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Dear De-£Eskin:
-
The LS. Environmental Protection Agency (EPA), Region [11, is pleased to approve the
Total Maximum Daily Loads of Fecal Bacteria for the Non-Tidal Wicomico River Headwaters
Basin in Wicomico County, Maryland. The TMDL Report was submitted by the Maryland
Department of the Environment’s (MDE) letter dated January 31, 2006, to EPA for review and
approval, The TMDL was developed and submitted in accordance with sections 3030d) 1 )(c)
and {2} of the Clean Water Act to address impairments of water quality as identified in
Maryland's Section 303(d) list of impaired waters. The MDE identified the Wicomico River
Headwaters Basin as impaired by fecal bacteria,

In accordance with Federal regulations at 40 CFR §130.7, a TMDL must comply with the
following requirements: (1) be designed to attain and maintain the applicable water quality
standards; (2) include a total allowable loading and as appropriate, wasteload allocations
{WLAs) for point sources and load allocations (LAs) for nonpoint sources; {3} consider the
impacts of background pollutant contributions; (4) take critical stream conditions into account
{the conditions when water quality 15 most likely to be violated); (5) consider seasonal varations;
{6} include a margin of safety (which accounts for uncertainties in the relationship between
pollutant loads and instream water quality); and (7) be subject to public participation. The non-
tidal fecal bacteria TMDLs for the Wicomico River Headwaters Watershed satisfied cach of
these requirements. In addition, the non-tidal fecal bacteria TMDLs considered reasonahle
assurance that the allocations assigned to the nonpoint sources can be reasonably met. A copy of
EPA’s Decision Rationale for approval of these TMDLs is included with this letter.

As yvou know, all new or revised National Pollutant Discharge Elimination System
permits must be consistent with the TMDL WLA pursuant to 40 CFR §122.44 {d}W1){vii)}(B).
Please submit all such permits to EPA for review as per EPA™s letter dated October 1, 1998,



If you have any questions or comments concerning this letter, please do net hesitate to
contact Mr. Thomas Henry, TMDL Program Manager, at (215) 814-5752 or Mr. Kuo-Liang Lai
at (215) 814-5473,

sincerely,

ﬂ >2 f%._r
n M. Capicata, Director

‘ater Protection Division
Enclosure

cc: Mauth Panday, MDE-TARSA
Melissa Chatham, MDE-TARSA

Privited an 100% recycledrecyolable paper with [0 posi-consumer fTher amd process cltloring free,
Customer Service Hodine: I-800-438-2474
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Drecision Rationale

Total Maximum Daily Loads of Fecal Bacteria
for the Non-Tidal Wicomico River Headwaters Basin
in Wicomico County, Maryland

I. Introduction

The Clean Water Act (CWA) requires a Total Maximum Daily Load {TMDL) be developed
for those waterbodies identified as impaired by the state where technology-based and other controls
will not provide for attainment of water quality standards. A TMDL is a determination of the
amount of a pollutant from point, nonpeint, and natural background sources, including a margin of
safety (MOS), that may be discharged to a water quahty-lirmited waterbody.

This document sets forth the U.S, Environmental Protection Agency’s (EPA) rationale for
approving the TMDLs for fecal bacteria in the Wicomico Watershed. The TMDLs were established
to address water quality impairments caused by bacteria as identified in Maryland’s 1996 section
303(d) list of impaired waters. The Maryland Department of the Environment (MDE}), submitted'
the Toial Maximum Daily Loads of Fecal Bacteria for the Non-Tidal Wicomico River Headwaters
Basin in Wicomico County, Maryland, dated January 2006 (TMDL Report), to EPA for final
review, which was received on February 3, 2006. The Wicomico River Non-Tidal Watershed
(02-13-03-04) was first identificd on Maryland’s 1996 section 303(d) list as impaired by fecal
bacteria, with biological communities added 1o the 2004 section 303(d) list. The TMDLs described
in this document were developed 1o address fecal bacteria non-tidal water quality impairments.

EPA’'s rationale is based on the TMDL Report and information contained in the computer
files provided to EPA by MDE. EPA's review determined that the TMDLs meet the following
seven regulatory reguirements pursuant to 40 CFR Part 130,

1. The TMDLs are designed to implement applicable water quality standards.

2. The TMDLs include a total allowable load as well as individual wasteload allocations
(WLAg) and load allocations (L As).

The TMDLs consider the impacts of background pollutant contributions.

The TMDLs consider critical environmental conditions.

The TMDLs consider seasonal environmental vanations.

The TMDLs include a MOS.

The TMIILs have been subject to public participation,

e 8 R

In addition, these TMDLs considered reasonable assurance that the TMDL allocations
assigned to nonpoint sources can be reasonably met.

—

'By letter dated January 31, 2004



Il.  Summary

There are two National Pollutant Discharge Elimination System (NPDES) permitted sources
within the watershed (permit numbers MDO020532 and MDOO0060), MDE provided adequate
land use and instream bacteria data in the TMDL report and allocated the TMDL loads to specific
sources. The TMDL shown in Table 1 requires up to and including 98 percent reduction from
exisling or baseline conditions.

Table 1 - Wicomico River Headwaters Bacteria Non-Tidal TMDL Summary

Subwatershed Baseline | TMDL | WLA- WLA- LA®
ps’ M54
Billions MPN ' /day £ coli
Marvland | Delaware

NLOOOO3 7.6 205 0.0} 0.0 26.9 3.0
LPROOZS 2.6 11.0 0.0 0.0 11.0 0.0
WIW024 1sub 542 43,0 3.1 0.0 31.2 1.0
BWRO010 418 18.8 0.0 0.0 8.7 0.0
MNCOO10 105.9 20.6 0.8 0.0 13.5 0.0
TOTAL 212.1 123.3 3.0 0.0 91,3 6.0

'MPN = Most Probable Number

“WLA-PS = Wasteload Allocation for non M54 systems {municipal or industrial)
WLA-MS4 = Wasteload Allocation for MSd4 sysrems

‘LA = Load Allocation

The TMDL 15 a written plan and analysis established to ensure that a waterbody will attain
and maintain water quality standards. The TMDL is a scientificallyv-based strategy which considers
current and foreseeable conditions, the best available data, and accounts for uncertainty with the
inclusion of a “margin of safety” value. It was decided that the known low bias of the back
transformed concentrations would be used as an implicit MOS when estimating the assimilative
capacity of the stream systems. This bias will provide and environmentally conservative estimate
of the load required to attain water quality standards, The option is always available to the State 1o
refine the TMDL for re-submittal to EPA for approval,

I11. Background

The Wicomico River Headwaters Watershed comprises approximately 38.3 square miles
{24,540 acres). Wicomico River Headwaters starts just upstream of State Route 50 at the spillage of
Johnson Pond, which is the largest of five impoundments collecting freshwater flow from the
Wicomico River Headwaters, Tt continues north for approximately eight miles, on average 6 miles
from east to west. Johnson Pond receives the spillage of Leonard Mill Pond, another impoundment
collecting Wicomico River Headwaters drainage. The Leonard Mill Pond drainage area reaches as
far as the Delaware state line, just north of the jointly held community of Delmar (Figure 1).

Leonard Mill Pond has a perennial but variable discharge, which flows eventually to the head
of Johnson Pond. Johnson Pond is a fairly large impoundment located at the outlet of the Upper
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Wicomico River. The dam at Johnson Pond is the designated dividing line between tidal and non-
tidal waters in the Wicomico River. Discharge from the pond is to the Wicomico River, which
flows southwest to the Chesapeake Bay.
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Figure 1 - Location Map of the Wicomico River Headwaters Basin (TMDL Report,
Figure 2.1.1)



The Wicomico River Headwaters Basin lies in the Coastal Plain physiographic province.
Soils immediately surrounding Johnson Pond are the Evesboro-Kle) association — excessively
drained 1o somewhat poorly drained sands — and are easily eroded. The outer watershed is
comprised of soils of the Matawan-Norfolk association (moderately well-drained soils) while the
gastern section of the watershed contains soils of the Elkton-Matawan-Bayboro association (very
poorly drained 1o moderately well-drained).

Figure | shows the locations of the twelve MDE water quality monitoring stations primarily
clustered around Leonard Pond Run, Johnson Pond, North Prong, Middle Neck Branch, and
Brewington Branch.

The 2000 Maryland Department of Planning (MDP) land use/land cover data shows that the
watershed is evenly distributed between developed, agricultural, and forested land uses. The land
use percentage distribution for Wicomico River Headwaters Basin is shown in Table 2, and spatial
distributions for each land use are shown in Figure 2.

Table 2 - Land Use Area and Percentages in Wicomico River Headwaters Basin
(TMDL Report, Table 2.1.1)

Land Use Acreage Percent of
Tuotal

Residential 4,530 18%
Commercial 2,340 10%
Forest 8,730 6%
Crops 7,600 31%%
Pasture g40 3%
Water 300 2%
Total 24 540 100%:

MIE estimated the total population in the Wicomico River Headwaters Watershed to be
9 460 people, based on a weighted average from the Geographic Information System (GIS) 2000
Census Block and the MDP Land Use 2002 Cover that includes the Wicomico River Watershed.
Since the Wicomico River Headwaters Watershed is a sub-area of the Census Block, percentages of
each land use within the watershed were used to extract the areas from the 2000 Census Block
within the watershed.
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Figure 2 - Land Use in the Wicomico River Headwaters Watershed (TMDL Report,
Figure 2.1.3)



IV. Computational Procedure

The length of Wicomico River Headwaters within Maryland is non-tidal or free flowing,
MDE developed the method described below to determine non-tidal TMDLs.

General

In addition to the TMDL Report provided during the public notice period, MDE provided
EPA with computer files in Microsoft Excel® for review. MDE's procedure uses a variation of the
load-duration curve method which is also used by several states and by EPA. MDE uses stream
flow data from United States Geological Survey (USGS) gages and sampling data to determine the
bacteria load reductions necessary to meet water quality standards. MDE then uses bacteria source
tracking (BST) results to allocate the TMDL loads to various sources (1.¢., domestic amimals,
human sources, livestock, and wildlife).

The load-duration curve method uses sampling data combined with a long-term stream flow
record, frequently from a USGS gaging station, to provide insight into the flow condition under
which exceedances of the water quality standard occur. Exceedances that occur under low-flow
conditions are generally attributed to loads delivered directly to the stream such as straight pipes.
sanitary sewer overflows, livestock with aceess to the stream, and wildhfe. Exceedances that occur
under high-flow conditions are typically attributed to loads that are delivered to the stream in
stormwater runoff. A flow-duration curve is shown in Figure 3 below. The flow duration interval
shown across the bottom is the percent of time that a given flow is exceeded. For example, flows at
the gaging station exceed 1,500 cubic feet per second (cfs) 10 percent of the time.”

The flow-duration curve is converted to a load-duration curve by multiplying the flow by the
bacteria count and the appropriate unit conversion lactor (100 ml to cubic feet). An example load-
duration curve is shown in Figure 4.

“TMDL Development From the “Bovom Up" = Pare I Daravion Curves and Wet- Wegther Assessmens, 2003,
Bruce Cleland
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Figure 4 - Example Load-Duration Carve



Frequently the target load shown in Figure 4 is based on the single-sample maximum value
from the state’s water quality standards. The required load reduction at all flows is equal to the
difference between the target load and a line parallel to the target load line which passes through the
highest sample value. However, MDE's water quality standards do not contain a single-sample
maximum number and, therefore, modified the above procedure.

Wicomico Headwaters Basin Computational Method

In order for EPA to conduct a thorough review of MDE’s method, MDE provided EPA with
Microsoft Excel® files and, therefore, the following description of MDE's computational method
refers 1o information not necessarily contained in the TMDL Report.

The Wicomico River Headwaters Watershed has no active USGS flow gages. Flow data from
several flow gages in the Wicomico River Watershed, Pocomoke River Headwaters Watershed, and
in the Chicamacomico River Watershed were analvzed to determine their possible use in the
Wicomico River Headwaters watershed flow analysis. The flow gages analvzed had less than 10
vears of flow data and only one of them covers the same date period as the bacteria monitoring data.
Because accurate flow estimates should be based upon at least 10 years of continuous gaged flow
data, the aforementioned factors, it was determined that none of these gages were suitable for use in
this analysis. Finallv, average flows were estimated in the five subwatersheds of the Wicomico
River Headwaters using the flow regression equations from Versar's study, "Development of
Regional Flow Duration Curves in Maryland, 2004™,

The waler guality impairment was assessed by comparing the steady state geometric mean
concentrations of £ coli with the water quality criterion. Steady state geometric means of the
monitoring data for annual and critical conditions and the water quality criterion are shown in
Tables 3 and 4 below.



Table 3 - Existing/Baseline Conditions (TMDL Report, Table 2.3.2)
Annual Steady State Geometric Mean by Stratum per Subwatershed

Antnal Condition
A
limimam Maxi Steuly State =
Watershed | Tribu Station . e £ colf ““:1-: S
ater rary L Samples Concenirati Co At . AENTL
o MPN/100m e m
NPT Hml ¥ Counceniration
ATPN/100m]
02130304 “::“ﬂ““‘ WIWoz16 ko 3l 782 114 126
Wiearmes praw, E
02130304 s WIW0226 4 10 2,003 94 126
12130304 W’Eff““““ WIWa23t 4 10 2,005 147 126
ey
02130304 “”R“ff:'” W21 a2 6d £445 184 126
Leonard o 4 : £ 4
onsoses | AN | PRO020 2 1 511 58 126
LEI:LI‘H'ﬂﬂ nicg +3 TE
02130304 | =TS | LPRSO 23 0] 428 2 126
Leonsud s % =
02130304 | SEE | LPRooZS 23 ) 504 30 126
01130304 | Morth Procg | NLOODO3 ¥ LG 478 1 114
03130304 Mol P‘rl.'u'._i.‘ MLCID0E ol | 1 192 1] 134
Brenangton - 3 1
0130304 Bng et | BWB0OL0 2} 0 2880 280 124
Mhddle
2130504 Neck ADNCO003 24 1 1,013 109 126
Branch
nsddle
A2130304 Neck MNCO010 2] 10 20,050 G50 126
Branch




Table 4 - Existing Seasonal Period Steady State Geometric Mean by Stratum
per Subwatershed (TMDL Repart, Table 2.3.3)

May 17—
September 30
AEnimom Alaximanm wm E. coll
2 metric | Criterion
Watershed | Tributary | Station E. eoli E. coli ;
Samples | Concentration | Concentration Hina, MEN/I00
AIPN/100m] | MPN/100ml E. colf ml
Concenlration
A PN/ B0l
02130304 | EOTEC Jurwnas| 14 53 71 124 126
Faver
Wionooo R
02130304 e WIW0225 14 10 831 55 126
02130304 “"’éﬂ'f_::‘“ wrweoai| 14 10 3005 107 126
Wieomnes :
4 UL N T8 g i il
02130304 i WIWE241 14 7 1445 08 126
Leéonad Mill - . )
02130304 R LPROG2D 14 10 331 54 125
02130204 L"‘"‘”m'jmp'm" LPROO24 14 10 99 24 126
02130204 L"“““’R::J]"“d LPROOZE 14 10 344 1] 126
02130304 | Mooh Prong | WLOOOO3 14 ] 478 26 126
82130304 | NorhProng | NLOODOE 13 L0 192 63 126
ar130a0d | BUEVIREEN | pemnong 14 41 2880 135 126
Brancl
dfiddle MWeck |4 - -
02130304 Brch | *EYCT003 14 1 184 97 176
onsnand | MHRe MK lavcomp| 1 10 20,050 1,086 126

The seasonal period in Table 4, above, uses only data from May 1 through September 30, a
critical period for the recreational use.

Using the average Hlow for the high-flow and low-flow regimes, and the high-flow and
low-flow regime bacteria concentrations, the baseline loads were estimated as explained in Section
4.3 and shown in Table 4.3.1 of the TMDL Report, which is shown below as Table 5.




Table 5 - Baseline Load Caleulations (TMDL Report, Table 4.3.1)

Annual
Condition Baseline
oy Flow | Unit Flow _E' {'c.'-.l'.r. Fond
Stations Source |(cfsmiles’y Geometric  |in billlu;rxs
Alean {for x107)
Concentration MP> day
MPN/100ml
NLO0003 YVersar 1.031 @7 32 7.6
LPROO2S Versar 1.007 i6 a0 16
PVIWO0241subl 131 Versar 1.061 139 L59 542
_BWERBOO10 5.0 Versar 10258 || 280 41 .8
MO 0010 6.5 Versar 1.031 8.7 GAI0) 1059

BST was used to identify the relative contribution of the various sources to the instream water

samples. The TMDL Report, Appendix C, is the Salisbury University, Department of Biological

Sciences and Environmental Health Services, BST report, ldentifying Sources of Fecal Pollution in

the Wicomico River Headwaters Watershed, Marviond  Enterococci isolates were obtained from
known sources, which incleded human, dog, horse, deer, raccoon, rabbit, fox, and goose. For
purposes of the TMDL, the sources were separated into domestic animals, human, livestock, and

wildlife. A fifth classification of “unknown" results from the analysis when the source could not be
identified. The source percentage for each sample is shown in TMDL Report, Appendix C, Table
C-8, Percentage of Sources per Station by Date, Tables 6 and 7, below, summarize this information

For the average annual period and for the seasonal period (May 1- September 30), respectively,




Table & - Distribution of Fecal Bacteria Souwrce Loads in the Wicomico River Headwaters
Basin for the Annual Condition (TMDL Report, Table 2.4.3)

Tributary Station D-Dl:l‘iti[‘ Hut:nml ]_h':';mrlc Wildlife Unknown| Tocal
; n b 0 b0 %o %0
Wicomico Fiver WIW0O216 | ZB.8% | 22.9% 4 4% 32.599% 11.2% | 1040%
Wicomiwwo River WIWO226 | 205% | 18.5% 16 3% 31 5% 13 4% [ 100%
Wiconueoa Raver WIWD231 | 22.1% | 259% 4.6% 25 9tg 17 T | 100%
Wicomco River WIIWG241 | 20.4% 13 3% 5. 1% 57 0% &, 3%a 100
Leonard Mill Pond | LPROOZO [ 17.9% | 14.5% 0, T 48 99 £9% | 100%
Leonard Pond Run | LPROO24 | 154% | 19.1% T.4% 4532% [ 13.0% | 100%
Leonard Pond Fun | LPROO23 | 21.1% B5% 3.5% 33.53% 13.4% | 100%
Morth Prong DL 003 15 1% 15.0% 5.6% 50.3% 13.1% | 100%
North Prong NLOGI0E Use same BST % as NLOOQO3
Brewington Branch | BWROO 1O Use same BST % as WIW0231
Middle Weck Branch | MNCO0003 | 304% | 21.6% i 0% 34.0% | 11.2% | 100%
Middle Neck Branch | MNC0010 Uise samie BST % as MNC0002
Table 7 - Distribution of Fecal Bacteria Source Loads in the Wicomico Basin
for the Seasonal Period May 1 - September 30 (TMIXL Report, Tahle 2.4.4)
Tributary Statio Dulzlfsrin Huﬂl:llﬂl‘l Lit't:mrk “‘ilﬂlil‘e [1II1-:.]1'.ID\'I-'II T:ml
o o ‘0 i o ‘o
Wicomico River | WIWO0216 | 27.1% | 24.1% 5.3% 39.0% 4.5% | 100%
Wiconuea Rover WIWO022a [ 19.1% | 21.6% 12 0% -1;1 Tos 2.6% 1d0%a
Wicomico River | WIWO0231 | 19.1% | 21.6% 12.0% | 44.4% 2.6% 100%
Wicomico Faver | WIWO0241 | 21.5% | 9.8% l.3% 64.7% 2. 7% | 100%
Leonard Mill Pond | LPROO2O | 182% | 11.6% 5 4% 57 5% 7.20 1040%,
Leonard Pond BEun | LPRERO24 | 13.5% 6. 3% 4. 1% 650_3% 158% [ 100%
Leonard Pond Run | LPROO2E | 182% | 16.8% 3. 5% 48 2% 3.4% 100%
Morth Prong NWLOOD03 | 17 4% | 20.7% 10, 3% 35 6% 3.1% 1000
Morth Prong NLOQOOS Use same BST % as NLOOOG2
Brawmgton Branch | BWBOOLO Tee same BST %0 as WIWDI51
Middle Neck Branch | MNCO003 | 38.9% | 28.2% 1.2% 31.8% 0.0% | 100%
Maddle Neck Braoch | MNCOO10 Use same BST % as MNC0003




The target reduction for each condition is the reduction necessary in the geometric mean from
Table 3 to meet the criterion. In determining the initial reduction scenario, two additional factors
were considered — risk and practicability.

Bacteria from human sources are presumed to present a larger risk to humans than bacteria
from other sources, and bacteria from wildlife presents the lowest risk to humans, TMDL Report,
Section 4.7, Practicable Reduction Targets, page 33, identified the assumed risk factors shown in
Table 8 below, Table %, Maximum Practical Reduction Targets, shown below, identifies the
practicable reductions and the rationale for selecting them.

Table 8 - Relative Risk Factors

Human | Domestic Animal Livestock Wildlife
Relative Risk to Humans 5 k 3 l

Table 9 - Maximum Practical Reduction Targets (TMDL Report, Table 4.7.2)

Viax Practicabla Hunan Dioanestic Livestock Wildlife
ot ikl Antmads
Reduction per ——
Sonrce CAla T5% 75% 0%
{13 Dhrece soawrce Tasget goal reflects  [Targer goal based on  [Ne programmatic
mpts LuzcermaInhy i seclunent redncrions  japproaches far
{2} Humng patlsegens [effectivencss of urban |Ffrom BMES" ad best rﬁldjir'f rechaction ro
mTe prevalent m BMPs and 16 alee  [professonal judgrment jmseet wates gualiny
bimmans fhem ammaks. [based on e sraapdards
(3] Enteric virnl profevazonal judpmsor
- ichaeanes spread from Waters contmmnared
Rationale Tuuman 1o s | I wald apnmal wastes
pretenis a pusblic
Healik nsk deat 15
arders of magnanide
Jeds Fimay thar
associated with buman
waste

. EPA. 1984 Health Effecrs Critenia for Fresh Recreational Waters. EPA-G00/1.84-003, U.5. Environmental
Proeciien Agency, Washmgron, DC

2 EPA 1999 Prebminary Dam Sumenary of Urban Storm Water Best Management Proctices, EPA-S2-B-
F-01r U% Envronmental Proecton Agency, Washingron, DO,

5 EPA. 2004 Agnculnural BMP Deseniptions ns Defined for The Clesapenks Bay Progran Watershed
Model Nutnent Subcomeines Agneubinral Numnent Reduction Workshop

+. Euvvircamental [ndicarors and Shellfish Safere. 1994, Edited by Cameron, B Mackeney and Merke D
Prersen, Chapman & Hall

The required reductions were determined by analyzing critical time periods individually for
each subwatershed, together with the results of the BST analvsis, to minimize the final risk, First.
the reductions were not allowed to exceed the practicable reductions in the above table. The water
guality enterion for £ coli could not be achieved.

-1d-



Table 10 - Practical Reductions Results (TMDL Report, Table 4.7.3)

Applied Reductions
Arh[e}-ﬂble Achievable
during Atk
Station  Domestic| Human | Livestock | Wildlife | Average Sﬂmuﬁl
% "o o o Annual |
Comdition T %
NLOK003 {.0%a 0.0% {.0%a Q0% Yes Yes
LEROOZE {.0% 0.0% .05 0.0% Eg e
WIW02dlsub| 7500 | 95.0% | 75.0% .07, Yeg o
BWBIO10 To.0% | 95.0%: | 75.0% 0% Mo o
ANC0O10 Tal% | 95086 | T5.0% i 0% o Mo

Mext, the analysis was performed allowing greater reductions for each fecal bacteria source
until the water quality criterion for £ coli was achieved,

Table 11 - Required Reductions to Achieve Water Quality Criterion
Up to 98% Reductions (TMDL Report, Table 4.7.4}

Cration  |Domerd: “[Human -.;J Liveseock % (Wildlifa % HEI:E;:-u .
MLOGGDS B0 0.0% 007 0.0% B |
LEROO2S oot | 0o 0.0% 0.0% 00% |

wrwodtmt | s | g | een | pew | omae |
EWBIGLO 914% | o 25,99 s | i |
MNCOOIE | ggge. | oomees | ey | eean | ssson

The TMDL load is then divided into WLA, WLA-MS54 and LA portions. MDE developed
allocation rules summarized in Table 12 below. The “unknown” BST source category is deleted
and the other categones increased.

Table 12 - Source Contributions for TMDL Allecations (TMDL Report, Table 4.8.1)

Allocated Category | Human | Domestic Animals | Live Stock | Wildlife
Municipal WWTP hY

Industrial WWTP X X'

LA X X X X

|. Special condition for industrial wastewater treatment plant (WWTF).

Wicomico County is not covered by an M54 permit; therefore, the total domestic pet load 1s
assigned to the LA, For the same reason, wildlife is also assigned to the LA, M54 permits do not
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cover livestock, so it will also be part of the LA when it is not designated as a concentrated animal
feeding operation. Under special permit conditions, 8 WWTP may receive livestock sewage. The
industrial discharge bacteria loading from chicken hatchery waste will be assigned in the WLA as
livestock, while the domestic discharge will be assigned as human. A percentage of the total effluent
from the Perdue plants is irngated to a nearby agricultural field. As a conservative assumption, the
flow from the plants is discharged to the surface waters vear round,

Subwatersheds NLOOOO3 and WI'W02415ub are located in the State of Delaware. For this
reason, the LA in thoss subwatersheds is distributed between the State of Marvland and the State of
Drelaware based on the percentage of the total area that each state occupies in each subwatershed
{i.e., NLODDO3 is 90% Marvland and 10% Delaware; WIW024sub is 91.1% Maryland and 8.9%
Delaware).

V. Discussion of Regulatory Conditions

EPA finds that Maryland has provided sufficient information to meet all of the seven basic
requirements for establishing bacteria TMDLs for Wicomice River Headwaters. Therefore. EFA
approves the TMDLs for the Wicomico River Headwaters Watershed. EPA’s approval is outlined
according (o the regulatory requirements listed below,

I The TMDIL: ave de'xj'gne*ﬂ’ i r'HF_lf.l'!-E'.I:I‘ZEITf rhe appfft‘ﬂhfe wierter giluﬂ'h'fy standards,

The Maryland water quality standards Surface Water Lise Designation for this watershed
meludes Use | - Water Contact Recreation and Protection of Non-Tidal Warm Water Aquatic Life
(COMAR 26.08.02.08D).

The standards for bacteria used for Use | water — Water Contact Recreation and Protection of
Non-Tidal Warm Water Aquatic Life — are contained in COMAR 26.08.02.03-3. For waters not
designated natural bathing areas, the applicable ¢riteria from Table 1, COMAR 26.08.02.03-
FI.A(1Ha) are as follows:

Table 13 - Water Quality Criteria

Indicator Steady State Geometric
NMean Indicator Density

Freshwater

E cali 126 MPN'/100m

Enterococel 33 MPNTOOm

Marine Water

Enterococei | 35 MPN/10OmI

MPM - Most Probable Number

The standards do not specify either a minimum number of samples required for the geometric
mean or timeframe such as the commonly used 30-day penod. However, the 2006 List of Impairved
Surface Waters [303¢d) List] and Inregrated Assessment of Water Quality In Maryland, dated April
2006, Section B.3.2.1.3.1, Recreational Waters, contains MDE’s interpretation of how bacteria data
will be used for assessing waters for general recreational use. A steady state geometric mean will be
calculated with available data where there are at least five representative sampling events. The data
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shall be from samples collected during steady state conditions and during the beach season
{Memorial Day through Labor Day) to be representative of the critical condition. Furthermore,
according to Section B.3.2.1.3.2, Beaches, “(1)he single sample maximum critenia applies only to
beaches and is to be used for closure decisions based on short-term exceedances of the geometric
mean portion of the standard.” Since warm temperatures can occur early in May and last until the
end of September or early October, a longer seasonal period than the official beach season
{Memorial Day through Labor Day) was used for the water quality assessment, as a conservative
assumption in the analysis.

In 1986, EPA published “Ambient Water Quality Criteria for Bacteria™ whereby three indicator
organisms, fecal coliform, £ coli and Enterocecci, were assessed to determine their correlation with
swimming-associated illnesses. Fecal coliform are a subgroup of total coliform bactena and E coli
are a subgroup of fecal coliform. Enterococci are a subgroup of bacteria in the fecal streptococcus
group. Fecal coliform, E. coli and Enteracocei can all be classified as fecal bacteria. The statistical
analysis found that the highest correlation to gastrointestinal illness was linked to elevated levels of
E. colt and Erterococed in fresh water ( Enterococei in salt water), leading EPA to propose that States
use £ coli or Enterococci as pathogen indicators. Maryland has adopted the EPA recommended
bacterial indicators, £ coli and Enterococcus. Although the criteria numbers are different, the risk
to the recreational bathers at the critena levels are the same.

Estimation of annual and seasonal conditions loads in the Wicomico River Headwaters TMDL
was determined by assessing monitoring data for all stations located in the Wicomico River
Headwaters Watershed over a sufficient temporal span {at least one year).

EPA finds that the TMDLs for bacteria will ensure that the designated use and water quality
criteria for Wicomico River Headwaters are met and maintained.

2 The TMDIs include a wotal allowable foad ax well as individua! wasteload allocations and load
alfocations.

The TMDL is expressed as MPN per day and is based on meeting the instream long-term
geometric mean of E. coli bacteria. EPA's regulations at 40 CFR §130.2(1), also define “total
maximum daily load (TMDL)” as the “sum of individual wasteload allocations for point sources and
load allocations for nonpoint sources and natural background.” As the total loads provided by
Marvland equal the sum of the individual WLAs for point sources and the land-based LAs for
nonpoint sources set forth below, the TMDL s for fecal bactenia for Wicomico River Headwaters are
consistent with §130.2{i). Pursuant to 40 CFR §130.6 and §130.7{d)(2), these TMDLs and
supporting documentation, should be incorporated into Maryland’s current water quality
management plan,

The WLAs are assigned to permitted point sources. Wicomico County is not covered by an
MS4 permil; therefore, the total domestic pet load is assigned to the LA, For the same reason,
wildlife is also assigned to the LA. M54 permits do not cover livestock and it will also be part of the
LA when it is not designated as a CAFO.



Table 14 {also Table 1) - Wicomico River Headwaters Bacteria Non-Tidal TMDL Summary

Subwatershed Baseline | TMDL | WLA- | WLA-MS4 LA
Ps

Billions MPN/day E. coli

Marvland | Delaware
NLOGDO3 7.6 29.9 0.0 0.0 26.9 3.0
LPRO023 2.6 11.0 0.0 0.0 11.0 0.0
WIW0Z415ub 54.2 43.0 3.1 0.0 31.2 3.0
BWBOO10 41.8 18.8 0.0 0.0 8.7 0.0
MMNCOO10 105.9 20.6 0.8 0.0 13.5 0.0
TOTAL 212.1 123.3 3.9 0.0 91.3 6.0

Table 15 - NFDES Permitted Facility WLAs

Permittee/ Permit Location WLA-PS
Allocation Number Billion MPN /Day
Delmar WWTP MDOD20532 Wicomico 4.3

Perdue Farms MO0 Wicomico 12.8

EFPA realizes that the bacteria allocations shown in Table 14 is one allocation scenario
designed 1o meet instream water quality standards. As implementation of the established TMDLs
proceed or more detailed information becomes available, Maryland may find other combinations of
dividing the TMDL loads between WLA-PS and LA allocations are feasible and/or cost effective.
Any subsequent changes, however, must ensure that the insiream water quality standards are met,

Based on the forepoing, EPA has determined that the Wicomico TMDLs for fecal bacteria are
consistent with the regulations and requirements of 40 CFR. Section 130,

i The TMDLs consider the impacts of background pollutant confributions

Maryland's Wicomico Watershed is comprised of five distinct subwatersheds. While the
momtoring data used in developing the TMDL 15 from instream sampling which integrates the
eftects of all loads, the effects of the upstream subwatersheds are considered on the downstream
subwatersheds., A decay factor and estimated time of travel was used to estimate the effect of the
upstream subwatersheds on the downstream subwatersheds.

4. The TMIDM & consider critical envirenmental conditions,

EPA regulations at 40 CFE §130.7(c) 1) require TMDL= to take inte accoun! critical
conditions for stream flow, loading, and water quality parameters. The intent of this requirement is
to ensure that Wicomico River Headwaters™ water quality 15 protected at all times.

MDE’s water quality standards do not specify a time period for which the geometric mean is
calculated. For the designated recreational use, the cntical period for exposure 15 the summer
months during the swimming season. To identify critical periods resulting from flow and rainfall
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conditions, MDE developed a procedure to examine the 15-year flow record for critical high and
low-flow periods of one vear and [or seasonal (May 1 10 September 30) conditions, MDE'"s 2006
Section 303(d) listing methodology identifies the swimming period as Memorial Day to Labor Day,
however, MDE used May through September because May and September may be warm and
SWIMmIng may occur,

3. The TMDLs consider seasonal environmenial variagiions,

Seasonal variations invelve changes in stream flow as a result of hydrologic and climatological
patterns. In the continental United States, seasonally high-flow normally occurs during the colder
period of winter and in early spring from snow melt and spring rain, while low-flow typically occurs
during warmer summer and early fall drought periods’. MDE's statistical method analyzed flows in
Wicomico River Headwaters by dividing them into high and low-flow regimes and calculated
peometric mean bacteria concentrations for each regime in order to evaluate seasonal differences.

4 The TMDLs include a margin of safety,

A MOS is required as part of a TMDL in recognition of many uncertainties in the
understanding and simulation of water quality in natural systems. For example, knowledge is
incomplete regarding the exact nature and magnitude of pollutant loads from various sources and the
specilic impacts of those pollutants on the chemical and biological quality of complex, natural water
bodies. The MOS is intended to account for such uncertainties in a manner that is conservative from
the standpoint of environmental protection.

Based on EPA guidance, the MOS can be achieved through two approaches.’ One approach is
o reserve a portion of the loading capacity as a separate term in the TMDL, The second approach is
to incorporate the MOS as conservative assumptions used in the TMDL analysis.

MDE chose an implicit MOS (1.e., the known low bias of the back transformed concentrations
will provide an environmentally conservative estimate of the load required to attain water quality

standards)

The TMDLs have been subject fo public participation

MDE conducted two public reviews of the Wicomico River Headwaters TMDLs. The first
public comment peried was August 12, 2005 1o September 12, 2005, and the second November 23,
2005 to December 22, 2005, The second public comment period was held because of several
comments received by MDE during the first comment period, specifically with respect to critical
conditions, Two sets of written comments were received from the first comment peried, including
EPA’s, and five sets from the second public comment period. EPA received MDE’s responses on
February 3, 2006, with the final submittal,

Hechnical Ciuidance Manuwal for Developing Total Maximum Daily Loads, Book 2, Pant 1, Section 2.33, (EPA
B23-B-497-002, 19497)

Y Guidance Jor Water Cualine-based Decisions: The TMDL Pracess, (EPA 440/3-91-001, Apnil 1991)
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V1. Discussion of Reasonahle Assurance

In addition to the seven outlined elements above, there is a reasonable assurance that the
TMDLs can be met. According to 40 CFR §122.44(d)( 1)(vii)}(B), the effluent limitations for an
MNPDES permit must be consistent with the assumptions and requirements of any available WLA for
the discharge which is prepared by the state and approved by EPA. Therefore, any WLAs will be
implemented through the NPDES permit process. Based on the point source permitting information,
there are two NPDES point source facilities with permits regulating the discharge of fecal bacteria
directly into the Wicomico River Headwaters Watershed — Delmar Municipal WWTP and Perdue
Farms Industrial WWTP,

In Wicomico Headwaters Watershed, MDE’s analysis indicates that required reductions to
meet the water quality criteria are extremely large and are not feasible by implementing cost-
effective and reasonable best management practices (BMP) to nonpoint sources. Therefore, MDE
intends to implement an iterative approach that addresses those sources with the largest impact on
water quality and human health risk, with consideration given to ease of implementation and cost.

Maryland has several well established programs that will be drawn upon such as the NPDES
permil limats that will be based on the TMDL loadings, MDE's Managing for Results work plan, and
MDE procedures adopted to assure that future evaluations are conducted for all established TMDLs,

MDE's implementation plan is not only based on reductions to total fecal bacteria, it 15 based
on reductions by sources of bacteria. MDE used the results of its BST monitoring from October
2002 through October 2002 1o estimate the required reduction in sources of bacteria. MDE does not
consider it practical to require wildlife source reductions. MDE identifies the maximum practicable
reduction (MPR) per source as:

« Human - 93 percent

o [Domestic Animal - 75 percent
* Livestock - 75 percent

o Wildlife - 0 percent
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Table 16 (also Table 7) — Distribution of Fecal Bacteria Source Loads in the Wicomico River
Headwaters Basin for the Annual Condition
(TMDL Report, Table 2.4.3)

Tribatsis Station Domestic HlllFH‘lll Live s}mrk ‘E‘Ir'ilt.llife ['nl.'.l?mru Tatal
: Y %% %o %o %o %y
Wicomico Faver | WIW02] JB 8% | 22.9% 4.4% 329% | 11.2% | 100%
Wicomico River | WIWO0226 | 20.5% | 18.5% 16.3% | 315% | 134% | 100%
Wicomico Raver | WIW0231 | 221% | 259% 4.6% 209% | 17.7% | 100%
Wicomico River | WIWD0241 | 204% | 13.3% 5. 1% 57.0% 4.3% | 100%
Leonard Mill Pond | LPROO20 | 179% | 14.5% 9.7% 48 9% 8.9% | 100%
Leonard Pond Run | LPROO24 | 154% | 19.1% T4% 452% | 13.0% | 100%
Leonard Pond Run | LPROD2ZE | 21.1% 8.8% 3.5% 53.5% 134% | 100%
Morth Prong NLOQOO3 | 15.1% | 15.0% 6.6% 50.3% | 13.1% | 100%
North Prong INLOM08 Use same BST % as NLOO033
Brewmgton Branch | BWBOO10 Use sanmye BST % as WIW0231
Middle Neck Branch | MNCO003 | 304% | 21.6% 30% 340% [ 11.2% | 100%
Middle Neck Branch | MNC0010 Use same BST % as MNC0003
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Table 17 (also Table 8) - Distribution of Fecal Bacteria Source Loads in the Wicomico River
for the Seasonal Period May 1 - September 30 (TMDL Report, Table 2.4.4)

Domestic) Human Livestock| Wildlife |[Unknown| Total
0 By 0 Lo B By

Wicomueo River WIWGo216 | 27.1% | 24.1% 5.3% 39 0% 4.5% 100%

Tributary Station

Wicomico Rwver | WIW0226 | 19.1%% | 21.6% 1200 | 44.7% 26% | 100%

Wicomco River WIWO231 | 19.1% | 21.6% 12 0% 44 405 2% 100%%

Wicomco River WIW0241 | 21.5% 0 8% 1.3% 64.7% 2.7% | 100%
Leonard Mill Pond | LPROO2D | 182% | 11.6% 0 b 57.5% 7.29% 100%,
Leonard Pond BEun | LPROOXY 13.5% G 3% 4. 1% & 3% 15 8% | 100%

i..'l

Leonard Pond Bun | LPROO2E 1829 | 6.8%; 3.5% 48 .79 3.4%; 104004

North Prong INLOG003 | 17.4% | 20.7% 10 3% 18 6% 3 1% 100%%
MNorth Prong NLO03 Use same BST % as NLOOOO3
Brewimgton Branch | BWB0O10 Use same BST %5 as WIW0231

Middle Neck Branch | MNCO003 | 3890% | 28 2% 1.2% 31.8% 0 0 100%

Middle Neck Branch | MNC0010 [Tze same BST %4 as MMNCOO03

The following reductions (Table 18) are necessary to achieve water quality standards.

Table 18 (also Table 11) = TMDL Reduction Results: Optimization Model up to 98% (TMDL

Report, Table 4.7.4)
Statlon Doinestic e Human %4 Livestock % [Wildlife @ Tmﬁt
Reduction
NLOD003 0.0% 0.0% 0.0% 0.0 0.0%
LPROO2S 0.0% 0.0% 0.0% 0.0%% 0.0%
UL
WIWG24lsub | e 1o, 47.3% 69 5% 1.0% 31.11%
BWEBO010 974% | 97.7% 95.5% 477% | 79.15%
MNCOOIO | gage, | 080% | 707 69.5% | 86.50%

The TMDLs must specify LAs that will meet the water quality standards. In the practicable
reduction targets scenarios, two subwatersheds (NLOD003 and LPROOZE) met water quality
standards. Subwatershed WIW0241sub met water quality standards based on MPRs during the
annual condition but did not meet water quality standards during the seasonal condition.
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Subwatersheds BWBOOT0 and MNCO010 did not meet water quality standards based on MPRs
during hoth annual and seasonal conditions.

To further develop the TMDLs, in those subwatersheds not meeting criteria, the constraints on
MPRs were relaxed in those two subwatersheds where the water quality attainment was not
achievable with the MPRs. In three subwatersheds, the maximum allowable reduction was increased
to 98% for all sources, including wildlife.

MDE intends for the required reductions to be implemented in an iterative process that first
addresses those sources with the largest impact on water quality, with consideration given to ease of
implementation and cost. The iterative implementation of BMPs in the watershed has several
benefits: tracking of water gquality improvements following BMP implementation through follow-up
stream monitoring; providing a mechanism for developing public support through periodic updates
on BMP implementation; and helping to ensure that the most cost-effective practices are
implemented first.

Finally, Maryland has recently adopted a five-year watershed cycling strategy to manage its
waters. Pursuant to this strategy, the State is divided into five regions and management activities
will cycle through those regions over a five-vear period. The cycle begins with intensive
monitoring, followed by computer modeling, TMDL development, implementation activities, and
follow-up evaluation. This follow-up monitoring will allow Maryland to determine whether the
second stage TMDL implementation can be implemented successfully or whether an alternate action
should be pursued.
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