 5,000 meters downstream.

The comments made by Allan Brockenbrough, I, P.E., in the VDEQ Ofﬁce of Water Programs
recommended that the CORMIX .modeling approach be changed by examining the Regulatory -
Mixing Zone (RMZ-an area of the effluent plume that is characterized by an area that is less than ¥ -
the stream’s width, % the cross-sectional area of the chanmel, and a distance downstream equal to
S-times the stream width), rather than the distance required to reach the CMC. To that end, we
modeled.the dilution that will occur within the RMZ at 1Q10 and 7Q10 strearn ﬂows The input
parameters for the RMZ boundanes used in this evaluation are: ) .

: ' Blacksburg, Virginia. _ ' ' . Charlotte, North Carolina
116 South Main Street, Suite 100 (540) 552-5548' : . 4957 Albemarle Road . (104)'535-1100
Blackshurg, Vn'gm]a 24060 . (540) 552-§577 FAX o Charlotte, North Carolina 28205 '(704).535-1]48 FAX



Mr. Jason Winningham
July 21, 2005

Page 2 of 4
1, 5X Stream Width Downstream = 1,076 meters
2. 1/3'Cross Sectional Area = Input 33.3% of-average depth (1 37 m) x stream width
(2134 m)
3. Y, Stream Width = Input 50% of streamwidth (213.4 m)

In this evaluation, the modeled area was increased from 5,000 meters to 15,000 meters to extend
the study area. It should be noted, however, that approximately 6,000 meters downstream from the
diffuser discharge is a low-water dam. Any dilution modeled past the low-water dam by CORMIX
may be different from the actual-in-stream dilution, because CORMIX cannot take into account the

~ effects of the dam. The input parameters for each of the modeled conditions are depicted in the
table included in the attached report.

" The model outputs from the RMZ evaluation are included in Aftachments 1, 2, and 3 for the
effluent flows of 4.0 MGD, 6.0 MGD, and 8.0 MGD, respectively. Each of the defining
characteristics of the RMZ was examined separately. Table 1 summarizes the concentration of
effluent (as percent) and the corresponding dilution factor at the edge of the RMZ. As depicted, the ‘
distance downstream equal to 5-times the stream width (approximately 1,076 meters downstream
of the discharge) was the most limiting of the three RMZ endpoints for all of the three discharge
flows except the 8.0 MGD at 1Q10 where the cross sectional area was the limiting factor. In most
cases, the effluent plume did not extend to 2 of the stream width withm the 15,000 meter study
area; in the one situation that it did, the results should be used with caution as thls distance is

downstream of the low water dam.

Table 1 RMZ Evaluanon Summary

<18 O&MGD .
T B
m: " 1‘. C;,oss_
-'Sééijb_pfal
o S ‘r.eq
1Q10 Flow* o 5
" Concentration 3.76% Encountered Encountered 3.87% 3.96% 3.40% 4.00%
1Q10 Flow* .
L RMZ Not RMZ Not :
[i:lllé?oorn 26.6 Encountered 390 21.9 Encountered 25.8 253 29.4 25.0
7Q10 Flow® ., | RMZNot . .| RMZ Not . RMZ Not
Concentration 3.05% Encountered 1.98% 4.17% Encountered- 2.99% 4.52% Encountered 3.95%
- 7Q10 Flow*
Dilution | 32.8 ERMZ Not 4| 50 24.0 ERMZ Not o B4 | 21 RMZNot 1 s 4
Factor _ ncountere ncountere Encountered

Notes: Values in bold represent most limiting RMZ critene.

*The 1Q10 Flow and 7Q10 Flow used in this evaluation were 463.5 MGD and 601.5 MGD respectively and were obtained from the
Waler Quality Standards Worksheet created as part of the 2002 Permit Amendment. These flows are similar 1o (ose calculated as part
of the 2005 permit reissuance; as such, the most limiting RMZ eriteria are expected 10 be the same for the new and old flow values. The
difference in the new and old flows on the projected dilution factors can be deterrmined by comparing the 7Q(0 dulution factors in Table
1 and Tabie 3.
¥The projected edge of the efffuznt plume extends to % of the stream wadth at 14,133 meters downsiream of the disz harge, which is
downstream from the low-waier dam. The dam would likely change the shape of the effluent plume, and c:mnot be modeled using
CORMIX.




Mr. Jason Winningham
July 21, 2005
Page 3 of 4

Allan Brockenbrough, II, P.E., also suggested that the acute mixing ratio should be determined
from the most limiting of the EPA’s TSD Criteria (50X discharge length scale, 5X the local water
depth, or 10% of the Regulatory Mixing. Zoné). The distances from the dlscharge point to the
portions of the plurne to evaluate the TSD Criteria are: v

1. 4.5 meters (50X discharge length scale of 0.09-meters);

2. 7.35meters (5X the local water depth of 1.47-meters}; and,
3. 108 meters (10% of the RMZ of 1,076-meters).

The 50X discharge length scale is the most limiting factor in the case of the Christiansburg
diffuser. Table 2 depicts the mixing ratios determined at 4.5 meters from the diffuser using
CORMTIX 1 and the 1Q10 flow. CORMIX 1 models the discharge from a single diffuser port. The
model outputs from the CORMIX 1 models are provided in Attachment 4.

S B 30 _m_ LEOMED ST Jass OMIGD. 2

IQIO Flow* Dﬂutlon 65 S 6.6 66
Factor :

*The 1Q10 Flow of 471 MGD used ir.this evaluation was obtained by personal communication on June 8, 2035 with Jason
Wmmngham_

The final comment requested that the chronic mixing ratio be determined by the dilution factor at
~ the edge of the regulatory mixing zone. Because Olver Incorporated used the updated 7Q10 flow'
obtained from personal communication with Jason Winningham on June 8, 2003, the values for the
chronic mixing ratio are slightly different than those obtained as part.of the RMZ evaluation. The
results of the model outputs from the chronic mixing ratio investigation are included in Attachment

T Table ___ Ddutmn Factors at the Edgg, of the RMZ with ‘7Q10 Flow
- e e T I MGREEE

7010 Flow® Dilution
Factor

*The 7Q10 Flow used in this evaiuation was 596 MGD and was obtained by personal communication on June 8, 2005 with Jason
Winningham.



Mr. Jason Wmmngham '
July 21, 2005
Page 4 of 4

I believe this addresses all of the comments provxded Please do not hesnate to contact me at (540)
5§52-5548 or Barry Helms, Assistant Town Manager, at. (540) 382-6128 should you have amy
quest:ons or require any additional mformanon

Smcerely,
OLVER INCORPORATED
C{&d«ﬂwL;

R. Lawrence Hoffman _
Direqtor of Environmental Services

] RLH/mfs_'_'
" Enclosures .

'Ce: Allan Brockenbrough I,PE, Ofﬁce of Water Programs, ‘VDEQ (w/encl )
Lance Terpenny, Town Manager, Town of Christiansburg
' Barry Helms, P.E., Assistant Town Manager, Town of Christiansburg (w/encl.) -
John Olver, Ph.D PE, Consultant Olver Incorporated



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
Blue Ridge Regional Office
3019 Peters Creek Road  Roanoke, Virginia 24019

SUBJECT: Dissolved Oxygen Modeling
Town of Christiansburg Wastewater Treatment Plant — VA0061751

FROM: Bob Tate, water permit writer
DATE: May 25, 2010

This memo describes dissolved oxygen (DO) modeling to predict compliance with DO water quality
standards (WQS). DO water quality criteria (WQC) for Class IV (mountain zones waters) are 4.0
mg/L (minimum) and 5.0 mg/L (daily average). Antidegradation applies to the discharge.

The modeling tool allows for one of two methods to determine flow: comparison of drainage areas
or direct comparison of measured flows. The flow comparison method was used. 7Q10 flow data
for STORET Station 9-NEW081.72 near the Route 11 Bridge in Radford provided a base flow.
7Q10 flow at the discharge point had been previously calculated for flow frequency determinations.
Flow from Crab Creek was not included in the models. Crab Creek’s mouth is approximately 500
feet downstream of the instream diffuser that discharges treated effluent. A channel parallel to the
New River prohibits all of Crab Creek entering the New River until approximately 2000 feet
downstream of the mouth. For modeling purposes, ignoring Crab Creek flow simplifies flow
considerations and results in a more conservative analysis. Consequently the models contain a single
short stream segment 2500 (0.47 miles) long. Stream width was estimated at 500 feet from
available aerial imagery. '

Background (Receiving Stream) Data

7Q10 flow came from flow frequency determinations. The model supplied default cBOD and TKN
values. DO and temperature data came from the Federal Energy Regulatory Commission (FERC)
relicensing study report for American Electric Power’s Claytor Project. DO and temperature data
were collected at New River mile 78.97 (near Plum Creek) from June though October of 2007. Data
were collected for nineteen consecutive weeks from June 19 through October 24. Three to eight tests
were made one day a week. Daily tests were averaged to represent a weekly average. The nineteen
weekly averages were averaged and used as input data for the models. The data are assumed
representative of conservative conditions. June — October is part of the low flow period (June -
December) when water temperatures are highest and consequent DO values are lowest. (DO and
temperature data summaries are attached.)

Discharge Data :

Models were developed for 6 MGD and 8 MGD flow tiers (attached). The monthly average
secondary treatment standard (30 mg/L) was used for cBOD. TKN was determined by adding 3
mg/L to the 9 mg/L assumed for municipal wastewater treatment facilities. DO was the current
permit limit: 6.0 mg/L. Discharge temperature was the 90% annual effluent temperature value
calculateq for the waste load allocation spreadsheet. Data to determine discharge temperature came
from daily operational logs for 2009,



Modeling Segmentation

The single segment in the models represents the New River from the outfall (instream diffuser) to
approximately 2500 feet downstream. At the downstream point all Crab Creek flow has entered the
river. USGS topographic map (Radford - North) indicates the river surface drops 20 feet over
approximately 38,000 feet of un. The calculated slope was used to project elevations at the start and
end of the segment using the 1700 foot contour near the Route 114 Bridge as a reference.

Channel Information
The following stream observations were made on March 31, 2010. .
cross section shape: rectangular
character: mostly straight
pools: 60% with 3 feet average depth
riffles: 40% with 1 foot average depth
- bottom: gravel, small rock, large rock, boulders
sludge: none
plants: no rooted plants
algae on bottom
" no green color in water ‘
The above data were input into 'the modeling tool with two modifications. “Large rock” was selected
to represent bottom type; the modeling tool allows for only one descriptor. The modeling tool
indicated that calculated depth was inconsistent with pool and riffle lnput data, so pool and riffle data
were revised to: pools: 75% with 4 feet average depth;
riffles: 25% with 1 foot average depth.

Modeling Outcomes and Conclusions
Both 6 MGD and 8 MGD models predict:
DO WQC are met.
DO increases from the discharge point to the end of the segment.
Consequently there are no DO antidegradation violations (no DO drop > 0.2 mg/L).
A 6 mg/L minimum DO limit and BOD secondary treatment standards limits (30 mg/L monthly
average and 45 mg/L maximum weekly average) will satisfy DO WQS.
(Separate reasonable potential analyses for ammonia indicate nitrogen limits are not needed.)

Attachments: Modeling documentation for.6 MGD and 8 MGD discharges
‘ DO and temperature data summaries from FERC relicensing report



modout. txt
"Model Run For I:\rstate\christiansburg\DO Modeling\Christiansburg wwTF - 6 MGD.mod
on 5/25/2010 2:08:37 PM"

"Model is for NEW RIVER." .

"mode]l starts at the CHRISTIANSBURG WWTF discharge."
"Background Data"

017 "CBODS“ , IITKNII " o" T ”

11 (mgd)l'I ' " (mg/'l ) " 1] (mg/'i ) " " (mg/'l ) " , 'ldeg Cll
577, 2, 0,

"D1scharge/Tr1butary Input Data for Segment 1“
'Flow™, "cBODS", ‘ "Tem

;(mgd)" "(m9/1)" "(mg/'i)" "(mg/'l)" "deg c”

"Hydraulic Information for Segment 1"

"Len th" "width", "Depth", Ve1oc1t§"

i (m.l , [1] (ft) " n (ft) " " (ft/sec n

.47, 500. 001 3.49, .517

"Initial Mix values for Segment 1"

"Flow™, "DO" "¢BOD", "nBOD", ‘'DOSat”, Temp

1 (mgd)ll, " (mg/1)" ll(mg/1)ll n (mg/'l)“ ll(mg/")ll “d g

583, 6.396, 1, 8.249, 8971
"Rate Constants for Segment 1. - (ATl un1ts Per Day)

i1} klll llkl@-rlI [3] k2 " ”n kz@T" y " knll , knmll llBD IIBwTII
.3, .329, 66 1.74, .15, .175, 0O, 0

"output for Segment 1"
"Segment starts at CHRISTIANSBURG WWTF"
“Tota]" "Segm.’

pist.“, "Dist.", "DO", "cBOD" "nBOD"
n (m1)" ’ 1 1) <m1 )ll ’ n (mg/1)" " (mg/1)" mn (m%/1)ll
0| 0’
1, .1, 6.411, 5 698 .4
.2, .2, 6.426, 5.676, .399
.3, .3, 6.441. 5.654, .398
.4, .4, 6.455, 5.632, .397
.47, .47, 6.465, 5.617, .396
"END OF FILE"

Page 1



REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge

to NEW RIVER.
File Information
Fite Name: l‘\rstate\Christiansburg\DO Modeling\Christiansburg WWTF - 8 MGD.mo
Date Modified: May 24, 2010
Water Quality Standards Information
Stream Name: NEW RIVER
River Basin: New River Basin
Section: 2a
Class: IV - Mountainous Zones Waters
Special Standards: PWS, v
Background Flow Information
Gauge Used: STORET 8-NEW081.72 Route 11 Bridge @ Radford
Gauge Drainage Area: 2748 Sq.Mi.
Gauge 7Q10 Flow: 573 MGD
Headwater Drainage Area: 2785 Sq.Mi.
Headwater 7Q10 Fiow: 577 MGD (Net; includes Withdrawals/Discharges)
Withdrawal/Discharges: 0 MGD
Incremental Flow in Segments: 0.2085153 MGD/Sq.Mi.
Background Water Quali
Background Temperature: 22 Degrees C
Background cBODS: 2 mg/l
Background TKN:. : 0 mg/l
Background D.O. ) 6.4 mg/l
Model Segmentation
Number of Segments: 1
Model Start Elevation: 1705.8 ft above MSL

Model End Elevation: 1704.5 ft above MSL



REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge

Segment Information for Segment 1

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

i rge; rmatio
Flow:

cBODS:

TKN:

D.O.

Temperature:

Geographic Information
Segment Length:
Upstream Drainage Area:
Downstream Drainage Area:
Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:.
Percent Pools:
Percent Riffles:
Pool Depth:
Riffle Depth:

Bottom Type:

Sludge:

Plants:

Algae:

to NEW RIVER.

A discharge enters.
CHRISTIANSBURG WWTF
VADD61751

6 MGD
30 mgfl
12 mgfl
6 myg/l
21 Degrees C

0.47 miles
2785 Sq.Mi.
0 Sq.Mi.
1705.8 Ft.
1704.5 Ft.

500.001 Ft.
3.49 Ft.
0.517 Ft./Sec.
583 MGD

-580.715 MGD (Applied at end of segment.)

Rectangular
Mostly Straight
Yes

75

25

4 Ft

1 Ft.

Large Rock
None

None

On Entire Bottom



modout. tXt
Mode1 Run For I:\rstate\christiansburg\po Modeling\christiansburg wwTF - 8 MGD.mod
on 5/25/2010 2:09:09 PM

"Model is for NEwW RIVER."
"Mode]l starts at the CHRISTIANSBURG WWTF d1scharge

Background Data”
"7Q10 . :' BODS"’, "TKN" “Do", . "Temp .
"(mgd)' 'cmgn)' Scmgﬁ)". ;cmg/u ~deg C

D1scharge/Tr1butary Input Data for segment 1"
F]ow", "CBODS"ﬂ "
;(mgd) i ll(mg/1) I(mg/1)ll’ Il(mg/1)l| ;deg c!l

"Hydraulic Information for Segment 1
"Len th" "width", "Depth”, "velocity"

" (m1 ” (ft) " " (ft) n , ” (ft/sec "
.47, 3.497, .518
"Initial Mix Va1ues for segment 1"
:: E] Wd; l" ll?o '/1 ) " " EBO?‘I ) [11 "r(’BO?] ) [1] :I (057%')‘ "1d-e
mg , m , mg v m " " e
585, g mg 2 38632
"Rate Constants for Segment 1. -~ (A1l units Per Day
|14 klll L1} kl@-rnll L1} k2 " " kZ@T" , n kn II ” kn@T“ w BD L1} BD@-I—II
.3, .329, 1. 66 1.74, 15, .175, 0, 0

Output for Segment 1"

Segment starts at CHRISTIANSBURG WWTF"

"Total”, "sSegm.’

Dist.”, "Dist. ', 0D"

L] (m.l)ll ' L] (m1)" [1} (mg/'l)" n (mg/1)ll’ 3¢ (mg/'l)ll
5.957 53

0, 0, .957," .
., A, 6 409, 5.934,  .532
.2, .2, 6.423,  5.911, .531
.3, .3, 6.436, 5.888, .53
.4, .4, 6.449,  5.865, 529
.47, .47, 6.458,  5.849,  .528
"END OF FILE"

Page 1



REGIONAL MODELING SYSTEM VERSION 4.0
Mode! Input File for the Discharge

to NEW RIVER.
ile Inf
File Name: I\rstate\Christiansburg\DO Modeling\Christiansburg WWTF - 8 MGD.mo
Date Modified: May 24, 2010
r Quality Standards Inform
Stream Name: NEW RIVER
River Basin: New River Basin
Section: 2a
Class: ) IV - Mountainous Zones Waters
Special Standards: _ PWS, v
Background Flow Information
Gauge Used; STORET 9-NEW081.72 Route 11 Bridge @ Radford
Gauge Drainage Area: 2748 Sq.Mi. .
Gauge 7Q10 Flow: 573 MGD T
Headwater Drainage Area: 2785 Sq.Mi.
Headwater 7Q10 Flow: 577 MGD (Net; includes Withdrawals/Discharges)
Withdrawal/Discharges: 0 MGD
Incremental Flow in Segments: 0.2085153 MGD/Sq.Mi.
Background Water Quality
Background Temperature: 22 Degrees C
Background cBODS: 2 mg/
Background TKN: 0 mg/l
Background D.O.: 6.4 mg/l
Model Segmentation \
Number of Segments: 1
Mode! Start Elevation: 1705.8 ft above MSL

Model End Elevation: 1704.5 ft above MSL



REGIONAL MODELING SYSTEM VERSION 4.0

Segment lnfdrmatiqn for Segment 1

Definition information .
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:
cBODS:
TKN:
- D.O.:
Temperature;

Geographic information

Segment Length:
Upstream Drainage Area:.

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
* Cross Section:
Character:
Pool and Riffle:
Percent Pools:
- Percent Riffies:
Pool Depth:
Riffle Depth:
Bottom Type:
Sludge:
Plants:
Algae:’

Modal Input File for the Discharge

to NEW RIVER.

A discharge enters.
CHRISTIANSBURG WWTF .
VAQ061751

8 MGD
30 mg/
12 mgh

6 mg/l
21 Degrees C

0.47 miles
0 Sq.Mi.
1 SqMi.
1705.8_Ft.
1704.5 Ft.

500 Ft.

3.497 Ft. _

0.518 Ft./Sec.

585 MGD

-580.715 MGD (Applied at end of segment.)

Rectangular -
Mostly Straight
Yes

75

25

4 Ft.

1Ft

Large Rock
None

. None

On Entire Bottom



2007 Claytor Lake Water Qualg Data

1SS0
River Oxygen
Date Time | Station Mile Depth (mg/L)
} 672072007 6:17 19] 78.97 0 6.42] weeklv average 6,26
8/20/2007 6:17 19 78.97| 1 6.33
6/20/2007 6:17 19 78.97 2| 6.28|.
6/20/2007 6:24 20 78.97| 0 6.45].
6/20/2007 B5:24 20 78.97, 1| 6.22].
6/20/2007 6:30 21 78.97 0 ~ 6.08|.
'6/20/2007| 6:30 21 78.97, 1 6.06].
6/27/2007, 6:05 19 78.97 0 6.14| weekly average 6.05
6/27/2007 6:05 19] | 78.97 1 5.93|.
6/27/2007 6:05] 19 78.97 2 5.85].
6/27/2007 6:09 20| 78.97 0 6.16].
6/27/2007 6:09, 20 78.97 1 5.86].
6/27/2007 6:11 21 78.97 0 6.5|.
6/27/2007| 6:11 21 78.97 1 5.93]. . .
7/3/2007 6.09 19 78.97 0 6.05] weekly average 5.94
7/3/2007| 6:09 19| 78.87 1 5.99].
7/3/2007| 6:09 19] 78.97 2] 5.97].
7/3/2007 6:14 20 78.97 0 5.97].
7/3/2007 6:14 20 78.87 1 5.89|.
7/3/2007 6:17] 21 78.97 O 5.87].
7/3/2007 6:17 211 78.97 1 5.85|. .
7/11/2007 6:19 19|  78.97 0 6.17| weekly average 6.16
7/11/2007| 6:19 19 78.97 1 6.14|. .
7/11/2007 8:19 19 78.97 2l 6.1].
7/11/2007, 6:22 20 78.97 0 6.2].
7/11/2007] . 6:22, 20, 78.97 4 6.47].
7/11/2007| 6:24] 21 78.97| 0 6.1].
7/11/2007, 6:24] 21 78.97 1 5.95|. i
7/18/2007, 6:23] 19, 78.97 0 5.98] weekly average 5.85
7/18/2007 6:23 19| 78.97 1 5.92].
7/18/2007 6:23] 19| 78.97 2 5.91].
7/18/2007] 6:26 20 78.97 0 5.84}.
7/18/2007] 6:26 201 78.97 1 . 5.82).
7/18/2007 6:30 21 78.97 0 5.73.
7/18/2007 6:30 21 78.97] 1 5.72|.
7/25/2007| 6:42 19 78.97 0 6.29| weekly average 6.17
7/25/2007| 6:42 19 78.97| 1 6.23].
71252007 6:42 19 78.97 2 8.2].
7/25/2007| 6:42 19 78.97 3 6.23|.
7/25/2007 6:46 20| 78.97 0] 6.15].
|_7/25/2007| 6:46] 20 . 78.97| 1 6.13|.
7/25/2007 6:481 21 78.97 0 6.1].
7/25/2007 6:48 21 78.97 1 6.06}.
73172007 6:35 19 78.97 ol 4.9 weekly average 4.92
7/31/2007, 6:35) 19 78.97 1 4.95.
7/31/2007, 6:35 19 78.97 2 4.9
7/31/2007! 6:40 20 78.97 0 4.79|.
7/31/2007 6:40 20 78.97 1 4.77|.




7/31/2007 6:42 21 78.97 0 5.05|.
7/31/2007 6:42 21 78.97 1 5.08].
81812007 6:46 19 78.97 0 5.6] weekly average 5.56
8/812007 6:46 18 78.97 1 5.58|.
8/8/2007 6:46 18] . 78.97 2 5.57].
8/8/2007 6:48 20 78.97 Q 5.56|.
8/8/2007 6:48] 20 78.97 1 5.53].
8/8/2007 6:50] 21 78.97] 0 5.54].
8/8/2007| . 6:50 21 78.97 1 5.53|.
8715612007 6:36 19 78.97 0 6.5] weekly average 6.46
8/15/2007 6:33 20 78.97 0 6.45|.
.8/15/2007 6:30] 21 78.97 0 6.44|.
8/21/2007 6:37 19 .78.97 0 6.85 weekly\avemge 6.83
8/21/2007 8:34 20 78.97 0 6.84].
8/21/2007 6:30 21 78.97 0 6.8|. .
8/28/2007 6:51 19| = 78.97 0 7.9 weekly average- 8.07
8/28/2007 6:49 20 78.97 0 8.16|. ]
8/28/2007 6:45 21 78.97 0 8.14].
9/4/2007 6:55( 19 78.97 0 5.05{ weekly average 5.02
9/4/2007 6:54] 20 78.97 0 4.86]. <
9/4/2007 6:51 21 78.97] 0 5.14].
9/13/2007 7:09 19 78.97 0 6.04] weekly average 6.17
9/13/2007 7:06 20 78.97 0 $.16|.
9/13/2007 7:02 21 78.97 0 8.32].
9/19/2007 724 19 78.97 0 6.63| weeldy average 6.55
9/19/2007| 7:24j 19} 78.97 1 6.56].
9/19/2007 7:22{. 19| 78.97 2 6.58|.
9/19/2007 7:29 20, 78.97 0 6.52|.
9/19/2007 7.29 20, 78.97 1 6.5].
9/19/2007 7:31 21 78.97 0 6.52].
9/19/2007| 7:31 21 78.97 1 8.51].
8/26/2007| 7:14 19 78.97, 0 6.37] weekiy average 6.52
9/26/2007] 7:12 20 78.97 0 8.62|.
9/26/2007; 7:09 21 78.97 0 6.56].
10/3/2007 7:17 19 78.87| 4 6.33] weekly average 6.46
10/3/2007 7:14 20 78.97 0 6.531.
10/3/2007 7:10 21 78.97 C 6.53.
10/10/2007 7:24 19 78.97] 0 7.25 weekly average 7.47
10/10/2007| 7.21 20 78.97 0 7.57%. )
10/10/2007, 7:17 21 78.97 [0 7.6].
10/16/2007 7:28 19 78.97 0 7.63] weekly average 7.94
10/16/2007, 7.2 20 78.97] 0 8.08].
10/16/2007 7:19 21 78.97 0 8.11].
10/24/2007 7:35 19 78.97 0 6.911 weekly average 6.88
10/24/2007, 7:32 . 20 78.97] 0 6.94).
10/24/2007| 7:28 21 78.9 0 6.8]. .
average of weekly
averages

6.38




2007 Claytor Lake Water Quality Data

water
River Temperature
Date Time Station Mile Depth 0O
6/20/2007| 6:17| 19 78.97 0 20.42) weekly average 20.46
6/20/2007| 6:17| 19 78.97 1 20.43
6/20/2007 6:17] 19 78.97 2 20.43].
6/20/2007 6:24] 20 78.97 0 20.39|.
6/20/2007 6:24 20 78.97 1 20.39].
6/20/2007 6:30 21 78.97 0 20.59].
6/20/2007 6:30] 21 78.97 1 20.57|.
6/27/2007, 6:05 19 78.97 0 20.52] weekly average 20.54
6/27/2007, 6:05 19 78.97 1 20.53|.
6/27/2007, 6:05 19 78.97 2 20.53|.
6/27/2007 6:09 20 78.97 0 '20.52|.
6/27/2007| 6:09 20 78.97 1 20.52|.
6/27/2007]  6:11 21 78.97 0] 20.58|.
6/27/2007 6:11 21 78.97 1 20.58|.
7/3/2007| 6:09] 19 78.97 0 21.72] weekly average 21.69
7/3/2007] 6:09 19 78.97 1 21.73].
7/3/2007| 6:0 19 78.97 2 21.73|.
7/3/2007| 6:14] 20 78.97, 0 21.69|.
7/3/2007 6:14] 20 78.97 1 21.69|.
7/3/2007| 6:17] 21 78.97 0 21.63|.
7/3/2007| 6:17] 21 78.97 1 21.63|.
7/11/2007 6:19 19 78.97 0 23.15| weekly average 23.16
7/11/20071 6:19 19 78.97 1 23.18]. )
7/11/2007] 6:19 19 78.97 2 23.18|.
7/11/2007 6:22) 20 78.97 0 23.17].
7/11/2007 6:22 20 78.97 1 23.18].
7/11/2007, 6:24 21 78.97 0 23.14).
7/11/2007, 6:24 21 78.97 1 23.14].
7/18/2007] 6:23 19] 78.97 0 22.79 weekly average 22.75
7/18/2007 6:23 19| 78.97 1 22.8].
7/18/2007 6:23] 19| 78.97 2 22.8!.
7/18/2007 6:26 20} 78.97] 0 22.77].
7/18/2007 6:26 20] 7897 1 22.78[.
7/18/2007| 6:30 21 78.97| 0 22.64].
7/18/2007| 6:30 21 78.97 1 22.65|.
7/25/2007; 6:42 19 78.97 0 21.83 weekly average 21.62
7/25/2007] 6:42 19 78.97 1 21.71|.
7/25/2007| 6:42] 19 78.97 2 21.7|.
| 7/25/2007 6:42 19 78.97 3 21.71|.
7/25/2007| 6:46 20 78.97 0 21.68|.
7/25/2007| 6.46] 20 78.97] 1 21.88).
7/25/2007, 6:48] 21 78.97 0 21.43.
|_7/256/2007 6:48] 21 78.97 1 21.45].
7/31/2007) 6:35 19 78.97 0 22.45| weekly average 22.43
7/3172007] 6:35 19 78.97 1 __22.45]. ’
7/31/2007 6:35 19 78.97 2l 22.45|.
7/31/200 6:40 20|  78.97 0]. _22.41).
7/31/2007 6:40 20 78.97 1 22.41].




7/31/2007| . 8:42 21 78.97 0 22.42|.

7/31/2007, 6:42 21 78.97, 1 22.42|.

8/8/2007, 6:46, 19 78.97| 0 24.64] weekly average 24.61

8/8/2007| 6:46 19 78.97 1 24.64].

8/8/2007| 6:486! 19 78.97 2 __24.64].

8/8/2007] . 6:48 20 _78.97] .0 24.62].

8/8/2007 6:48| 20]  78.97 1 24.62].

8/8/2007 6:50] 21 78.97 0 24.54|.

8/8/2007 6:50 21 78.97 1 24.55|.

8/15/2007 6:36 19 78.97 0 23.19] weekly average 22.97

8/15/2007 6:33 20 78.97 0 22.98|.

8/15/2007 6:30 21 78.97| 0 22.75|. .

8/2112007 6:37] 191  78.97| 0 24.82 weekly average | 24.60

8/21/2007 6:34] 20| 78.97 0 24.48|. . '

8/21/2007 6:30 21 78.97 0 24.51|.

8/28/2007 6:51 19 78.97 0 24.05 weekly average 23.98

8/28/2007 6:49 20] 78.97 0 23.96.

8/28/2007 6:45 21 78.97 0 23.931. ]
9/4/2007 6:55 19 78.97] 0 23.12| weekly average 22.97
9/4/2007 6:54 20f  78.97 0 23.03].

9/4/2007 6:51 21 78.97 0 22.75]. , ,
9/13/2007] _ 7:09 19  78.97 0 22.96| weekly average | 22.73
9/13/2007 7:06] 20 78.97| 0 22.7].

9/13/2007 7:02 21 78.97 0 22.53].

9/19/2007| 7:24 1 78.97 0 20.95] weekly average 20.89

9/19/2007] 7:24 19 78.97 1 20.96}.

9/19/2007, 7:24 19 78.97, 2 20.96].

9/19/2007| 7:29] 20 78.97 0 20.93{.

9/19/2007 7:29 20 78.97 _1 20.93].

9/19/2007| 7:31 21 78.97 0 20.76|.

9/19/2007 7:31 21 78.97 1 20.72).

9/26/2007| - 714 18 78.97 0 22.88] weekly dvegge 22.55

9/26/2007 7:12 20 78.97 0 22.51].

9/26/2007 7:09; 21 78.97 0 22.46). .

10/3/2007 7:17 19 78.97 0 21.28] weekly average 21.05

10/3/2007 7:1 20 78.97 0 20.94|.

10/3/2007 7:10, 21 78.97 0 20.92|.

10/10/2007 7:24 19 78.97 0 21.36] weekly average 2L11
10/10/2007 7:21 20 78.97 0 21.02|.

10/10/2007] 7:17 21 78.97 0 20.94/.

10/16/2007. 7:28 19 78.97 0 19.11] weekly average 18.55
10/16/2007| 7:24 20 78.97 0 18.11]. ' '
10/16/2007] - 7:19 21 78.97 0 18.44.

10/24/2007| 7:35 19 78.97 0 19. weekly average 19.50
10/24/2007] ~ _7:32 _ 20, 78.97 0 19.51].

10/24/2007 7:28 21 78.97 0 19.44]. .

average of weekly
averages 22 0 6




Model Run For C:\Documents and Settings\jkwinningham\My Documents\cburgDO6.mod On 4/6/2005 2:11:42 PM

Model is for NEW RIVER.

Mode! starts at the TOWN OF CHRISTIANSBURG STP discharge.

Background Data

7Q10 ¢BODS TKN DO
(mgd) (mg/l) (mgh) . {mgA)
536 2 0 7.293
Discharge/Tributary Input Data for Segment 1
Fiow ¢BODS TKN Do
(mgd) (mgA) {mgh) (mgl)
6 45 - 4D 1]
Hydraulic Infarmation for Segment 1 o
Length Width Depth Velocity
(mi) L] () {f/sec)
35 500 2372 0.785
Initial Mix Values for Segment 1
Flow DO cBOD nBOD
(mgd) (mgh) {mgh) (mg/}
602 7.22 6.071 *1.597
Rate Constants for Segment 1. - (All units Per Day)
k1 k1@T k2 k@7
0.3 0.344 3.429 3.681
Output for Segment 1
Segment starts-at TOWN OF CHRISTIANSBURG STP
Total Segm.
Dist. Dist. DO cBOD
(mi) (mi) (mg/) (mgfi)
0 0 7.22 6.071
0.1 0.1 1.227 6.055
0.2 0.2 7.234 6.039
0.3 0.3 7.241 6.023
0.4 0.4 7.248 6.007
05 0.5 7.255 5.991
0.6 0.6 7.262 5.975
07 - 0.7 7.269 5.959
0.8 0.8 7.275 5.943
0.9 o9 7.281 5.927
1 1 7.287 5.8911
11 1.1 7.203 5.895
1.2 1.2 7.295 5.879
13 1.3 7.295 5.863
14 14 7.285 5847
1.5 1.5 . 7.285 5.831
1.6 1.6 7.285 5.815
1.7 1.7 7.295 5.799
1.8 " 18 7.205 5.783
1.8 1.9 7285 5.768
2 2 7.298 5.753
2.1 2.1 7.295 5.738
22 22 7.285 5723
23 23 7.295 5.708
24 24 7.295 5.693
25 25 7.295 5.678
26 26 7.295 5663
27 27 7.205 5648
28 28 7.285 5633
29 2.9 : 7.295 5618
3 3 7.295 5603
3.1 31 7.295 5.588 .
3.2 : 3.2 7.295 5573
33 33 7205 5.558
34 34 7.295 5543
3.5 35 7.295 5.528

END OF FILE

Temp
deg C

Temp
deg C
23

DOSat

(mg/)
8.106

nBOD
{mgA)
1.597
1.585
1.583
1.591

1 587
1.585
1.583
1.581
1.579

1.575
1573
1.5
1.569
1.567
1.565
1.563
1.561

1.587
1.555
1.8683
1.581
1.549
1.547
1.545

1.541
1.539
1.537
1.535
1.533
1.531
1.529
1.528

Temp
deg C
23
n@T 8D ‘BD@T
0.126 0 0



REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge
to NEW RIVER.

File Information

File Name: I\jkwinningham\Christiansburg\2005 PermittDO model\cburgDO6.mod
Date Modified: April 06, 2005

Water Quality Standards Information

Stream Name: NEW RIVER

River Basin: New River Basin

Section: ' 2a

Class: IV - Mountainous Zones Waters
Special Standards: PWS, v

Background Flow Information

Gauge Used: New River at Radford

Gauge Drainage Area: 2748 Sq.Mi.

Gauge 7Q10 Flow: 589 MGD

Headwater Drainage Area: 0 Sq.Mi.

Headwater 7Q10 Flow: 596 MGD (Net; includes Withdrawals/Discharges)
Withdrawal/Discharges: 0 MGD

Incremental Flow in Segments: 0.2143377 MGD/Sq.Mi.

Background YWater Quality

Background Temperature: 23 Degrees C
Background ¢cBODS: 2 mg/l
Background TKN: 0 mg/l
Background D.O.: 7.292689 mg/l

Mod_el Segmentation

Number of Segments: 1 )
Model Start Elevation: 1740 ftabove MSL *
Model End Elevation: 1690 ft above MSL



REGIONAL MODELING SYSTEM  VERSION 4.0

Segment information for Segment 1

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:

Geographic Information
Segment Length:

Upstream Drainage Area:

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:

Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:
Percent Pools:
Percent Riffles:
Pool Depth:
Riffle Depth:

Bottom Type:

Sludge:

Plants:

Algae:

Model Input File for the Discharge

to NEW RIVER.

A discharge enters.
TOWN OF CHRISTIANSBURG STP
VA0061751

6 MGD
45 mg/l
40 mg/l
0 mg/l
23 Degrees C

3.5 miles
0 Sq.Mi.
0 Sq.Mi.
1710 Ft.
1690 Ft.

500 Ft

2.372 Ft.

0.785 Ft./Sec.

602 MGD

0 MGD (Applied at end of segment.)

Rectangular
Moderately Meandering
Yes

95

5

25 Ft.

0.5 Ft

Gravel

None

None

| ( None
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REGIONAL MODELING SYSTEM VERSION 3.2

*******************t********************************************************

2 meD
MODEL SIMULATION FOR THE Christiansburg DISCHARGE : ~ .
RoD = 48 ma/L
'TO New River , TEN = Lo sall

COMMENT: Christiansburg at 8 MGD max BOD limit (45 mg/L) 0D.0.7 O rmsfL

THE SIMULATION STARTS AT THE Christiansburg DISCHARGE

N L2222 222 &2 2 222 0 PROPOSED PERMIT LIMITS thkdkkdkdhhkdkhddhdhdhdhddhdeddideddt

FLOW = 8 MGD cBOD5 = 45 Mg/L TKN = 40 Mg/L D.0: = 0 Mg/L
s#%% THE MAXIMUM CHLORINE ALLOWABLE IN THE DISCHARGE IS 0.836 Mg/L  ****

_--____-____-__..__-_--_--.---—-_--——-----——_------——-----————-—--_--__ - - - -
- - - -

THE SECTION BEING MODELED IS 1 SEGMENT LONG
RESULTS WILL BE GIVEN AT 0.1 MILE INTERVALS

e L L L S 2 2 2 2 2 BACKGROUND CONDITIONS khhkkkkkhkhddhrhhddkrkdrrrdts

THE 7Q10 STREAM FLOW AT THE DISCHARGE IS 600.00000 MGD
THE DISSOLVED OXYGEN OF THE STREAM IS 7.701 Mg/L

THE .BACKGROUND cBODu OF THE STREAM IS 5 Mg/L

THE BACKGROUND nBOD OF THE STREAM IS O Mg/L

T I a 22T T XL L4 AR B MODEL PARAMETERS fhkkkdkbhkhdrdhdkhdtrhhhrrdrddr
SEG. LEN. VEL. K2 K1 KN BENTHIC ELEV. TEMP. DO-SAT

- Mi F/S 1/D 1/D 1/D Mg/L Ft %C Mg/L

1 3.30 0.604 2.927 0.300 0.150 0.000 1694.75 25?55 ;T;;;

(The K Rates shown are at 20%C ... the model corrects them for temperature.)



: ************‘*********__' RESPONSE FOR SEGMENT 1 hkkkhdkdkdkddhkkdkhkhbhkkhkhd

TOTAL STREAMFLOW = 608.0000 MGD
(Including Discharge)

DISTANCE FROM TOTAL DISTANCE DISSOLVED

HEAD OF FROM MODEL OXYGEN cBODu nBODu
SEGMENT (MI.) BEGINNING (MI.) (Mg/L.) {(Mg/L) - {Mg/L)
0.000 0.000 7.600 6.415 2.108
0.100 0.100 7.606 6.395 2.105
0.200 0.200 7.611 6.376 2.102
0.300 0.300 7.616 6.356 2.098
0.400 0.400 7.622 6.337 2.095
0.500 0.500 7.627 §.318 2.092
0.600 0.600 7.632 €.299 2.089
0.700 0.700 7.637 6.280 2.086
0.800 0.800 7.642 6.261 . 2.082
0.900 0.500 7.647 6.242 2.078
1.000 1.000 7.652 6.223 2.076
1.100 1.100 7.657 6.204 2.073
1.200 1.200 7.661 6.185 2.070
1.300 1.300 . 7.666 6.166 2.067
1.400 1.400 7.670 6.148 2.064
1.500 1.500 7.675 §.129 ' 2.060
1.600 1.600 7.679 6.110 2.057
1.700 1.700 7.683 6.092 2.054
1.800 1.800 7.688 6.073 2.051
1.900 1.500 . 7.692 6.055 2.048
2.000 2.000 7.696 6.037 . 2.045
2.100 2.100 7.700 6.018 2.042
2.200 2.200 7.701 6.000 2.039
2.300 2.300 . -7.701 5.982 2.036
2.400 2.400 7.701 5.964 2.033
2.500 2.500 7.701 5.946 2.030
2.600 2.600 7.701 5.928 2.026
2.700 2.700 7.701 5.910 2.023
2.800 2.800 7.701 5.892 2.020
2.5800 2.900 7.701 5.874 2.017
3.000 3.000 7.701 5.856 2.014
3.100 3.100 7.701 5.838 "2.011
3.200 3.200. 7.701 5.821 2.008
3.300 3.300 7.701 5.803 2.005

***i****************************************.*****‘*t*‘******.***i*****************

REGIONAL MODELING SYSTEM Ver 3.2  (OWRM - 9/30)
03-08-1996  12:29:51 ,

DATA FILE = CBURG3.MOD



*****************i*****-r****i*********************iv.:*i***********'****i*********

REGIONAL MCODELING SYSTEM VERSION 3.2
DATA FILE SUMMARY

ddkdkk ek ok hkkkkhkkk bk kkhkhkk ok d kb k bk kk ok ko h ok wokkk ok k ok kh ok k ok ok kkhkk ok d ko ok

THE NAME OF THE DATA FILE IS: CBURG3.MOD

THE STREAM NAME IS: New River
THE RIVER BASIN IS: New River
THE SECTION NUMBER IS: 1
THE CLASSIFICATION IS: pw

STANDARDS VIOLATED (Y/N) = N
STANDARDS APPROPRIATE (Y/N) = Y

DISCHARGE WITHIN 3 MILES (Y/N) = N

THE DISCHARGE BEING MODELED IS: Christiansburg

PROPOSED LIMITS ARE:
FLOW = 8 MGD

BODS = 45 MG/L
TKN = 40 MG/L
D.O. = 0 MG/L

THE NUMBER OF SEGMENTS TO BE MODELED = 1

7010 WILL BRE CALCULATED BY: DRAINAGE AREA COMPARISON
' THE GAUGE NAME IS: New River
GAUGE DRAINAGE AREA = 2752.9 SQ.MI.
GAUGE 7Q10 = 600 MGD
DRAINAGE AREA AT DISCHARGE = 2752.5 SQ.MI.

STREAM A DRY DITCH AT DISCHARGE (Y/N) = N
ANTIDEGRABATION APPLIES (Y/N) = ¥

ALLOCATION DESIGN TEMPERATURE = 20 ¥C



SEGMENT INFORMATION
Haas SEGMENT # 1 R EEE
SEGMENT ENDS BECAUSE: THE MODEL ENDS
SEGMENT LENGTH = 3.3 MI
SEGMENT WIDTH 356 FT

SEGMENT DEPTH = 2.9 FT
SEGMENT VELOCITY = .66 FT/SEC

i}

2752.9 SQ.MI.

DRAINAGE AREA AT SEGMENT START
2784.8 SQ.MI.

DRAINAGE AREA AT SEGMENT END

ELEVATION AT UPSTREAM END = 1702.8 FT
ELEVATION AT DOWNSTREAM END = 1686.7 FT

THE CROSS SECTION IS: WIDE SHALLOW ARC
THE CHANNEL IS: MODERATELY MEANDERING

POOLS AND RIFFLES (Y/N) =Y
THE SEGMENT LENGTH IS 60 % POOLS
POOL DEPTH = 4 FT
THE SEGMENT LENGTH IS 40 % RIFFLES
RIFFLE DEPTH = 1.4 FT

r BOTTOM TYPE = LARGE ROCK
JDGE DEPOSITS = NONE
AQUATIC PLANTS = NONE
ALGAE OBSERVED = VISIBLE ONLY ON EDGES
WATER COLORED GREEN (Y/N) = N

Thhkdhktdrkkhdkddbhdthrrhdrddrwrhddbhrddhrbdddtddbrbhdbtrdbhrdbdddbdohhtddhddrhohhdbhdbrrrrddid

REGIONAL MODELING SYSTEM Ver 3.2  (OWRM - 9/90)
- 03-08-199%8 12:29:56



Joe Elton
Deputy Director of Operations

Molly Joseph Ward
Secretary of Natural Resources

Clyde E. Cristman ",.."—‘ Rochelle Altholz

Director R Deputy Director of Administration
and Finance

COMMONWEALTH Of VIRGI NIA David Dowling

Deputy Director of

DEPARTMENT OF CONSERVATION AND RECREATION Soil and Water and Dam Safety

August 24, 2015

Kirk Batsel

DEQ - Blue Ridge Regional Office
7705 Timberlake Road

Lynchburg, VA 24502

Re: VA0061751, Christiansburg WWTP
Dear Mr. Batsel:

The Department of Conservation and Recreation's Division of Natural Heritage (DCR) has searched its Biotics
Data System for occurrences of natural heritage resources from the area outlined on the submitted map. Natural
heritage resources are defined as the habitat of rare, threatened, or endangered plant and animal species, unique or
exemplary natural communities, and significant geologic formations.

According to the information currently in our files, the Hellbender (Cryptobranchus alleganiensis,
G3G4/S2S3/NL/NL) and the Green floater (Lasmigona subviridis, G3/S2/NL/LT) have been historically
documented in the New River. The Hellbender is a large, completely aquatic salamander that prefers larger, clear,
and fast-flowing streams of the Mississippi drainage (Martof, et. al, 1980). In Virginia, it is documented from the
Holston, Clinch, Powell and New River drainages (Pague, 1991). The Hellbender depends on cool, flowing, well-
oxygenated water, and it needs a coarse (rocky) substrate (NatureServe, 2009).

Threats to this species include habitat alteration from impoundments or channelization, and water pollution
(Pague, 1991). In agricultural areas, siltation may bury the rocky substrates it requires. (NatureServe, 2009). In
addition, Hellbenders do not tolerate human recreational use of their habitat (NatureServe, 2009).

The Green floater is a rare freshwater mussel, ranging from New York to North Carolina in the Atlantic Slope
drainages, as well as the New and Kanawha River systems in Virginia and West Virginia (NatureServe, 2009). In
Virginia, there are records from the New, Roanoke, Chowan, James, York, Rappahannock, and Potomac River
drainages. Throughout its range, the Green floater appears to prefer the pools and eddies with gravel and sand
bottoms of smaller rivers and creeks, smaller channels of large rivers (Ortman, 1919) or small to medium-sized
streams (Riddick, 1973). Please note that this species has been listed as state threatened by the Virginia
Department of Game and Inland Fisheries (VDGIF). .

Considered good indicators of the health of aquatic ecosystems, freshwater mussels are dependent on good water
quality, good physical habitat conditions, and an environment that will support populations of host fish species
(Williams et al., 1993). Because mussels are sedentary organisms, they are sensitive to water quality degradation
related to increased sedimentation and pollution. They are also sensitive to habitat destruction through dam
construction, channelization, and dredging, and the invasion of exotic mollusk species.

600 East Main Street, 24" Floor | Richmond, Virginia 23219 | 804-786-6124

State Parks * Soil and Water Conservation * Outdoor Recreation Planning
Natural Heritage  Dam Safety and Floodplain Management * Land Conservation



Due to the legal status of the Green floater, DCR recommends coordination with Virginia's regulatory

authority for the management and protection of this species, the VDGIF, to ensure compliance with the Virginia
Endangered Species Act (VA ST §§ 29.1-563 — 570). To minimize impacts to aquatic resources, DCR also
recommends the use of uv/ozone to replace chlorination disinfection and utilization of new technologies as they
become available to improve water quality. Finally, due to the presence of freshwater mussels, DCR recommends
adoption of the EPA ammonia limits to be protective of the historically documented Green floater.

There are no State Natural Area Preserves under DCR’s jurisdiction in the project vicinity.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and Consumer
Services (VDACS) and the DCR, DCR represents VDACS in comments regarding potential impacts on state-
listed threatened and endangered plant and insect species. The current activity will not affect any documented
state-listed plants or insects.

New and updated information is continually added to Biotics. Please re-submit prdj ect information and map for
an update on this natural heritage information if the scope of the project changes and/or six months has passed
before it is utilized.

The VDGIF maintains a database of wildlife locations, including threatened and endangered species, trout
streams, and anadromous fish waters that may contain information not documented in this letter. Their database
may be accessed from http://vafwis.org/fwis/ or contact Ernie Aschenbach at 804-367-2733 or
Emie.Aschenbach@dgif.virginia.gov.

Should you have any questions or concerns, feel free to contact René Hypes at 804-371-2708. Thank you for the
opportunity to comment on this project.

Sincerely,

s 7 ’
Yeom” 7
S. René Hypes
Project Review Coordinator

CC: Emie Aschenbach, VDGIF
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Virgimiz DEQ - Water Monitoring - Draft 2014 impaired Watess Fact Sheets Page 7 of 9

Draft 2014 Iimpaired Waters

Yoaas DT Category 4 & 5 by Basin and Stream
Name*

New River Basin

Cause Group Code: N2SR-01-PCB - New Rivez, Claytor Lake, Peak Creek, Reed Creek and Stomy Creek

- The impairment begins at the 177  the New River and extends dowrstream to the VAWVA
Location: | Q0 e e s P Cook ot Fonel Conch o Ao beie.

CiyiCounty | Giles Co.. Mantgomery Co., Priaski Co., Radford Cay, Wythe Co.

Usefsy | Fish Consumption

Camets)l | peg in Fish Tieme £54

VA Categury:

mwammm:mmmmma X0t for | biphamyls.
{FCBs) for the lower postion of the New River (Rt 114 Bridge downetream to the VA / WVA State Line - Mnislhsadm
fish tisstie eollections from Carp. An Advisory extension to Claytor damwas ssued S062003 (11.47 miles) recormmends that

mmhmﬂnlﬂuﬂﬂmm&mbnﬂtﬁnﬂbdﬁuﬂa&ﬁﬂ TheVI'!iPGB '
Cmnmm‘uz& on tive New River ) o include e lower
pahnsofl‘bﬂ&adk( nihs),Reed&eekﬁﬁgm] )mdaayhrl.age ares)on 1 . The VDH:

afvises consumption shoukd not exoead two meals per month for canp and smallmouth bass. Stony Creek is a 210 integrated
mmmunmmmqmmmHMdmsmmwmm)nfsnm

Viiater column dats from 2040 thru 2042 ane fetad below where exmarsions; of the WQS water colusmn criterion of 640 pgfl. are
contravened caneing 3X3{d) Listing for PCBs in Water Cohann”. Water anliamn data eollection s in: support of TMDL
MmhF&nmmmmhﬂMmMMbﬁuﬁmmmwm

2012 Fsh tivsue and water colrmn data fullow reporting exceedances of the WOS based 20 ppb fish tesue value (TV) (VOH
Lower Level of Concemn 50 ppb). And excawsions of e WQS water column eritesion of 640 pg/l_ Fsh fissue dala are n
ﬂmmmmmﬁm@mww&mmmmmmMA
ﬁﬁgdﬁmmm and assosiated fish fesue data are avaitable at MW A
dﬂ:edahmalsuhehmdusmgm

denied The mm v
9-mtm. F&Btﬂatearms 1) ir] axpeeds TVoi20 fh
A R e o S e O

emmp 2012 four species analyzed - Channel wmmwam&
71.5@)16&. 5mh species analyzed | apermnufh Bass (G fish compasite [(34.5 - 33 fH at 7.78
peix Spatited Baxs, (5 fish corposite [34.2 - 332 em]} at 11.00 pph; and) Cap (3 fish composite (45.8 - 58.5]) at 6.04 pph.
S A R o T A
Emm%ﬁﬁﬁm[ .3 &1:::];: 1 ppb) © [ el Fek)
©-PKCD04.65 (Rt. 100 Bridge) 2012 five species mmmmmmamm @fish

composite
gzm atniﬁm. 1516- q:ens ll.:smnm m&@m m«}@zaam).

& Chamel ;ﬂsh ml])u'l%muwmﬁhnas gmm §.5 [matm m'I
Bass ¢4 {sh cormposte [27.0 - mmampnwm@ﬁnmpﬂs SG.Bun]aﬂlm

S-NEWOSH 04 downsirearn of (ﬁ;:r 2012 tovo species aulyzed - Ratead VR3S eriilerion
:ﬁg&%ﬁ.& -70.3 %Rmm‘ mmﬁ@mm -8iDan]

mm%&’bﬁm '5- %’Scmlaﬁgz nmmamm‘?&p&-mm

MMWMWMOIUFMMM%NWL 8/172015



ATTACHMENT 11

TABLE A AND TABLE B -
CHANGE SHEETS



TABLE A

VPDES PERMIT PROGRAM
Permit Processing Change Sheet

Effluent Limits and Monitoring Schedule: (List any changes FROM PREVIOUS PERMIT and give a brief rationale for the changes).

OUTFALL | PARAMETER MONITORING CHANGED EFFLUENT LIMITS CHANGED RATIONALE DATE &
NUMBER FROM/TO FROM /TO INITIAL
001 TSS 1/Day to 1/Week Based on an analysis of | KAB
effluent data, the facility | 8/17/15
is eligible for reduced
monitoring per the
VPDES permit manual.

001 BODS5 1/Day to 1/Week Based on an analysis of KAB
effluent data, the facility | 8/17/15
is eligible for reduced
monitoring per the
VPDES permit manual.

OTHER CHANGES FROM: CHANGED TO: DATE &

INITIAL

Prior Biosolids Special Conditions Part III — Biosolids conditions updated to current requirements KAB

8/18/15




TABLE B

VPDES PERMIT PROGRAM
Permit Processing Change Sheet

Effluent Limits and Monitoring Schedule: (List any changes MADE DURING PERMIT PROCESS and give a brief rationale for the changes).

OTHER CHANGES FROM: o | cwaneEDTO: - | DpATE®&
: C ' . : - ' ’ - | INITIAL
Minimum Freeboard Condition Removed per owner comment KAB
8/25/15
TMP Report Dates Revised to reflect 2/10 reporting dates. KAB
8/25/15
Part II reporting Revised to allow reporting to Roanoke Office KAB
8/25/15
Biosolids Conditions Updated to. allow a.ll possible options to ex1st. in the permit and KAB
to be consistent with current treatment provided. Also added
. 8/25/15
requested headings.




- ATTACHMENT 12

EPA/VIRGINIA DRAFT PERMIT SUBMISSION CHECKLIST



Part I. Virginia Draft Permit Submission Checklist

In accordance with the MOA established between the Comrhonwealth of Virginia and the United States
Environmental Protection Agency, Region lll, the Commonwealth submits the following draft National
Pollutant Discharge Elimination System (NPDES) permit for Agency review and concurrence.

Facility Name: Town of Christiansburg WWTP

NPDES Permit Number: VA0061751

Permit Writer Name: Kirk A. Batsel

Date: August 17, 2015

Major [X] Minor[] Industrial [ ] Municipal [X]

I.A. Draft Permit Package Submittal Includes: Yes No | N/A
1. Permit Application? ' - X
2. Complete Draft Permit (for renewal or first time permit — entire permit, X
including boilerplate information)?
3. Copy of Public Notice? X
4. Complete Fact Sheet? X
5. A Priority Pollutant Screening to determine parameters of concern? X
6. A Reasonable Potential anélysis showing calculated WQBELs? X
7. Dissolved Oxygen calculations? X
8. Whole Effluent Toxicity Test summary and analysis? X
9. Permit Ratiﬁg Sheet for new or modified industrial facilities? X
I.B. Permit/Facility Chafacteristics Yes No | N/A
1. 1s this a new, or currently unpermitted facility? X
2. Are all permissible outfalls (including combined sewer overflow points, non- X
process water and storm water) from the facility properly identified and
authorized in the permit?
3. Does the fact sheet or permit contain a description of the wastewater X
treatment process?
4. Does the review of PCS/DMR data for at least the last 3 years indicate X

significant non-compliance with the existing permit?




Has previous permit, application, and fact sheet been examined?

1.B. Permit/Facility Characteristics — cont. Yes No | N/A
N 5 5
5. Has there been any change in streamflow characteristics since the last X
permit was developed?
6. Does the permit allow the discharge of new or increased Ioadlngs of any X
pollutants?
7. Does the fact sheet or permit provide a description of the receiving water X
body(s) to which the facility discharges, including information on low/critical
flow conditions and designated/existing uses?
8. Does the facility discharge to a 303(d) listed water? X
8.a. Has a TMDL been developed and approved by EPA for the impaired X
water?
8.b. Does the record indicate that the TMDL development is on the State X
, priority list and will most likely be developed within the life of the permit?
8.c. Does the facility discharge a pollutant of concern identified in the TMDL X
or 303(d) listed water?
9. Have any limits been removed, or are any limits less stringent, than those in X
the current permit?
10. Does the permit authorize discharges of storm water? X
11. Has the facility substantially enlarged or altered its operation or substantially X
increased its flow or production?
12. Are there any production-based, technology-based effluent limits in the X
permit?
13. Do any water quality-based effluent limit calculations differ from the State’s X
standard policies or procedures?
14. Are any WQBELs based on an interpretation of narrative criteria? X
15. Does the permit mcorporate any variances or other exceptlons to the State’s X
standards or regulations?
16. Does the permit contain a compliance schedule for any limit or condition? X
17. Does the permit include appropriate Pretreatment Program requirements? X
18. Is there a potential impact to endangered/threatened species or their habitat X
__ by the facility’s discharge(s)?
19. Have impacts from the discharge(s) at downstream potable water supplies X
been evaluated? /
20. Is there any indication that there is significant public interest in the permit. X
‘action proposed for this facility?
21. X




Part Il NPDES Draft Permit Checklist
Region lll NPDES Permit Quality Checklist - for POTWs
(To be completed and included in the record only for POTWs)

ILA. Permit Cover Page/Administration

Yes

No

N/A

. Does the fact sheet or permit describe the physical location of the facility,
including latitude and longitude (not necessarily on permit cover page)?

. Does the permit contain specific authorization-to-discharge information (from
__where to where, by whom)?

Il.B. Effluent Limits — General Elements

Yes

No

N/A

Does the fact sheet describe the basis of final limits in the permit (e.g., that a
Comparison of technology and water quality-based limits was performed,
and the most stringent limit selected)?

. Does the record discuss whether “antibacksliding” provisions were met for
any limits that are less stringent than those in the previous NPDES permit?

Il.C. Technology-Based Effluent Limits (POTWSs)

Yes

No

N/A

. Does the permit contain numeric limits for ALL of the following: BOD (or
alternative, e.g., CBOD, COD, TOC), TSS and pH?

Does the permit require at least 85% removal for BOD (or BOD alternative)
and TSS (or 65% for equivalent to secondary) consistent with 40 CFR Part
1337

2.a. If no, does the record indicate that application of WQBELSs, or some
other means, results in more stringent requirements than 85% removal
or that an exception consistent with 40 CFR 133.103 has been
approved?

. Are technology-based permit limits expressed in appropriate units of
measure (e.g., concentration, mass, SU)?

. Are permit limits for BOD and TSS expressed in terms of both long-term
(e.g., average monthly) and short term (e.g., average weekly) limits?

. Are any concentration limitations in the permit less stringent than the
Secondary treatment requirements (30 mg/l BOD5 and TSS for a 30-day
average and 45 mg/l BODS and TSS for a 7-day average?

5.a. If yes, does the record provide a justification (e.g., waste stabilization
pond, trickling filter, etc.) for the alternate limitations?

IL.D. Water Quality-Based Effluent Limits

Yes

No

N/A

Does the permit include appropriate limitations consistent with 40 CFR
122.44(d) covering state narrative and numeric criteria for water quality?

. Does the fact sheet indicate that any WQBELSs were derived from a
completed and EPA approved TMDL?




I.D. Water Quality-Based Effiuent Limits — cont. Yes No | N/A

Does the fact sheet provide effluent characteristics for each outfali? X
Does the fact sheet document that a “reasonable potential”’ evaluation was X
performed?
4.a. If yes, does the fact sheet indicate that the “reasonable potential” X

evaluation was performed in accordance with the State’s approved

procedures?
4.b. Does the fact sheet describe the basis for allowing or disallowing X

in-stream dilution or a mixing zone?
4.c. Does the fact sheet present WLA calculation procedures for all X

pollutants that were found to have “reasonable potential®?
4.d. Does the fact sheet indicate that the “reasonable potential” and WLA X

calculations accounted for contributions from upstream sources (i.e., do

calculations include ambient/background concentrations)?
4.e. Does the permit contain numeric effluent limits for all pollutants for X

which “reasonable potential” was determined?

. Are all final WQBELSs in the permit consistent with the justification and/or X
documentation provided in the fact sheet?
For all final WQBELs, are BOTH long-term AND short-term effluent X
Ilmlts estabhshed'?
. Are WQBELs expressed in the permit using appropriate units of measure X
(e.g., mass, concentration)?
Does the record indicate that an “antidegradation” review was performed in X
accordance with the State’s approved antidegradation policy?
I.LE. Monitoring and Reporting Requirements Yes No | N/A

Does the permit require at least annual monitoring for all limited parameters X
and other monitoring as required by State and Federal regulations?
1.a. If no, does the fact sheet indicate that the facility applied for and was X

granted a monitoring waiver, AND, does the permit specifically

incorporate his waiver?
Does the permit identify the physical location where monitoring is to be X
performed for each outfall?
Does the permit require at least annual influent monitoring for BOD (or BOD X
alternative) and TSS to assess compliance with apphcable percent removal
requirements?
Does the permit require testing for Whole Effluent Toxicity? X

ILF. Special Conditions Yes No | N/A

Does the permit include appropriate biosolids use/disposal requirements? X




Signatory requirement

Il.LF. Special Conditions — cont. Yes | No | N/A

2. Does the permit include appropriate storm water program requirements? X
3. If the permit contains compliance schedule(s), are they consistent with X
___statutory and regulatory deadlines and requirements?
4. Are other special conditions (e.g., ambient sampling, mixing studies, X

TIE/TRE, BMPs, special studies) consistent with CWA and NPDES

regulations? . _ .
5. Does the permit authorize discharge of sanitary sewage from points other X

than the POTW outfall(s) or CSO outfalls [i.e., Sanitary Sewer Overflows

(SS0s) or treatment plant bypasses]?

5.a. Does the permit require implementation of the “Nine Minimum X

_Controls™? ,
5.b. Does the permit require development and implementation of a “Long X
__Term Control Plan™? , ,

5.c. Does the permit require monitoring and reporting for CSO events? X

6. Does the permit include appropriate Pretreatment Program requirements? X
Il.G. Standard Conditions Yes No | N/A

1. Does the permit contain all 40 CFR 122.41 standard conditions or the State X

equivalent (or more stringent) conditions?
List of Standard Conditions — 40 CFR 122.41
o Duty to comply o Reporting requirements
o Duty to reapply Planned change
e Need to halt or reduce activity not a defense Anticipated non-compliance
o Duty to mitigate Transfers
o ProperO&M Monitoring Reports
o Permit Actions - - Compliance schedules
e Property rights 24-hour-reporting
e Duty to provide information Other non-compliance
e Inspections and entry e Bypass
e Monitoring and reporting e Upset
L]
2.

Does the permit contain the additional standard condition (or the State

equivalent or more stringent conditions) for POTWs regarding notification of

new introduction of poliutants and new industrial users [40 CFR 122.42(b)]?
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Part Ill. Signature Page

Based on a review of the data and other information submitted by the permit applicant, and the draft permit and
other administrative records generated by the Department/Division and/or made available to the
Department/Division, the information provided on this checklist is accurate and complete, to the best of my
knowledge.

Name | Kirk A. Batsel

Title Water Permit Writer
SighatUre éé

Date August 17, 2015




