DISTRIGT OF COLUMBIA WATER AND SEWER AUTHORITY
5000 OVERLOOK AVENUE, S.W., WASHINGTON, D.C. 20032

OFFICE OF THE GENERAL MANAGER
TEL: 202-787-2609
FAX: 202-787-2333

July 31, 2006

Mr. Jon M. Capacasa, Director
Water Protection Division
U.S. Environmental Protection Agency
RegionIIl
1650 Arch Street
_Philadelphia, PA 19103-2029

Re: Status of Nitrogen Removal Conditions for the Blue Plains Permit
Dear Mr. Capacasa:

As agreed during our July 12, 2006 meeting in EPA’s offices, our staff participated in additional
discussions regarding techriical points related to the proposed annual total nitrogen (TN) interim limit and an
anmual TN effiuent concentration goal. Two telephone conferences were held and information was exchanged.
The telephone conferences were held on July 17 and 19, 2006.

During the telephone discussions, EPA proposed the following;

1. A TN effluent concentration of 7.2 mg/] which, based on a design flow of 370 mgd, translates to a
TN interim permit limit of 8,109,482 pounds per year.

2. Anannual TN effluent concentration goal of 4.2 me/!l.

_ When asked whether the proposed annual TN interim permit limit would be accompanied by boundary
conditions, EPA responded that they found WASA’s proposed boundary conditions (see WASA letter of June
21, 2006) to be unattractive but did not initially preclude alternative conditions. Subsequently, EPA stated that
they could not include boundary conditions as part of a permiit. '

Based on the telephone discussions and information exchange, WASA understands EPA’s proposal to
be based on the following: :

1. For the annual TN interim limit, EPA employed methodology from the Technical Support
Document for Toxicity (TSD). EPA used the dataset provided by WASA, calculated an annual
rolling average long term effluent concentration, calculated the standard deviation for that dataset
and used standard statistical procedures to project a 90™ percentile concentration. This 90™
percentile concentration was selected as the interim limit. The rationale is that if fiture annual
average effluent concentrations exceed this 90™ percentile value, it would show that plant
performance is not consistent with the recent past. When questioned about the uncertainties of
having to deal with variable wet weather conditions, low temperature periods and the fact that Blue
Plains was never designed to simultaneously meet its existing permit limits and a TN limit, EPA
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fesponded that, in their opinion, calculating the concentration using the 90 percentile and applying
that to the design flow provided a sufficient “cushion” against uncertainties and a permit
exceedance.

2 For the annual goal, EPA advised that the proposed concentration was based on the final
Chesapeake Bay TN concentration for Blue Plains.

WAGSA also prepared statistical analyses using TSD and Monte Carlo methodology. WASA pointed
out that the existing datasct of plant performance does not include a sufficient period dataset to simply apply the
TSD approach as EPA did and be statistically certain that the results are reliable to the extent that the available
data accurately characterize the mean and standard deviation of existing plant performance. For a reliable
characterization, the dataset should comprise at least ten years of performance rather than the four years used.

Because of the uncertainty in the estimate of the mean and standard deviation of existing plant
performance, WASA had studies conducted by LTI — Limno-Tech to assess the probability of exceeding EPA’s
proposed annual TN interim limit (8,109,482 pounds per year) and that proposed by WASA in our June 21,
2006 letter (9,021,000 pounds per year). They are surnmarized in Attachment No. 1 and conclusions based on
EPA’s value under Scenario No. 3 are as follows:

s There is a significant probability that the EPA-proposed effluent limit will be exceeded strictly due
to natural variability, even if plant performance has identical characteristics as in the past.

»  There is approximately a 50-50 chance that the permit would be exceeded due to no fault of
WASA (i.e. due strictly to natural variability) over the next 10 years.

»  When the limited size of the existing data base is considered, there is approximately a 50-50 chance
that the permit would be exceeded due to no fault of WASA within the next 5 years.

*  Also, the probability of exceedance will be greater than 50-50 if some of the years arc wet years as
shown under Scenario No. 2.

The studies show there is a significant statistical probability of an exceedance of the annual TN interim
limit based on EPA’s value. While there is a lower probability based on WASA'’s value, neither limit takes into
account the variable process, capacity, flow and temperature conditions that WASA explained in our June 21,
2006 letter.

Because experience shows that these variable conditions are almost certain to occur over the extended
period that the interim limit would be in effect, they add considerably to the probability of an exceedance.
Furthermore, the combined circumstances clearly show that EPA’s proposed interim limit carmot be
consistently met within the capacity of the existing facilities and WASA’s control of the process, regardless of
how well WASA manages plant operations.

Additionally, WASA pointed out that, with respect to the proposed 4.2 mg/1 goal, that level of annual
performance has never been achieved by the existing facilities.

With respect to EPA’s stated position on boundary conditions, we wish to point out that the existing
permit already includes a number of such conditions that are similar to those suggested by WASA. By way of
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clarification, we have, in our discussions, been using the term “boundary conditions” to refer to permit
- provisions that qualify or restrict the application of a permit limit or condition. Some of the more significant of
these qualifying and restrictive provisions that are in the existing permit are found at:

[. Part IV. SECTION E. TOTAL NITROGEN, where the condition allows the permittee to meet the
nitrogen goal; “to the extent such operation does not preclude permittee’s ability to meet its other
obligations pursuant to this permit.”

2. Patl SECTION B. (1) (1c), “When CSSF conditions exist, . . . up to a maximum rate of 336 mgd,
shall receive Excess Flow Treatment and be discharged from Outfall 001.”

3. Part HI. SECTION C. LONG TERM CONTROL PLAN (LTCP), includes a number of boundary
conditions regarding the application of limitations on the diversion and capture of CSOs and the
compliance conditions.

Also attached (sce Attachment No. 2) is an excerpt from the Richmond, Virginia permit and SWCB
approved nutrient waste load allocations for the James River basin. As you are aware, Richmond is a CSO
commumnity and the permit and the waste load allocations include qualifying conditions that limit the nitrogen
mass load to dry weather flow and conditions.

Based on the above information, it is clear that conditions of the type that WASA is seeking are
consistent with conditions that are established and approved elements of NPDES permits,

At this point, EPA’s proposal would place WASA in the position of having to accept the following:

1. Substitution of a TN permit limit that is essentially equal to the existing TN goal without the
boundary conditions established for that goal which were based on the recognized inability of the
facility to remove nitrogen under all conditions of load, temperature, flow and process conditions
and; still meet the other permit limits.

2. Meeting an annual TN concentration goal at a level of annual performance never achieved by the
facility.

We have repeatedly advised and demonstrated to you that the above approach is not realistic or
achievable. Therefore, if we are not afforded our qualifying provisions we will require that the annual TN
interim permit limit be based on an annual concentration of 8.5 mg/l which, at 370 mgd, translates to a load of
9,573,695 pounds per year. This is based on our consultant’s analyses in Attachment No. 3.

Additionally, WASA will need exemptions during the construction period of the $84 million planned
improvements to the nitrification and denitrification facilities that will be under construction starting in 2007.
The construction period will extend for over 42 months and is expected to be completed in late 2010. These
exemptions are required because one of the twelve reactors will be out of service during the entire construction
period for upgrading and we always anticipate that a second reactor will be out of service intermittently for
normal maintenance. Having one reactor out of service will reduce the plant BNR capacity to 91.7 percent of
full capacity and for those times when a second reactor is out of service, capacity is reduced to 83.3 percent. All
of WASA’s BNR experience is based on having all twelve reactors in service with only one reactor out of
service for maintenance on an intermittent basis. During the period when construction conditions are in effect
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~ and with no qualifying provisions, the annual TN limit would be 9.3 mg/l which, at 370 mgd, translates to a load
of 10,474,748 pounds per year. This is based on the ratio of filll reactor capacity to construction capacity or
12/11 x 8.5 mg/l = 9.3 mg/.

In summary, WASA 1s unwilling to accept an interim limit of less than 8.5 mg/1 or a construction
period limit of less than 9.3 mg/l because the Authority should not be exposed to potential permit violations
when we are producing the best effluent quality feasible under adverse circumstances. Therefore, a permit that is
to inchude an interim limit and a construction period limit must be based on these concentrations; or alternatively
include lower limits with qualifying conditions.

WASA has been a willing and cooperative volunteer in providing and operating nitrogen removal
facilities in support of the Chesapeake Bay Program. In doing so, we have consistently produced a quality
nitrogen effluent and, at the same time, met our permit limits. Now we are being asked to convert our voluntary
efforts to a permit condition and we are willing to do just that, but we need sufficient provisions to qualify that
limit with a clear recognition of the capacity, load and temperature limitations of the existing facilities. For EPA
to proceed in a marmer that does not include this recognition is unfair and penalizes WASA for its past efforts.

At this point in the process, and as a follow up on your discussions with Ms. Russell on July 12, 2006,
it appears that a meeting of the principles involved may be beneficial and should be scheduled as soon as
possible to discuss-the interim limit issue and other points. I will call your office in a few days to discuss sucha
meeting.

Sincerely,

ohfl T. Dunn, P.E.
Chief Engineer/Deputy General Manager

Enclosures

¢ Jerry N. Johnson
Avis M. Russell



ATTACHMENT NO. 1
LTI Memorandum, July 25, 2006

Statistical Analysis of Compliance Probability'
with Proposed Total Nitrogen Limits for Blue Plains



Limno-Tech, Inc.

Excellence in Environmental Solutions Since 1975

DATE: July 25, 2006
Memorandum PROJECT: DCMP06
TO: Ron Bizzarri FROM: Dave Dilks
: DC WASA CC:

SUBJECT:  Statistical Analysis of Compliance Probability with Proposed
Total Nitrogen Limits for Blue Plains

Summary

EPA is proposing to include an annual total nitrogen (TN) interim limit in the Blue Plains
permit. According to information received from EPA, the interim limit is based on plant
performance at Blue Plains remaining consistent with the performance observed in the
recent past. The permit limit value therefore represents an annual effluent concentration
that, if exceeded, would show with high probability that the plant is not performing as
well as in the recent past.

LTI conducted a statistical evaluation of different permit limits under consideration to
estimate the probability of a violation occurring strictly due to natural variation, i.e.
assuming that plant performance has identical characteristics as in the past. The
conclusions of this analysis (based on EPA’s proposed mass load and a flow rate of 350
MGD as represented in Scenario 3 below) are that:

¢ There is a significant probability that the EPA-proposed effluent limit will be
exceeded sirictly due to natural variability, even if plant performance has identical
characteristics as in the past. '

e There is approximately a 50:50 chance that the permit would be exceeded due to
no fault of WASA (i.e. strictly due to natural variability) over the next ten years.

e When the limited size of the existing data base is considered, there is

- approximately a 50:50 chance that the permit would be exceeded due to no fault

of WASA within the next five years. The probability of exceedance will be
greater than 50:50 if some of the years are wet years as shown in Scenario 2.

Details of the calculations and results are provided below.

Calculations and Results :
A statistical analysis was conducted to determine the probability of exceeding different
annual average permit values over a four year permit cycle, given that plant performance
remains the same (i.e. “Probability of a false positive™). The steps/assumptions inherent
to this analysis are:
e Use EPA’s calculated mean (6.01 mg/l) and standard deviation (0.91 mg/l) based
on 2002-2006 data to define the statistical properties of current plant performance
e TFor different permit scenarios, determine the probability of exceeding the permit
limit, based on the assumption of a normal distribution. This term is referred to a
“Permit %ile” below.

501 Avis Drive Ann Arbor Mi 48108 0 734-332-1200 Fax: 734-332-1212
Regional Office in: Washington DC www.limno.com
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e Calculate the probability of a false positive. The basis for this calculation is to
first determine the probability of seeing no false positives for any of the four
years. This is calculated by taking the Permit %ile to the fourth power. The

. probability of seeing a false positive is therefore:
P(False positive) =1 — (Permit %ile)*

» Conduct a similar analysis using a larger (2000-2006) data set, with a mean of 6.2
mg/l and an estimated standard deviation 0.99 mg/l.

The above analyses all assume that the available data accurately characterize the existing
mean and standard deviation of current plant performance. Additional Monte Carlo
analyses wetre conducted to define the probability of a false positive for some of the
scenarios, accounting for the uncertainty in the estimate of the mean and standard
deviation of current plant performance. Results are provided below for both the original
(2002-2006) and expanded (2000-2006) data sets.

Scenarios 2002 — 2006 data 2000 — 2006 data
: P(False P(False P(Faise P{False
Effective positive) positive) positive) positive)
Permit | Permit no wi/ Permit no w/
No. Condition Conc. %ile | uncertainty | uncertainty | %ile | uncerfainty | uncertainty
Concentration-
based EPA (or 7.18 80% 34% 45% 84% 51% 55%
1 Q=370)
Load-based o o Not o o Not
2 | EPA (Q=398") 6.67 7% 85% examined | 58% 78% examined
Load-based o o o o o : o
3 EPA (Q=3507) 7.43 94% 22% 36% 89% 37% . 44%
Load-based o o
4 EPA (Q=338°%) 7.86 98% 8% 23% 95% 18% 7 28%
Concentration-
based WASA 8 99% 6% 20% 96% 13% 24%
5 {or Q=370)
Load-based
Not o Not
. (&V:\?’%ﬁg) 7.44 94% 21% examined 89% 36% examined
Load-based
Not Not
WASA 8.45 99.6% 1.4% ! 98.8% 5% .
7 (Q=350) examined examined
Load-based
Not Not
WASA 8.76 99.9% 0.5% . 99.5% 2% !
8 (Q=338) examined examined

(1) Represents a wet year flow condition based on 60 MGD of wet weather-generated flow added to
338 MGD which is the annual average flow for the relevant period of record (See Exhibit No. 1).

(2) Represents near future average condition based on COG projections (See Exhibit No. 1),

(3) Represents annual average flow for the relevant period of record
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ATTACHMENT NO. 2

Excerpt from Richmond, VA NPDES Permit and
SWCB approved nutrient waste load allocations for the
James River Basin



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

Permit No. VAQ063177
Effective Date: March 21, 2005
Expiration Date: March 20, 2010

AUTHORIZATION TO DISCHARGE UNDER THE VIRGINIA POLLUTANT DISCHARGE
ELIMINATION SYSTEM AND THE VIRGINIA STATE WATER CONTROL LAW '

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

Owner Name: City of Richmond -
Faciiity Name: Richmond Wastewater Treatment Plan
City: Richmond

Faciiity Location: 1400 Brander Street, Richmond, VA

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

Stream Name: James River

River Basin: James River (Lower)
River Subbasin: N/A

Section: 4

Class: H

Special Standards: NEW-18

The authorized discharge shall be in accordance with this cover page, Part I: Limitations and
Monitoring Requirements and Part ll: Conditions Applicable To All VPDES Permits, as set forth

herein. , ) , '
T —1{_%‘2'“—/ r%(“’/ /Q— (&}

[?éctor, Deﬁartmé‘ry/of Envirgnfrental Quality —

3/21/34 e

Date

e o
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Notes:

Permit No. VAQ063177
Part | )
Page 2 of 16

" NL = No Limitation, monitoring only
‘NA = Not Applicable

24HC = 24 hour composite

- TIRE

®eo T

w0

= Totalizing Indicating and Recording Equipment
The "7-Day Rolling Average” is the total mass and the average daily
concentration for any calendar day and the preceding six calendar days divided
by seven. Flow tiered 7-Day Rolling Averages calculated in accordance with
Note h below shalil not include data from more than 2 consecutive months.

Weekly average.
See Part 1.B. for TRC limitations.

Géometric mean, :
E. coli samples shall be taken between 7:30 am and 1:30 pm.

Total Nitrogen is the sum of Total Kjeldah! Nitrogen and Nitrates plus Nitrites
and shall be derived from the results of those tests.

Uniless otherwise notfed. _
-For each calendar month, the DMR shall show the total monthly load (kg) and

the cumulative load for the calendar year-to-date (kg). Monthly loads and
-calendar year-to-date loads shall include the nutrient loads associated with the
first 45 MGD of flow on each day. The total nitrogen load and totai phosphorus
load for each calendar year shall be shown on the December DMR due January
10" of the following year. | _
Guidance Memorandum (GM#04-2017) “Nutrient Monitoring and Maximum
Annual Loads" implements DEQ'’s best professional judgment decision to limit
increases in nutrient loading from facilities listed on the Chesapeake Bay
Program Significant Discharger List. Guidance Memorandum “Nutrient

' Monitoring and Maximum Annuai Loads” provides the basis for this decision

and specifies the procedure for determining annual effluent limitations for these

- -parameters for each affected facility, as well as monitoring requirements.

This facility shall comply with all of the discharge limitations listed above when
treating a dry-weather flow up to 45 MGD. This facility shall comply with all of
the discharge concentration limitations when treating a combination of dry-
weather flow and stormwater at flows of up fo 75 MGD. In the event that
concentration and/or loading limitations are met without regard to the flow
tiering, then the facility will be considered to be in compiiance with the
applicabie limitation. This facility shall comply with all of the discharge
limitations listed above for TRC, Dissolved Oxygen, pH and E. coli regardless of

flow.
Dry-weather flow = Total sanitary sewage, industrial wastewater, and

Infiltration/Inflow

At Jeast 85% removal for BOD and TSS must be attained for this effluent.

3. There shall be no discharge of floating solids or visible foam in other than trace amounts.
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ATTACHMENT NO. 3

M&E Analyses of Permit Limit



METCALF&EDDY | AECOM

Metcalf & Eddy Management, P.C. .
5000 Overlook Avenue S.W., Washington, D.C. 20032
T 202.787.2516 F 202.787.2509 www.m-e.2ec0m.com

July 27, 2006

Leonard R. Benson, Director

Department Of Engineering and Technical Services
- DC Water and Sewer Authority

5000 Overlook Avenue S.W.

‘Washington D.C. 20032

D.éar Mr. Benson:

In response to your request, we have developed an approach to predict annual total nitrogen
- load that WASA could discharge in the future, as a result of variable flows and temperatures as
well as projected annual increases in flow. As the plant operating data is limited to just over four
.years, we developed an approach using the existing TN data and process modeling.

We noted that 2003 was a very wet year, while 2004 had lower temperatures than 2003 at a
time when flows were still elevated. The consecutive twelve-month period from May 1, 2003

- through April 30, 2004 reflects both high flows and low temperatures. The actual TN discharge
for this twelve-month period was approximately 7.7 million pounds. To determine projected
plant performance we developed additional BIOWIN process models for the existing plant with
none of the pfanned improvements in place. Our process modeling for maximum month flow
and low temperatures indicates that the plant could lose the BNR process during periods when
temperature is less than 12 degrees. WASA would respond to such an event by increasing the
reactor volume for nitrification and stopping methanol feed. We estimate the plant would not
effectively denitrify wastewater for a period of two months, which includes the cold weather
period and a peried of recovery. We medified plant TN data for February and March of 2003 fo
reflect the loss.of denitrification. We assumed that 80 percent of the total nitrogen applied to the
BNR process would not be removed, while 20 percent of the nitrogen would be utilized by the
cell mass. The projected annual TN load for this condition is 8,025,200 Ibs.

As WASA anticipates the interim permit limit could be in effect for an extended period 6f time we
increased this projected annual load by a ratio of 410 mgd/379 mgd. (Reference Limno-Tech
memorandum fo Ron Bizzarri, dated July 25, 2006, Exhibit No. 1) Applying this ratio to the
projected load results in a projected future annual TN load of 8,681,600 Ibs. Prudent design
spractice would require a safety factor of 10 percent when committing to a new permit condition.
- Applying the safety factor results in an annual TN load of 9,549,800 Ibs, which is equivalent to
8.5 mg/l at 370 mgd.

~ For the period of construction in the BNR process beginning in 2007, we increased the TN load
by 10 percent to reflect one reactor at a time out of service. The reduced capacity results in an
annual TN ioad of 10,504,800 Ibs, which is the equivalent of 9.33 mg/i at 370 mgd.

Sincerely,

Edward R Locke
Program Manager



