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Executive Summary 
 

An Advance Restoration Plan (ARP) for sediment pollution was developed for the Trout Run watershed 

(Figure 1) to address the siltation impairments noted in the 2020 Final Pennsylvania Integrated Water 

Quality Monitoring and Assessment Report (Integrated Report), including the Clean Water Act Section 

303(d) List. Because Pennsylvania does not have numeric water quality criteria for sediment, the loading 

rate from a similar unimpaired watershed was used to calculate allowable loading.  

Existing sediment loading in the Trout Run watershed was estimated to be 1,486,013 pounds per year. To 

meet water quality objectives, sediment loading should be reduced by 36% to 945,598 pounds per year. 

Allocation of sediment loading among the ARP variables is summarized in Table 1. To achieve this reduction 

while maintaining a 10% margin of safety, loading from croplands should be reduced by 46%, whereas 

loading from hay/pasture lands and streambanks should each be reduced by 36%. 

Table 1. Summary of ARP variables for the Trout Run watershed. All values are annual 

averages in lbs/yr.  

Pollutant AL1 UF2 SL3 LNR4 ASL5 

Sediment 945,598 94,560 851,038 12,018 839,020 

1 AL-Allowable Load; 2 UF - Uncertainty Factor; 3SL-Source Load; the SL is further divided into 4LNR - Loads Not Reduced and 5ASL-
Adjusted Source Load. 
 

An analysis of best management practice (BMP) opportunities suggests that, if fully implemented as 
prescribed, sediment loading in the subwatershed could be reduced by about 48%, or 713,101 pounds per 
year. The most effective BMP opportunities were determined to be the use of agricultural erosion and 
sedimentation plans, conservation tillage, riparian buffers and precision grass filter strips along 
concentrated overland flowpaths. 
 
This plan is to be implemented primarily by the Western Pennsylvania Conservancy in cooperation with 
landowners. However, supplemental assistance may be provided by the Pennsylvania Department of 
Environmental Protection (PA DEP) and other organizations. The focal period of BMP implementation is 
proposed to extend over nine-years. A proposed monitoring plan is also included to evaluate the benefits to 
aquatic communities. The ultimate goal is the reversal of aquatic life impairments for the benefit of not 
only Trout Run, but also LeBoeuf Lake and the larger French Creek watershed. 

Introduction  
 

Trout Run (Figures 1 and 2) is a tributary to LeBoeuf Lake, which occurs on the border of the Borough of 

Waterford in Erie County. LeBoeuf Lake then discharges to LeBoeuf Creek, which is a tributary to French 

Creek (Figure 1). This ARP has been prepared to address siltation impairments listed for most of the Trout 

Run watershed (Figures 1 and 2, Table 2), per the 2020 Final Integrated Report (see Appendix A for a 

description of assessment methodology). However, the goal of this plan is to not only improve local water 

quality, but also for the benefit of LeBoeuf Lake and the larger French Creek watershed (Figure 3).  
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The Trout Run watershed is approximately 7.2 square miles and occurs entirely within Erie County. The 

Trout Run/Leboeuf Creek system is one of only seven surface waters in Erie County classified as Class A 

Wild Trout Streams by the Pennsylvania Fish and Boat Commission (PA Fish & Boat Commission 2021). The 

Trout Run watershed contains approximately 23.6 stream miles, all of which are currently designated High 

Quality ς Cold Water Fishes (HQ-CWF).  

Lake LeBoeuf is remarkable in that it is rare example of a large natural lake in Pennsylvania (Western 

Pennsylvania Conservancy & French Creek Project 2002). This lake, which was formed by prehistoric 

glaciation, is about 70 acres in area with a maximum depth of about 31 feet (Western Pennsylvania 

Conservancy & French Creek Project 2002). It now supports a WWF ALU and the lake and the wetlands that 

surround the lake harbor several plant species of special concern in Pennsylvania (Western Pennsylvania 

Conservancy & French Creek Project 2002). Given that it is by far the largest tributary to this lake, water 

quality improvements in Trout Run watershed would be expected to improve water clarity and reduce 

sedimentation and eutrophication in Lake LeBoeuf.  

Improving water quality in Trout Run is part of the Western Pennsylvania ConservancyΩǎ larger strategy of 

improving and protecting the French Creek watershed (Figure 3). Because of its remarkable biodiversity, 

French Creek Ƙŀǎ ōŜŜƴ ŎŀƭƭŜŘ άŀǊƎǳŀōƭȅ ǘƘŜ Ƴƻǎǘ ecologically significant waterway in PennsylǾŀƴƛŀέ 

(Western Pennsylvania Conservancy & French Creek Project 2002). With 27 species of freshwater mussels 

and 89 species of fish, the French Creek watershed is more biodiverse in these taxonomic groups than any 

other similarly-sized stream systems of northeastern United States (PA Natural Heritage Program 2012). 

Four of these mussel species are listed as endangered and one is threatened under the Federal Endangered 

Species Act (PA Natural Heritage Program 2022). These five plus an additional mussel species are listed as 

endangered in Pennsylvania (PA Natural Heritage Program 2022). The French Creek watershed also harbors 

fourteen fish species listed as endangered, threatened or of concern in Pennsylvania, including multiple 

species of dace, darters, madtoms and shiners, as well as a stickleback species, a sunfish species and a chub 

species (PA Natural Heritage Program 2022). Given that excessive sedimentation is considered to be a 

leading cause of both mussel and fish declines, this and other projects promoting stream health in the 

French Creek watershed are expected to have positive effects on the protection of these species.  

It has been ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ CǊŜƴŎƘ /ǊŜŜƪΩǎ ŜȄŎŜǇǘƛƻƴŀƭ ōƛƻŘƛǾŜǊǎƛǘȅ ǘƻŘŀȅ may have been typical 

throughout the larger Ohio River drainage at one time. However, while much of the Ohio drainage has been 

radically altered by human activities, the larger French Creek watershedΩǎ ŜŎƻƭƻƎȅ ŀƴŘ ōƛƻŘƛǾŜǊǎƛǘȅ has 

remained relatively intact due to factors such as its abundance of wetlands, rural land uses, and a lack of 

coal mining. Thus, the French Creek watershed is considered a high priority for preservation. This 

restoration plan will help further these goals (Western Pennsylvania Conservancy & French Creek Project 

2002). Should restoration of the Trout Run watershed be successful, future restoration plans may be 

developed for other impaired subwatersheds within the French Creek watershed (Figure 3). 

According to the 2020 Integrated Report, agriculture was identified as the source of the impairments in the 

Trout Run watershed (Table 2). Per NLCD 2011 (as reported by Stroud Water Research Center 2021) 

agricultural lands comprised about thirty-nine percent of the land cover in the watershed. The remaining 

lands were primarily forest/naturally vegetated lands (52%), but developed lands also comprised a 

significant amount of the total land area in the watershed (9%) (see Appendix B, Table B1). There were 

several National Pollutant Discharge Elimination System (NPDES) permitted point source discharges in the 

watershed with limits relevant to sedimentation, including a wastewater treatment plant serving a mobile 
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home park and residential small flow wastewater treatment facilities (Table 3). However, on a watershed 

scale, none were substantial sediment sources. 

The removal of natural vegetation and soil disturbance associated with agriculture increases soil erosion 

leading to sediment deposition in streams. Excessive fine sediment deposition may destroy the coarse-

substrate habitats required by many stream organisms. While Pennsylvania does not have numeric water 

quality criteria for sediment, it does have applicable narrative criteria: 

Water may not contain substances attributable to point or nonpoint source discharges in 
concentration or amounts sufficient to be inimical or harmful to the water uses to be protected 
or to human, animal, plant or aquatic life. (25 PA Code Chapter 93.6 (a)); and, 
 
In addition to other substances listed within or addressed by this chapter, specific substances to be 
controlled include, but are not limited to, floating materials, oil, grease, scum and substances 
which produce color, tastes, odors, turbidity or settle to form deposits. (25 PA Code, Chapter 93.6 
(b)). 
 

While agriculture appears to be the primary source of the impairments noted in this watershed, the 
loading target prescribed in this document is applicable to all significant sources of fine sediment that may 
settle to form deposits, regardless of source. 
 
 

Table 2. Aquatic-life impaired stream segments in the Trout Run watershed per the 2020 Final 
Pennsylvania Integrated Report 

HUC1 8:  05010004 ï French 

Source 
EPA 305(b) 

Cause Code 
Miles Designated Use Use Designation 

Agriculture Siltation 18.9 HQ-CWF2 Aquatic Life 

1 HUC= Hydrologic Unit Code; CWF= Cold Water Fishes 
2 The use designations for the stream segments in this TMDL can be found in PA Title 25 Chapter 93. See Appendix A 
for more information on the listings and listing process, and Appendix C for a listing of each stream segment. 
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Figure 1. Trout Run watershed. All impaired stream segments within the watershed were listed as impaired for Siltation due to Agriculture per 

the 2020 Integrated Report. This figure was made in ArcGisPro by Esri. 
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Figure 2. Satellite imagery of the Trout Run watershed. All impaired stream segments within the watershed were listed as impaired for 

siltation due to agriculture per the 2020 Integrated Report. This figure was made in ArcGisPro by Esri. 



 6 

 

Figure 3. French Creek watershed. Note that streams in the northeastern corner of the watershed were 

not assessed, as these were in New York State. Furthermore, the impairment status shown herein may 

include future proposed changes relative to what is listed in the approved 2020 Integrated Report. 
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Table 3. Existing NPDES-permitted  discharges in the Trout Run watershed 
Permit No.1,2 Facility Name Load, lbs/yr 

PA0031461 Hickory Hill Country Village Mobile Home Park 497 

PAG049449 Donald Schwenk SFTF 8 

PA0271438 Aubree Hendrickson & Ryan East SRSTP 8 

PAG041058 Lancy SRSTP 8 

PAG041059 Jennifer L Richardson SRSTP 8 

PAG049578 Alberta Williams SFTF 8 

PAG041178 JR Stull SRSTP 8 

PA0272019 Nora Kreider SRSTP 8 

PA0272841 Shaul R Black SRSTP 8 

1 Permits within the watershed were based on DEPôs eMapPA available at http://www.depgis.state.pa.us/emappa/ and  

  EPAôs Watershed Resources Registry available at    

  https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json 

 
2 Note that given their transient nature, any stormwater construction permits were not included above. 

ARP Approach 
Per the Federal Clean Water Act, waters with pollutant impairments typically require the establishment of 

άTotal Maximum Daily Loadsέ ό¢a5[s) that set allowable pollutant loading limits. The TMDL is then 

allocated among point source dischargers, nonpoint sources, natural and anthropogenic background 

sources not considered responsible for the impairments, as well as a margin of safety factor. TMDLs can 

then be used to set appropriate loading limits for NPDES permitted dischargers. However, where the 

pollution problem is due primarily to unpermitted nonpoint sources, there may be no effective mechanism 

to force pollution reduction. Thus, historically there have been many nonpoint source TMDLs developed 

that have led to little actual stream improvements. 

 

In recognition of this, EPA has allowed an alternative or advance approach, which is essentially a short-term 

restoration plan that is to be implemented to address the pollution impairments. If it can be shown that the 

plan can be implemented and could result in the reversal of the impairments, the development of a TMDL 

may be postponed. If, however, the ARP fails to reverse impairments then a TMDL would be required. Such 

a TMDL could be developed by DEP and would not be a task for the ARP implementation organization 

(Western Pennsylvania Conservancy).   

 

The same basic TMDL process is also relevant to ARPs. These steps include: 

 

1. Collection and summarization of pre-existing data (watershed characterization, inventory 

contaminant sources, determination of pollutant loads, etc.); 

http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json
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2. Calculation of a TMDL, or in the case of the ARP, an allowable loading value that appropriately 

accounts for critical conditions and seasonal variations; 

3. Allocation of pollutant loads to various sources;  

4. Submission of draft reports for public review and comments; and 

5. EPA approval of the TMDL, or recognition of the ARP. 
 

Because Pennsylvania does not have numeric water quality criteria for sediment, the άwŜŦŜǊŜƴŎŜ 

²ŀǘŜǊǎƘŜŘ !ǇǇǊƻŀŎƘέ was used. This approach estimates sediment loading rates in both the impaired 

watershed as well as a similar watershed that is not listed as impaired for sediment. Then, the loading rate 

in the unimpaired watershed is scaled to the area of the impaired watershed so that necessary load 

reductions may be calculated. It is assumed that reducing loading rates in the impaired watershed to the 

levels found in the attaining watershed will result in the impaired stream segments attaining their 

designated uses. 

Selection of the Reference Watershed 
 

In addition to anthropogenic influences, there are many other natural factors affecting sediment loading 

rates and accumulation. Thus, selection of a reference watershed with similar natural characteristics as the 

impaired watershed is crucial. Failure to use an appropriate reference watershed could result in problems 

such as the setting of sediment reduction goals that are unattainable, or nonsensical calculations that 

suggest that sediment loading in the impaired watershed should be increased.  

¢ƻ ŦƛƴŘ ŀ ǊŜŦŜǊŜƴŎŜΣ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ LƴǘŜƎǊŀǘŜŘ wŜǇƻǊǘ DL{-based website (available at 

https://gis.dep.pa.gov/IRViewer2020/), or GIS data layers largely consistent with the Integrated Report, 

were used to search for other similarly sized watersheds that were also within the Northwestern Glaciated 

Plateau Section of the Appalachian Plateaus Physiographic Province, but lacked aquatic life use impaired 

stream segments. Since Trout Run is currently designated HQ-CWF, emphasis was given to finding 

references with a special protection designated use (high quality or exceptional value). Once potential 

references were identified, they were screened to determine which ones were most like the impaired 

watershed with regard to factors such as landscape position, topography, hydrology, soil drainage types, 

land cover etc. Furthermore, benthic macroinvertebrate and physical habitat data were reviewed to 

confirm that a reference was acceptable. Preliminary modelling was conducted to make sure that use of a 

particular reference would result in a reasonable pollution reduction.  

Considering that they were nearby (approximately 10 to 20 miles -Figure 3), within the same section of the 

same Physiographic Province, had similar topographic characteristics, and were currently designated HQ-

CWF and listed as attaining per the 2020 Integrated Report, subwatersheds of Inlet Run and Little Federal 

Run, both in Crawford County, were considered for use as references. Key watershed characteristics are 

summarized in Table 4. 
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Figure 4. Inlet Run subwatershed. All stream segments within the watershed was listed as attaining for 

aquatic life per the 2020 Integrated Report. This figure was made in ArcGisPro by Esri. 
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Figure 5. Satellite imagery of the Inlet Run subwatershed. All stream segments within the watershed was 

listed as attaining for aquatic life per the 2020 Integrated Report. This figure was made in ArcGisPro by Esri. 
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Figure 6. Little Federal Run subwatershed. All stream segments within the watershed was listed as 

attaining for aquatic life per the 2020 Integrated Report. This figure was made in ArcGisPro by Esri. 
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Figure 7. Satellite imagery of the Little Federal Run subwatershed. All stream segments within the 

watershed was listed as attaining for aquatic life per the 2020 Integrated Report. This figure was made in 

ArcGisPro by Esri. 
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Table 4. Comparison of the impaired (Trout Run) and reference (Inlet and Little Federal 
Run) watersheds. 

  Trout Run Inlet Run Little Federal 

Phys. Province1 

Northwestern Glaciated 

Plateau Section of 

Appalachian Plateaus  

Northwestern Glaciated 

Plateau Section of 

Appalachian Plateaus 

Northwestern Glaciated 

Plateau Section of 

Appalachian Plateaus 

Land Area2, ac 4,621 4,770 4,798 

Land Cover2 

 

39% Agriculture 

52% Forest/Natural 

Vegetation 

9% Developed 

31% Agriculture 

63% Forest/Natural 

Vegetation 

5% Developed 

47% Agriculture 

49% Forest/Natural 

Vegetation 

4% Developed 

Soil Infiltration3 

 

9% Group A 

2% Group B 

16% Group B/D 

11% Group C 

14% Group C/D 

48% Group D 

<1% Group A 

<1% Group B 

9% Group B/D 

<1% Group C 

7% Group C/D 

83% Group D 

6% Group A 

6% Group B 

14% Group B/D 

<1% Group C 

30% Group C/D 

44% Group D 

Dominant 

Bedrock4 

78% Siltstone 

22% Sandstone 

 
 

74% Siltstone 

26% Sandstone 

59% Siltstone 

41% Sandstone 

Average 

Precipitation5, in/yr 
39.6 39.6 39.6 

Average Surface 

Runoff5, in/yr 
2.5 2.5 2.6 

Average 

Elevation5 (ft) 
1,363 1,302 1,500 

Average Slope5 5% 3% 5% 

Average Stream 

Channel Slope5 

1st Order: 1.7% 

2nd Order: 1.1 

3rd Order: 0.3 

1st Order: 1.1 

2nd Order: 0.6 

1st Order: 1.6 

2nd Order: 0.5 

 

1v Per PA_Physio_Sections GIS layer provided by Pennsylvania Bureau of Topographic and Geological Survey, Dept. of 

Conservation and Natural Resources 
2 MMW output based on NLCD 2011 
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3 !ǎ ǊŜǇƻǊǘŜŘ ōȅ aƻŘŜƭ aȅ ²ŀǘŜǊǎƘŜŘΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ¦{5! Ǝ{{¦wDh нлмс 
4 Per Bedrock_V GIS layer provided by Pennsylvania Bureau of Topographic and Geological Survey, Dept. of   

  Conservation and Natural Resources 
5 As reported by Model My Watershed 
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Figure 8. PA DEP data collection locations within the impaired (Trout Run) and reference (Inlet and 

Little Federal Run) watersheds. Data collection locations are shown as black dots and the labels 

correspond to the labels in Table 5. Watershed boundaries are shown as green or yellow outlines, and 

stream segments are shown as either impaired (red) or non-impaired (blue) for aquatic life. This figure was 

made in ArcGisPro by Esri. 
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Table 5. Summary of PA DEP macroinvertebrate data in the Trout Run and Potential Reference watersheds. IBI scores <63 
suggest impairment for high quality watersheds. 3ÅÄÉÍÅÎÔ ÄÅÐÏÓÉÔÉÏÎ Ϲ ÅÍÂÅÄÄÅÄÎÅÓÓ ÓÃÏÒÅÓ Ѕςτ ÓÕÇÇÅÓÔ ÉÍÐÁÉÒÍÅÎÔ ÆÏÒ 
siltation, if not attributable to natural conditions. 
 

Watershed Assessment ID Select Assessment Sheet Comments

Trout Run 20070402-1100-dersmith 59.5 32

20140407-1145-jaygerber 57.3 19 -somewhat depressed macroinvertebrate community; heavy 

sedimentation from upstream land uses

Inlet Run 20070403-1330-sdudzic 61.6 21 -not impaired - BPJ over rides IBI score; high number of prosimulium and 

ŀƳǇƘƛƴŜƳǳǊŀ ǎƪŜǿ ǘƘŜ ƻǾŜǊŀƭƭ ǎŎƻǊŜΤ ƎƻƻŘ ōƻǘǘƻƳ ǎǳōǎǘǊŀǘŜ ǇǊŜǎŜƴǘΧ

20070403-1430-sdudzic 69.9 25 -high number of Prosimulium and Amphinemura skews the overall 

score; good bottom substrate present with some AG in extreme 

headwaters20140502-0915-jaygerber 69.6 27 -stream does not appear to be impaired

20140502-1100-jaygerber 72.4 26 -stream does not appear to be impaired

Little Federal Run20070427-1200-dersmith 61.5 31

20140410-1400-jaygerber 80.4 24 -stream does not appear to be impaired

Sed. Dep. + 

Embeddedness

6D-200 IBI 

Score
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All three watersheds were similar in that approximately half or more of their land area was comprised of 

forested/naturally vegetated lands, yet they contained significant agricultural lands as well (Table 4). 

Likewise, all three watersheds had low relief topography, with slopes averaging 3 to 5%. Average slopes of 

highest order stream segments (2nd or 3rd, depending on the watershed) were moderate to low in all three 

watersheds, ranging from 0.3- 0.6%. There was some concern in that highest order stream slopes were 

lowest in the Trout Run watershed, which perhaps makes it the most vulnerable to sediment deposition. 

However, this was due to the low gradient wetland complex area south of Bagdad Road (Figure 1). If the 

watershed was delineated upstream of the crossing with Bagdad Road, its third order stream slope would 

average 0.6%, making it comparable to the two potential reference subwatersheds. The wetland areas 

downstream of Bagdad Road may be dominated by fine sediments even under natural conditions, and it is 

likely that the assessment biologists purposely excluded this area from consideration (see Figure 8). While 

wetlands occurred in all three watersheds, they were most common in the Trout Run watershed (12% of 

total land area), followed by the Little Federal Run subwatershed (5%) and then the Inlet Run subwatershed 

(<1%). Very slow infiltration (Group D) soils were the most common type in all three watersheds, and 

surface runoff rates were practically the same (Table 4). Siltstone, followed by a lesser amount of 

sandstone, were the dominant bedrock types in all three watersheds. There were no significant NPDES-

permitted point source discharges with numeric load limits relevant to sediment in either of these two 

potential reference watersheds (Tables 6 and 7). 

 

 

Table 6. Existing NPDES-permitted  discharges in the Inlet Run subwatershed and their potential 
contribution to sediment loading.1,2,3 

Permit No. Facility Name Load, lbs/yr 

PAG128301 Sperry Farms Inc. CAFO NA 

1 Permits within the watershed were based on DEPôs eMapPA available at http://www.depgis.state.pa.us/emappa/ and 

EPAôs Watershed Resources Registry available at 

https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json 

 
2 Note that given their transient nature, any stormwater construction permits were not included above. 

 
3 In Pennsylvania, routine, dry-weather discharges from concentrated animal feeding operations (CAFOs) are not 

allowed.  Wet weather discharges are controlled through best management practices, resulting in infrequent discharges 

from production areas and reduced sediment loadings associated with lands under the control of CAFOs owner or 

operators, such as croplands where manure is applied.  Although not quantified in this table, sediment loading from 

CAFOs is accounted for since the modelling program estimates loadings from croplands and hay/pasturelands.  

 
 

Table 7. Existing NPDES-permitted discharges in the Little Federal Run subwatershed and their 
potential contribution to sediment loading.1,2 

Permit No. Facility Name Load, lbs/yr 

PA02805513 Glover Mine NA 

http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json
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1 Permits within the watershed were based on DEPôs eMapPA available at http://www.depgis.state.pa.us/emappa/ and 

EPAôs Watershed Resources Registry available at 

https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json 

 
2 Note that given their transient nature, any stormwater construction permits were not included above. 

 
3 According to a description of this site in the Pennsylvania Bulletin, there are no direct discharges. However, loading from this site 

would be at least partially accounted for in the modelling of land covers in Model My Watershed. 

 

It was decided to use the Little Federal Run subwatershed as the reference because it produced a more 

modest pollution reduction goal whereas use of the Inlet Run subwatershed may result in prescribed 

reductions that may be difficult to achieve. There was some concern though that the downstream-most 

area of the Little Federal Run subwatershed exhibits conditions based on macroinvertebrate IBI scores at or 

below impairment thresholds for HQ waters (Table 5). However, this area had sediment deposition plus 

embeddedness habitat scores above impairment thresholds, which indicates that siltation is not causing 

nonattainment. Conversely, while the upper site had a sediment deposition plus embeddedness score that 

suggested slight impairment, its benthic macroinvertebrate IBI score exceeded the attainment threshold. 

Little Federal Run subwatershed represents conditions that just meet attainment thresholds, and its use as 

a reference was determined to be appropriate.  

 

All three watersheds were visited during summer 2021 to confirm the suitability of the potential references 

as well as to explore whether there were any obvious land cover differences that may help explain the 

impairments or lack thereof. However, since Little Federal Run subwatershed was subsequently chosen as 

the best reference, Inlet Run will not be discussed further. 

 

 A striking feature of the Trout Run watershed were the vast expanses of wetlands that occurred in the 

watershed. In fact, some were sufficiently expansive to be documented in USGS topographic mapping 

(Figure 1). These wetlands were likely due to natural conditions such as low relief topography (Figure 1), 

slow infiltration soils (Table 4) and the presence of beavers. Fine sediment deposition and increased 

turbidity in these areas may be in part natural (Figure 9), making it difficult to discern the effects of 

anthropogenic loading. However, the effects of siltation were also apparent in free-flowing sections outside 

of these wetland areas (Figure 10). In some cases, the streambed was primarily rocky, but other areas 

exhibited significant deposition, particularly in slackwater areas. Tributary conditions appeared to be 

variable based on factors such as surrounding land cover and the presence of wetlands (Figure 11). Overall, 

the observations suggest a light to moderate siltation problem in the Trout Run watershed. 

 

Another interesting feature of the watershed was that a large reach of the middle mainstem regularly dries 

up during summer baseflow (Figure 12). While this is not uncommon in karst systems of other parts of the 

state, no limestone or dolomite formations were mapped in this watershed. Thus, it is suspected that this 

was due in part to artificial channelization and the presence of porous glacial till, both of which may 

promote infiltration. As can be seen in Figure 12, large amounts of flow appeared to be springing up 

amongst agricultural fields near the terminus of this seasonally dry reach. Based on an analysis of satellite 

photos taken at different times, this upwelling area appears to be actively farmed, and thus must be 

sufficiently dry during the summer growing season. If this field area is of low productivity due to naturally 

wet conditions, it may be a good candidate for wetland restoration. Interestingly, the Class A Wild Trout 

http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json
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Stream reach starts about three quarters of a mile downstream of this upwelling area, so it is suspected 

that these cool groundwater flows may be beneficial to trout populations. 

 

Observations of land covers within the watershed were consistent with expected siltation caused 

impairments. At 39% of its total land area, the amount of agriculture in the watershed was substantial. This 

included some vast areas of croplands (Figures 13 and 14), which are typically the greatest sediment 

sources of the various land cover types. In addition, there were areas where practices could clearly have 

been improved via Best Management Practices (BMPs), such as the allowance for expansive riparian 

buffers, the protection of drainageways amongst croplands, and the fencing of livestock from streams. 

However, many conditions were also observed that were protective of water quality in the Trout Run 

watershed. For instance, more than half the landscape was dominated by forest/naturally vegetated lands 

and forest and wetland riparian buffers were common (Figure 15). Also, some agricultural areas appear to 

have been lightly used or even recently retired (Figures 15). A small section of recent stream restoration 

work was also observed in the watershed (Figure 15). 

 

Consistent with expectations, Little Federal Run appeared to be in decent shape. While some mainchannel 

reaches were primarily rocky, others exhibited significant fines deposition both in higher gradient and 

wetland areas (Figures 16, 17 and 18). Higher gradient tributaries tended to be rocky and clear (Figure 16 

and 17). Like the Trout Run watershed large amounts of wetlands also occurred in the Little Federal Run 

subwatershed, likely due factors such as low relief topography, slow infiltration soils, and the presence of 

beavers (Figure 18). As may be expected, these areas exhibited high fines deposition, and in some cases, 

high turbidity. In one particular case turbidity was exceptionally high for some unknown reason, perhaps 

beaver activity or some other temporary disturbance.  

 

According to NLCD 2011 (Stroud Water Research Center 2021), The Little Federal Run subwatershed 

actually had a greater amount of agricultural lands than the Trout Run watershed (Table 4), but this was 

due primarily to a greater amount of hay/pasture lands, which tend to be a lesser sediment source than 

croplands (Appendix B, Tables B1 and B2). While Little Federal Run did have some areas of expansive 

croplands (Figure 19), the amount of croplands was less in the Little Federal Run subwatershed. Naturally 

vegetated lands such as forests and wetlands were the dominant land cover of the Little Federal Run 

watershed, and the rate of riparian buffering was very high (Figure 20). However, conditions that may 

exacerbate loading were also observed in the Little Federal Run subwatershed, including intensive use of 

agricultural lands, livestock access to streams/drainageways and the drainage from dirt and gravel roads 

(Figure 21). 
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Figure 9. Examples of wetland conditions that were common in the Trout Run watershed. In C, a ruptured beaver dam appears to be 

resulting in the draining of the pool which exposed bare sediment. 
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Figure 10.  Examples of substrate conditions within the larger segments of the Trout Run watershed outside of wetland-dominated areas.  

In such cases, stream substrates were often rocky and apparently healthy looking (A), or could exhibit some siltation, particularly in slackwater 

areas (B-D). 
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Figure 11.  Examples of substrate conditions within smaller tributary reaches of the Trout Run watershed. Substrate conditions were often 

rocky (A-C), though, as may be expected, some deposition occurred in slackwater areas especially in and around wetlands (D).
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Figure 12. Periodically dry reach in the middle mainstem of the Trout Run watershed. This reach 

was nearly completely dry during the August 2021 site visit, and according to a local resident, such 

drying typically occurs each summer.  Per the satellite imagery from April 2005 (below), it appears that 

this water from the mainstem (flowing west to east) infiltrates into the ground and then springs up in 

the agricultural fields shown just north of the house. Based on a review of satellite imagery over various 

years, this area is actively farmed.  The satellite imagery was obtained using Google Earth. The source of 

the imagery is cited as PA Department of Conservation and Natural Resources PAMAP/USGS. 
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Figure 13. Example landscapes within the Trout Run watershed. While there was a substantial 

amount of forested lands, especially along stream segments, there were large expanses of agricultural 

lands as well. Some agricultural lands appeared to be lightly used hay/pasture lands (above), but 

intensive croplands existed as well (below). 
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Figure 14.  Factors that may contribute to high levels of sediment loading in the Trout Run watershed. In addition to a high level of 

agricultural land cover for a άIƛƎƘ vǳŀƭƛǘȅέ ǿŀǘŜǊǎƘŜŘΣ instances were observed where practices could have been improved. Note the 

unbuffered drainageways in the crop fields of A, the lack of expansive forested buffers in B and C, and cattle access to the stream/drainageway 

and lack of riparian buffers in D. 
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Figure 15.  Factors that may be protective against sediment loading in the Trout Run watershed. Streams often flowed through large 

forested patches (A) and there was an abundance of natural wetlands (B).  Photograph C shows what appears to be former agricultural lands 

that have been retired while photograph D shows a recent stream restoration project. 
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Figure 16. Stream substrate conditions of mainstream reaches within and just downstream of the Little Federal Run subwatershed. 

Conditions were often rocky, though with some fairly minor sediment deposition in slackwater areas (A through C).  As would be expected 

however, more substantial fines deposition occurred in low gradient, wetland-dominated areas. 
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Figure 17. Stream substrate conditions within higher gradient small tributaries of the Little Federal Run subwatershed. The substrate of 

such streams tended to be primarily rocky and apparently healthy. 
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Figure 18. Example wetland conditions within the Little Federal Run subwatershed. Wetlands were common, and higher turbidity and fines 

sediment deposition tended to occur in these areas. Beaver dams appeared to be contributing to the ponding observed C and D, but may have 

been influential at these other wetland sites as well.
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Figure 19. Landscapes within the Little Federal Run subwatershed. Like Trout Run Watershed, 

substantial agricultural lands existed within the Little Federal Run subwatershed. Forests/riparian 

buffers were very common along streams.
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Figure 20. Conditions that may be protective of water quality in the Little Federal Run subwatershed. Stream segments often flowed 

through expansive forested areas (A) or at least had expansive forested or wetland buffers (B and C). Wetland conditions, which were common 

in the watershed, may function to settle fines and protect downstream segments from sedimentation.  


































































































































































