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Municipal Separate Storm Sewer System
NPDES Permit No. DC 0000221
2007 Discharge Monitoring Report

I INTRODUCTION

The National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm
Sewer System (MS4) — Permit No. DC 0000221 (the Permit) requires monitoring of storm
event discharges to characterize the quality of storm water discharges, monitoring of dry
weather flows to detect illicit connections and improper discharges, and wet weather

screening to further investigate excessive levels of pollutants.

This report describes the monitoring sites, sample collection, record keeping, monitoring
results, and estimates of loadings from the 10 sites (six permitted and four non-permitted) in
the Rock Creek watershed that have occurred since December 2006.

The District’s current MS4 Permit was issued by U.S. Environmental Protection Agency
(EPA) on August 19, 2004. Section IV.A.1, states that the Rock Creek stations are to be
sampled within calendar year 2006 and reported in the Discharge Monitoring Report (DMR)
report the following year on the permit date (August 19). The field activities and analytical
results of samples collected at ten Rock Creek stations are the focus of this report. The
completion of this sampling effort for the six permitted sites and four non-permitted sites in
Rock Creek marks the end of the second cycle of sampling in this watershed (the first
rotation was completed in 2005), and calculated trends of selected water quality data from
2005 and 2007 are presented in Section 8.0.

II. MONITORING STATIONS

The permit specifies representative sampling locations for each of the three subwatersheds
designated within the MS4 area of the District: Anacostia River, Potomac River, and Rock
Creek. One subwatershed is monitored in each calendar year (cy) on a rotating basis (Section
IV.A.1) (Table 1).

Each of the watershed stations is to be monitored for at least three wet weather events per
year. At sites with dry weather flows, dry weather screening samples are collected two times
per year as part of the District’s dry weather screening program. Samples are collected, in
accordance with the Permit and monitoring requirements at 40 CFR 122.26 (d)(2)(ii1).
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TABLE 1. DISTRICT OF COLUMBIA’S MONITORING SCHEDULE
FOR SELECTED STATIONS IN THE MS4

Watershed Monitoring Years (cy) No. of Stations
Potomac River 2004 and 2007 7

Anacostia River 2005 and 2008 9

Rock Creek 2006 10 (6 permitted; 4 non-permitted)

Environmental Design and Construction and EA Engineering, Science, and Technology, Inc.
(EA) were contracted by the District Department of the Environment (DDOE) and the
District of Columbia Water and Sewer Authority (WASA) to conduct this work. The Rock
Creek sampling stations are described in the following paragraphs.

Six stations from the Rock Creek watershed are included in the Permit under Section IV.A.1.
Four additional sites were added by DDOE to better characterize discharges from MS4 to
Rock Creek. A listing of these ten sampling stations and their associated drainage area is
provided in Table 2. Rock Creek sampling stations and large-scale location maps of the ten
monitoring stations are provided in Figure 1 and Appendix A. The land use types associated
with each Rock Creek MS4 monitoring site are provided in Appendix B.
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TABLE 2. ROCK CREEK MONITORING STATIONS

. Estimated
Site . . .
Sampling Location Drainage
Number
Area (acres)

1 Walter Reed — Ft. Stevens Dr.” 25

2 Military Rd and Beach Dr." 37

3 Soapstone Creek — Connecticut Ave. and Ablemarle St. 330

4 Melvin Hazen Valley Branch — Klingle Rd. and Porter St. ° 88°

5 Klingle Valley Creek — Devonshire Place and 30™ St. 52

6 Normanstone Creek — Normanstone Dr. and Normanstone Pkwy. 10°

7 Portal and 16™ Streets ° 6

8 Broad Branch- Broad Branch and 30" St., NW near the Ivory Coast Embassy ¢ 540

9 Oregon and Pinehurst ¢ 84

10 Archbold Parkway — Intersection of New Mexico Ave. and Garfield St., NW ¢ 49

“ Station still located on Ft. Stevens Drive, but outfall moved ~500 feet “upstream” in the pipe for safety reasons. EPA approved moving this
station in Feb 2007.

® Station still located at Military and Beach intersection, but moved ~500 feet “upstream” in pipe from the outfall to a manhole due to
backwater flow conditions, which negatively affected flow sensors on automated sampler. EPA approved moving this station in Feb 2007.

¢ Station moved to the outfall located at Klingle Rd. and Porter Street for safety reasons. EPA approved moving this station in Feb 2007.
4Non-permitted sampling stations

°Drainage area was revised since the 2004 DMR report and is based on map and field surveys of the sewershed

N/A: No acreage of drainage area has been estimated because much of the drainage area is in MD.

---Unknown drainage area

Table 3 summarizes the sampling locations, number of samples collected, dates, and weather
types for both wet and dry weather monitoring activities in Rock Creek since 2006.

In late 2006 and the first half of 2007, three wet weather events were sampled from four
monitoring stations and two wet weather events were sampled from the remaining six
monitoring stations. This report includes a summary of the data collected since December
2006, and results from three stations (Military Rd., Soapstone, and Klingle Valley) are
reported in the DMR forms (Appendix D)'. Detailed results that include the raw data from all

ten stations are summarized in Appendix E.

" EPA NPDES Branch did not send the District DMR forms for three permitted stations (Ft. Stevens, Melvin
Hazen, and Normanstone). In a call to Nancy Ford, EPA Region III - Asst. PCS/ICIS Manager Office of
Standards, Assessment and Information Management in July 2007, she said the DMR forms for these three
stations are scheduled for printing in October of 2007 and the District could submit data for these stations by
January 2008.
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TABLE 3. SUMMARY OF WET AND DRY WEATHER SAMPLING
FOR TEN ROCK CREEK STATIONS

Site No. Location Wet Weather Dry Weather
3-15-07
1 Ft. Stevens Dr. 5-16-07 -
6-28-07
3-15-07
2 Military Rd. and Beach Dr. 5-16-07
6-28-07
3-15-07
3 Soapstone Creek 5-16-07 -
6-28-07
3-1-07
4 Melvin Hazen Valley Branch 5-16-07 -
6-28-07
. 3-15-07
5 Klingle Valley Creek 6-3-07 -
12-22-06 12-20-06

6 Normanstone Creek 4.27-07 4407
12-22-06 12-20-06

4-27-07 4-4-07
a 12-22-06 12-20-06

8 Broad Branch 427-07 4-4-07

9 Oregon and Pinehurst* ! 42__2272_ _0076 12:3?6(7)6

7 Portal and 16" Streets®

10 Archbold Parkway” 142__2272__0076 142;:421?(;(7)6

*Non-permitted sampling stations
---no sampling at this station
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III. WEATHER INFORMATION

Table 4 lists the actual and average precipitation for Washington, D.C. for the period of
December 2006 through June 2007. The weather gauge at Ronald Reagan National Airport

was used to represent rainfall at the Rock Creek stations.

TABLE 4. PRECIPITATION RECORD FOR WASHINGTON, DC

Precipitation®
No. Days in
Month Actual (in.) Month }v,vith Monthly Average

Storms >0.10 in. (in.)
2006
September 6.31 4 3.79
October 5.06 6 3.22
November 5.16 5 3.03
December 1.56° 3 3.05
2007
January 2.46° 3 321
February 222° 3 2.63
March 3.19° 3 3.92
April 4.17 4 2.77
May 1.75 3 3.82
June 1.38 2 3.13
July 2.40 3 3.66
August 3.44 (est) 1 3.44

# Precipitation data from Ronald Reagan National Airport; Source: NOAA National Data
Center (https://ols.nndc.noaa.gov)
b During months with rainfall and snowfall, a conversion factor (10 in. snow = 1 in. rain) was
used to calculate total precipitation amount.
“Note: only those days that did not conflict with the 72-hr requirement between events are

reported here.

Drought conditions persisted throughout the spring and summer months with May through
July rainfall being 5.08 inches below normal and consisting of only 9 eligible storm events
that were mostly unpredictable thunderstorms. This severely impaired efforts to complete

the monitoring of all 3 required wet weather prior to the 19 August 2007 submission

deadline.

A summary of the rain events and their narrative descriptions for all wet and dry weather

events sampled for the Rock Creek monitoring stations are provided below (Table 5).
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ITILA  Rock Creek Wet Weather Monitoring
December 22. 2006: Samples were collected at Site #6 (Normanstone), Site #7
(Portal Road), Site #8 (Broad Branch), Site #9 (Oregon), and Site #10 (Archbold)
during this storm event. Rain began to fall at about 3:00 PM on December 22 and

concluded around 5:30 PM, this rain event lasted approximately 1.5 hours. A total of
0.07 inches of rain fell during the sampling of this event. The last measurable (>0.10
inches) rainfall occurred approximately eight days prior to this event.

March 1, 2007: A sample was collected at Site #4 (Melvin Hazen) during this storm
event. Rain began to fall at about 6:45 PM on March 1* and continued to about 1:40
AM on March 2", this rain event lasted approximately seven hours. A total of 0.19
inches of rain fell during this event. The last measurable rainfall occurred
approximately four days prior to this event.

March 15, 2007: Samples were collected at Site #1 (Ft. Stevens), Site #2 (Military
and Beach), Site #3 (Soapstone), and Site #5 (Klingle Valley) during this storm event.
Rain began to fall at about 3:30 PM on March 15 and continued to about 4:30 PM on
March 16, lasting approximately 23 hours. A total of 2.15 inches of rain fell during

this event. The last measurable rainfall occurred approximately seven days prior to
this event.

April 27, 2007: Samples were collected at Site #6 (Normanstone), Site #7 (Portal
Rd), Site #8 (Broad Branch), Site #9 (Oregon), and Site #10 (Archbold) during this
storm event. Rain began to fall at about 11:30 PM on April 26 and concluded around

8:00 AM on April 27, this rain event lasted approximately 8 hours. A total of 0.21
inches of rain fell during the sampling of this event. The last measurable rainfall
occurred approximately 12 days prior to this event.

May 16, 2007: Samples were collected at Site #1 (Ft. Stevens), Site #2 (Military and
Beach), Site #3 (Soapstone), and Site #4 (Melvin Hazen) during this storm event.
Rainfall began at 4:30 PM on May 16 and continued to about 9:00 PM on May 16,
this rain event lasted approximately 4.5 hours. A total of 0.48 inches of rain fell
during this event. The last measurable rainfall occurred approximately 4 days prior to
this event.

June 3, 2007: A sample was collected at Site #5 (Klingle Valley) during this storm
event. The area was impacted by light to moderate rainfall from the remnants of
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Hurricane Barry. Rain began at 9:30 AM on June 3 and continued to 9:00 AM June 4,
this rain event lasted approximately 23 hours. A total of 0.88 inches of rain fell during
this event. The last measurable rainfall occurred 28 May 2007, 5 days prior to this
event.

June 28, 2007: Samples were collected at Site #1 (Ft. Stevens), Site #2 (Military Rd),
Site #3 (Soapstone Valley) and Site #4 (Melvin Hazen) during this storm event.
Rainfall began at 7:06 PM on June 28 and continued to about 10:00 PM on June 28
this rain event lasted approximately 3 hours. A total of 0.10 inches of rain fell during
this event. The last measurable rainfall occurred 12 June 2007, 16 days prior to this
event.

TABLE 5. STORM SAMPLING CHARACTERISTICS FOR
ROCK CREEK WET WEATHER EVENTS

Date Precipitation Duration Time to Previous
(in.) (hr) (hr) Sites Sampled

12-22-06 0.07 1.5 192 6,7,8,9,10
3-1-07 0.19 7 96 4
3-16-07 0.36 23 168 1,2,3,5
4-27-07 0.21 8 282 6,7,8,9,10
5-16-07 0.48 4.5 96 1,2,3,4
6-3-07 0.88 23 120 5
6-28-07 0.10 3 384 1,2,3,4

III.LB Rock Creek Dry Weather Monitoring

As part of the dry weather program requirement, five Rock Creek stations were sampled
during the year. The first dry-weather monitoring event occurred on December 20, 2006 at
five stations and the second event occurred on April 4, 2007 at the same stations. A narrative
description for these sampling events is provided below:

December 20, 2006: Samples were collected at Site #6 (Normanstone), Site #7
(Portal), Site #8 (Broad Branch), Site #9 (Oregon), and Site #10 (Archbold). The last
measurable rainfall (>0.1 inches) occurred approximately seven days prior to this dry

weather monitoring event. Dry weather samples were collected beginning at 12:00
PM and concluded around 4:00 PM.
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April 4, 2007: Samples were collected at Site #6 (Normanstone), Site #7 (Portal),
Site #8 (Broad Branch), Site #9 (Oregon), and Site #10 (Archbold). The last
measurable rainfall occurred approximately 3.5 days prior to this dry weather

monitoring event. Dry weather samples were collected beginning at 10:00 AM and
concluded around 12:30 PM.

IV.  SAMPLE COLLECTION

The list of sampled parameters, the detection limits, and Environmental Protection Agency

(EPA)-approved methods utilized for monitoring activities are included in Table 6. A Quality

Assurance Project Plan (QAPP) for the wet and dry weather monitoring is provided in

Appendix C.
TABLE 6. SAMPLE ANALYSIS REQUIREMENTS
FOR WET AND DRY WEATHER SAMPLING

Bottle Type Sample Type Parameter Method Units | MDL

1-L Plastic Composite Biochemical Oxygen Demand (5d) SM5210B mg/L <5.0

Unpreserved Total Dissolved Solids SM2540C mg/L <1.0
Total Suspended Solids SM2540D mg/L <1.0

500 mL Plastic Composite Ammonia Nitrogen SM4500-NH3-E mg/L <1.0

H,SO, Phosphorus, Total EPA 365.3 mg/L <0.05
Nitrite + Nitrate EPA 353.2 mg/L <0.05
Chemical Oxygen Demand EPA 410.4 mg/L <10.0
Total Kjeldahl Nitrogen EPA 351.3 mg/L <0.5

250 mL Plastic, Composite Phosphorus, Dissolved EPA 365.3 mg/L <0.5

Filtered, H,SO,

1000 mL Plastic Composite Hardness, Total EPA 130.2 mg/L

HNO; Antimony, Total EPA 200.8 ng/L 0.21
Arsenic, Total EPA 200.8 ug/L 0.25
Beryllium, Total EPA 200.8 pg/L 0.22
Cadmium, Total EPA 200.8 ng/L 0.22
Chromium, Total EPA 200.8 ng/L 0.18
Copper, Total EPA 200.8 ug/L 1.52
Lead, Total EPA 200.8 L 0.23
Mercury, Total (by cold vapor) EPA 245.1 HE L 0.20
Nickel, Total EPA 200.8 He y 0.46
Selenium, Total EPA 200.8 well g3
Silver, Total EPA 200.8 nell |35
Thallium, Total EPA 200.8 ng’l 1 021
Zinc, Total EPA 200.8 ng/L 1.52

(2) 1-L Glass Grab Dioxin (2,3,7,8) TCDD EPA 1613 pg/L 44

Amber

1000 mL Plastic, Grab Fecal Coliform SM9221E MPN

Sterile Fecal Streptococcus SM9230B MPN

250 mL Plastic, Grab Cyanide, Total EPA 335.2 mg/L <0.01

NaOH

(2) 1-L Glass Composite BNA Compounds EPA 625 ug/L | Various

Amber

Unpreserved
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Bottle Type Sample Type Parameter Method Units | MDL
(2) 40 mL Glass Grab Volatile Organic Compound EPA 624 ug/L 0.5
Vials Teflon Lids
1-L Glass Amber | Grab Phenols, Total EPA 420.2 mg/L 1.9
H,SO, Teflon
Lids
1-L Glass Amber | Composite PCBs / Pesticides EPA 608 peg/L | 0.01-1.7
H,SO, Teflon
Lids
1-L Glass Amber | Composite PCBs EPA 8082 ng/L | 0.25-5.0
Teflon Lids modified
1-L Glass Amber | Grab Fats (oil and grease) EPA 1664 mg/L 1.6
1:1 HCI1
100 mL Plastic Composite Chlorophyll-a SM 10020H2 mg/m3 2
500 mL Plastic Composite Total Ammonia + Organic Nitrogen EPA 351.3 mg/L 0.2
H,SO, (TKN)

Field Test Dissolved Oxygen EPA 360.1 mg/L N/A
500 mL Plastic Composite Organic Nitrogen TKN — NH3 mg/L N/A
H,SO,
500 mL Plastic Composite Total Nitrogen NO2 +NO3 + mg/L N/A
H,SO, TKN

V. RECORDKEEPING

DDOE maintains the records of monitoring information including:

e  Description of Sampling

@)

@)
O
o

Location/Collection Time
Sampling Collection

Field Tests

Environmental Design and Construction and EA personnel who collected samples

. Storm Event Data

(0]

o O

(@)

e  Sampling Field Notes

Date and duration of the storm events samples

Rainfall measurements
Duration between storm event sampled and the end of the previous
measurable storm event
Estimate of the flow for the total volume of the discharge sampled

e QA/QC Review and Clarification

o Field Test Results
o Laboratory Results Tables
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VI.  MONITORING RESULTS

Monitoring results for the wet weather sampling events at three Rock Creek stations are
reported on DMR forms. Copies of the completed DMR forms for the monitoring results are
provided in Appendix D. Ambient water quality data collected during the wet and dry

weather sampling events are summarized in Table 7.

TABLE 7. AMBIENT WATER QUALITY DATA FOR ROCK CREEK STATIONS
DURING WET AND DRY WEATHER EVENTS

Station Date pH (s.u.) Temp (°F) TRC (mg/L) DO (mg/L)
WERET
3-15-07 7.80 54.7 0.00 8.29
Ft. Stevens 5-16-07 7.28 72.6 0.00 7.94
6-28-07 7.50 84.0 0.05 6.96
3-15-07 6.20 50.1 0.00 -0
Military and Beach 5-16-07 7.58 65.3 0.03 8.59
6-28-07 7.50 84.2 0.10 5.10
3-15-07 7.60 54.1 0.02 9.41
Soapstone 5-16-07 6.95 78.1 0.00 8.50
6-28-07 7.18 80.6 0.03 7.60
) 3-1-07 7.90 50.5 0.00 9.93
Melvin Hazen 5-16-07 6.83 74.1 0.21 7.30
6-28-07 7.50 80.2 0.00 7.64
Klingle Valley 3-15-07 7.20 52.5 0.00 11.2
6-3-07 7.50 70.9 0.00 7.01
Normanstone 12-22-06 7.80 54.0
4-27-07 7.72 55.7 - —
Portal and 16 12-22-06 7.62 53.6
4-27-07 8.27 56.0 - —
Broad Branch® 12-22-06 7.28 51.9
4-27-07 7.96 56.0 - —
Oregon and Pinehurst 12-22-06 7.26 49.8 === il
4-27-07 7.45 53.8 - —
Archbold Pky.* 12-22-06 7.80 56.7 -— -—-
4-27-07 7.38 57.1 - —
DRY
Normanstone 12-20-06 7.49 50.6
4-4-07 7.90 60.5 - —
Portal and 16™2 12-20-06 7.70 56.0 — -
4-4-07 7.68 56.4 - —
Broad Branch® 12-20-06 7.74 52.5
4-4-07 7.40 54.5 - —
Oregon & Pinehurst * 12-20-06 71.42 51.6 === il
4-4-07 7.07 52.5 - —
Archbold Pky.* 12-20-06 7.80 52.6 -— -—-
4-4-07 7.81 54.6 - -—

*non-permitted sampling stations

°DO meter would not calibrate correctly — no data collected for this site
TRC: Total Residual Chlorine

---No data collected.
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VII. ESTIMATES OF CUMULATIVE LOADINGS

The annual pollutant loads for each sewershed sampled for wet and dry weather events were
calculated by the Simple Method (EPA 1992) utilizing the event mean concentrations from
the sample analysis results and the total area and land use distribution within each sewershed.

The Simple Method can estimate pollutant loads without extensive rainfall-runoff volume
data using the sample analysis results available. Generally, the Simple Method is expected to
overestimate pollutant loads as compared to more dynamic models that incorporate pollutant
concentration and runoff coefficients as functions of initial conditions and rainfall intensity
and duration in estimating total pollutant loads.

The Simple Method is given by the following equation:

No. of

L= landhifmes (% XCF xRv,xCx 4, x UC) (Equation 1)
where
L = pollutant loading (Ib/year for chemical constituents, MPN/yr for bacteria)
P = average annual rainfall (inches)
CF = Correction factor (0.9) to adjust for storms where no runoff occurs (dimensionless)
(EPA 1992)
Rv; = runoff coefficient for the land use type (dimensionless)
C = average event mean concentration (EMC) (mg/L for chemical constituents)
Aj = land use area (acres)
UC  =unit conversion factor: 2.72 for chemical constituents in concentration units of

mg/L; 12,334,885 for bacteria in units of #/100 mL.

The average EMC (C) for each monitoring station was calculated as the geomean of the
measured EMCs in accordance with EPA’s Urban Stormwater BMP Performance
Monitoring: Guidance Manual (ASCE/EPA, 2002).
1
C = Geomean of EMCs = {H EMCJ}
J=
where:

EMC,; = Event Mean Concentration of storm j
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m = Number of storms at monitoring location

Annual precipitation within the District of Columbia for the September 2006 through August
2007 monitoring period 39.10 inches as reported by the National Weather Service (NWS)
weather station at Ronald Reagan Washington National Airport (COOP ID: 448906) (Table
3-1). The sewershed area was obtained from the sewershed coverage provided by DC
WASA. A key parameter in Equation 1 is the runoff coefficient (Rvi), which is directly
related to imperviousness and land use. Land use categories, impervious surfaces, and runoff
coefficients were based on zoning information for each sewershed, and are presented in
Appendix F.

For EMCs calculated in this report, the geometric mean of each parameter was calculated as
an estimate of the average EMC for each station. These data are presented in the following
paragraphs for Rock Creek.

Wet Weather

Rock Creek stations 1 through 10 were sampled during wet weather flows from December
2006 to July 2007. EMCs for stations 6-10 were based on a single grab sample, whereas
flow-weighted composite samples were used to calculate EMCs for Stations 1-5. The
geometric mean of the wet weather analysis for each station is presented in Table 8. The
highest mean concentration of TSS was reported at Oregon and Pinehurst (90.2 mg/L) and
the lowest was reported at Archbold (9.9 mg/L). All other stations had TSS concentrations
that ranged from 10.3 to 63.5 mg/L. Soapstone had the highest biochemical oxygen demand
(BOD) concentrations among all stations (22.5 mg/L), while all other stations ranged from
3.3 (Archbold) to 10.7 mg/L (Ft. Stevens). Total nitrogen (TN) concentrations from Rock
Creek stations ranged from 1.14 mg/L (Klingle Valley) to 5.89 mg/L (Melvin Hazen) and
total phosphorus (TP) concentrations ranged from 0.17 mg/L (Military) to 0.48 mg/L (Melvin
Hazen). Five Rock Creek stations had relatively high fecal coliform concentrations including
Ft. Stevens (24,000 CFU/100 mls), Melvin Hazen (16,900 CFU/100 mls), Soapstone (9,860
CFU/100 mls), Broad Branch (9,000 CFU/100 mls), and Klingle Valley (8,000 CFU/100
mls). The five remaining Rock Creek stations were much lower, with concentrations ranging
from 492 to 4,650 CFU/100 mls. Oil and grease concentrations ranged from 3.2 (Soapstone)
to 6.2 mg/L (Ft. Stevens) at six of the monitoring stations. All other stations (Normanstone,
Broad Branch, Oregon and Pinehurst, and Archbold) had non-detectable concentrations of oil
and grease. Relatively low concentrations of arsenic (ND to 2.41 ug/L) were measured from
all Rock Creek stations, while higher concentrations of copper (10.1 to 83.9 ug/L), lead (3.9
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to 208 ug/L), and zinc (23.2 to 142 ug/L) were measured from these same stations. None of
the stations had detectable concentrations for PAHs, chlordane, heptachlor, dieldrin, DDT,
DDE, DDD, or PCBs. Complete analytical results are included in Appendix E.

Dry Weather

Rock Creek stations 6 through 10 were sampled for dry weather flows in December 2006 and
again in April 2007. Grab samples were used to calculate the concentrations of 20 pollutants
for these five stations, and the geometric mean of the dry weather analysis for each station is
presented in Table 9. TSS concentrations ranged from 3.3 mg/L (Broad Branch) to 18 mg/L
(Archbold). Portal had the highest BOD concentration (5.5 mg/L) measured during dry
weather, and Normanstone and Broad Branch had the lowest concentrations (2.3 and 2.4
mg/L, respectively). These BOD concentrations measured during dry weather were
comparable to concentrations measured during wet weather events (Table 8) at five stations
(Normanstone, Portal, Broad Branch, Oregon and Pinehurst, and Archbold), which ranged
from 3.3 to 6.0 mg/L. Total nitrogen concentrations ranged from 2.1 (Broad Branch) to 5.6
mg/L (Portal), and total phosphorus concentrations ranged from 0.08 (Oregon and Pinehurst)
to 0.27 mg/L (Archbold). Neither total nitrogen nor total phosphorus was noticeably different
between wet and dry weather events for these stations. Fecal coliform bacteria concentrations
were highest at Normanstone and Portal (693 and 492 CFU/100 mls, respectively) and lowest
at Archbold (42 CFU/100 mls). Fecal coliform concentrations were similar for Portal station
during both wet (492 CFU/100 ml) and dry monitoring events, while all other stations were
noticeably higher during wet weather events. Portal was the only station that had detectable
concentrations of oil and grease during the two sample collections. The concentration of zinc
was highest at Portal (90.1 ug/L), while all other stations had zinc concentrations below 24.7
ug/L. Lead concentrations ranged from 2.3 (Oregon and Pinehurst) to 3.9 ug/L (Portal)
during dry weather events. These concentrations ranged from 27 to 58 percent lower than
those measured from the same monitoring stations during wet weather. Other metal
concentrations ranged from 6.4 to 23.9 ug/L for copper and from 1.6 to 2.5 ug/L for arsenic.
None of the stations had detectable concentrations for PAHs, chlordane, heptachlor, dieldrin,
DDT, DDE, DDD, or PCBs. Complete analytical results for dry weather data are included in
Appendix E.
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TABLE 8. SUMMARY DATA OF WET WEATHER EVENTS (2006-2007) FROM TEN ROCK CREEK MONITORING STATIONS.
VALUES REPRESENT GEOMETRIC MEAN FOR EACH STATION.

Parameters (mg/L, unless otherwise noted)

Station TSS | BOD | TN TP FC* | 0&G | Zn"™ Pb*’ Cu” As | PAH1° | PAH2' | PAH 3" | Chlordane’ | Heptachlor’ | Dieldrin’ [ DDT® | DDE' | DDD® | PCBs®
Walter Reed 21.1 10.7 2.24 | 0.253 | 24,000 6.21 52.3 9.40 12.9 1.56 ND ND ND ND ND ND ND ND ND ND
(Ft. Stevens) m=3) | =3) | 0=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=2) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)
Military Rd 63.5 10.6 1.06 | 0.174 2,000 5.43 37.1 5.75 31.5 1.75 ND ND ND ND ND ND ND ND ND ND

| (@=3) | (=3) | (0=3) | =3) | 0=3) | (n=3) | (n=3) m=3) | @=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) 0=3) | =3) | =3) | (n=3)

S ¢ 34 22.5 296 | 0.279 9,860 3.15 62.7 7.66 24.7 1.69 ND ND ND ND ND ND ND ND ND ND
ST 0= | 0= [ 0= | 023) [ @) | =) | 0=3) | =3 | @=3) | =) | (=) | (n=3) (n=3) (n=3) @=3) | 0=3) | =) | 1=3) | (n=d)
Melvin 60.8 9.62 5.89 | 0476 | 16,900 3.52 142 27.3 80.4 1.69 ND ND ND ND ND ND ND ND ND ND
Hazen 0=3) | 0=3) | 0=3) | (n=3) | (n=3) (n=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)
Klingle 36.1 16 1.14 | 0.315 8,000 4.74 53.3 208 83.9 1.73 ND ND ND ND ND ND ND ND ND ND
Valley 0=2) | (0=2) | (0=2) | (n=2) | (n=2) (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Normanstone 10.3 6 492 | 0.215 2,900 ND 44.7 7.07 11.4 2.41 ND ND ND ND ND ND ND ND ND ND
0=2) | (0=2) | 0=2) | n=2) | (0=2) | (n=2) | (n=2) m=2) | @=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) 0=2) | 0=2) | =2) | (n=2)

Portal and 10.5 548 | 5.61 | 0.224 492 447 90.1 3.87 239 1.58 ND ND ND ND ND ND ND ND ND ND
16"¢ =) | =22 | =) | @=22) | @=2) | @=2) | @=2) | (©=2) | @=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) 0=2) | @=2) | 0=2) | (=2)
Broad 26.7 4.58 3 0.251 9,000 ND 30.2 4.12 10.1 1.67 ND ND ND ND ND ND ND ND ND ND
Branch® n=2) | (@=2) | 0=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Oregon and 90.2 5.39 3.17 0.18 4,650 ND 23.2 543 15.7 ND ND ND ND ND ND ND ND ND ND ND
Pinehurst® n=2) | (@=2) | 0=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Archbold® 9.9 332 | 294 | 0335 | 2,120 | ND 33.5 6.00 23.7 1.45 ND ND ND ND ND ND ND ND ND ND
rehbo (n=2) n=2) | n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)

TSS: total suspended solids; BOD: biological oxygen demand; TN: total nitrogen; TP: total phosphorus; FC: fecal coliform bacteria; O&G: oil and grease; PCB: total PCBs
ND: non-detect

"Units are in CFU/ 100 mls

“Total recoverable metals

4Units are in ug/L

Units are in ng/L

*Non-permitted monitoring stations
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TABLE 9. SUMMARY DATA OF ALL DRY WEATHER EVENTS (2006-2007) FROM TEN ROCK CREEK MONITORING STATIONS.
VALUES REPRESENT GEOMETRIC MEAN FOR EACH STATION.

Parameters (mg/L, unless otherwise noted)

Station TSS | BOD | TN TP FC* | 0&G | Zn"™ Pb™ Cu™ As® | PAHI1° | PAH2° | PAH3® | Chlordane® | Heptachlor® | Dieldrin° | DDT° | DDE¢ | DDD° | PCBs '
Walter Reed . . . . . . . . . . . . . . . . . . . .
(Ft. Stevens)

Military Rd. --- -—- -—- --- - - -—- --- -—- --- --- --- -—- -—- - -—- -—-
Soapstone -—- --- --- --- --- --- -—- --- --- --- -—- -- --- --- --- --- --- --- ---
Melvin . . . . . . . . . . . . . . . . . . . .
Hazen
Klingle
Valley T o o o o o T T o o T T B o o o o o o
Normanstone 3.46 2.28 4.7 0.199 693 ND 22.4 3.02 13.64 2.1 ND ND ND ND ND ND ND ND ND ND
(0=2) | 0=2) | 0=2) | (n=2) | (n=2) | (n=2) | (n=2) (m=2) | 0=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (=2) | 0=2) | (0=2) | (n=2)
Portal and 10.5 5.48 5.61 | 0.224 492 4.47 90.1 3.87 23.9 1.58 ND ND ND ND ND ND ND ND ND ND
16™¢ 0=2) | =2) | n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Broad 3.32 2.37 2.1 ] 0.0927 56.6 ND 24.7 2.98 6.4 1.9 ND ND ND ND ND ND ND ND ND ND
Branch® 0m=2) | =2) | r=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Oregon and 4.62 3.32 2.8 | 0.0881 56.6 ND 18.2 2.26 6.48 2.1 ND ND ND ND ND ND ND ND ND ND
Pinehurst® n=2) | n=2) | (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)
Archbold® 18 442 | 269 | 0273 42.4 ND 17.6 3.08 19.8 2.5 ND ND ND ND ND ND ND ND ND ND
n=2) | (n=2) | (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2)

TSS: total suspended solids; BOD: biological oxygen demand; TN: total nitrogen; TP: total phosphorus; FC: fecal coliform bacteria; O&G: oil and grease; PCB: total PCBs
ND: non-detect

#Units are in CFU/ 100 mls

*Total recoverable metals

‘Units are in ug/L

4Units are in ng/L

“Non-permitted monitoring stations

--- No data available due to no dry weather flow
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VIIL.A Pollutant Loads

Calculated loads for 20 pollutants at ten Rock Creek monitoring stations during wet weather
events are presented in Table 10. Broad Branch and Soapstone had the highest overall loads
for the 20 selected parameters, and Portal had the lowest overall loads among the ten
monitoring stations. Total suspended solids were contributed in low to moderate amounts
(225 to 8,670 Ibs/yr) from six stations, and in relatively higher amounts (23,700 to 57,800
Ibs/yr) from four stations that included Soapstone, Melvin Hazen, Broad Branch, and
Oregon. Portal and Normanstone stations had the lowest calculated BOD loadings (117 and
236 lbs/yr, respectively), while all other stations ranged from 808 (Archbold) to 31,800 lbs/yr
(Soapstone). Half of the Rock Creek stations had moderate to high loads (716 to 6,490 lbs/yr)
of total nitrogen, while all other stations (Ft. Stevens, Military, Klingle Valley, Normanstone,
and Portal) were noticeably lower and ranged from 91 to 274 lbs/yr. Three stations had
comparably higher loads of TP than all other stations and included Melvin Hazen (185
Ibs/yr), Soapstone (393 lbs/yr), and Broad Branch (543 Ibs/yr). All other stations had TP
loads below 82 1bs/yr. Fecal coliform loads were contributed in high amounts for all ten
stations, which ranged from 4.8e+10 (Portal) to 8.8e+13 lbs/yr (Broad Branch). Sources of
this pollutant are currently unknown, but could include a combination of domestic animals,
wildlife, birds, and humans. Calculated loadings for oil and grease was highest at Soapstone,
which contributed 4,440 1bs/yr. Normanstone had the lowest detectable concentration of oil
and grease (96 Ibs/yr), while four stations (Klingle Valley, Broad Branch, Oregon, and
Archbold) had no detectable loads contributing to the Rock Creek watershed. Relatively low
concentrations (ND to 3.62 1bs/yr) of arsenic were contributed from all Rock Creek stations,
while higher loads of copper (0.45 to 35 Ibs/yr), lead (0.08 to 50.1 1bs/yr), and zinc (1.76 to
88.5 lbs/yr) were contributed from these same stations. None of the stations had detectable
loads for PAHs, chlordane, heptachlor, dieldrin, DDT, DDE, DDD, or PCBs.
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TABLE 10. CALCULATED LOADINGS OF 20 POLLUTANTS FROM WET WEATHER EVENTS (2006-2007) FROM TEN ROCK CREEK MONITORING STATIONS.

POLLUTANTS (Ibs/year, unless otherwise noted)

Station TSS BOD TN TP FC® 0&G | 7n° Pb° Cu’ As’ | PAH1 | PAH2 | PAH3 | Chlordane | Heptachlor | Dieldrin | DDT | DDE | DDD | PCBs

Walter Reed (Ft. | 1,990 1,010 211 23.8 1.02E+13 585 4.92 0.89 1.22 0.15 ND ND ND ND ND ND ND ND ND ND
Stevens) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) n=3) | @=2) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) m=3) | =3) | 0=3) | (n=3)

Military Rd 5,430 907 91 14.9 7.76E+11 465 3.18 0.49 2.70 0.15 ND ND ND ND ND ND ND ND ND ND
' (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) m=3) | m=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) 0m=3) | n=3) | (n=3) | (n=3)

Soapstone 47,900 | 31,800 | 4,180 393 6.31E+13 | 4,440 88.50 10.80 | 34.90 2.38 ND ND ND ND ND ND ND ND ND ND
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) m=3) | m=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) 0m=3) | =3) | (n=3) | (n=3)

Melvin Hazen 23,700 3,740 2,290 185 2.98E+13 1,370 55.20 10.60 | 31.30 0.66 ND ND ND ND ND ND ND ND ND ND
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) m=3) | m=3) | (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) 0m=3) | m=3) | (n=3) | (n=3)

Klingle Valley 8,670 3,840 274 75.7 8.73E+12 1,140 12.80 50.10 | 20.20 0.42 ND ND ND ND ND ND ND ND ND ND
(n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) n=2) | n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) m=2) | =2) | (n=2) | (n=2)

Normanstone 405 236 194 8.5 5.18E+11 ND 1.76 0.28 0.45 0.10 ND ND ND ND ND ND ND ND ND ND
(n=2) | 0=2) | 0=2) | (n=2) (n=2) 0=2) | =2) | n=2) | (n=2) | (n=2) (n=2) (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) | 0=2) | n=2) | (n=2)

Portal and 16™¢ 225 117 120 4.8 4.78E+10 96 1.93 0.08 0.51 0.03 ND ND ND ND ND ND ND ND ND ND
n=2) | =2) | 0=2) | (n=2) (n=2) 0=2) | =2) | n=2) | (n=2) | (n=2) (n=2) (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) | @=2) | n=2) | (n=2)

Broad Branch® 57,800 9,910 6,490 543 8.83E+13 ND 65.20 8.92 21.80 3.62 ND ND ND ND ND ND ND ND ND ND
n=2) | =2) | 0=2) | (n=2) (n=2) 0=2) | =2) | n=2) | (n=2) | (n=2) (n=2) (n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) | @=2) | n=2) | (n=2)

Oregon and 31,900 1,900 1,120 63.5 7.45E+12 ND 8.22 1.92 5.56 ND ND ND ND ND ND ND ND ND ND ND
Pinehurst (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) n=2) | n=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) n=2) | n=2) | (n=2) | (n=2)

Archbold © 2,410 808 716 81.5 2.34E+12 ND 8.16 1.46 5.77 0.35 ND ND ND ND ND ND ND ND ND ND
(n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) n=2) | m=2) | (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) 0m=2) | m=2) | (n=2) | (n=2)

TSS: total suspended solids; BOD: biological oxygen demand; TN: total nitrogen; TP: total phosphorus; FC: fecal coliform bacteria; O&G: oil and grease; PCB: total PCBs
ND: non-detect

Fecal coliform is in CFU/ year

PTotal recoverable metals

“Non-permitted monitoring stations
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VIII. ROCK CREEK WATER QUALITY TRENDS ANALYSIS

The permit requires that watersheds be sampled on a four-year rotational basis. The Rock
Creek and Anacostia River monitoring stations are the only two watersheds that have been
sampled for two complete rotations since the permit inception. Results from the Anacostia
River were provided in the DMR report submitted to EPA on August 19, 2006. Results from
ten Rock Creek stations for wet weather samples collected in 2003 and again in 2006 are
presented in Table 11. The second rotation does not have a complete set of water quality data
(e.g. at least three wet weather events sampled) for all ten monitoring stations. Selected water
quality data (i.e. parameters in the permit and the Rock Creek TMDL for load reductions)
from each rotation are tabled and all stations are combined for each rotation for comparison
between Rotation 1 (2003-2005) and Rotation 2 (2006-2007). The data indicate that there
were declines in EMCs between Rotation 1 and Rotation 2 from most of the measured
parameters. Concentrations of TSS, BOD, fecal coliform, zinc, and copper in Rotation 2 had
decreased by as much as 86 percent when compared to Rotation 1, while other parameters
(e.g. nitrogen, phosphorus, oil and grease) only decreased slightly. Organic compounds
(PAHSs, chlordane, dieldrin, DDT, DDD, DDE) measured from Rotation 1 had declined to
non-detectable concentrations during Rotation 2. Only two parameters (lead and arsenic) had
increased in concentration since 2003, with lead increasing by 9 percent and arsenic
increasing nearly 40 percent. Heptachlor and total PCBs were non-detectable during both

rotations of monitoring.

Careful consideration is necessary when interpreting these results, primarily because changes
in analytical techniques and detection limits make it difficult to compare datasets. In
addition, calculated EMCs for Rotation 1 and Rotation 2 can be misleading when the sample
sizes are currently very small (n<3 for each). As monitoring continues, the dataset will
increase and provide not only a more precise evaluation of the historic and current trends for
these parameters, but also indicate how effective the strategies for reducing storm water

pollutants in the District waterways have been.
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TABLE 11. COMPARISON OF EVENT MEAN CONCENTRATIONS

FROM TWO ROTATIONS OF WET WEATHER EVENTS
FROM ROCK CREEK MONITORING STATIONS

Rotation 1 Rotation 2

Parameter (2003-2005) (2006-2007) % Change
Total Suspended Solids (mg/L) 57.5 36.3 -58.4
BOD (mg/L) 17.2 9.42 -82.9
Nitrogen, total (mg/L) 3.33 3.29 -0.01
Phosphorus, total (mg/L) 0.323 0.27 -0.20
Fecal coliform (mpn) 12,800 7,990 -0.60
Oil & Grease (mg/L) 3.81 3.75 -0.02
Zinc (ug/L) 106 56.9 -0.86
Lead (ug/L) 26.1 28.5 +0.09
Copper (ug/L) 56.9 31.8 -0.79
Arsenic (ug/L) 1.19 1.65 +0.39
PAH 1 (ug/L) 2.28 ND
PAH 2 (ug/L) 1.33 ND
PAH 3 (ug/L) 1.97 ND
Chlordane (ug/L) 0.189 ND
Heptachlor epoxide (ug/L) ND ND no change
Dieldrin (ug/L) 0.000599 ND
DDT (ug/L) 0.000723 ND
DDE (ug/L) 0.00062 ND
DDD (ug/L) 0.00112 ND
PCBs, total (ng/L) ND ND no change

ND: non-detect
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Figure 1. Rock Creek MS4 Monitoring Sites




APPENDIX A

Large Scale Location Maps for Rock Creek Storm Monitoring Stations



APPENDIX B

Land Use Types for Rock Creek Storm Monitoring Stations



APPENDIX C

Quality Assurance Project Plan (QAPP)



APPENDIX D
DMR Forms for Rock Creek Storm Monitoring Stations:
2. Military Road and Beach Drive
3. Soapstone Creek
5. Klingle Valley Creek

(EPA will release the Official DMR forms for Walter Reed, Melvin Hazen Valley
Branch, and Normanstone Creek in October 2007.)



APPENDIX E

Complete Analytical Results for Rock Creek Storm Monitoring Stations



APPENDIX F

Land Use Characteristics and Runoff Coefficients for Rock Creek
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Monitoring Station 1: Walter Reed - Fort Stevens Drive.
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