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Potential Restoration Projects 
 
In the preceding section of this plan subwatershed areas were prioritized for restoration. This chapter will 
now look at specific projects and activities to be undertaken by BCWA to restore impaired streams within 
those identified priority areas. In addition the potential projects will be ranked in order of importance and 
will result in a schedule of future restoration activities. The restoration projects were ranked through a 
matrix process similar to what was used to evaluate and determine the priority subwatersheds. The 
restoration schedule contains the estimated costs, possible partners, entities responsible for completing 
projects, potential funding sources, timetables for completion, and related information. 
 
Listed below are the candidate restoration projects identified by BCWA. The location of the project sites 
are shown in Appendix F. Each project is also listed in Table 4.1, Table 4.2, and Table 4.3 as applicable.  
 
I. Buffalo Creek 1(BC-1)- Acid Remediation Project 
 
This remediation action would involve the construction of a passive treatment wetland system near the 
headwaters of Buffalo Creek. It  would be located just upstream of Buffalo Flats Road within the Bald 

Eagle State Forest and would neutralize the acidity of the water 
through the use of limestone.  It is believed this project would 
effectively treat approximately seven miles of the chronically 
acidified stream reach. The upper most part of the headwaters that 
would be left untreated is an acidic wetland and the area is 
inaccessible to construction equipment. This has been given a high 
priority by BCWA due to the fact a Total Maximum Daily Load 
(TMDL) has been published for this reach, the treatment 
technology has been proven to be successful on other streams with 
low pH, and the land is all under the ownership of the 
Commonwealth of Pennsylvania managed by the Bureau of 
Forestry as part of the Bald Eagle State Forest. A PA DEP Growing 
Greener Grant was approved for the design of this project and 
landowner permission has been tentatively granted. Another 
Growing Greener Grant was received by BCWA to fund 
construction of the project. 
 
 

II. Buffalo Creek Other 
 
A. Buffalo Creek Mainstem 2 (BC-2) is a section of stream impaired from agricultural 
 sedimentation. There are a number of farms along this reach and adjacent to two other tributaries 
 that are contributing to this problem. Livestock fencing, a stream crossing, and barnyard and 
 cattle access way stabilization are needed. 
 
B. Buffalo Creek Mainstem 3 (BC-3) is a small property where pasture management and minor 
 fencing for horses could improve the quality of a small unnamed tributary likely to be 
 contributing to the impaired section of Buffalo Creek. 
 
C. Buffalo Creek Mainstem 4 (BC-4) would involve significant improvements on a farm to address 
 erosion, sedimentation, and livestock access. Two farms are in need of streambank fencing, 
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 stabilized stream crossings, buffer establishment, stabilization of livestock access ways and 
 barnyards, and crop field buffers.   
 
D. Buffalo Creek Mainstem 5 (BC-5) is directed at addressing a problem where Hoover Road, a 
 township road, is contributing sediment to Buffalo Creek. During the field investigation it was 
 clear that the roadway was a conduit for runoff during storm events and particulates are being 
 washed  into the stream, which is compounding the already poor water quality resulting from the 
 agricultural impacts noted at BC-4 above. 
 
E. Buffalo Creek Mainstem 6 (BC-6) riparian buffer restoration is needed along DEP unnamed 
 tributary # 19073 to restore a separation distance from tilled areas and the watercourse.  
 
F. Buffalo Creek Mainstem 7 (BC-7), Buffalo Creek Mainstem 8 (BC-8), and Buffalo Creek 
 Mainstem 9 (BC-9) are in the Mifflinburg area on an impaired unnamed tributary. The 
 agricultural impacts could be lessened with livestock exclusionary fencing, stabilized crossings, 
 and buffer plantings. 
 
III. Unnamed Tributary to Coal Run 
 
Coal Run 1 (CR-1), Coal Run 2 (CR-2), Coal Run 3 (CR-3) and Coal Run 5 (CR-5) are all agricultural 
impairment areas in need of buffers, livestock exclusionary fencing, stabilized stream crossings, and 
stabilization of livestock walkways and barnyard areas. 
 
IV. Unnamed Tributary to Rapid Run 
 
This unnamed tributary to Rapid Run which originates west of the village of Forest Hill has four major 
sites where agricultural BMP’s should be installed to reduce non-point source pollution. Rapid Run 1 
(RR-1), Rapid Run 2 (RR-2), Rapid Run 3 (RR-3) and Rapid Run 4 (RR-4) need livestock exclusionary 
fencing, stabilized stream crossings, and riparian buffers. 
 
V. Beaver Run 
 
Beaver Run, while not officially listed as impaired is 
certainly degraded based on available data and visual 
inspection. The entire reach is heavily impacted by 
agriculture, both livestock and crop production. Beaver 
Run 1 (BR-1) through site Beaver Run 7 (BR-7) needs 
extensive livestock exclusionary fencing, riparian 
buffers, stabilized crossings, and crop setbacks.  
 
VI. Muddy Run 
 
Two sites on Muddy Run, Muddy Run 1 (MR-1) and 
Muddy Run 2 (MR-2) would benefit from livestock 
exclusionary fencing, stabilized crossings, and riparian 
buffers to lessen the agricultural impacts. 
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VII. Unnamed Tributary to Buffalo Creek (Kelly Township) 
 
This impaired unnamed tributary to Buffalo Creek is situated in the lower portion of the watershed closest 
to the confluence of the Susquehanna River and is degraded from urban runoff according to the PA DEP 
assessment. The stream originates in an agricultural area near the Kelly Elementary School and then 
makes its way under Newman Road and feeds a pond in the Millward Estates residential townhouse 
development. After exiting the pond it travels south toward Buffalo Creek paralleling Newman Road 
through a small woodlot before making a westward turn near the Willowbrook development. It then 
crosses back under Newman Road just north of William Penn Drive and travels a short distance before 
then going under William Penn Drive and into Buffalo Creek. Although the source of impairment is listed 
as urban runoff it is likely the stream suffers from a combination of factors including agriculture, urban 
runoff, and waterfowl. Given its location near the outlet of the watershed this small stream was not 
identified as a priority and restoration projects were not evaluated in detail. Solutions to this problem 
could entail agricultural BMP’s, reduction in lawn fertilizer and chemical application by homeowners, 
removal of nuisance waterfowl from the pond at Millward Estates, and stormwater retrofits that would 
address the water quality treatment of runoff from residential developments and local streets. 
 
Restoration Priorities 
 
In this initial planning exercise the BCWA has identified the 26 individual implementation projects listed 
in Table 4.1 and 4.2 and more fully detailed in Table 4.3. In total these projects would require an 
estimated $702,000 to complete. With the exception of Beaver Run all project sites are adjacent to or 
within the vicinity of streams designated as impaired by the PA DEP. By far the largest and most 
expensive is the acid remediation treatment in the Buffalo Creek headwaters which could cost $357,000 
based on the preliminary designs.  Of the remaining $345,000 roughly $70,000 would correct a dirt and 
gravel road problem while $275,000 would be targeted to improving conditions on farms. Included in 
these estimates is the cost of riparian buffer plantings. Some organizations and agencies exclude buffer 
plantings if streambank fencing is installed since the natural vegetation will often reestablish itself once 
left alone. If the buffer costs were removed the total estimated cost for the agricultural areas would be 
about $170,000.  
 
The BCWA was not able to assess other potential improvements for agricultural properties that could be 
costly, such as the need for manure storage facilities. Furthermore BCWA believes there are many other 
areas in the watershed where projects could be done to improve stream quality; however, the already 
impaired reaches receive state and federal funding priority and provide an overwhelming number of sites 
for the BCWA to restore. It is likely there are other projects, costing millions of dollars, yet to be 
identified in the watershed at municipal sewage treatment plants, on farms, residential developments, and 
at businesses that could be completed to reduce pollutants entering watershed streams and the 
groundwater aquifer.  
 
Given the limited volunteer and financial resources of the organization it was then necessary to prioritize 
restoration projects since it would not be practical to accomplish all of them simultaneously. Table 4.1 1 
was used to compute a score for each project, based on ten factors such as financial and technical 
feasibility, site suitability, public support, available funding, ecosystem benefit, and several others. Table 
4.2 contains the same information as Table 4.1 but is sorted by the total project score and shows the 
rankings in order from highest to lowest score.  Table 4.3 gives more detailed description of each project 
including estimated quantities, tax parcel numbers, responsible entities, potential partners, cost 
projections, and funding sources. 
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As can be seen from the following Tables the acid remediation project in the Buffalo Creek headwaters is 
the number one priority for BCWA. If completed this project has the potential to restore several miles of 
stream to a more balanced pH. The numerical scoring, while interesting for comparison purposes, does 
not necessarily reflect the best methodology for stream restoration. The BCWA will not take projects 
from the list completely based on this scoring. Such an approach would result in a random and scattered 
pattern of projects dotted throughout the watershed, therefore, as noted in earlier chapters the BCWA 
intends to deviate from the scoring and use the more systematic approach of working downstream from 
the headwaters in its selection of priority restoration areas and the specific implementation projects. So 
the actual progression of implementation would most closely be represented by Tables 4.1 and 4.3. 
     
 

 
 
As stated above there are many projects that could be completed in the watershed, many of which are not 
identified and priority must be given to impaired areas. BCWA also needs to keep a watchful eye on the 
rest of the watershed and periodically address problems not on the priority list as they arise in order to 
maintain the status quo or to improve conditions on non-impaired streams in the watershed. 
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Rank each column  in 
order of importance with 
10 being most and 1 being 

least 
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Demonstration 
ability or 
Visibility 

 
Net 

Benefit to 
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Human 
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Availability 

 
 

Ease of 
O & M 

Overall 
Project 
Total 

BC-1: Passive Treatment 
Wetland Buffalo Creek Main 6 24 7 27 9 10 3 30 12 4 132 

BC-2 Buffalo Creek Main 18 24 7 27 6 5 1 10 8 6 112 

BC-3  Buffalo Creek Main 18 24 7 27 3 5 1 10 8 6 109 

BC-4 Buffalo Creek Main 6 24 7 27 6 5 3 20 8 4 110 

BC-5: Dirt & Gravel Road Buffalo Creek Main 6 24 7 27 3 5 2 30 4 2 110 

BC-6 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

BC-7 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

BC-8 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

BC-9 Buffalo Creek Trib. 6 24 7 27 6 5 2 20 12 4 113 

CR -1 Coal Run 18 24 14 27 3 10 2 20 8 6 132 

CR-2 Coal Run 6 24 7 27 6 5 2 20 12 4 113 

CR-3 Coal Run 6 24 7 27 6 5 2 20 12 4 113 

CR-4 Coal Run 18 24 7 27 6 5 2 10 12 6 117 

RR-1 Rapid Run 12 24 7 27 6 5 2 20 12 4 119 

RR-2 Rapid Run 12 24 7 27 6 5 2 20 12 4 119 

RR-3 Rapid Run 12 24 7 27 6 5 2 10 12 4 109 

RR-4 Rapid Run 18 24 7 27 6 5 2 10 12 4 115 

BR-1 Beaver Run 18 24 7 27 6 5 3 10 12 4 116 

BR-2 Beaver Run 18 24 7 27 6 5 3 20 12 6 128 

Table 4.1:  Prioritization Matrix for Physical Restoration 
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BR-3 Beaver Run 12 24 7 27 6 5 3 20 12 6 122 

BR-4 Beaver Run 12 24 7 27 6 5 3 20 12 4 120 

BR-5 Beaver Run 6 24 7 27 6 5 3 30 12 4 124 

BR-6 Beaver Run 18 24 7 27 6 5 3 20 12 6 128 

BR-7 Beaver Run 6 24 7 27 6 5 3 30 12 4 124 

MR-1 Muddy Run 6 24 7 27 6 5 1 10 12 4 102 

MR-2 Muddy Run 6 24 7 27 6 5 1 10 12 4 102 

             

             

             

             

             

             

             

             

             

             

Table 4.1:  Prioritization Matrix for Physical Restoration (Continued) 
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Rank each column  in 
order of importance with 
10 being most and 1 being 

least 
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BC-1: Passive Treatment 
Wetland Buffalo Creek Main 6 24 7 27 9 10 3 30 12 4 132 

CR -1 Coal Run 18 24 14 27 3 10 2 20 8 6 132 

BR-2 Beaver Run 18 24 7 27 6 5 3 20 12 6 128 

BR-6 Beaver Run 18 24 7 27 6 5 3 20 12 6 128 

BR-5 Beaver Run 6 24 7 27 6 5 3 30 12 4 124 

BR-7 Beaver Run 6 24 7 27 6 5 3 30 12 4 124 

BR-3 Beaver Run 12 24 7 27 6 5 3 20 12 6 122 

BR-4 Beaver Run 12 24 7 27 6 5 3 20 12 4 120 

BC-6 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

BC-7 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

BC-8 Buffalo Creek Trib. 12 24 7 27 6 5 2 20 12 4 119 

RR-1 Rapid Run 12 24 7 27 6 5 2 20 12 4 119 

RR-2 Rapid Run 12 24 7 27 6 5 2 20 12 4 119 

CR-4 Coal Run 18 24 7 27 6 5 2 10 12 6 117 

BR-1 Beaver Run 18 24 7 27 6 5 3 10 12 4 116 

RR-4 Rapid Run 18 24 7 27 6 5 2 10 12 4 115 

BC-9 Buffalo Creek Trib. 6 24 7 27 6 5 2 20 12 4 113 

CR-2 Coal Run 6 24 7 27 6 5 2 20 12 4 113 

CR-3 Coal Run 6 24 7 27 6 5 2 20 12 4 113 

Table 4.2:  Prioritization Matrix for Physical Restoration –Sorted by Score 
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BC-2 Buffalo Creek Main 18 24 7 27 6 5 1 10 8 6 112 

BC-4 Buffalo Creek Main 6 24 7 27 6 5 3 20 8 4 110 

BC-5: Dirt & Gravel 
Road Buffalo Creek Main 6 24 7 27 3 5 2 30 4 2 110 

BC-3  Buffalo Creek Main 18 24 7 27 3 5 1 10 8 6 109 

RR-3 Rapid Run 12 24 7 27 6 5 2 10 12 4 109 

MR-1 Muddy Run 6 24 7 27 6 5 1 10 12 4 102 

MR-2 Muddy Run 6 24 7 27 6 5 1 10 12 4 102 

             

             

             

             

             

             

             

             

             

             

Table 4.2:  Prioritization Matrix for Physical Restoration (Continued) 



Table 4.3: Restoration Project Implementation Schedule

Score Tax Parcels Start 
Date

End 
Date Potential Partners Construction 

Cost

Annual 
O& M 
Costs

Funding Sources

102 001-081-008 UCCD, NRCS, PGC $15,500 $0 DEP GG, 319 Program, CREP, 
PGC

102 001-081-006: 007 UCCD, NRCS, PGC $12,000 $0 DEP GG, 319 Program, CREP, 
PGC

TOTAL $702,200

Without Acid Remediation $345,200

1 - Other partners could include 4-H groups, scouts, Bethesda, Bucknell students, etc. and could be obtained on a case-by-case basis.
2 - Operation & Maintenance Costs are for BCWA and not landowners and other partners.

Project Name Description Responsible Entity(ies)

MR-1 3,000 LF fencing @$5,700; 1 crossing @ $2,500; 4.8 ac buffer @ $7,200 BCWA, Landowner

MR-2 3,000 LF fencing @  $5,700; 1 crossing @ $2,500; 2.4 ac buffer @ $3,600 BCWA, Landowner
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