Valley Creek Summit I Report
Held April 20, 2004
Valley Forge National Historical Park
A watershed—the land area that drains water to a particular stream, river, or
lake—is a land feature that can be identified by tracing a line along the highest
elevations between two areas on a map, often a ridge. The Valley Creek
Watershed is a 23.4 square mile watershed within the Philadelphia Metropolitan
area. The stream flows through Valley Forge National Historical Park and is
home to fish species such as trout, sculpin and dace, as well as providing
important habitat to many species of birds, mammals and amphibians. Valley
Creek and its tributaries are critical water resources, valued for recreation,
wildlife habitat and enhancing the landscape. Because of its suburban location,
Valley Creek has experienced dramatic change in residential and commercial
development some of which are severe enough to threaten it.
Valley Creek traverses the region known as the “Great Valley.” It flows through
Great Valley Corporate Center (the high-tech center of the area), and
Chesterbrook (along the US Route 202 corridor), to its mouth at the Schuylkill
River in Valley Forge National Historical Park (VFNHP). It is a Class A trout
fishery with nature preserves, parks and lands under conservation easement
along the stream. In 1993, Valley Creek was awarded the highest protection the
Commonwealth of Pen7nsylvania has to offer: Exceptional Value.
Unfortunately, Valley Creek is also under great stress from such rapid
development and from inadequate storm water management which has resulted
in bank erosion, siltation, and extremely high levels of flooding. This has created
infrastructure problems for landowners, townships, and roads and is threatening
the Knox covered bridge, Washington’s Headquarters, Route 252, and more.
The inadequate storm water management has also negatively impacted the biohabitat and bio-mass of the Creek itself.
A healthy watershed contributes to the regional cycle. Rain falls on forests and
soaks into the ground. Trees transpire moisture back into the atmosphere,
cooling the air and feeding summer thunderstorms. Groundwater is recharged
and springs run clear and cold. Shaded streams support populations of coldwater
trout and warm water bass, and bluegills.
Between 18% and 24% of the Valley Creek Watershed is now covered with
impervious surfaces: roads, rooftops, and parking lots. Pollutants that fall on
roads and parking lots are flushed into the tributaries. As rain falls it runs off in
sheets, racing down tributaries and eroding their banks. Stream bottoms are
scoured, and then covered with layers of sand and silt.
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Forests and meadows that soaked up rainfall once covered the watershed, but
now floods are common. Washington’s Headquarters were almost flooded by
Hurricane Floyd in 1999. When the next big storm hits, will the treasures of
Valley Forge National Historical Park be ruined?
Rare wild trout, like canaries in a mine, are indicators of clean, cold water.
Floods, droughts, and destruction of stream habitat are threatening trout, telling
us that the Valley Creek Watershed is in trouble.
Out of concern for the viability of Valley Creek and the watershed, numerous
studies and projects are underway or have been completed by various
organizations and agencies. With time running out before the damage is
irreversible, these efforts need to be coordinated so that the best use of funding
and expertise that is available can be utilized to improve and restore the health of
the watershed. To facilitate the process, the Valley Creek Restoration
Partnership has been established. The Partnership is made up of an active group
of environmental organizations and its advisors include universities, townships,
and county and state agencies. (see Appendix B for Valley Creek Restoration
Partnership statement of purpose) The goal of the Partnership is to use and
leverage broad-based support in order to expedite restoration projects. Critical to
the success of this project is the participation of all elements of the Valley Creek
community. As the largest single area of open space in Southeastern
Pennsylvania, the Valley Forge National Historical Park is highly invested in
supporting the protection of the Valley Creek Watershed.
On April 20, 2004, the Partnership held the Valley Creek Summit I at the
Education Center of Valley Forge National Historical Park to focus on the
physical and biological health of the Creek, identify and prioritize problems in the
watershed, and chart a course of action. A copy of the agenda for Summit I is
included in this report as Appendix A. A second summit is being planned to
address actions and solutions. Summaries and selected documents from the first
Summit are provided here to show the breadth of activities and participants
focused on this common concern and to make available information that may be
useful to those making decisions that will affect the future of the Valley Creek
Watershed.
An ”Exceptional Value” designation is difficult to get and easy to lose. Those with
a stake in maintaining the health of the Creek know that it will take more than
analysis to make a difference. In the words of Ralph Heister, a presenter at the
first Summit, “We’ve studied Valley Creek to death. We know what the problems
are. What are we going to do about them?”
The Valley Creek Restoration Partnership invites you to consider the role you
might play in helping to protect Valley Creek and its watershed. Some of the
ways individuals and organizations can help are:
• Funding

2

•
•
•
•
•
•

Advocacy
Communication and education
Championing the cause within your organization
Project ideas
Collaboration
Volunteers

This report is presented in three parts:
• A. Health of Valley Creek Watershed
• B. Problem Identification and Prioritization
• C. Action Steps to Address Problems
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A. Health of Valley Creek Watershed
Dr. Ralph Heister opened the summit with a keynote address on the history of
pollution in Valley Creek, a description of studies of Valley Creek performed by
he and his students, and a description of the actions taken to address problems
in Valley Creek over several decades. His paper follows.

Significant Events and Changes in Valley Creek

1958-present
In the Fall of 1958 the Chester Valley was mostly farms and large estates.
What is presently Chesterbrook had a Black Angus herd and 700 acres of corn.
That herd was there until 1972.
The water quality seemed very good and all tributaries had a good flow.
In 1964, I stopped taking students into Valley Creek because of the presence of
the sewage fungus Sphaerotilus on the stream bottom. Sphaerotilus is a sure
indicator of human waste in the stream. The Chester Valley Sportsmen Club
adopted Valley Creek from the early 1960's until the late 1970's. They stocked
the stream with their club raised trout and built jack dams in the stream. Trout
Unlimited later adopted Valley Creek, rebuilt some of the Jack dams and has
fought for protection of the stream since about 1981.
The Sportsmen discovered the Knickerbocker landfill was accepting
sewage sludge in the late 1960's. This is a limestone quarry located on a fault
plane. This was the source of Sphaerotilus. Through a court adjudication the
dumping was stopped and the stream seemed to improve greatly by 1971.
We returned to study Valley Creek in the Fall of 1972. We were anticipating the
construction of a large (8 townships) regional sewer system within four years. At that
time the major problems were organic enrichment, chemical barriers at outfalls, and
sedimentation and scouring as related to runoff.
The major contributors to enrichment were thirteen sewage treatment plants.
Most failed on a regular basis. Here in Valley Forge Park under low flow conditions
4.2% of the stream was effluent, some untreated. Raw sewage entered Valley Creek
from many locations. Examples include the Candlewyck Diner at Rt. 30 and 401 and the
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Fraser theater.
When package treatment plants fail, it may be hours or days until discovered. To
sanitize the raw effluent, high concentrations of chlorine were used bleaching the stream
bottom for 50 to 100 feet downstream.
Heavy metals (Fe, Mn, Ni, Pb) were leaching from the Knickerbocher Landfill.
Sedimentation and scouring of the stream bottom was a problem in 1972. Water during
Hurricane Agnes in the summer of 1972 reached the steps of Washington's Headquarters.
Increased flooding will be an increasing problem.
Students calculated peak discharge for a 100 yr. rainfall to be 6360 cfs. The
Chesterbrook Plan (October 4, 1971) calculated 6000 cfs. when the watershed is fully
developed. How does that stand the test of time?
In 1973, Conestoga students presented an alternative to the proposed regional
sewer system that included several smaller systems using spray irrigation and land
management tools. This hearing took place at Conestoga High School before the EPA
Region III administrator.

Fall 1978
The Valley Forge Regional Sewer system was completed in 1976 with an initial
capacity of around 4 MGD. Capacity is now about 12 MGD and growing. Conestoga
students repeated their 1972 model at the same locations and under similar conditions,
and found that the organic enrichment parameters indicated an improved health of the
stream:
•
•
•
•

Average decrease of phosphate 64.7%
Average decrease of Nitrate 58.3%
Fecal coliforms and fecal streptococcus decreased
FC/FS ratio decreased 6 times

Fish diversity in the stream in Valley Forge Park decreased (d = 1.74 to 0.59) and benthic
diversity decreased slightly (d = 1.03 to 1.00). We believed these decreases were due to
the fact that the stream ecosystem had not healed from the effects of construction.
At the time of our work in 1978 our concern was the impact of urban development on
the water quality and quantity within the Valley Creek watershed.
•
•

The peak discharge during a 100 year rainfall increased 340%
Many, if not most, of the feeder tributaries were drying up during low flow conditions
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•

and are now storm water channels.
It is estimated that about 10% of the sewage in the Valley Forge Treatment Plant is
Chester Valley ground water due to infiltration into sewer pipes.

The Knickerbocher Landfill was an increasing problem:
•
•
•

Significant increases in manganese, nickel, lead, iron, and coliform bacteria were
detected immediately downstream from the landfill in both surface water and ground
water.
There were many management violations that impacted the stream, such as, trash in
the stream, terrific sedimentation from fill soil and illegal nighttime dumping.
Leachate from the holding tank on landfill property was observed flowing into Valley
Creek on every observation. This leachate was found to have a TLm of 5.6% at 96
hrs. on goldfish (Carrassius auratus) using standard bio – assay methods.
Following a public meeting at Conestoga High School in the Spring of 1979 nine

organizations formed the valley Creek Coalition, hired an attorney, and sued the landfill
owner. The Coalition prevailed. Three of those organizations are part of the Valley Creek
Restoration Partnership.
The landfill was closed in 1981. It wasn't until 1991 that the hole was filled, a
leachate collection and treatment system was in place, monitoring wells were dug, earth clay cover in place, and vents in place, that the landfill was officially closed. The impact
of groundwater pollution on Valley Creek will be with us for decades to come.
As recently as the Fall of 1978 illegal septage dumping into Little Valley Creek in its
headwaters along Warren Ave. in Malvern was uncovered using simultaneous 24 - hr.
sampling of dissolved oxygen at five sites in the stream.

Fall of 1983
The water quality in Valley Creek from 1978 to 1983 was affected by intermittent
spills and chronic problems. There were at least fourteen pollution incidents killing fish
between 1978 and June 1983. They included an unleaded gas spill, four PCB spills, raw
sewage from a ruptured sewage line and two cyanide spills. The National Rolling Mills
cyanide spill on April 17, 1979 was unusually damaging to the fish community.
Valley Forge Sports Garden (now Syms clothing) was leaking septage into Little
Valley Creek. This was detected by correlating bacteria counts over time in the stream
with activity at the roller skating rink. This facility had not been sewered. They were
required to be sewered no later than July 1, 1984.
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Fish samples, collected by the Pa. DER between February 19, 1979 and March 4,
1983 showed PCB levels as high as 4.4 ppm.
About 1980 a student came across two large pits (60' diameter) filled with drums
labeled TCE. This was the Chemclene Company on Rt. 29 across from Great Valley
High School. This site had contaminated the groundwater with TCE and was eventually
designated a super - fund site.
Sampling in the Fall of 1986 indicated an increase in benthic diversity ranging from
(d= 1.65 to 2.43) and fish diversity ranging from (d= 1.86 to 3.13), and a significant
decrease in heavy metals below the landfill.
•
•
•
•

Students sampled PCB levels (whole fish basis) in trout and White Suckers. High
levels of PCB were found in trout (4.0 to 6.5 ppm.) and White Suckers (8.3 to 10.0
ppm.)
PCB's in White Suckers below the landfill were 2.8 times higher than above
thelandfill.
Fishermen were warned not to keep or eat the fish caught in Valley Creek by the Pa.
Fish Commission.
Trout Unlimited (Valley Forge Chp.) sued four railroads, which indirectly led to the
Valley Creek Restoration Partnership.

Fall 1989 to 1993
The Warner quarry de-watered the quarry by pumping water into Valley Creek for over
50 years. This permitted quarrying operations on the floor of the quarry. The quarry closed in
the 1990's. The quarry is now filled with water and is the centerpiece for a corporate
development. Three and one-half MGD continues to be pumped to supplement the Valley Creek
flow.
The Valley Creek Watershed has a very complicated hydrology with infiltration by
sewers, public sewering of most of the Valley, public water in-flow, quarry de-watering
operations and increasing impervious surface due to urbanization. The valley may be more than
50% developed. The net effect is de-watering the groundwater.
It is clear that cold water, limestone streams, like Valley Creek have great resilience to
withstand environmental insults. I have observed these insults for almost 47 years. They are both
chronic and intermittent. With all of these events, the fish and benthic communities do fairly
well. The stream is heavily fished and enjoyed by thousands.
On October 6, 1993 the Pa. Environmental Quality Board recognized the importance of
protecting this waterway and up-graded its designation to an Exceptional Value stream. This is
the highest designation Pennsylvania has to offer and is supposed to give Special Protection to
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Valley Creek.
With urbanization out of control, the stream's biggest challenge is ahead.
Dr. Ralph D. Heister, Jr.

Abstracts of Presentations at Summit I
How Can the Biological Productivity of Valley Creek Increase?
Chuck Marshall, Restoration Planner, Valley Creek Trustee Council
To increase the biological productivity of the Valley Creek watershed it is
necessary to reduce the negative effects of excess sediment in all streams. The
primary sediment of concern appears to be sand that is created and transported
during storm events. Clays and silts are also eroded during rain events but do
not appear excessive on stream channel bottoms. Some people believe that
clays and silts are carried to the Schuylkill River by high waters while excess
sandy sediments deposit on stream bottoms and cause negative effects on
macroinvertebrates, the food source for trout and other fish. Excess sediment
also causes direct impairment of trout spawning in the watershed, smothering
trout eggs, among other things.
The excess sediment comes from the erosion of streambanks all over the
watershed (not so much from out-of-stream non-point source activities such as
agriculture and construction). Hundreds of sections of stream banks in Valley
Creek are highly eroded. Some of these banks are highly erodable while others
are moderately erodable. Some stream banks containing large amounts of sand
are located behind dams, e.g., in Valley Forge National Historical Park, and are
very loose and easily erodable.
The excess erosion is caused by the forces of unnaturally high stream flows
against stream banks during storms. The amount of stream flow is excessive
and still growing due to increased runoff from properties developed over the past
several decades. The covering of the watershed with impervious surfaces
(roads, parking lots, roofs, etc) without adequate stormwater management
(infiltration and evaporation) causes increased runoff from the properties
into the streams. The force with which stream flows strike stream banks
increases directly with the amount of flow, causing erosion at most outer
banks of the streams. Runoff from pavements, roofs, parking lots, and roads is
so high in temperature that Valley Creek stream temperatures have increased.
Stream temperatures in Valley Creek have historically not been a worry, but are
now of great concern.
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Biota in Valley Creek, Chester County, PA
Dr. Susan S. Kilham
Drexel University
General Results
• Since 1993, brown trout have declined in abundance and distribution in Valley
Creek, from 25% to 12% of total fish abundance.
• Brown trout have very limited ranges of movement in the stream. Good fish
diversity seen even in highly impervious areas due to high ground water influx
• Increased stream temperature from urban runoff is of increasing concern,
especially for trout, with summer temperatures reaching the low end of the lethal
range.
• Increasing fine particulate matter from urbanization degrades habitat for many
organisms.
• Stable nitrogen isotope analyses (a useful management tool for evaluating
human sewage inputs in urban areas) revealed an elevated ∂15N at all food web
levels at stations downstream of the septic/sewer divide in the Valley Creek
Branch.
• PCBs are biomagnified in the food web in Little Valley Creek.
Valley Creek watershed is no longer in “an excellent state of health” and
conditions will likely worsen as urbanization continues. It is in jeopardy of losing
its “Exceptional Value” status based on the decline of the brown trout. Strong
efforts should be made to control stormwater run-off, restore riparian areas, and
protect springs.

Biological, Chemical, and Physical Conditions in the Valley Creek Basin,
1970-2004
U.S. Geological Survey
Water Resources Division
Drew Reif
Data Sources

• Chester County Biological Monitoring Network (1970-2004) - Invertebrates
Chemical, Sediment, and Habitat data
• Gaging Station at Pa Turnpike Bridge

•
•

WQN biological and chemical sampling (Wilson Road) 1972 - present
Chemical sampling for VFNHP at Rt. 29 (Ammonia)

Summary
•Invertebrate communities have depressed numbers of taxa and EPT taxa but
limestone streams are likely to have reduced invertebrate numbers
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•

HBI values indicate moderate organic enrichment. (Figures 2, 3, and 4
below).
• Erosion creating unstable habitat
• Reduced invertebrate numbers are most likely due to:
1. “natural conditions in a limestone influenced stream”
2. unstable habitat—erosion and deposition—resulting from a urbanized land
use.(Figure 7)

•
•

Synoptic sampling: Lox Taxa & EPT values are consistent through out basin
HBI values—respond to enrichment and disturbance, value under 4 is best
(Figure 8)
• Chemical data indicate low to moderate nutrients and low metal
concentrations.
• Nitrate, 2.7 mg/L is relatively low, consistent over time
• Phosphorous & ammonia, ammonia high at Rt 29 bridge (Figure 5 )
• Heaviest contaminants are being washed out with sediments & replaced by
cleaner sediments

•

PCB and organic compound concentrations in sediments are decreasing over
time (Figure 6).

2003 Invertebrate Data
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Figure 2
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Phosphorus and Ammonia
• Generally low
phosphorus
(below .02 mg/l)
but occasional
high values.
• Low Ammonia
concentrations
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Figure 5

• Low Metals
Concentrations
• Most metals analyzed
were below detection.
• High PCBs in
sediment in 1970’s –
1980’s – decreasing
through present.
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Figure 7

HBI values -2000
• Indicates moderate
nutrient enrichment
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Habitat Evaluation
Mike Boyer, PA Department of Environmental Protection
State Surface Water Assessment Protocol (SSWAP) surveys were conducted on
the Valley Creek watershed during 1998 and 1999. SSWAP consists of a family
level macroinvertebrate investigation and a visual habitat evaluation. Five of the
fifteen stations assessed were found to be impaired (2/7 on Valley Creek main
stem, 1/3 on Little Valley Creek, 2/3 UNT's to Little Valley Creek). Two stations
on UNT's to Valley Creek were unimpaired. Most impairments were due to
stormwater related impacts, bank modification, removal of vegetation or
channelization. Percent EPT taxa in the benthic assemblages ranged from 21%
to 60%. Percent sensitive taxa ranged from 8% to 50%. Sensitivity of the
dominant taxa at each station ranged from 2 to 6 (scale of 0 to 10, 0 being most
sensitive). An UNT to Valley Creek at VFNHP and Crabby Creek had the highest
diversity and contained the most sensitive organisms. Reassessment planned
for 2005—chemical detail and fish analysis. (Figures 9 through 14 below).
Figures 9 and 10:

Valley Creek Impairments
• Source: Channelization
– Causes: Siltation, Turbidity

• Source: Removal of vegetation
– Cause: Siltation

• Source: Road runoff
– Cause: Turbidity
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Little Valley Creek Impairments
• Source: Urban runoff/Storm sewers
– Cause: Nutrients

• Source: Bank modifications
– Causes: Flow alterations, turbidity

• Source: Removal of vegetation
– Causes: Flow alterations, turbidity

• Source: Road runoff
– Cause: Turbidity

Figure 11

UNT Little Valley Creek
Impairments
• Source: Urban runoff/Storm sewers
– Causes: Siltation, turbidity
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Valley Creek Physical Features and the Trout Fishery
Mark A. Hartle, Fisheries Biologist, Division of Environmental Services
Pennsylvania Fish and Boat Commission
Valley Creek, Chester County, Pennsylvania is a unique stream. It has the
highest biomass classification of wild brown trout, “Class A”, while being on the
fringe of a very large metropolitan area. The fishery of Valley and Little Valley
Creeks has influenced its designation of Exceptional Value under Pennsylvania
Water Quality Standards Regulations and how discharges and regulated
activities along the stream are evaluated.
The discovery of PCBs in fish in Little Valley and Valley Creeks led to cessation
of stocking and implementation of a no-harvest rule in the mid-1980s that
protected fish. Brown trout responded in spectacular fashion, reaching biomass
levels of triple the 40 kilograms per hectare Class A standard in some stream
reaches. Mean Valley Creek trout biomass peaked in 1990, when it averaged 67
kg/ha and declined by 40% to 40 kg/ha in 2002. The degree of impact
attributable to natural conditions such as drought, and man-induced changes
such as development is unclear. The low number of trout and low biomass in
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headwater sections of the stream was notable and considered to be associated
with stream degradation. Examination of flow data for a recent 11-year period
showed little change in median flow, slightly lower lowest flows and a more
extreme highest flow with Hurricane Floyd than for the preceding 10 year period.
Analysis could not clearly correlate flow data with fish responses. The National
Park Service and Fish and Boat Commission found a total of nineteen fish
species in Valley Creek in 2002. The presence of exotic species like goldfish
and warmwater species such as bass and sunfish can indicate a challenged cold
fishery in a transitional state. Crabby Creek, a tributary of Little Valley Creek
historically had a significant wild brook trout population present. A heavily
scoured channel and no brook trout were found when two 150-meter stations
were electrofished in 2002. One data gap identified in the Valley Creek
watershed is the lack of information on favored spawning areas in the main stem
and tributaries. Information will be gathered in the fall of 2004.
The U. S. EPA Rapid Bioassessment protocol was used to evaluate habitat at 27
sites in the watershed in 2002. Scores can fall within four categories ranging
from Poor to Optimal. Aquatic habitat in the Valley Creek watershed was within
the middle two categories of fair to suboptimal. Poor substrate characteristics
(microhabitat) usually corresponded to poor stream channel characteristics.
Restoration should target upstream reaches with lower scoring habitat.
Observation indicated many shifting gravel bars, which was indicative of frequent
high flows increasing the particle sizes moved and deposited. The EPA
methodology equates gravel substrate with better habitat and failed to capture
the extent of this substrate problem.
An overarching point to remember in this aquatic system is that the significant
amount of groundwater flow is the stabilizing factor biologically in the Valley
Creek watershed. Without this factor, the cold water community would cease to
exist. (Figures 15 through 25 below)
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Valley Creek Flows
Lowest flow
Exceedance 10/1/82 to 9/30/92 10/1/92 to 9/30/01
100%
9.8
7.4
90%
16
14
50%
24
23
20%
36
39
10%
51.8
52
0%
684
2020

Highest flow

Figure 15

Fish species in Valley Creek
Brown trout

Largemouth bass

White sucker

Smallmouth bass

Tessellated darter

Rock bass

Blacknose dace

Bluegill

Longnose dace

Green sunfish

Cutlips minnow

Pumpkinseed

Pearl dace

Brown bullhead

Bluntnose minnow

Common shiner

No eels!

Spotfin shiner

2002 NPS, PFBC data

Spottail shiner

Figure 16
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Valley Creek
Brown Trout Biomass 1984 - 2002
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Figure 17

Little Valley Creek
Brown Trout Biomass 1983 - 2002
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Figure 18
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Physical Stream Habitat
• EPA Rapid Bioassessment Protocol
methodology
• Quantitative consensus score for 10
qualitative habitat parameters
• Evaluation of …
Substrate characteristics (2)
Channel characteristics

(5)

Bank / riparian corridor

(3)

Habitat Score

Valley Creek Habitat Scores - 2002
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Figures 19 and 20
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Habitat Score

Valley Creek Habitat Scores - 2002
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Valley Creek Habitat Scores - 2002
Corridor
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Figures 21 and 22
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Habitat Score

Little Valley Ck Habitat Scores - 2002
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Crabby Creek Habitat Scores - 2002
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Figure 24
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Habitat Evaluation Results
27 Sites evaluated
18-24% Impervious surface
impacts evident
Results in fair to suboptimal range
Restoration targets upper reaches
first & primary candidates are
low suboptimal and fair sites

Figure 25

Abstract for Craig Thomas
Water Resources Planning in Chester County
The issuance by the Water Resources Authority of Chester County of
Watersheds in 2002 served as a Rivers Conservation Plan for Chester County
watersheds as a guide to accommodate planned growth while maintaining the
integrity of our watershed resources. Under the Plan, Valley Creek watershed
was ranked as a high priority for reducing stormwater runoff and flooding and in
need for restoring water quality. To rectify this situation the CC WRA has
initiated two studies of Valley Creek watershed. One study is a fluvial
geomorphology study (FGS) that will point to restoration needs based on an
understanding of the conditions of the stream and the stream corridor. The
second study, under PA Act 167, will outline features of stormwater management
codes that the townships covering the watershed should have to deal with
development and re-development. These studies are in progress and are being
coordinated with the many governmental agencies, academic institutions, and
environmental organizations that have studied the watershed.
The Act 167 study is a plan for stormwater management on a watershed basis. It
pertains to water quantity and quality. This study will be completed in 2007. The
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FGM study consists of three parts; 1) a desktop assessment, 2) a cruised reach
assessment, and 3) a measured reach assessment. The cruised reach
assessment will evaluate bankful conditions, floodplain conditions, bed material,
meander patterns, debris or culverts affecting flow, riparian habitat, barriers to
fish movement, and invertebrate habitat. Preliminary results of the FGM study
show that Valley Creek has good riparian corridors including many lands
protected by the Open Land Conservancy. Approximately, half of the watershed
is classified as a C4 stream using the Rosgen classification system. This means
that are riffle/pool dominated, gravel-dominated, have meanders, and are slightly
entrenched. The measured reach assessment of 34 reaches will occur in April
and May.

Abstract for Dr. Claire Welty
University of Maryland, Baltimore Campus, (Formerly with
Drexel University)
Observations of the Effects of Urbanization Hydrologic and
Geomorphic Processes in Valley Creek Watershed
Students located 108 sampleable springs in Valley Creek watershed. (Figure 26)
The central valley of the watershed is relatively flat and contains carbonate rock,
while the southern and northern hillsides are non-carbonate rock. (Figure 27)
The pH was between 5.0 and 8.3. The specific conductance was 30 – 1700
mg/l. The watershed was 17 % impervious as of 2002. (Editor’s note: The CC
WRA shows 24 % impervious in Watersheds while Cahill & Associates data
shows 18 %.) (Figure 1 above) Sodium concentrations were 3 – 180 mg/l.
Chlordie concentrations were 2.6 – 270 mg/l. Calcium concentrations were 0.1 –
190 mg/l. Bromide concentrations exist in Valley Creek and are highest near the
Foote Mineral Site at the western end of the watershed. (Figure 28)
Valley Creek water quantity is highly affected by the flows from the Warner
Quarry, now the site of the Atwater office park developed by Trammell Crow.
The quantities from the quarry have varied by time cycles during the day as a
function of the pumping regime. Other work done by Drexel University showed
an inventory of 111 detention basins. (Figure 29) Many of these basins are not
operating as designed and show major failures. A key result from the modeling
done by Drexel shows that, for a 2.0 inch rainfall, the peak flow without basins
would be 117 cfs. The flow with the basins, in their existing condition, is 114 cfs.
(Figure 30) Thus, the many existing basins have a small effect on peak flow.
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Spring survey and analysis
• 108 sampleable springs
• Geologic vs. Land-Use Signatures

Figure 26

Geology

pH

Specific Conductance

5.0 - 8.3

30 - 1700 mg/L

Figure 27
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Bromide Concentrations
in Valley Creek

•
Foote Mineral Site
Figure 28

Stormwater Management
• 111 detention basins
• Functioning as designed?
• Additive effects?

Figure 29
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Methods
•
•
•
•

111 detention basins surveyed, including outflow devices
6 recording raingauges installed
Soils, infiltration, basin, rainfall data incorporated into model
Predictions of storm runoff with and without basins quantified

0

2.0 inch rainfall

Without Detention Basins
With Detention Basins

120

Peak without basins: 117cfs

0.05

0.15

40
0.2

0
9/20/01 05:00

0.25
9/20/01 21:40

9/21/01 14:20

Precipitation (in)

Flow Rate (cfs)

Peak with basins: 114 cfs
0.1

80

• Basins are designed for 2 - 100 yr
storms
• Basins have no effect on small
storms (here ¡ 1 yr)
• 97% of our rainfall falls as small
storms
• Need for revising design criteria

Em ers on, Welty, and Traver, ASCE J Hydrologic E ng, submitted, Jan. 2004

Figure 30
Drexel is assessing sediment storage and transport in Valley Creek in Valley
Forge National Historical Park using aerial photos to assess changes in
geomorphic features, and are also estimating sediment storage loads and
erosion rates in the creek. They will repeat these measurements over a two-year
time period to serve as a baseline for assessing future sediment quantification.
This watershed-scale research will show the importance of spacial and temporal
heterogeneity, and natural versus human-influenced characteristics. Erosion
appears to be progressing at one foot per year.
Drexel also has data on sinkhole locations in the watershed. These tend to be in
the northern half of the watershed and exist in both carbonate and non-carbonate
geologies. (Figures 31 and 32) The negative slide in brown trout population and
patchy survival is due to increasing temperatures related to increased impervious
surfaces. (Figure 33).
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Sinkhole Locations and
Impervious Area
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Figure 31

Sinkhole Locations and
Geology

Chickies Quartzite
Ledger Dolomite
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Cross-Covariance Between Spring Flow
and Fish Species Diversity

Ste ffy, McGint y, Welt y, and Kilham, JAWRA,
acc epte d for publication

Figure 33

B. Problem Identification and Prioritization
At Summit I, the following priorities emerged as a consensus among the group
gathered of the highest urgency in protection and restoration of the Valley Creek
Watershed. Suggestions were also made as to how those priorities can be
achieved and are noted under the broad topics.
1. Stormwater management
• Reduce/limit increases of impervious surfaces. The amount of impervious
surfaces in Valley Creek watershed from 17% - 24% depending on how
the different estimates were made. Above 10 %, fish populations begin to
show effects. Above 25% non-reversible impacts occur on fish.
•

Employ land use practices that prevent and/or control stormwater runoff.
Many of the uses that have historically been made of land in the
watershed were for uses that increase runoff. Many land uses over the
years have had inadequate runoff requirements.

•

Re-design detention basins to reduce peak and total quantity discharges.
Most of the ~156 detention basins in the watershed do not function as
designed resulting in peak stream discharges being barely reduced. In
addition, many detention basins may be candidates for infiltrating runoff
and reducing both peak discharges and total quantity of runoff.
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•

Manage runoff from older uncontrolled sites. Determine where excess
runoff is originating and evaluate what can be down “upstream” to reduce
the runoff before it reaches streams or collection points.

•

Prevent erosion. Most sediment loads to Valley Creek are now coming
from the banks of streams that are being eroded by the excessive runoff in
stream channels and the force that those flows have on the banks.
However, any sedimentation erosion coming from activities on disturbed
land should be prevented from reaching the streams.

•

Reduce silt loads in creeks. The key link between trout and stormwater
management is sediment. Too much sediment in the streams of Valley
Creek watershed have caused deleterious effects on trout (and other fish)
spawning and survival. The silt, particularly sandy deposits, are erosion
from streambanks that is caused by excessive runoff into stream
channels.
Reduce turbidity. By reducing erosion and sedimentation and by
managing stormwater, turbidity will be reduced.

•
•

Prevent vegetation removal. This is the major cause of erosion from
nonpoint sources that might not be controlled adequately.

•

Increase groundwater infiltration in developed areas, especially in areas of
headwaters and steep slopes. The stormwater management approach of
increasing infiltration of runoff (or preventing runoff in the first place) will
reduce runoff into the streams, i.e., the same runoff that excessively
erodes stream banks.

•

Reconnect streams to floodplains. A major way that excess runoff can be
partially managed is to reconnect streams that have cut down to their
floodplains. Many floodplains in the watershed are not able to function as
floodplains that store water and remove energies from the channels
themselves. If streams are reconnected to floodplains then less bank
erosion occurs and less sediment in the streams.
Mapping of recharge areas should be done to protect them. Dr. Welty
indicated 1980’s information available on natural recharge areas;
ordinances should include their protection.
Organize stream restoration for basin rather than individual spots and
need to monitor after work
Determine where and what is brown trout reproduction habitat; protect and
target those areas. (red/ reid alert areas)
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2. Temperature Management
Naturally, Valley Creek is a coldwater stream because of the limestone
geology underlying the floor of the watershed. Cold water is necessary for
the survival of trout and other fish species. Land development activities in
the watershed cause water temperatures to increase. Runoff from
blacktop and other impervious surfaces is hot (sometimes up to 140
degrees F). Also, the development that removes shade trees from stream
sides will lead to increased water temperatures. The discharge from the
former Warner Quarry can increase temperature if the drawdowns from
the quarry do not come from deeper levels of the water in the quarry.
The following priorties and recommendations were expressed during the
Summit as ways to manage temperature of streams in Valley Creek
watershed.
•

Promote evapotranspiration as nature’s method to reduce high
temperature runoff. If the runoff that comes from very hot surfaces does
not reach streams then the waters won’t increase in temperature. One
method for accomplishing that prevention of runoff is to spread out the
waters, expose them to the atmosphere and result in evaporation of the
runoff. This will also help to cool the atmosphere and restore the
hydrologic cycle to what excisted before that particular piece of land was
developed.

•

Provide shading along streams, e.g., through vegetated buffers By
planting trees and shrubs and by letting grasses grow long alongside
streams. The shade provided will prevent water from heating.

•

Assure that low temperature flow is discharged from former Warner
Quarry. The former quarry discharges a large percentage of the water
that is in Valley Creek from the point of discharge below Church Road. As
a large percentage of the flow, it is imperative that the quarry discharge be
the same or lower in temperature as the water of Valley Creek that it joins.

3. Total quantity of water
• Protect base flows through stormwater infiltration projects for new and old
development. There has always been a question of the adequacy of base
flows in sustaining functions of Valley Creek. By managing stormwater
with infiltration, the groundwater will increase and base flows to the
streams will increase.
•

Direct overflows to floodplains. By directing portions of stream flow to
adjoining floodplains, the water will infiltrate the soils and become cooler
as it reaches groundwater.
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•

Reduce infiltration into sewer lines that go to Valley Forge Sewer
Authority. A number of years ago it was estimated that as much as 1
million gallons per day of groundwater could be seeping into the sewer
collection pipes of the VFSA. This represents a loss of groundwater and
base flows to the streams.

Lower priority: salt/pesticides/herbicides control. It is clear that road salts, and
lawn pesticides and herbicides run off into Valley Creek. However, the
monitoring of these parameters has not shown that their concentrations exceed
water quality standards, and there is no evidence of other effects on fish or
macroinvertebrates.

C. Action Steps to Address Problems
Recommendations
• Prioritize ordinances and recommendations of CC WRA report and direct
recommendations to townships and boroughs
• Address approvals of variances to stormwater management requirements
that are detrimental to runoff
• Protect critical land areas (recharge areas, special habitats, riparian
corridors)
• Provide education/support at township level (trees in parking lots, white
vs. black parking lots, parking regulations/space to need ratio, placing cap
on percentage of land that is impervious)
• Restore the natural hydrograph of the streams
• Conduct basin-wide restoration, not site specific
• Monitor to measure results of projects undertaken
Approached to be considered in all areas
• Conduct education and support at the township level
• Establish clear goals, timelines, and measures of success
• Plan for the future but act in the present

Conclusion
The Valley Creek Restoration Partnership hopes that the results of information
presented herein by those who have studied the Valley Creek watershed will
serve as a baseline document of conditions in 2004. The Partnership plans to
pursue the recommendations lifted up by the summit participants and apply these
to activities in the watershed over the next two decades. The Partnership is
indebted to Jennifer Handke of PA DEP’s Office of Policy for her work in
facilitating the summit. Her guiding hand helped focus the discussion on the
crucial conclusions and recommendations.
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To contact someone in the Partnership call Chuck Marshall 610-647-6432 or
Owen Owens 610-399-0124.

Appendices
•
•

A. Agenda for Summit I
B. VCRP statement of purpose

• Appendix A. Valley Creek Restoration Summit Agenda

Valley Creek Restoration Partnership
Summit I
April 20, 2004
1:00am – 5:00pm
Purpose:
• Understand the health of Valley Creek
• Identify and prioritize problems
• Outline roles, actions, and next steps of the Partnership
♦ A Comprehensive Strategic Plan for the Restoration of Valley Creek

1:00pm

I.

WELCOME AND INTRODUCTIONS
•
Purpose (Partnership/Today),
tone-setting (Owens and Stewart)
•
Intros
•
Agenda review

1:10 PM

II.

WHAT DO WE KNOW ABOUT VALLEY CREEK?
o Ralph Heister – History and trends
o Chuck Marshall – Watershed Data Available, Trustee
Council Plan
o Craig Thomas – Chester County Water Resources
Authority
*Clarifying questions from participants

1:40 PM
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o Mark Hartle – Physical features and trout trends
o Mike Boyer and Drew Reif – Biological health, macroinvertebrates
o Susan Kilham and Claire Welty – Graduate research
studies
*Clarifying questions from participants

2:40 PM
IDENTIFY AND PRIORITIZE STORMWATER PROBLEMS
Facilitated discussion to list problems and then discuss and
prioritize.
Facilitated discussion on challenges/barriers to resolving
problems.

3:45 PM
OUTLINING THE PARTNERSHIP
•
•
•

Why be involved?
Who needs to be involved?
How to become involved?

•
•
•
•
•

Outreach
Documentation of Valley Creek history and progress
Action items
Partnership meeting on __________
Summit II

4:30 PM
NEXT STEPS

to Consider:
• Guidelines for presenters
o 5-10 minutes
o provide copies of presentation by _____
o focus on _______
o
o
• Invitation / Publicity
• Reference table materials
• Visuals that would be helpful (maps, pre-prints, handouts)
• Notebooks for Partners
• Groundrules
o Focus on health of Valley Creek Watershed
o Listen to understand different interests
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•

o Advocate for own interests
o
o
Who needs to be involved – target membership ??

PP:

Partnership Purpose

PP: What you can bring to the Partnership
$
Advocacy
2-way communication
Championing within your organization
Projects
Collaboration
Volunteers
Time and Ideas

•

Appendix B. Valley Creek Restoration Partnership Overview

The Valley Creek Restoration Partnership is an unincorporated association which has
been formed for the purpose of addressing negative environmental impacts resulting from
development activities in the Valley Creek watershed.
The Partnership will proactively identify projects, seek funding and determine how
projects are to be executed. When possible, funding and responsibility for projects will
be passed through to member organizations. The Partnership may also assume collective
responsibility for execution of projects in which case projects will be managed as a part
of Board meetings.

Purpose
•
•
•
•

Initiate projects to reduce negative impacts caused by currently managed and
unmanaged stormwater runoff
Identify and work for implementation of best management practices to prevent
further degradation
Serve as a venue for the exchange of ideas and information by various
organizations performing research and restoration projects throughout the
watershed
Act as a clearinghouse to promote coordinated implementation of the Valley
Creek Trustee Council Valley Creek Restoration Plan and the Chester County
Watersheds Plan

Board Membership
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The Board of Directors is constituted of 2 members from each nonprofit partner, and of
various advisory partners.
Other nonprofit partners and advisory partners may be added by vote of the Board.

Nonprofit Partners
1.
2.
3.
4.

Valley Forge Chapter of Trout Unlimited
Green Valleys Association
Open Land Conservancy
West Chester Fish, Game and Wildlife Association

Advisors (as of April 20, 2004)
1.
2.
3.
4.
5.

Valley Forge National Historic Park
Pennsylvania Department of Environmental Protection
Chester County Conservation District
Chester County Water Resources Authority
PA Fish and Boat Commission

Advisory partners will be requested to have at least one representative present at each
meeting, will be kept informed of the actions of the board, and will be asked to provide
advice and guidance on all matters concerning the restoration of the Valley Creek
Watershed.
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