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CHAPTER 2 ELEMENT A. - IDENTIFYING IMPAIRMENTS
The Deer Creek Watershed is a major sub-watershed of the River des Peres Watershed. River des Peres is
listed as impaired for chloride due to nonpoint source urban runoff on the 2008 303(d) list and shown on the
2010 proposed list as impaired for low dissolved oxygen with the source shown as unknown. Any water
quality improvements in the Deer Creek Watershed will have a positive effect on River des Peres.
This chapter consists of four sections. A watershed inventory identifies and analyzes base line water quality
information that is available for the watershed. A second section identifies nonpoint source stressors, as well
as the inputs that could be associated with the water quality threat or stressor. In addition, the types of
pollutants associated with the nonpoint stressor or threat are identified here. A third section identifies pointsource stressors, and lastly, identification of critical areas is discussed.

WATERSHED INVENTORY
A watershed inventory, below, documents the following: 1) a summary of stakeholder concerns; 2) existing
watershed data, including water quality monitoring and visual assessments conducted by citizen volunteers in
the watershed 3) a discussion of 303(d) classification and impairments 4) interpretation of the data, including
a water quality analysis undertaken by Washington University professor Robert E. Criss; and 5) a summary of
previous studies conducted in the Deer Creek Watershed.

LIST OF STAKEHOLDER CONCERNS
The following list summarizes areas of concern that were expressed during the citizen, community and
technical meetings conducted, as well as from comments posted to the Deer Creek Friends Website. For a
complete accounting of stakeholder comments and concerns, see Appendix 2-A.
1.

2.

3.

4.

Stormwater Best Management Practices (BMP) issues
a. Prioritize establishment of BMPs in headwaters so that upstream sub-watersheds are a manageable
size and additional downstream benefits accrue.
b. For large tracts of land in City of Ladue, BMP maintenance is critical in absence of drainage rules.
c. Guidelines needed for rain garden maintenance.
d. Enforcement of rain garden maintenance needs to be addressed.
Need for Watershed studies
a. Volume based hydrology study of the entire watershed needed to help facilitate decision-making.
b. Need to review BMP’s for detention design.
c. Need for planning study to determine impact of BMP implementation, downspout disconnections, etc.
d. Webster Groves needs model to address infill issues & rain garden placement on many small lots.
Industrial Contamination
a. A low spot in industrial area on the east side of Big Bend starting at River des Peres and continuing
upstream on Deer Creek has possible industrial contamination.
Flooding
a. Flooding concerns in Cities of Maplewood, Rock Hill, Brentwood, Webster Groves, Ladue.
b. Should fill in the floodplain be allowed?
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5.
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Infrastructure Damage
a. Bridge over Deer Creek at McKnight Road is an area of concern.
Yard Waste, Trash and Construction Debris
a. Trash is coming downstream and dead trees are blocking flow of stormwater in City of Huntleigh.
b. Flooding north and south of Manchester Road causes lumber to float downstream.
c. A 6 acre property in City of Brentwood is 70% in the floodway and 30% in the floodplain. An
architecture firm is currently using the site to store yard waste, lumber, and construction debris.
d. Debris, contaminates carried with stormwater, and grass clippings find their way into lake at
Brentwood Forest Condominiums in City of Brentwood.
Stream Bank Erosion and Sedimentation
a. Stream bank erosion mentioned as problem for City of Huntleigh and City of Des Peres.
b. Bank stabilization needed off Des Peres Road in City of Rock Hill.
c. Badly damaged retaining wall in creek near Glen Creek Lane in City of Ladue.
d. Stream & lake bank erosion a problem for Brentwood Forest Condominiums in City of Brentwood.
e. Damaged and misplaced flagstone riprap that lines drainage channel in City of Ladue due to increased
volume and force of run-off originating near Litzsinger Rd.
Downspout Disconnections
a. Increased stress on overland flow needs to be addressed as citizens disconnect downspouts that are
inappropriately connected to the sewer system.
Fertilizer and Salt
a. Fertilizers applied to grassy areas, and salt used in the winter on sidewalks run off into lake at
Brentwood Forest Condominiums in City of Brentwood.
Sink Hole Issues
a. Underground caves and sink holes are predominant in the Deer Creek watershed. Stormwater is
currently flowing into most sink holes. With build-outs occurring these issues will worsen.
b. Shady Creek is a losing stream on one side of Manchester Road.
c. Sinkholes exist adjacent to Oak Valley Drive and to Conway east of Spoede in the City of Frontenac
d. Need to address sinkholes in Tilles Park and in Deerfield Road area.
Tree Loss
a. Trees bring value and absorb significant amounts of rainfall. There is a need for tree protection and
preservation – incentives and/or ordinances?
b. Assess the environmental impact each type of tree, shrub, grasses etc has, and then promote planting
the best plants.
Riparian Corridor Development
a. Coordinate with Great Rivers Greenway to identify areas that are best candidates for greenways.
b. Buy-out existing homes and create green space along creek corridors in Brentwood and Maplewood.
c. Need to prevent people from building too close to the creek in Rock Hill, Webster, and elsewhere.
d. Need to prevent rebuilding at flooded lots across from Litzsinger Road Ecology Center in City of Ladue.
Invasive Species
a. There should be a shift towards a more pervasive and thriving native habitat in the "green edges"
b. Need to eradicate non-natives, like Japanese Bush Honeysuckle.
Animal Waste
a. Need to quantify contaminants from animal waste, including a pre-measurement, an intervening
action, and then a post-measurement.
b. Need to publicize impact of dog waste on streams.
Education, Public Awareness, and Water Quality
a. Public education and outreach is necessary if we expect real change.
b. Need public education to convince citizens to keep trash out of creek.
c. Need incentives for doing things. Look at other places that give credits for implementing need
procedures
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d. Contact Kirkwood Historical Society for information that exists on north Kirkwood stream headwaters.
e. Springtime wildlife should be considered when planning upcoming events which would involve the
creek ecosystem.
f. Need for signage on Deer Creek where bridges cross it or in parks.
g. Need to record human history of use of small creeks.
h. Education is key so that everyone knows and understands their role.

EXISTING WATERSHED DATA
VOLUNTEER WATERSHED MONITORING EFFORTS AND VISUAL ASSESSMENTS
There is high public interest in the Deer
Creek watershed. As a result many
volunteers with the Missouri Stream Team
volunteer water quality monitoring program
have adopted monitoring sites on Deer
Creek and its tributaries.

Map 2-1: Volunteer water quality monitoring site locations
Source: Missouri Stream Team Website

Map 2-1 indicates the location of volunteer
water quality monitoring site locations that
have monitoring data ranging from ~1993 to
present.
Stream Team Monitoring Sites (not verified)
Stream Team Monitoring Sites (verified)

Missouri Stream Teams often perform a
visual inspection during their water quality
monitoring activities. See Appendix 2-B for
a sampling of information obtained from the
Missouri Stream Team database and visual inspections recorded in the Deer Creek watershed beginning in
1998. Additional data can be obtained from the stream team website at
http://www.mostreamteam.org/interactivemap.as.
In addition to performing visual inspections during their water quality monitoring activities, Missouri Stream
Teams also conduct visual assessments during special events, i.e. creek cleanups. On April 25th, 2009, 571
volunteers collected trash in the City of Ladue in the heart of the watershed. The clean up was sponsored by
the Deer Creek Watershed Alliance, a partnership that includes Missouri Botanical Garden, The City of Ladue,
Missouri Department of Conservation, Metropolitan St. Louis Sewer District, Ladue Garden Club, Ladue
businesses and citizens living in the watershed. The following visual data reports were provided by Randy
Woods (Stream Team # 3851):
Fauna sightings included a snapping turtle, 6 snakes, living fish and mating frogs.
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Visual observations related to organic debris
included comments such as: “Incredible amounts
of brush, leaves, trees dumped by adjacent
homeowners”, “creek choked with honeysuckle”,
“ Lots of brush & large trees need removal “,
“
Trees and honeysuckle in creek”, “Creek choked
by honeysuckle”, “Lots of trees down and brush
collecting on southern edge of Bogey Club / North
end of Winding Brook Lane”, “Spillways at
northern end of Wenneker & Louwen collect
excessive amounts of debris “, “At Warson Rd.
huge downed tree is problem”, and “Too many
fallen trees & brush in creek”.
Trash sightings were varied and humorous, with the most frequent offender being plastic bags and newspaper
wrappers. Citizens collected 4.87 tons, or 9,740 pounds of trash during the clean up.

USGS MEASUREMENTS
Six USGS gauging stations are located
throughout the Deer Creek watershed.
There are three USGS stations on Deer
Creek, one on Sebago Creek, one on Black
Creek and one on Twomile Creek (Map 2-2).

Map 2-2: USGS Gauging Station Locations

Discharge and stage sampling are
continuous; grab samples are random.
Posted online there are 23 sets of data
samples taken 2001-2004; USGS appears to
have done no water quality sampling since
2004.
Water quality parameters monitored by
USGS include water temperature,
instantaneous discharge, dissolved oxygen,
pH, carbon dioxide, carbonate, bi-carbonate,
suspended solids, total nitrogen, organic
nitrogen, ammonia, nitrate, phosphate,
hardness, calcium magnesium, and chloride. See Appendix 2-C for a spreadsheet of sampling values 20012004 at Deer Creek @ Maplewood, the furthest downstream monitoring station on Deer Creek.
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LITZSINGER ROAD ECOLOGY CENTER STREAM TEAM DATA
The Litzsinger Road Ecology Center (LREC) Stream Team data is collected on a monthly basis at seven points in
the upper Deer Creek watershed, including the tributaries of Twomile Creek and Sebago Creek. This type of
sampling is ideal for getting a picture of typical conditions in various portions of Deer Creek and its tributaries.
The LREC team is unlikely to be capturing either the highest or lowest values for the parameters that they
measure.
It is important to note that LREC monitors do not collect samples during the high-flow periods associated with
storm flow; LREC does not send staff or volunteers out during or immediately following major rainstorms due
to concerns for their safety. Avoidance of these high-flow conditions results in not measuring water quality
during some of the periods with the greatest loads of pollutants.
High concentrations of chloride have been found during the winter months (particularly early in 2008). These
high concentrations exceed state water pollution limits at four of the seven LREC sites.
There have been several instances in which the saturation of dissolved oxygen was greater than 200% and up
to 346%. This situation is often caused by the excess production of oxygen by algae or macrophytes. This is
symptomatic of a system in which supersaturated daytime conditions are followed by sags in dissolved oxygen
as overnight respiration causes oxygen concentrations to plummet once the sun goes down and
photosynthesis ceases.
Generally, nitrate concentration and turbidity are both below the detection limit of LREC equipment.
However, there are noticeable amounts of turbidity during periods of higher flow. For a detailed analysis of
the water quality monitoring in Deer Creek and its tributaries as conducted by Stream Team 2760, see
Appendix 2-E: Analysis of Stream Team Water Quality Data.

MSD MONITORING
Metropolitan St. Louis Sewer District
currently monitors 34 sites throughout
its service area for the Stream
Monitoring Program. The purpose
of the Stream Monitoring Program is
to gather information during storm
and non-storm events, to assess the
impacts of CSOs/SSOs and gather
background data for these water
bodies. The list of parameters and
the monitoring frequency for this
program is not static. Currently the
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goal for the monitoring program is to monitor all streams monthly.
The current list of parameters for the stream monitoring program is as follows: Chemical Oxygen Demand,
pH, Temperature, Ammonia (as N), Chloride, Dissolved Oxygen, E- coli, Enterococcus, Fecal Streptococci,
Hardness, Cadmium dissolved, Chromium dissolved, Copper dissolved, Iron dissolved, Lead dissolved, Nickel
dissolved and Zinc dissolved. In order to determine impact from the various contributing streams, sampling
locations were established at the mouth of the contributing stream.
As part of the Stream Monitoring Program, Deer Creek is one of the streams being sampled. Historically there
have been three sampling sites in the Deer Creek watershed. While the physical locations of these sites might
have changed over time, sample locations were established to identify other streams which might impact Deer
Creek. The streams impacting Deer Creek are Black, Twomile, and Shady Grove (Map 2-3).
Site 009 monitors the water quality of Shady Grove Creek before it enters Deer Creek. Site 017 monitors the
water quality of Twomile Creek before it enters Deer Creek. Site 020 monitors the water quality of Black
Creek before it enter Deer Creek. After being mixed with Black, Twomile and Shady Grove creeks, Site 067
monitors Deer Creek’s water quality before it enters the River Des Peres.

WASHINGTON UNIVERSITY STABLE ISOTOPE LAB (WUSIL)
The Washington University Stable Isotope Lab (WUSIL) studies the regional hydrology of the City of St. Louis
and St. Louis County by the examining historical records, stable isotopes, and water quality parameters to
determine the effects of urban development on flood severity, water chemistry, karst landscapes, stream
discharge, and shallow groundwater as well as the effectiveness of best management practices (BMPs) used to
remediate problems found in urban watersheds. The WUSIL conducted biweekly sampling operations in the
Deer Creek basin during Fall 2008. The primary objectives were to identify and quantify the timing and
magnitude of organic related pollutants in the targeted streams, which was viewed as background data
needed for the development of better guidelines for BMPs. The monitoring effort included field data (specific
conductivity, temperature, pH, DO, and turbidity) and laboratory work (total coliform, E. coli,
ammonia, nitrate, phosphorus, and chloride). Monitoring practices consist of four types of activities;
continuous monitoring of water levels or water quality, quantifying rainfall amounts, grab sampling, and
automated storm water sampling. Six sampling sites located at US Geological Survey (USGS) gauging stations
in the Deer Creek watershed are monitored by grab sampling and historically many more creeks and rivers
have been sampled throughout the city and county. WUSIL will also be setting up sampling sites at three
BMPs located in the Deer Creek. In addition to these locations, WUSIL also analyzed discharge and water
quality data obtained by the USGS and the Metropolitan St. Louis Sewer District (see report, below).

303(D) IMPAIRMENTS
The Deer Creek Watershed is a major sub-watershed of the River des Peres Watershed. River des Peres is
listed as impaired for chloride due to nonpoint source urban runoff on the 2008 303(d) list and shown on the
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2010 proposed list as impaired for low dissolved oxygen with the source shown as unknown. Water quality
improvements in the Deer Creek Watershed will have a positive effect on River des Peres.
Both Deer Creek and Black Creek are classified streams 1.6. miles up from mouth in the revised 9-30-2009
Code of State Regulations (CSR). The listing is in 10 CSR Division 20, Chapter 7 – Water Quality, Table H –
Stream Classifications and Use Designations available at http://www.sos.mo.gov/adrules/csr/current/10csr/
10c20-7.pdf.
These streams have designated uses of whole body contact, which is referred to as Category B (206 E.coli
bacteria/100 mL) and secondary contact recreation 1134 E. coli bacteria/100 mL). For most protection, this
report will assess the designated use for whole body contact, or Category B. This category applies to those
water bodies designated for whole body contact recreation not contained within Category A. While secondary
contact recreation uses include fishing, wading, commercial and recreational boating, and limited contact
incidental to shoreline activities, and activities in which users do not swim or float in the water. The following
reflects the information contained in Code of State Regulations (CSR) Table H for Black Creek and Deer Creek:
WATER BODY CLASS MILES
Black Cr.
Deer Cr.

P
P

1.6
1.6

FROM
Mouth
Mouth

TO

COUNTY

COUNTY 2

21,45N,6E St. Louis
1930,45N,6E St. Louis City St. Louis

IRR LWW AQL CLF CDF WBC SCR DWS IND
x
x

x
x

B
B

x
x

P- Permanently Flowing, IRR-Irrigation, CLF-Cool Water Fishery, SCR-Secondary Contact Recreation, LWW-Livestock & Wildlife Watering ,CDFCold Water Fishery, DWS-Drinking Water Supply, AQL-Protection of Warm Water Aquatic Life, WBC-Whole Body Contact Recreation , INDIndustrial

WATER QUALITY ANALYSIS
Pollutant loads have been determined by assessing water monitoring information collected from four sources:
1) water quality data collected at USGS monitoring stations; 2) Stream Team volunteer water monitoring data
collected under the guidance of Danelle Haake, an aquatic ecologist and trained water quality monitor
employed by Litzsinger Road Ecology Center (LREC), a division of Missouri Botanical Garden; 3) water quality
data collected and supplied by Metropolitan St. Louis Sewer District; and 4) water quality data collected by
Washington University Stable Isotope Lab (WUSIL). These four sources of data have been used to establish
baseline water quality data for the Deer Creek Watershed. Careful interpretation of any available water
quality data is necessary to ensure comparability. When referencing existing water quality data, the reviewer
needs to consider monitoring purpose, frequency, timing, collection and analytical methods. The following
information provides a general overview of the data collected within the Deer Creek watershed. As additional
water quality data becomes available, the data will be assessed and used where appropriate.
For purposes of this summary, pollutant parameters assessed included specific conductivity, temperature, pH,
dissolved oxygen, turbidity (suspended solids), total coliform, E.coli, ammonia, nitrate, phosphorus, and
chloride.
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WASHINGTON UNIVERSITY WATER QUALITY REPORT
Robert E. Criss and Elizabeth A. Hasenmueller
Data Availability

Significant, reliable data on the water quality parameters in Deer Creek have been measured by several
different agencies and groups, notably the US Geological Survey (USGS), the Metropolitan St. Louis Sewer
District (MSD), the Litzsinger Road Ecology Center Stream Team (LREC), and the Washington University Stable
Isotope Lab (WUSIL). The number of samples analyzed is significant and the information is up to date. The
consistency of the data establishes that their reliability is very good to excellent. However, some sampling
bias exists; for example, the LREC and WUSIL data bases include fewer samples representing above average
flow conditions than do the MSD or USGS data sets, and the WUSIL data include few winter samples so the
reported chloride levels are lower.
Identified Impairments

Selected reaches of St. Louis County creeks have been placed on the 303d list for high chloride (e.g., River des
Peres), bacteria (e.g., Creve Coeur Ck.), and low D.O. (e.g., Fishpot Ck), and some for all three (e.g., Coldwater
Ck. and Gravois Ck.; see MoDNR, 2009a). Available data indicates that many reaches of Deer Creek are as
impaired in these pollutants as are those listed examples.
The methods used below for assessing compliance with the EPA water quality standards are taken from
MoDNR (2009b), and regard standards that apply to the “Protection of Aquatic Life” (AQL) or for category B
recreational waters. Specifically:
Low D.O.: No more than 10% of all samples exceed criterion (5 mg/L for AQL).
Chloride: No more than one acute toxic event in 3 years
E. coli:
Water quality standards not exceeded as a geometric mean (206 E.Coli bacteria/100mL)
in any of the last three years, for samples collected during Apr 1 to Oct 31.

Table 2-1 summarizes the available water quality data for Deer Creek and several of its tributaries for the
aforementioned parameters. The data establish anomalously low D.O. values in several reaches, and a
particularly low mean value (7.1 mg/L) for D.O. for Deer Creek at Maplewood, where 17% of all samples
analyzed by USGS have less oxygen than the mandated minimum of 5 mg/L. This condition is chronic at this
site during the warm period of late April through August, when the mean D.O. is only 4.8 m/L. Thus, this site
alone establishes that low D.O. conditions exist in the Deer Creek watershed.
Table 2-1 also establishes that high chloride events in Deer Creek are common over lengthy reaches. The
problems are most severe in the lower part of the basin, at and below the “Rock Hill” site, including the Black
Creek tributary. In these areas, the mean chloride concentration typically exceeds the level of 230 mg/L
established by EPA for a “chronic” condition, and many individual samples are well above the established
value of 860 mg/L established for an “acute” condition. It is well understood that high chloride levels coincide
with winter road salt applications, particularly with the first snowmelt events after such applications, as these
quickly dissolve and mobilize the salt, then rapidly transport it over impervious road surfaces and through
stormwater culverts into area streams (e.g., Shock et al., 2003). However, the upper reaches of Deer Creek,
Page 2-8

Deer Creek Watershed Management Plan
Chapter 2: Element a. – Identifying Impairment

the tributary at Chaminade, and especially the Twomile Creek are much less impaired by chloride; these
watersheds have a lower population density.
Finally, Table 2-1 establishes that unhealthy levels of E. coli are common over lengthy reaches of Deer Creek.
The problems are most severe in the lower part of the basin, at and below the “Rock Hill” site, including the
Black Creek tributary. Note that the geometric means for most of the WUSIL sites are minimum values, as E.
coli levels in several individual samples exceeded the upper limit (2420 col/dL) for the techniques used in that
lab. Further study is needed in order to assess the lower geometric means for the MSD sites of Drury Avenue
and Breckinridge Industrial Court when compared to other MSD, USGS or WUSIL data.
Table 2-1: Summary Water Quality Data for Deer Creek and Several Tributaries
Site Name

Site #

Deer Creek @ Ladue

07010075

Black Creek near
Brentwood
Deer Creek
@Maplewood
Deer Creek @ Drury
Ave.
Deer Creek @
Breckenridge
Industrial Ct.
Deer Creek @ Big
Bend Ave.
Deer Creek @ Malcom
Terrace Park
Tributary @
Chaminade
Deer Creek @ Log
Cabin Ln.
Deer Creek @ LREC

07010082

Deer Creek @ Rock
Hill
Sebago Creek @ Old
Warson Rd.
Twomile Creek @
Overbrook
Twomile Creek @
Ladue
Sebago Creek near
Rock Hill
Black Creek near
Brentwood
Deer Creek @
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07010086
N/A
N/A

N/A
N/A
N/A
N/A
07010055
07010075
07010070
07010061
07010061
07010070
07010082
07010055

D.O.
min mean
max
(# of
samples)
3 8.1
18.6 (23)
7 9.2
15.2 (6)
2.4 7.1
12.2 (23)
4 9.3
13.9 (36)
3.5 8.2
13.3 (37)
5.3 7.5
11.0 (11)
6 10.3 20
(16)
1 9.6 23
(17)
7 12.6 28
(16)
4 8.8 26
(17)
3 10.1 21
(16)
3 10.6 21
(18)
3 8.7 18
(17)
5.3 8.4
11.0 (8)
1.5 9.6
15.0 (8)
5.5 8.2
11.9 (8)
5.1 9.1

% of all
samples <5
mg/l

13
0
17
3
5

0
0
6
0
6
6
6
12
0
25
0
0

Chloride
min mean
max
(# of
samples)
94 256
430 (6)
180 455
730 (2)
160 407
800 (6)
16 301
3400 (36)
20 239
2710 (37)

%
samples
>230
mg/l

E coli
Geometric
Mean
(# of samples)

50

1301 (14)

50

1543

50

1860 (13)

28

171 (9)

16

120 (11)

34 151
640 (11)
30 203
592 (16)
130 162
409 (16)
30 174
1375 (17)
42 123
600 (17)
43 173
1048 (15)
35 175
504 (18)
31 42
65 (17)
29 36
49 (7)
8 140
313 (6)
36 133
195 (6)
67 79

18

3090

(3)

(4)

13

NA

25

NA

12

NA

6

NA

20

NA

17

NA

0

NA

0

73 (4)

17

> 645 (4)

0

>1070 (4)

0

> 325 (4)

Sampling
Period

Data
Source

May 2001 to
Aug 2004
Dec 2003 to
Aug 2004
May 2001 to
Aug 2004
Feb 2006 to
May 2009
Feb 2006 to
June 2009

USGS

May 2006 to
July 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Feb 2008 to
Sept 2009
Sept 2008 to
Dec 2008
Sept 2008 to
Dec 2008
Sept 2008 to
Dec 2008
Sept 2008 to

MSD

USGS
USGS
MSD
MSD

LREC*
LREC
LREC
LREC
LREC
LREC
LREC
WUSIL
WUSIL
WUSIL
WUSIL
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Litzinger Rd. @ Ladue
Deer Creek @ Ladue
Deer Creek @
Maplewood

07010075
07010086

12.4 (8)
2.5 9.2
13.5 (7)
3.7 7.8
11.4 (9)

14
22

104 (6)
24 68
104 (5)
43 107
166 (6)

0

> 665 (3)

0

> 671 (4)

Dec 2008
Sept 2008 to
Dec 2008
Sept 2008 to
Dec 2008

WUSIL
WUSIL

*LREC is the Litzsinger Road Ecology Center

DEER CREEK TSS ANALYSIS
The chart at right is a scatter plot of USGS data on
suspended solids at the Maplewood monitoring station on
Deer Creek. This monitoring station is located at the
furthest downstream point in the Deer Creek Watershed
before Deer Creek enters the River Des Peres. The chart
shows a relationship between suspend solids and volume
of discharge into the stream at this site. Overall, greater
discharge volume is associated with higher TSS levels.

PREVIOUS WATERSHED ASSESSMENT STUDIES
AND REPORTS
This watershed planning document does not represent the first time that Deer Creek has been studied or
analyzed. Numerous studies have been conducted in the Deer Creek watershed, dating back as far as 1963.
Following is a known list of studies implemented to date:
A Study of Water Quality in Deer Creek, Metropolitan St. Louis Sewer District, St. Louis County Aug
1963 This study was completed by the Missouri Water Pollution Control Board following the construction of
a trunk sewer from the City of Kirkwood to its confluence with River Des Peres. Four sites were chosen along
Deer Creek and tests were conducted on the physical, chemical, biological, and bacteriological characteristics
of the creek over a three-day period.
Study of the Ecology of Deer Creek, St. Louis County, 1973 By Walter Zachritz, Jr. , zoology student at
University of Washington. This study is a survey of watershed flora, fauna, weather and creek conditions at
selected sites in the watershed.
RIver Des Peres Interim Flood Protection Plan, Feb 1974 This study was prepared by St. Louis City, St.
Louis County, MSD and the Corps of Engineers, St. Louis District.
Metropolitan Sewer District: Deer Creek Drainage Survey, Phase I Stormwater Management Program,
Jan 1981. (Consultant: Havens and Emerson, Inc.) This study was an inventory of drainage areas and
results of US EPA’s Stormwater Model (SWMM) simulating a 25 year, 6 hour storm event.
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Metropolitan Sewer District: Executive Summary Phase I Stormwater Management Program, Feb 1981
Studies performed on 14 different watersheds throughout MSD’s district using computer models for
hydrologic and hydraulic evaluations.
HEC-1 Study, U.S. Army Corp Of Engineers & HEC-2 Flood Insurance Study by Booker for U.S. Army Corps of
Engineers on behalf of FEMA.
River Des Peres, Missouri, Feasibility Report, Environmental Assessment and Finding of No Significant
Impact, Corps of Engineers, St. Louis District, Feb 1988 This report addressed the entire River Des Peres
watershed and discussed the feasibility of channel modifications and alternatives to solving flooding problems.
Most of the channel modifications in Deer Creek were very costly and did not provide a benefit to cost ratio
sufficient to justify constructing improvements. This study also proposed a flood warning system along Deer
Creek.
Metropolitan Sewer District: District-wide Analysis of Stormwater Problems, March 1989 This report
compiled a list of stormwater-related problems throughout MSD’s service area. Three thousand problems
were field inventoried and prioritized with respect to potential for property damage and/or loss of life.
An Ecological Survey of the Litzsinger Road Ecology Center, 1992 by Dr. Clifford Ochs This report includes
lists of the plants and animals observed at the site during the survey, with descriptions of the time of year and
habitat in which various organisms are most likely to be found. In addition, there are descriptions of the soils,
geology, hydrology, and ecological communities of the LREC, with suggestions for possible management
options. http://www.litzsinger.org/research/ochs.pdf
Flood Insurance Study of St. Louis County and incorporated Areas, Federal Emergency Management
Agency, Aug 1995 This study provides hydrologic and hydraulic data for Deer Creek including peak discharge
estimates and flood elevations for the 10-, 100- and 500- year flood events. The study also includes a map
showing the regulatory floodway.
Metropolitan Sewer District: Deer Creek Watershed Study for Stormwater System Master Improvement
Plan, May 1998 Submitted by CH2MHILL in association with Kowelman Engineering, Inc. Stormwater
Management Model (SWMM) simulates watershed discharge, stream flow depths and velocities for both
existing and future development using a 2, 15 and 100-year rainfall event.
Intuition and Logic: Stream Reconnaissance City of Frontenac, Missouri, June 2000
analysis of the Deer Creek and Twomile Creek watersheds in the City of Frontenac.

Geomorphic

Federal Emergency Management Agency, Flood Insurance Study, Incorporated and Unincorporated
Areas of St. Louis County, Missouri, Revised Aug 2000 Study to develop flood risk data for areas of the
county to establish actuarial flood insurance rates and assist the county in its efforts to promote sound
floodplain management.
Metropolitan St. Louis Sewer District: Saint Louis County Phase II Stormwater Management Plan, Fall
2002 Plan contains information on the Phase II government jurisdictions, demographics, watershed
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configurations, current stormwater control activities, stream water quality, and coordinating and permitting
strategies for stormwater management.
HNTB Study: Proposed Trail for Great Rivers Greenway, 2005 Study using the Corps of Engineers HEC
model to analyze the effects on lower Deer Creek of a proposed trail between Brentwood Park and Deer Creek
Park.
Intuition and Logic Stream Study of Deer Creek for Litzsinger Road Ecology Center, 2005 A
geomorphology study of approximately 2,500 feet of Deer Creek. The study reach flows south from the
northern property line of the Litzsinger Ecology Center to the Litzsinger Road Bridge.
http://www.litzsinger.org/research/streamstudy.pdf
EDM Evaluation Using XPSWMM of the Impact of Stormwater BMP’s, 2007 EDM associate Len
Madalon, P.E. analyzes the consequences of development and evaluates the impact of Best Management
Practices on the City of Frontenac’s watersheds using XPSWMM modeling techniques.
River des Peres Watershed Characterization, 2008 Washington University students Nathan L. Frogge and Arthur
J. Singletary analyze the geology, soils, topography, flood zones, climate, land cover, land use and population
density of the River des Peres Watershed.

IDENTIFYING NONPOINT SOURCE STRESSORS
The following section identifies non-point source stressors contributing to poor water quality in the
watershed. Non-point source water quality threats in the Deer Creek watershed include stormwater runoff
from impervious surfaces; yard and open space maintenance patterns; animal waste; road salt; channel
straightening and loss of riparian corridor; stream bed and bank erosion; increased precipitation; future
downspout disconnections; and increases in stormwater runoff volume.

IMPERVIOUS SURFACE COVER
Impervious surfaces drain rainwater to storm drains that carry it directly into the streams. Although this was
not always the case, the tributary streams within the Deer Creek watershed now experience a rapid rise after
even a small rain event, and tend to be flashy. This altered hydrology is in large part due to the increase of
impervious surfaces, such as roads, driveways, parking lots, and rooftops, throughout the watershed, which
increases runoff often directed by storm drainage systems channeled straight into the creek itself. Major
water quality threats in the Deer Creek watershed derive from stormwater runoff over impervious surfaces;
the runoff carries with it the accumulation of yard waste, debris & trash, sediments, animal waste, and in the
winter, road salts. In addition, the stream is forced to transport much larger amounts of water and sediment
through its channel even during small rain events due to increased impervious surface cover in the watershed.
The rapid rise and fall of the stream causes additional erosion directly to the streambed and stream banks. As
a result of these alterations, many parts of the stream bank along Deer Creek are highly eroded and the
stream has become incised and wider in places. According to a 2007 study conducted by Len Madalon, P.E.,
for the City of Frontenac (a municipality in the Deer Creek Watershed), a 5% increase in impervious surface
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area in Frontenac can lead to the loss of 14 valuable acres of Frontenac land due to erosion and creek
widening from increased storm water runoff. In the study, a homeowner survey identified 474 creek-related
problems; of these, 187 yard erosion problems were cited. (Madalon, 2007). The study further confirms that
the first 2.5 inches of stormwater influences the channel-forming flow of the stream.
Erosion from creek widening leads to increased suspended solids (TSS) in the water. Furthermore, organic
matter which falls on, and accumulates on impervious surfaces is washed off during run off events. This
organic matter utilizes oxygen in its decomposition. The oxygen utilization places an oxygen demand on the
receiving water body. Biological oxygen demand (BOD) levels in urban runoff can exceed 10 to 20 mg/l during
storm “pulses” which can lead to oxygen deprived conditions in shallow, slow moving or poorly flushed
receiving waters (Shueler, 1987). A National Urban Runoff Program (NURP) study found that oxygendemanding substances can be present in urban runoff at concentrations similar to secondary wastewater
treatment discharges. (United States Environmental Protection Agency, 1993).

CHANNEL STRAIGHTENING AND LOSS OF RIPARIAN CORRIDOR
The hydrology of Deer Creek has been further altered by channel straightening. A geomorphic study by
Intuition & Logic, Inc for the Litzsinger Road Ecology Center found that prior to 1953, much of the Deer Creek
Watershed from the center (at mile 5) north to highway 40/64 was undeveloped forest. Over the next thirty
years, suburban development converted the forest to large residential lots and the channel was straightened
to eliminate nearly 1000 linear feet of stream. Hardening of the stream banks and straightening of the channel
also contributes negatively to the health of Deer Creek by increasing the velocity of water and disconnecting
the stream channel from its floodplain. Similar changes have occurred in smaller tributary streams, all of
which serve to increase velocity and time of concentration which further contributes to stream erosion and
sedimentation issues.
Remarkably, Deer Creek still maintains its more natural flow in certain areas where it has room to move. For
example, in the area of the Litzsinger Road Ecology Center (LREC), managed by Missouri Botanical Garden, six
meanders, or bends, represent the natural way in which water tends to flow as it is pulled by gravity, following
the path of least resistance. These meanders also serve an important function in the dynamics of the stream
by helping to create in-stream habitat such as riffles, runs, and pools. This natural flow with meanders and
bends is possible because the natural riparian buffer is greater than 100 feet throughout the LREC and its 2500
linear feet of stream channel. Restoration of the riparian buffer throughout the watershed would greatly
contribute to improved water quality in the Deer Creek Watershed.

SOIL COMPACTION FROM CONSTRUCTION PRACTICES
Machinery operating on soils can compact soil, significantly reducing soil permeability and infiltration rates.
Compacted soils result in high run off rates, which in turn result in an increase in suspended solids in creeks.
In an urban north central Florida study, (Gregory et.al., 2006) it was found that the infiltration rate of
compacted soils can be similar to that of impervious surfaces:
Although there was wide variability in infiltration rates across both compacted and non-compacted sites,
construction activity or compaction treatments reduced infiltration rates 70 to 99 percent. Maximum
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compaction as measured with a cone penetrometer occurred in the 20 to 30 cm (7.9 to 11.8 in) depth
range. When studying the effect of different levels of compaction due to light and heavy construction
equipment, it was not as important how heavy the equipment was but whether compaction occurred at
all. Infiltration rates on compacted soils were generally much lower than the design storm infiltration rate
of 254 mm hr-1 (10.0 inches hr-1) for the 100-yr, 24-hr storm used in the region. This implies that
construction activity in this region increases the potential for runoff …not only due to the increase in
impervious area associated with development but also because the compacted pervious area effectively
approaches the infiltration behavior of an impervious surface.

FUTURE DOWNSPOUT DISCONNECTIONS
Because of the history of the way homes were constructed in St. Louis County in the 1950’s and beyond, there
are a significant number of homes in the Deer Creek Watershed whose rooftop drains are connected to
sanitary sewers. Although CSO’s and SSO’s are point source problems, as homeowners disconnect their roof
downspouts from sanitary sewers, the resolution of point source problems in the watershed may serve to
generate additional non-point source pollution issues. The increase in overland flow stress created by these
disconnections will lead to further stream erosion and sedimentation, as well as the washing of yard waste
and other pollutants into streams, unless strategies for detaining the stormwater from roof tops are
developed and implemented.

YARD & OPEN SPACE MAINTENANCE PATTERNS
Multiple yard and open space maintenance patterns can lead to poor water quality, including problems
associated with lawn monoculture, fertilizers, pesticides, tree loss and invasive species, as well as practices
that lead to increased yard waste, organic debris and trash entering area streams.

LAWN MONOCULTURE
Native plants of the
St. Louis region have
root structures up to
15 feet deep which
serve to capture and
infiltrate stormwater.
(See diagram). By
contrast, turf grass
(far left on diagram)
has a root structure
only a few inches
deep. As a result,
turf grass, although
considered
“pervious” is actually
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a partially impervious surface. According to a study conducted by the Center for Watershed Protection, 70%
of “pervious” (lawns) surfaces contributed to 60% of the runoff in compacted ground studies. (Thomas
Schueler, Executive Director, Center for Watershed Protection, Ellicott City, Maryland)

INVASIVE SPECIES
In addition, many parts of the stream bank, backyards, and other natural areas throughout the watershed
have been overtaken by invasive species of plants, notably bush honeysuckle, which drives out other plants.
Bush honeysuckle also has a shallow root structure that reduces infiltration into the soil, further contributing
to stormwater runoff and stream flashiness. This shallow root structure therefore contributes both directly
and indirectly to stream bank erosion.

FERTILIZERS & PESTICIDES
Fertilizers containing nitrogen and phosphorus can mix with stormwater runoff and enter area streams. These
nutrients promote the growth of algae in the water. As algae decays, it uses up oxygen, thus contributing to
lowered dissolved oxygen levels in the creek, in a process called eutrophication. Although both nitrogen and
phosphorus contribute to eutrophication, in the majority of cases, phosphorus is the limiting nutrient. While
the effects of eutrophication such as algal blooms are readily visible, the process of eutrophication is complex
and its measurement is difficult.
In August of 2010 New York State passed a law prohibiting the application of phosphorus fertilizer on lawn or
non-agricultural turf, except when: (1) a soil test demonstrates that additional phosphorus is needed for lawn
or non-agricultural turf growth, or (2) new lawn or non-agricultural turf is being established.
http://open.nysenate.gov/legislation/api/1.0/html-print/bill/S3780B
Of 30 commonly used lawn pesticides, 17 are detected in groundwater, and 23 have the potential to leach.
Runoff has resulted in a widespread presence of pesticides in streams and groundwater. 2,4-D, found in weed
and feed and other lawn products, is the herbicide most frequently detected in streams and shallow ground
water from urban lawns. Of the 50 chemicals on EPA’s list of unregulated drinking water contaminants, several
are lawn chemicals including herbicides diazinon, diuron, naphthalene, and various triazines such as atrazine.
Runoff from synthetic chemical fertilizers pollutes streams and causes algae blooms, depleted oxygen and
damage to aquatic life. http://www.beyondpesticides.org/lawn/factsheets/facts&figures.htm

TREE LOSS
Multiple factors can lead to tree loss in an urban area, which in turn can negatively impact water quality.
According to the Center for Urban Forest Research, trees act as mini-reservoirs, controlling runoff at the
source. Trees reduce runoff by:
• Intercepting and holding rain on leaves, branches and bark
• Increasing infiltration and storage of rainwater through the tree's root system
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•

Reducing soil erosion by slowing rainfall before it strikes the soil.

In a study of rainfall interception by Santa Monica’s municipal urban forest, (Xiao, 2003) rainfall interception
ranged from 15.3% (0.8 m3/tree) for a small Jacaranda mimosifolia (3.5 cm diameter at breast height) to
66.5% (20.8 m3/tree) for a mature Tristania conferta (38.1 cm). A loss of trees in the urban environment
increases surface pollutant wash off, as well as pollutant loading of that runoff. There is a need to conduct
tree inventories in the watershed in order to document tree species, size and location, as well as document
more specifically their impact on water quality.

YARD WASTE, ORGANIC DEBRIS AND TRASH
During an April 2009 creek clean up, 10 out of 13 comments provided related to concerns about yard waste
and organic debris. Many area citizens do not realize that putting their leaf litter in the creek is not a good
ecological practice. In addition, watershed municipalities have identified parcels in the floodplain and
floodway that need to have organic debris and trash removed in order to prevent it from entering the stream
during high flow periods.

ANIMAL WASTE
Animal waste left in yards comes into contact with stormwater when it rains. Stormwater can become
contaminated from contact with this waste and carry pollutants into the storm drain system. The storm
sewers drain the water directly to area streams without any treatment. Dogs are major contributors to animal
waste in the environment, however all pets can contribute to the problem. Studies have indicated that up to
one third of people who walk their dogs do not pick up after their dog. The average horse (1000 pounds) will
produce about 50 pounds of manure a day, and 8 to 10 tons per year. Manure should be handled in a way
that it becomes an asset and a resource instead of a nuisance and pollutant.
According to 1997 census of agriculture, U. S. Dept. of Agriculture, St. Louis County had 1040 cattle and cow
inventoried, and 779 horses and ponies inventoried. According to the AVMA (American Veterinary Medical
Association), based on the population in the watershed in 2000, the estimated dog population was 23,506 and
the cat population was 26,518.
Pollutants associated with animal waste include:
Bacteria—One gram of dog feces contains 23 million fecal coliform bacteria.
Nutrients—Ammonia and nitrogen in the waste promotes unhealthy algae growth.
Oxygen demand—As waste and algae decay, they use up the oxygen in the water that fish need.

ROAD SALT
As reported by Robert Criss in his water quality report on Deer Creek, “high chloride events in Deer Creek are
common over lengthy reaches. The problems are most severe in the lower part of the basin, at and below the
‘Rock Hill’ site, including the Black Creek tributary. . . It is well understood that high chloride levels coincide
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with winter road salt applications and particularly with the first snowmelt events after such applications, as
these quickly dissolve and mobilize the salt, then rapidly transport it over impervious road surfaces and
through stormwater culverts into area streams (e.g., Shock et al., 2003). However, the upper reaches of Deer
Creek, the tributary at Chaminade, and especially the Twomile Creek are much less impaired by chloride; these
watersheds have a lower population density.”

CLIMATE CHANGE
According to several scientific studies, global climate change is also affecting the hydrological pattern of the
region. from the NWS/NCEP Climate Prediction Center identifies St. Louis as a future high precipitation area.
Additionally, the scientific research paper “Climate Change and the Upper Mississippi River Basin” states the
following; “Existing studies suggest that the Midwest….will likely see an overall increase in winter and spring
precipitation in the coming decades” (Wubbles, et.al., 2008). Furthermore, according to “Climate Change,
Precipitation, and Stream Flow In The Central United States”, presented by Zaitao Pan at a St. Louis University
Flood Forum, “Climate models predict that annual precipitation in the Midwest will continue to increase,
with extreme precipitation events increasing more rapidly than total rainfall. Flooding on major rivers in the
Midwest will worsen because direct runoff will increase even faster than extreme rainfall, as excessive rain
falls on near saturated soils.” (Pan, 2008)

Map 2-4
Source: Climate Prediction Center
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IDENTIFYING POINT SOURCE STRESSORS
PERMITTED ACTIVITIES
Point source stressors in the Deer Creek Watershed include land disturbance associated with construction
activity. Permitted activities are handled by the appropriate regulatory entity (e.g. MSD, Municipality, County,
MoDNR, Corp of Engineers, etc.) Missouri Department of Natural Resources issues land disturbance permits
when an acre or more of land is disturbed. The permits are recorded on the DNR website which contained the
following permits in the Deer Creek watershed on December 15, 2009.
State Operating Permits: Water Pollution Control
List of Active Records By Facility Name
FACILITY NAME

ISSUE DATE

EXPIRE

STREAM

CITY NAME

FAC CODE

CENTENE CORPORATION
MONSANTO - EAST CAMPUS
ST. JOHN'S MERCY MEDICAL
RETAIL CENTER
HILTON ST. LOUIS FRONTENA
LYNNBROOK SUBDIVISION
DENNY LANE COURT/JOHN WOO
OLD WARSON COUNTRY CLUB
WARRIDGE DR
WILLIAMS RESIDENCE
PROPOSED HILTON HOTEL
EDIE'S MULCH SITE
MISSOURI BAPTIST MEDICAL
ROCK HILL QUARRIES COMPAN
THE MERIDIAN AT BRENTWOOD
THE NEW I-64
TRAIL THROUGH DEER CK PAR
THE GATESWORTH II ADDITIO

09/22/2008
03/16/2009
03/16/2007
11/05/2007
08/22/2007
11/2008
05/21/2007
10/01/2009
05/14/2007
07/17/2007
02/16/2007
01/22/2008
05/28/2007
10/26/2006
08/06/2007
04/30/2007
01/03/2008
05/17/2007

02/07/2012
02/07/2012
02/07/2012
02/07/2012
02/07/2012
02/07/2012
03/07/2012
04/09/2014
02/07/2012
02/07/2012
02/07/2012
11/29/2012
02/07/2012
10/05/2011
02/07/2012
03/07/2012
02/07/2012
02/07/2012

TRIB DEER CK
TRIB DEER CK
TR DEER CR
TRIB TWOMILE
TRIB TO TWO MI
TRIB DEER CK
TRIB TWOMILE
TRIB DEER CR
SHEET FLOW/DEE
TRIB DEER CK
TR BLACK CR
TRIB DEER CREE
TRIB DEER CK
DEER CR
TRIB DEER CK
TRIB DEER CK
DEER CK
TRIB BLACK CK

CLAYTON
CREVE COEU
CREVE COEU
DES PERES
FRONTENAC
FRONTENAC
LADUE
LADUE
LADUE
LADUE
RICHMOND H
ST. LOUIS
ST. LOUIS
ST. LOUIS
ST. LOUIS
ST. LOUIS
ST. LOUIS
UNIVERSITY

SLAND
SLAND
SLAND
SLAND
SLAND
SLAND
POOL
SLAND
SLAND
SLAND
CMPST
SLAND
SLAND
SLAND
SLAND
SLAND
SLAND

SANITARY SEWERS
An additional point source stressor contributing to the degradation of stream quality is pollution from
combined sewer overflows and from constructed separate sewer discharges into the creek. In the eastern
areas of the watershed, the combined sewer system contributes to overflows (CSO’s) to the stream (See Map
2-5).
In the rest of the watershed, stormwater mixed with raw sewage is released into the stream from constructed
sanitary sewer overflows (SSO’s) during wet weather conditions. The sewer system is overwhelmed by water
volume during many storm events. A number of storm drains in the watershed are connected to the sanitary
sewer system; in other instances, stormwater infiltrates into the sanitary sewer pipes. In addition, roof
downspouts from many homes are inappropriately connected to the sanitary sewer system. Therefore storm
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events impact the separate sewer system, which releases stormwater mixed with raw sewage into the creek
at many points in the watershed.
The constructed sewer overflow mechanisms protect homeowners from having sewage back up in their
basements, but these systems leave the stream to carry pollutants such as bacteria, viruses and microbes from
the sewage. As of April 2010 there are 51 constructed SSO's in the Deer Creek Watershed including those in
Black, Shady Grove, Rock Hill, and Twomile sub-watersheds. Fifty of these are monitored. The only one
without a monitor is 627, which is scheduled to get one soon. Metropolitan St. Louis Sewer District is working
on a plan to eliminate all SSO’s in the watershed.
Location
Deer Creek
Black Creek Sub-Watershed

Number of SSO’s
25
17

Rock Hill Creek Sub-Watershed
Twomile Creek Sub-Watershed
TOTAL

2
7
51

Monitor Numbers
003, 004, 008, 013, 014, 015, 016, 017, 018,
023, 094, 151, 478, 583, 584, 605, 623
496, 545
349, 181, 343, 555, 333, 556, 495

(Source: Metropolitan St. Louis Sewer District)

Map 2-5: Combined Sewer Overflows
Source: MSD
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INDUSTRIAL CORRIDOR
Petrolite is a former industrial site with a history of contaminated soils. A “Superfund” was established under
the Comprehensive Environmental Response Compensation and Liability Act (CERCLA) as a funding mechanism
to address contaminated soils. EPA administers the superfund and uses public money to cleanup
contaminated sites that pose a danger to human health and the environment and then is reimbursed from
past owners and operators.
MSD tracks industrial users that discharge into MSD’s sanitary sewer and combined systems in a PIMS
(Pretreatment Information Management System) database. See Appendix 2-D for a list of industries in the
Deer Creek watershed.
MSD has been given special one-time approval for discharges to their sanitary sewer system for tests and to
purge water from their onsite monitoring wells used for site investigations to evaluate contamination. MSD
received two other approvals for stormwater discharges in soil remediation excavations associated with the
removal of contaminated soil from property. For these discharges, an onsite groundwater remediation system
is used that includes a dense, non-aqueous phase liquid (DNAPL) separator, a solids separator and an aerator
to reduce the levels of organic compounds in the discharge. The impact on stormwater is minimal and meets
the regulatory requirements of EPA and MDNR.
Following the Hurricane Ike flood in 2008, Stream Teams from the River des Peres Watershed Coalition were
mobilized to accomplish cleanups and assessment. In this process, the first three 55 gallon drums found were
identified as containing toxic waste. Subsequent surveys of Deer Creek by kayak and the River des Peres by
canoe found nine more 55 gallon drums of hazardous material.
The Missouri Department of Natural Resources Environmental Emergency Response was contacted by Stream
Team AmeriCorps and the affected locations reported. EPA became involved as they were also cleaning up
several flood related disaster locations. Additional Stream Team surveys were conducted and the locations of
30 more 55 gallon drums were determined by GPS and transmitted to EPA. Several EPA contractors
performed recovery, characterization and disposal.

SUMMARY OF WATERSHED IMPAIRMENTS, POLLUTANTS, AND INDICATORS
Causes/Sources

Watershed Problems/Concerns

Pollutant Loads

Other Assessment
Indicators

Increased impervious
surface area

Increased creek widening,
property loss, bridge damage,
gabion wall damage, erosion,
flash flooding; reduced habitat,
species diversity

Low dissolved
oxygen

Geomorphologic
assessment

High TSS, E. Coli

Resident reports

Channel straightening and
loss of riparian corridor
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High clay soil content, soil
compaction from
construction

Low soil infiltration,
Erosion/sedimentation,
stormwater runoff

Low DO
High TSS, E. Coli

GIS soil analysis chart
Onsite soil samples

Increased precipitation
from global climate change

Flooding, erosion, sedimentation,
creek widening, property loss,
sewer overflows

High TSS, E. Coli

Climate change
prediction models,
scientific papers

Commercial/industrial
properties clustered in
lower floodplain

Economic damage from flooding
causing property damage/loss

Industrial
pollutants in
stream.

GIS Land Use mapping,
List of potential
industrial point-source
polluters

Potential erosion/ sedimentation,
basement flooding from
increases in overland flow stress

High TSS,
E. Coli
Low DO
Habitat Dest.

ID locations of and
number of homes with
inappropriate
downspout connect.

Human health hazard

High E. Coli count,
Low DO

Homeowner surveys

Municipal winter road
salting operations,
landowner salt use

Human/pet health impact,
reduced species diversity

High chloride
count
High specific
conductivity

Lawn monoculture and
pervasive invasive species
with shallow root structure

Erosion/sedimentation

High TSS, Low DO

1950’s home construction
practices

Human waste from CSO’s &
SSO’s and animal waste
from pets and wildlife in
stream.

Landowner yard
maintenance patterns
Yard waste, organic debris,
trash, lawn fertilizers in
stream
Tree loss from construction
and disease

Increase in eutrophication;
channel obstruction; reduction in
scenic beauty

Survey road salt
operations

Visual plant location
assessments

Low DO

Visual assessments

High phosphorus

Landowner reports

Erosion, sedimentation, and
flooding

Low DO, High TSS

Tree inventory

Presence of karst
topography/sinkholes

Potential groundwater pollution

Depends on
source

GIS mapping of
karst/sinkhole locations

Building in floodplain &
floodplain infill

Residential flooding

High TSS, Habitat
loss

Citizen reports/MSD
database

IDENTIFYING CRITICAL AREAS
Metropolitan St. Louis Sewer District and partners developed a selection criteria road map for identifying and
selecting priority areas in the watershed to implement initial green infrastructure demonstration projects.
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First, the green infrastructure solution needed to address a watershed problem previously identified and
prioritized by MSD in the watershed.
Secondly, a set of criteria were selected to assist with the identification of critical areas in which to implement
green infrastructure demonstration project water quality solutions. Each parameter was assigned a numerical
value of 1-10. Each potential problem site is ranked by the sum of the numerical values given for each
parameter. The problem areas receiving the highest number of points using the chart below were groundtruthed to make a final determination of feasibility of implementation.

Selection Criteria

Numerical
Assignment 1-10

Addresses problem area previously identified by MSD
Size of subwatershed (ability to address entire uphill subwatershed)
Neighborhood school willing to implement demonstration raingarden
Additional downstream benefits (high up in the watershed)
Medium density impervious surface area
Community -matching resources/willing engagement of muni
Number of property owners involved (low)
Number of willing landowners (high)

TOTAL PROJECT POINTS
Utilizing the selection process as out lined above, three demonstration projects have been selected for
implementation in the Deer Creek Watershed. Project #1 is a commercial-sized bioretention cell below a
church parking lot in City of Brentwood. Project #2 is a collection of neighborhood rain garden cells in
residential yards working together to address a single downstream issue in City of University City.
Project #3 is a collection of neighborhood rain garden cells in residential yards and cul-de-sac
working together to address a single downstream issue in City of Creve Coeur.
A similar criteria grid will be developed and utilized to prioritize the implementation of future
management measures in the watershed. Metropolitan St. Louis Sewer District is in the process of
revising their map of prioritized watershed problem areas, and will make this revised map available
by February 2011.
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