Baltimore County WRE Technical Memo - A
Existing Water Quality Conditions

This technical memo is the first of three technical memos created to address the
stormwater requirements of the Water Resources Element as detailed in HB 1141.The
technical memos include:

e  Technical Memo A — Existing Water Quality Conditions: a summary of
existing water quality data, use designations, high quality waters (Tier I1)
and trout analysis, impairment listings, and Total Maximum Daily Load
(TMDL) development status.

e  Technical Memo B - Pollutant Loading Analysis: an analysis of current and
projected future phosphorus and nitrogen pollutant loads based on project
population increases in 25 Water Quality Planning Areas (WQPAS). Three
scenarios were analyzed for effect on future pollutant loadings, Scenario 1 —
Development As Is, Scenario 2 - All Development within the Urban-Rural
Demarcation Line, and Scenario 3 — All Redevelopment. In addition, cost of
meeting nutrient TMDLs is addressed.

e  Technical Memo C — Impervious Cover Analysis: an analysis of the changes
in impervious cover as a result of future population growth.

This technical memo is divided into four sections. Section A.1 will be a short section on
Use Class designations and their relation to water quality standards. Section A.2 will
focus the Tier Il (high quality waters) and trout resources, as indicators of better than
average waters in need of extra protection to maintain their status. Section A.3 will
discuss the opposite end of the spectrum with a discussion of impaired water listings and
the status of the development of Total Maximum Daily Loads to address the water quality
impairments. Section A.4 will summarize various data available on chemical and
biological parameters.

A.1 Use Designations and Water Quality Standards

Designated uses define an intended human and aquatic life goal for a water body. It takes
into account what is considered the attainable use for the water body, for protection of
aquatic communities and wildlife, use as a public water supply, and human uses, such as,
recreation, agriculture, industry, and navigation. Water quality standards have been
developed to protect the Use class designations.

A.1.1 Use Class Designations

Every stream, lake, reservoir, and tidal water body in Maryland has been assigned a Use
designation. The Use designation is linked to specific water quality standards that will
enable the Use of the water body to be met. A listing of the Use designations follows:

e Usel: Water contact recreation, and protection of nontidal warmwater
aquatic life.
e Usell: Support of estuarine and marine aquatic life and shell fish

harvesting (not all subcategories apply to each tidal water segment)
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° Use III:

= Shellfish harvesting subcategory
= Seasonal migratory fish spawning and nursery subcategory

(Chesapeake Bay only)

= Seasonal shallow-water submerged aquatic vegetation
subcategory (Chesapeake Bay only)
= Open-water fish and shellfish subcategory (Chesapeake Bay

only)

= Seasonal deep-water fish and shellfish subcategory

(Chesapeake Bay only)

= Seasonal deep-channel refuge use (Chesapeake Bay only)

Nontidal cold water — usually considered natural trout waters

° Use IV: Recreational trout waters — waters are stocked with trout

The letter “P” may follow any of the Use designations, if the surface waters are used for
public water supply. There may be a mix of Use classes within a single 8-digit
watershed, for example, Gwynns Falls has Use I, Use |11, and Use 1V designations
depending on the subwatershed.

The tidal water subcategories under the Use Il designation are relatively new, having
been included in the 2003 Maryland Triennial Review of Water Quality Standards. In the
same review, tidal water segments were created for the first time. For each tidal water
segment some or all of the subcategories apply, and each subcategory has specific criteria
and times of applicability. Table A-1 provides additional information on the tidal water

subcategories.

Table A-1: Use Il Subcategories*

Designated Use

What is Protected

Habitats and Locations

1. Migratory Fish
Spawning and
Nursery

Migratory fish including striped bass,
perch, shad, herring and sturgeon
during the late winter/spring spawning
and nursery season.

In tidal freshwater to low-salinity
habitats. This habitat zone is primarily
found in the upper reaches of many Bay
tidal rivers and creeks and the upper
mainstem Chesapeake Bay.

2. Shallow Water —

Underwater bay grasses and the many

Shallow waters with grass beds near the

Submerged Aquatic | fish and crab species that depend on shoreline.

Vegetation this shallow-water habitat.

3. Open-Water Fish | Water quality in the surface water Species within tidal creeks, rivers,
and Shellfish habitats to protect diverse populations | embayments and the mainstem

of sportfish, including striped bass,
bluefish, mackerel and seatrout, bait
fish such as menhaden and silversides,
as well as the shortnose sturgeon, and
endangered species.

Chesapeake Bay year-round.
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4. Deep-Water Fish | The many bottom-feeding fish, crabs Living resources inhabiting the deeper
and Shellfish and oysters, and other important transitional water column and bottom
species such as the bay anchovy. habitats between the well-mixed surface
waters and the very deep channels during
the summer months. The deep-water
designated use recognizes that low
dissolved oxygen conditions prevail
during the summer due to a water density
gradient (pycnocline) formed by
temperature and salinity that reduces re-
oxygenation of waters below the upper
portion of the gradient.

5. Deep-Channel Bottom sediment-dwelling worms and | Deep-channel designated use recognizes

Seasonal Refuge small clams which provide food for that low dissolved oxygen conditions
bottom-feeding fish and crabs in the prevail in the deepest portions of this
very deep channel in summer. habitat zone and will naturally have very

low to no oxygen during the summer.

*Source - http://www.mde.state.md.us/Programs/WaterPrograms/TMDL/wgstandards/fags.asp

In addition to the Use Il subcategories that apply to tidal waters, the salinity range
exhibited by a tidal water segment influences the water quality standards that apply.
There are four tidal salinity designations. The designations are as follows:

e  Tidal Fresh - salinity range 0 — 0.5 parts per thousand (ppt). These areas are
at the extreme reach of tidal influence. They are typically not designated as
a tidal segment.

e  Oligohaline (OH) — salinity range 0.5 — 5 ppt. These areas are typically in
the upper portion of an estuary. The designation for a tidal segment will
have an OH as part of the designation. Five of the seven tidal segments
adjacent to Baltimore County are oligohaline.

e  Mesohaline (MH) — salinity range 5 — 18 ppt. These areas are typically in
the middle portion of an estuary. The designation for the tidal segment will
have an MH as part of the designation. Two of the seven tidal segments
adjacent to Baltimore County are mesohaline.

e  Polyhaline — salinity 18 — 30 ppt. These areas are typically in the lower
portion of an estuary, where the ocean and estuary meet. There are no
polyhaline segments adjacent to Baltimore County.

Table A-2 presents the Use Class Designations for Baltimore County streams and tidal
water segments. When there is more than one designation in a watershed, the specific
subwatersheds are listed. The 2009 Triennial Review of Water Quality proposed some
Use class changes. Both the current Use class and the proposed Use Class are listed. For
the tidal water segments the Use 1l subcategory is listed by number. The numbers
correspond to the subcategory number in Table A-1. The stream Use classes are
displayed in Figure A-1, while the tidal water Use classes are displayed in Figure A-2.
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Table A-2: Use Class Designations

Watershed/Tidal Water Segment

Use Designation

Deer Creek Use Il - P
Prettyboy Reservoir Use Il - P
Loch Raven Reservoir
- above the reservoir Use lI1 -P
- the reservoir itself Usel-P Proposed in 2009 Triennial Review
Lower Gunpowder Falls
- Long Green Run and all tributaries Use I11
- Sweathouse Branch and all tributaries Use I11

- Lower Gunpowder Falls and remaining tribs

Use |l  Mainstem proposed Use IV in Triennial Review

Little Gunpowder Falls

Use 11

Bird River

- Whitemarsh Run and all tributaries Use IV
Middle River Use |
Gunpowder River Use |
Liberty Reservoir

- Norris Run and all tributaries Use lll -P

- Cooks Branch and all tributaries Use lll -P

- Keyers Run and all tributaries Use lll - P

- Locust Run and all tributaries Use lll -P

- Glen Falls Run and all tributaries Use lll - P
Patapsco River

- Brice Run and tributaries Use I

- Rest of Baltimore County Patapsco River Use |
Gwynns Falls

- Red Run and all tributaries Use II

- Gwynns Falls above Reisterstown Road Use I11

- Dead Run and all tributaries Use IV

- Rest of Gwynns Falls

Use | Mainstem proposed Use IV in Triennial Review

Jones Falls

- Jones Falls and all tributaries above Lake Use IlI
Roland Use IV
- Rest of Baltimore County Jones Falls
Back River
- Herring Run and all tributaries Use IV
- Stemmers Run and all tributaries Use IV
- Remaining tributaries Use |
Baltimore Harbor Use |

Tidal Water Segments

GUNOH2 Usell-1,2,3
GUNOH1 Usell-1,2,3
MIDOH Usell-1,2,3
CB20OH Usell-1,2,3
BACOH Usell-1,2,3
PATMH Usell-1,2,3,4,5
CB3MH Usell-1,2,3,4,5
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Baltimore County Streams
Use Class Designations

Figure A-1: Baltimore County Stream Use Class Designations
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Tidal Water Segments
Subcategory Use Class Designations

Tidal Segments
Use Class 1l

I:l Subcategories: 1, 2, 3 I T . . I T T T |
[ | subcategories: 1,2,3, 4,5 0 15000 30.000 B0.000 Feet

Figure A-2: Baltimore County Tidal Water Segment Use Class Designations
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A.1.2 Water Quality Standards

Water quality standards are expressed through numeric criteria that set the minimum
water quality needed to meet the designated use. Where specific numeric criteria are not
available, then narrative criteria apply. Numeric criteria have been developed for
numerous substances to protect both aquatic life and human health. These criteria
typically apply to all use designations. The specific chemical water quality criteria will
not be presented here, but can be found at:
http://www.dsd.state.md.us/comar/subtitle_chapters/26_Chapters.aspx

There are two note worthy areas where more stringent standards are applied to the
temperature and dissolved oxygen criteria. Use Il — nontidal coldwater streams set a
maximum temperature of 68'F (20 C) and the dissolved oxygen must have a daily
average of not less than 6 mg/I. Use IV — recreation trout streams may not exceed 75F
(23.9C).

The WRE is expressly concerned with nutrient pollution. At this time, there are no
standards for nitrogen or phosphorus concentrations in streams, reservoirs, or tidal
waters. Instead, the excess level of nitrogen and phosphorus are inferred through effects
on the chlorophyll a, dissolved oxygen, and water clarity. Dissolved oxygen standards
for stream use classes were described above. The tidal waters Use Il subcategories have
somewhat more complicated dissolved oxygen standards based on instantaneous
measures, 7-day means, and 30-day means, that vary by subcategory and applicable time
periods. Table A-3 summarizes the tidal water dissolved oxygen criteria for each
subcategory.

Table A-3: Tidal Water Dissolved Oxygen Criteria

- —— Applicable
Use Il Subcategory Dissolved Oxygen Criteria Time Period
Mlgratpry Fish 7 day mean >= 6 mg liter-1 (1) February 1 -
Spawning and - _ .
Instantaneous minimum >=5 mg liter-! May 31
Nursery
Shallow Water — 30 day mean of >=5.5 mg/l in low salinity; 5 mg/l in high salinity
Submerged Aquatic | 7 day mean of >= 4 mg/I Year-round
Vegetation Instantaneous minimum of >= 3.2 mg/I
i . 30 day mean of >=5.5 mg/l in low salinity; 5 mg/l in high salinity
Open Wat_er Fish 7 day mean of >=4 mg/l Year-round
and Shellfish .. _
Instantaneous minimum of >= 3.2 mg/I
Deep-Water 30 day mean of >= 3 mg/I June 1 -
Seasonal Fish and 1 day mean of >= 2.3 mg/I September 30
Shellfish Instantaneous minimum of >= 1.7 mg/I P
Deep-Channel Instantaneous minimum of >= 1 mg/I June 1 -
Seasonal Refuge September 30

The water clarity criteria relate to the Use Il subcategory Shallow Water — Submerged
Aquatic Vegetation (SAV) and are based on the percentage of light that passes through
water. These criteria vary based on the salinity regime of the tidal water body and depth
criteria established for each tidal segment. These criteria are only applicable during the
SAV growing season April 1 through October 1. Table A-4 presents the criteria related
to water clarity.



http://www.dsd.state.md.us/comar/subtitle_chapters/26_Chapters.aspx

Table A-4: Water Clarity Criteria as Secchi Depth

Water Clarity Water Clarity Criteria Application
Salinit Criteria Depths (meters) Seasonal
= im)e/ as Percent 05 | 1.0 | 15 | 2.0 oy
s Light Secchi Depth Equivalents for Criteria Application PP
through Water Depth
Tidal Fresh 13% 0.4 0.7 11 14 April 110
October 1
; ; April 1to
0,
Oligohaline 13% 0.4 0.7 11 1.4 October 1
Mesohaline 22% 05 1.0 14 19 April 1o
October 1

Based on application of the formula PLW = 100exp(-K4Z), the appropriate PLW criterion value and the
selected application depth (Z) are inserted and the equation is solved for Ky. The generated Kq value is then
converted to Secchi depth (in meters) using the conversion factor Ky = 1.45/Secchi depth.

The Maryland Department of the Environment has developed target SAV acreage goals
as criteria based on the analysis of the Chesapeake Bay Program of historic SAV
distribution. These target SAV acreages are now criteria, where acreages below the
target result in the tidal water segment being considered impaired. Table A-5 presents
the acreage of SAV required for each tidal water segment and the application depth for

water clarity.

Table A-5: Tidal Segment SAV Acreage Requirements and Application Secchi Depth

Tidal Segment Designation SAV Acres Secchi Application Depth (meters)
GUNOH2 572 2.0
GUNOH1 1,860 05
MIDOH 879 2.0
CB20H 705 05
BACOH - Proposed in 2009 Triennial Review 340 0.5
PATMH 389 1.0
CB3MH 1,370 05

A.2 High Quality Waters — Tier |11 Waters and Trout Resources

Typically, high quality waters and trout resources co-occur, but not invariably so. In
some cases, due to the Tier Il listing criteria, and the distribution of the monitoring
points, sites with trout are not listed as Tier Il. Some of these sites may be listed in future
years as the monitoring distribution expands. Baltimore County believes that both Tier Il

waters and trout resources should be afforded the same degree of protection.

A.2.1 Tier Il Waters
The waters of the state of Maryland are divided into three tiers, as follows:

e  Tier | — These waters must meet the minimum water quality standards,
support balanced aquatic communities, and support contact recreation. This
often referred to as “fishable — swimmable”.

e  Tier Il — These waters are better than the minimum specified for the
designated use. These waters may be designated based on any water quality
standard, but in current practice, they are designated based on benthic
macroinvertebrate and fish community sampling conducted by the Maryland
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(MBSS) program. Tier Il waters meet the anti-degradation requirements of
the federal Clean Water Act.

e  Tier lll —these waters are called an Outstanding National Resource Water
(ONRW). These waters would require even greater degrees of protection.

Currently, Maryland has no designated Tier 111 waters.

In practice, any water not designated as Tier Il is assumed to be Tier | waters. As part of
the Maryland Triennial Review of Water Quality Standards, Tier Il waters are listed. To
date, Baltimore County has 20 stream segments that are listed as Tier Il waters. The
segments occur in six of the fourteen 8-digit watersheds that are present in whole or in
part in Baltimore County. Table A-6 displays the Tier Il water designations, the
watershed and subwatershed in which each segment occurs, the length of stream
designated as Tier Il in feet and miles, and the drainage area above the designated
segment along with the total drainage area of Tier Il segments in the watershed. Also
displayed is the percentage of the watershed drainage area that flows to Tier Il waters.
Figure A-2 displays the Tier 11 segments and the drainage areas throughout the county.

Table A-6: Tier Il Waters — Stream Length and Drainage Areas

Watershed Subwatershed Stream Stream Segment | Watershed %
Length Length DA Tier 11 DA | Watershed
(ft) (mi.) (acres) (acres) —Tier 11
Deer Creek Deer Creek 11,240 2.13 2,671 2,671 100%*
Gunpowder Falls 3,463 0.66 2,148
Prettyboy : !
Reservoir Peggys Run | 3,505 0.66 1,631 3,779 14.6%
Peggys Run 1l 13,438 2.55 752
Beetree Run 9,015 1.71 5,151
Little Falls 5,489 2.04 26,669
Blackrock Run 8,417 1.59 7,117
Loch Ra_ven D_elawa_re Run 4,409 0.84 7,568 62,328 44.7%
Reservoir First Mine
15,500 2.94 2,115
Branch
Indian Run 4,784 0.91 2,454
Western Run 9,658 1.83 26,430
Little Mainstem | 8,310 1.57 8,069
H 0,
Gunpowder Falls Ma!nstem I 10,604 2.01 13,457 13,457 78.1%
Mainstem 111 10,336 1.96 11,764
Timber Run 10,947 2.07 608
Liberty Cooks Branch | 10,741 2.03 786
0,
Reservoir Cooks Branch |1 1,323 .25 1,718 4,150 23.6%
Keyser Run 15,652 2.95 1,006
Glen Falls Run 8,926 1.69 1,426
Gwynns Falls Red Run 9,228 1.75 3,631 3,631 12.7%
Totals | 174,885 33.12 90,016 23.1%

* Tier 1l stream segments in Harford County encompass all of the Deer Creek drainage area in Baltimore

County

Overall, 23% of Baltimore County drains to Tier Il waters. The watershed percentages
range from 100% of Deer Creek (due to Tier Il waters designation down stream in
Harford County) to 0% in the Bird River, Gunpowder River, Middle River, Patapsco
River, Back River, and Baltimore Harbor watersheds.
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Baltimore County
Tier IT Waters
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Figure A-2: Baltimore County Tier Il Segments and Their Associated Drainage Areas

The specific regulations related to Tier Il waters are extracted from COMAR 26.08.02.04
and are presented below:

26.08.02.04 — 1(B)
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“General: An applicant for proposed amendments to county plans or discharge permits
for discharge to Tier Il waters that will result in a new, or an increased, permitted annual
discharge of pollutants and a potential impact to water quality, shall evaluate alternatives
or eliminate or reduce discharges or impacts. If impacts are unavoidable, an applicant
shall prepare and document a social and economic justification. The Department shall
determine, through a public process, whether these discharges can be justified.”

26.08.02.04 — 1(F)(1) - (3)

“(1) Permits. Before submitting an application for a new discharge permit or major
modification of an existing discharge permit (for example, expansion), the discharger or
applicant shall determine whether the receiving body is Tier Il or, a Tier Il determination
is pending, by consulting the list of Tier Il waters.”

(2) Water and Sewer Plans (County Plans). As part of its continuing planning process,
the Department shall review proposed amendments to county plans for any new or major
modifications to discharges to Tier Il bodies of water. If a proposed amendment to a
County Plan results in a new discharge or a major modification of an existing discharge
to a Tier 11 water body, the applicant shall perform a Tier Il antidegradation review.

(3) Exemptions. The requirements to perform a Tier 1l antidegradation review does not
apply to individual discharges of treated sanitary wastewater of less than 5,000 gallons
per day, if all of the existing and current uses continue to be met.”

26.08.02.04 - 1(G)

“(2) If a Tier 1l antidegradation review is required, the applicant shall provide an analysis
of reasonable alternatives that do not require direct discharge to a Tier Il water body (no-
discharge alternative). The analysis shall include cost data and estimates to determine the
cost effectiveness of the alternatives.

(2) If a cost effective alternative to direct discharge is reasonable, the alternative is
required as a condition of the discharge permit or amendment to the county plan.

(3) If the Department determines that the alternatives that do not require direct discharge
to a Tier Il water body are not cost effective, the applicant shall:

(a) Provide the Department with plans to configure or structure the discharge to
minimize the use of the assimilative capacity of the water body, which is the
difference between the water quality at the time the water body was designated as
Tier 11 (baseline) and the water quality criterion, and

(b) If an impact cannot be avoided, or no assimilative capacity remains as
described in G(3)(a) of this regulation, provide the Department with a social and
economic justification for permitting limited degradation of the water quality.

(4) An applicant shall update an antidegradation review when applying for a new permit
or major modification to an existing permit.”

26.08.02.04-1-L

(1) Components of the social and economic justification (SEJ) may vary depending on
factors including, but not limited to, the extent and duration of the impact from the
proposed discharge and the existing uses of the water body.
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(2) The economic analyses shall include impacts that result from treatment beyond the
costs to meet technology-based or water quality-based requirements.

(3) The economic analysis shall address the cost of maintaining high water quality in Tier
Il waters and the economic benefit of maintaining Tier Il waters.

(4) The economic analysis shall determine whether the costs of the pollution controls
needed to maintain the Tier Il water would limit growth or development in the watershed
including the Tier Il waters.”

A.2.2 Trout Resources

Trout resources include the native brook trout (Salvelinus fontinalis), rainbow trout
(Oncorhynchus mykiss) and the introduced brown trout (Salmo trutta). Brown trout is
generally more aggressive and, when present, often drive brook trout to headwater areas
where the habitat is suboptimal for brown trout. Brook trout are also more sensitive to
changes in impervious cover in a drainage area due the effects of impervious cover on
temperature, stream flows with habitat alterations, changes in stream chemistry. Brook
trout are typically not found in streams that have drainage areas with impervious cover
greater than 3%. Brown trout are a little more tolerant and may be found in drainage
areas with impervious cover up to 10%.

Maryland Department of Natural Resources conducts game fish assessments throughout
the state of Maryland. The results of these assessments for brook and brown trout are
tabulated in Table A-7 and displayed in Figure A-3.

Table A-7: Number of Sites with Trout by Watershed

Watershed Brook Trout Brown Trout Brook and Total Sites by
Only Only Brown Trout Watershed
Deer Creek 1 1
Prettyboy Reservoir 10 1 11
Loch Raven Reservoir 10 15 14 39
Lower Gunpowder Falls 1 1
Little Gunpowder Falls 1 1
Liberty Reservoir 1 1 2
Gwynns Falls 1 1 2
Jones Falls 3 1 4
Total Sites 22 23 16 61

There are a total of 61 sites with trout present throughout Baltimore County. The
majority of the sites (64%) are in the Loch Raven Reservoir watershed. The Prettyboy
Reservoir watershed has the second most sites (18%), but has 45% of the sites with brook
trout only.

Only eight of the fourteen 8-digit watersheds have trout present, with the highly urban
and coastal plain watersheds (Back River, Patapsco River, Baltimore Harbor, Middle
River, Gunpowder River, and Bird River) lacking trout. Gwynns Falls, a highly urban
watershed, does have trout present in the upper portion of the watershed. This is also the
only urban watershed that has Tier 1l waters.

Trout may have a wider distribution than indicated by this data. Many streams have not
been assessed for the presence of trout.
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Figure A-3: The Location of Trout Resources in Relation to Tier Il Segments and Their Drainage Areas
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A.3 Water Impairments and Total Maximum Daily Loads (TMDLS)

The state of Maryland produces a biennial Integrated Report of Surface Water Quality.
The integrated report replaces the previously separate reports prepared for Sections
303(d), 305(b), and 314 of the Clean Water Act. The latest report was prepared in 2008.
This report assesses water quality of surface waters in Maryland and places them in one
of five categories:

e  Category 1: water bodies that meet all water quality standards and no
used is threatened.

e  Category 2: water bodies meeting some water quality standards but with
insufficient data and information to determine if other
water quality standards are being met.

e  Category 3: insufficient data and information available to determine if
any water quality standard is being attained.

e  Category 4: one or more water quality standards are impaired or
threatened, but a TMDL is not required or has already been
established.

e  Category 5: water body is impaired, does not attain the water quality

standard, and a TMDL or other acceptable pollutant
abatement initiative is required. This is the part of the list
historically known as the 303(d) list.

The category 5 listing requires that action be taken to address the listing. Action may
take two forms: submittal of a Total Maximum Daily Load (TMDL) or submittal of a
Water Quality Analysis (WQA). TMDLs are developed when a given substance or
stressor is exceeding water quality standards. WQAs are developed when supplemental
data indicate the water body is meeting water quality standards for that substance. The
impairment listing and TMDL status are shown in Table A-8 and Figure A-4.

Nutrient impairments are currently undergoing a revision. In most cases, the streams
within a watershed are not impaired by nutrients, but the receiving waters (reservoirs and
tidal water segments) are the impaired water bodies. TMDLSs for nutrients require
reductions within the watershed in order to meet water quality standards in the receiving
water body. Thus, the three drinking water reservoirs and the tidal water segments are all
impaired by nutrients. In the case of the reservoirs, only phosphorus is the impairing
substance. Changes in nitrogen have minimal effect on the water quality standards within
the reservoirs.

Two 8-digit watersheds in Baltimore County, Deer Creek and Little Gunpowder Falls, are
not impaired by any substance. Three 8-digit watersheds, Bird River, Gunpowder River,
and Middle River, are not impaired by nutrients, bacteria, sediment, or toxics, but there is
insufficient information to determine if the biological community in the streams is
impaired. The balance of the watersheds, and all of the tidal water segments, are
impaired by at least one substance and usually more.

A-14



Table A-8: Watershed and Tidal Segment Impairment Listings and TMDLs Completed

Watershed / Nutrients Bacteria Sediment Biological

Toxics

Tidal Segment Communit

Deer Creek

Prettyboy
Reservoir

Loch Raven
Reservoir

Lower
Gunpowder Falls

Little Gunpowder |
Falls

Bird River Insufflcu_ent ‘
Information

Gunpowder River Insufficient |
Information

_ ) Insufficient
Middle River |

Liberty Reservoir

Patapsco River

Gwynns Falls

Jones Falls

Back River

Baltimore Harbor

GUNOH2

GUNOH1

MIDOH

CB20H

Insufficient

BACOH ;
Information

PATMH

CB3MH

* A Water Quality Analysis for nutrients in Little Gunpowder Falls was submitted to EPA in January 2009,
acceptance pending.

# The TMDL for nutrients is based on the receiving tidal water body. WQAs have been submitted for
nutrients for Patapsco River, Gwynns Falls, and Jones Falls.
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Figure A-5: Watershed and Tidal Segment Impairment Status for Nutrients, Sediment, Bacteria, and Biological
Community

A.4  Existing Water Quality Data Analysis

This section provides a brief presentation on existing water quality. The information on
the Baltimore County monitoring programs (Section A.4.1) is derived from the Baltimore
County 2009 NPDES Annual Report.

A-16



A.4.1 Baltimore County Monitoring Programs

Baltimore County has developed an integrated monitoring program to meet regulatory
and non-regulatory program requirements, support watershed planning efforts, and to
assess the effectiveness of restoration. Chemical, physical and biological components of
stream systems are monitored. These components are monitored for regulatory programs
that include: the National Pollutant Discharge Elimination System (NPDES) — Municipal
Stormwater Discharge Permit Program, the Total Maximum Daily Load (TMDL)
Program, and stream restoration permit requirements. The non-regulatory programs
include the Chesapeake Bay Tributary Strategy Program, Coastal Zone Management, and
the Reservoir Management Program.

The nontidal monitoring programs provide information on the existing condition of
stream water quality and channel stability, biological resources, and help determine
trends over time. A brief description of each monitoring program element is provided
below. The tidal monitoring programs provide information on water quality and
Submerged Aquatic Vegetation (SAV) distribution in select locations.

Summary information is presented on the Baltimore County Baseflow Monitoring
Program (A.4.1.1), the Recreational Waters Monitoring Program (A.4.1.2), Random
Point Monitoring Program (A.4.1.3), and Submerged Aquatic Vegetation Monitoring
(A.4.1.4)

A41.1 County Baseflow Monitoring Program

Building on prior baseflow monitoring efforts, the current Baseflow Monitoring Program
was initiated in 2003. Baseflows are monitored in the Patapsco/Back River Basin in odd-
numbered years, while the Gunpowder Basin/Deer Creek are monitored in the even-
numbered years. In 2007, because of staff time constraints, Tier 1 and Tier 2 sites were
created. The Tier 1 sites are regular sampling sites. Tier 2 are sites that were removed
from sampling, but will be picked back up if there is a Small Watershed Action Plan
(SWAP) or other project in that area. There are 31 Tier 1, and 9 Tier 2 sites in the
Patapsco Back River Basin. There are 53 Tier 1 and 22 Tier 2 sites in the Gunpowder
Basin/Deer Creek. The points were chosen to maximize the number of subwatersheds
monitored.

The target number of baseflow samples is eight samples per year at each site. The actual
number sampled will vary depending on weather conditions, staffing and other duties.
The standard set of monitored pollutants includes (TSS, TS, TKN, Nitrate/Nitrite, Total
Phosphorus, Ortho-phosphorus, Cadmium, Copper, Lead, Zinc, BOD, COD, Chlorides,
Sodium, Hardness, Magnesium and Calcium) as well as temperature and pH determined
in situ. Discharge measurements are taken during each sample collection. A minimum
of three days of dry weather is required prior to monitoring of baseflow.

The design will allow determination of ambient water quality for major portions of each
watershed. The two-year sampling cycle will allow an analysis of baseflow water quality
trends for the pollutant parameters analyzed.
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Two map displays showing the Total Nitrogen and Total Phosphorus mean
concentrations are shown in Figures A-6 and A-7 on the following two pages and in
Table A-9. The information is displayed based on the following rating system:

Condition Nitrogen Concentration Phosphorus Concentration

(mg/L) (mg/L)

Baseline <1.0 <0.010

Moderately Elevated 1.0-2.0 0.010 - 0.020

Elevated 20-3.0 0.020 - 0.030

High 3.0-4.0 0.030-0.040

Very High >4.0 >0.040

Table A-9: Mean Total Nitrogen and Total Phosphorus by Watershed
Watershed Total Nitrogen Total Nitrogen Total Total Phosphorus
(mg/L) Condition Phosphorus Condition
(mg/L)

Deer Creek 3.78 High 0.049 Very High

Prettyboy 3.49 High 0.020 Moderately Elevated

Loch Raven 2.49 Elevated 0.024 Elevated

Lower Gunpowder 2.40 Elevated 0.037 High

Little Gunpowder 2.72 Elevated 0.021 Moderately Elevated

Bird River 1.05 Moderately Elevated 0.033 High

Gunpowder River NA* NA*

Middle River NA* NA*

Liberty Reservoir 1.86 Moderately Elevated 0.066 Very High

Patapsco River 1.44 Moderately Elevated 0.037 High

Gwynns Falls 1.73 Moderat