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Addendum to Coldwater Heritage Partnership Planning Grant 

Bullion Run, Venango County 

 

September 2021 

 

The purpose of this addendum is to supplement the Bullion Run Coldwater Conservation Plan 
(December 2020). Bullion Run is a tributary to Scrubgrass Creek in Venango County. The 
addendum includes additional water quality monitoring that was originally detailed in the 
Bullion Run Coldwater Heritage Partnership Planning Grant.  

In addition to the water quality data collected by TU and the biological data collected by VCCD, 
TU has completed additional biological monitoring and habitat improvement projects on Bullion 
Run during the time the original plan was being developed. Relevant data to this project has been 
included within this addendum.   

Additional Sampling of Bullion Run 
In 2019, technical assistance was provided by TU to SCWA through TU’s Technical Assistance 
Grant (TAG) program to study biological communities in Scrubgrass Creek and its tributaries, 
including two sites on Bullion Run. Biological sampling completed on Bullion Run is 
summarized at the end of this 2021 addendum.  
 
TU has continued to partner with SCWA, VCCD, and landowners to complete habitat 
improvements on Bullion Run. This work has been focused near the mouth of Bullion Run, near 
the confluence with Scrubgrass Creek, and has progressed upstream to stabilize banks and add 
instream habitat for trout and other aquatic life. This on-going work is summarized at the end of 
this 2021 addendum.  

Methods 
Water quality was measured at eight sites (Table 1, Figure 1) at two water level conditions (high 
and low flow). Sample locations were determined by the Venango County Conservation District. 
A Hach FH950 flow meter was used to measure stream flow during each sampling event. High 
flow samples were taken on 12 May 2021 and low flow samples were taken on 2 and 3 
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September 2021. Department of Environmental Protection (DEP) Instream Comprehensive 
Evaluation (ICE) protocols were followed for water quality monitoring. Samples were kept on 
ice and delivered to a DEP approved laboratory (Fairway Laboratories) for analysis. Laboratory 
analyses included the following parameters: laboratory pH, acidity, alkalinity, conductance, total 
dissolved solids, total suspended solids, sulfate, total aluminum, total iron, total manganese. 
Loading rates for the applicable parameters were also calculated based on the measured stream 
flows at the sample sites.  

Basic field chemistry was collected at each site using an Apera multiple parameter meter 
designed to measure conductivity, temperature, and pH. The meter was calibrated daily to 
manufacturers’ specifications. 

Table 1. Sample locations and descriptions. 

Site 
ID Latitude Longitude Site Description 

BR1 41.255097 -79.841166 Near the confluence of Bullion Run and Scrubgrass 
Creek 

BR2 41.257515 -79.848896 Upstream of cabins, road access 

BR3 41.257337 -79.860225 Upstream of the remains of the iron furnace and small 
tributary 

BR4 41.253524  -79.871728 PA State Gameland 039 
BR5 41.26094 -79.894187 Downstream of Bullion Run Road 
BR6 41.2614 -79.898167 Small tributary currently listed as Wild Trout  
BR7 41.260634 -79.900087 Small swampy tributary currently listed as Wild Trout  
BR8 41.260342 -79.924818 Headwaters of Bullion Run near Whieldon Rd 
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Figure 1. Sample locations in Bullion Run. 

Results  
Water samples were taken at two different flow regimes, a high flow and low flow event. Flows were 
higher during the May sampling event (20.22 cfs-1 at BR1), which serves as the high flow monitoring 
event. The samples collected in September were during lower flow conditions (5.44 cfs-1 at BR1). 
Variation in streamflow throughout the watershed in September is a result of decreasing stream flows 
throughout the day of sampling from precipitation earlier in the week. 

Site BR1 is located near the confluence of Bullion Run and Scrubgrass Creek. There was measurable 
alkalinity at this site during the lower flow event (September) and no available alkalinity during the 
higher flow event (May) (Tables 2 and 3 respectively).  

Site BR2 is located upstream of site BR1 on Bullion Run and upstream of a small tributary that is not 
listed as impaired by DEP. BR2 had adequate instream habitat (Figure 2). Chemical conditions here were 
similar to that at site BR1, having low or non-measurable concentrations of metals at these sites.  

Site BR3 is located upstream of the remains of the Bullion Run Iron Furnace Ruins (Figure 3) and a small 
tributary that is not listed by DEP as impaired.  
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Site BR4 is located in the state Gamelands 039 in the middle section of Bullion Run downstream of the 
section listed as impaired by metals by DEP. Metals were present at this site during both sampling events, 
but in small concentrations not exceeding water quality standards.  

Site BR5 is located just downstream of Bullion Run Road and two tributaries assessed for this project 
(BR6 and BR7) which both are currently listed as Wild Trout by PFBC. Areas of active stream bank 
erosion and sedimentation were evident throughout this site during both sampling events (Figure 4). 

Site BR6 is the larger of two tributaries that enter Bullion Run across from one another upstream of where 
Bullion Run crosses under Bullion Run Road. This site had the lowest specific conductance measurement 
of all sites during both flow events. BR6 also had the lowest concentrations of aluminum, iron and 
manganese during both sampling events than all other sites (Tables 2 and 3).  

Site BR7 is located on the smaller of the two tributaries that enter Bullion Run across from one another 
upstream of the Bullion Run Road crossing. The habitat at this site is wetland near the confluence with 
Bullion Run and there is no defined channel in some places. This site had the lowest pH during both 
sampling events and strong concentrations of metals despite contributing a low amount of flow to Bullion 
Run. This site was the only one contributing aluminum to Bullion Run during both sampling events. 

BR8 is located in the headwaters of Bullion Run just downstream of Weildon Road (Figure 5). This site 
had the highest concentrations of alkalinity during both sampling events.  

Overall, only sample site BR7 water chemistry was observed to violate Chapter 93 water quality 
standards. Violations were observed for pH, sulfate, and iron.  Water chemistry was generally poorer 
under low streamflow conditions, which is typical of AMD impacted areas. However, the majority of sites 
had water chemistry adequate to support biological communities.  
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Table 2a. Water quality results during both flow events. Chapter 93 water quality violations are 
highlighted in red text.  

Site 
ID  

Flow 
(Cfs)  GPM  

Field 
Temp 
°C  

 pH  Acidity 
(mg/L)  

Acidity 
(lb/yr)  

Alkalinity 
(mg/L)  

Alkalinity 
(lb/yr)  

BR8  
0.09 39.95 12.10 7.44 -8.83 -4.23 34.60 16.59 
0.13 58.80 18.90 7.79 -33.59 -23.70 67.70 47.77 

BR7  
0.93 417.41 74.20 5.10 13.77 68.97 <20.0 -  
0.08 35.91 18.00 5.30 9.02 3.89 <20 -  

BR6  
2.36 1059.24 11.00 7.70 6.70 85.16 <20.0 -  
0.97 435.37 16.70 7.37 0.34 1.78 <20 -  

BR5  
8.79 3945.23 11.80 7.39 -2.75 -130.19 23.30  1103.09 
6.72 3016.15 19.40 7.81 -31.38 -1135.76 63.60 2301.92 

BR4  
11.34 5089.75 10.00 7.54 7.51 458.69 <20.0 -  
4.21 1889.58 17.00 7.75 -28.37 -643.29 58.80 1333.29 

BR3  
12.58 5646.30 9.90 7.55 3.24 219.53 <20.0 -  
4.86 2181.32 15.40 7.55 -16.15 -422.74 40.80 1067.97 

BR2  
16.81 7544.85 9.80 7.51 5.06 458.12 <20.0 -  
3.73 1674.14 16.10 7.68 -11.91 -239.27 38.80 779.48 

BR1  
20.22 9075.37 11.00 7.35 5.24 570.66 <20.0 -  
5.44 2441.64 17.60 7.74 -18.07 -529.45 37.50 1098.74 
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Table 2b. Water quality results during both flow events (cont. from Table 2a). Chapter 93 water quality 
violations are highlighted in red text.  

Site 
ID 

Flow 
(Cfs) GPM Conductance 

(µ) 
TDS 
(mg/L) 

TSS 
(mg/L) 

Sulfate 
(mg/L) 

Sulfate 
(lb/yr) 

BR8  
0.09  39.95  196.00  58.00  4.00  42.70  20.47  
0.13  58.80  240.00  94.00  2.40  33.80  23.85  

BR7  
0.93  417.41  87.50  34.00  5.20  24.50  122.72  
0.08  35.91  294.00  134.00  18.80  116.00  49.98  

BR6  
2.36  1059.24  52.80  <20.0  4.80  7.32  93.04  
0.97  435.37  82.20  <20  3.60  7.73  40.38  

BR5  
8.79  3945.23  200.00  100.00  6.00  54.50  2580.18  
6.72  3016.15  341.00  168.00  10.00  75.00  2714.53  

BR4  
11.34  5089.75  84.10  <20.0  11.60  18.90  1154.36  
4.21  1889.58  390.00  188.00  <4.00  109.00  2471.57  

BR3  
12.58  5646.30  126.00  38.00  3.60  31.00  2100.42  
4.86  2181.32  286.00  160.00  7.20  74.90  1960.57  

BR2  
16.81  7544.85  120.00  60.00  5.20  28.60  2589.39  
3.73  1674.14  271.00  136.00  5.20  69.90  1404.27  

BR1  
20.22  9075.37  154.00  <20.0  9.20  32.00  3484.94  
5.44  2441.64  263.00  122.00  8.40  67.40  1974.80  
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Table 2c. Water quality results during both flow events (cont. from Table 2a, 2b). Chapter 93 water 
quality violations are highlighted in red text. 

Site 
ID  

Flow 
(Cfs)  GPM  Aluminum 

(mg/L)  
Aluminum 
(lb/yr)  

Iron 
(mg/L)  

Iron 
(lb/yr)  

Manganese 
(mg/L)  

Manganese 
(lb/yr)  

BR8  
0.09  39.95  <0.100   -  0.29  0.14  0.08  0.04  
0.13  58.80  0.11  0.08  0.69  0.49  0.08  0.06  

BR7  
0.93  417.41  0.23  1.16  1.07  5.36  0.41  2.05  
0.08  35.91  0.40  0.17  2.74  1.18  3.04  1.31  

BR6  
2.36  1059.24  <0.100  -   <0.200  -   <0.0200   -  
0.97  435.37  <0.100   -  <0.200   -  0.03  0.13  

BR5  
8.79  3945.23  <0.100  -   0.54  25.52  0.17  8.24  
6.72  3016.15  0.17  6.19  1.14  41.26  0.24  8.61  

BR4  
11.34  5089.75  <0.100  -   0.42  25.35  0.05  3.09  
4.21  1889.58  <0.100   -  1.13  25.62  0.38  8.68  

BR3  
12.58  5646.30  <0.100  -   <0.200  -   0.05  3.41  
4.86  2181.32  <0.100  -   0.34  8.85  0.04  0.97  

BR2  
16.81  7544.85  <0.1  -   <0.200   -  0.03  3.10  
3.73  1674.14  <0.100  -   0.23  4.62  0.02  0.50  

BR1  
20.22  9075.37  <0.1  -   <0.2  -   0.03    
5.44  2441.64  <0.100  -   0.20  5.89  <0.0200   -  
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Figure 2. Example of good instream habitat at site BR2. 
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Figure 3. Bullion Run Iron Furnace Ruins located immediately downstream of site BR3. Bank erosion 
evident in photo is prevalent in this reach.  
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Figure 4. Eroding banks at site BR5. 
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Figure 5. Bullion Run in the headwaters, site BR8. 
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Summary and Additional Recommendations 
 

Water quality was generally adequate to support biological communities throughout the watershed during 
the two sampling events.  Sample site BR7 was the only site with Chapter 93 water quality violations. 
Therefore, a more detailed evaluation of water quality at and around this site, may be warranted to 
determine if remediation efforts are feasible to improve water quality in this area of the watershed.   

Bank erosion and sediment loss were noted at multiple sites during this study in addition to the fish 
habitat and bank stabilization work already being completed. Bullion Run would benefit from additional 
bank stabilization. The section downstream of site BR5 had notable barren banks that would benefit from 
bank stabilization (Figure 4). 
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Previous and Ongoing Work 

Summary of 2019 Technical Assistance Grant 

During the 2018-2019 Technical Assistance TU provided to SCWA, Bullion Run was studied in 
two areas to assess biological communities as part of a larger study of the receiving stream, 
Scrubgrass Creek. During this study, site BR01 (identified as BR6 in the 2021 CHP) had the 
most diverse and sensitive population of benthic macroinvertebrates of any site studied for the 
2019 TAG project. The This site had an IBI score of 84.69, the highest IBI score of all sites 
surveyed for that study. This site also had the highest Total Taxa Richness and EPT Taxa 
Richness scores and the third highest Percent Sensitive Individuals score (30 and 19 
respectively). 

Fishery surveys were conducted in the same reach as macroinvertebrate sampling. Three brook 
trout (Salvelinus fontinalis) measuring 74mm, 135mm, and 169mm were documented at this site. 
This was the only site surveyed for this study where brook trout were documented. Creek chub 
(Semotilus atromaculatus) were also present at this site and sculpin species (Cottoidea) and 
blacknose dace (Rhinichthys atratulus) were abundant. 

The habitat at this site was optimal with a score of 192 according to the DEP Rapid Habitat 
Assessment. The areas that scored the lowest were embeddedness, sediment deposition, and 
condition of banks, which all scored in the sub-optimal range. While there were some areas of 
erosion and exposed banks, resulting in sediment deposition in the form of point bars, overall, 
this site had optimal habitat.  

Site BR02 from the 2019 TAG study correlates with site BR1 for the 2021 CHP study and is 
located near the confluence with Scrubgrass Creek. During the 2019 study, the benthic 
macroinvertebrate community received an IBI score, 58.90, was found to be attaining its ALU. 
The most dominant taxa at this site was the Mayfly Baetis. This site had the second highest EPT 
taxa richness score (12) of all sites. 

Fishery surveys at this site documented six brown trout (Salmo Trutta), the most at any site, 
ranging in size from 70mm to 385mm. While the largest trout may have been stocked, the 
presence of various age classes represent a naturally reproducing population of brown trout. 
Brown trout, creek chub, and sculpin were present at this site, and blacknose dace and longnose 
dace (Rhinichthys cataractae) were common. 

According to watershed members and local landowners, this site had been experiencing bank 
loss during high flow or rain events over decades that had recently increased in severity. Heavy 
rain events over a short duration prior to macroinvertebrate sampling caused the movement of 
many tons of material and the stream channel to move roughly 60 feet from its original channel, 
taking with it the bank and much of the adjacent property (Figure 6a and 6b). Because of the 
stream channel movement and weak banks, this site received a marginal habitat score of 107, the 
lowest habitat score of all sites assessed for this report. Nearly all parameters were negatively 
affected by the habitat impairments and channel movement. The parameters that received the 
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lowest scores were condition of banks, bank vegetative protection, and disruptive pressure which 
all scored poor. 

Summary of Habitat Improvements 
 
Following documentation of the stream impairments and sediment movement near the mouth of 
Bullion Run (BR02/2019, BR1/2021) TU coordinated with SCWA, PennDOT, and landowners 
to facilitate restoration of this site by moving the stream back into it’s channel, protecting the 
banks and road, and adding instream fish habitat (Figure 7a and 7b). 

In 2020 and 2021, additional instream habitat was completed by TU and the SCWA moving 
upstream from the site near the mouth that was initially restored. Bullion Run flows past a small 
neighborhood of homes on the left bank and erosion was evident throughout. Figures and show 
before (Figure 8) and after (Figure 9) the most recent habitat work was completed to stabilize 
banks and create instream fish habitat. 

 

Figure 6a. Bullion Run near mouth pre-construction with fresh flood damage. 
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Figure 6b. Bullion Run near mouth pre-construction with fresh flood damage. 

 
Figure 7a. Bullion Run near mouth post construction (looking downstream). 
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Figure 7b. Bullion Run near mouth post construction (looking upstream). 
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Figure 8. 2021 Habitat site pre-construction. 

 
Figure 9. 2021 Habitat site post construction. 
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