
 

 

 

 

 
 

 

 

 

 

BEAVERDAM BRANCH WATERSHED 

TMDL 
Blair and Cambria Counties 

 
 
 
 

 
 
 
 
 
 
 
 

Prepared for: 
 

Pennsylvania Department of Environmental Protection 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

March 8, 2007 



 

 i 

TABLE OF CONTENTS 
 

INTRODUCTION........................................................................................................................... 1 
LOCATION .................................................................................................................................... 1 
SEGMENTS ADDRESSED IN THIS TMDL................................................................................ 3 
CLEAN WATER ACT REQUIREMENTS ................................................................................... 3 
SECTION 303(D) LISTING PROCESS......................................................................................... 4 
BASIC STEPS FOR DETERMINING A TMDL........................................................................... 5 
SAMPLING RATIONALE............................................................................................................. 5 
WATERSHED BACKGROUND................................................................................................... 6 
METALS METHODOLOGY......................................................................................................... 7 
TMDL ENDPOINTS ...................................................................................................................... 9 
TMDL ELEMENTS (WLA, LA, MOS)....................................................................................... 10 
TMDL ALLOCATIONS SUMMARY......................................................................................... 10 
RECOMMENDATIONS .............................................................................................................. 12 
PUBLIC PARTICIPATION ......................................................................................................... 13 
REFERENCES.............................................................................................................................. 14 
 
 

TABLES 
 

Table 1. Beaverdam Branch Segments Addressed...................................................................... 1 
Table 2. Applicable Water Quality Criteria .............................................................................. 10 
Table 3. Summary Table–Beaverdam Branch Watershed ........................................................ 11 
Table 4. MS4 Waste Load Allocation ....................................................................................... 12 
Table 5. Waste Load Allocation................................................................................................ 12 
 
 

FIGURES 
 

Figure 1. Beaverdam Branch Watershed .................................................................................... 2 
Figure 2. Storm Sewers and Lack of Riparian Buffers in the Beaverdam Branch Watershed... 7 
 
 

ATTACHMENTS 
 

Attachment A. Excerpts Justifying Changes Between the 1996, 1998, 2002, Section 303(d) 
Lists and 2004 and 2006 Integrated Lists........................................................... 15 

Attachment B. TMDLs By Segment .......................................................................................... 18 
Attachment C. Water Quality Data Used in TMDL Calculations.............................................. 29 
Attachment D. YSI Continuous Sonde Data .............................................................................. 31 
Attachment E. Brush Run Ambient Concentrations .................................................................. 33 
Attachment F. Comment and Response ..................................................................................... 35 
 



 

 1 

TMDL
1
 

Beaverdam Branch Watershed 

Blair and Cambria Counties, Pennsylvania 

 
 

INTRODUCTION 
 
This report presents the Total Maximum Daily Load (TMDL) developed for a stream segment in 
the Beaverdam Branch Watershed (Figure 1).  This was done to address impairments noted on 
the 1996, 1998, and 2002 Pennsylvania Section 303(d) lists, and the 2004 and 2006 Integrated 
Lists required under the Clean Water Act and covers one segment on this list (Table 1).  High 
levels of metals caused these impairments.  The sources of the impairments are listed as urban 
runoff/storm sewers and combined sewer overflows (CSOs).  The TMDL addresses the two 
primary metals (iron and aluminum) identified as the causes of impairment in the watershed.  
Beaverdam Branch is listed for abandoned mine drainage; this is addressed in a draft TMDL 
proposed in 2003 (Beaverdam Branch Watershed TMDL).  A TMDL is proposed for the 
impairments in the Mill Run Watershed; these reductions will be applied in this TMDL.   
 
 

Table 1. Beaverdam Branch Segments Addressed 
 

State Water Plan (SWP) Subbasin  11-A  Little Juniata River and Frankstown Branch 

Segment ID 
Year 

Listed 

Stream 

Name 

Stream 

Code 
Source Cause Miles 

6561 1996 
Beaverdam 
Branch 

16317 
Combined Sewer Overflow 
Urban Runoff/Storm Sewers 

Low DO 
Organic 

Enrichment 
Unknown 

6.1 

See Attachment A, Excerpts Justifying Changes Between the 1996, 1998, and 2002 Section 303(d) lists and 2004 and 2006 
Integrated Lists.   
The use designations for the stream segments in this TMDL can be found in Pa. Title 25 Chapter 93. 

 
 

LOCATION 
 
Beaverdam Branch flows about six miles from its headwaters to its confluence with the 
Frankstown Branch Juniata River.  The entire length of Beaverdam Branch is listed as impaired, 
as well as three of its tributaries:  Mill Run, Sugar Run, and Burgoon Run.  These three 
tributaries all flow into Beaverdam Branch in its headwaters (Figure 1).  The watershed is 
located predominantly in Blair County with a very small portion in Cambria County, draining 
approximately 87 square miles in State Water Plan Subbasin 11A.  The aquatic life use for the 
mainstem of Beaverdam Branch is warm water fishes.   
 

                                                 
1 Pennsylvania’s 1996, 1998, and 2002 Section 303(d) lists were approved by the U.S. Environmental Protection Agency.  The 
2004 and 2006 Integrated lists have been approved by the U.S. Environmental Protection Agency.  The 1996 Section 303(d) list 
provides the basis for measuring progress under the 1996 lawsuit settlement of American Littoral Society and Public Interest 
Group of Pennsylvania v. EPA. 
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Figure 1. Beaverdam Branch Watershed 
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Population centers in the watershed include Altoona, Hollidaysburg, and Duncansville.  The 
Beaverdam Branch Watershed can be reached traveling on the PA Turnpike to exit 146 (US 
220/I-99).  Upon exiting the Turnpike, merge onto US220/I-99 N and follow this to Altoona 
City.  Altoona City is located in the eastern portion of the watershed.  Several major roads 
intersect the watershed including:  US 220/I-99, PA-36, PA-764, and PA-22 (Figure 1).     

 
 

SEGMENTS ADDRESSED IN THIS TMDL 
 
The Beaverdam Branch Watershed is affected by pollution from urban runoff/storm sewers.  
This pollution has caused high levels of metals throughout the entire stream.  The majority of the 
watershed flows through the urban areas of Altoona and Hollidaysburg.  Beaverdam Branch is 
impacted by abandoned mine drainage (AMD) as well.  A TMDL (Beaverdam Branch 
Watershed TMDL) has been proposed to address the AMD impacts and the metal reductions are 
taken into account in this TMDL.   
 
 

CLEAN WATER ACT REQUIREMENTS 
 
Section 303(d) of the 1972 Clean Water Act requires states, territories, and authorized tribes to 
establish water quality standards.  The water quality standards identify the uses for each 
waterbody and the scientific criteria needed to support that use.  Uses can include designations 
for drinking water supply, contact recreation (swimming), and aquatic life support.  Minimum 
goals set by the Clean Water Act require that all waters be “fishable” and “swimmable.”   
 
Additionally, the federal Clean Water Act and the U.S. Environmental Protection Agency’s 
(USEPA’s) implementing regulations (40 CFR Part 130) require: 
 

• States to develop lists of impaired waters for which current pollution controls are not 
stringent enough to meet water quality standards (the list is used to determine which 
streams need TMDLs); 

 

• States to establish priority rankings for waters on the lists based on severity of pollution 
and the designated use of the waterbody; states must also identify those waters for which 
TMDLs will be developed and a schedule for development; 

 

• States to submit the list of waters to USEPA every two years (April 1 of the even 
numbered years); 

 

• States to develop TMDLs, specifying a pollutant budget that meets state water quality 
standards and allocate pollutant loads among pollution sources in a watershed, e.g., point 
and nonpoint sources; and  

 

• USEPA to approve or disapprove state lists and TMDLs within 30 days of final 
submission. 
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Despite these requirements, states, territories, authorized tribes, and USEPA have not developed 
many TMDLs since 1972.  Beginning in 1986, organizations in many states filed lawsuits against 
the USEPA for failing to meet the TMDL requirements contained in the federal Clean Water Act 
and its implementing regulations.  While USEPA has entered into consent agreements with the 
plaintiffs in several states, many lawsuits still are pending across the country.   
 
In the cases that have been settled to date, the consent agreements require USEPA to backstop 
TMDL development, track TMDL development, review state monitoring programs, and fund 
studies on issues of concern (e.g., AMD, implementation of nonpoint source Best Management 
Practices (BMPs), etc.).  These TMDLs were developed in partial fulfillment of the 1996 lawsuit 
settlement of American Littoral Society and Public Interest Group of Pennsylvania v. EPA. 
 
 

SECTION 303(D) LISTING PROCESS 
 

Prior to developing TMDLs for specific waterbodies, there must be sufficient data available to 
assess which streams are impaired and should be on the Section 303(d) list.  With guidance from 
the USEPA, the states have developed methods for assessing the waters within their respective 
jurisdictions.   
 

The primary method adopted by the Pennsylvania Department of Environmental Protection 
(PADEP) for evaluating waters changed between the publication of the 1996 and 1998 Section 
303(d) lists.  Prior to 1998, data used to list streams were in a variety of formats, collected under 
differing protocols.  Information also was gathered through the Section 305(b)2 reporting 
process.  PADEP is now using the Unassessed Waters Protocol (UWP), a modification of the 
USEPA Rapid Bioassessment Protocol II (RPB-II), as the primary mechanism to assess 
Pennsylvania’s waters.  The UWP provides a more consistent approach to assessing 
Pennsylvania’s streams. 
 

The assessment method requires selecting representative stream segments based on factors such 
as surrounding land uses, stream characteristics, surface geology, and point source discharge 
locations.  The biologist selects as many sites as necessary to establish an accurate assessment 
for a stream segment; the length of the stream segment can vary between sites.  All the biological 
surveys include kick-screen sampling of benthic macroinvertebrates, habitat surveys, and 
measurements of pH, temperature, conductivity, dissolved oxygen, and alkalinity.  Benthic 
macroinvertebrates are identified to the family level in the field.   
 

After the survey is completed, the biologist determines the status of the stream segment.  The 
decision is based on the performance of the segment using a series of biological metrics.  If the 
stream is determined to be impaired, the source and cause of the impairment are documented.  
An impaired stream must be listed on the state’s Section 303(d) list with the documented source 
and cause.  A TMDL must be developed for the stream segment.  A TMDL is for only one 
pollutant.  If a stream segment is impaired by two pollutants, two TMDLs must be developed for 

                                                 
2 Section 305(b) of the Clean Water Act requires a biannual description of the water quality of the waters of the 
state. 
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that stream segment.  In order for the process to be more effective, adjoining stream segments 
with the same source and cause listing are addressed collectively, and on a watershed basis. 
 
 

BASIC STEPS FOR DETERMINING A TMDL 
 

Although all watersheds must be handled on a case-by-case basis when developing TMDLs, 
there are basic processes or steps that apply to all cases.  They include: 
 

1. Collect and summarize pre-existing data (watershed characterization, inventory 
contaminant sources, determination of pollutant loads, etc.); 

2. Calculate TMDL for the waterbody using USEPA approved methods and computer 
models; 

3. Allocate pollutant loads to various sources;  
4. Determine critical and seasonal conditions; 
5. Submit draft report for public review and comments; and 
6. Obtain USEPA approval of the TMDL. 
 

This document will present the information used to develop the Beaverdam Branch Watershed 
TMDL.  
 
 

SAMPLING RATIONALE 
 
Pre-existing water quality data were not available for this TMDL.  The Susquehanna River Basin 
Commission (SRBC) established a sampling procedure for the Beaverdam Branch Watershed 
that included collecting grab samples during storm events to determine the influence of urban 
runoff/storm sewer and CSO contributions.  Four samples were taken throughout the storm and a 
single sample was taken out of the four composited samples.  Storm samples were collected 
during a summer and fall storm event.  Single grab samples were collected during baseflow and 
median flow conditions to determine baseline conditions in Beaverdam Branch.  YSI sondes 
were placed in the stream during storm events to continuously record instream data.  Beaverdam 
Branch Watershed is a public water supply, therefore consumptively using water.  Influences 
from this use are accounted for in the analyses because all samples were taken instream.   
 
Seven points were sampled on Beaverdam Branch during storm events (Figure 1).  BVDM9.0 
was the most upstream point located above Hollidaysburg.  BVDM10.0 was located just 
upstream of the River Road CSO on Beaverdam Branch and BVDM11.0 was located below the 
mixing zone downstream of the CSO and above the Old Plant CSO.  BVDM12.0 was located 
below the mixing zone downstream of the Old Plant CSO.  BVDM4.0 was located at the mouth 
of Beaverdam Branch just downstream of Brush Run.  The last two sampling points were located 
on Brush Run and isolated the Jones Road CSO contributions.  Base and median flow samples 
were only collected at BVDM9.0 and BVDM4.0 because during these flow regimes, the CSOs 
are not contributing to the stream flow.  Raw data is located in Attachment C, Water Quality 
Data Used in TMDL Calculations.   
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The water quality results from storm and baseline sampling indicate the CSOs are not 
contributing to stream impairment related to the 303(d) listing.  Biological oxygen demand 
(BOD) levels did not show a dramatic increase from upstream to downstream of the CSOs.  The 
average BOD level above the Jones Road CSO on Brush Run is 3.25 mg/l and below the CSO, 
the level is 4.15 mg/l.  On Beaverdam Branch above both CSOs (Old Plant and River Road), the 
BOD is 5.55 mg/l and below both of these CSOs, the BOD level increased by less than 1.0 mg/l 
to 6.53 mg/l.  In addition, DO levels did not fall below water quality standards while the CSOs 
were discharging (Attachment D).        
 
Urban runoff/storm sewers do contribute pollutants to Beaverdam Branch.  Metal concentrations 
increase to critical levels during storm events, surpassing the water quality standards of 1.5 mg/l 
and 0.75 mg/l for iron and aluminum, respectively.  Iron and aluminum are the metals of concern 
based on the concentrations from the grab samples and will be addressed in the TMDL. 
 
 

WATERSHED BACKGROUND 
 
The western portion of the Beaverdam Branch Watershed is located within the Allegheny Front 
section of the Appalachian Plateaus Province, and the eastern portion of the watershed is located 
in the Appalachian Mountain section of the Ridge and Valley Province.  Beaverdam Branch is 
typical of watersheds in these sections of the Appalachian Plateaus and Ridge and Valley 
Provinces.  The local relief for this area is moderate to high with the highest elevations being 
located in the southwestern part of the watershed area.   
 

The rock type in the watershed is sedimentary; interbedded sedimentary rock comprises over 47 
percent of the watershed.  Sandstone rock spans almost 33 percent of the watershed, and small 
bands of shale and carbonate rock are located in the eastern portion of the watershed.      
 

The Hazleton-Dekalb-Buchanan series is the predominant soil type (44 percent) in the 
Beaverdam Branch Watershed.  This soil type is deep and well drained, with rapid permeability.  
This soil type exhibits runoff rates ranging from negligible to rapid.  Common land use is forest; 
however, some has been cleared for pasture and cropland.  The Berks-Weikert-Bedington series 
comprises 25 percent of the watershed.  The series is moderately deep and well-drained, with 
moderate permeability.  Runoff potential is negligible to rapid.  Major land uses associated with 
this series are cropland and forest.      
 

The remaining soil series, in order of abundance are:  Leck Kill-Calvin-Klinesville, Chenago-
Pope-Holly, and Morrison-Hazleton-Clymer.  All of these soils are deep and well drained with 
moderate permeability.  Runoff rates vary from negligible to rapid.  The common landuses are 
cropland and forest; however, many of the areas have been converted to nonfarm uses.    
 
Based on GIS datasets created in 2001, land use values were calculated for the Beaverdam 
Branch Watershed.  Forested land is the dominant land use with over 61 percent of the watershed 
being forested.  Developed land comprises over 19 percent of the watershed and is concentrated 
around the mainstems of Mill Run and Beaverdam Branch.  Beaverdam Branch and its major 
tributaries flow through low intensity and high intensity commercial areas.  The stream channel 
is ditched and bordered directly by pavement in some portions of the watershed (Figure 2).  
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Storm sewers from these developed areas flow into the stream channel resulting in excess 
pollutants and sediment.  The remaining land uses include agriculture, disturbed, and water with 
14 percent, 4 percent, and 0.5 percent, respectively.  Mill Run, a tributary to Beaverdam Branch, 
has been designated by PADEP as unsuitable for mining.   
 
 
  

 
 
Figure 2. Storm Sewers and Lack of Riparian Buffers in the Beaverdam Branch Watershed 

 
Beaverdam Branch originates in Altoona and flows through Hollidaysburg before it enters the 
Frankstown Branch Juniata River.  As it flows through these population centers, numerous storm 
pipes empty into the channel, along with four CSOs.  Two of the CSOs are on the mainstem of 
Beaverdam Branch in Hollidaysburg and two are on tributaries:  Mill Run and Brush Run.  The 
CSO on Mill Run is addressed in the proposed Mill Run Watershed TMDL.  Based on water 
quality samples collected during median and storm event flows, urban runoff/storm sewers 
contribute metals to the stream causing the impairment.   
 
 

METALS METHODOLOGY 
 

A two-step approach is used for the TMDL analysis of the urban runoff/storm sewer impaired 
stream segments.  The first step uses a statistical method for determining the allowable instream 
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concentration at the point of interest necessary to meet water quality standards.  This is done at 
each point of interest (sample point) in the watershed.  The second step is a mass balance of the 
loads as they pass through the watershed.  Loads at these points will be computed based on 
average annual flow.   
 
The statistical analysis described can be applied to situations where all of the pollutant loading is 
from nonpoint sources, as well as those where there are both point and nonpoint sources.  The 
following defines what are considered point sources and nonpoint sources for the purposes of our 
evaluation; point sources are defined as permitted discharges or a discharge that has a 
responsible party, nonpoint sources are then any pollution sources that are not point sources.  For 
situations where all of the impact is due to nonpoint sources, the equations shown below are 
applied using data for a point in the stream. The load allocation made at that point will be for all 
of the watershed area that is above that point. For situations where there are point source impacts 
alone, or in combination with nonpoint sources, the evaluation will use the point source data and 
perform a mass balance with the receiving water to determine the impact of the point source. 
 
Allowable loads are determined for each point of interest using Monte Carlo simulation.  Monte 
Carlo simulation is an analytical method meant to imitate real-life systems, especially when other 
analyses are too mathematically complex or too difficult to reproduce.  Monte Carlo simulation 
calculates multiple scenarios of a model by repeatedly sampling values from the probability 
distribution of the uncertain variables and using those values to populate a larger data set.  
Allocations were applied uniformly for the watershed area specified for each allocation point.  
For each source and pollutant, it was assumed that the observed data were log-normally 
distributed.  Each pollutant source was evaluated separately using @Risk3 by performing 5,000 
iterations to determine the required percent reduction so that the water quality criteria, as defined 
in the Pennsylvania Code, Title 25 Environmental Protection, Department of Environmental 
Protection, Chapter 93, Water Quality Standards, will be met instream at least 99 percent of the 
time.  For each iteration, the required percent reduction is: 
 

PR = maximum {0, (1-Cc/Cd)} where  (1) 
 
PR = required percent reduction for the current iteration 

 
Cc = criterion in mg/l 

 
Cd = randomly generated pollutant source concentration in mg/l based on the observed 

data 
 

Cd = RiskLognorm (Mean, Standard Deviation) where  (1a) 
 

Mean = average observed concentration 
 
Standard Deviation = standard deviation of observed data 
 

                                                 
3
 @Risk – Risk Analysis and Simulation Add-in for Microsoft Excel, Palisade Corporation, Newfield, NY, 1990-

1997. 
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The overall percent reduction required is the 99th percentile value of the probability distribution 
generated by the 5,000 iterations, so that the allowable long-term average (LTA) concentration 
is: 
 

LTA = Mean * (1 – PR99) where  (2) 
 
LTA = allowable LTA source concentration in mg/l 
 

Once the allowable concentration and load for each pollutant is determined, mass-balance 
accounting is performed starting at the top of the watershed and working down in sequence.  
This mass-balance or load tracking is explained below. 
 
Load tracking through the watershed utilizes the change in measured loads from sample location 
to sample location, as well as the allowable load that was determined at each point using the 
@Risk program.   
 
There are two basic rules that are applied in load tracking.  Rule one is that if the sum of the 
measured loads that directly affect the downstream sample point is less than the measured load at 
the downstream sample point it is indicative that there is an increase in load between the points 
being evaluated, and this amount (the difference between the sum of the upstream and 
downstream loads) shall be added to the allowable load(s) coming from the upstream points to 
give a total load that is coming into the downstream point from all sources.  The second rule is 
that if the sum of the measured loads from the upstream points is greater than the measured load 
at the downstream point this is indicative that there is a loss of instream load between the 
evaluation points, and the ratio of the decrease shall be applied to the load that is being tracked 
(allowable load(s)) from the upstream point.   
 
Tracking loads through the watershed gives the best picture of how the pollutants are affecting 
the watershed based on the information that is available.  The analysis is done to insure that 
water quality standards will be met at all points in the stream.  The TMDL must be designed to 
meet standards at all points in the stream, and in completing the analysis, reductions that must be 
made to upstream points are considered to be accomplished when evaluating points that are 
lower in the watershed.  Another key point is that the loads are being computed based on average 
annual flow and should not be taken out of the context for which they are intended, which is to 
depict how the pollutants affect the watershed and where the sources and sinks are located 
spatially in the watershed. 
 
Information for the TMDL analysis performed using the methodology described above is 
contained in the “TMDLs by Segment” section of this report. 

 

 

TMDL ENDPOINTS 
 
One of the major components of a TMDL is the establishment of an instream numeric endpoint, 
which is used to evaluate the attainment of acceptable water quality.  An instream numeric 
endpoint, therefore, represents the water quality goal that is to be achieved by implementing the 
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load reductions specified in the TMDL.  The endpoint allows for comparison between observed 
instream conditions and conditions that are expected to restore designated uses.  The endpoint is 
based on either the narrative or numeric criteria available in water quality standards. 
 
Because of the nature of the pollution sources in the watershed, the TMDLs component makeup 
will be load allocations that are specified above a point in the stream segment.  All allocations 
will be specified as long-term average daily concentrations.  These long-term average daily 
concentrations are expected to meet water quality criteria 99 percent of the time.  Pennsylvania 
Title 25 Chapter 96.3(c) specifies that a minimum 99 percent level of protection is required.  All 
metals criteria evaluated in this TMDL are specified as total recoverable.  Pennsylvania does 
have dissolved criteria for iron; however, the data used for this analysis report iron as total 
recoverable.  Table 2 shows the water quality criteria for the selected parameters. 
 

 

Table 2. Applicable Water Quality Criteria 

 
Parameter Criterion Value (mg/l) Total Recoverable/Dissolved 

Aluminum (Al) 0.75 Total Recoverable 

Iron (Fe) 
1.50 
0.3 

30-day average; Total Recoverable  
Dissolved 

 
 

TMDL ELEMENTS (WLA, LA, MOS) 
 

A TMDL equation consists of a waste load allocation (WLA), load allocation (LA) and a margin 
of safety (MOS).  The WLA is the portion of the load assigned to point sources.  The LA is the 
portion of the load assigned to nonpoint sources.  The MOS is applied to account for 
uncertainties in the computational process.  The MOS may be expressed implicitly (documenting 
conservative processes in the computations) or explicitly (setting aside a portion of the allowable 
load). 
 
 

TMDL ALLOCATIONS SUMMARY 
 

Information for the TMDL analysis using the methodology described above is contained in the 
TMDLs by Segment section in Attachment B. 
 

As changes occur in the watershed, the TMDL may be reevaluated to reflect current conditions.  
Table 3 presents the estimated reductions identified for all points in the watershed.  Attachment 
B gives detailed TMDLs by Segment analysis for each allocation point. 
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Table 3. Summary Table–Beaverdam Branch Watershed 
 

Station Parameter 
Existing 
Load 

(lbs/day) 

Allowable 
Load 

(lbs/day) 

WLA 
(lbs/day) 

LA 
(lbs/day) 

Load 
Reduction 
(lbs/day 

Percent 
Reduction 

BVDM8.0** Mouth of Mill Run 

 Fe 1,020.9 60.4 37.0 23.4 557.3 90 

 Al 442.2 35.1 25.4 9.7 207.8 86 

Point 36* Mouth of Burgoon Run 

 Fe 410.3 78.0 - - 0.0 0 

 Al 490.3 24.5 - - 0.0 0 

Point 34* Mouth of Sugar Run 

 Fe 20.5 12.3 - - 0.0 0 

 Al 22.8 6.4 - - 0.0 0 

Point 33* Beaverdam Branch below the confluences of Mill, Sugar, and Burgoon Runs 

 Fe 544.9 234.3 - - 0.0 0 

 Al 620.9 62.1 - - 76.6 55 

BVDM9.0 Beaverdam Branch above Hollidaysburg 

 Fe 5,936.1 294.7 60.4 234.3 4,487.6 94 

 Al 4,641.6 136.8 74.7 62.1 3,582.9 97 

BVDM10.0 Beaverdam Branch above Old Plant CSO 

 Fe 4,270.1 384.3 150.0 234.3 0.0 0 

 Al 2,487.3 202.8 140.7 62.1 0.0 0 

BVDM11.0 Beaverdam Branch below Old Plant CSO and above River Road CSO 

 Fe 4,159.7 417.1 182.8 234.3 0.0 0 

 Al 2,228.0 197.6 135.5 62.1 0.0 0 

BVDM12.0 Beaverdam Branch below River Road CSO 

 Fe 3,213.3 541.1 306.8 234.3 0.0 0 

 Al 2,407.2 187.7 125.6 62.1 189.1 50 

BRHR1.0 Brush Run above Jones Road CSO 

 Fe 303.4 112.0 91.5 20.5 191.4 63 

 Al 243.9 56.7 48.5 8.2 187.2 77 

BRHR2.0 Brush Run below Jones Road CSO 

 Fe 355.5 145.1 123.7 21.4 19.0 12 

 Al 271.4 72.6 64.0 8.6 11.6 14 

BVDM4.0 Mouth of Beaverdam Branch 

 Fe 5,675.1 682.0 447.7 234.3 2,110.5 76 

 Al 2,895.4 308.8 246.7 62.1 385.7 56 

*  Beaverdam Branch AMD TMDL 
**  Mill Run TMDL 
 
WLAs are being assigned to NPDES facilities discharging iron and/or aluminum, as well as to 
the MS4 areas. Table 4 and Table 5 contain the WLAs for MS4 areas and NPDES facilities, 
respectively.  The AMD TMDL completed for Beaverdam Branch Watershed provides a 
nonpoint load allocation of 234.3 lbs/day and 62.1 lbs/day for iron and aluminum, respectively, 
at Point 33.  According to the AMD TMDL, there are no AMD inputs downstream of this point.  
The remaining load is allocated to WLAs.   
 
There were no available ambient water quality samples for Brush Run and it is not allocated to in 
the Beaverdam Branch AMD TMDL; therefore, a different approach was utilized to determine 
metal concentrations.  Ambient metal concentrations and methods used for Brush Run are 
located in Attachment E.   
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Table 4. MS4 Waste Load Allocations  
 

Parameter Allowable Load at Point 
(lbs/day) 

Ambient Load at Point 
(lbs/day) 

WLA for MS4 (lbs/day) 

BVDM9.0 – MS4    

Fe 294.7 234.3 56.2 

Al 136.8 62.1 67.8 

BVDM10.0 – MS4    

Fe 384.3 234.3 150.0 

Al 202.8 62.1 140.7 

BVDM11.0 – MS4    

Fe 417.1 234.3 182.8 

Al 197.6 62.1 135.5 

BVDM12.0 – MS4    

Fe 541.1 234.3 306.8 

Al 187.7 62.1 125.6 

BRHR1.0 – MS4    

Fe 112.0 20.5 91.5 

Al 56.7 8.2 48.5 

BRHR2.0 – MS4    

Fe 145.1 21.4 123.7 

Al 72.6 8.6 64.0 

BVDM4.0 – MS4    

Fe 682.0 234.3 447.7 

Al 308.8 62.1 246.7 

 
 
Table 5. Waste Load Allocation 
 

Parameter Monthly Avg. Allowable Conc. 

(mg/l) 

Flow 

(MGD) 

Allowable Load 

(lbs/day) 

AWTP – Altoona Water Treatment Plant (NPDES:  PA0082538) 

Fe 2.0 0.19 3.2 

Al 4.0 0.19 6.3 

ACA – Altoona City Authority (NPDES:  PA0085120) 

Fe 2.0 0.058 1.0 

Al 1.2 0.058 0.6 

 
 

RECOMMENDATIONS 
 
There is reasonable assurance that the goals of the TMDL for Beaverdam Branch can be met 
with proper watershed planning, implementation of BMPs, and strong financial mechanisms.  
TMDLs represent an attempt to quantify the pollutant load that may be present in a waterbody 
and still ensure attainment and maintenance of water quality standards.  The Beaverdam Branch 
Watershed TMDLs identify the necessary overall load reductions for those pollutants currently 
causing use impairments and distribute those reduction goals to the appropriate point and 
nonpoint sources. 
 
Reaching the reduction goals established by these TMDLs will only occur through changes in 
current land use practices, including the incorporation of best management practices (BMPs).  
BMPs that would be helpful in lowering the amount of metals reaching Beaverdam Branch 
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include riparian buffer strips, proper lawn care, bioretention areas, wetland complexes, and 
heavy use area protection, among many other urban BMPs.   
 
The Natural Resources Conservation Service maintains a National Handbook of Conservation 
Practices (NHCP), which provides information on a variety of BMPs. The NHCP is available 
online at http://www.nrcs.usda.gov/technical/standards/nhcp.html.  Determining the most 
appropriate BMPs, where they should be installed, and actually putting them into practice, will 
require the development and implementation of a comprehensive watershed restoration plan.  
Development of any watershed restoration plan will involve the gathering of site-specific 
information regarding current land uses and existing conservation practices. Successful 
implementation of the activities necessary to address current use impairment in the Beaverdam 
Branch Watershed will require local citizen’s active interest in the watershed and cooperation of 
other relevant entities.   
 
By developing TMDLs for the Beaverdam Branch Watershed, the stage has been set for local 
citizens to design and implement restoration plans to correct current use impairments.  PADEP 
will support local efforts to develop and implement watershed restoration plans based on the 
reduction goals specified in the TMDLs.  Both regulatory and nonregulatory approaches will be 
needed to achieve the necessary load reductions.  In September 2002, Pennsylvania adopted a 
Comprehensive Stormwater Management Policy.  The MS4 municipalities in the Beaverdam 
Branch Watershed will be responsible for evaluating what portions of the total area that are 
contributing to the storm sewers and which are actually nonpoint sources.  Pennsylvania’s 
program is constructed to integrate State requirements under Act 167 for stormwater 
management planning, federal NPDES program, and voluntary financial incentives provided to 
communities and project sponsors. Those portions that are nonpoint sources in MS4 areas may 
be eligible for Pennsylvania’s Growing Greener funding. 
 
The City of Altoona and surrounding townships have been active in the watershed with securing 
Growing Greener Grants and other funding sources.  This funding has been used to convert 
property to open space for increased infiltration and has improved stormwater runoff controls.   
 
 

PUBLIC PARTICIPATION 
 
In the beginning stages of the Beaverdam Branch Watershed TMDL, an early notification letter 
was sent to inform stakeholders and interested parties that a TMDL would be completed in their 
watershed and offer them the opportunity to submit information for TMDL development.  The 
PADEP considered all the information submitted and all pertinent information was included in 
the report.   
 
Public notice of the draft TMDL was published in the Pennsylvania Bulletin on January 13, 
2007, and The Altoona Mirror on February 1 and 2, 2007, to foster public comment on the 
allowable loads calculated.  A public meeting was held on February 6, 2007, at the Holiday Inn 
Express, Altoona, Pa., to discuss the proposed TMDL. 
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The following are excerpts from the Pennsylvania DEP 303(d) narratives that justify changes in 

listings between the 1996, 1998, 2002, 2004, and 2006 lists.  The 303(d) listing process has 

undergone an evolution in Pennsylvania since the development of the 1996 list. 

 
In the 1996 303(d) narrative, strategies were outlined for changes to the listing process.  
Suggestions included, but were not limited to, a migration to a Global Information System (GIS), 
improved monitoring and assessment, and greater public input.   
 
The migration to a GIS was implemented prior to the development of the 1998 303(d) list.  As a 
result of additional sampling and the migration to the GIS some of the information appearing on 
the 1996 list differed from the 1998 list.  Most common changes included: 
 

1. Mileage differences due to recalculation of segment length by the GIS; 
2. Slight changes in source(s)/cause(s) due to new USEPA codes; 
3. Changes to source(s)/cause(s), and/or miles due to revised assessments; 
4. Corrections of misnamed streams or streams placed in inappropriate SWP subbasins; 

and 
5. Unnamed tributaries no longer identified as such and placed under the named 

watershed listing. 
 
Prior to 1998, segment lengths were computed using a map wheel and calculator.  The segment 
lengths listed on the 1998 303(d) list were calculated automatically by the GIS (ArcInfo) using a 
constant projection and map units (meters) for each watershed.  Segment lengths originally 
calculated by using a map wheel and those calculated by the GIS did not always match closely.  
This was the case even when physical identifiers (e.g., tributary confluence and road crossings) 
matching the original segment descriptions were used to define segments on digital quad maps.  
This occurred to some extent with all segments, but was most noticeable in segments with the 
greatest potential for human errors using a map wheel for calculating the original segment 
lengths (e.g., long stream segments or entire basins).  The 2002 Pa. Section 303(d) list was 
written in a manner similar to the 1998 Section 303(d) list. 
 
In 2004, Pennsylvania developed the Integrated List of All Waters.  The water quality status of 
Pennsylvania’s waters is summarized using a five-part categorization of waters according to their 
water quality standard (WQS) attainment status.  The categories represent varying levels of WQS 
attainment, ranging from Category 1, where all designated water uses are met, to Category 5, 
where impairment by pollutants requires a TMDL to correct.  These category determinations are 
based on consideration of data and information consistent with the methods outlined by the 
Statewide Surface Water Assessment Program.  Each PADEP five-digit waterbody segment is 
placed in one of the WQS attainment categories.  Different segments of the same stream may 
appear on more than one list if the attainment status changes as the water flows downstream.  
The listing categories are as follows: 
 

Category 1: Waters attaining all designated uses. 
Category 2: Waters where some, but not all, designated uses are met.  Attainment status of the 

remaining designated uses is unknown because data are insufficient to categorize 
a water consistent with the state’s listing methodology. 
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Category 3: Waters for which there are insufficient or no data and information to determine, 
consistent with the state’s listing methodology, if designated uses are met. 

Category 4: Waters impaired for one or more designated use but not needing a TMDL.  States 
may place these waters in one of the following three subcategories: 

• TMDL has been completed.  

• Expected to meet all designated uses within a reasonable timeframe.  

• Not impaired by a pollutant.  
Category 5: Waters impaired for one or more designated uses by any pollutant.  Category 5 

includes waters shown to be impaired as the result of biological assessments used 
to evaluate aquatic life use even if the specific pollutant is not known unless the 
state can demonstrate that nonpollutant stressors cause the impairment or that no 
pollutant(s) causes or contribute to the impairment.  Category 5 constitutes the 
Section 303(d) list that USEPA will approve or disapprove under the Clean Water 
Act.  Where more than one pollutant is causing the impairment, the water remains 
in Category 5 until all pollutants are addressed in a completed USEPA-approved 
TMDL or one of the delisting factors is satisfied. 

 

The 2006 Integrated List was written in a manner similar to the 2004 Integrated List.   
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Beaverdam Branch 

 

The TMDL for the Beaverdam Branch Watershed consists of load allocations for five sampling 
sites along the mainstem, two on Brush Run, and the AMD TMDL completed on Beaverdam 
Branch and the TMDL on Mill Run.  The completed TMDLs are included in this document and 
are used to account for upstream reductions of metals.  The data and calculations for Mill Run 
TMDL and Beaverdam Branch AMD TMDL are found in their document and are not included in 
this report.     
 

Beaverdam Branch is listed as impaired on the Section 303(d) list by unknown causes from 
urban runoff/storm sewers and combined sewer overflows.  Water quality samples taken during 
2006 isolated iron, manganese, and aluminum as the causes of impairment from urban runoff.     
 

An allowable long-term average instream concentration for iron, manganese, and aluminum was 
determined at each sample point.  The analysis is designed to produce a long-term average value 
that, when met, will be protective of the water quality criterion for that parameter 99 percent of 
the time.  An analysis was performed using Monte Carlo simulation to determine the necessary 
long-term average concentration needed to attain water quality criteria 99 percent of the time.  
The simulation was run assuming the data set was lognormally distributed.  Using the mean and 
the standard deviation of the data set, 5,000 iterations of sampling were completed and compared 
against the water quality criterion for that parameter.  For each sampling event a percent 
reduction was calculated, if necessary, to meet water quality criteria.  A second simulation that 
multiplied the percent reduction times the sampled value was run to insure that criteria were met 
99 percent of the time.  The mean value from this data set represents that long-term daily average 
concentration that needs to be met to achieve water quality standards.   
 
Instream flow measurements were not available for the sample sites.  However, there is a USGS 
gaging station located on Beaverdam Branch with flow data beginning in 1992 and continuing 
through early 2006.  The average flow at the gage is 197.92 cfs and the contributing area is 72.29 
square miles.  Based on these numbers, one (1) square mile contributes 2.74 cfs of flow to the 
stream.  Contributing area was calculated in square miles for each sample point (Table B1) and 
then multiplied by 2.74 cfs to determine an estimated flow at each point.   
 
 

Table B1.  Beaverdam Branch Sample Point Areas 

Sample Point Area (mi
2
) Flow (MGD) 

BVDM9.0 71.25 126.2 

BVDM10.0 72.29 128.0 

BVDM11.0 74.32 131.6 

BVDM12.0 74.76 132.4 

BVDM4.0 87.13 154.3 

BRHR1.0 9.62 17.0 

BRHR2.0 9.84 17.4 
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AWTP:  Altoona Water Treatment Plant (NPDES PA0082538) 

 

The Altoona City Authority operates a water treatment facility in the Beaverdam Branch 
Watershed.  AWTP is considered to be a point source discharge in the watershed; therefore, the 
allocation made at this point is a waste load allocation (WLA).  Flow was calculated using 
available flow data (1/1997 to 11/2001).  Table B2 shows the waste load allocations for the 
discharge.   
 
 

Table B2. Waste Load Allocations at AWTP 

Parameter Monthly Avg. Allowable Conc. 

(mg/l) 

Flow 

(MGD) 

Allowable Load 

(lbs/day) 

Fe 2.0 0.19 3.2 

Al 4.0 0.19 6.3 

 
 

ACA:  Altoona City Authority (NPDES PA0085120) 

 

The Altoona City Authority operates a water treatment facility in the Beaverdam Branch 
Watershed.  ACA is considered to be a point source discharge in the watershed; therefore, the 
allocation made at this point is a WLA.  Flow used for the WLA is the design flow on the permit.  
Table B3 shows the waste load allocations for the discharge.   
 
 

Table B3. Waste Load Allocations at ACA 

Parameter Monthly Avg. Allowable Conc. 

(mg/l) 

Flow 

(MGD) 

Allowable Load 

(lbs/day) 

Fe 2.0 0.058 1.0 

Al 1.2 0.058 0.6 

 

 

Beaverdam Branch above BVDM9.0  
 

Beaverdam Branch above point BVDM9.0 has been determined to be impaired due to urban 
runoff/storm sewers and combined sewer overflows (CSOs).  Beaverdam Branch above point 
BVDM9.0 is upstream of the populated Hollidaysburg area; however, the stream corridor is 
doted with commercial and residential buildings.   
 
The TMDL for this section of Beaverdam Branch consists of a load allocation to all of the 
watershed area above point BVDM9.0.  The existing and allowable loadings from the mouth of 
Mill Run (proposed Mill Run TMDL) the proposed AMD TMDL will be accounted for at this 
point (Table B4).  The estimated flow at BVDM9.0 is 126.2 MGD.  The load allocations made at 
point BVDM9.0 for this stream segment are presented in Table B5. 
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All values shown in this table are long-term average daily values. 

 
 
Reductions at point BVDM9.0 are necessary for any parameter that exceeds the allowable load at 
this point.  Necessary reductions at point BVDM9.0 are shown in Table B6.   
 
 
 

Table B6.  Reductions Necessary at Point BVDM9.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BVDM9.0 5,936.1 4,641.6 

Existing load from upstream points (Mill Run TMDL – 
BVDM8.0; Beaverdam Branch AMD TMDL – Points 
33, 34, and 36) 

1,543.0 1,056.9 

Difference of existing load and upstream existing load 4,393.1 3,584.7 

Allowable loads from upstream points 385.0 128.1 

Total load at BVDM9.0 4,778.1 3,712.8 

Allowable load at BVDM9.0 294.7 136.8 

Waste load allocation (AWTP & ACA) 4.2 6.9 

Remaining load at BVDM9.0 (LA) 290.5 129.9 

     Load Reduction at BVDM9.0 (Total load at  
     BVDM9.0 – Remaining load at BVDM9.0) 

4,487.6 3,582.9 

Percent Reduction required at BVDM9.0 94 97 

 
 
The TMDL for Beaverdam Branch at point BVDM9.0 requires that a load reduction be made for 
all areas above BVDM9.0 for iron and aluminum.   

B4.  Existing and Allowable Loads from Established TMDLs 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Point 36 – Mouth of Burgoon 

Fe 3.25 410.3 0.62 78.0 

Al 3.88 490.3 0.19 24.5 

Point 34 – Mouth of Sugar Run 

Fe 0.77 20.5 0.46 12.3 

Al 0.85 22.8 0.24 6.4 

Point 33 – Beaverdam Branch below confluence of Burgoon Run 

Fe 1.98 91.3 0.85 234.3 

Al 2.26 101.6 0.23 62.1 

BVDM8.0 – Mouth of Mill Run 

Fe 5.24 1,020.9 0.31 60.4 

Al 2.27 442.2 0.18 35.1 

B5.  Long Term Average (LTA) for Beaverdam Branch at Point BVDM9.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 5.64 5,936.1 0.28 294.7 

Al 4.41 4,641.6 0.13 136.8 
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Beaverdam Branch between BVDM9.0 and BVDM10.0 

 

Beaverdam Branch between BVDM9.0 and BVDM10.0 represents Beaverdam Branch between 
points BVDM9.0 and BVDM10.0.  This segment of Beaverdam Branch has been determined to 
be impaired due to urban runoff.  Beaverdam Branch has entered the urban setting and receives 
stormwater from pipes and overland sheet flow during storm events.   
 
The TMDL for this section of Beaverdam Branch consists of a load allocation to all of the 
watershed area between points BVDM9.0 and BVDM10.0.  Addressing the urban runoff impacts 
above this point addresses the impairment for the segment.  The estimated flow at BVDM10.0 is 
128.0 MGD.  The load allocations made at point BVDM10.0 for this stream segment are 
presented in Table B5. 
 
 

All values shown in this table are long-term average daily values. 

 
 
The loading reduction for point BVDM9.0 was used to show the total load that was removed 
from upstream sources.  For each parameter, the total load that was removed upstream was 
subtracted from the existing load at point BVDM10.0.  This value was compared to the 
allowable load at point BVDM10.0.  Reductions at point BVDM10.0 are necessary for any 
parameter that exceeds the allowable load at this point.  Necessary reductions at point 
BVDM10.0 are shown in Table B6.   
 
 
 

Table B6.  Reductions Necessary at Point BVDM10.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BVDM10.0 4,270.1 2,487.3 

Existing load from upstream points (BVDM9.0) 5,936.1 4,641.6 

Difference of existing load and upstream existing load -1,666.0 -2,154.3 

Percent load loss due to instream process 28 46 

Allowable loads from upstream points 294.7 136.8 

Percent load remaining at BVDM10.0 72 54 

Total load at BVDM10.0 212.2 73.9 

Allowable load at BVDM10.0 384.3 202.8 

     Load Reduction at BVDM10.0 (Total load at  
     BVDM10.0 – Allowable load at BVDM11.0) 

0.0 0.0 

Percent Reduction required at BVDM10.0 0 0 

 
 
The TMDL for Beaverdam Branch at point BVDM10.0 does not require a load allocation.  
 
 

B5.  Long Term Average (LTA) for Beaverdam Branch Between Points BVDM9.0 and BVDM10.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 4.00 4,270.1 0.36 384.3 

Al 2.33 2,487.3 0.19 202.8 
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Beaverdam Branch between BVDM10.0 and BVDM11.0 

 

Beaverdam Branch between BVDM10.0 and BVDM11.0 represents Beaverdam Branch between 
points BVDM10.0 and BVDM11.0.  This segment of Beaverdam Branch has been determined to 
be impaired due to urban runoff.  Beaverdam Branch is flowing through Hollidaysburg and 
BVDM10.0 is below the River Road CSO; the stream receives stormwater from pipes and 
overland sheet flow during storm events.   
 
The TMDL for this section of Beaverdam Branch consists of a load allocation to all of the 
watershed area between points BVDM10.0 and BVDM11.0.  Addressing the urban runoff 
impacts above this point addresses the impairment for the segment.  The estimated flow at 
BVDM11.0 is 131.6 MGD.  The load allocations made at point BVDM11.0 for this stream 
segment are presented in Table B7. 
 
 

All values shown in this table are long-term average daily values. 

 
 
The loading reduction for point BVDM10.0 was used to show the total load that was removed 
from upstream sources.  For each parameter, the total load that was removed upstream was 
subtracted from the existing load at point BVDM11.0.  This value was compared to the 
allowable load at point BVDM11.0.  Reductions at point BVDM11.0 are necessary for any 
parameter that exceeds the allowable load at this point.  Necessary reductions at point 
BVDM11.0 are shown in Table B8.   
 
 
 

Table B8.  Reductions Necessary at Point BVDM11.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BVDM11.0 4,159.7 2,228.0 

Existing load from upstream points (BVDM10.0) 4,270.1 2,487.3 

Difference of existing load and upstream existing load -110.4 -259.3 

Percent load loss due to instream process 3 10 

Allowable loads from upstream points 384.3 202.8 

Percent load remaining at BVDM11.0 97 90 

Total load at BVDM11.0 372.8 182.5 

Allowable load at BVDM11.0 417.1 197.6 

     Load Reduction at BVDM11.0 (Total load at  
     BVDM11.0 – Allowable load at BVDM11.0) 

0.0 0.0 

Percent Reduction required at BVDM11.0 0 0 

 
The TMDL for Beaverdam Branch at point BVDM11.0 requires no load allocations for areas 
above BVDM11.0.   
 

B7.  Long Term Average (LTA) for Beaverdam Branch Between Points BVDM10.0 and BVDM11.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 3.79 4,159.7 0.38 417.1 

Al 2.03 2,228.0 0.18 197.6 
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Beaverdam Branch between BVDM11.0 and BVDM12.0 

 

Beaverdam Branch between BVDM11.0 and BVDM12.0 represents Beaverdam Branch between 
points BVDM11.0 and BVDM12.0.  This segment of Beaverdam Branch has been determined to 
be impaired due to urban runoff/storm sewers and CSOs.  Beaverdam Branch is flowing through 
Hollidaysburg and BVDM12.0 is below the Old Plant CSO; the stream receives stormwater from 
pipes and overland sheet flow during storm events.   
 
The TMDL for this section of Beaverdam Branch consists of a load allocation to all of the 
watershed area between points BVDM11.0 and BVDM12.0.  Addressing the urban runoff 
impacts above this point addresses the impairment for the segment.  The estimated flow at 
BVDM12.0 is 132.4 MGD.  The load allocations made at point BVDM12.0 for this stream 
segment are presented in Table B9. 
 
 

All values shown in this table are long-term average daily values. 

 
 
The loading reduction for point BVDM11.0 was used to show the total load that was removed 
from upstream sources.  For each parameter, the total load that was removed upstream was 
subtracted from the existing load at point BVDM12.0.  This value was compared to the 
allowable load at point BVDM12.0.  Reductions at point BVDM12.0 are necessary for any 
parameter that exceeds the allowable load at this point.  Necessary reductions at point 
BVDM12.0 are shown in Table B10.   
 
 
 

 

Table B10.  Reductions Necessary at Point BVDM12.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BVDM12.0 3,213.3 2,407.2 

Existing load from upstream points (BVDM11.0) 4,159.7 2,228.0 

Difference of existing load and upstream existing load -946.4 179.2 

Percent load loss due to instream process 23 0 

Allowable loads from upstream points 417.1 197.6 

Percent load remaining at BVDM12.0 77 100 

Total load at BVDM12.0 321.2 376.8 

Allowable load at BVDM12.0 541.1 187.7 

     Load Reduction at BVDM12.0 (Total load at  
     BVDM12.0 – Allowable load at BVDM12.0) 

0.0 189.1 

Percent Reduction required at BVDM12.0 0 50 

 
 

B9.  Long Term Average (LTA) for Beaverdam Branch Between Points BVDM11.0 and BVDM12.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 2.91 3,213.3 0.49 541.1 

Al 2.18 2,407.2 0.17 187.7 
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The TMDL for Beaverdam Branch at point BVDM12.0 requires that a load reduction be made 
for all areas above BVDM12.0 for aluminum.   
 
 

Brush Run above BRHR1.0 

 
Brush Run above point BRHR1.0 has been determined to be meeting its designated use.  Brush 
Run starts in Altoona City and enters Beaverdam Branch in Hollidaysburg.  BRHR1.0 is above 
the Jones Road CSO.   
 

The TMDL for this section of Brush Run consists of a load allocation to all of the watershed area 
above point BRHR1.0.  While no impairment is listed for Brush Run, high metal concentrations 
are isolated during storm events.  The estimated flow for BRHR1.0 is 17.0 MGD.  The load 
allocations made at point BRHR1.0 for this stream segment are presented in Table B11. 
 
 

Table B11.  Reductions for Brush Run Above BRHR1.0 

Measured Sample 

Data 

 

Allowable 

Reduction  

Identified  
 

Conc.  

(mg/l) 

Load  

(lb/day) 

LTA Conc. 

(mg/l) 

Load  

(lb/day) 

 

Percent 

Fe 2.14 303.4 0.79 112.0 63 

Al 1.72 243.9 0.40 56.7 77 
All values shown in this table are long-term average daily values. 
 
 

The TMDL for Brush Run at point BRHR1.0 requires that a load reduction be made for all areas 
above BRHR1.0 for iron and aluminum.   
 
 

Brush Run between BRHR1.0 and BRHR2.0 

 
Brush Run between BRHR1.0 and BRHR2.0 represents Brush Run between points BRHR1.0 
and BRHR2.0.  This segment of Brush Run has been determined to be attaining its designated 
use.  BRHR2.0 is below the mixing zone of the Jones Road CSO and high metal concentrations 
are present during storm events.   
 
The TMDL for this section of Brush Run consists of a load allocation to all of the watershed area 
between points BRHR1.0 and BRHR2.0.  The estimated flow at BRHR2.0 is 17.4 MGD.  The 
load allocations made at point BRHR2.0 for this stream segment are presented in Table B12. 
 
 

All values shown in this table are long-term average daily values. 

 

B12.  Long Term Average (LTA) for Brush Run Between Points BRHR1.0 and BRHR2.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 2.45 355.5 1.00 145.1 

Al 1.87 271.4 0.50 72.6 



 

 26 

The loading reduction for point BRHR1.0 was used to show the total load that was removed 
from upstream sources.  For each parameter, the total load that was removed upstream was 
subtracted from the existing load at point BRHR2.0.  This value was compared to the allowable 
load at point BRHR2.0.  Reductions at point BRHR2.0 are necessary for any parameter that 
exceeds the allowable load at this point.  Necessary reductions at point BRHR2.0 are shown in 
Table B13.   
 
 
 
 

Table B13.  Reductions Necessary at Point BRHR2.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BRHR2.0 355.5 271.4 

Existing load from upstream points (BRHR1.0) 303.4 243.9 

Difference of existing load and upstream existing load 52.1 27.5 

Allowable loads from upstream points 112.0 56.7 

Total load at BRHR2.0 164.1 84.2 

Allowable load at BRHR2.0 145.1 72.6 

     Load Reduction at BRHR2.0 (Total load at  
     BRHR2.0 – Allowable load at BRHR2.0) 

19.0 11.6 

Percent Reduction required at BRHR2.0 12 14 

 
 
The TMDL for Beaverdam Branch at point BRHR2.0 requires that a load reduction be made for 
all areas above BRHR2.0 for iron and aluminum.   
 
 

Beaverdam Branch between BVDM12.0 and BVDM4.0 

 
Beaverdam Branch between BVDM12.0 and BVDM4.0 represents Beaverdam Branch between 
points BVDM12.0 and BVDM4.0.  This segment of Beaverdam Branch has been determined to 
be impaired due to urban runoff/storm sewers and CSOs.  Beaverdam Branch is flowing through 
Hollidaysburg and BVDM4.0 is below the confluence of Brush Run and near the mouth of 
Beaverdam Branch.  This segment of Beaverdam Branch receives stormwater from pipes and 
overland sheet flow during storm events.   
 
The TMDL for this section of Beaverdam Branch consists of a load allocation to all of the 
watershed area between points BVDM12.0 and BVDM4.0.  Addressing the urban runoff impacts 
above this point addresses the impairment for the segment.  The estimated flow at BVDM4.0 is 
154.3 MGD.  The load allocations made at point BVDM4.0 for this stream segment are 
presented in Table B14. 
 
 

All values shown in this table are long-term average daily values. 

 

B14.  Long Term Average (LTA) for Beaverdam Branch Between Points BVDM12.0 and BVDM4.0 

Measured Sample 

Data 

 

Allowable  

Conc. (mg/l) Load (lb/day) LTA Conc. (mg/l) Load (lb/day) 

Fe 4.41 5,675.1 0.53 682.0 

Al 2.25 2,895.4 0.24 308.8 
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The loading reduction for point BVDM12.0 was used to show the total load that was removed 
from upstream sources.  For each parameter, the total load that was removed upstream was 
subtracted from the existing load at point BVDM4.0.  This value was compared to the allowable 
load at point BVDM4.0.  Reductions at point BVDM4.0 are necessary for any parameter that 
exceeds the allowable load at this point.  Necessary reductions at point BVDM4.0 are shown in 
Table B15.   
 
 
 
 

Table B15.  Reductions Necessary at Point BVDM4.0 

 Iron (lb/day) Aluminum (lb/day) 

Existing Load at BVDM4.0 5,675.1 2,895.4 

Existing load from upstream points (BVDM12.0 & 
BRHR2.0) 

3,568.8 2,407.2 

Difference of existing load and upstream existing load 2,106.3 488.2 

Allowable loads from upstream points 686.2 206.3 

Total load at BVDM4.0 2,792.5 694.5 

Allowable load at BVDM4.0 682.0 308.8 

     Load Reduction at BVDM4.0 (Total load at  
     BVDM4.0 – Allowable load at BVDM4.0) 

2,110.5 385.7 

Percent Reduction required at BVDM4.0 76 56 

 
 
The TMDL for Beaverdam Branch at point BVDM4.0 requires a load reduction be made for 
areas above BVDM4.0 for iron and aluminum.   
 
 
Margin of Safety (MOS) 

 
For each TMDL calculated in this study the MOS is applied implicitly.  A MOS is built in 
because the allowable concentrations and loadings were simulated using Monte Carlo techniques 
and by employing the @Risk software.  Other margins of safety used for this TMDL analysis 
include the following: 
 

• Effluent variability plays a major role in determining the average value that will meet 
water-quality criteria over the long term.  The value that provides this variability in our 
analysis is the standard deviation of the dataset. The simulation results are based on this 
variability and the existing stream conditions (an uncontrolled system).  The general 
assumption can be made that a controlled system (one that is controlling and stabilizing 
the pollution load) would be less variable than an uncontrolled system.  This implicitly 
builds in a margin of safety. 

• A MOS is also the fact that the calculations were performed with a daily iron average 
instead of the 30 day average. 

 
Seasonal Variation 

 

Seasonal variation is implicitly accounted for in each TMDL because the data used represent all 
seasons. 
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Critical Conditions 

 
The reductions specified in each TMDL apply at all flow conditions.  A critical flow condition 
could not be identified from the data used for this analysis. 
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Attachment C 
Water Quality Data Used  

In TMDL Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TMDL  Study Point Company Date Fe Al pH 

Site       (mg/l) (mg/l)   

BVDM9.0 SRBC 9/2/2006 1.7 1.089 7.8 BVDM9.0 

  BVDM9.0 SRBC 10/17/2006 9.588 7.725 7.5 

        

    Average= 5.64 4.41 7.65 

    St Dev= 5.58 4.69 0.21 

        

BVDM10.0 SRBC 9/2/2006 1.71 1.031 7.9 
BVDM10.0 

BVDM10.0 SRBC 10/17/2006 6.293 3.627 7.6 

       

   Average= 4.00 2.33 7.75 

   St Dev= 3.24 1.84 0.21 

       

BVDM11.0 SRBC 9/2/2006 1.68 0.965 7.8 
BVDM11.0 

BVDM11.0 SRBC 10/17/2006 5.9 3.087 7.6 

       

    Average= 3.79 2.03 7.7 

   St Dev= 2.98 1.50 0.14 

       

BVDM12.0 SRBC 9/2/2006 1.78 0.903 7.8 
BVDM12.0 

BVDM12.0 SRBC 10/17/2006 4.039 3.454 7.7 

       

    Average= 2.91 2.18 7.75 

   St Dev= 1.60 1.80 0.07 

       

BVDM4.0 SRBC 9/2/2006 2.01 1.0 7.9 
BVDM4.0 

BVDM4.0 SRBC 10/17/2006 6.812 3.503 7.6 

       

    Average= 4.41 2.25 7.75 

    St Dev= 3.40 1.77 0.21 

       

BRHR1.0 SRBC 9/2/2006 1.699 1.355 8.0 
BRHR1.0 

BRHR1.0 SRBC 10/17/2006 2.574 2.082 7.9 

       

   Average= 2.14 1.72 7.95 

   St Dev= 0.62 0.51 0.07 

       

BRHR2.0 SRBC 9/2/2006 2.14 1.645 7.9 
BRHR2.0 

BRHR2.0 SRBC 10/17/2006 2.761 2.101 7.9 

       

   Average= 2.45 1.87 7.9 

   St Dev= 0.44 0.32 0.0 
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Attachment D 
YSI Continuous Sonde Data 
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The majority of the rain during this storm event fell on November 16, 2006.  The following 
charts show that the dissolved oxygen (DO) concentration remained above the water quality 
standard of 5.0 mg/l below the CSOs.   
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Beaverdam Branch below Jones Road and Old Plant CSOs 

Dissolved Oxygen 
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Attachment E 
Brush Run Ambient Concentrations 
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Ambient water quality samples were not available for Brush Run.  These data were available for 
Mill Run, another tributary to Beaverdam Branch.  Brush Run and Mill Run Watersheds both 
drain part of Altoona City and are similar in size and land use.  The Mill Run unit area loading 
rates for iron and aluminum were applied to Brush Run.   
 
In the Mill Run Watershed, two points were sampled during baseflow and median flow.  
BVDM5.0 is located on Mill Run above the urban influence and BVDM8.0 is located at the 
mouth of Mill Run.  Table E1 provides the raw data from the ambient sampling.   
 
 
Table E1.  Ambient Water Quality Data 

Site Date Fe (mg/l) Al (mg/l) 

BVDM5.0 8/2/2006 0.243 0.0812 

BVDM5.0 12/5/2006 0.047 0.0217 

BVDM8.0 8/2/2006 0.112 0.073 

BVDM8.0 12/5/2006 0.062 0.0205 

 
 
The iron and aluminum concentrations were averaged at each site.  These average concentrations 
were used to calculate the metal concentrations per square mile (Table E2).  The average metal 
loading rate was applied to Brush Run.   
 
 
Table E2.  Iron and Aluminum Concentration per Square Mile 

Site 
Average Fe 

(mg/l) 

Average Al 

(mg/l) 

Square 

Miles 

Fe (mg/l) per 

mi
2
 

Al (mg/l) per 

mi
2
 

BVDM5.0 0.145 0.051 6.51 0.022 0.008 

BVDM8.0 0.087 0.047 13.19 0.007 0.004 

 
 
Fe Concentration/ mi2 = 0.015 mg/l 
 
Al Concentration/ mi2 = 0.006 mg/l 
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Attachment F 
Comment and Response 
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Altoona City Authority Comments 

 

Comment 

Drainage areas do not include the 16th Street Branch of the 4th District Sewer.  This omission 
involves a sizeable urban watershed, 150-acres in size.  The watershed models should be 
corrected for this additional area. 
 

Response 

This drainage area was not added to the models because it is not part of the Beaverdam Branch 
Watershed.   

 

Comment 

The Mill Run report states "…the CSO (behind Altoona Bible Church) is not contributing enough 

pollutants to impair the stream.  Nutrient levels remained below critical limits downstream of the 

CSO.  BOD levels did not show a dramatic increase from upstream to downstream of the 

CSO…DO levels did not fall below water quality standards while the CSO was discharging…"  
The test results show that the Tuckahoe Park CSO facility functioned during the sampled storm 
events.  Although the CSO's violate bacteriological standards, this information will bolsters 
Authority's Long Term Control Plan (LTCP). The functioning aspect brand of the Tuckahoe Park 
and the requirements of the LTCP should be noted in the Mill Run and Beaverdam Brand TMDL 
report. 
 

Response 

The functioning aspect of the Tuckahoe Park CSO was not added to the report because it is 
located in the Mill Run Watershed, which has a proposed TMDL.  The proposed TMDL for the 
Mill Run Watershed is included in the Beaverdam Branch TMDL and wording has been added 
referencing the report.   

 

Comment 

The Mill Run and Beaverdam Branch reports do not mention the PADEP 1984 Mill Run 
Watershed "Unsuitable for Mining" designation.  This action prohibits mining activity in the 
watershed.  Since the purpose is to reduce metals and sediments, this factor should be included in 
the report's implementation strategy. 
 

Response 

The unsuitable for mining designation has been added to the Beaverdam Branch Watershed 
TMDL in the recommendations section.  Since an AMD TMDL is proposed, the document is 
referenced.   

 

Comment 

The Beaverdam Branch TMDL does not mention the extensive abandoned mine reclamation 
work done in the Burgoon Run watershed, specifically in Glen White Run and Kittanning Run.  
The Blair County Conservation District has constructed AMD passive treatment systems while 
coal companies have reclaimed many abandoned mine sites during coal extraction.  Testing has 
shown a substantial reduction in metals and sediment loadings along with dramatic stream 
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improvement.  These facts should be included in the report including the long-term maintenance 
of the AMD passive treatment system. 
 

Response 

The extensive mining reclamation completed in the Beaverdam Branch Watershed is not 
included in the report because the TMDL is addressing urban runoff and storm sewers.  The draft 
AMD TMDL on Beaverdam Branch concentrates on mining sources and reclamation. 

 

Comment 

The Mill Run and Beaverdam Branch reports do not mention consumptive use.  The watersheds 
are used as public water supplies for the Mill Run and A. Pappas water treatment plants.  These 
plants withdraw 3-5 MGD for consumptive use.  These facts, plus the impact of these uses, 
should be noted in the reports. 
 

Response 

All samples were taken instream during 2006; therefore, measured concentrations used in the 
analyses would take into account any influence from consumptive use.  However, it will be noted 
in the report that the stream is used for public water supply.   

 

Comment 

The Beaverdam Branch TMDL does not address the impact of the Westerly Altoona wastewater 
treatment facility.  The water quality impacts (nutrients, DO, metals) are not specifically 
addressed since no sampling and testing was done directly downstream of the plant discharge.  
The new draft NPDES permit places restrictions on metal discharges, but is unknown if the 
proposed TMDL loadings have been taken into account.  The report needs to clarify the 
relationship and impacts of the proposed TMDL with the Westerly plant NPDES permit. 
 

Response 

The draft NPDES permit for the Westerly Altoona Wastewater Treatment plant does not include 
iron and aluminum limits or monitoring.  Therefore, no waste load allocation has been to the 
report.   

 

Comment 

The Mill Run and A. Pappas water treatment plants have an NPDES permit for filter-to-waste 
and plant start-up wastewater discharges.  The permit includes limits for aluminum, although the 
loadings from these discharges are small.  These functions are critical to operation of the 
treatment plant.  Similar issues were raised in the Little Juniata River TMDL with the need to 
maintain these point source discharges.  The PADEP previously agreed that these point source 
discharges will not be affected. PADEP should make the same representations in the Mill Run 
and Beaverdam Branch TMDL's.  
 

Response 

Waste Load Allocations (WLAs) have been added to the TMDL for all point sources that are 
permitted to discharge iron or aluminum and for MS4 areas.  This allows point sources to operate 
at their permitted limits. 
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City of Altoona, Department of Public Works Comments 

 

Comment 

In the last seven years, the City of Altoona, Logan Township and Allegheny Township have 
applied for and been awarded three Pennsylvania Department of Environmental Protection 
Growing Greener Grants for Mill Run totaling $387,981. We have cooperatively implemented 
the projects from 5th Avenue and 3lst Street to 6th Avenue near the merger of Brush Run and 
Mill Run. These projects have used Rosgen Techniques, approved by the Pennsylvania 
Department of Environmental Protection along this waterway. 
 
Over the past ten years, we have also received hazard mitigation funding about $2.5 million from 
FEMA and PEMA to acquire homes along Mill Run. We have removed 15 homes on Kentucky, 
Maryland and Browning Avenues and converted property to open space to assist in infiltration 
areas. 
 
We are very concerned with the recommendation under Implementation (metals and sediment) 
BMP (page 20) to eliminate curbs. The City of Altoona is crossed by many State highways. 
These are all curbed. S.R. 4005 31 Street is parallel to Mill Run. There are no real places to have 
infiltration and spread out storm water on adjacent vegetation areas over. To eliminate curbs and 
look for water to flow onto private property will raise the risk of flooding of basements, 
roadways and intersections. These are safety concerns for our citizens and traveling public 
especially on high volume state roads. 
 
We are also very concerned with the possibility of creating a huge economic burden on the City 
in the form of unfunded mandates to comply with metal TMDL when we have no control 
upstream. This is especially evident above the railroad tracks (BVDM 5.0) in the area where Mill 
Run passes through Logan Township by the Logan Valley Mall and Giant Eagle Plaza. There are 
large parking lot areas and a source of point run off between BVDM 7.0 and BVDM 8.0. 
 
Curbs were approved BMP's in our MS4 program and have been a State approved practice in 
guiding storm water away from the City developments for many years. Curbs and storm pipes to 
detention ponds were approved BMP's until recent studies showed problems with the 
detention/retention ponds. 
 
The latest urban best management requirement (BMP's) in our MS4 which include riparian 
buffer strips, curb elimination and bioretention areas which the city being asked to implement are 
difficult, if not impossible, for the city to use to reverse in preconstruction conditions. 
 
The TMDL points out a 70% reduction in iron, 88% reduction in aluminum and a 52% reduction 
in sedimentation are necessary to meet water quality. Observations of Mill Run Stream show fish 
sightings all along Mill Run Stream and a year-round duck population which feed off of this 
stream. 

 

Response 

In the recommendations section of the report, the Growing Greener grants and other funding 
sources have been acknowledged.  Thank you for providing this information.   
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The BMP of curb elimination has been removed from the recommendations section of this report 
as it is not practical for the area.  Wording is changed in this section to emphasize the BMPs 
listed in the recommendations are suggestions and not required to meet load reductions.  This is 
just a partial list of urban BMPs.   
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FINAL 1TMDL 

Beaverdam Branch Watershed 


Blair County, Pennsylvania 


Introduction 

This report presents the Total Maximum Daily Loads (TMDLs) developed for stream segments 
in the Beaverdam Branch Watershed (Attachment A).  These were done to address the 
impairments noted on the 1996 Pennsylvania Section 303(d) list of impaired waters, required 
under the Clean Water Act, and covers four segments on this list (shown in Table 1).  High levels 
of metals caused these impairments.  All impairments resulted from acid drainage from 
abandoned coal mines.  The TMDL addresses the three primary metals associated with acid mine 
drainage (iron, manganese, aluminum), and pH. 

Table 1. 303(d) Sub-List 
State Water Plan (SWP) Subbasin: 11-A Beaverdam Branch 

Year Miles Segment 
ID 

DEP 
Stream 
Code 

Stream 
Name 

Designated 
Use 

Data 
Source 

Source EPA 
305(b) 
Cause 
Code 

1996 2.3 6561 16317 Beaverdam 
Branch 

TSF/WWF 305(b) 
Report 

RE Metals 

1996 1.4 16317 Beaverdam 
Branch 

TSF/WWF 305(b) 
Report 

Combined 
Sewer 

Overflow 
Urban 

RunOff/Storm 
Sewers 

Organic 
Enrichment 

/DO 
Other 

1998 6.08 6561 16317 Beaverdam 
Branch 

TSF/WWF SWMP AMD 
Combined 

Sewer 
Overflow 

Urban 
RunOff/Storm 

Sewers 

Metals 
Organic 

Enrichment 
/DO 

Other 

2000 6.07 6561 16317 Beaverdam 
Branch 

TSF/WWF SWMP AMD 
Combined 

Sewer 
Overflow 

Urban 
RunOff/Storm 

Sewers 

Metals 
Organic 

Enrichment 
/DO 

Cause 
Unknown 

2002 6.1 6561 16317 Beaverdam 
Branch 

TSF/WWF SWAP AMD 
Combined 

Sewer 
Overflow 

Urban 
RunOff/Storm 

Sewers 

Metals 
Organic 

Enrichment 
/DO 

Cause 
Unknown 

1 Pennsylvania’s 1996and 1998 Section 303(d) lists were approved by the Environmental Protection Agency (EPA).  
The 2000 Section 303(d) list was not required by U. S. Environmental Protection Agency.  The 1996 Section 303(d) 
list provides the basis for measuring progress under the 1997 lawsuit settlement of American Littoral Society and 
Public Interest Group of Pennsylvania v. EPA. 
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Table 1. 303(d) Sub-List 
State Water Plan (SWP) Subbasin: 11-A Beaverdam Branch 

Year Miles Segment 
ID 

DEP 
Stream 
Code 

Stream 
Name 

Designated 
Use 

Data 
Source 

Source EPA 
305(b) 
Cause 
Code 

2004 6.1 6561 16317 Beaverdam 
Branch 

TSF/WWF SWAP AMD 
Combined 

Sewer 
Overflow 

Urban 
RunOff/Storm 

Sewers 

Metals 
Organic 

Enrichment 
/DO 

Cause 
Unknown 

1996 6.3 6563 16389 Sugar Run CWF 305(b) 
Report 

RE Metals 

1998 6.46 6563 16389 Sugar Run CWF SWMP AMD Metals 
2000 6.45 6563 16389 Sugar Run CWF SWMP AMD Metals 
2002 1.0 20000327

1306-TAS 
16389 Sugar Run CWF SWMP AMD pH & 

Metals 
2004 6.4 6563 16389 Sugar Run CWF SWMP AMD Metals 
2004 1.0 20001327

1306-TAS 
16389 Sugar Run CWF SWMP AMD Metals & 

pH 
1996 3.0 6565 16416 Burgoon 

Run 
TSF 305(b) 

Report 
RE Metals 

1998 3.21 6565 16416 Burgoon 
Run 

TSF SWMP AMD Metals 

2000 0.04 6565 16416 Burgoon 
Run 

TSF SWMP AMD Metals 

2002 0.7 20000314
1331-TAS 

16416 Burgoon 
Run 

TFS SWMP AMD pH & 
Metals 

2004 4.0 6565 16416 Burgoon 
Run 

TSF SWMP AMD Metals 

2004 0.4 20000406
1131-TAS 

16416 Burgoon 
Run 

TSF SWMP AMD Siltation 
& pH 

2004 0.04 6565 65035 Unt Burgoon 
Run 

TSF SWMP AMD Metals 

2004 0.7 20000712
1037-TAS 

65035 Unt Burgoon 
Run 

TSF SWMP AMD PH & 
Metals 

1996 3.2 2118 16428 Glenwhite 
Run 

CWF 305(b) 
Report 

RE Metals 

1998 3.82 2118 16428 Glenwhite 
Run 

CWF SWMP AMD Metals 

2000 1.9 2118 16428 Glenwhite 
Run 

CWF SWMP AMD Metals 

2002 0.5 20000407
1031-TAS 

16428 Glenwhite 
Run 

CWF SWMP AMD pH 

2002 0.4 20000407
1136-TAS 

16428 Glenwhite 
Run 

CWF SWMP AMD pH & 
Siltation 

2002 3.8 2118 16428 Glenwhite 
Run 

CWF SWMP AMD Metals 

2004 1.9 2118 16428 Glenwhite 
Run 

CWF SWMP AMD Metals 

1996 Not listed on the 1998 Section 
303(d) List 

UNT 
Glenwhite 

Run 
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Table 1. 303(d) Sub-List 
State Water Plan (SWP) Subbasin: 11-A Beaverdam Branch 

Year Miles Segment 
ID 

DEP 
Stream 
Code 

Stream 
Name 

Designated 
Use 

Data 
Source 

Source EPA 
305(b) 
Cause 
Code 

1998 Not listed on the 1998 Section 
303(d) List 

UNT 
Glenwhite 

Run 
2000 1.91 2118 16431 UNT 

Glenwhite 
Run 

CWF SWMP AMD Metals 

2004 1.91 2118 16431 UNT 
Glenwhite 

Run 

CWF SWMP AMD Metals 

2004 0.4 20000407
1136-TAS 

16429 UNT 
Glenwhite 

Run 

CWF SWMP AMD pH 

2004 0.5 20000407
1031-TAS 

16430 UNT 
Glenwhite 

Run 

CWF SWMP AMD pH 

High Quality Water = HQ 
Cold Water Fishes = CWF 
Trout Stocked Fishes = TSF 
Warm Water Fishes = WWF 
Surface Water Monitoring Program = SWMP 
Abandoned Mine Drainage = AMD 
See Attachment E, Excerpts Justifying Changes Between the 1996, 1998, 2002 and 2004 Section 
303(d) Lists. 
The use designations for the stream segments in this TMDL can be found in PA Title 25 Chapter 
93. 

Directions to the Beaverdam Branch, Mill Run, Burgoon Run, (Kittanning Run), 
Glenwhite Run, and Sugar Run Watersheds 

The main body of this stream can be located on the Hollidaysburg 7.5 minute USGS Map.  The 
stream, just above its mouth, is traversed by US Route 22 at Hollidaysburg, Blair County, 
Pennsylvania. Almost every other tributary can be crossed by driving north on Rt 764 from 
Newry, through Duncansville and on to Altoona.  The headwaters are accessible by driving the 
State Route in Cambria County between Cresson and Gallitzin and Gallitzin and Coupon. 

Segments addressed in this TMDL 

There is one active mining operation; the Cooney Brothers Coal Co., Inc, SMP 07820101, in the 
Sugar Run watershed. The site is not currently being mined but has technically been activated.  
The permit holder recently built a sedimentation pond to keep the permit active.  It is a 
subchapter F remining permit.  All of the remaining discharges in the watershed are from 
abandoned mines and will be treated as non-point sources.  The distinction between non-point 
and point sources in this case is determined on the basis of whether or not there is a responsible 
party for the discharge. Where there is no responsible party the discharge is considered to be a 
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non-point source. Each segment on the Section 303(d) list will be addressed as a separate 
TMDL. These TMDLs will be expressed as long-term, average loadings.  Due to the nature and 
complexity of mining effects on the watershed, expressing the TMDL as a long-term average 
gives a better representation of the data used for the calculations.  See Attachment C for TMDL 
calculations. 

Clean Water Act Requirements 

Section 303(d) of the 1972 Clean Water Act requires states, territories, and authorized tribes to 
establish water quality standards.  The water quality standards identify the uses for each 
waterbody and the scientific criteria needed to support that use.  Uses can include designations 
for drinking water supply, contact recreation (swimming), and aquatic life support.  Minimum 
goals set by the Clean Water Act require that all waters be “fishable” and “swimmable.”   

Additionally, the federal Clean Water Act and the U.S. Environmental Protection Agency’s 
(USEPA) implementing regulations (40 CFR Part 130) require: 

• 	 States to develop lists of impaired waters for which current pollution controls are not 
stringent enough to meet water quality standards (the list is used to determine which 
streams need TMDLs); 

• 	 States to establish priority rankings for waters on the lists based on severity of pollution 
and the designated use of the waterbody; states must also identify those waters for which 
TMDLs will be developed and a schedule for development; 

• 	 States to submit the list of waters to USEPA every two years (April 1 of the even 

numbered years); 


• 	 States to develop TMDLs, specifying a pollutant budget that meets state water quality 
standards and allocate pollutant loads among pollution sources in a watershed, e.g., point 
and nonpoint sources; and 

• 	 USEPA to approve or disapprove state lists and TMDLs within 30 days of final 

submission. 


Despite these requirements, states, territories, authorized tribes, and USEPA have not developed 
many TMDLs since 1972. Beginning in 1986, organizations in many states filed lawsuits against 
the USEPA for failing to meet the TMDL requirements contained in the federal Clean Water Act 
and its implementing regulations.  While USEPA has entered into consent agreements with the 
plaintiffs in several states, many lawsuits still are pending across the country.   

In the cases that have been settled to date, the consent agreements require USEPA to backstop 
TMDL development, track TMDL development, review state monitoring programs, and fund 
studies on issues of concern (e.g., AMD, implementation of nonpoint source Best Management 
Practices (BMPs), etc.).  These TMDLs were developed in partial fulfillment of the 1996 lawsuit 
settlement of American Littoral Society and Public Interest Group of Pennsylvania v. EPA. 
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Section 303(d) Listing Process 

Prior to developing TMDLs for specific waterbodies, there must be sufficient data available to 
assess, which streams are impaired and should be on the Section 303(d) list.  With guidance from 
the USEPA, the states have developed methods for assessing the waters within their respective 
jurisdictions. 

The primary method adopted by the Pennsylvania Department of Environmental Protection (Pa. 
DEP) for evaluating waters changed between the publication of the 1996 and 1998 Section 
303(d) lists. Prior to 1998, data used to list streams were in a variety of formats, collected under 
differing protocols. Information also was gathered through the Section 305(b)2 reporting 
process. Pa. DEP is now using the Unassessed Waters Protocol (UWP), a modification of the 
USEPA Rapid Bioassessment Protocol II (RPB-II), as the primary mechanism to assess 
Pennsylvania’s waters. The UWP provides a more consistent approach to assessing 
Pennsylvania’s streams. 

The assessment method requires selecting representative stream segments based on factors such 
as surrounding land uses, stream characteristics, surface geology, and point source discharge 
locations. The biologist selects as many sites as necessary to establish an accurate assessment 
for a stream segment; the length of the stream segment can vary between sites.  All the biological 
surveys included kick-screen sampling of benthic macroinvertebrates, habitat surveys, and 
measurements of pH, temperature, conductivity, dissolved oxygen, and alkalinity.  Benthic 
macroinvertebrates are identified to the family level in the field. 

After the survey is completed, the biologist determines the status of the stream segment.  The 
decision is based on the performance of the segment using a series of biological metrics.  If the 
stream is determined to be impaired, the source and cause of the impairment is documented.  An 
impaired stream must be listed on the state’s Section 303(d) list with the documented source and 
cause. A TMDL must be developed for the stream segment.  A TMDL is for only one pollutant.  
If a stream segment is impaired by two pollutants, two TMDLs must be developed for that 
stream segment.  In order for the process to be more effective, adjoining stream segments with 
the same source and cause listing are addressed collectively, and on a watershed basis. 

Basic Steps for Determining a TMDL 

Although all watersheds must be handled on a case-by-case basis when developing TMDLs, 
there are basic processes or steps that apply to all cases.  They include: 

1. 	 Collection and summarization of pre-existing data (watershed characterization, inventory 
contaminant sources, determination of pollutant loads, etc.); 

2. 	Calculate TMDL for the waterbody using USEPA approved methods and computer 
models; 

3. 	 Allocate pollutant loads to various sources;  

2 Section 305(b) of the Clean Water Act requires a biannual description of the water quality of the waters of the 
state. 
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4. Determine critical and seasonal conditions; 
5. Submit draft report for public review and comments; and 
6. USEPA approval of the TMDL. 

Watershed History 

The Beaverdam Branch forms at the abandoned Ellenberger Quarry near Canan south of 
Altoona. Mill Run, Burgoon Run and Sugar Run flow from the west and come together within 
400 feet of one another at this location. 

Burgoon Run and Sugar Run are severely impacted by acid mine drainage and exhibit a bright 
orange color.  When these waters mix with the highly alkaline Mill Run, the main stem becomes 
a milky white color for approximately 2000 feet due to aluminum precipitation from the AMD. 

Mill Run develops in a gap in the Allegheny Front just as Sugar Run and Burgoon Run, however 
it is not AMD affected. By cutting through the low ridge of the karstic Keyser/ Tonoloway 
limestone formations in Altoona, Mill Run gains a strong alkaline character. 

Downstream of the Canan location, a distinct gap or geologic offset in the Keyser/Tonoloway 
Ridge at Cross Keys allows the Beaverdam Branch to flow easterly towards Hollidaysburg and 
pick up the flows from Blair Gap, Spencer, Gillans and Dry Gap Run.  It passes through the 
Borough of Hollidaysburg and receives flow from Brush Run.  The mouth of Beaverdam Branch 
occurs 1.5 miles east of Hollidaysburg where it flows into the Frankstown Branch of the Juniata 
River. 

Acid Mine Drainage impairment of Burgoon Run occurs in Glenwhite Run and Kittanning Run, 
which form Burgoon Run at the Horseshoe Curve of the Pennsylvania Railroad.  It also occurs in 
Sugar Run, which flows from the Tunnelhill area approximately 2 miles south of the Glenwhite 
area along the Allegheny Front.  The acid mine drainage of Burgoon (Kittanning and Glenwhite) 
and Sugar Run is the result of coal and clay mining in the headwaters of gaps along the 
Allegheny Front.  Extensive surface and underground mining of coal and fireclay took place in 
these locations in the early to mid-1900’s.  The discharge from the mines has been captured in 
the gaps resulting in flow to the east into uppermost Beaverdam Run. 

Coal collieries such as the Glenwhite Coal and Lumber Company supported the coal and clay 
mining.  Ruins of these structures are evident along the state road that passes the Horseshoe 
Curve and heads towards the top of the Allegheny Front at Greenfield.  The change in elevation 
between Beaverdam Branch and Greenfield is dramatic as the Allegheny Front is a 1000 foot 
escarpment.  

Other mining companies in the Kittanning/ Glenwhite area were Harbison Walker Refractories, 
Cavalier Coal Company, Altoona Coal and Coke Company and General Refractories.  In 
Kittanning Run, the Louden deep mine on the Mercer high alumina flint clay and coal produces 
some of the most severe acid mine drainage in the entire basin.  Drainage from a deep mine 
across the drainage divide pollutes Sugar Run in its headwaters and severe surface mine drainage 
further downstream allows it no hope for self-repair. 
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Blair Gap Run emanates from a gap in the Allegheny Front, however, no acid mine drainage 
from the mining that took place there enters the stream. 

Other tributaries to Beaverdam Branch mentioned above form in the Devonian foothills lying 
east of and below the Allegheny Front. These streams make no deleterious contribution to 
Beaverdam Branch. 

AMD Methodology 

A two-step approach is used for the TMDL analysis of AMD impaired stream segments.  The 
first step uses a statistical method for determining the allowable instream concentration at the 
point of interest necessary to meet water quality standards.  This is done at each point of interest 
(sample point) in the watershed.  The second step is a mass balance of the loads as they pass 
through the watershed. Loads at these points will be computed based on average annual flow. 

The statistical analysis describes below can be applied to situations where all of the pollutant 
loading is from non-point sources as well as those where there are both point and non-point 
sources. The following defines what are considered point sources and non-point sources for the 
purposes of our evaluation; point sources are defined as permitted discharges or a discharge that 
has a responsible party, non-point sources are then any pollution sources that are not point 
sources. For situations where all of the impact is due to nonpoint sources, the equations shown 
below are applied using data for a point in the stream.  The load allocation made at that point will 
be for all of the watershed area that is above that point.  For situations where there are point-
source impacts alone, or in combination with nonpoint sources, the evaluation will use the point-
source data and perform a mass balance with the receiving water to determine the impact of the 
point source. 

Allowable loads are determined for each point of interest using Monte Carlo simulation.  Monte 
Carlo simulation is an analytical method meant to imitate real-life systems, especially when other 
analyses are too mathematically complex or too difficult to reproduce. Monte Carlo simulation 
calculates multiple scenarios of a model by repeatedly sampling values from the probability 
distribution of the uncertain variables and using those values to populate a larger data set.  
Allocations were applied uniformly for the watershed area specified for each allocation point.  
For each source and pollutant, it was assumed that the observed data were log-normally 
distributed. Each pollutant source was evaluated separately using @Risk3 by performing 5,000 
iterations to determine the required percent reduction so that the water quality criteria, as defined 
in the Pennsylvania Code. Title 25 Environmental Protection, Department of Environmental 
Protection, Chapter 93, Water Quality Standards, will be met instream at least 99 percent of the 
time.  For each iteration, the required percent reduction is: 

PR = maximum {0, (1-Cc/Cd)} where  (1) 

3 @Risk – Risk Analysis and Simulation Add-in for Microsoft Excel, Palisade Corporation, Newfield, NY, 1990
1997. 
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PR = required percent reduction for the current iteration 

Cc = criterion in mg/l 

Cd = randomly generated pollutant source concentration in mg/l based on the observed 
data 

Cd = RiskLognorm(Mean, Standard Deviation) where (1a) 

Mean = average observed concentration 

Standard Deviation = standard deviation of observed data 

The overall percent reduction required is the 99th percentile value of the probability distribution 
generated by the 5,000 iterations, so that the allowable long-term average (LTA) concentration 
is: 

LTA = Mean * (1 – PR99) where (2) 

LTA = allowable LTA source concentration in mg/l 

Once the allowable concentration and load for each pollutant is determined, mass-balance 
accounting is performed starting at the top of the watershed and working down in sequence.  
This mass-balance or load tracking is explained below. 

Load tracking through the watershed utilizes the change in measured loads from sample location 
to sample location, as well as the allowable load that was determined at each point using the 
@Risk program. 

There are two basic rules that are applied in load tracking; rule one is that if the sum of the 
measured loads that directly affect the downstream sample point is less than the measured load at 
the downstream sample point it is indicative that there is an increase in load between the points 
being evaluated, and this amount (the difference between the sum of the upstream and 
downstream loads) shall be added to the allowable load(s) coming from the upstream points to 
give a total load that is coming into the downstream point from all sources.  The second rule is 
that if the sum of the measured loads from the upstream points is greater than the measured load 
at the downstream point this is indicative that there is a loss of instream load between the 
evaluation points, and the ratio of the decrease shall be applied to the load that is being tracked 
(allowable load(s)) from the upstream point. 

Tracking loads through the watershed gives the best picture of how the pollutants are affecting 
the watershed based on the information that is available.  The analysis is done to insure that 
water quality standards will be met at all points in the stream.  The TMDL must be designed to 
meet standards at all points in the stream, and in completing the analysis, reductions that must be 
made to upstream points are considered to be accomplished when evaluating points that are 
lower in the watershed. Another key point is that the loads are being computed based on average 
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annual flow and should not be taken out of the context for which they are intended, which is to 
depict how the pollutants affect the watershed and where the sources and sinks are located 
spatially in the watershed. 

In Low pH TMDLs, acidity is compared to alkalinity as described in Attachment B.  Each 
sample point used in the analysis of pH by this method must have measurements for total 
alkalinity and total acidity.  Net alkalinity is alkalinity minus acidity, both in units of milligrams 
per liter (mg/l) CaCO3. Statistical procedures are applied, using the average value for total 
alkalinity at that point as the target to specify a reduction in the acid concentration.  By 
maintaining a net alkaline stream, the pH value will be in the range between six and eight.  This 
method negates the need to specifically compute the pH value, which for streams affected by low 
pH may not a true reflection of acidity.  This method assures that Pennsylvania’s standard for pH 
is met when the acid concentration reduction is met. 

Information for the TMDL analysis performed using the methodology described above is 
contained in the “TMDLs by Segment” section of this report. 

TMDL Endpoints 

One of the major components of a TMDL is the establishment of an instream numeric endpoint, 
which is used to evaluate the attainment of applicable water quality.  An instream numeric 
endpoint, therefore, represents the water quality goal that is to be achieved by implementing the 
load reductions specified in the TMDL. The endpoint allows for comparison between observed 
instream conditions and conditions that are expected to restore designated uses.  The endpoint is 
based on either the narrative or numeric criteria available in water quality standards. 

Because of the nature of the pollution sources in the watershed, the TMDLs component makeup 
will be load allocations that are specified above a point in the stream segment.  All allocations 
will be specified as long-term average daily concentrations.  These long-term average daily 
concentrations are expected to meet water quality criteria 99 percent of the time.  Pennsylvania 
Title 25 Chapter 96.3(c) specifies that the water quality standards must be met 99% of the time.  
The iron TMDLs are expressed at total recoverable as the iron data used for this analysis was 
reported as total recoverable. The following table shows the water quality criteria for the 
selected parameters. 

Table 2 Applicable Water Quality Criteria 

Parameter 
Criterion Value 

(mg/l) 
Total 

Recoverable/Dissolved 
Aluminum (Al) 0.75 Total Recoverable 

Iron (Fe) 1.50 
0.3 

30-day average; Total Recoverable  
Dissolved 

Manganese (Mn) 1.00 Total Recoverable 
pH * 6.0-9.0 N/A 

*The pH values shown will be used when applicable.  In the case of freestone streams with little or no buffering capacity, the TMDL endpoint for 
pH will be the natural background water quality.  These values are typically as low as 5.4 (Pennsylvania Fish and Boat Commission). 
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TMDL Elements (WLA, LA, MOS) 

A TMDL equation consists of a wasteload allocation, load allocation and a margin of safety.  
The wasteload allocation is the portion of the load assigned to point sources.  The load allocation 
is the portion of the load assigned to nonpoint sources.  The margin of safety is applied to 
account for uncertainties in the computational process.  The margin of safety may be expressed 
implicitly (documenting conservative processes in the computations) or explicitly (setting aside a 
portion of the allowable load). 

TMDL Allocations Summary 

None of the sample points in this TMDL had enough paired flow/parameter data to calculate 
correlations (fewer than 10 paired observations). 

Allocation Summary 

These TMDLs will focus remediation efforts on the identified numerical reduction targets for 
each watershed.  As changes occur in the watershed, the TMDLs may be re-evaluated to reflect 
current conditions. Table 5 presents the estimated reductions identified for all points in the 
watershed. Attachment F gives detailed TMDLs by segment analysis for each allocation point.  
As changes occur in the watershed, the TMDL may be re-evaluated to reflect current conditions.  
An implicit MOS based on conservative assumptions in the analysis is included in the TMDL 
calculations. 

The allowable LTA concentration in each segment is calculated using Monte Carlo Simulation as 
described previously.  The allowable load is then determined by multiplying the allowable 
concentration by the flow and a conversion factor at each sample point.  The allowable load is 
the TMDL. 

Each permitted discharge in a segment is assigned a waste load allocation and the total waste 
load allocation for each segment is included in this table.  There are currently no permitted 
discharges in the Beaver Dam Branch watershed; therefore, all WLAs are zero.  The LA at each 
point includes all loads entering the segment, including those from upstream allocation points.  
The percent reduction is calculated to show the amount of load that needs to be reduced within a 
segment in order for water quality standards to be met at the point. 

In some instances, instream processes, such as settling, are taking place within a stream segment.  
These processes are evidenced by a decrease in measured loading between consecutive sample 
points. It is appropriate to account for these losses when tracking upstream loading through a 
segment.  The calculated upstream load lost within a segment is proportional to the difference in 
the measured loading between the sampling points. 
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Table 3. Summary Table–Beaverdam Branch Watershed 

Station Parameter 

Existing 
Load 

(lbs/day) 

TMDL 
Allowable 

Load 
(lb/day) 

WLA 
(lbs/day) 

LA 
(lbs/day) 

Load 
Reduction 
(lbs/day) 

Percent 
Reduction 

% 

39 Most upstream sample point on Glenwhite Run 
Al 98.9 24.7 0 24.7 74.2 75 
Fe 39.8 39.8 0 39.8 0 0 

 Mn 51.5 39.6 0 39.6 11.9 23 
 Acidity 969.6 116.3 0 116.3 853.3 88 

38/40 Glenwhite Run downstream of confluence with Kittanning Run
 Al 349.6 10.5 0 10.5 339.1 97 

Fe 862.3 17.2 0 17.2 845.1 98 
 Mn 424.0 12.7 0 12.7 411.3 97 
 Acidity 5880.7 0.0 0 0.0 5880.7 100 

37 Burgoon Run downstream Altoona Lake
 Al 622.9 18.7 0 18.7 604.2 97 

Fe 1149.0 45.9 0 45.9 1103.1 96 
 Mn 915.4 27.5 0 27.5 887.9 97 
 Acidity 10904.9 0.0 0 0.0 10904.9 100 

36 Burgoon Run upstream of Confluence with Mill Run
 Al 490.3 24.5 0 24.5 465.8 95 

Fe 410.3 78.0 0 78.0 332.3 81 
 Mn 675.3 40.5 0 40.5 634.8 94 
 Acidity 5743.1 0.0 0 0.0 5743.1 100 

44 Most upstream Sugar Run sample point
 Al 23.7 2.6 0 2.6 21.1 89 

Fe 9.6 5.8 0 5.8 3.8 40 
 Mn 10.7 10.6 0 10.6 0.1 1 
 Acidity 79.4 38.1 0 38.1 41.3 52 

43 Upstream of unnamed tributary to Sugar Run 
Al 133.9 10.7 0 10.7 123.2 92 
Fe 160.7 20.9 0 20.9 139.8 87 

 Mn 36.2 13.4 0 13.4 22.8 63 
 Acidity 1515.5 0.0 0 0.0 1515.5 100 

42 Unnamed tributary to Sugar Run 
Al 83.9 13.4 0 13.4 70.5 84 
Fe 72.3 24.6 0 24.6 47.7 66 

 Mn 182.1 14.6 0 14.6 167.5 92 
 Acidity 1155.8 0.0 0 0.0 1155.8 100 
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Table 3. Summary Table–Beaverdam Branch Watershed 

Station Parameter 

Existing 
Load 

(lbs/day) 

TMDL 
Allowable 

Load 
(lb/day) 

WLA 
(lbs/day) 

LA 
(lb/day) 

Load 
Reduction 
(lbs/day) 

Percent 
Reduction 

% 

41 Sugar Run downstream of sample points 42 and 43 
Al 112.0 10.1 0 10.1 101.9 91 
Fe 114.3 27.4 0 27.4 86.9 76 

 Mn 62.9 17.6 0 17.6 45.3 72 
 Acidity 1201.9 0.0 0 0.0 1201.9 100 

34 Sugar Run upstream of confluence with Mill Run
 Al 22.8 6.4 0 6.4 16.4 72 

Fe 20.5 12.3 0 12.3 8.2 40 
Mn  22.1 15.0 0 15.0 7.1 32 

 Acidity 98.6 28.6 0 28.6 70.0 71 
33 Beaverdam Branch downstream of sample points 34 & 35

 Al 620.9 62.1 0 62.1 558.8 90 
Fe 544.9 234.3 0 234.3 310.6 57 

 Mn 860.8 94.7 0 94.7 766.1 89 
 Acidity 3050.9 1464.5 0 1464.5 1586.4 52 

32 Blair Gap Run tributary to Beaverdam Branch
 Al 8.7 8.7 0 8.7 0.0 0 

Fe 22.8 22.8 0 22.8 0.0 0 
Mn  5.5 5.5 0 5.5 0.0 0 

 Acidity 0.0 0.0 0 0.0 0.0 0 
31 Beaverdam Branch at confluence with the Juniata River 

Al 253.9 116.8 0 116.8 137.1 54 
Fe 415.3 307.5 0 307.5 107.8 28 

 Mn 507.8 238.6 0 238.6 269.2 53 
 Acidity 0 0 0 0 0 0 

Recommendations 

Two primary programs that provide reasonable assurance for maintenance and improvement of 
water quality in the watershed are in effect. The PADEP’s efforts to reclaim abandoned mine 
lands, coupled with its duties and responsibilities for issuing NPDES permits, will be the focal 
points in water quality improvement. 

Additional opportunities for water quality improvement are both ongoing and anticipated.  
Historically, a great deal of research into mine drainage has been conducted by PADEP’s Bureau 
of Abandoned Mine Reclamation, which administers and oversees the Abandoned Mine 
Reclamation Program in Pennsylvania, the United States Office of Surface Mining, the National 
Mine Land Reclamation Center, the National Environmental Training Laboratory, and many 
other agencies and individuals. Funding from EPA’s 319 Grant program, and Pennsylvania’s 
Growing Greener program have been used extensively to remedy mine drainage impacts.  These 
many activities are expected to continue and result in water quality improvement. 

The PA DEP Bureau of Mining and Reclamation administers an environmental regulatory 
program for all mining activities, mine subsidence regulation, mine subsidence insurance, and 
coal refuse disposal; conducts a program to ensure safe underground bituminous mining and 
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protect certain structures form subsidence; administers a mining license and permit program; 
administers a regulatory program for the use, storage, and handling of explosives; provides for 
training, examination, and certification of applicants for blaster’s licenses; and administers a loan 
program for bonding anthracite underground mines and for mine subsidence.  Administers the 
EPA Watershed Assessment Grant Program, the Small Operator’s Assistance Program (SOAP), 
and the Remining Operators Assistance Program (ROAP). 

Reclaim PA is DEP’s initiative designed to maximize reclamation of the state’s quarter million 
acres of abandoned mineral extraction lands.  Abandoned mineral extraction lands in 
Pennsylvania constituted a significant public liability – more than 250,000 acres of abandoned 
surface mines, 2,400 miles of streams polluted with mine drainage, over 7,000 orphaned and 
abandoned oil and gas wells, widespread subsidence problems, numerous hazardous mine 
openings, mine fires, abandoned structures and affected water supplies – representing as much as 
one third of the total problem nationally. 

Mine reclamation and well plugging refers to the process of cleaning up environmental 
pollutants and safety hazards associated with a site and returning the land to a productive 
condition, similar to DEP’s Brownfields program.  Since the 1960’s, Pennsylvania has been a 
national leader in establishing laws and regulations to ensure reclamation and plugging occur 
after active operation is completed. 

Pennsylvania is striving for complete reclamation of its abandoned mines and plugging of its 
orphaned wells. Realizing this task is no small order, DEP has developed concepts to make 
abandoned mine reclamation easier.  These concepts, collectively called Reclaim PA, include 
legislative, policy land management initiatives designed to enhance mine operator, volunteer 
land DEP reclamation efforts.  Reclaim PA has the following four objectives. 

• 	 To encourage private and public participation in abandoned mine reclamation efforts 
• 	 To improve reclamation efficiency through better communication between reclamation 

partners 
• 	 To increase reclamation by reducing remining risks 
• 	 To maximize reclamation funding by expanding existing sources and exploring new 

sources. 

The Horseshoe Curve Resources Coalition, founded in late 1995, the Blair County Conservation 
District, and the Altoona City Authority are all active in the Beaverdam Branch, et al, watershed.  
The Glenwhite watershed has had extensive remediation activities performed since 1999.  A total 
of eight sites were addressed in the Glenwhite watershed.  Two were addressed by land 
reclamation and the remaining six have had various treatment systems constructed.  These 
activities used monies from U.S.D.A.NCRS PL-566, Section 319, Watershed Protection and 
Flood Prevention Act:PL83-566, Office of Surface Mining – Appalachian Clean Streams 
Initiative, Growing Greener, PA DEP Bureau of Abandoned Mine Reclamation, and the Blair 
County Conservation District: Watershed Restoration Fund.  For more information see the Blair 
County Conservation District document Glenwhite Run Watershed Restoration Project in 
Attachment F.  The Blair County Conservation District has applied for grants in the Sugar Run 
watershed for assessment and restoration. 
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Public Participation 

Public notice of the draft TMDL was published in the Pennsylvania Bulletin, January 1, 
2005,and the Altoona Mirror on December 16, 2004 to foster public comment on the allowable 
loads calculated. A public meeting was held on January 12, 2005 beginning at 6:30 p.m. at the 
Blair County Courthouse located in Holidaysburg, PA, to discuss the proposed TMDL. 

16 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Attachment A 

Watershed Map 
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Method for Addressing Section 303(d) Listings 
for pH 

There has been a great deal of research conducted on the relationship between alkalinity, acidity, and pH. 
Research published by the Pa. Department of Environmental Protection demonstrates that by plotting net 
alkalinity (alkalinity-acidity) vs. pH for 794 mine sample points, the resulting pH value from a sample 
possessing a net alkalinity of zero is approximately equal to six (Figure 1).  Where net alkalinity is 
positive (greater than or equal to zero), the pH range is most commonly six to eight, which is within the 
USEPA’s acceptable range of six to nine and meets Pennsylvania water quality criteria in Chapter 93. 

The pH, a measurement of hydrogen ion acidity presented as a negative logarithm, is not conducive to 
standard statistics. Additionally, pH does not measure latent acidity. For this reason, and based on the 
above information, Pennsylvania is using the following approach to address the stream impairments noted 
on the Section 303(d) list due to pH.  The concentration of acidity in a stream is at least partially 
chemically dependent upon metals.  For this reason, it is extremely difficult to predict the exact pH 
values, which would result from treatment of abandoned mine drainage.  Therefore, net alkalinity will be 
used to evaluate pH in these TMDL calculations. This methodology assures that the standard for pH will 
be met because net alkalinity is a measure of the reduction of acidity.  When acidity in a stream is 
neutralized or is restored to natural levels, pH will be acceptable.  Therefore, the measured instream 
alkalinity at the point of evaluation in the stream will serve as the goal for reducing total acidity at that 
point.  The methodology that is applied for alkalinity (and therefore pH) is the same as that used for other 
parameters such as iron, aluminum, and manganese that have numeric water quality criteria.  

Each sample point used in the analysis of pH by this method must have measurements for total alkalinity 
and total acidity. Net alkalinity is alkalinity minus acidity, both being in units of milligrams per liter 
(mg/l) CaCO3. The same statistical procedures that have been described for use in the evaluation of the 
metals is applied, using the average value for total alkalinity at that point as the target to specify a 
reduction in the acid concentration.  By maintaining a net alkaline stream, the pH value will be in the 
range between six and eight.  This method negates the need to specifically compute the pH value, which 
for mine waters is not a true reflection of acidity.  This method assures that Pennsylvania’s standard for 
pH is met when the acid concentration reduction is met. 

Reference: Rose, Arthur W. and Charles A. Cravotta, III 1998. Geochemistry of Coal Mine Drainage.  
Chapter 1 in Coal Mine Drainage Prediction and Pollution Prevention in Pennsylvania.  
Pa. Dept. of Environmental Protection, Harrisburg, Pa. 
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    Figure 1. Net Alkalinity vs. pH.  Taken from Figure 1.2 Graph C, pages 1-5, of Coal Mine Drainage Prediction and Pollution Prevention in Pennsylvania 

23 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Attachment C 

TMDLs By Segment 
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GLENWHITE RUN 

The TMDL for Glenwhite Run consists of load allocations for two sampling sites along 
the stream. 

Glenwhite Run is listed for metals from AMD as being the cause of the degradation to the 
stream.  The method and rationale for addressing pH is contained in Attachment B. 

An allowable long-term average in-stream concentration was determined at the points 
below for aluminum, manganese and acidity. The analysis is designed to produce an 
average value that, when met, will be protective of the water-quality criterion for that 
parameter 99% of the time.  An analysis was performed using Monte Carlo simulation to 
determine the necessary long-term average concentration needed to attain water-quality 
criteria 99% of the time.  The simulation was run assuming the data set was lognormally 
distributed. Using the mean and standard deviation of the data set, 5000 iterations of 
sampling were completed, and compared against the water-quality criterion for that 
parameter.  For each sampling event a percent reduction was calculated, if necessary, to 
meet water-quality criteria.  A second simulation that multiplied the percent reduction 
times the sampled value was run to insure that criteria were met 99% of the time.  The 
mean value from this data set represents the long-term average concentration that needs 
to be met to achieve water-quality standards.   

TMDL calculations-Glenwhite Run, Sampling Point 39, most upstream sample point 

The TMDL for sample point 39 consists of a load allocation to all of the area above the 
point shown in Attachment A.  The load allocation for this segment was computed using 
water-quality sample data collected at point 39.  The average flow, measured at the 
sampling point 39 (6.91 MGD), is used for these computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 39 shows pH ranging between 4.3 and 7.2, pH will be 
addressed in this TMDL because of the mining impacts.  The objective is to reduce acid 
loading to the stream, which will in turn raise the pH to the desired range and keep a net 
alkalinity above zero, 99% of the time.  The result of this analysis is an acid loading 
reduction that equates to meeting standards for pH (see TMDL Endpoint section in the 
report, Table 2).  The method and rationale for addressing pH is contained in Attachment 
B. 
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Table C1. Load Allocations at Point 39  

 Measured Sample 
Data 

Allowable 

Parameter Conc. 
(mg/l) 

Load 
(lbs/day) 

LTA conc. 
(mg/l) 

Load 
(lbs/day) 

Al 1.72 98.9 0.43 24.7 
Fe 0.69 39.8 0.69 39.8 
Mn 0.89 51.5 0.69 39.6 

Acidity 16.83 969.6 2.02 116.3 
Alkalinity 5.85 337.1 

Table C2. Calculation of Load Reduction Necessary at Point 39 
Alum. Iron Mang. Acidity 
(#/day) (#/day) (#/day) (#/day) 

Existing Load 98.9 39.8 51.5 969.6 
Allowable Load=TMDL 24.7 39.8 39.6 116.3 
Load Reduction 74.2 0.0 11.8 853.3 
Total % Reduction 75 0 23 88 

TMDL Calculation – Glenwhite Run, Sampling Point 38/40, downstream of confluence 
with Kittanning Run 

Sample Point 38 had just one sample collected.  The data at sample point 38 was 
combined with the data at sample point 40 because the data values were very similar and 
the locations were very close.  Also, Kittanning Run is tributary to Glenwhite Run and 
Burgoon Run. The allocations from the Kittanning Run TMDL are included here as 
sample points 99LL and 99BLL. 

The TMDL for sampling point 38/40 consists of a load allocation of the area between 
sample points 38/40, 39 and 99LL, 99BLL (Kittanning Run TMDL).  The load allocation 
for this tributary was computed using water-quality sample data collected at point 38/40.  
The average flow, measured at the sampling point 38/40 (4.17 MGD), is used for these 
computations. 

There currently is no entry for this segment on the Section Pa 303(d) list for impairment 
due to pH. Sample data at point 38/40 shows pH ranging between 2.8 and 3.2; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 
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Table C3. Load Allocations at Point 38/40 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 10.05 349.6 0.30 10.5 
Fe 24.79 862.3 0.50 17.2 
Mn 12.19 424.0 0.37 12.7 

Acidity 169.04 5880.7 0.00 0.0 

Alkalinity 0.00 0.0 

The calculated load reductions for all the loads that enter point 38/40 must be accounted 
for in the calculated reductions at sample point 38/40 shown in Table C6.  A comparison 
of measured loads between points 39, 99LL, 99BLL and 38/40 shows that there is no 
additional loading entering the segment for aluminum, iron, and manganese.  For 
aluminum, iron, and manganese the percent decrease in existing load is applied to the 
allowable upstream load entering the segment.  There is an increase in acidity loading 
entering the segment.  The total segment load for acidity is the sum of the upstream 
allocated loads and any additional loading within the segment. 

Table C4. Calculation of Load Reduction Necessary at Point 99LL 
(Kittanning Run) 

Alum. Iron Mang. Acidity 
Kittanning Run 99LL (#/day) (#/day) (#/day) (#/day) 

existing load 245.3 1089.3 362.2 5046.0 
Allowable Load=TMDL 2.5 6.5 3.6 0.0 
Load Reduction 242.8 1082.8 358.6 5046.0 
Total % Reduction 99 99 99 100 

Table C5. Calculation of Load Reduction Necessary at Point 99BLL 
(Kittanning Run) 

Alum. Iron Mang. Acidity 
Kittanning Run 99BLL (#/day) (#/day) (#/day) (#/day) 

existing load 11.3 2.7 7.2 120.4 
Allowable Load=TMDL 0.4 0.3 0.5 5.4 
Load Reduction 10.9 2.4 6.7 115.0 
Total % Reduction 96 89 93 96 
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Table C6. Calculation of Load Reduction at Point 38/40 
Al Fe Mn Acidity 

Existing Load 349.6 862.3 424.0 5880.7 
Difference in Existing Load between 
Glenwhite 39, Kitanning Run 99LL, 
99BLL & Glenwhite/Kittanning 38/40 -5.9 -269.5 3.1 -255.3 
Load tracked from Glenwhite 39 & 
Kitanning Run 99LL, 99BLL 27.6 46.6 43.7 121.7 
Percent loss due to instream process 2 24 - 4 
Percent load tracked from SBRN12 98 76 - 96 
Total Load tracked between points 
Glenwhite 39 & Kitanning 99LL, 99BLL 27.2 35.5 46.8 116.7 
Allowable Load at Glenwhite/Kittanning 
38/40 10.5 17.2 12.7 0.0 
Load Reduction at Glenwhite/Kittanning 
38/40 16.7 18.3 34.1 116.7 
% Reduction required at 
Glenwhite/Kittanning 38/40 61 51 73 100 

BURGOON RUN 

The TMDL for Burgoon Run consists of load allocations for two sampling sites along the 
stream. 

Burgoon Run is listed for metals from AMD as being the cause of the degradation to the 
stream.  The method and rationale for addressing pH is contained in Attachment B. 

TMDL Calculation – Burgoon Run, Sampling Point 37, downstream of Altoona Lake 

The TMDL for sampling point 37 consists of a load allocation of the area between 
sample points 38/40 and 37.  The load allocation for this tributary was computed using 
water-quality sample data collected at point 37.  The average flow, measured at the 
sampling point 37 (15.14 MGD), is used for these computations. 

There currently is no entry for this segment on the Section Pa 303(d) list for impairment 
due to pH. Sample data at point 37 shows pH ranging between 2.9 and 3.5; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 
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Table C7. Load Allocations at Point 37 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 4.93 622.9 0.15 18.7 
Fe 9.10 1149.0 0.36 45.9 
Mn 7.25 915.4 0.22 27.5 

Acidity 86.37 10904.9 0.00 0.0 

Alkalinity 0.00 0.0 

The calculated load reductions for all the loads that enter point 37 must be accounted for 
in the calculated reductions at sample point 37 shown in Table C8.  A comparison of 
measured loads between points 38/40 and 37 shows that there is additional loading 
entering the segment for aluminum, iron, manganese and acidity.  The total segment load 
for aluminum, iron, manganese and acidity is the sum of the upstream allocated loads and 
any additional loading within the segment. 

Table C8. Calculation of Load Reduction at Point 37 
Al Fe Mn Acidity 

Existing Load 622.9 1149.0 915.4 10904.9 

Difference in Existing Load between 
Glenwhite/Kittanning 38/40 & Burgoon Run 37 273.3 286.7 491.4 5024.2 

Load tracked from Glenwhite/Kittanning 38/40 10.5 17.2 12.7 0.0 

Total Load tracked between points 
Glenwhite/Kittanning 38/40 & Burgoon Run 37 283.7 303.9 504.1 5024.2 
Allowable Load at Burgoon Run 37 18.7 46.0 27.5 0.0 
Load Reduction at Burgoon Run 37 265.1 258.0 476.7 5024.2 
% Reduction required at Burgoon Run 37 93 85 95 100 

TMDL Calculation – Burgoon Run, Sampling Point 36, upstream of confluence with Mill 
Run 

The TMDL for sampling point 36 consists of a load allocation of the area between 
sample points 37 and 36.  The load allocation for this tributary was computed using 
water-quality sample data collected at point 36.  The average flow, measured at the 
sampling point 36 (18.30 MGD), is used for these computations. 

There currently is no entry for this segment on the Section Pa 303(d) list for impairment 
due to pH. Sample data at point 36 shows pH ranging between 3.4 and 5.0; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
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above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 

Table C9. Load Allocations at Point 36 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 3.88 490.3 0.19 24.5 
Fe 3.25 410.3 0.62 78.0 
Mn 5.35 675.3 0.32 40.5 

Acidity 45.49 5743.1 0.00 0.0 

Alkalinity 0.00 0.0 

The calculated load reductions for all the loads that enter point 37 must be accounted for 
in the calculated reductions at sample point 36 shown in Table C10.  A comparison of 
measured loads between point 37 and 36 shows that there is no additional loading 
entering the segment for aluminum, iron, manganese and acidity.  For aluminum, iron, 
manganese and acidity the percent decrease in existing load is applied to the allowable 
upstream load entering the segment. 

Table C10. Calculation of Load Reduction at Point 36 
Al Fe Mn Acidity 

Existing Load 490.3 410.4 675.3 5743.1 
Difference in Existing Load between 
Burgoon Run 37 & Burgoon Run36 -132.6 -738.6 -240.1 -5161.8 
Load tracked from Burgoon Run 37 18.7 45.9 27.5 0.0 
Percent loss due to instream process 21 64 26 47 
Percent load tracked from SBRN12 79 36 74 53 
Total Load tracked between points Burgoon 
Run 37 & Burgoon Run 36 14.7 16.4 20.3 0.0 
Allowable Load at Burgoon Run 36 24.5 78.0 40.5 0.0 
Load Reduction at Burgoon Run 36 0.0 0.0 0.0 0.0 
% Reduction required at Burgoon Run 36 0 0 0 0 
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SUGAR RUN 

The TMDL for Sugar Run consists of load allocations to one tributary and four sampling 
sites along the stream.  Following is an explanation of the TMDL for each allocation 
point. 

Sugar Run is listed for high metals from AMD as being the cause of the degradation to 
the stream.  The method and rationale for addressing pH is contained in Attachment B. 

TMDL calculations – Sugar Run, Sampling Point 44, most upstream sample point 

The TMDL for sample point 44 consists of a load allocation to all of the area above the 
point shown in Attachment A.  The load allocation for this segment was computed using 
water-quality sample data collected at point 44.  The average flow, measured at the 
sampling point 44 (0.65 MGD), is used for these computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 44 shows pH ranging between 5.6 and 6.6, pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH to the desired range and 
keep a net alkalinity above zero, 99% of the time. The result of this analysis is an acid 
loading reduction that equates to meeting standards for pH (see TMDL Endpoint section 
in the report, Table 2). The method and rationale for addressing pH is contained in 
Attachment B. 

C11. Load Allocation at Point 44 
 Measured Sample 

Data 
Allowable 

Parameter Conc. 
(mg/l) 

Load 
(lbs/day) 

LTA conc. 
(mg/l) 

Load 
(lbs/day) 

Al 1.42 23.7 0.16 2.6 
Fe 0.58 9.6 0.35 5.8 
Mn 0.64 10.7 0.63 10.6 

Acidity 4.75 79.4 2.28 38.1 
Alkalinity 4.99 83.3 

Table C12. Calculation of Load Reduction Necessary at Point 
44 

Alum. Iron Mang. Acidity 
(#/day) (#/day) (#/day) (#/day) 

Existing Load 23.7 9.6 10.7 79.4 
Allowable Load=TMDL 2.6 5.8 10.6 38.1 
Load Reduction 21.1 3.9 0.1 41.3 
Total % Reduction 89 40 1 52 
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TMDL Calculation – Sugar Run, Sampling Point 43, upstream of unnamed tributary to 
Sugar Run 

The TMDL for sampling point 43 consists of a load allocation of the area between 
sample points 44 and 43.  The load allocation for this tributary was computed using 
water-quality sample data collected at point 43.  The average flow, measured at the 
sampling point 43 (3.21 MGD), is used for these computations. 

There currently is no entry for this segment on the Section Pa 303(d) list for impairment 
due to pH. Sample data at point 43 shows pH ranging between 3.4 and 5.0; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 

Table C13. Load Allocations at Point 43 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 5.00 133.9 0.40 10.7 
Fe 6.00 160.7 0.78 20.9 
Mn 1.35 36.2 0.50 13.4 

Acidity 56.59 1515.5 0.00 0.0 

Alkalinity 0.00 0.0 

The calculated load reductions for all the loads that enter point 43 must be accounted for 
in the calculated reductions at sample point 43 shown in Table C14.  A comparison of 
measured loads between point 44 and 43 shows that there is additional loading entering 
the segment for aluminum, iron, manganese and acidity.  The total segment load for 
aluminum, iron, manganese and acidity is the sum of the upstream allocated loads and 
any additional loading within the segment. 
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Table C14. Calculation of Load Reduction at Point 43 
Al Fe Mn Acidity 

Existing Load 133.9 160.7 36.2 1515.5 
Difference in Existing Load between Sugar 
Run 44 & Sugar Run 43 110.2 151.1 25.5 1436.1 
Load tracked from Sugar Run 44 2.6 5.8 10.6 38.1 
Total Load tracked between points Sugar 
Run 44 & Sugar Run 43 112.8 156.8 36.1 1474.2 
Allowable Load at Sugar Run 43 10.7 20.9 13.4 0.0 
Load Reduction at Sugar Run 43 102.1 135.9 22.7 1474.2 
% Reduction required at Sugar Run 43 91 87 63 100 

TMDL Calculation – Unnamed Tributary to Sugar Run, Sampling Point 42 

The TMDL for sampling point 42 on Sugar Run consists of a load allocation of the area 
above the point shown in Attachment A.  The load allocation for this stream segment was 
computed using water-quality sample data collected at point 42.  The average flow, 
measured at the sampling point 42 (1.31 MGD), is used for these computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 42 shows pH ranging between 3.5 and 4.1; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 

Table C15 Load Allocations at Point 42 

 Measured Sample 
Data 

Allowable 

Parameter Conc. 
(mg/l) 

Load 
(lbs/day) 

LTA conc. 
(mg/l) 

Load 
(lbs/day) 

Al 3.13 83.9 0.50 13.4 
Fe 2.70 72.3 0.92 24.6 
Mn 6.80 182.1 0.54 14.6 

Acidity 43.16 1155.8 0.00 0.0 
Alkalinity 0.00 0.0 
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Table C16. Calculation of Load Reduction Necessary at Point 
42 
Alum. Iron Mang. Acidity 
(#/day) (#/day) (#/day) (#/day) 

Existing Load 83.9 72.3 182.1 1155.8 
Allowable Load=TMDL 13.4 24.6 14.6 0.0 
Load Reduction 70.5 47.7 167.5 1155.8 

Total % Reduction 84 66 92 100 

TMDL Calculation – Sugar Run, Sampling Point 41 downstream of sample points 42 and 
43 

The TMDL for sampling point 41 on Sugar Run consists of a load allocation to the area 
Between sample points 43, 42 and 41 shown in Attachment A.  The load allocation for 
this stream segment was computed using water-quality sample data collected at point 41.  
The average flow, measured at the sampling point 41 (3.74 MGD), is used for these 
computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 41 shows pH ranging between 3.5 and 4.7; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 

Table C17. Load Allocations at Point 41 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 4.18 112.0 0.38 10.1 
Fe 4.27 114.3 1.02 27.4 
Mn 2.35 62.9 0.66 17.6 

Acidity 44.88 1201.9 0.00 0.0 

Alkalinity 0.00 0.0 

The calculated load reductions for all the loads that enter point 41 must be accounted for 
in the calculated reductions at sample point 41 shown in Table C18.  A comparison of 
measured loads between points 43, 42 and 41 shows that there is no additional loading 
entering the segment for aluminum, iron, and manganese.  For aluminum, iron, and 
manganese the percent decrease in existing load is applied to the allowable upstream load 
entering the segment.  There is an increase in acidity loading entering the segment.  The 
total segment load for acidity is the sum of the upstream allocated loads and any 
additional loading within the segment. 
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Table C18. Calculation of Load Reduction at Point 41 
Al Fe Mn Acidity 

Existing Load 112.0 114.3 62.9 1201.9 

Difference in Existing Load between Sugar 
Run 43, Sugar Run 42 & Sugar Run 41 -105.8 -118.7 -155.4 

-
1469.4 

Load tracked from Sugar Run 43 & Sugar 
Run 42 24.1 45.5 28.0 0.0 
Percent loss due to instream process 49 51 71 55 
Percent load tracked from Sugar Run 43 & 
Sugar Run 42 51 49 29 45 
Total Load tracked between points Sugar Run 
43, Sugar Run 42 & Sugar Run 41 12.4 22.3 8.1 0.0 
Allowable Load at Sugar Run 41 10.1 27.4 17.6 0.0 
Load Reduction at Sugar Run 41 2.3 0.0 0.0 0.0 
% Reduction required at Sugar Run 41 19 0 0 0 

TMDL Calculation – Sugar Run, Sampling Point 34, upstream of confluence with Mill 
Run 

The TMDL for sampling point 34 on Sugar Run consists of a load allocation to the area 
Between sample points 41, and 34 shown in Attachment A.  The load allocation for this 
stream segment was computed using water-quality sample data collected at point 34.  The 
average flow, measured at the sampling point 34 (9.52 MGD), is used for these 
computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 34 shows pH ranging between 4.5 and 6.9; pH will be 
addressed as part of this TMDL because of the mining impacts.  The objective is to 
reduce acid loading to the stream, which will in turn raise the pH and keep a net alkalinity 
above zero, 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  
The method and rationale for addressing pH is contained in Attachment B. 

Table C19. Load Allocations at Point 34 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 0.85 22.8 0.24 6.4 
Fe 0.77 20.5 0.46 12.3 
Mn 0.83 22.1 0.56 15.0 

Acidity 3.68 98.6 1.07 28.6 

Alkalinity 6.74 180.6 

35
 



 

 

 

 

  

 

 

 

 

 
 

 

 
 

 

The calculated load reductions for all the loads that enter point 34 must be accounted for 
in the calculated reductions at sample point 34 shown in Table C20.  A comparison of 
measured loads between point 41 and 34 shows that there is no additional loading 
entering the segment for aluminum, iron, manganese and acidity.  For aluminum, iron, 
manganese and acidity the percent decrease in existing load is applied to the allowable 
upstream load entering the segment. 

Table C20. Calculation of Load Reduction at Point 34 
Al Fe Mn Acidity 

Existing Load 22.8 20.5 22.1 98.6 
Difference in Existing Load between Sugar 
Run 41, & Sugar Run 34 -89.2 -93.7 -40.8 -1103.4 
Load tracked from Sugar Run 41 10.1 27.4 17.6 0.0 
Percent loss due to instream process 80 82 65 92 
Percent load tracked from Sugar Run 41 20 18 35 8 

Total Load tracked between points Sugar Run 
41 & Sugar Run 34 2.1 4.9 6.2 0.0 
Allowable Load at Sugar Run 34 6.4 12.3 15.0 28.6 
Load Reduction at Sugar Run 34 0.0 0.0 0.0 0.0 
% Reduction required at Sugar Run 34 0 0 0 0 

MILL RUN 

Mill Run (Sampling Point 35) is not listed for metals from AMD as being the cause of the 
degradation to the stream so AMD load allocations will not be calculated. 

BEAVERDAM BRANCH 

The TMDL for Beaverdam Branch consists of load allocations for two sampling sites 
along the stream and one sampling site on a tributary. 

Beaverdam Branch is listed for metals from AMD as being the cause of the degradation 
to the stream. The method and rationale for addressing pH is contained in Attachment B. 

TMDL Calculation – Beaverdam Branch, Sampling Point 33 downstream of sampling 
points 34, 35 & 36 

The TMDL for sample point 33 consists of a load allocation to all of the area above the 
point shown in Attachment A.  The load allocation for this tributary was computed using 
water-quality sample data collected at point 33.  The average flow, measured at the 
sampling point 33 (32.94 MGD), is used for these computations. 

Sample point 33 is adversely affected by the AMD in Burgoon Run and this results in 
reductions in aluminum and manganese at this point. 
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There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Beaverdam Branch is also listed for combined sewer overflow and urban 
runoff/storm sewers; these listing will be addressed in a later TMDL.  Sample data at 
point 33 shows pH ranging between 4.6 and 6.9; pH will be analyzed as part of this 
TMDL due to the affects of acid mine drainage.  The objective is to reduce acid loading 
to the stream, which will in turn raise the pH and keep a net alkalinity above zero, 99% of 
the time.  The result of this analysis is an acid loading reduction that equates to meeting 
standards for pH (see TMDL Endpoint section in the report, Table 2).  The method and 
rationale for addressing pH is contained in Attachment B. 

Table C23. Load Allocations at Point 33 

 Measured Sample 
Data 

Allowable 

Parameter Conc. 
(mg/l) 

Load 
(lbs/day) 

LTA conc. 
(mg/l) 

Load 
(lbs/day) 

Al 2.26 620.9 0.23 62.1 
Fe 1.98 544.9 0.85 234.3 
Mn 3.13 860.8 0.34 94.7 

Acidity 11.11 3050.9 5.33 1464.5 
Alkalinity 14.00 3846.0 

The calculated load reductions for all the loads that enter point 33 must be accounted for 
in the calculated reductions at sample point 33 shown in Table C24.  A comparison of 
measured loads between point 34, 36 and 33 shows that there is no additional loading 
entering the segment for acidity.  For acidity the percent decrease in existing load is 
applied to the allowable upstream load entering the segment.  There is an increase in 
aluminum, iron, and manganese loading entering the segment.  The total segment load for 
aluminum, iron, and manganese is the sum of the upstream allocated loads and any 
additional loading within the segment. 
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Table C24. Calculation of Load Reduction at Point 33 
Al Fe Mn Acidity 

Existing Load 620.9 544.9860.8 3050.9 
Difference in Existing Load between Sugar Run 34, 
Burgoon Run 36 & Beaverdam Br. 33 107.8 114.0163.4-2790.8 
Load tracked from Sugar Run 34, & Burgoon Run 36 30.9 90.3 55.5 28.6 
Percent loss due to instream process - - - 49 
Percent load tracked from Sugar Run 34, & Burgoon 
Run 36 - - - 51 
Total Load tracked between points Sugar Run 34, 
Burgoon Run 36 & Beaverdam Br. 33 138.7 204.3219.0 14.7 
Allowable Load at Beaverdam Br. 33 62.1 234.3 94.7 1464.5 
Load Reduction at Beaverdam Br. 33 76.6 0.0 124.3 0.0 
% Reduction required at Beaverdam Br. 33 55 0 57 0 

TMDL Calculation – Blair Gap Run Tributary to Beaverdam Branch, Sampling Point 32 

The TMDL for sample point 32 consists of a load allocation to all of the area above the 
point shown in Attachment A.  The load allocation for this tributary was computed using 
water-quality sample data collected at point 32.  The average flow, measured at the 
sampling point 32 (23.12 MGD), is used for these computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 32 shows pH ranging between 7.4 and 8.3, pH will not 
be addressed as part of this TMDL because this waterbody is net alkaline.  The method 
and rationale for addressing pH is contained in Attachment B. 

Table D25. Load Allocations at Point 32 

 Measured Sample 
Data 

Allowable 

Parameter Conc. 
(mg/l) 

Load 
(lbs/day) 

LTA conc. 
(mg/l) 

Load 
(lbs/day) 

Al 0.05 8.7 0.05 8.7 
Fe 0.12 22.8 0.12 22.8 
Mn 0.03 5.5 0.03 5.5 

Acidity 0.00 0.0 0.00 0.0 
Alkalinity 56.89 10967.7 
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Table C26. Calculation of Load Reduction Necessary at Point 32 
Alum. Iron Mang. Acidity 
(#/day) (#/day) (#/day) (#/day) 

Existing Load 8.7 22.8 5.5 0.0 
Allowable Load=TMDL 8.7 22.8 5.5 0.0 
Load Reduction 0.0 0.0 0.0 0.0 
Total % Reduction 0 0 0 0 

TMDL Calculation – Beaverdam Branch, Sampling Point 31, upstream of confluence 
with the Juniata River 

The measured flow at sample point 31 was a great deal lower than it should have been.  
The Karst terrain underlying Beaverdam Branch and a Conrail flood protection tunnel 
that bypasses water directly to the Frankstown Branch of the Juniata River causes this.  
The unit area method was used to calculate the flow used at this sample point. 

The reductions shown in Table 1 for sample point 31 are caused by the variability of the 
metals data.  All but one aluminum sample were below criteria, one manganese sample 
was above criteria and iron samples were all less than criteria but were variable enough to 
cause a reduction. 

The TMDL for sampling point 31 consists of a load allocation to Beaverdam Branch 
shown in Attachment A.  The load allocation for this stream segment was computed 
using water-quality sample data collected at point 21.  The average flow, measured at the 
sampling point 31 (76.42 MGD, using the unit area method), is used for these 
computations. 

There currently is no entry for this segment on the Pa Section 303(d) list for impairment 
due to pH. Sample data at point 31 shows pH ranging between 7.2 and 7.8; pH will not 
be addressed as part of this TMDL because this segment is net alkaline.  The method and 
rationale for addressing pH is contained in Attachment B. 

Table C27. Load Allocation at Point 31 
Measured Sample 

Data Allowable 

Parameter 
Conc. 
(mg/l) 

Load 
(lbs/day) 

LTAConc. 
(mg/l) 

Load 
(lbs/day) 

Al 0.40 253.9 0.18 116.8 
Fe 0.65 415.6 0.48 307.5 
Mn 0.80 507.8 0.37 238.6 

Acidity 0.00 0.0 0.00 0.0 
Alkalinity 49.34 31444.0 

The calculated load reductions for all the loads that enter point 31 must be accounted for 
in the calculated reductions at sample point 31 shown in Table C28.  A comparison of 
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measured loads between point 33, 32 and 31 shows that there is no additional loading 
entering the segment for aluminum, iron manganese and acidity.  For aluminum, iron, 
manganese and acidity the percent decrease in existing load is applied to the allowable 
upstream load entering the segment. 

Table C28. Calculation of Load Reduction at Point 31 
Al Fe Mn Acidity 

Existing Load 253.9 415.3 507.8 0.0 
Difference in Existing Load between 
Beaverdam Br. 33, Blair Gap Run 32 & Beaver 
dam Br.31 -375.7 -152.3 -358.5 -3050.9 
Load tracked from Beaverdam Br. 33 & Blair 
Gap Run 32 70.7 257.1 100.1 1464.5 
Percent loss due to instream process 60 27 41 100 
Percent load tracked from Beaverdam Br. 33 & 
Blair Gap Run 32 40 73 59 0 

Total Load tracked between points Beaverdam 
Br. 33, Blair Gap Run 32 & Beaverdam Br.31 28.5 188.1 58.7 0.0 
Allowable Load at Beaverdam Br. 31 116.8 307.5 238.6 0.0 
Load Reduction at Beaverdam Br. 31 0.0 0.0 0.0 0.0 
% Reduction required at Beaverdam Br. 31 0 0 0 0 

Margin of Safety 

PADEP used an implicit MOS in these TMDLs derived from the Monte Carlo statistical 
analysis.  The Water Quality standard states that water quality criteria must be met at 
least 99% of the time.  All of the @Risk analyses results surpass the minimum 99% level 
of protection. Another margin of safety used for this TMDL analysis results from: 

• 	 Effluent variability plays a major role in determining the average value that will meet 
water-quality criteria over the long-term.  The value that provides this variability in 
our analysis is the standard deviation of the dataset.  The simulation results are based 
on this variability and the existing stream conditions (an uncontrolled system).  The 
general assumption can be made that a controlled system (one that is controlling and 
stabilizing the pollution load) would be less variable than an uncontrolled system.  
This implicitly builds in a margin of safety. 

• 	 A MOS is also the fact that the calculations were performed with a daily Iron average 
instead of the 30-day average. 

Seasonal Variation 

Seasonal variation is implicitly accounted for in these TMDLs because the data used 
represents all seasons. 

Critical Conditions 
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The reductions specified in this TMDL apply at all flow conditions.  A critical flow 
condition could not be identified from the data used for this analysis. 
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Attachment D 

Excerpts Justifing Changes Between the 1996, 


1998, 2002, and 2004 Section 303(d) Lists 
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The following are excerpts from the Pennsylvania DEP Section 303(d) narratives that 
justify changes in listings between the 1996, 1998, 2002, and 2004 list.  The Section 
303(d) listing process has undergone an evolution in Pennsylvania since the development 
of the 1996 list. 

In the 1996 Section 303(d) narrative, strategies were outlined for changes to the listing 
process. Suggestions included, but were not limited to, a migration to a Global 
Information System (GIS), improved monitoring and assessment, and greater public 
input. 

The migration to a GIS was implemented prior to the development of the 1998 Section 
303(d) list. As a result of additional sampling and the migration to the GIS some of the 
information appearing on the 1996 list differed from the 1998 list.  Most common 
changes included: 

1. 	 mileage differences due to recalculation of segment length by the GIS; 
2. 	 slight changes in source(s)/cause(s) due to new EPA codes; 
3. 	 changes to source(s)/cause(s), and/or miles due to revised assessments; 
4. 	 corrections of misnamed streams or streams placed in inappropriate SWP 

subbasins; and 
5. 	 unnamed tributaries no longer identified as such and placed under the named 

watershed listing. 

Prior to 1998, segment lengths were computed using a map wheel and calculator.  The 
segment lengths listed on the 1998 Section 303(d) list were calculated automatically by 
the GIS (ArcInfo) using a constant projection and map units (meters) for each watershed.  
Segment lengths originally calculated by using a map wheel and those calculated by the 
GIS did not always match closely.  This was the case even when physical identifiers (e.g., 
tributary confluence and road crossings) matching the original segment descriptions were 
used to define segments on digital quad maps.  This occurred to some extent with all 
segments, but was most noticeable in segments with the greatest potential for human 
errors using a map wheel for calculating the original segment lengths (e.g., long stream 
segments or entire basins). 

The most notable difference between the 1998 and Draft 2000 Section 303(d) lists are the 
listing of unnamed tributaries in 2000.  In 1998, the GIS stream layer was coded to the 
named stream level so there was no way to identify the unnamed tributary records.  As a 
result, the unnamed tributaries were listed as part of the first downstream named stream.  
The GIS stream coverage used to generate the 2000 list had the unnamed tributaries 
coded with the DEP’s five-digit stream code.  As a result, the unnamed tributary records 
are now split out as separate records on the 2000 Section 303(d) list.  This is the reason 
for the change in the appearance of the list and the noticeable increase in the number of 
pages. After due consideration of comments from EPA and PADEP on the draft 2000 
Section 303(d) list, the draft 2002 Pa Section 303(d) list was written in a manner similar 
to the 1998 Section 303(d) list. 
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Attachment E 

Water Quality Data Used In TMDL 


Calculations 
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Glenwhite Run 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
39 6753 4.49 13 4.55 5 1.5 0.81 0.75 
39 5907 4.30 20 5 2 0.68 0.95 
39 3874 4.39 17 0.5 1.7 0.53 0.96 
39 2252 4.49 19 0.3 3.5 1.6 0.775 1.1 
39 8869 4.66 15 4.68 0.6 3.5 1.1 0.8 0.69 
39 1133 7.28 -4 7.33 16.7 10.5 2.40 0.55 0.91 

Mean= 4798.0 16.83 5.85 1.72 0.69 0.89 
stdev= 8.97 0.44 0.13 0.15 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
40 3.14 131 10 9.8 22 10 
38 3478 3.27 92 17.5 7.9 18 8.3 
38 3851 3.01 189 0 12 32 13 
38 1341 2.96 195 9 12 32 17 
38 1404 2.81 231 5.5 12 35 17 
38 5725 3.59 45 11 1.6 2.3 1.2 
38 3990 3.14 133 18.5 8.1 17 8 
38 488 2.97 336 4.5 17.00 40.00 23.00 

mean= 2896.72 3.11 169.04 10.05 24.79 12.19 
stdev= 90.13 4.47 12.31 6.78 

Burgoon Run 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
37 9225 3.55 49 7.5 3.7 6.4 4.8 
37 16600 3.50 51 10 3.1 6.8 4.9 
37 11690 3.40 50 5 3.4 6.9 6.3 
37 16613 3.60 29 4 1.3 2.7 3.5 
37 8351 3.35 65 16.5 4.1 7.8 4 
37 601 2.98 274 1.5 14.00 24.00 20.00 

Mean= 10513.3 86.37 0.00 0.00 7.42 4.93 9.10 7.25 
stdev= 92.65 4.55 7.51 6.32 
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Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
36 11889 3.81 36 0 3.7 3.7 4.4 
36 18410 3.61 44 5 2.7 3.9 4.39 
36 11942 3.48 40 2 2.4 2.5 5 
36 17959 3.91 23 4.5 1.2 1.6 3.2 
36 15235 5.02 23 5.00 2 62 3.6 5.6 3.1 
36 827 3.37 109 5 9.70 2.20 12.00 

Mean= 12710.3 45.5 3.9 3.3 5.3 
stdev= 32.26 2.99 1.45 3.34 

Sugar Run 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
44 450 5.66 7 5.82 3 26.7 4.1 1 0.68 
44 404 5.98 6 6.01 3 5 0.87 0.29 0.57 
44 153 6.40 3 6.32 4 5.5 0.67 0.25 0.51 
44 232 6.28 5 6.33 5 3.5 0.63 0.26 0.65 
44 1462 6.64 4 6.67 8 32 1.4 1.4 0.55 
44 17 6.65 3 6.66 7 6 0.86 0.26 0.88 

Mean= 453.0 4.8 5.0 1.4 0.6 0.6 
stdev= 1.79 1.34 0.50 0.13 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
43 2251 3.77 41 10 4 4.2 1.2 
43 3547 3.67 55 5 4.5 5.4 1.2 
43 2224 3.45 65 7 6 5 1.2 
43 1184 3.58 65 6 5.4 8.4 1.6 
43 3739 5.01 18 4.98 1 43 2.8 4.7 0.81 
43 435 3.42 96 2.5 7.30 8.30 2.10 

Mean= 2230.0 56.6 5.0 6.0 1.4 
stdev= 26.21 1.58 1.86 0.44 

46
 



  

 

 

 

  
  

 
  
  

 
  

  
 

  
        

  
   

 
  

  
 

  

 

  
 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
42 682 4.06 35 10 3.5 3.4 6.1 
42 1269 3.87 37 5 2.9 3.2 6.1 
42 569 3.64 39 1.5 3.2 2.8 7.6 
42 271 3.61 57 2 4 2.8 8 
42 2571 3.93 34 4 2.3 1.7 3.6 
42 78 3.55 55 1 2.90 2.30 9.40 

Mean= 906.7 43.2 3.1 2.7 6.8 
stdev= 10.43 0.58 0.62 2.00 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
41 3867 4.06 31 25 3.4 4 2.1 
41 4124 3.83 44 15 3.9 4.3 2.2 
41 1998 3.53 49 6.5 4.8 3.8 2.4 
41 1609 
41 7754 4.70 21 4.70 1 25 2.3 3.2 1.8 
41 78 3.54 74 1 6.20 4.90 2.90 
41 3.64 50 5.5 4.5 5.4 2.7 

Mean= 2593.8 44.9 4.2 4.3 2.4 
stdev= 18.69 1.42 0.87 0.43 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
34 7616 6.34 4 6.37 4 10 0.98 0.75 0.86 
34 10448 5.70 8 5.63 2 10 1.3 1.3 0.96 
34 3835 4.47 9 5.5 1.3 0.51 1 
34 2889 6.46 3 6.51 6 6 0.41 0.7 0.95 
34 14075 6.95 -5 6.98 16 15 1.1 1.3 0.78 
34 804 6.8 2 6.93 6 0 0.02 0.04 0.40 

Mean= 6611.2 3.7 6.7 0.9 0.8 0.8 
stdev= 4.96 0.52 0.48 0.22 
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Mill Run 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
35 2939 8.34 -96 8.34 105 3.3 0.02 0.09 0.02 
35 6814 8.22 -59 8.46 67 0 0.02 0.08 0.02 
35 1884 8.46 -132 8.40 137 3 0.02 0.11 0.03 
35 5937 7.34 -114 7.37 129 17.5 0.02 0.37 0.12 
35 12006 7.49 -76 7.53 92 6.5 0.18 0.34 0.07 
35 2959 7.94 -163 7.98 186 54 0.31 1.10 0.07 

Mean= 5423.17 7.97 119.38 0.10 0.35 0.06 
stdev= 0.12 0.39 0.04 

Beaver Dam Branch 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
33 26167 5.84 5 6.13 6 13.3 2.3 2.3 2.8 
33 34465 4.67 16 4.69 1 5 1.4 1.6 1.6 
33 11513 4.60 12 4.60 1 8.5 2.3 2.4 4.4 
33 6.61 -4 6.77 17 10.5 0.96 1.6 2.6 
33 39402 6.96 -10 6.98 23 37.5 1.9 2.6 1.4 
33 2831 6.85 -24 6.86 37 26 4.70 1.40 6.00 

Mean= 22875.60 5.92 11.11 14.00 2.26 1.98 3.13 
stdev= 5.44 1.31 0.51 1.76 

Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
32 21383 7.39 -23 7.68 31 2.5 0.02 0.07 0.02 
32 19214 7.39 -20 7.68 28 5 0.02 0.06 0.02 
32 10493 8.29 -29 7.97 36 0.5 0.02 0.05 0.02 
32 7.46 -37 7.46 47 3 0.02 0.16 0.02 
32 28229 7.39 -32 7.42 43 8 0.17 0.3 0.05 
32 944 7.76 -87 7.88 99 3 0.02 0.07 0.04 

Mean= 16052.6 56.9 0.05 0.12 0.03 
stdev= 0.06 0.10 0.01 
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Site Flow 
(gpm) pH Acidity 

(mg/L) pH Alk 
(mg/L) 

TSS 
(mg/L) Al (ppm) Fe 

(ppm) 
Mn 

(ppm) 
31 6084 7.46 -30 7.64 38 6.7 0.33 0.52 0.85 
31 7760 7.17 -23 7.45 32 5 0.78 1 1.1 
31 2485 7.64 -31 7.73 38 2.5 0.19 0.48 1.2 
31 4535 7.38 -32 7.41 43 9 0.25 0.59 0.98 
31 16689 7.51 -46 7.52 57 22 0.82 1.2 0.49 
31 376 7.8 -80 7.86 88 1.25 0.02 0.12 0.16 

Mean= 6321.5 49.3 0.40 0.7 0.8 
stdev= 0.33 0.39 0.40 
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Attachment F 

Glenwhite Run Watershed Restoration Project 
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Event: Glenwhite Run Watershed Completion Celebration 

What is a Watershed? 
The area that drains all water flowing on and through the land reaching one outlet 

(river, stream or lake) 

Abandoned Mine Drainage (General Information) 

AMD = Abandoned Mine Drainage 

What is AMD? AMD is drainage flowing from, or caused by surface mining, deep  
mining or coal refuse piles.  

How is it created?
sludge) 

 pyrite (in coal) + oxygen + water → iron hydroxide (rust colored 

   + sulfuric acid 

Where is it found? AMD is a problem in several geographic regions of Pennsylvania 
� Bituminous Coal Region - Western Pennsylvania 
� Anthracite Coal Region - Eastern Pennsylvania 

When did it start? AMD is a byproduct of our mining history which began as early as 
    the late 1800’s 

Treating AMD in the Environment - Active and Passive Treatment 

 Active – This form of treatment uses the addition of alkaline (basic) chemicals or  
processes that demand energy to treat the AMD  

Examples of Active Treatment Systems are: 
� Chemical Dosing – using such chemicals as calcium carbonate, 

sodium hydroxide, or anhydrous ammonia to increase pH and/or 
precipitate metals 

� Oxygen aeration systems 

Active treatment is very costly due to the constant input of chemicals or energy 
and is more demanding with respect to operation and maintenance   
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 Passive – This form of treatment uses naturally occurring chemical and biological 
processes to treat the AMD 

Examples of Passive Treatment Systems are: 

� Anoxic Limestone Drains 

� Vertical Flow System
 
� Pyrolusite Process® 

� Open Limestone Channels 

� Aerobic Wetlands 


Passive treatment is less costly in comparison to active treatment because there is 
no need for an additional input of chemicals or energy (within the life of the 
system), however these systems do need to be actively monitored and maintained 
on a regular basis. 

Definitions 
Anoxic Limestone Drain (ALD) – is a buried bed of limestone constructed to  

  intercept subsurface mine water flows and prevent contact with  
atmospheric oxygen.  The sole purpose of an ALD is to provide alkalinity  
thereby changing net acidic water into net alkaline 

Vertical Flow System – the vertical flow system consists of a treatment cell with  
an underdrained limestone base topped with a layer of organic substrate  
and standing water. The water flows vertically through the compost and  
limestone and is collected and discharged through a system of pipes.  This 
allows for an increase in pH while in an anaerobic (oxygen free)  

  environment 

Pyrolusite Process ® - this process uses site-specific laboratory cultured microbes 
to remove iron, manganese and aluminum from AMD.  The treatment  
process consists of a shallow bed of limestone aggregate inundated with  

  microorganisms working to create an environment of high pH and the  
  oxidization of metal contaminants. 

Open limestone channels – limestone is placed in an open stream channel or is  
used to create a collection channel where the water is exposed to the  

  limestone adding alkalinity therefore increasing pH 

Aerobic wetlands – consists of large surface area ponds with horizontal surface  
flow exposing the partially treated water to oxygen. In aerobic wetland  

  systems, metals are precipitated through the oxidation reactions to form
  oxides and hydroxides. 

� The Science of Acid Mine Drainage and Passive Treatment, Department of 
Environmental Protection- Bureau of Abandoned Mine Drainage, August, 1999 
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Abandoned Mine Drainage in Blair County 

It is the goal of all watershed stakeholders, including the Blair County 
Conservation District to at least begin restoration planning on all four watersheds by 
2005. Through the use of passive treatment systems and land reclamation projects, we 
are trying to address the crucial AMD pollution problems in each of the four watersheds. 

Blair County has four (4) watersheds impacted by AMD 
� Glenwhite Run 
� Kittanning Run  
� Shaw Run 
� Sugar Run 

Glenwhite Run Restoration 

Background – Glenwhite Run Watershed 

� Glenwhite Run is located just west of the historic Horseshoe Curve  

� Is a 5.8 mile stream with headwaters in Gallitzin Township, Cambria County and 
leading through Allegheny and Logan Townships, Blair County and then finally 
into Kittanning Point Reservoir 

� 3.8 miles of Glenwhite Run is listed on the State’s 303 (d) “List of Impaired 
Waters” as a medium priority with the source of impairment being abandoned 
mine drainage with the cause of impairment listed as metals 

� The watershed encompasses approximately 3,500 square acres primarily 

consisting of mixed hardwood forest with 12% mined land 


History 
The Horseshoe Curve Resources Coalition was founded in late 1995. The Blair 

County Conservation District called a meeting in September of that year to discuss the 
potential restoration to the Glenwhite and Kittanning Run Watersheds.  Twenty-three 
individuals were present that day representing Local, State and Federal governments, 
local landowners, and local environmental and historical organizations. 

The group’s first major accomplishment was receiving the whole-hearted support 
of the Blair County Commissioners by signing the PL-566 Project Application for the 
Assessment of the Glenwhite Run Watershed, which occurred in early 1996.  The final 
watershed plan and environmental assessment was completed in July of 1997.  The group 
continued to meet regularly though 1997 and from these meetings the groundwork was 
laid to begin restoration within not only Glenwhite Run but to include any of the four 
Blair County Watersheds impacted by abandoned mine drainage. 

From this endeavor, the first Abandoned Mine Drainage abatement project 
completed in Blair County was in the Shaw Run Watershed, located west of Bellwood.  
This project, which consisted of extensive surface revegetation and a rock lined channel, 
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was completed in the summer of 1999.  Construction in Glenwhite began in mid 1999 
with work being preformed using U.S.D.A. Natural Resource Conservation Service PL
566 and Section 319 funds on the South Tributary Site.  Work then progressed by virtue 
of Pennsylvania Department of Environmental Protection, Bureau of Abandoned Mine 
Reclamation (BAMR) Staff and Funding (10% Set Aside) in 2000 on the Squatter Falls 
Site. In the meantime, PL-566 and Growing Greener Funds were utilized to complete the 
Barrens Project in 2000. Progression through BAMR with funding from the Appalachian 
Clean Streams Initiative and Growing Greener continued on Coke Ovens, Clearwater and 
Spaghetti Hole sites being completed late 2001.  The final project, North Slope 
commenced in 2001, with a new funding source. This time Growing Greener was 
matched with a portion of the Penalty Assessment levied against Conrail through the 
Attorney Generals Office. North Slope was completed in summer of 2002. 

Restoration Planning: 
� A coalition was formed of local professionals, concerned citizens and 


governmental agency personnel  

� The next step was to adequately assess the problems and develop a watershed 

restoration plan. In conjunction with all partners a Watershed Plan and 
Environmental Assessment was completed by the United States Department of 
Agriculture, Natural Resources Conservation Service in July, 1997 

� A restoration plan was developed which included a total of eight (8) treatment 
sites using several passive treatment systems in conjunction with land reclamation 

The eight (8) passive treatment sites were divided between Pennsylvania 
Department of Environmental Protection-Bureau of Abandoned Mine Reclamation 
(DEP-BAMR) and the Blair County Conservation District 
� Coke Ovens 

� Clearwater 

� East Barrens 

� North Slope 

� South Tributary 

� Spaghetti Hole 

� Squatter Falls 

� West Barrens
 

Project Responsibility: 

The Conservation District addressed 4 of the 8 sites, 
� East Barrens – land reclamation 
� West Barrens – land reclamation  
� South Tributary – vertical flow system 
� North Slope – vertical flow system 

The remaining 4 sites were addressed by PA-DEP- BAMR. 
� Squatter Falls – vertical flow system/ ® Pyrolusite bed 
� Coke Ovens – vertical flow system 
� Spaghetti Hole – vertical flow system 
� Clear Water – anoxic limestone drain 
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Construction cost of Reclamation: 
� North Slope $640,000 
� Spaghetti Hole $359,600 
� Coke Ovens $328,900 
� Squatter Falls $252,000 
� East & West Barrens $209,284 
� South Tributary $162,000 
� Clearwater $152,400 

Total cost of construction was approximately 2.1 million dollars 

Partnerships make everything happen: 
� Altoona City Authority 
� Blair County Commissioners 
� Blair County Conservation District 
� Horseshoe Curve Resource Coalition 
� Pennsylvania Department of Environmental Protection 
� U.S.D.A. Natural Resources Conservation Service 

Primary Landowners: 
� Altoona City Authority 
� Cooney Brothers Coal Company 

Funding Sources: 

� Blair County Conservation District: Watershed Restoration Fund 

$340,000 (North Slope and South Tributary) 


� DEP- Bureau of Abandoned Mine Reclamation - 10% Set Aside 

  $252,400 (Squatter Falls) 


� Growing Greener: Environmental Stewardship and Watershed Protection Grant 
$847,600 (East & West Barrens and North Slope) 

� Growing Greener: Funding directly to the Dep - Bureau of Abandoned Mine 
Reclamation 

$767,400 (Coke Ovens, Clearwater, Spaghetti Hole) 

� Office of Surface Mining - Appalachian Clean Streams Initiative 

$73,500 (Coke Ovens, Clearwater, Spaghetti Hole) 


� Watershed Protection and Flood Prevention Act: PL 83-566 

$135,400 (Barrens and South Tributary) 


� Section 319 (U. S. Environmental Protection Agency) 

  $99,570 (South Tributary) 
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Site Narratives: 

East Barrens & West Barrens - This site consists of two abandoned strip mine areas that 

were eroding at an excessive rate. Sediment delivery to the streams was estimated at 300 

tons/ year.  Both sites were graded, limed, fertilized and seeded.  Extensive diversions and 

rock channels were installed to manage surface water flow to reduce erosion.
 

Coke Ovens - The mine opening was exposed to allow free flow of the mine drainage 

out of the mine. The discharge then flows into the initial sediment basin, from there down a 

rock channel and into the vertical flow system for treatment. The water is then discharged 

into a final settling basin and then into an aerobic wetland for final polishing.


 Average Flow   22 gpm 

Average Water Chemistry – Pre-treatment: Average Water Chemistry – Post treatment 
pH 2.97 pH 7.53 
Iron  6.95 mg/l Iron  0.78 mg/l 

 Aluminum 2.26 mg/l  Aluminum 0.18 mg/l 
Acidity 106 mg/l Acidity -100 mg/l 

Clearwater - This discharge is mildly contaminated by mining.  The mine flow in this case 
has been enclosed in a pipe which is then directed through an anoxic limestone drain (ALD).  
This system is closed to eliminate oxygen while providing an increase in pH.  The flow is 
then discharged into an aerobic wetland. 

 Average Flow   75 gpm 

Average Water Chemistry – Pre-treatment: 
pH 4.4 
Iron  0.11 mg/l 

 Aluminum 1 mg/l 
Acidity 22.0 mg/ 

Average Water Chemistry – Post treatment 
pH 8.17 
Iron  0.11 mg/l 

 Aluminum 0.20 mg/l 
Acidity -95 mg/l 
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North Slope - There are five acid discharges flowing from abandoned deep mine openings and 
large, denuded seepage areas.  Approximately two acres of upland forest has been destroyed by 
mine drainage.  This site has the highest levels of aluminum and acid of any discharges in the 
watershed. The treatment system includes two initial sediment basins, two vertical flow 
treatment ponds and a large final settling basin.  This project took two years to complete and 
required additional components such as a High Density Poly Ethylene (HDPE) liner (to prevent 
the potential of leaks) and chain link fence as a safety precaution. 

 Average Flow  40 gpm 

Average Water Chemistry – Pre-treatment:     Average Water Chemistry – Post treatment 
pH 4.5 Not available to date, system is new 
Iron  25.0 mg/l 

 Aluminum 17.0 mg/l 
Acidity 210.0 mg/l 

South Tributary – Two mine openings were combined into one pipe to treat the discharges with 
an anoxic limestone drain.  Unfortunately about two years after construction the system began to 
fail due to a significant change in water chemistry.  This site has recently undergone 
modification into a vertical flow system and has been operating properly.  In addition a 300 foot 
section of stream had additional limestone placed within the channel to add alkalinity to the 
watershed. The system includes an initial sediment basin, a vertical flow treatment pond and a 
final settling basin. 

 Average Flow  25 gpm 

Average Water Chemistry – Pre-treatment: 
pH 5.5 
Iron  12.9 mg/l 

 Aluminum 1.0 mg/l 
Acidity 30.0 mg/ 

Average Water Chemistry – Post treatment 
pH 7.83 
Iron  1.0 mg/l 

 Aluminum 0.08 mg/l 
Acidity 0.0 mg/ 

Spaghetti Hole – Is a large volume discharge treated using a vertical flow treatment system.  
The system includes an initial sediment basin, vertical flow treatment pond and final settling 
basin 

 Average Flow  105 gpm 

Average Water Chemistry – Pre-treatment: 
pH 3.34 

57
 



 

 

 

 

 
  

 

 Iron  2.0 mg/l 

 Aluminum 8.5 mg/l 


Acidity 80.0 mg/ 

Average Water Chemistry – Post treatment 

pH 7.41 
Iron  0.16 mg/l 

 Aluminum 0.17 mg/l 
Acidity -138 mg/ 

Squatter Falls – The mine opening for this site was exposed to allow for free flow into the 
initial pond containing limestone rock, the flow then exits through a limestone channel into a 
wetland; the wetland then discharges into a ®Pyrolusite bed.  The Pyrolusite bed uses microbial 
activity to create an environment of high pH.  This environment aids in the precipitation process 
of manganese. 

 Average Flow  67 gpm 

Average Water Chemistry – Pre-treatment: 
pH 3.75 
Iron  96.0 mg/l 

  Aluminum 1.0 mg/l 
Acidity 188.0 mg/l 

Average Water Chemistry – Post treatment 
pH 7 
Iron  0.26 mg/l 

  Aluminum 0.18 mg/l 
Acidity -115 mg 
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Attachment G 

Comment and Response 
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No comments were received. 
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