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Map 1-1 River Des Peres Watershed
Source:  East West Gateway Council of Governments

CHAPTER 1 INTRODUCTION 

HISTORY OF WATERSHED PLANNING EFFORTS  

The Deer Creek Watershed is a sub-watershed of the River des Peres Watershed.   Due to the size and complexity of 
the River des Peres watershed, any watershed planning efforts need to occur on the sub-watershed (12-digit HUC) 
size.   The Deer Creek Watershed is a good candidate for planning efforts due to the amount of citizen involvement, 
previous studies conducted, and historical water data available. Implementation efforts in the Deer Creek 

Watershed will also improve the River 
des Peres.   In addition, other planning 
efforts for the remaining sub-watersheds 
of the River des Peres will also be 
necessary in order to remove the River 
des Peres from the 303(d) list of 
impaired waters, which is currently listed 
as impaired for low DO and chlorides.    

The earliest known research conducted 
in the Deer Creek Watershed was “A 
Study of Water Quality in Deer Creek”, 
conducted August of 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.   Since then, numerous 
studies have been carried out for the 
purpose of improving the management 
of Deer Creek, including multiple FEMA 
and SWMM modeling efforts, as well as 
water quality monitoring by 

Metropolitan St. Louis Sewer District,  and ongoing stream monitoring efforts undertaken by Missouri Stream 
Teams in the Deer Creek Watershed.  

In May of 1998 Metropolitan Sewer District completed a major study of the Deer Creek Watershed as 
part of its Stormwater System Master Improvement Plan.  The study was conducted and submitted by 
CH2MHILL in association with Kowelman Engineering, Inc. In the study, Stormwater Management Model (SWMM) 
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simulates watershed discharge, stream flow depths and velocities for both existing and future development using a 
2, 15 and 100-year rainfall event.   

A complete literature survey of previous studies conducted in the watershed can be found in Chapter 2 of this 
document.

In April of 2008 a group of citizens concerned about Deer Creek formed a Creeks Committee and approached 
Missouri Botanical Garden to sponsor their work.  Missouri Botanical Garden agreed, provided the scope of the 
project included the entire Deer Creek Watershed.  In July of 2008 Missouri Botanical Garden received a planning 
grant from the Mabel Dorn Reeder Foundation to study the feasibility of a Deer Creek Watershed Initiative.  The 
goal of the study was to examine the feasibility of implementing plant-based strategies to reduce erosion, property 
loss, infrastructure damage, flooding, sedimentation, and water pollution in the watershed.  Dr. Peter Raven, 
President of Missouri Botanical Garden, met with Jeff Theerman, Executive Director of Metropolitan St. Louis Sewer 
District, to explore a partnership between the two institutions in the watershed.  Dr. Peter Raven also hosted a 
meeting of 30 citizen leaders in September 2009 to seek their guidance in the planning process.   

In June 2009, a 319 grant (G09-NPS-13) from U.S. EPA through Missouri Department of Natural Resources was 
awarded to Missouri Botanical Garden for a Missouri Botanical Garden Deer Creek Watershed Initiative.  The goal of 
the grant-funded project was to reduce organic waste pollution in the Deer Creek watershed, primarily through the 
implementation of bioretention and other green infrastructure methods. Strategies included working with schools, 
demonstration projects, data collection, and community outreach.  

DEER CREEK WATERSHED ALLIANCE 

To help facilitate cleaner, safer water in the 
Deer Creek Watershed, Missouri Botanical 
Garden established a Deer Creek Watershed 
Alliance in partnership with Metropolitan St. 
Louis Sewer District, Washington University, 
East-West Gateway Council of Governments, 
American Society of Civil Engineers, Great 
Rivers Greenway, Missouri Department of 
Conservation, Missouri Department of Natural 
Resources, Missouri Stream Teams, River des 
Peres Watershed Coalition, U.S. Army Corps of 
Engineers, St. Louis County, local garden clubs, 
local municipalities, and the Deer Creek 
Watershed Friends, a citizen-led Missouri 
Botanical Garden committee.   The overall 
mission of the Alliance is to assess and 
improve the Deer Creek Watershed, with a 
focus on plant-based solutions.     The first 
step in accomplishing this mission is the 
development of a Deer Creek Watershed Plan.
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CITIZEN INPUT INTO THE WATERSHED PLANNING PROCESS 

Deer Creek Watershed Friends, a citizen-led committee operating with the guidance and support of Missouri 
Botanical Garden, actively encourages citizens to participate in the watershed planning process.

Mechanisms for generating this input include monthly email newsletters, a website (www.deercreekalliance.org), 
two to four Deer Creek Friends meetings per year, and annual citizen engagement projects. 

At the September 2009 Deer Creek Watershed Friends Quarterly meeting, the watershed planning process was 
described to the 55 attendees, seeking their input on issues and concerns they, as citizens, have regarding water 
quality in the watershed.  A form was distributed, as well as made available on the Deer Creek Watershed Friends 
website for this purpose.  

Invitations to submit information and ideas have also been solicited through the email newsletters, and at creek 
naming committee and other citizen meetings.  Opportunities to provide input into and feedback to the plan will 
continue at future Deer Creek Watershed Friends meetings. 

Anyone who registers for the monthly email newsletter is considered a member of the Deer Creek Watershed 
Friends.   As of March 2010, there are 425 active email newsletter recipients/ Deer Creek Watershed Friends 
participants. 

PLANNING COMMITTEES 

Two additional committees have been established to facilitate the engagement of those with jurisdictional 
authority and those with technical expertise to actively participate in the development of a watershed plan. These 
committees are responsible for identifying issues and concerns, reviewing and editing goals and objectives, and 
recommending strategies and management measures that are to be documented in the plan. 

DEER CREEK WATERSHED COMMUNITY LEADERS TASK FORCE 

The Deer Creek Watershed intersects with all or part of 21 municipalities in St. Louis County. In addition, other 
entities with jurisdictional or planning authority in the watershed include Metropolitan St. Louis Sewer District, 
East-West Gateway Council of Governments, St. Louis County Government, Great Rivers Greenway District, 
Missouri Department of Natural Resources, and the U.S. Army Corps of Engineers.  A Deer Creek Watershed 
Community Leaders Task Force has been established, chaired by David Wilson, East-West Gateway Council of 
Governments.  Invitations to participate were sent out on East-West Gateway stationary under Acting Director 
Maggie Hale’s signature.     

An initial meeting to introduce the watershed initiative and identify watershed problems and concerns was 
conducted at Ladue City Hall in November 2009.  A second meeting to establish goals and objectives for the issues 
expressed was conducted in February 2010.  
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COMMUNITY LEADERS STEERING COMMITTEE 

At the February 2010 Community Leaders Task Force meeting, a Steering Committee for the Community Leaders 
Task Force was established.  The Steering Committee reviews and edits goals identified by the task force.  The 
Steering Committee also identifies strategies and management measures to recommend to the Community Leaders 
Task force.    

FUNDRAISING SUBCOMMITTEE 

 The purpose of the Fundraising Subcommittee is to identify and pursue sources of financial support for the 
implementation of the watershed plan.  The first meeting of the Fundraising subcommittee was In November 2009.  
A second meeting was held in August 2010. 

DEER CREEK WATERSHED TECHNICAL ADVISORY GROUP 

The Technical Advisory Group includes representatives from government agencies, consulting firms, and non-profit 
organizations with technical expertise to offer.  The American Society of Civil Engineers (ASCE) coordinates this 
committee, with Chairman of the ASCE Water and Environment Committee Gene Rovak from Horner & Shifrin as 
committee chairman.  

The first meeting was conducted at the St. Louis Engineers Club in January 2010.  Watershed goals and potential 
modeling strategies were discussed in the first meeting.  In addition, at the first technical committee meeting, a 
sub-committee to review and recommend a model(s) for Deer Creek, and a Biological Sub-Committee to review and 
recommend processes and procedures for analyzing biological data were formed.  At subsequent meetings in spring 
and fall of 2010, objectives and strategies were discussed, and the draft management plan reviewed. 

ADDITIONAL KEY PARTNERSHIPS 

AMERICAN SOCIETY OF CIVIL ENGINEERS-ST. LOUIS SECTION 

The American Society of Civil Engineers-St. Louis Section organizes and chairs Deer Creek Watershed Technical 
Committee activities.  

EAST WEST GATEWAY COUNCIL OF GOVERNMENTS 

East-West Gateway Council of Governments is the regional planning agency for the Greater St. Louis Region.  They 
have an Environment and Community Planning Division and a GIS Division, as well as experience in watershed 
planning.  East West Gateway provides GIS mapping services and background data information and chairs the 
activities of the Deer Creek Watershed Community Leaders Task Force. 

METROPOLITAN ST. LOUIS SEWER DISTRICT 

Metropolitan St. Louis Sewer District is playing a significant watershed planning role through participation on the 
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Community Leaders Task Force and Deer Creek Technical Committee. In addition, MSD leads regional stormwater 
NPDES management efforts, and has initiated the development of a regional plan to address flood concerns. 
Furthermore, MSD has developed and submitted to U.S. EPA a plan for addressing CSO discharges in the St. Louis 
region, and is developing a plan to address SSO’s in the region as well. 

MISSOURI BOTANICAL GARDEN 

Missouri Botanical Garden plays a facilitation role between project partners on watershed planning efforts. 

MISSOURI DEPARTMENT OF NATURAL RESOURCES & U.S. EPA REGION 7 

The watershed planning process for the Deer Creek Watershed is partially funded by US EPA Region 7 through the 
Department of Natural Resources (sub grant number G09-NPS-13), under Section 319 of the Clean Water Act.  In 
addition, Missouri Department of Natural Resources staff provides technical expertise to assist in watershed 
planning efforts. 

MUNICIPAL PARTNERSHIPS 

The cities of Brentwood, Clayton, Creve Coeur, Des Peres, Frontenac, Huntleigh, Ladue, Maplewood, Rock Hill, 
University City and Webster Groves are active participants in the watershed planning process.  Each of these 
municipalities has a representative participating in the Community Leaders Task Force.  In addition, the City of 
Frontenac and the City of Clayton have separately conducted their own stormwater master planning efforts.   

WASHINGTON UNIVERSITY 

For the purpose of assisting with this planning effort, Washington University conducts water quality analyses of 
data compiled from Deer Creek water quality monitoring to help inform the watershed planning process. 

WATERSHED DESCRIPTION 

The Deer Creek Watershed is a sub-watershed of the River des Peres watershed, which is included in the St. Louis 
Tributaries (HUC Number 07140101 and referred to as #21 on Map 1-3) to the Mississippi River. Deer Creek 
Watershed (HUC 071401010504) drains approximately 37 square miles (23,500 acres) of St. Louis County.  Deer 
Creek originates in the northwest in Creve Coeur near Interstate 270 and Olive, and flows in a southeasterly 
direction approximately 10.76 miles before it enters the River des Peres at Maplewood, near Interstate 44 and 
McCausland. 
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Figure 1-3 Regional Watershed Boundaries (above)
Source: East-West Gateway Council of Governments   

  Figure 1-4 Deer Creek Watershed Streams (below)
Source: East-West Gateway Council of Governments 
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PHYSICAL AND NATURAL FEATURES 

STREAMS 

The major contributing streams within the watershed are Deer Creek, stream order 4; Twomile Creek, stream order 
3; Sebago Creek, stream order 2; Shady Grove Creek, stream order 2; and Black Creek, stream order 3 (Map 1-4). 
For several miles above Twomile Creek, Deer Creek is a third order stream.  In a 1993 report from the Litzsinger 
Ecology Center (LREC), which is located five miles upstream from the confluence with River Des Peres, Deer Creek is 
described as perennial stream although in “mid- summer when precipitation is least and evapo-transpiration is 
highest” it may experience only intermittent pools.  (Ochs, 1992).                      

GEOLOGY 

Geology in the St. Louis region consists of limestone, sandstone, and shale.  Areas north of the River des Peres 
watershed consist of sandstone, whereas areas further south in the watershed lay on alluvium deposits from 
former flood events.   Northern reaches of the River des Peres watershed itself as well as the northern part of its 
sub-watershed, Deer Creek, include Pennsylvanian limestone and sandstone, whereas western portions of the River 
Des Peres watershed and the southern half of the Deer Creek Watershed include Mississippian limestone and shale. 
(Map 1-5)

This region contains the oldest surface rocks in the state;   limestone that was formed about 345 million years ago 
during the later part of the Mississippian Period.   Meramecian series is a sequence of Mississippian rocks in the 
Mississippi River Valley and is named for the Meramec River.  

These rocks show that during the Late Mississippian, the land was alternately above and below sea level.   When 
the sea advanced, limestone (and occasionally shale) was deposited. When the sea retreated, erosion set in. 

The Mississipian limestone contains chert (or flint). Because chert is much harder and more resistant to weathering 
than limestone, erosion of the softer limestone has left a thick blanket of chert gravel on the hilltops and ridges.  
The Deer Creek watershed consists of Residuum which is a cherty limestone – clay and gravel -- up to 50 feet thick. 
(Map 1-6)
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Map 1-6 Deer Creek Surface Geology 
Source: East West Gateway Council of Govts.

Map 1-6 Deer Creek Surface Geology 
Source: East West Gateway Council of Govts.

Map 1-5 Deer Creek Bedrock Geology
Source: East West Gateway Council of Govts.
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KARST TOPOGRAPHY AND GEOGRAPHY 

The region has an extensive karst landscape due to the presence of limestone.  The Ozark Plateau’s aquifer system 
(Map 1-7) generally is characterized as a carbonate aquifer with numerous karst features throughout, including 
caves, springs, sink holes and losing streams that are created as groundwater dissolves soluble rock such as 
limestone or dolomite.  Karst aquifers have relatively free exchange of surface and ground water with limited 
geologic restrictions on water movement, which makes the aquifers susceptible to surface contamination.  
Microbiological activity in ground water can be affected by the presence of fractures, faults, and karst features such 
as losing streams, sinkholes, or solution channels in ground-water recharge areas that can affect the ability of 
viruses and bacteria to enter and move rapidly through the aquifers. 

Limestone is a sedimentary rock composed of calcium carbonate.   Approximately 166 sinks holes, rounded 
depression in the landscape formed when an underground cavity collapses, have been identified throughout the 
watershed (Map 1-8).  A majority of the sink holes are concentrated in the central area of the watershed between 
Ladue Road, Brentwood Blvd., and Rock Hill Road.  The sinkholes tend to follow the creek drainages. 

SOILS 

In the River des Peres watershed, the majority of soils have high runoff potential and low permeability, with some 
areas of lower runoff and higher permeability interspersed in the region.  The majority of soils in the River des Peres 
watershed are classified as Group D soils using the NRCS-USDA soil classification system.  Group D soils have very 
high runoff potential and very slow infiltration rate.  They also have the highest clay content (greater than 40%) of 
any group.  Small portions of the River des Peres watershed are classified as Group C and Group B soils.  Group C 
soils have moderately slow infiltration rates and contain between 20 and 40 percent clay.  Group B soils have 
moderately high infiltration rates and are composed of 10 to 20 percent clay.  Within the Deer Creek Sub-
Watershed, 51% of the area is characterized by Group D soils, 39% Group C, and 6% Group B, with 4% not rated.  
(Map 1-9)

Considering more specific soil types, much of the northern portions of the River des Peres watershed include soils in 
urban classes, which generally have low permeability and high runoff. Fishpot soil series, which have moderately 
low permeability, occur close the river.  Menfro soil types with silt and loam mixtures and moderate permeability 
occur in various areas throughout the watershed, sometimes with karst.  Winfield soils with moderate permeability 
also occur near Deer and Mackenzie Creeks in the River des Peres watershed. 

Within the Deer Creek Sub-watershed, approximately 50 to 60 percent consists of upland, which are classified as 
the Menfo-Winfield-Urban land association by the USDA-SCS (Map 1-10).   This classification consists of gently 
sloping to very steep slopes, and well drained and moderately well drained soils.  The remaining 40 to 50 percent of 
the watershed consists of the Urban land-Harvester-Fishpot association.  This classification consists of nearly level 
to moderately steep slopes, and somewhat poorly drained to moderately well drained soils.  (Source:  CH2MHill Deer 
Creek Watershed Study for MSD) 
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Map 1-7 Ozark Plateau Aquifer 
Source: East West Gateway Council of Govts. 

Map 1-8 Deer Creek Karst Areas and Sinkholes
Source: East West Gateway Council of Govts. 
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Hydrologic Soil Groups 

A: High Infiltration Rate 

B: Moderate Infiltration Rate 

C: Slow Infiltration Rate 

D: Very Slow Infiltration Rate 

Not Rated 

Group Type Acres Percent 

A 0         0%  

B 1,492         6% 

C 9,057       39%  

D 11,985       51% 

Not Rated 1,009         4%

Map 1-9:  Hydrologic Soil Groups 
Source: University of Missouri Center for Applied Research 

and Environmental Systems (CARES)

Map 1-10: Deer Creek Watershed Soil Types
Source: East West Gateway Council of Govts. 
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Source: East-West Gateway Council of Governments

Soil Type Acres       Percent

Fishpot-Urban land complex, 0 to 5 percent slopes 1,587 6.75%  

Iva-Urban land complex, 1 to 3 percent slopes 1,305 5.54%

Menfro-Urban land complex, 5 to 9 percent slopes 560 2.38%

Urban land, bottomland, 0 to 3 percent slopes 545 2.32%

Urban land, upland, 0 to 5 percent slopes 889 3.78%

Urban land-Harvester complex, 2 to 9 percent slopes 5,394 22.92%

Urban land-Harvester complex, 9 to 20 percent slopes 2,875 12.22%

Urban land-Harvester complex, karst, 2 to 9 percent slopes 1,279 5.43%

Wilbur silt loam, 0 to 2 percent slopes, frequently flooded 276 1.17%

Winfield silt loam, 9 to 14 percent slopes, eroded 245 1.04%

Winfield-Urban land complex, 2 to 5 percent slopes 1,980 8.41%

Winfield-Urban land complex, 5 to 9 percent slopes 3,654 15.53%

Winfield-Urban land complex, 9 to 20 percent slopes 1,509 6.41%

Other –individually less than 1.00% 1445 6.10%

Total 23,543 100%

The particular combination of soils, topography and underlying geology of this watershed present unique 
challenges which need to be carefully considered in the selection, design and implementation of the methods 
employed for effective stormwater management. Many of the soil types in the watershed are characterized as 
having slow or very slow infiltration rates which significantly limit stormwater volume reduction though ground 
infiltration.   

Low infiltration also reduces the bio-remediation of organic and inorganic contaminants and pollutants in 
stormwater. The ability of these soils to support plant material can be further degraded due to compaction from 
construction activities.   As a result, some soils in the watershed may need to be amended or restored in order to 
achieve the intents of the BMPs, such as volume reduction and improving water quality by elimination of 
contaminants. 
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HIGHLY ERODIBLE LANDS 

Where steep slopes or pavement can convert 
90% of rainfall to runoff, highly erodible land is 
subject to erosion and will subsequently 
deposit this sediment at a point where flow 
velocity slows.  Because stormwater BMPs are 
often at a low point or sump, this will be the 
location where sedimentation will occur.  We 
need to be aware of the locations of erodible 
areas in the watershed so that the right BMP is 
chosen for these areas.  For example, BMPs 
that utilize infiltration and filtration will likely 
require a higher level of maintenance in these 
areas, and this may impact our suggestion of 
which BMP is appropriate for areas downgrade 
of highly erodible soils.  Sediment deposition 
from soil erosion is the primary factor in 
reducing the effectiveness and functionality of 
stormwater BMPs. 

TOPOGRAPHY 

Consideration of slope, infiltration rate, soil composition, erosion potential, underlying geography, 
contaminant, and sediment loads will influence the location and selection of stormwater BMP 
methods and their effectiveness, as well as the maintenance required to keep them functioning as 
intended. 

The drainage patterns within the watershed are reflected in Map 1-12. 

WELLS 

Map 1-13 provides information about wells that are certified by the State of Missouri [Missouri 
Department of Natural Resources]. The information about well location, well ownership, well 
completion date, well construction, well yield, static water level, and borehole stratigraphy is 
provided by well drillers as required by state statute RSMo 256.600-256.640. 

Of the 768 documented wells in the watershed, 538 are monitoring wells, 6 are domestic wells, and 
61 wells do not have a "use" designated.

Highly Erodible Land
Potentially Highly Erodible Land
Not Highly Erodible Land
Not Rated
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Map 1-12 Deer Creek Topography
Source: East-West Gateway Council of Govts. 

Map 1-13 Deer Creek Well Site Locations 
Source: Missouri Spatial Data Information Service, 2007.
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LAND COVER 

The land cover is 82.21% urban with just 8.42% forest, 8.38% grassland, 0.47% crop land, 0.40% 
water, and 0.12% wetland.  Map 1-14 was obtained from CARES and characterizes the upper 
watershed as primarily low density urban, and the lower watershed as primarily high density urban. 

FLORA AND FAUNA 

The Deer Creek Watershed is in the middle of a major metropolitan area with a total population of 
2.5 million, and yet the creek and riparian corridor provides important habitat and functions as a 
travel corridor for an assortment of wildlife species such as deer, coyotes, fox, raccoon, mink, great 
blue herons, kingfishers, various ducks, turtles, fish, frogs, and macro-invertebrates.    

Although large lots in the central portion of the watershed provide minimally disturbed habitat for 
wildlife, 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 and reduces the quality of the habitat for birds and mammals.  

Large lots in the watershed offer an excellent opportunity for implementing rain gardens, planting 
trees, removing invasive species, and other green infrastructure BMP’s to improve water quality by 
holding back and removing runoff and the non-point source pollutants it carries, as well as reducing 
the velocity that also contributes to erosion and sedimentation problems.   

Map 14: Land Cover Deer Creek
Source:  University of Missouri CARES 
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RIPARIAN CORRIDOR 

A geomorphic study conducted 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 contributed 
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 volume and time of concentration in flood events.    

Many parts of the stream bank along Deer Creek are highly eroded and the stream has become 
incised and wider in places. 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, 
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.  

HYDROLOGY 

Like most streams in urbanized areas, Deer 
Creek suffers from a dramatically altered 
hydrology characterized by flash flood events 
during times of heavy rains and by channel 
fragmentation during dry periods.  Historically, 
Deer Creek was a perennial flowing stream 
throughout most parts of its watershed. Deep-
rooted perennial plants with extensive fibrous 
root systems from native prairie, oak savannah, 
and oak woodlands that comprised much of the 
vegetative cover in this area prior to European 
settlement would have permitted rains to soak 
into the soil, entering into the groundwater 
system and slowly charging the creek with 
water. Flooding events after a heavy rain would 
be characterized by a gradual rise and recession 
of water in the streambed.   

Today, however, in part due to impervious surface areas that include infrastructure designed to 
convey flow to the stream as quickly as possible during rain events, tributary streams within the Deer 
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Creek watershed experience a rapid rise after even a small rain event, and tend to be flashy.  The 
U.S. Geological Survey stream gaging stations document this rapid rise and fall of stream level (Figure 
1-2 above and Appendix 1A).  Currently the stream is forced to transport much larger amounts of 
water and sediment through its banks even during small rain events.  In large storms, the Creek and 
its tributaries flood beyond its banks. Major floods have occurred in Deer Creek on five occasions in 
the last half-century: June 1957, April 1973, April 1979, July 1991, and September 2008.  

PRECIPITATION  

According to CARES data, precipitation in 
the St. Louis region has ranged from 
thirty-nine to forty-two inches of 
precipitation annually from 1971-2000 
(Map 1-15).  This rate is among the higher 
precipitation rates in the nation.  This 
high precipitation rate combined with 
urban development leads to saturated 
soils and steep flooding spikes as shown 
in Figure 1-2. 

39-40 inches
40-41 inches
41-42 inches

FEMA FLOODPLAIN 

Significant development has been permitted in the flood plain of Deer Creek and its tributaries. This 
development occurred before the adoption of the FEMA Flood Insurance Rate Maps (FIRMs) and the 
National Floodplain Insurance Program (NFIP) by the cities and county.  A majority of the structures 
affected by floodwaters include commercial and industrial structures (such as manufacturing 
buildings, industrial parks, warehousing, and distribution centers).     A few retail shops and 
residences are also in the floodplain. In September 2008, flash flooding on interior streams did 
significant damage in St. Louis County impacting 302 commercial properties. The City of Brentwood, 
which is entirely in the Deer Creek Watershed, experienced 45% of the commercial property damage 
of the county as a whole.  (Wilson, 2008).  Map 1-16 outlines the 100 Year Flood Zone in the Deer 
Creek Watershed. 

Min. Annual 
(in.) 

Max. Annual 
(in.) 

Avg. Annual 
(in.) 

39.81 41.13 40.33

Map 15: Precipitation Deer Creek
Source:  University of Missouri CARES 
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DEMOGRAPHIC CHARACTERISTICS 

POLITICAL DEMOGRAPHY 

The Deer Creek watershed lies completely within central St. Louis County, (~2,513 persons per 
square mile) and includes all or parts of 21 municipalities.  The number of municipalities involved in  
land management decisions in the watershed complicates any concerted effort at watershed 
planning.  Although one sewer district, the Metropolitan St. Louis Sewer District (MSD), is  
responsible for stormwater planning and preparation of the Phase II stormwater permit for the 
larger communities, each community is responsible for development and enforcement of its own 
practices on publicly owned land and for management of development within its borders.  In  
 addition, Missouri Department of Natural Resources, U.S. Army Corps of Engineers, Great Rivers 
Greenway District, East West Gateway Council of Governments,   St. Louis County and St. Louis 
County Municipal League each have jurisdictional or regional planning roles in the watershed.          
                                               

Map 16: Flood Plain Deer Creek
Source:  East West Gateway Council of Govts. 
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POPULATION LEVELS 

The population in the 
watershed was 
approximately 93,000 in 
2000.  Employment in the 
watershed at the time of 
the 2000 census was 
108,000. Table 1-1
provides a list of all the 
municipalities and the 
estimated population 
employed in the 
watershed and living in the 
watershed.  

Data Source: East-West Gateway 
Council of Governments 

POPULATION DENSITY
  

Map 1-17 was produced by 
the Center for Applied 
Research and 
Environmental Systems 
(CARES) and depicts the 2000 U.S. census data for the Deer Creek Watershed.  The highest 
population density is located along the east and southeast portions of the watershed.   

LAND USE 

Land use in the Deer Creek Watershed in 2008 is reflected Map 1-18.    The watershed is 71% 
residential, primarily made up of single-family homes.  In addition, 11% of the watershed is allocated 
for park, recreational or agricultural open space; 9% of the watershed is used for 
commercial/industrial purposes, 8% of the land is owned by institutions, and there is no data for 1% 
of the land area.

Location (Municipality) Employment 
(LEHD) 2006

Population 
2000

% of municipal
Population in 
Watershed

Deer Creek Watershed 108,159 92,981

Brentwood 14096 7693 100%
Clayton 27056 9998 78%
Country Life Acres 36 81 100%
Creve Coeur 18328 6398 39%
Crystal Lake Park 12 457 100%
Des Peres 3024 3240 38%
Frontenac 4441 3483 100%
Glendale 588 5245 91%
Huntleigh 17 323 100%
Kirkwood 4207 6794 25%
Ladue 8901 8645 100%
Maplewood 4369 5558 60%
Olivette 88 1926 26%
Richmond Heights 9783 8462 88%
Rock Hill 2159 4765 100%
Shrewsbury 328 524 8%
Town and Country 1937 1229 12%
University City 2441 3597 10%
Warson Woods 553 1970 100%
Webster Groves 5581 12297 53%
Westwood 144 284 100%

Table 1-1: Population by Municipality, Deer Creek Watershed
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Map 1-17:  Census 
Data Deer Creek 

Source:  University of 
Missouri CARES 

Map 1-18:  Existing Land Use Data Deer Creek
Source:  East West Gateway Council of Govts.
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ECONOMICS 

The St. Louis county population as a whole grew rapidly from 1960-1990 but since that time it has 
flattened out and even declined slightly. The Deer Creek watershed is situated in the center of the 
county and with a diversity of cities also represents and experiences the general trends of the 
county. 

The Deer Creek area is predominantly residential, however the floodplain areas of Deer Creek and 
Black Creek have a variety of small businesses and light industry most of which has been there for 
several decades or longer. 

Place Name 
2000 Census 
Population 

2008 
Population 
Estimate 

2000 
Population 

Within Deer 
Creek 

2000 White 
Population 

Within 
Deer Creek 

2000 Black 
Population 

Within 
Deer Creek 

2000 Other 
Population 
(Including 
Hispanic) 

Within 
Deer Creek 

Brentwood city 7693 7182 7678 7027 135 516 
Clayton city 12825 16088 10011 8191 950 870 
Country Life Acres village 81 79 81 70 1 10
Creve Coeur city 16500 16868 6398 5893 122 383
Crystal Lake Park city 457 440 441 425 0 16 
Des Peres city 8592 8603 3240 3141 25 74 
Frontenac city 3483 3546 3483 3286 28 169 
Glendale city 5767 5490 5245 5065 51 129
Huntleigh city 323 328 323 314 0 9
Kirkwood city 27324 26760 6818 6524 88 206 
Ladue city 8645 8193 8641 8308 76 257 
Maplewood city 9228 8626 5558 4188 835 535 
Olivette city 7438 7449 1930 1760 88 82
Richmond Heights city 9602 9093 8462 6649 1252 561
Rock Hill city 4765 4580 4765 3206 1299 260 
Shrewsbury city 6644 6235 524 516 0 8 
St. Louis city 348189 354361 12 9 2 1
Town and Country city 10894 10710 1225 1086 15 124
University City city 37428 36289 3584 2471 670 443
Warson Woods city 1983 1865 1946 1897 10 39 
Webster Groves city 23230 22335 12297 10517 1368 412 
Westwood village 284 289 284 272 9 3

Sources: Census 2000 (all block level data), 2008 Census Estimates 
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Median 
household 
income in 

1999 

Per 
capita 

income 
in 1999 

Poverty 
Rate 

Entirely 
Within 

Watershed? 
Brentwood city, Missouri 50,643 30,645 5.5 YES
Clayton city, Missouri 64,184 48,055 7.7 NO
Country Life Acres village, Missouri 193,271 100,617 3.3 NO
Creve Coeur city, Missouri 75,032 47,905 2.9 NO 
Crystal Lake Park city, Missouri 78,441 55,596 3.1 YES 
Des Peres city, Missouri 96,433 40,916 1.5 NO 
Frontenac city, Missouri 119,508 64,532 1.2 YES 
Glendale city, Missouri 75,279 35,136 0.4 NO
Huntleigh city, Missouri 200,000+ 104,420 1.3 YES
Kirkwood city, Missouri 55,122 32,012 4.6 NO
Ladue city, Missouri 141,720 89,623 2.1 YES
Maplewood city, Missouri 29,151 19,087 14.1 NO 
Olivette city, Missouri 57,669 32,379 4.3 NO 
Richmond Heights city, Missouri 50,557 37,217 7.3 NO 
Rock Hill city, Missouri 47,869 25,803 5.1 YES 
Shrewsbury city, Missouri 40,896 27,479 8.7 NO
Town and Country city, Missouri 139,967 69,347 2.5 NO
University City city, Missouri 40,902 26,901 14.7 NO
Warson Woods city, Missouri 87,330 46,575 2.7 YES
Webster Groves city, Missouri 60,524 31,327 4.8 NO 
Westwood village, Missouri 119,618 80,990 0.7 YES 

Source: East-West Gateway Council of Governments 
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