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Ellen Gilinsky, Ph.D., Director

Division of Water Quality Programs

Virginia Department of Environmenta] Quality
629 E. Main Street

P.O. Box 1105

Richmond, Virginia 23213

Dear Dr, Gilinsky:

The U.S. Environmenta] Protection Agency (EPA) has reviewed the Virginia Department
of Environmenta] Quality’s (VADEQ) request to reclassify the dissolved OXygen impairments in

305(b)/303(d) Integrated Report, VADEQ’s re-classification request was supported by an
attached assessment report, Natural Conditions Assessment of Low Dissolved Oxygen in the
Virginia Portion of the CBP Segment POCOH (Pocomoke Sound), which wag submitted to EPA
for review on October 6,2010. The Pocomoke River was originally listed as impaired for
dissolved OXygen impairments on Virginia’s 2006 305(b)/303(d) Integrated Report (a complete

listing history is included in Enclosure 1).

OXygen criterion, listed in Enclosure 2, for that use, .As indicated in VADEQ’s letter, the
Pocomoke River has been identified by the State ag failing to meet the Open Water designated
use as assessed by the thirty-day dissolved Oxygen criteria during the 2006 summer assessment
period. Therefore, the Procedure for Natural Condition Assessment of low pH and low DO i,
Virginia Streams was conducted to determine the cause(s) of the dissolved OXygen impairments
in the Pocomoke River. The following findings from the procedure below indicate that the
assessed impairment is strongly influenced by natural conditions; and thus, does not require the
development of a TMDL.

Step 1. Determine if wetlands are present through slope/flow measures.
Streams that have naturally low dissolved oxygen concentrations are characterized
by decaying vegetation, low slopes and jow velocity flows,

Findings:

The flow of the Pocomoke River was evaluated based on model simulations which
showed that the residence time for the Pocomoke River is approximately 10.5 days under
mean flow and tide range conditions. The relatively long residence time is analogous to
low velocity flows in streams, suggesting that organte matter will be transported into the
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Pacomioke River and will remain there until it undergoes decay.

Step 2. Dé{émine nutrient levels and compare with U.S. Geological Survey (USGS)

* background concentrations.

High sutrient levels are an indication of anthropogenic inpuls of nitrogen and phosphorus.

Findings:*

“~There ate no available national background concentrations for tidal rivers. Therefore, the
Pacomoke River was compared to the Pamunkey and Mattaponi River which is a similar

wetland-dominated system that can be characterized as having naturally low dissolved
oxygen concentrations, as indicated in Table VI-2 of the Ambient Water Quality Criteria
for Dissolved Oxygen, Water C larity and Chlorophyll a for the Chesapeake Bay and its
Tributaries-2004 Addendum. The results of the comparison showed that the total
nitrogen (TN) concentration in the Pocomoke River ranges from 1.2 to 1.5 mg/L, which is
higher than the TN concentration of 0.5-1.0 mg/L in the Pamunkey and Mattaponi Rivers.
Total phosphorus concentrations were in the same range as those in the Pamunkey and
Mattaponi Rivers.

Step 3. Determine degree of seasonal fluctuation of dissolved oxygen levels.
Anthropogenic impacts will likely disrupt the rypical seasonal fluctuation of dissolved oxygen
concentrations in streams. A seasonal analysis should be conducted to verify that dissolved
oxygen concenlrations are depressed in the summer months and recover during the winter, as
would be expected in a natural system. : :

Findings:

Seasonal fluctuations were assessed in the Pocomoke River by monitoring data collected
from 1991 to 2010 for dissolved oxygen. As illustrated in Enclosure 3, dissolved oxygen
concentrations in the Pocomoke River showed consistent seasonality.

Step 4. Determine anthropogenic impacts.
Every effort should be made to identify human impacts that could exacerbate low dissolved

oxygen levels.

Findings:

There are no wastewater treatment facilities in the Virginia portion of the watershed that
discharge to the Pocomoke River. There are, however, two small facilities with a total
design flow of 0.03 MGD. According to the watershed model V5.3 of the Chesapeake
Bay Program, nonpoint sources were found to be the dominant force behind the water
quality impairments in the Pocomoke River. '

The Chesapeake Bay Program’s modeling scenarios were used to determine the extent of
the anthropogenic influences on the dissolved oxygen concentrations in the Pocomoke
River. The results of the scenarios showed that under an “all forested condition” loading
scenatio, the Pocomoke River would still be impaired under the current water quality
standards for dissolved oxygen.
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In addition to the modeling, the dissolved oxygen deficit was measured in the Pocomoke
River to determine if the anthropogenic impacts in the watershed are effecting oxygen
concentrations. The results showed that oxygen concentrations persist under a saturation
level with constant oxygen deficit; this is opposed to the boom-bust characteristics of an
anthropogenically eutrophic-dominated system.

Upon review of VADEQ’s Natural Conditions Assessment of Low Dissolved Oxygen in
the Virginia Portion of the CBP Segment POCOH (Pocomoke Sound), EPA approves VADEQ’s
request to place the dissolved oxygen impairments in the Pocomoke River under Category 4C on
Virginia’s 2010 Section 305(b)/303(d) Integrated Report. VADEQ has demonstrated that the
dissolved oxygen impairments are occurring naturally and therefore, will not warrant the
development of a TMDL. Once the Pocomoke River is reclassified under Category 4C on
Virginia’s 2010 Section 305(b)/303(d) Integrated Report, it is EPA’s understanding that VADEQ
will develop a site-specific dissolved oxygen criterion for the Pocomoke River which will be
based on the dissolved oxygen concentrations of a site influenced by natural conditions.

If you have any questions or comments please call me, or contact Greg Voigt, Virginia
TMDL Coordinator, at 215-814-5737.

erely,

ﬁ on M. Capacasa, Director

Water Protection Division

Enclosure

cc: David Lazarus, VADEQ




g 4

OVIOAIH J0ID-1VA
SOVIOCHTH F01D-1LVA
BOVIODOd F0T-IVA
$0€10004 'FO1LVA
OV IOZZZ T60r1VA

SOVIOUTH J0I0-LYA
Q0VI0QTH A01rLVA
80VT000d HO1D-LIVA
S0THOOL F0IrLVA

~(YT- 01 18k JALOSSE §
OVIOFTE AG0AVA | 0 oo OO oz asoav | Y EOCHOOOH 6L09L YN VN YN L B
01910L1d H600-LVA 90VI0ETE T60-LVA
90VI0LLd H60-LVA 90VIOLLd F60-1VA
$OVZ0D0d F60rLVA 20VZ0I0d J600- LYA
90V1000d T600-LVA 9010004 H600-LVA
a1 (Qs0¢ 0107 ar (p)eos 0107 a1 (a)soc 8907 a1 (eos 800z owﬁmem &M&m& QN%M@M ammﬁwmam 1t seduy weang paaedmy

Aro3stH Bunsry (P)eo/(qQ)Sos wondag
JIANRY jomodo




SOVIOATH F01-1VA
SOV IOOTH F01-1VA
B0VINDOL 01D-LVA
80H10D0d_H01-LYA
S0V I0ZZ7 9600-1VA

90VIOUTH H01LYA
90Y10GTH J010-LVA

BOVI0D0d G01-LVA.

20810004 A010-1VA

= AVE-OG-HOOOd L AVHE-OOI-HOOOd 6L00L VN VN VN uABAX(y PRATCESH) JBATY SN0
0VIDATH J600-LVA 9OVINZZZ A0 LVA
0IGI0LEd F600-1VA 90V10918 J500-1VA
9OVIOLLd J60D-1VA 9OVIOLLd F600-1VA
SOVZOO0d J600-1VA BOVIOO0d 9600 LVA
BV IODOd I60-LVA 9OVINIOd 60 LYVA - - - -
ai (p)eos qQripot | aripicos [ gt (piroc
at (9)sef o107 at (P)ess ntoz a1 (g)sef S007 a1 (PMEos 8007 500z 00T 007 2661 mawneduy ureag paareduy

Kaoystyy Bunsry (p)eog/AqQ)sos mondeg
..oﬁ#— o&cacooﬁw

I suansopuy




Enclosure 2

Virginia’s Water Quality Standards for Open-Water Dissolved Oxygen

Designated Use

Criteria Concentration/Duration

Temporal Application

Open Water

30-day mean > 5.5 mg/l
(tidal habitats with 0-0.5 ppt salinity)

30-day mean > 5 mg/l
(tidal habitats with > 0.5 ppt salinity)

7-day mean > 4 mg/l

Instantaneous minimum > 3,2 mg/I at
temperatures < 29C

Instantaneous minimum > 4.3 mg/] at

temperatures > 29C

Year-round




DO (mgi)

Enclosure 3

Modeled and Observed Dissolved Oxygen in the Pocomoke River

StationET10.1

R Modé?ed o Observed )
9/9/04 616107 342110 ;

3/20/99 12714101
Date
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1181 G/27/83 6723/96






