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CHAPTER 1 

PURPOSE OF LIMERICK GENERATING STATION AND ASSOCIATED TRANSMISSION 

1.1 SYSTEM DEMAND AND RELIABILITY 

1.1.1 LOAD CHARACTERISTICS 

The Applicant, Philadelphia Electric Company, serves customers in 
the southeastern portion of the Commonwealth of Pennsylvania, and 
in a small northeastern portion of the state of Maryland. In 
1982, the Applicant's system served 1,331,729 electric customers 
in an area of 2340 square miles, with a population of 
approximately 3.7 million people. The customers located in the 
Pennsylvania portion of the territory used 98.3% of the total 
kilowatt-hours sold. 

The Applicant's customer load has similar characteristics to 
other metropolitan power systems in the northeastern U.S. Table 
1.1-1 lists by customer class the 1982 actual energy sales and 
the estimated energy sales for 1983 through 1992. In 1982, the 
percentage split between major classes of customers was 
residential 30%; small commercial and industrial 12%; large 
commercial and industrial 54%; and other 4%. Large commercial 
and industrial customers include such heavy industries as steel 
production, single-point-metered apartment buildings, and 
department stores. 

The Applicant is the largest electric power system, in terms of 
both peak demand and kilowatt-hour sales, in the Commonwealth of 
Pennsylvania. The Applicant serves Philadelphia, the largest 
city in the state, and the fourth largest city in the country. 
The maximum system demand of 6095 MW occurred on July 21, 1980. 
At the time of the peak, 5577 MW of the Applicant's 7698 MWof 
installed generating capacity were available to meet this demand. 

The deficit was supplied by the Pennsylvania-New Jersey-Maryland 
Interconnection (PJM). 

In 1927, the Applicant became one of. the three original members 
of the Pennsylvania-New Jersey-Maryland (PJM) Interconnection. 
The present PJM pool members are: Public Service Electric and 
Gas Company, Philadelphia Electric Company, Atlantic Electric 
Company, Delmarva Power & Light Company, Pennsylvania Power & 
Light Company Group (Pennsylvania Power & Light Company, UGI 
Corporation), Baltimore Gas and Electric Company, General Public 
utilities Corporation (Jersey Central Power & Light Company, 

1 . 1-1 Rev. 14, 07/83 



LGS EROL 

Metropolitan Edison Company, Pennsylvania Electric Company), and 
the Potomac Electric Power Company. 

This power pool serves a population of about 21 million people in a 
50,000-square-mile area including three-quarters of Pennsylvania, 
almost all of New Jersey, more than half of Maryland, all of 
Delaware and the District of Columbia, and a small part of 
Virginia. The maximum PJM system demand of 34,420 megawatts 
occurred July 21, 1980. At the time of the peak 35,419 megawatts 
of the power pools 45,030 megawatts of installed generating 
capacity were available to meet this demand. The pool operates 
under a written agreement that provides for operating the bulk 
power supply (generation and transmission) of each company as an 
integral part of the total PJM system. The pool operates as a 
single control area with minute-to-minute economic dispatch of 
generation, and free flow of power between the companies. 

The Applicant is also a party to the Mid-Atlantic Area Council 
(MAAC) which provides for the coordinated planning of generation 
and transmission facilities by the companies included in the PJM 
Interconnection. Since the service territories of the 
signatories to the MAAC agreement are the same as those included 
in the PJM Interconnection, all references to the PJM 
Interconnection will also apply to the MAAC reliability council. 

1.1.1.1 Load Analysis 

The Applicant's past and projected system annual energy output, 
peak demand, installed generating capacity, and installed reserve 
capacity from 1970 to 1992 are shown in Table 1.1-2. The energy 
output and peak demand projections are based upon the Applicant's 
customers continuing to conserve energy. Information on the 
Applicant's activities to promote the conservation of energy is 
detailed in Ref. 1.1-4, which is submitted annually to the 
Pennsylvania Public Utility Commission in compliance with 
Legistative Act 216. 

The projected PJM Interconnection system's annual energy output, 
peak demand, installed generating capacity, and installed reserve 
capacity from 1970 to 1992 are shown in Table 1.1-3. 

The projected load duration curves for the Applicant's system for 
the year 1982 and the years 1985 through 1990 are shown in 
Figures 1.1-1 through 1.1-7. 

1.1.1.2 Demand Projections 

The Applicant's baseline annual peak demand projections are 
listed in Table 1.1-2. The high and low range annual peak demand 
projections are shown in Table 1.1-4. The Applicant has an 
ongoing program for reviewing the methodology for forecasting the 
annual peak demand. The current method was adopted in 1975 after 
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extensive. testing showed that it was superior to the method then 
in use. The current method for forecasting peak demand is 
outlined in Appendix C. 

The uncert~inty of the effects of energy policies and laws being 
formulated at the national level, and the uncertainty of the 
effects of the amount of economic activity in the Applicant's 
service area, have prompted the Applicant to develop a range of 
peak demand forecasts. As with any forecast, the accuracy of the 
basic assumptions directly affects the accuracy of the forecast. 
If there is an upsurge of economic activity in the Applicant's 
service territory, then the annual peak demands will approach the 
high range demand projections. From past experience, unforeseen 
and unforeseeable events can substantially alter actual levels 
from those that are forecasted. Energy projections that 
correspond to these peak demand projections are found in 
Table 1.1-4. The methodology and the assumptions underlying 
these demand and energy forecasts are described in Appendix 1.1B. 

Monthly data for actual peak demand and total kWh sales from 
October 1972 through December 1982 are shown in Table 1.1-5. 

1.1.1.3 Power Exchanges 

Large long-term capacity purchases have been investigated and are 
not feasible to meet the Applicant's requirements. Therefore, 
the Applicant must carry out its responsibility and provide 
generating capacity to meet future system demands. 

The Applicant's only past capacity purchase occurred when the 
Applicant temporarily purchased 200 MW of generating capacity 
from Delmarva Power & Light Company from August 1973 to 
April 1975. 

The Applicant owns a 42.59% undivided interest in the 1115-MW 
Unit 2 at Salem Nuclear Generating Station, which was placed in 
service in October 1981. An agreement between the Applicant and 
Jersey Central Power & Light Company provides for the sale by the 
Applicant of energy and capacity to Jersey Central Power & Light 
Company during an initial period beginning with the date of the 
first electric output from Salem Unit 2 to January 1, 1985, and, 
upon mutual agreement of the parties, during additional 
successive periods of 1 year each. 

Under the agreement, Jersey Central Power & Light Company will 
purchase energy and operating capacity from the Applicant in an 
amount equal to the Applicant's share of the output of Salem 
Unit 2. Jersey Central Power & Light Company will also purchase 
installed capacity whenever it needs additional capacity to meet 
its requirements, provided the amount of such purchase does not 
exceed either the Applicant's share of Salem Unit 2 capacity, or 
the Applicant's capacity in excess of its own requirements. Such 
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capacity requirements will be determined in accordance with the 
PJM Agreement. 

This agreement will have no effect on the Applicant's reserve 
calculations as presented in this report. 

There are no other planned capacity exchanges. 

1.1.2 SYSTEM CAPACITY 

The object of the Applicant's planning process is to plan an 
electric system that will reliably supply electricity at a 
minimum cost to customers. 

A list of all installed generating units, with their respective 
fuel types and capacity as of January 1, 1983, is shown in Table 
1.1-6. Capacity additions and retirements for 1983 through 1992 
are listed in Table 1.1-7. 

Generation planning begins with the forecast of annual sales and 
peak demands. At least once a year, the annual sales and peak 
demands are estimated for a minimum of 10 years. In addition, 
the generation reserves necessary to reliably supply these 
forecast annual peak demands are calculated. The total 
generation required, peak demand plus reserve, is compared to the 
installed generation minus scheduled retirements plus committed 
new generating capacity. When this total forecast generation 
requirement exceeds the forecast supply, additional generating 
capacity is planned. 

Historically, the Applicant has planned generating capacity 
additions using the baseline annual demand forecast to determine 
need. In the late 1960s, demand forecasts fell short of actual 
peaks, res~lting in a decrease in reserve levels. In the early 
1970s, when the available reserve generating capacity was lower 
than anticipated, the option to install short lead time oil-fired 
generating units was available. Because of current Federal 
government policies, short lead time oil-fired generating units 
can no longer be used to bridge the gap if installed generating 
capacity shortages occur. 

If the annual peak demand grows at a more rapid rate than 
expected, the installation of large generating units cannot be 
expedited. If installed generating capacity should be inadequate 
to supply annual peak demand, nothing can be done but reduce, or 
eliminate, service to selected customers. (See Section 1.3.1, 
Effect of Delay on Reliability.) 

The program of planned generation additions and retirements is 
reviewed annually. It is modified on a timely basis as changes 
in peak demand forecasts, and slippages in the service dates of 
committed generating units warrant. The type of generating unit 
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and its required service date governs the point when the 
commitment is made to build a particular generating unit. For 
example, a nuclear unit requires about 12 years from the time of 
the decision to build to the time of commercial operation (lead 
time) compared to a combustion turbine which requires 2 to 3 
years. Lengthening the lead time for new generation requires 
earlier planning and earlier commitments to build generating 
stations. Plans may be altered to conform with changes in the 
financial, regulatory, and/or legal environment that the 
applicant experiences until the time when the financial penalty, 
resulting from the additional delay or cancellation, becomes too 
great. 

Sufficient generation must be installed to reliably supply 
forecast annual peak demands. Some additional generating 
capacity, above the amount needed to just supply the anticipated 
annual peak demands, is needed. This additional capacity 
provides a margin of reserve to ensure that the probability of 
the demand exceeding available generating capacity is at an 
acceptable level. This safety margin is necessary to allow for 
day-to-day variations in the operating condition of the installed 
generation, and for deviations of the annual peak demand from its 
estimate. 

Generation may become unavailable due to either being forced out, 
or scheduled out, for preventive maintenance. Unit failure, or 
forced outage, is usually the dominant factor in establishing the 
desired reserve margin. The first generating unit of a 
particular size or type to be built could have startup problems, 
or the failure of the generating unit could involve damage or 
destruction of major items of equipment. In either circumstance, 
the generating unit may be forced out for many months at a time. 
Preventive maintenance, usually 3 to 5 weeks for most units, will 
ordinarily be performed in the seasons of the year when there is 
low daily peak demand .. However, forced outages are just as 
likely to occur on the day of the annual peak demand as on any 
other day. Thus, if large seasonal variations exist in the daily 
peak demand, the effect of scheduled preventive maintenance on 
the required reserve will be small. The converse would be true 
for a system with relatively small seasonal variations in daily 
peak demand. 

Electric utilities are mandated to provide reliable service. If 
generating reserves are inadequate because the annual peak demand 
is higher than estimated, nothing can be done but reduce, or 
eliminate, service to selected customers. Conversely, if the 
annual peak demand is much lower than estimated because of 
unforeseen circumstances, generation reserves are higher than 
necessary at that time. The long lead times required to 
construct large generating units impose a severe restriction upon 
the flexible planning needed to supply sudden, drastic changes in 
customers' demands. 

1 . 1-5 
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Because generating units come in discrete sizes, rarely will the 
installed and planned generation exactly match the required 
generation. However, the generation requirement is matched as 
closely as can be justified economically. For instance, two 
small peaking units would not be installed in a year prior to the 
installation of a large base unit just to have sufficient 
reserves during that year. 

The sharing of excess reserves is an example of one major 
advantage of power pools. If one company has a generating 
capacity deficit, another company that has an excess can be the 
source of generating capacity for the deficit company. Of 
course, the transmission system must be adequate to permit 
transfer of this capacity from one company to another. The 
Applicant, as a member of MAAC, coordinates the planning of 
generation with the other member companies in order to take 
maximum advantage of shared reserves. 

The amount of generation reserves required depends on the desired 
reliability of the system. The public has grown to expect, and 
depend on highly reliable electric service. However, electric 
utilities can only supply service as reliably as can be" justified 
economically. As a result of considerable study, a criterion has 
been established that appears to satisfy the customers' needs for 
reliable service without imposing excessive costs upon the 
electric utility. This criterion, which is explained in 
Section 1.1.3.2, is a goal that utilities try to achieve during 
periods of growth in annual peak demand. 

Generation reserves that are higher than those needed to meet the 
reliability criterion may be economically justified. A new unit 
should be installed regardless of reserve capacity when the net 
cost of the new unit (including capital carrying charges, fuel 
cost, operating, and maintenance costs) are less than existing 
system operating costs. 

The capacity" factor of an individual generating unit is one of 
many operating statistics that are used to measure plant 
performance. The capacity factor is defined as follows: 

Actual Output of Generating Unit (M~h) 

Capacity Factor = ------------------------------------------------
Maximum Possible Output of Genrating Unit (MWh) 

Both the actual output and the maximum possible output must cover 
the same time period. Usually, the time period is 1 year. 

Historically, the Applicant has installed a mixture of generating 
units -- base capacity, intermediate capacity, and peaking 
capacity. Base capacity must have low fuel and operating costs, 
but may have high capital costs. Intermediate capacity has 
intermediate operating, fuel, and capital costs. These units are 
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often the older generating units that were previously base 
capacity. Peaking units are characterized by high operating and 
fuel costs, and low capital costs. The expected range of 
capacity factors for each type of unit is shown in the table 
below. 

Capacity Factors for Different Types of Generating Units 

Base 
Intermediate 
Peaking 

Range of Capacity Factors (%) 

Greater than 50 
20 to 50 
Less than 20 

Sometimes, as a result of unforeseen circumstances, the different 
types of generating capacity operate outside the expected range 
of capacity factors. For instance, if a large amount of 
generating capacity is out for an extended period of time, the 
peaking units may be required to operate more hours than 
expected. Likewise, base units may be forced out by equipment 
failure for an extended period of time, thus operating fewer 
hours than expected. 

1.1.3 RESERVE MARGINS 

The Applicant, as a member of both MAAC and PJM, participates in 
coordinated planning of generation facilities. The installed 
reserve requirement of PJM as a whole is based upon calculations 
using the loss of load probability (LOLP) method, and a criterion 
of 0.1 day of loss of load probability per year. 

Since the calculated installed reserve requirement can vary from 
year to year due to variations in system characteristics (e.g., 
discrete generating unit additions and retirements), PJM adopts a 
nominal installed reserve requirement standard based upon annual 
reviews of calculated installed reserve requirements. PJM's 
nominal standard is currently 22% of the annual peak demand. 

For planning purposes, the Applicant bases its nominal installed 
reserve requirement standard upon an annual review of its 
forecast allocation of the PJM nominal standard. The Applicant's 
nominal standard is currently 25% of the annual peak demand. 

1.1.3.1 Definitions 

a. Installed Capacity (MW) = 

1.1-7 

The sum of the summer 
rated capacities of all 
generating units. 
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b. Daily Peak Demand (MW) = 

c. Annual Peak Demand (MW) = 

d. Installed Reserve (%) = 

Maximum hourly integrated 
demand occurring during 
the day. 

Maximum daily peak demand 
occurring during the year. 

Installed capacity - Annual peak demand x 100% 
Annual peak demand 

e. 

f. 

g. 

Available Capacity (MW) = 

Loss Of Load Probabil- = 
ity (days/year) 

Installed Reserve Re- = 
quirement (%) 

1.1.3.2 Criterion 

The sum of the rated 
capacities of all 
available generating 
units, i.e., units which 
are not unavailable due to 
either scheduled or forced 
outages. 

The expected number of 
days per year in which the 
available capacity is less 
than the daily peak 
demand. 

The installed reserve 
associated with a 
specified loss-of-load 
probability criterion. 

The "Reliability Principles and Standards for Planning Bulk 
Electric Supply System of MAAC Group" (Ref 1.1-1) requires that 
the MAAC system as a whole, and its members individually maintain 
reserves to meet the reliability criterion. The criterion is 
that the probability of occurrence of demand exceeding the 
available capacity resources shall not be greater, on the 
average, than 1 day in 10 years. This generally accepted 
reliability standard for the indu$t~y, an LOLP of 0.1 days per 
year, is the criterion for determining the installed reserve 
requirement of both PJM and the Applicant. 

1.1.3.3 Method 

To satisfy its reliability criterion, PJM periodically reviews 
its nominal installed reserve requirement standard by LOLP 
calculations. LOLP is the most widely accepted method·of 
determining installed reserve requirement and is used more often 
than any other approach. In essence, the LOLP method is based 
upon a comparison of mathematical (probabilistic) models for 
capacity and demand. In comparing the capacity model with the 
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demand model, the probability that the available capacity will be 
less than the daily peak demand can be determined. A general 
discussion of the LOLP method can be found in "The 1970 National 
Power Survey" (Ref 1.1-2) and in "Power System Reliability 
Evaluation" (Ref 1.1-3). 

In performing its LOLP calculations, PJM uses a digital computer 
program, GEBGE, which was originally written by the General 
Electric and Baltimore Gas and Electric companies. The GEBGE 
program has been used by PJM since 1964 and has been extensively 
revised and updated by various other PJM member companies and the 
Applicant. 

GEBGE calculates LOLP on a weekly basis and combines the weekly 
LOLP's to obtain LOLP on an annual basis. For each week of the 
year, mathematical (probabilistic) models are constructed for 
both generating capacity and demand. 

The capacity model schedules outages of individual generating 
units by incorporating them into an optimized system schedule. 
Two constraints are placed on scheduled outages of individual 
units: (1) there may be only one scheduled outage per planning 
year, and (2) its duration must be an integral number of calendar 
weeks. 

In order to minimize the effect of generating unit scheduled 
outages on installed reserve requirement, full advantage of 
seasonal demand variation is taken in preparing the system 
schedule. Each generating unit in turn (largest units first) is 
scheduled out during the weeks with the lowest sum of weekly 
demand plus accumulated capacity. Thus, the scheduling algorithm 
develops a system schedule in which demand plus c'apacity 
scheduled out is leveled, thereby minimizing the impact on 
installed reserve requirement. . 

The weekly capacity·model consists of three pieces of data: (1) 
the system installed capacity, (2) the system capacity 
unavailable due to scheduled outages, and (3) the system capacity 
unavailable due to forced outages. The system installed 
capacity, as previously defined, is the sum of the rated 
capacities of all generating units. Similarly, the system 
capacity unavailable due to scheduled outages is the sum of the 
rated capacities of all generating units that have been scheduled 
out durin'g the week. The system capaci ty unavai lable due to 
forced outages is the sum of all generating units on forced 
outage. Unlike scheduled· outages; forced outages occur randomly; 
therefore, this summation is a cumulative discrete probability 
distribution. An exact computation of this probability 
distribution is made using the rated capacities and forced outage 
rates of all the individual generating units that are not 
scheduled out during the week. The result of this computation is 
a tabulation containing the probability that the system capacity 
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unavailable due to forced outage will be equal to, or greater 
than, a given amount of megawatts. Subtraction of the system 
capacity unavailable, due to both scheduled and forced outage, 
from the system installed capacity results in a tabulation of the 
probability that the available capacity will be less than a given 
demand. 

The capacity model also incorporates weekly capacity changes, 
additions and retirements, seasonal variations in capacity 
ratings due to ambient temperature variations, and annual 
revisions to individual generating unit's scheduled and forced 
outage rates. 

The weekly demand models are based upon a computerized 
statistical analysis of 5 years of historical daily peak demand 
data. Weekend days are excluded from the analysis because of 
their relatively low demand levels and negligible contribution to 
the total LOLP. Therefore, each weekly demand model is based 
upon a statistical analysis of 25 daily peak demands. Each 
weekly demand model is represented by a Gaussian, or bell-shaped, 
probability distribution, with the mean and standard deviation of 
the probability distribution having been determined in the 
statistical analysis. For calculation purposes, the Gaussian 
distribution is approximated by discrete demand levels with their 
associated probabilities of occurrence. For ease of calculation, 
the discrete demand levels are expressed in per unit of the 
annual peak. Seasonal or monthly adjustments can also be 
incorporated if changes in seasonal patterns are required (e.g., 
winter demand growing faster than summer demand). Demand 
forecast error, in addition to that due to weather variations, 
.can also be included. Thus, a set of weekly perunitized demand 
models is derived from analysis of historical data and adjusted 
as required. A set of weekly megawatt demand models can be 
obtained directly for a giv~n forecast annual peak demand by 
multiplying each perunitized discrete demand level unit by the 
forecast annual peak demand. Therefore, changes in the forecast 
annual peak demand are easily modeled. 

For each week of a given planning year, LOLP is calculated by a 
convolution (mathematical comparison) of the capaCity model and 
the megawatt demand model associated with a given forecast annual 
peak demand. For each discrete demand level, the megawatt demand 
is compared with the available capacity tabulation of the weekly 
generating capacity model to determine the probability that the 
available capacity will be less than the megawatt demand. Such 
an insufficiency is, by def~nition, a loss of load. Since the 
variations in demand and available capacity are independent of 
each other, the joint probability of the discrete demand level 
occurring and the available capacity being insufficient is equal 
to the product of (1) the discrete demand level's probability of 
occurrence and (2) the probability of insufficient available 
capacity. This joint probability is the probability of loss of 
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load associated with the discrete demand level for each day in 
the week. The daily probability of loss of load is calculated by 
summing the contributions of all of the discrete demand levels. 
The weekly LOLP equals the daily probability of loss of load 
times 5 days. Finally, the annual LOLP is calculated by summing 
all 52 weekly LOLPs, thus obtaining the expected number of daily 
occurrences of loss of load during the entire planning year. The 
GEBGE program is used in this manner to calculate the annual LOLP 
of a given system demand and capacity representation. In 
addition, the program is used to find, for a given'system 
representation, the installed reserve requirement needed to 
obtain a specified annual LOLP (e.g., a 0.1 day per year 
criterion). The installed reserve is varied, and the annual LOLP 
is recalculated, until the specified annual LOLP is reached. 
Changes in installed reserve are modeled by changing the forecast 
annual peak demand. 

The calculated installed reserve margin associated with the 
specified annual LOLP criterion is expressed as a percentage of 
the forecast annual peak demand. This is the calculated 
installed reserve requirement. 

1.1.3.4 Interconnection Benefits 

An additional feature of the GEBGE computer program is its 
ability to analyze either a single system or two interconnected 
systems. PJM periodically uses this feature to determine reserve 
requirement benefits of interconnections to adjacent regional 
reliability councils and/or power pools. The capacities of 
present and planned future interconnection between PJM and 
neighboring power pools are sufficient to obtain optimal 
benefits. 

1.1.3.5 Effects of the Addition of the Limerick Units 

The addition of the Limerick units will not materially affect 
either PJM's or the Applicant's installed reserve requirement. 
The reasons for this are twofold: the forecast forced outage rate 
of these units is less than the current average forced outage 
rates of both PJM and the Applicant, and these units are not 
abnormally large relative to the size of the PJM system. The 
April 1, 1982, "MAAC Regional Reliability Council Coordinated 
Bulk Power Supply Program" report to The Department of Energy 
indicated that by 1990 PJM plans to have 9 generating units with 
installed capacities of 1000 MW or greater. Each Limerick unit 
will be about 2% of the PJM installed capacity. 

1.1.3.6 Reserve Margin Responsibility 

The PJM nominal installed reserve requirement standard is 
reviewed annually and allocated to its member companies according 
to the contractual provisions of the Pennsylvania-New 
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Jersey-Maryland (PJM) Interconnection Agreement dated 
September 26, 1956, as amended and supplemented. This agreement 
recognizes that the installed reserve requirement should be 
allocated to the member companies according to how their diverse 
system characteristics affect the overall requirement. These 
system characteristics include generating unit forced and 
scheduled outage rates, seasonal load variations, and annual peak 
demand diversity. 

System characteristics are not constants and are susceptible to 
large variations. Although la-year estimates of installed 
reserve re~uirement allocations are made annually, contractual 
obligations are only determined for the first 3 planning years. 
For example, the Applicant's reserve obligation for the 1985-86 
planning year will not be determined until June 1, 1983. Due to 
the uncertainty inherent in these forecast characteristics, and 
the error in the forecast allocations, the Applicant's nominal 
standard is reviewed annually. 

For planning purposes, the Applicant bases its nominal installed 
reserve requirement standard on a review of annual lO-year 
forecast allocations of PJM installed reserve requirement. The 
current forecasts of the Applicant's allocation of PJM's 
installed reserve requirement for 1985 and 1989 are 21% and 22% 
for contract purposes. The Applicant's nominal installed reserve 
requirement design standard for planning purposes is currently 
25%. 

1.1.4 EXTERNAL SUPPORTING STUDIES 

There are no external supporting studies. 

Rev. 13, 05/83 1.1-12 



Residential 

House Heatinq 

Sm.all Comm •. and Ind •. 

Larqe Comm •. and Ind. 

Street Ligntinq 

R:lilroads & Railways 

Sales for Resale 

Interdepartment 

1'otal 

--------------------

Actual 
_1982_ 

6,639 

1,238 

3,142 

14,178 

194 

651 

107 

--~ 
26,210 

LGS EROL 

TABLE 1. 1-1 

PROJECTED ELECTRIC SALES BY CUSTO~~R CLASS 
PHILADELPHIA ELECTRIC COMPANY 

kRLLI0R.kWh 

_ 1981- -1284 _ _12'§2_ -198~_ -1287_ _12.§fL 

6,683 6,653 6,599 6,538 6,477 6,414 

1,357 1,470 1,600 1,733 1,870 2,008 

3,244 3,313 3,356 3,405 3.447 3,491 

14,587 14,795 14,999 15,213 15,418 15,575 

186 181 189 191 193 194 

639 639 639 639 639 639 

112 113 114 115 116 111 

___ 58 -~ ___ -22 --~ -_.-2Q ___ .M 

26,866 27,228 21,555 27,894 28.220 28,499 

---------------------------------- -----------

_1.2~.2_ 1990 ~1_ 1992 

6,327 6,238 6,146 6,057 

2,142 2,215 2,409 2,542 

3,537 3,584 3,631 3,677 

15,722 15,874 16,023 16,181 

195 196. 191 198 

639 639 639 639 

118 119 120 121 

___ 62 
-~ 63 ___ 63 

28,142 28,981 29,228 29,478 

Revt _ 14, 07/83 
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TABLE 1. 1-2 

~NNUAL SALES, SYSTEM PEAK DEMAND, GENERATION, AND RESERVES 
PHILADELPHIA ELECTRIC COMPANY 

------------------------------------------------.------------------------------

ANNUAL 
SALES 

YEAR (10 6 kWh) 
-.---- ---------
1910 22,813 
1911 23,458 
1912 24,506 
1913 26,301 
1914 25,556 
1915 25,335 
1976 26,213 
1911 21,191 
1978 27,394 
1919 21,601 
1980 21,621 
1981 21,050 
1982 26,272 
1983 
1984 
1985 
1986 
1981 
1988 
1989 
1990 
1991 
1992 

APPLICANT 
PREDICTED 

ANNUAL 
SALES 

(106 kWh) 

-------

26,866 
27,229 
27,555 
27,894 
28.226 
28,499 
28.142 
28.987 
29.228 
29,415 

PEAK 
DEMAND( 1) 

(MWt 

----.----

4,112 
4,922 
5,313 
5,160 
5,431 
5,530 
5,346 
5.888 
5,667 
5.641 
6,095 
5.731 
5.691 

APPLICANT 
PREDICTED 
DEMAND(2) 

(MW) 

5,600 
5.650 
5.100 
5.750 
5,800 
5,850 
5,900 
5,950 
5.980 
6.010 

TOTAL SYSTEM CAPACITY 
_ AT_ TIME_.2f::_g'£;b!LlMHl_ 
AVAILABLE INSTALLED 

4,475 
4.780 
4,851 
5.660 
6.110 
5.826 
6,111 
6,121 
6,643 
6,388 
5,577 
7,246 
1,122 

5,357 
5,928 
6,136 
6.311 
6,967 
1.214 
7,167 
8,202 
7,727 
1,721 
7,698 
7.574 
8,006 
1.957 
1,957 
8,310 
8,370 
8.370 
8.012 
8,195 
8.795 
8,795 
8.195 

RESERVE CAPACITY _ ____ JMn-_______ _ 
AVAILABLE INSTALLED 

-231 
-142 
-462 
-100 

619 
296 

1,365 
233 
916 
746 

-518 
1,515 
1,431 

645 
1,006 

823 
617 

1,536 
1,684 
1.821 
2,314 
2.060 
2,086 
1,603 
1,843 
2,315 
2,357 
2,301 
2,610 
2,620 
2.510 
2,162 
2.895 
2,845 
2,815 
2.785 

(1) Peak demand is not adjusted f~r temperature variations, voltage reductions, or other curtailments. 
(2) This is the baseline annual peak demand forecast. 

Rev •. 14, 07/83 
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ANNUAL 
OUTPUT 

YEAR (10 6 kWh) 

----- ------

1910 130,504 
1911 136,208 
1912 145,158 
1973 148,950 
1914 155,362 
1975 151,214 
1976 159,619 
1971 163,363 
1978 169,166 
1919 17 2, 540 
1980 176,920 
1981 175.160 
1982 112,818 
1983 
1984 
1985 
1986 
1981 
1988 
1989 
1990 
1991 
1992 

LGS EROL 

TABLE 1 •. 1-3 

ANNUAL OUTPUT, PEAK DE~~D, GENERATION, AND RESERVES 
PENNSYLVANIA, NEW JERSEY, MARYLAND INTERCONNECTION 

----- ---.------
pJM 

PREDICTED 
OUTPUT 

(10 6 kWh) 

113,819 
119,253 
183,655 
181,690 
191,421 
195,123 
197,951 
204,002 
201,185 
211,488 

PEAK 
DEMAND 

(MW) 

-------.-

23,838 
25,529 
21,852 
30.993 
29,065 
28,969 
29,264 
32,180 
31,686 
31.654 
34,420 
33,528 
33.141 

PJM 
PREDICTED 

DEMAND 
(MW) 

34,080 
34,130 
35,340 
35,890 
36,440 
37,110 
37,800 
38,450 
39,050 
39,630 

TOTAL SYSTEM CAPACITY ________ -l~_ _ 
AVAILABLE INSTALLED 

24,316 
27,001 
28,793 
30,981 
31,100 
34,770 
34,969 
34,410 
38,038 
36,524 
35,419 
34,651 
36,511 

28,235 
31,116 
33,864 
35,879 
37,215 
40.425 
41,636 
44,362 
44,026 
44,891 
45,030 
44,855 
45,196 
48,137 
48,9'3 
50,313 
50,506 
51,514 
51,777 
52,560 
52,385 
51,340 
52,203 

RESERVE CAPACITY 
___ JMW! ~ ______ 

AVAILABLE INSTALLED 

418 
1,472 

941 
-12 

2,095 
5,801 
5,705 
5,146 
6,352 
4,810 

999 
1,123 
2.770 

4,391 
5,587 
6,012 
4,886 
8,150 

11,276 
12,312 
12,182 
12,340 
13,237 
10,660 
11,327 
12,055 
14,057 
14,183 
14,913 
14,616 
15,014 
14,667 
14,160 
13,935 
12,290 
12.513 

Rev. 14, 07/83 

, 
• 



LGS EROL 

TABLE 1.1-4 

PHILADELPHIA ELECTRIC COMPANY 
ENERGY AND PEAK DEMAND PROJECTIONS 

LOW BASE HIGH 
PEAK ENERGY PEAK ENERGY PEAK ENERGY 
(MW) (10 6 kWh) (MW) (10 6 kWh) (MW) (10 6 kWh) 

1983 5,450 26,158 5,600 26,866 5,630 27,006 
1984 5,430 26,186 5,650 27,228 5,750 27,691 
1985 5,420 26,218 5,700 27,555 5,870 28,364 
1986 5,410 26,235 5,750 27,894 5,990 29.041 
1987 5,400 26,261 5,800 28,220 6,120 29,753 
1988 5,400 26,285 5,850 28,499 6,260 30,476 
1989 5,400 26,288 5,900 28,742 6,400 31, 192 
1990 5,400 26,299 5,950 28,987 6,550 31,929 
1991 5,380 26,311 5,980 29,228 6,690 32,684 
1992 5,370 26,321 6,010 29,478 6,820 33,446 

Rev. 1 3, 05/83 
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TABLE 1.1-5 

PHIL~DELPHIA ELECTRIC COMPANY SYSTEM 
TOTAL MONTHLY SALES 

-----------------------------------.-------------------------------.-----------------

10!...LWh 

121~ 1.21J 1.274 1.21~ 1976 1971 1~1~ 1212 .1280 1~l!1 .1~~2 

Jan 2,151 2,018 2,133 2,200 2,338 2,424 2,529 2,436 2,598 2,417 

Feb 2,079 2,050 2,081 2,154 2,254 2,301 2,450 2,406 2,364 2,350 

Mar 2,122 2,025 2,018 2,141 2,224 2,321 2,304 2,384 2,212 2,186 

Apr 1,988 2,015 1,961 2,033 2,011 2,108 2,156 2,141 2,084 2,101 

May 2,031 2,004 1,907 2,013 2,053 2,045 2,110 1,920 1,913 1,821 ,t 

Jun 2,181 2,050 2,063 2,145 2,116 2,255 2,203 2,106 2,229 2,106 

Jul 2,277 2,230 2,178 2,376 2,456 2,323 2,320 2,438 2,492 2,365 

Aug 2,554 2,383 2,398 2,430 2,614 2,602 2,554 2,669 2,435 2,372 

Sep 2,528 2,365 2,260 2,380 2,519 2,514 2,415 2,561 2,245 2,182 

Oct 2,101 2,260 2,191 2,205 2,154 2,141 2,128 2,222 2,150 2,372 2,040 

Nov 2,005 2,122 2,018 1,964 2,053 2,063 2,091 2,085 2,042 2,282 2,032 , 
Dec 2,020 1,989 2,080 2,095 2,182 2,282 2,282 2,251 2,369 2,282 2,179 

Yearly total may not agree with Table 1.1-2 due to rounding. 

Rev. 13, 05/83 



LGS EROL 

TABLE 1.1-6 (Page 1 of 2) 

PHILADELPHIA ELECTRIC COMPANY EXISTING GENERATION CAPABILITY 
AS OF JANUARY 1, 1983 

Unit Unit Net Caeacit:l-MW 
Station Unit No. T:lee(l) Function(2) Summer Winter 

Conemaugh 1(3) C B 176 176 
2(3) C B 176 176 

Conowingo 1-11 H P 512 512 

Cromby 1 C B 150 153 
2 0 I 201 211 

Delaware 7 0 I 126 128 
8 0 I 124 128 

Eddystone 1 C B 301 321 
2 C B 334 343 
3 0 I 380 380 
4 0 I 380 380 

Keystone 1(3) C B 178 181 
2(3) C B 179 180 

Muddy Run 1-8 PS P 880 880 

Peach Bottom 2(3) N B 447 449 
3(3) N B 439 439 

Richmond 9 0 P 166 175 

Salem 1 (3) N B 459 468 
2(3) N B 471 477 

Schuylkill 1 0 I 166 175 
3 0 I 47 54 

Southwark 1 0 P 178 188 
2 0 P 178 188 

Combustion CT P 1344 1797. 
Turbines (56) 

Diesels ( 9) D P 18 18 

TOTAL 8010 8577 

Rev. 13, 05/83 
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TABLE 1.1-6 (Cont'd) (Page 2 of 2) 

( 1) Unit Type: 

(2) Unit Function: 
(current operating status) 

(3) Joint Ownership: 

o = oil-fired steam 
C = coal-fired steam 
N = nuclear steam 
H = hydroelectric 
PS= pumped storage hydro 
CT= combustion turbine 
D = diesel 

B = base load 
I = intermediate 
P = peaking 

Conemaugh - Philadelphia Electric Company share = 20.7%. 
Keystone - Philadelphia Electric Company share = 21.0%. 
Peach Bottom - Philadelphia Electric Company share = 42.5%. 
Salem - Philadelphia Electric Company share = 42.6%. 

Rev. 13, 05/83 
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TABLE 1. 1-7 

FUTURE GENERATING CAPACITY CHANGES 

Unit Unit Unit Net Ca)2acitv-MW Service 
Station l!2.:.- ~(l)Function(I)Summer Winter Date 

Eddystone 1 & 2 C B -19 -19 1/83 

Cromby 1 C B -6 -6 1/83 

Schuylkill 3 0 I -28 0 5/83 

Limerick 1 N B +1055 +1055 4/85 

Richmond 9&Diesel 0 I -169 -178 5/85 

Misc CT's(19) CT P -473 -641 5/85 

Southwark 1,2&Diesel 0 I -358 -378 12/87 

Schuylkill 3 0 I -19 -54 12/88 

Limerick 2 N B +1055 +1055 10/88 

Delaware 7,8&Diesel 0 I -253 -259 12/92 

Southwark 3,4&5 CT P -39 -54 12/92 

(I) Refer to Table 1.1-6 for definition of abbreviations. 

Rev. 1 3 , 05/83 
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1.2 OTHER OBJECTIVES 

The primary objective of installing Limerick Generating Station 
is to supply economical and reliable electric power to the 
customers of the Applicant. 

Another objective is to reduce the amount of oil used to produce 
electricity. 

The following table demonstrates the Applicant's reliance on oil
fired generation in 1990 to supply the forecast baseline demand, 
and the high and low range demands. 

1990 INSTALLED CAPACITY BY FUEL 
AS A PERCENTAGE OF FORECAST PEAK DEMAND 

Percentage of Forecast Peak 

High Range Baseline 
Fuel (6550 MW) (5950 MW) 

Coal 22 25 
Hydro 21 23 
Nuclear (without Limerick) 28 31 

Total A* 71 79 

Limerick Units 1 and 2 32 35 

Oil 

TotaloB* 103 114 

Total 

31 32 

C* 134 146 

* Total A excludes Limerick Units 1 and 2 
oil-fired generation. 

Total B excludes oil-fired generation. 
Total C includes all units. 

Demand 

Low Range 
(5400 MW) 

27 
26 
34 

87 

39 

1i6 

37 

163 

From the above table, the oil-fired installed generating capacity 
is approximately one-third of the estimated peak demand 
regardless of the forecast peak demand used. In all cases, total 
B is greater than 100%. This means that all oil-fired generation 
will be used for peaking and reserve capacity. Because of the 
continuing uncertainty in supply, and consistent with current 
Federal government policy the Applicant desires to decrease its 
dependence on oil. The installation of the Limerick nuclear 
units will accomplish this objective regardless of the peak 
demand. 
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1.3 CONSEQUENCES OF DELAY 

The consequences of delay to the Applicant and the customers 
served by the Applicant are threefold: decreased reliability, 
economic loss, and increased adverse environmental impact. Since 
the Applicant is required by Section 401 of the Public Utility 
Law of the Commonwealth of Pennsylvania (66 PS 1171) to furnish 
and maintain adequate, safe, efficient, and reasonable service to 
its customers, the Applicant cannot consider not serving the 
anticipated demand as an alternative. The law further states 
that service shall be reasonably continuous and without 
unreasonable interruption or delay. The following discussion is 
based upon meeting the system demand and assessing the 
consequences of the absence of the Limerick generation. 

1.3.1 EFFECT OF DELAY ON RELIABILITY 

The effect of delaying the Limerick units on reliability is 
demonstrated by the following table. In calculating the 
reserves, the high peak demand from Table 1.1-4 was used; this 
represents the worst case. 

The Applicant's and PJM's planning year is from June 1 to May 31 
of the following year. Limerick Unit 1 is scheduled for service 
in April 1985, and will therefore be available for the 1985 
summer peak. Limerick Unit 2 is scheduled for service in October 
1988 and therfore will not be available for the summer peak until 
1989. 

EFFECT OF DELAY OF SERVICE DATES ON INSTALLED RESERVES 

SUMMER RESERVES(%) 

Service 
Dates 

1985-88 
1986-89 
1987-90 
1988-91 

1985 1986 1987 1988 1989 1990 1991 ---- ---- ---- ----
42.6 39.7 36.8 28.0 37.4 35.3 31.5 
24.6 39.7 36.8 28.0 20.9 35.3 31.5 
24.6 22.1 36.8 28.0 20.9 19.1 31.5 
24.6 22.1 19.5 28.0 20.9 19.1 15.7 

However, if the Limerick units are delayed, the planned 
retirement of the obsolete oil-fired generation would also, in 
all probability, be delayed to maintain system reliability. 

If the national oil supply is interrupted the effect of delaying 
the Limerick units on reliability would be profound. When the 
Limerick units are placed in service they will be capable of 
producing 50 million kilowatt-hours of electricity daily. To 
produce this much electricity with the oil fired units would 
require 100,000 barrels of oil daily. Therefore, without 
Limerick, if a severe oil shortage would occur the 50 million 
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kilowatt-hours would be unavailable. This 50 million 
kilowatt-hours is capable of supplying the daily needs of 
3 million average residential customers under normal 
circumstances and even more customers under adverse conditions. 

The increased used of obsolete oil fired generation with normal 
oil supply will also adversely effect reliability. Increased 
forced outage rates of the oil units will increase required 
reserve margins. For further discussion see Section 1.1.3. 

1.3.2 ENVIRONMENTAL CONSEQUENCES OF DELAY 

If Limerick generation is not installed, increased operation of 
fossil-fueled generation will be required. The increased oil 
consumption will increase competition for house-heating and 
industrial use for available oil. The increased operation of 
fossil generation will increase air pollutants. The estimated 
increases based upon the unavailability of Limerick generation, 
and with no replacement for this generation from 1985 through 
1990 are indicated below: 

INCREASED FOSSIL FUEL CONSUMPTION AND AIR POLLUTANTS 
WITHOUT LIMERICK GENERATION 

1985 1986 1987 1988 1989 1990 
Oil, 
millions of barrels 2.9 3.7 3.9 7.2 6. 1 7.4 

Coal, 
millions of tons 1.2 1.6 2.0 2.3 3.8 3.4 

S02' 
thousands of tons 67.3 89.2 109. 1 134.3 202.9 188.0 

NOx, 
thousands of tons 14.5 19. 1 22.9 29.8 41.9 39.9 

Particulates, 
thousands of tons 2.3 3. 1 3.7 4.9 6.6 6.4 

1 .3.3 ECONOMIC CONSEQUENCES OF DELAY 

The delay of Limerick generation for one or two years will 
require the operation of higher cost generation to serve energy 
requirements. In addition, a delay in the service dates will 
increase the ultimate plant cost due to escalation of total 
capital and AFUDC. The effects are summarized below: 
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ECONOMIC CONSEQUENCES OF DELAY 
OF LIMERICK GENERATION SERVICE DATES ($ MILLIONS) 

Energy penalty 
Capital penalty 

One-Year Delay 
( 198 6 - 1 98 9 ) 

400 
650 

1.3-3 

Two-Year Delay 
(1987 - 1990) 

830 
1375 
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APPENDIX 1.1B 

ENERGY FORECASTING METHODOLOGY 

The Applicant utilizes most of the known forecasting methods to 
some degree in estimating future system annual energy 
requirements. These methods include trend analysis, correlation 
analysis with regressions, economic projections, technological 
forecasting of changes in energy-using equipment, and data 
derived from a regional econometric model. Models of sensitive 
parts of the forecast, such as air conditioning loads and 
population analysis, have been programmed for a computer. An 
econometric model has been developed by Wharton Econometric 
Forecasting Associates (WEFA). 

The forecast is produced by estimating energy sales for 
individual years for each rate class -- Residential, House 
Heating, Small Commercial and Industrial, Large Commercial and 
Industrial, Other Public Authorities, Railroads, Street Lighting, 
Resale, and Interdepartmental. In order to satisfy the need for 
special data to compute revenue, peaks, etc, energy sales for key 
months are forecast for each year along with numbers of customers 
and selected data on special uses such as air conditioning. 

The forecast is prepared as a baseline forecast based upon 
assumptions considered most likely to occur. High and low ranges 
based upon variations of these assumptions are also forecast. If 
the forecast is seen to be deviating toward the high or low 
range, alternative futures can also be modeled and planned as 
changing conditions warrant. 

The forecast is estimated by classes and then aggregated. Each 
class, in turn, consists of several parts. Because of the 
substantial amount of data collected from field forces, trade 
associations, and government agencies, estimating each component 
with its own correlations and data -- based upon uniform 
assumptions concerning the region and economy -- produces a more 
precise forecast than a general forecast driven by a national 
econometric model. This is especially true of local large 
manufacturing customers whose use and plans often bear little 
resemblance to the national performance of their industries. 

Residential 

The residential energy sales forecast is based primarily upon the 
number of customers and the average use per customer. There is a 
long history of the correlation between the number of customers 
and the area population derived from census material. 
Correlations are made between dwelling units and various 
demographic factors, such as women over 19 years of age, total 
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population, and total women. Sociological material is reviewed 
to determine the effects of expected changes in life-style and 
marriage rates on population per household, and the mix of 
apartments and various types of houses. 

A computer program is used to test the effects of different 
migration, fertility, and mortality rates on the population. 

Before analyzing average use, new construction must be estimated 
as this is a significant factor in such uses as electric space 
and water heating. 

Construction data have been collected for more than 12 years from 
our field representatives. Trends are established based upon 
various demographic factors and existing housing. Information on 
new construction covering the next few years is obtained from 
local builders, builders' associations, and national statistical 
services in the construction field. 

New construction is forecast by single homes, townhouses, 
individually-metered and common-metered apartments. 
Single-point-metered apartments billed in the Large Commercial 
and Industrial class are estimated along with the general 
residential class. 

Demolitions and abandonments are estimated based upon past 
experience and data compiled by Philadelphia County. 

Space heating for new construction is estimated based upon past 
saturation results and builders' plans, with consideration given 
to fuel prices and the future availability of gas. Electric 
space heating is separated into resistance heating and heat 
pumps, taking into account the expected improvements in heat pump 
efficiency. 

Records on air conditioning have been kept since 1945. These 
data are collected from distributors and manufacturers through 
the Electrical Association of Philadelphia. These data cover 
unit sales and the sizes of units sold. 

Since 1972, annual residential surveys have been used to update 
and check the air conditioning data base. The forecast of air 
conditioning energy sales is based upon saturation of the market 
-- defined as full dwelling-unit air conditioning in the 
equivalent of 63% of the space. 

The air conditioning forecast is adjusted for new units, 
considering the cooling capacity and wattage, a replacement rate, 
and expected strong acceptance of high-efficiency air 
conditioning program. 
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Other appliances are forecast separately. The annual survey 
provides saturation data and the acquisition rate. Monthly sales 
statistics are also received from the Electrical Association, but 
these must be adjusted for anticipated replacements. 

Annual use of appliances is obtained from test data and industry 
average data (EEl and other utilities). 

The consumption for each appliance and application is summed to 
obtain the class totals for Residential House Heating, and the 
single-point-metered apartment component of Large Commercial and 
Industrial sales. 

Small Commercial and Industrial Sales 

These sales are obtained in much the same manner as large 
commercial sales. 

Large Commercial and Industrial Sales 

This class is broken down into the largest 8 manufacturing 
customers, all other manufacturing, single-point-metered 
apartments, and other nonmanufacturing (commercial, education, 
government, utilities) users. . 

The largest 8 manufacturers' sales forecasts -- which make up 
over 40% of manufacturing sales -- are based upon frequent 
interviews with these customers concerning their plans. These 
manufacturers' estimates are often modified, based on analysis of 
conditions in the industry, since in the past the customer's 
projections have been generally optimistic. 

Forecasts of other manufacturing sales are based upon a 
historical correlation with GNP, GRP, the Industrial Production 
Index (IPI), and kWh per manhour for two-digit SICs. 

Unusually large increases or decreases in energy sales are 
usually known ahead of time. Whether or not to treat these 
changes individually, or to include them in the general growth 
rate, is a matter of judgment. 

Space heating, air conditioning, and environmental energy sales 
are forecast individually. Field reports on each change in usage 
provide data on square footage (new or additional) and changes in 
usage of lighting, space conditioning, process heating, and 
power. This establishes a large data base. These reports are 
factored into the energy sales estimates. 

The commercial energy sales growth is based upon GNP, GRP, real 
disposable income, commercial employment and commercial square 
footage. 
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Other Classes 

The forecasts for other classes are based upon close discussions 
with the limited numbers of customers involved, time-series 
analysis, and technological changes expected (as in street 
lighting sources). 

Price Elasticity 

Projections of energy prices are prepared by the Applicant. 
These prices are applied to various types of heating systems as a 
basis for estimating saturation percentages for each fuel. 
Because the cost of electricity in the Applicant's territory is 
not expected to rise faster than the Consumer Price Index, no 
specific coefficient of elasticity is applied. Past studies here 
and elsewhere were inconclusive as to values for the price 
elasticity of electricity. However, the forecast does assume 
that energy conservation will continue for several reasons. Two 
of the reasons are increasing energy prices and consumer efforts 
to use energy more efficiently. When forecasting energy sales 
for each component, whatever is applicable in optimizing energy 
use, such as full insulation, ASHRAE-90 standards, Pennsylvania 
House Bill 222, high-efficiency (high EER) air conditioning, 
accelerating acceptance of heat pumps with continually improving 
COPs, solid-state appliances, microwave cooking, high-efficiency 
light resources, and others are assumed. A strong restrictive 
effect is thus derived because of the high value of electricity, 
without relying on a fixed coefficient of elasticity with its 
necessary estimate of future prices. Forecasts of technological 
changes and data on future improvements are obtained from 
following a large number of publications including Futurist, 
Technology Review, Spectrum, Electrical World, Electrical Week, 
Business Week, Energy Review, Energy User News and the U.S. 
Information Service energy materials, etc. These are used in 
judging future efficiencies, and new uses such as solar energy. 

Weather and Business Cycles 

The energy sales forecasts are based upon normal weather and 
normal economic conditions. Whether the economy is in a 
recession or at a peak will cause sales to swing considerably 
from the base forecast trend line. 

Other Forecasts 

Meetings with other forecasters from PJM utilities are held 
several times a year. Forecast data and techniques are 
exchanged. Members of the group also participate in the Electric 
Utility Market Research Council, Wharton Regional Model meetings, 
and speCial conferences, meetings, and seminars on energy 
forecasting as available. A file is maintained on the forecasts 
of national forecasters (such as McGraw-Hill, EPRI, FEA, FPC, A. 
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D. Little} and of utilities allover the country as a check on 
the positioning of our forecast, though these are not direct 
inputs in building our projections. 

ASSUMPTIONS 

The following assumptions apply to all classes of service in the 
10-year forecast and cover the base, high, and low cases. 

1. GROSS NATIONAL PRODUCT - Real GNP and real Gross Regional 
Product (GRP) for the Philadelphia Standard Metropolitan 
Statistical Area (SMSA), Pennsylvania portion, are projected 
to grow at the following indicated average annual rates: 

1982-83 

GNP - Base 2.2 

GNP - Low 1.9 

GNP - High 2.8 

1980-85 

2.5 

1.5 

3.2 

1985-90 

2.5 

1.6 

4.0 

1980-90 

2.5 

1.6 

4.0 

2. POPULATION - Service area population was derived from the 
1980 Census. A population model was then developed using the 
Cohort-Component method. This model was used to make 
projections through the year 2000. Calculations were based 
upon the Census Bureau's Series III fertility rates and 
current survival rate tables. Estimates from 1970-80 include 
the 323,800 net out-migration estimate made by the Bureau of 
Census for the Pennsylvania portion of the Philadelphia SMSA. 
All estimates and projections for the Conowingo Power 
Company's service area assume a neutral net migration over 
the entire period from 1980-2000. 

Base case projections for the Applicant's service area show a 
growth rate of less than 0.1% between 1981 and 2001, similar 
to the rate estimated by the Bureau of Census. The low 
forecast's projections maintain a constant net migration rate 
at the 1970-78 level for the entire period. The high 
forecast assumes a reduction of the 1970-80 rate over the 
forecast period. 

3. FERTILITY RATES - The Census Bureau Series III fertility 
rates were used for all forecast scenarios. This schedule 
ultimately leads to below replacement level fertility on a 
national level. 

4. COSTS OF ENERGY - The following annual average rates of 
growth were assumed for fuel costs for the 10-year forecast 
period. The percentage figures apply to constant 1982 
dollars so that the changes indicate a relationship to the 
Consumer Price Index (CPI). 
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Real Annual 
Increase 

0.9% 

1.7% 

2.5% 

Fuel cost projections were based on: the Applicant's 
Corporate Assumptions, natural gas price projections as 
developed by Gas Operations, and two DOE studies. The many 
unresolved'policy decisions and the instability of the 
Middle-East situation make forecasts of energy prices an 
inexact process. 

The fuel price projections in the Corporate Assumptions are 
based on the best available studies, but because of the 
uncertainties should only be considered as relative 
indicators of competitive relationships. 

For the low case, it was assumed that the cost of oil will 
maintain its present relationship to electric costs and will 
be in adequate supply. For the high case, it is assumed that 
oil will be in tight supply, contributing to increased 
penetration of electric space heating. 

5. CONSERVATION - In all three scenarios, government agencies 
and private organizations, including the Applicant, will 
continue to encourage energy conservation through th~ use of 
high-efficiency appliances and applications, and 
energy-efficient construction. 

6. PRICE ELASTICITY - This will continue to lead to the purchase 
of high-efficiency appliances and energy-efficient buildings 
and systems as mentioned in 5, above, and in the earlier 
discussion on price elasticity. Efficiencies are based upon 
technology and expected government policy rather than an 
estimated coefficient of elasticity, because of the 
inexactness to be expected in projecting relative energy 
prices and elasticity coefficient values for each class. 

7. OFF-PEAK APPLICATIONS - The Applicant will continue to 
promote off-peak applications -- electric space heating 
(particularly heat pumps) and night lighting for safety 
that improve load factor for the base and high forecasts. A 
neutral stance is implied in the low forecast. 

8. GAS - New and additional gas sales to all customer classes 
resumed with no restrictions in early 1979. It is assumed 
that new gas sales will continue throughout the ten year 
forecast. 
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9. BUSINESS CYCLES - The three forecasts assume the currently 
expected economy in 1983, and are based upon a normal 
peacetime economy through 1992. 

Based on historical analysis of sales, whether the economy is 
in a recession or at the peak of a boom can cause a -4% to 
+4% deviation from the probable trend which is based upon a 
smooth growth rate. 

In addition, recognized economists offer different 
projections of national economic growth, some of which are 
given in Table 1.lB-l. If the high and low projections shown 
are imposed on the business-cycle effect described in the 
above paragraph, deviations from these two causes could cause 
an increase in sales of lS% or a decrease of 8% in the later 
years of this forecast. Most of the listed assumptions would 
still be applicable. 

10. WEATHER - Average weather conditions are projected, affecting 
heating and cooling loads. Normal weather for each calendar 
day of the year is determined by averaging actual weather 
data over a historic period. For the heating season, this 
average is computed over a SO-year period from 1930 to 1979. 
For the summer cooling season, the historic data covers a 
34-year period from 1946 to 1980. Monthly and seasonal 
normal weather are the sum of normal weather for individual 
days. A new normal is calculated every S years. 

To correct actual sales for normal weather conditions in any 
given year, the difference between actual weather and normal 
weather for the heating and cooling season is computed. 
These differences are then multiplied by either a summer or 
winter weather electric usage factor. These factors are 
developed using linear and multiple regression techniques, 
and are a measure of the relationship between the changes in 
electrical usage and changes in weather. The resulting 
product, when subtracted from, or added to, actual sales, 
gives kWh usage on a normal weather basis. 

ECONOMIC AND DEMOGRAPHIC ASSUMPTIONS 

Base Case 

1. The annual Gross National Product growth rate for 1980-
90 will be 2.S%. 

2. The annual Gross Regional Product growth rate for 1980-
90 will be less than 1%. 

3. The probable case is based upon the Census Bureau's 
Series III fertility rates and current survival rate 
tables. Estimates from 1970-80 include the 323,800 net 
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out migration estimate made by the Bureau of Census for 
the Pennsylvania portion of the Philadelphia SMSA. All 
estimates and projections for the Conowingo Power 
Company's service area assume a neutral net migration 
over the entire period from 1980-2000. 

4. Fertility rate is based upon the U.S. Bureau of Census 
Series-III rate of below replacement level fertility on 
a national level. 

5. The number of people per household is expected to 
decrease to 2.3 in 1995. 

6. The number of households per female over 19 is expected 
to increase slightly from 0.97 in 1980 to 1.00 in 1991, 
due to the increasing number of single females per 
household. 

7. "Other" manufacturing sales growth will lag behind the 
growth in the Industrial Production Index by 
approximately 2.6%. The Industrial Production Index is 
projected to grow at about 3.6%/year from 1982 to 1992. 

"Other" manufacturing sales equal total manufacturing 
sales minus the 8 largest industrial customers' sales. 

8. The decreased birthrates of the sixties will cause a 
fall in growth of the potential labor force during the 
forecast period which will result in reduced demand and 
supply for some products. 

9. FOSSIL FUEL CONVERSION - Some electrification of 
manufacturing processes -- existing or potential is 
expected to occur if the price of industrial electricity 
rises in line with the increase in the price of goods 
generally -- as is assumed here -- then the cost of 
fossil fuels will rise at a faster rate that should 
further stimulate conversion. 

Opportunities for increased power use include metal 
holding furnaces, electric boilers, induction heaters, 
high-temperature furnaces, high-temperature heat pumps, 
and microwave drying. 

10. COGENERATION - There are 16 customers on the system 
using private generation. Of these, 15 are connected to 
the Applicant's system, while 1 major refiner operates 
independently. 

Estimated demand of private generation is 170 MW with 
approximate annual consumption of 1 billion kWh. The 
forecast, being based upon factors and growth rates that 
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apply equally to all kWh -- purchased or self-generated 
-- allows for an increase in private generation of about 
300 million kWh by 1989, consistent with past forecast 
assumptions. 

Future plans for generation by these customers, and 
nongenerating customers, are continuously monitored. 
There are no identified large customers committed to 
adding independent generation, although several have 
been studying the cost-benefits. 

Because of the uncertainties existing in the areas of 
regulation, financing, costs, and government incentives 
no change in the existing ratio of self-generated to 
purchased power has been factored into this, or 
previous, forecasts. Future forecasts will be adjusted 
by specific changes, if any. 

11. CONSERVATION (existing commercial buildings) -
Reductions in the use of electricity that can be made 
without capital improvements have been largely 
accomplished. Customer billing records indicate that 
these customers have reduced electric usage by 17% since 
1973. Because most space is rented and not owner
occupied, there is little incentive for building owners 
to make investments in energy-saving equipment. 

12. CONSERVATION (new commercial buildings) - ASHRAE 90-80 
has been adopted by the state for use in commercial 
buildings under P~nnsylvania House Bill 222. 

13. ELECTRIC SPACE HEATING (Commercial) - 75% of new large 
commercial space and 40% of new small commercial 
customers are currently installing electric heat. Among 
new small commercial electric heat customers, 40% are 
now installing heat pumps. This percentage is expected 
to rise to 60% by 1992. 

14. AIR CONDITIONING - 95% of the current new commercial 
space is being air conditioned, and this percentage is 
expected to continue. The connected air conditioning 
watts per square foot is expected to remain level at 3.4 
watts per square foot during the forecast period. 

15. SOLAR ENEGRY - During the forecast period, solar energy 
will be used by a small but increasing number of small 
commercial and industrial customers for water and space 
heating. As of 1982, there were 25 small commercial and 
industrial customers with solar heating systems either 
installed or being installed. By 1989, this number is 
projected to increase to approximately 250 customers. 
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The impact of solar energy on the class is, therefore, 
expected to be negligible. 

16. ELECTRIC VEHICLES - Commercial electric vehicles are 
expected to contribute little to electric consumption 
during the 1982-92 forecast period. Significant 
acceptance of commercial electric vehicles is not 
expected to occur until after 1992, if then. 

17. COMPUTER LOADS - Studies by the NECA and FEA revealed 
that the single most influential factor on the amount of 
energy used in an office building is computer load. As 
the use of computers increases, the additional energy 
used will offset some of the reduction caused by 
conservation efforts. 

Low Range Case 

1. Gross National Product 1980/90 is expected to grow by 
1.6%/year. 

2. Gross Regional Product 1980/90 will show little growth. 

3. Net out migration will continue at the 1970-1980 rate. 

4. "Other" manufacturing sales will lag behind the GNP and 
the Industrial Production Index (IPI), which is 
approximately 3.6%, by 3.6%. 

High Range Case 

1. Gross National Product 1980/90 is expected to grow by 
4.0% a year. 

2. Gross Regional Product 1980/90 is expected to grow by 
2.0% a year. 

3. Net migration will slow down after the"1970-80 period. 

4. "Other" manufacturing sales will lag the Industrial 
Product Index by about 2.6%. The IPI is approximately 
4.6%. 
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TABLE 1 . 1 B-1 

GROSS NATIONAL PRODUCT PROJECTIONS 
1972 $ (BILLION) 

ACTUAL 1980 GNP $1474.0 
ACTUAL 1981 GNP 1502.6 
ACTUAL 1982 GNP 1475.6 

YEAR MADE 1985 1990 1995 2000 
PREVIOUS FORECAST: 

McGraw-Hill 1981 1786 2136 2562 3087 

Wharton EFA 1981 1691 1934 2222 2545 

Low 1981 1645 1839 2047 2302 

High 1981 1726 2017 2362 2766 

PECo (D. F. King) 1981 1686 1928 X X 

PRESENT FORECAST: 

Council of Economic 1983 1617 X X X 
Advisors 

McGraw-Hill 1982 1677 1972 2320 2741 

Wharton EFA 1982 1663 1899 X X 

Low 1982. 1589 1723 X X 

High 1982 1726 2095 X X 

PECo (D. F. King) 1982 1590 1799 2086 2418 
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APPENDIX 1. lC 

ANNUAL PEAK DEMAND FORECASTING METHOD 
DESCRIPTION OF DAILY WEATHER FACTOR (DWF) FORMULA 

Prior to estimating future peak demands, historical peak demands 
are adjusted to a standard weather condition. In this way actual 
peak demand growth rates are determined. 

Analyses to date indicate that the weather variable most highly 
correlated with daily peak demands consists of 29 hours of 
weighted dry bulb temperature, and 1 hour of weighted wet-bulb 
temperature. The formula for this weather variable, called the 
daily weather factor (DWF) , is as follows: 

where: 

DWF .. 

29 
1 I: 
29 n = 1 

T n + 27 
(n) 56 
DB 

+ 0.5 T 
(29) 

WB 

T = Dry bulb temperature at the hour of peak weather 
(29) 

DB 

T .. Dry bulb temperature 28 hours prior. 
(1) 

DB 

T = Wet bulb temperature at the hour of peak 
(29) weather. 

WB 

Generally, during hot weather, the higher the DWF, the higher the 
daily peak load. 
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USE OF DAILY WEATHER FACTOR (DWF) FORMULA IN ANALYZING 
HISTORICAL PEAKS 

Figure 1.lC-1 is a plot of peak load versus daily weather factor 
for all weekdays (excluding holidays) from April through 
October 1982. Examination of similar plots for past years 
indicates that there is a constant demand value for daily weather 
factors between 64 and 77 and a uniformly rising trend for all 
daily weather factors above 86. The sloping line of 
Figure 1.lC-1 is the linear regression for all daily peak demands 
occurring above 86 DWF. A vertical dashed line is drawn at the 
most probable peak weather value (standard weather) as determined 
from analysis of past weather records. Data for calculating 
standard weather is given in Table 1.lC-1. The intersection of 
the sloping line and the vertical dashed line is defined as the 
regression demand. The most probable peak demand (standard 
demand) for a year has been determined to be a value slightly 
above the regression demand. 

Table 1.1C-2 is a tabulation of the historical relationships 
between the regression demands and actual peak demands. The last 
column shows the difference in percent between the corrected 
actual demand that occurred in each year and the regression 
demand at standard weather. The average difference is plus 3.8% 
of the regression demand. The standard demand for a year, 
therefore, is determined by increasing the regression demand by 
3.8%. 

The interrelationships between the regression demand, standard 
demand, and standard DWF are shown in Figure 1.1C-2. The solid 
sloping line is the linear regression line of actual daily peak 
demands for 1982. Its intersection with the standard DWF line 
gives a regression demand of 5407 MW. The standard demand for 
1982 is 3.8% above this, or 5610 MW. The actual peak demand for 
1982 was 5691 MW. 

Rev. 13,05/83 1.lC-2 
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USE OF DWF APPROACH IN ESTIMATING FUTURE PEAK DEMANDS 

The demand weather characteristic line for 1982 (Figure 1.1C-3) 
illustrates the foundation for the development of the demand 
forecast procedure. The horizontal segment is defined as base 
demand. The sloping segment is a function of weather sensitive 
demand. Coincident weather sensitive demand is derived by 
subtracting base demand from the value of demand at standard 
weather. 

The base demand has been found to have a high correlation with 
the average April and October output. 

The first column of Table 1.1C-3 is a tabulation of the 
historical average total monthly outputs of April and October. 
The second column is a tabulation of the corresponding base 
demands. In the last column the ratio of base demand to base 
output has been calculated. These historical ratios, and an 
extrapolation into the future, are plotted in Figure 1.1C-4. (A 
horizontal segment of the plotted curve would indicate a constant 
base load factor.) The extrapolated base demand factors are 
applied to the forecast of base output to compute the base demand 
forecast. The base output forecasts do not include any off-peak 
sales that result from new, nontypical loads such as electric car 
charging. 

The coincident weather-sensitive demand is derived by subtracting 
the base demand from the value of weather-sensitive demand at the 
standard DWF. Historically, the coincident weather-sensitive 
demand has been found to have a good correlation with the 
estimates of actual MW's of connected air conditioning. 

Table 1.1C-4 shows the historical coincident weather-sensitive 
demand and estimates of connected air conditioning for the years 
1968 through 1982. The estimates of connected air conditioning 
are year-end values and are obtained from the Commercial 
Operations Department. 

Figure 1.1C-5 is a plot of the relationship between coincident 
weather-sensitive demand and connected air conditioning load for 
the years 1968-1982. The coincident demand increased linearly 
with increasing connected load in the 1968-1974 period. The 
1975-1982 period shows the result of the impact of energy 
conservation programs. The impact of conservation is expected to 
continue in the future with little increase in effective 
connected air conditioning load anticipated.- Future estimates 
have been determined based on a regression of the points for 1973 
to 1982 and are expected to lie in the range indicated by the 
dashed line marked "Future Estimates". The mathematical 
expression for this line is applied to the forecast of connected 
air conditioning load to compute the coincident weather-sensitive 
demand forecast. 
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The sum of the base and weather-sens~tive components of the 
demand forecast produces a forecast of the regression demands 
(value of demand on the regression line at the standard DWF). 
The regression demands must be increased by 3.8% (Standard Demand 
Factor) to obtain a forecast of the most probable peak demands 
(standard demands). 

SAMPLE CALCULATION OF 1983 PEAK DEMAND FORECAST 

Base Demand 

Base Monthly Output 
Base Demand Factor 

Base Demand 

Coincident Weather-Sensitive Demand 

2188 GWHRS (Based upon the 
x 1.660 energy estimate 

of December 
3632 MW 1978) 

Connected Air Conditioning Load • 4315 MW 

Coincident Weather-Sensitive Demand Obtained 
From Figure 1.1C-5 = 1759 MW 

Base Demand + Weather-Sensitive Demand = Regression Demand 
3632 + 1759 = 5391 MW 

Regression Demand x Standard Demand Factor = Standard Demand 
5391 x 1.038 = 5595 MW 

5600 MW (rounded) 

Rev. 13, 05/83 1.1C-4 
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TABLE 1. 1 C-l 

MAXIMUM DWF BETWEEN 10 A.M. AND TIME OF PEAK DEMAND 

DWF Date 

1968 102.7 7-18 
1969 104.0 7-17 
1970 102.8 9-23 
1971 100.7 7-1 
1972 104.3 7-20 
1973 104.7 8-30 
1974 101 .6 7-9 
1975 104.5 8-4 
1976 96.9 6-28 
1977 106.3 7-21 
1978 101 .6 8-17 
1979 101 .7 8-1 
1980 105.4 7-21 
1981 104.3 7-9 
1982 103.4 7-19 

(Running average) 103.0(1) 

(1) Because the running average fluctuates due to a single year's 
weather and because weather patterns take several years to 
cycle, the most probable DWF is being held at 102.7 for 
consistency in forecasts from year to year. 
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1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

Demand at 
102.7 DWF 

4316 
4661 
4750 
4878 
5162 
5448 
5434 
5344 
5462 
5397 
5445 
5562 
5598 
5522 
5407 

(1) 15 year average 

LGS EROL 

TABLE 1. lC-2 

STANDARD DEMAND FACTOR 

Net Actual 
Peak Demand 

4375 
4592 
4712 
4922 
5313 
5760 
5431 
5530 
5346 
5888 
5667 
5641 
6095 
5731 
5691 

Corrected 
Peak Demand 

(4445) 
(4746) 
(4954) 
(5034) 
5313 
5760 

(5492) 
(5545) 
5346. 
5888 
5667 
5641 
6145 
5731 
5691 

corrected 
Demand 

Divided by 
Demand at 
102.7 DWF 

1.030 
1. 018 
1.043 
1.032 
1. 029 
1 .057 
1 . 011 
1.038 

.979 
1.091 
1 .041 
1.014 
1.098 

Average Standard Demand Factor 

1. 038 
1.053 
1.038(1) 
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1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
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TABLE 1. lC-3 

ACTUAL AVERAGE OF APRIL AND OCTOBER OUTPUTS 
PHILADELPHIA ELECTRIC COMPANY SYSTEM 

Base 
Output 
GW Hrs 

1734 
1840 
1906 
1939 
2060 
2169 
2138 
2127 
2210 
2196 
2246 
2312 
2246 
2210 
2190 

Base 
Demand 

MW 

2998 
3142 
3255 
3326 
3493 
3668 
3612 
3632 
3723 
3763 
3813 
3830 
3732 
3697 
3644 

Demand 
Divided by 
Output 

1 .729 
1.708 
1.707 
1 . 716 
1.696 
1 .691 
1 .689 
1 .708 
1 .685 
1 . 713 
1.698 
1.657 
1.662 
1 .673 
1.664 
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TABLE 1.1C-4 

WEATHER SENSITIVE DEMAND - MW 

Regression Coincident 
Demand at - Base = Weather Sensitive Connected 
102.7 DWF Demand Demand Air Conditioning 

1968 4316 2998 1318 2470 
1969 4661 3142 1519 2755 
1970 4750 3255 1495 3041 
1971 4878 3326 1552 3298 
1972 5162 3493 1669 3524 
1973 5448 3668 1780 3758 
1974 5434 3612 1822 3966 
1975 5344 3632 1712 4050 
1976 5462 3723 1738 4085 
1977 5397 3763 1634 4124 
1978 5445 3813 1632 4200 
1979 5562 3830 1732 4294 
1980 5598 3732 1866 4352 
1981 5522 3697 1825 4387 
1982 5407 3644 1763 4351 

Rev. 1 3 , 05/83 
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Species List and Relative Abundance of Aquatic 
Macroinvertebrates Collected by All Methods from the 
Schuylkill River, 1970 through 1976 

Numerical Summary Data on Important Species (taxa) 
of Benthic Macroinvertebrates Collected in 
Quantitative Samples (1972-1976) from the 
Schuylkill River 

Biomass of Important Benthic Macroinvertebrates 
Collected in Quantitative Samples (1972-1974) from 
the Schuylkill River 

Monthly Densities (Mean Number per Square Meter) of 
Important Species (Taxa) of Benthic 
Macroinvertebrates, Collected from the Schuylkill 
River, 1972 through 1976 

Monthly Densities of Important Species (Taxa) of 
Benthic Macroinvertebrates Collected from the 
Schuylkill River, 1972 through 1974 

Total Number of Species (Taxa) of Benthic Macro
invertebrates Collected per Sample from the 
Schuylkill River Near LGS 1973 through 1976 

Monthly Percent Composition of Dominant Drift 
Species (Taxa) of Macroinvertebrates Collected from 
the Schuylkill River at S77568, 1972 through 1975 

Monthly Densities of Selected Species (Taxa) of 
Macroinvertebrates Collected in Drift Samples from 
S77560 in the Schuylkill River, 1972 through 1975 

Monthly Estimates of the Percent of Benthos 
Drifting in the Schuylkill River near Limerick 
Generating Station, 1972 through 1975 
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2.2-22 

2.2-23 

2.2-24 

2.2-25 

2.2-26 

2.2-27 

2.2-28 

2.2-29 

2.2-30 

2.2-31 

2.2-32 

LGS EROL 

TABLES (Cont'd) 

Title 

Fish and Hybrids Collected in the Vicinity of 
Limerick Generating Station, Schuylkill River, 1970 
through 1976 

Mean Density and Relative Abundance of Selected 
Larval Fish Collected from the East Channel of the 
Schuylkill River at S77560, May-August 1974 and 
1975 

Horizontal Variation in Density of Larval Fish 
Collected from the Schuylkill River at S77560 
in 1975 

Total Catch and Relative Abundance of Larval Fish 
Collected by Trap Net from the Schuylki-ll River 
Shoreline at S77560, May through August 1975 

Total Number and Percent Catch of Shoreline Larval 
Fish Sampled by Push Net from the Schuylkill River 
During the Spawning Period in 1976 

Total Number and Catch per Effort of Larval Fish 
Collected by Push Net in the Schuylkill River Near 
Limerick Generating Station, in 1976 

Total Catch, Relative Abundance, and Frequency of 
Occurrence (FO%) of Fish Collected by Seine from the 
Schuylkill River (all Sites Combined) in 1975 and 1976 

Monthly Variation in Total Catch and Relative Abundance 
of Important Species of Fish and Total Number of Species 
Collected by Seine from the Schuylkill River (all Sites 
Combined), 1975 and 1976 

Spatial Variation in Total Catch and Relative Abundance 
of Important Species of Fish and Total Number of Species 
Collected by Seine from the Schuylkill River, 1975 and 
1976 

Total Catch and Relative Abundance of Small Fish 
Collected from the Schuylkill River Near LGS, 1973 
through 1976 

Total Catch and Relative Abundance of Fish and 
Hybrids Collected During Large Fish Population 
Estimate Sampling, 1973 through 1975 
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2.2-33 

2.2-34 

2.2-35 

2.2-36 

2.2-37 

2.2-38 

2.2-39 

2.2-40 

2.2-41 

2.2-42 

2.2-43 

2.2-44 

LGS EROL 

TABLES (Cont'd) 

Title 

Total Catch and Relative Abundance of Fish 
Collected During Catch-per-Unit-Effort Sampling, 
July through December 1976 

Fish Taken by Trap Net From the Schuylkill River at 
Vincent Pool From May 1971 through December 1976 

Criteria for Determining Important Fish of the 
Schuylkill River 

Spatial and Temporal Variation in 
Catch-per-Unit-Effort (no./min of Electrofishing 
x100) of Important Species Collected from the 
Schuylkill River Near Limerick Generating Station 
July through December 1976 

Estimated Number and Biomass of Selected Important 
Species Collected from the Schuylkill River During 
Large Fish Population Estimate Sampling, 1973 
through 1977 

Mean Calculated Fork Length at Annulus for Selected 
Important Species Collected from the Schuylkill 
River Near Limerick Generating Station, 1973 
through 1975 

Length-Weight Relationships for Selected Important 
Fish Species collected from the Schuylkill River 
near Limerick Generating Station, 1973 through 1978 

Number of Samples Collected by Year, Program, and 
Site Collected from Perkiomen Creek, 1972 through 
1977 

Number of Samples by Month, Program, and Year 
Collected from Perkiomen Creek, 1972 through 1977 

Monthly Qualitative Listing of Phytoplankton Genera 
Collected at P14390 in Perkiomen Creek in 1974 

Periphyton Production Listed as Total Biomass 
(Standing Crop) mg/dm2 and Total Productivity Rates 
mg/dm2/day 

Species List and Relative Qualitative Abundance of 
Macroinvertebrates Collected by all Methods from 
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2.2-45 

2.2-46 

2.2-47 

2.2-48 

2.2-49 

2.2-50 

2.2-51 

2.2-52 

LGS EROL 

TABLES (Cont'd) 

Title 

all Habitats in East Branch Perkiomen Creek and 
Perkiomen Creek, 1970 through 1976 

Selected Measurements for Total Macrobenthos in the 
Riffle Biotope of Perkiomen Creek and East Branch 
Perkiomen Creek (1972-1976) 

Mean Density (no./m2), Percent Composition (%), and 
Frequency Of Occurence (FO%) of Benthic 
Macroinvertebrates Collected in Quantitative 
Samples (1972-1976) from The Riffle Biotope of East 
Branch Perkiomen Creek, all Stations Combined 

Mean Density (mg/m2), Percent Composition (%), and 
Frequency of Occurence (FO%) of Benthic 
Macroinvertebrates Collected in Quantitative 
Samples from the Riffle Biotope of East Branch 
Perkiomen Creek, all Stations Combined 

Monthly Densities (Mean no./m2) of Important and 
Total Taxa of Benthic Macroinvertebrates, Collected 
from East Branch Perkiomen Creek and Perkiomen 
Creek, all Stations and Years Combined, 1972-1976 

Spatial Distribution, by Station, by Year, of 
Important Benthic Macroinvertebrates Collected in 
Quantitative Samples (1972-1976) from the Riffle 
Biotope of East Branch Perkiomen Creek and 
Perkiomen Creek 

Spatial Distribution, by Station by Year, of 
Important Benthic Macroinvertebrates Collected in 
Quantitative Samples (1973, 1974) from the Riffle 
Biotope of East Branch Perkiomen Creek and 
Perkiomen Creek 

Summary Table of Aquatic Macronivertebrate Drift as 
Measured for Each Monthly 24-Hour Study in East 
Branch Perkiomen Creek and Perkiomen Creek 

Diel Periodicity of Aquatic Drift on East Branch 
Perkiomen Creek and Perkiomen Creek Expressed as a 
Percent of the 24-hour Total, All Drift Studies 
Combined 
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2.2-53 

2.2-54 

2.2-55 

2.2-56 

2.2-57 

2.2-58 

2.2-59 

2.2-60 

2.2-61 

2.2-62 

2.2-63 

2.2-64 

LGS EROL 

TABLES (Cont'd) 

Title 

Fish Collected in Perkiomen Creek by all Types of 
Gear During the Period June 1970 through 
December 1977 

Mean Density and Relative Abundance of Drifting 
Larval Fish Collected from Perkiomen Creek at 
P14390, May through August, 1973, 1974 and 1975 

Total Catch and Relative Abundance of Larval Fish 
Collected by Trap Net from Perkiomen Creek 
Shoreline at P14390, May through August 1975 

Daily Mean Density (no./m 3 ) of Drifting Larval Fish 
Collected from Perkiomen Creek at P14390, May through 
August, 1974 and 1975 

Horizontal Variation in Density of Larval Collected 
from Perkiomen Creek at P14390 in 1975 

Mean Drift Density of Larval Fish in the East and 
West Channels of Perkiomen Creek at P14390 in 1975 

Annual and Spatial Variation in Mean 
Catch-per-Unit-Effort (C/F and Relative Abundance 
of Fish Collected by Seine from the Perkiomen Creek 
in 1975 and 1976) 

Annual Variation and Frequency of Occurrence (FO) 
in Age 0 Sunfish Species Collected by 
Electrofishing in Perkiomen Creek (all Sites 
Combined) in 1975 and 1976 

Monthly Variation in Mean Catch-per-Unit-Effort of 
Fish Collected by Seine from Perkiomen Creek (all 
Sites Combined) in 1975 and 1976 

Total Catch and Relative Abundance of Fish 
Collected by Electrofishing from Perkiomen Creek in 
1974, 1975 and 1976 

Criteria for Determination of Important Fish of 
Perkiomen Creek 

Annual and Spatial Variation in Redbreast Sunfish 
Population Estimates at Four Sites on Perkiomen Creek in 
1975 and 1976 
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2.2-65 

2.2-66 

2.2-67 

2.2-68 

2.2-69 

2.2-70 

2.2-71 

2.2-72 

2.2-73 

2.2-74 

2.2-75 

LGS EROL 

TABLES (Cont'd) 

Title 

Population Estimates (Number per Hectare) and 
Estimated Biomass (weight per Hectare) of Large 
Fish Collected by Electrofishing from Four Sites, 
on Perkiomen Creek in 1974, 1975, and 1976 

Population Estimates by Age-Group for Redbreast 
Sunfish Collected from Four Sites on Perkiomen 
Creek in 1974, 1975, and 1976 

Length-Weight Relationships of Important Species 
Collected by Seine from Perkiomen Creek in 1975 and 
1976 

Mean Calculated Lengths at Annulus for Redbreast 
Sunfish, White Suc~er, and Smallmouth Bass 
Collected From Perkiomen Creek in 1973 and 1976 

Length-Weight Relationships for White Sucker 
Collected by Electrofishing at Four Sites on 
Perkiomen Creek in 1976 

Number of Samples by Year, Program, and Site 
Collected from East Branch Perkiomen Creek, 1972 
through 1977 

Number of Samples by Month, Program, and Year 
Collected from East Branch Perkiomen Creek, 1972 
through 1977 

Periphyton Standing Crop Biomass (mg/dm2 ) in Ash
free dry Weight and Productivity Rates (mg/dm 2 /day) 
in Ash-free Dry Weight by Station in East Branch 
Perkiomen Creek, 1973 and 1974 

Fish Collected in the East Branch Perkiomen Creek 
by all Types of Gear during the Period of June 1970 
through December 1976 

Mean Density and Relative Abundance of Drifting 
Larval Fish Collected from East Branch Perkiomen 
Creek at E2650, May-August in 1973 and 1974 

Mean Daily Drift Density (no./m 3 ) for Selected 
Larval Fish Collected from East Branch Perkiomen 
Creek at E2650, 1973 and 1974 
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2.2-76 

2.2-77 

2.2-78 

2.2-79 

2.2-80 

2.2-81 

2.2-82 

2.2-83 

2.2-84 

2.2-85 

2.2-86 

LGS EROL 

TABLES (Cont'd) 

Title 

Mean Catch-per-Unit-Effort (C/F) and Relative Abundance 
of Fish Species Collected by Seine from East Branch 
Perkiomen Creek in 1975 and 1976 

Relative Abundance (%N) and Biomass (%W) of Fish 
Collected by Electrofishing from Lotic Sites, East 
Branch Perkiomen Creek, 1973 and 1975 

Relative Abundance (% Total Catch) of all Species 
Collected by Electrofishing From Fretz (E15500) and 
WaWa (F5650) Reservoirs, East Branch Perkiomen 
Creek in 1974 and 1975 

Criteria for Determination of Important Fish of 
East Branch Perkiomen Creek 

Population Estimates and Estimated Biomass of 
Selected Species Collected by Electrofishing from 
Lotic Sites, East Branch Perkiomen Creek, 1973 and 
1975 

Population Estimates and Estimated Biomass of 
Selected Species Collected by Electrofishing from 
Lentic Sites, East Branch Perkiomen Creek, 1974 and 
1975 

Length-Weight Relationships of Selected Species 
Collected by Seine from East Branch Perkiomen Creek 
in 1975 and 1976 

Length-Weight Relationships of Selected Species 
Collected by Electrofishing from Lotic Sites, East 
Branch Perkiomen Creek, 1973 and 1975 

Mean Calculated Lengths at Annulus for Redfin 
Pickerel Collected at Five Sites on the East Branch 
Perkiomen Creek in 1973 and 1975 

Mean Calculated Lengths at Annulus for White Sucker 
Collected by Electrofishing Upstream and Downstream 
of Sellersville, East Branch Perkiomen Creek, in 
1973 

Mean Calculated Lengths at Annulus for Redbreast 
Sunfish Collected by Electrofishing from Lotic 
Sites, East Branch Perkiomen Creek, in 1973 and 
1975 
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2.2-87 

2.2-88 

2.2-89 

2.2-90 

2.2-91 

2.2-92 

2.2-93 

2.2-94 

2.3.1-1 

2.3.1-2 

2.3.1-3 

2.3. 1-4 

2.3.1-5 

2.3.1-6 

2.3.1-7 

2.3. 1-8 

LGS EROL 

TABLES (Cont'd) 

Title 

Mean Calculated Lengths at Annulus for Green 
Sunfish Collected by Electrofishing from Lotic 
Sites, East Branch Perkiomen Creek, in 1973 and 
1975 

1976 Total Wheat Production Within 5 Miles of LGS-
Summary in Acres by Sector and Distance 

1976 Total Grain Core Production Within 5 Miles 
of LGS--Summary in Acres by Sector and Distance 

1976 Total Corn (Silage) Production Within 5 Miles of 
LGS--Summary in Acres by Sector and Distance 

1976 Total Alfalfa, Timothy, and Clover Within 5 Miles 
of LGS--Summary in Acres by Sector and Distance 

1976 Total Production (all Crops) Within 5 Miles of 
LGS--Summary in Acres by Sector and Distance 

1976 Total Cow Population Within 5 Miles of LGS by 
Sector and Distance 

Total Goat Population Within 5 Miles of LGS by 
Sector and Distance 

Comparison of Annual Wind Direction Frequency 
Distributions (%) 

Mean Monthly Temperature Comparison (OF) 

Comparison of Mean Morning and Afternoon Relative 
Humidity (%) 

Distribution of Precipitation, Philadelphia 
International Airport 

Distribution of Precipitation, Allentown Airport 

Mean Number of Thunderstorms, Days per Year 

Fastest Mile of Wind 

Applicable State Federal Ambient Air Quality Standards 
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2.3.1-9 

2.3.1-10 

2.3.2-1 

2.3.2-2(1) 

2.3.2-3(1) 

2.3.2-4(1) 

2.3.2-5(1) 

2.3.2-6(1) 

2.3.2-7(1) 

2.3.2-8(1) 

2.3.2-9(1) 

2.3.2-10(1) 

2.3.2-11 

LGS EROL 

TABLES (Cont'd) 

Title 

Summary of South East Pennsylvania Air Basin Air Quality 
Data 

Summary of COPAMS, Air Quality Data 

LGS Percent Data Recovery for Meteorological Sensors 

Weather Station No.1, Annual Wind Distribution by 
Brookhaven Turbulence Class, January 1972 to 
December 1976 

Weather Station No.1, Monthly Wind Distribution by 
Brookhaven Turbulence Class, January 1972 to 
December 1976 

Weather Station No.1, Annual Wind Distribution by 
NRC Lapse Rate Stability Class, 266-26 ft. Height 
Interval, January 1972 to December 1976 

Weather Station No.1, Monthly Wind Distribution by 
NRC Lapse Rate Stability Class, 226-26 ft. Height 
Interval, January 1972 to December 1976 

Weather Station No.1, Annual Wind Distribution by 
NRC Lapse Rate Stability Class, 171-26 ft. Height 
Interval, January 1972 to December 1976 

Weather Station No.1, Monthly Wind Distribution by 
NRC Lapse Rate Stability Class, 171-26 ft. Height 
Interval, January 1972 to December 1976 

Weather Station No.1, Annual Wind Distribution by 
Brookhaven Turbulence Class, April 1972 to March 1973 

Weather Station No.1, Monthly Wind Distribution by 
Brookhaven Turbulence Class, April 1972 to March 1973 

Weather Station No.1, Annual Wind Distribution by NRC 
Lapse Rate Stability Class, 266-26 ft. Height Interval, 
April 1972 to March 1973 

Weather Station No.1, Monthly Wind Distribution by NRC 
Lapse Rate Stability Class, 266-26 ft. Height Interval, 
April 1972 to March 1973 
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2.3.2-12(1) 

2.3.2-13(1) 

2.3.2-14(1) 

2.3.2-15(1) 

2.3.2-16(1) 

2.3.2-17(1) 

2.3.2-18(1) 

2.3.2-19(1) 

2.3.2-20(1) 

2.3.2-21 

2.3.2-23(1) 

LGS EROL 

TABLES (Cont'd) 

Title 

Weather Station No.1, Annual Wind Distribution by NRC 
Lapse Rate Stability Class, 171-26 ft. Height Interval, 
April 1972 to March 1973 

Weather Station No.1, Monthly Wind Distribution by NRC 
Lapse Rate Stability Class, 171-26 ft. Height Interval, 
April 1972 to March 1973 

Weather Station No. 2 Annual Wind Distribution by 
Brookhaven Turbulence Class, April 1972 to March 1973 

Weather Station No.2, Monthly Wind Distribution by 
Brookhaven Turbulence Class, April 1972 to March 1973 

Weather Station No.2, Annual Wind Distribution by 
NRC Lapse Rate Stability Class, 300-26 ft. Height 
Interval, April 1972 to March 1973 

Weather Station No.2, Monthly Wind Distribution by 
NRC Lapse Rate Stability Class, 300-26 ft. Height 
Interval, April 1972 to March 1973 

Weather Station No.2, Annual Wind Distribution by 
NRC Lapse Rate Stability Class, 155-26 ft. Height 
Interval, April 1972 to March 1973 

Weather Station No.2, Monthly Wind Distribution by 
NRC Lapse Rate Stability Class, 155-26 ft. Height 
Interval, April 1972 to March 1973 

Satellite Tower, Annual Wind Distribution by 
Brookhaven Turbulence Class, January 1975 to 
December 1976 

Satellite Tower, Monthly Wind Distribution by 
Brookhaven Turbulence Class, January, 1975 to 
December 1976 

Satellite Tower, Annual Wind Distribution by NRC 
Lapse Rate Stability Class, 266-26 ft. Height 
Interval, January 1975 to December 1976 

Satellite Tower, Monthly Wind Distribution by NRC 
Lapse Rate Stability Class, 266-26 ft. Height 
Interval, January 1975 to December 1976 
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2.3.2-24(1) 

2.3.2-25(1) 

2.3.2-26 

2.3.2-27 

2.3.2-28 

2.3.2-29 

2.3.2-30 

2.3.2-31 

2.3.2-32 

2.3.2-33(1) 

2.3.2-34(1) 

2.3.2-35(1) 

2.3.2-36(1) 

2.3.2-37(1) 

2.3.2-38(1) 

LGS EROL 

TABLES (Cont'd) 

Title 

Satellite Tower, Annual Wind Distribution by NRC 
Lapse Rate Stability Class, 171-26 ft. Height 
Interval, January 1975 to December 1976 

Satellite Tower, Monthly Wind Distribution by NRC 
Lapse Rate Stability Class, 171-26 ft. Height 
Interval, January 1975 to December 1976 

Limerick Generating Station Comparison of Annual 
Wind Direction Frequency Distributions (%) Weather 
Stat ion No. 1 

LGS Monthly Average Wind Speeds (mph) Weather 
Station No. 1 

LGS Comparison of Annual Wind Direction Frequency 
Distributions (%) Weather Station No. 1 

LGS Comparison of Annual Wind Direction Frequency 
Distributions (%) Weather Station No. 2 

LGS Comparison of Annual Wind Direction Frequency 
Distributions (%) from Equivalent Heights 

LGS Comparison of Annual Wind Direction Frequency 
Distributions (%) Low Level Sensors 

LGS Comparison of Monthly Average Wind Speeds (mph) 

Annual Wind Direction Persistence, Weather Station 
No.1, January 1972 to December 1976 

Monthly Wind Direction Persistence, Weather Station 
No.1, January 1972 to December 1976 

Annual Wind Direction Persistence, Weather Station 
No.1, April 1972 to March 1973 

Monthly Wind Direction Persistence, Weather Station 
No.1, April 1972 to March 1973 

Annual Wind Direction Persistence, Weather Station 
No.2, April 1972 to March 1973 

Monthly Wind Direction Persistence, Weather Station 
No.2, April 1972 to March 1973 
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2.3.2-39 

2.3.2-40 

2.3.2-41 

2.3.2-42 

2.3.2-43 

2.3.2-44 

2.3.2-45(1) 

2.3.2-46(1) 

2.3.2-47 

2.3.2-48(1) 

2.3.2-49(1) 

2.3.2-50(1) 

2.3.2-51 

2.3.2-52 

2.3.2-53(1) 

LGS EROL 

TABLES (Cont'd) 

Title 

Comparison of Wind Speed Frequency Distributions (%) 

Annual Frequency Distribution of Brookhaven 
Turbulence Classes, Weather Station No.1, January 
1972 to December 1976 

Annual Frequency Distribution of Pasquill Stability 
Classes, Weather Station No.1, January 1972 to 
December 1976 

Annual Frequency Distribution of Brookhaven 
Turbulence Classes, Weather Stations No. 1 and 2, 
April 1972 to March 1973 

Annual Frequency Distribution of Pasquill Stability 
Classes, Weather Station No. 1 and 2, April 1972 to 
December 1973 

BNL Turbulence Classification 

Annual Temperature Inversion Persistence, Weather 
Station No.1, January 1972 to December 1976 

Monthly Temperature Inversion Persistence, Weather 
Station No.1, January 1972 to December 1976 

Annual Temperature Inversion Persistence, Weather 
Station No.1, April 1972 to March 1973 

Monthly Temperature Inversion Persistence, Weather 
Station No.1, April 1972 to March 1973 

Annual Temperature Inversion Persistence, Weather 
Station No.2, April 1972 to March 1973 

Monthly Temperature Inversion Persistence, Weather 
Station No.2, April 1972 to March 1973 

LGS Mean Morning and Afternoon Mixing Heights 

Monthly and Annual Means and Extremes of Ambient 
Temperature, Weather Station No.1, January 1972 to 
December 1976 

Annual Frequency Distribution of Ambient 
Temperature, Weather Station No.1, January 1972 to 
December 1976 
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2.3.2-54(1) 

2.3.2-55(1) 

2.3.2-56(1) 

2.3.2-57 

2.3.2-58 

2.3.2-59 

2.3.2-60(1) 

2.3.2-61(1) 

2.3.2-62(1) 

2.3.2-63(1) 

2.3.2-64(1) 

2.3.2-65(1) 

2.3.2-66 

2.3.2-67 

- -

LGS EROL 

TABLES (Cont'd) 

Title 

Monthly Frequency Distribution of Ambient 
Temperature, Weather Station No.1, January 1972 to 
December 1976 

Annual Summary of Diurnal Temperature Variation, 
Weather Station No.1, January 1972 to December 1976 

Monthly Summary of Diurnal Temperature Variation 
Weather Station No.1, January 1972 to December 1976 

Comparison of Monthly Mean Temperatures, Limerick 
Versus ·Philadelphia 

Comparison of Monthly Mean Temperatures, Limerick 
Versus Allentown 

Monthly Precipitation Distribution, Weather Station 
No.1, January 1972 to December 1976 

Annual Precipitation Wind Roses by Precipitation 
Rate Class, Weather Station No.1, January 1972 to 
December 1976 

Monthly Precipitation Wind Roses by Precipitation 
Rate Class, Weather Station No.1, January 1977 to 
December 1976 

Annual Precipitation Rate Distribution, Weather 
Station No.1, January 1972 to December 1976 

Monthly Precipitation Rate Distribution, Weather 
Station No.1, January 1972 to December 1976 

Annual Summary of Precipitation Intensity Versus 
Duration, Weather Station No.1, January 1972 to 
December 1976 

Monthly Composite Summary of Precipitation 
Intensity Versus Duration, Weather Station No.1, 
January 1972 to December 1976 

Comparison of Monthly Mean Precipitation, Limerick 
Versus Philadelphia 

Comparison of Monthly Mean Precipitation, Limerick 
Versus Allentown 
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2.3.2-68(1) 

2.3.2-69(1) 

2.3.2-70(1) 

2.3.2-71(1) 

2.3.2-72(1) 

2.3.2-73(1) 

2.3.2-74(1) 

2.3.2-75(1) 

2.3.2-76(1) 

2.3.2-77(1) 

2.3.2-78(1) 

2.3.2-79(1) 

2.3.2-80(1) 

2.3.2-81 ( 1) 

2.3.2-82 

2.3.2-83 

2.3.2-84 

2.3.2-85 

2.3.2-86 

2.3.2-87 

2.3.2-88(1) 

2.4-1 

REV. 1, 9/81 

LGS EROL 

TABLES (Cont'd) 

Title 

Annual Frequency Distribution of Relative Humidity 

Monthly Frequency Distribution of Relative Humidity 

Annual Summary of Diurnal Relative Humidity Variation 

Monthly Summary of Diurnal Relative Humidity Variation 

Annual Frequency Distribution of Absolute Humidity 

Monthly Frequency Distribution of Absolute Humidity 

Annual Summary of Diurnal Absolute Humidity Variation 

Monthly Summary of Diurnal Absolute Humidity Variation 

Annual Frequency Distribution of Dew Point Temperature 

Monthly Frequency Distribution of Dew Point Temperature 

Annual Summary of Diurnal Dew Point Temperature Variation 

Monthly Summary of Diurnal Dew Point Temperature 
Variation 

Annual Cumulative Frequency Distribution of Wet 
Bulb Temperature 

Monthly Cumulative Frequency Distribution of Wet 
Bulb Temperature 

Comparison of Mean Morning and Afternoon Relative 
Humidity 

Comparison of Frequency Distributions of Daily 
Average Relative Humidity Values 

Comparison of Annual Frequency Distributions of 
Hourly Relative Humidity Values 

Mean Number of Days with Heavy Fog 

Offsite Elevations Versus Distance from Vent 

Onsite Elevations Versus Distance from Vent 

Joint Frequency Distribution of Relative Humidity, 
Wind Direction, Wind Speed and Atmospheric 
Stability Class 

Principal Tributaries of the Schuylkill River 
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2.4-2 

2.4-3 

2.4-4 

2.4-5 

2.4-6 

2.4-7 

2.4-8 

2.4-9 

2.4-10 

2.4-11 

2.4-12 

2.4-13 

2.4-14 

2.4-15 

2.4-16 

2.4-17 

LGS EROL 

TABLES (Cont'd) 

Title 

Surface Water Gauging Stations upstream From 
Limerick Site 

Minor Dams Upstream of LGS 

Dams on the Schuylkill Downstream of LGS 

Major Floods at Selected Stations 
on the Schuylkill River 

Instantaneous and Average Daily Minimum Flows Each Year 
for the Schuylkill at Pottstown, Pennsylvania, (cfs) 

Duration Table of Daily Flow for the Schuylkill 
River, Perkiomen Creek, and Delaware River (cfs) 

Long-Term Average Stream Flows for the Schuylkill 
River, Perkiomen Creek, and Delaware River 

Observed and Estimated Water Surface Elevations of 
the Schuylkill River at LGS 

Domestic Water Users on the Schuylkill River 
Downstream of Limerick Site 

Industrial Water Users on the Schuylkill River 
Downstream of Limerick Site 

Summary of Average (1974-78) Water Quality Data 
During November Through May for the Schuylkill River 

Summary of Average (1974-78) Water Quality Data 
During June Through October for the Schuylkill River 

Summary of East Branch Perkiomen Creek Water 
Quality, 1975 through 1978 

Summary of East Branch Perkiomen Creek Water 
Quality 1975 through 1978 

Water Quality Records of the Delaware River at 
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CHAPTER 2 

THE SITE AND ENVIRONMENTAL INTERFACES 

2.1 GEOGRAPHY AND DEMOGRAPHY 

2.1.1 SITE LOCATION AND DESCRIPTION 

2.1.1.1 Specification of Location 

Limerick Generating Station is located in southeastern 
Pennsylvania on the Schuylkill River, about 1.7 miles southeast 
of the limits of the Borough of Pottstown, and about 20.7 miles 
northwest of the Philadelphia city limits. The Schuylkill River 
passes through the site, separating the western portion, located 
in East Coventry Township, Chester County, from the eastern 
portion, located in Limerick Township and Pottsgrove Township, 
Montgomery County, Pennsylvania. Figure 2.1-1 identifies the 
general location of the Limerick site, and Figure 2.1-2 shows the 
immediate environs, within 5 miles of the site. 

The Universal Transverse Mercator coordinates of the Limerick 
Unit 1 reactor are 4,452,582.462 meters north and 449,984.170 
meters east, Zone 18T. The corresponding Greenwich coordinates 
for Unit 1 are 40 0 13'26.67" north latitude and 75 0 35'16.27" west 
longitude. The Unit 2 reactor is located at 4,452,582.462 meters 
north and 450,033.548 meters east, Zone 18T of the Transverse 
Mercator Coordinate System, with corresponding 40 0 13'26.64" north 
latitude and 75 0 35'14.15" west longitude coordinates. 

2.1.1.2 Site Area 

The land portion of the site consists of 595 acres, as shown in 
Figure 2.1-3. The property within the site boundary is owned by 
Philadelphia Electric Company except 'as noted below. The site 
boundary is shown in Figure 2.1-3. As shown in Figure 2.1-3, the 
site is traversed by several public roads, a ConRail right-of
way, and the Schuylkill River. These areas, including the island 
in the river, are considered public passageways and not part of 
the site property. 

The site is located in gently rolling countryside, traversed by 
numerous valleys containing small streams that empty into the 
Schuylkill River. On the eastern bank of the Schuylkill River, 
the terrain rises from just under el 110 MSL, at the river, to 
approximately el 300 MSL toward the east, which is the highest 
ground on the site boundary. Two parallel streams, Possum Hollow 
Run and Brooke Evans Creek, cut through the site in wooded 
valleys, running southwest into the Schuylkill River. Grade in 
the area of the reactor and turbine enclosures is about el 217 
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MSL. On the western bank of the river the terrain is relatively 
flat, rising only about 50 feet from the shore to the western 
edge of the site. One small stream flows southeastward through 
the site to the Schuylkill River. 

The exclusion area for Limerick Generating Station, shown in 
Figure 2.1-3, is defined as the area encompassed by a radius of 
2500 feet from the center of each reactor unit. The property 
within the exclusion area is owned by Philadelphia Electric 
Company, except as noted below. As shown in Figure 2.1-3, the 
exclusion area is traversed by several public roads, a ConRail 
right-of-way, and the Schuylkill River. These areas, including the 
island in the river, are considered public passageways and not part 
of the site property. Arrangements for control of public access to 
these areas in the event of an emergency have been made with the 
Pennsylvania State Police and with ConRail, as described in the 
Emergency Plan. 

There are no outstanding mineral rights within the exclusion area. 

The locations of principal station structures are shown in 
Figure 2.1-4. In addition, the Limerick Atomic Information 
Center is located on the site property. The information center, 
owned and operated by Philadelphia Electric Company, is open to 
the public during specified hours. Admission to the information 
center is controlled by Philadelphia Electric Company. 

A power plant simulator, used for training operating personnel, 
is adjacent to the site. This facility is operated by General 
Physics Corporation. Use of the facility is controlled by 
Philadelphia Electric Company. 

2.1.1.3 Boundaries for Establishing Effluent Release Limits 

The boundary line of the restricted area, as defined in 10 CFR 
Part 20, is identical to the site boundary line shown in 
Figure 2.1-3. The land area within the boundary lines is owned 
by Philadelphia Electric Company. Control of public passageways 
is discussed in Section 2.1.1.2. 

There are no permanent residences within the restricted area. 

Station effluent release points are shown in Figure 3.1-2. 

2.1.2 POPULATION DISTRIBUTION 

2.1.2.1 Population Within 10 Miles 

The population distribution within 10 miles, as a function of 
distance and direction, for the decades 1970 through 2020 and for 
1985, is listed in Tables 2.1-1 through 2.1-7. The 1970 and 1980 
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data are taken from actual census data and the other years are 
taken from projections (Table 2.1-15). The 1985 projections are 
considered to be representative of population near the year of 
initial station operation, and the 2020 projections represent 
population near the end of station operation. These prcjections 
are based on 1980 census data. The 1980 data shows that 
population has decreased. A map, keyed to Tables 2.1-1 through 
2.1-7, is provided in Figure 2.1-5. 

The population distribution within 10 miles is based upon the 
number of households, obtained from a 1980 meter count of 
Philadelphia Electric Company's residential customer billing 
file, and a 1980 meter count of Metropolitan Edison Company's 
billing file. A factor of 2.88 persons per residential meter in 
Philadelphia Electric Company territory, and a factor of 2.70 
persons per residential meter for the Metropolitan Edison Company 
territory were used to convert the meter count into population. 

Projected populations were determined by using county projection 
factors obtained from state agencies. Where information was not 
available to the year 2020, Philadelphia Electric Company 
extended the available information through that year. 
Table 2.1-15 lists the sources of population information. 

Population for the year 1983 was estimated by Philadelphia Electric 
Company by extrapolation of data between 1980 and 1990. 
Projections for the years 2010 and 2020 were made by increasing 
projections for the year 2000 at a rate of 20% per 10-year period. 

2.1.2.2 Population Between 10 and 50 Miles 

Population distribution between 10 and 50 miles for the decades 
between 1970 through 2020 and for the year 1985 is listed in 
Tables 2.1-8 through 2.1-14. The 1970 and 1980 data are taken 
from actual census data and the other years are based on 
projections (Table 2.1-15). A map, keyed to Tables 2.1-8 through 
2.1-14, is provided in Figure 2.1-6. 

Projected populations were determined by using county projection 
factors obtained from state agencies. Where information was not 
available to the year 2020, Philadelphia Electric Company 
extended the available information through that year. 
Table 2.1-15 lists the sources of population information. 

Population changes for 1950 through 1980 in the counties within 
50 miles of the station are indicated in Table 2.1-16. 
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2.1.2.3 Transient Population 

The" transient population in the site area is classified as daily 
or seasonal. The daily transients result from an influx of 
employees to local business and industrial facilities. Local 
industries, and their location and employment, are listed in 
Table 2.1-17. The only industries with a significant daily 
transient population are Mrs. Smith's Pie Company, Sircom 
Knitting Company, and Crouse Company. 

Seasonal transients result from use of recreational areas, of 
which there· is only the Countryside Swim Club, Inc., within 
1.3 miles of the station. The maximum daily attendance at the 
swim club is estimated to be 800, with a daily average of 400 
during the summer season. 

A 1976 creel survey of people fishing the Schuylkill River within 
5 km of the station showed that 96 percent lived within 10 km of 
the river and thus do not comprise a transient population. These 
data also projected 1980 fishing pressure within 5 km of the 
station at 8800 angler hours for the principal fishing months of 
May through September. The average time spent fishing was 3.5 
hours from shore and 4.7 hours by boat. Less than 20 percent of 
the fishing pressure came from boats. Table 2.1-42 describes 
boating hours per year as cited by the Pennsylvania Fish 
Commission. Based on these data and data collected in a 1980 
creel survey conducted as part of the Limerick preoperational 
program, an average of 1100 boaters per year could be expected to 
use the Schuylkill River within 10 miles of the station, most of 
which would occur below Vincent Dam (3.3 miles below the station). 

2.1.2.4 Age Distribution 

The age distribution in Montgomery County compared with the U.S. 
population in 1980 is shown below: 

0-11 
12-17 
18 and over 
Total 

Percent in Age Group 

Montgomery County 

14.9 
10.5 
74.6 

100.0 

United States 

17.7 
10.3 
72.0 

100.0 

There is no reason to believe that there will be a significant 
difference in age distribution in the year 2000 between the 
United States and Montgomery County. The United States age 
distribution in 2000 is shown below: 
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0-11 
12-17 
18 and over 
Total 
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Percent in Age Group 

16.5 
8.7 

74.8 
100.0 

2.1.3 USE OF ADJACENT LANDS AND WATERS 

The general land use character of the area within 5 miles of the 
Limerick site is rural and open, and contains one major forest, 
located in northern Limerick and Lower Pottsgrove Townships. A 
discussion of local land use was provided in Section 2.1.4 of the 
Limerick Generating Station Environmental Report - Construction 
Permit Stage (Revised). There have been no major changes in 
actual or projected land use patterns. 

Present and projected land use within a 5-mile radial area of 
Limerick is presented in Tables 2.1-18 and 2.1-19. The urban 
development and population concentration near Limerick lies outside 
a 2-mile ring and, historically, has been oriented along the 
Schuylkill River, with recent suburban growth spilling out over 
municipal boundaries. About half of the 1980 population was 
located in the Boroughs of Pottstown, Royersford, Spring City, and 
unincorporated areas of South Pottstown and Kenilworth. Pottstown 
Borough, with a 1980 population of 22,729 people, is the largest 
local municipality. The borough's population declined from 1960 to 
1970 and continued to decline from 1970 to 1980. 

2. 1 .3. 1 Industries 

Industries with 10 or more employees within 5 miles of Limerick 
Generating Station are listed in Table 2.1-17. The number of 
employees, products, and locations is listed for each establishment. 

The nearest industry to the site is the Pottstown Trap Rock Quarry, 
Inc. Operations of the quarry include the detonation of explosives 
in the process of quarrying stone. However, the use of explosives 
is infrequent and only enough explosives for one particular 
application are brought to the quarry. There are no explosives 
stored on the quarry site. Other industries located within 
1.3 miles of the station include Hooker Chemical Company, Mahr 
Printing, Inc., Eastern Warehouses, Inc., Amerind-MacKissic, Inc., 
and Structural Foam, Inc. The location of these industries is shown 
in Figure 2.1-7. Hooker Chemical Company is the only establishment 
near the Limerick Generating Station that has significant quantities 
of hazardous materials stored onsite. These materials are listed in 
Table 2.1-20. 

As shown in Figure 2.1-8, there is a natural gas pipeline adjacent 
to the site, consisting of two separate pipes, operated by the 
Columbia Gas Transmission Company, and an oil pipeline operated by 
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Atlantic Richfield Company within the site area. Other pipelines 
within 5 miles of the station are operated by Philadelphia Electric 
Co, Mobil Oil, Texas Eastern Transmission Corp, Transcontinental 
Gas Pipe Line Corp, and UGI Corp. Pipe sizes, age, operating 
pressure, etc., are listed in Table 2.1-21. At the present time, 
there are no plans to utilize these pipelines to transport products 
other than those currently transported. 

2.1.3.2 Transportation Routes 

The major transportation routes located within 5 miles of the site 
include the following: 

a. U.S. Route 422, an east-west highway passing approximately 
1-1/2 miles to the north of the site. 

b. Pennsylvania (PA) Route 100, a north-south highway passing 
approximately 4 miles west of the site. 

c. Pennsylvania (PA) Route 724, a southeast-northwest highway 
passing approximately 1 mile southwest of the site. 

d. The Consolidated Rail Corporation line (formerly Reading 
Company), passing through the site along the north bank of 
the Schuylkill River. The line is comprised of three 
tracks and has a rail spur serving the station. 

e. The Consolidated Rail Corporation line (formerly 
Pennsylvania Central Railroad), running in north-south 
direction, passing along the western boundary of the site. 

These transportation routes are shown in Figure 2.1-8. Planned 
changes to local transportation routes include the extension of the 
Schuylkill Expressway, and Interstate Route No. 76 from Valley 
Forge to the terminus of the Pottstown bypass, U. S. Route 422. 
The proposed alignment follows the Schuylkill River, generally 
about a mile away, and passes near the northern boundary of 
Royersford Borough. About midway through Limerick Township, the 
expressway veers northward to join with U.S. Route 422. In the 
viCinity of the Limerick site, the expressway is located farther 
away from the Schuylkill River than in any other location. 

Expressway interchanges now exist along the Pottstown Bypass at 
PA Route 100, Hanover Street, Keim Street, PA Route 724, 
Firestone Blvd., Township Line Road (presently labeled Evergreen 
Road on all street signs), and existing U.S. Route 422. The PA 
Route 100 interchanges are modified types, which necessitate 
turning movements across traffic flow to get onto and off the 
ramps. This turning movement tends to lower traffic capacity of 
the feeder streets, as well as the ramps. 
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The Township Line Road intersection, now a rural ramp interchange, 
would be rebuilt to provide for high speed continuity between the 
existing Pottstown Bypass and the Expressway extension. Township 
Line Road is a rather short road, about a mile in length, extending 
between existing U.S. Route 422 and Possum Hollow Road. 
Philadelphia Electric Company has extended and improved this road 
to a modern two-lane road with paved shoulders as the main access 
to the Limerick Site. Another important interchange of the 
Expressway extension is with Linfield Road, near Barlow Heights. 
Linfield Road is planned as an important regional traffic route, 
since it is now one of the only roads with an adequate bridge 
crossing the Schuylkill River between Pottstown and Royersford. 
The only remaining new interchange with the Expressway within a .5-
mile radius is with the road leading to the Royersford Borough. 

The lower Perkiomen Valley Plan proposes several highway 
improvements for Limerick Townsh.ip. Linfield Road is another 
important regional route to be improved to a semi control led 
access highway that would selectively restrict access of adjacent 
property owners, although still having grade level intersections. 
According to Department of Transportation design criteria, a 
semicontrolled access highway is designed to handle 5,000 to 
13,000 vehicles per day. Also included in this recommendation is 
the proposed relocation of existing U.S. Route 422 and Township 
Line Road that are recommended to be upgraded to collector roads. 
It was recommended that Township Line Road be extended and 
partially relocated to connect with Long View Road. 

The widening and improvement of PA Route 724 to a four-lane 
arterial highway, the programmed Phoenixville spur, and the long
range proposal for the Piedmont Expressway, are the highway 
factors critical to the future development south of the 
Schuylkill River in Chester County. The PA Route 724 improvement 
will include a new interchange with PA Route 100. This southern 
area is planned for less intensive development than the northern 
area. New industrial areas, however, are planned in Spring City, 
near improved PA Route 724 in East Coventry Township, and west of 
Pottstown Landing. This area is served by a lower level highway 
network, and the 1968 long-range sewer plans for Chester County 
antiCipate extensions in only the Pottstown Landing, South 
Pottstown, Kenilworth, and Sp~ing City areas. 

The Schuylkill River, in the vicinity of the Limerick site, is 
used only for recreational boating. Due to the presence of 
downstream dams, there is no commercial traffic on the river near 
the Limerick site. 

Pottstown Municipal Airport lies about 5 miles northwest of the 
site and is the only municipal airport within 5 miles. The 1978 
National Airport Plan classed it as a general utility airport, 
one that can handle general aviation craft, except transports and 
jets. Pottstown MuniCipal Airport has no scheduled airline 
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service, but serves a charter service, flying school, and 
privately owned aircraft. The airport runway is hard-surfaced, 
2700 feet long, and has a heading of 2500. A line extending from 
the runway to the northeast, along the runway's axis, would pass 
about 3.3 miles from the site boundary at its point of closest 
approach. Approximately 53 aircraft are based at the airport, 
and estimated operations are 16,000 annu~lly. 

Two additional airports exist at New Hanover, 5 miles north of the 
site, and at Limerick Center (Pottstown-Limerick airport). The 
latter facility lies about 2 miles northeast of the site, and is 
owned by Philadelphia Electric Company and leased to the airport 
operators. A few small private aircraft use this field. The New 
Hanover Airport has a sod runway, 3450 feet long, at a heading of 
270 degrees. The airport has no scheduled service, but serves 
skydiving operations and privately owned aircraft. Skydiving is 
the primary activity, with peak movements taking place on weekends, 
weather permitting. Approximately 70 percent of the aircraft using 
the airport are single-engine and 30 percent are twin-engine. The 
total number of movements is about 2500 annually. 

All landing fields within 10 miles of the site are listed in 
Table 2.1-22. These include 11 landing strips that are for 
private/restricted use only, and the Perkiomen Valley Airport. 

The Perkiomen Valley Airport has a hard-surfaced landing strip 
with no scheduled airline service, but it supports a charter 
service, flying school, and privately owned aircraft. The runway 
is 3000 feet long and has a heading of 2700. About 80 aircraft 
are based at this airport. Operations are estimated to be 7000 
for all aircraft annually. 

The Pottstown VOR (Very High Frequency Omni-Direction Range) is 
located 1.3 miles east of the Limerick Site. This radio range 
serves as a hub for several VOR airways used for commercial 
aircraft flights. These airways extend for 4 miles on each side 
of their centerlines. The Pottstown VOR is the main departure 
route from Philadelphia International Airport for flights gOing 
north and northwest but, due to traffic patterns, it is not used 
for arrivals. By the time departures reach Pottstown VOR, the 
flights have reached an altitude of 7000 feet. The federal 
airways passing within 10 miles of the site are listed in 
Table 2.1-23. 

2.1.3.3 Recreational Areas 

There are no major parks or recreational areas within 5 miles of 
the Limerick site. However, the Schuylkill River downstream of 
the site is utilized for recreational boating and fishing as 
discussed in Section 2.1.3.6. 
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The Countryside Swim Club, shown in Figure 2.1-7, is located 
approximately 1 mile from the site. Estimated average daily 
attendance during the swimming season is 400 people. 

The 5-mile area also contains the Eastern State Game Farm and 
State Game Refuge. The Eastern State Game Farm raised and 
released 60,000 pheasants between July 1, 1975 and June 30, 1976. 
No other wildlife is raised or released from this facility. 
There is no other designated hunting area. However, small-game 
hunting is extensively pursued in almost all areas except where 
prohibited by Pennsylvania law. 

2.1.3.4 Agricultural Land Use 

The agricultural industry in the vicinity of the Limerick site is 
mainly made up of small independent farmers producing small 
amounts of agricultural goods for local distribution. An 
agricultural land use survey in the vicinity of Limerick was 
performed in early 1976. This survey utilized data from a 
door-to-door survey of farmers within 5 miles of the site, and 
published agricultural data for the area from 5 to 50 miles. The 
State of Pennsylvania had lost about 170,000 acres of farm land 
per year from 1960 through 1974. 

Table 2.1-24 gives the location of the nearest milk cow, milk 
goat, residence, site boundary, and vegetable garden within 
5 miles of the site, for each of 16 sectors. . 

Table 2.1-25A lists the location of dairy pastures by sector and 
distance. Tables 2.1-25B through 2.1-25E list the locations of 
beef, swine, sheep, and goat pastures within 5 miles of Limerick 
Generating Station by sector and distance.' The actual locations 
of these pastures were established by field survey, and 
transferred to U.S. Geological Survey maps, scale 1:24,000. The 
distances and directions of the approximate center of each 
pasture from the point midway between the Limerick vents were 
determined from these maps. 

The milk produced by the dairy farmers in the vicinity of 
Limerick is used for a variety of purposes. The destination of 
milk produced within 5 miles of the site is shown in 
Table 2.1-26. A majority (95%) is sold to nine dairy processors 
for distribution. The remaining 5% is sold directly to consumers 
and to the Hershey Chocolate Company for making candy. The 
distribution of milk for the state of Pennsylvania is presented 
in Table 2.1-27. Approximately 66% of all milk is used as whole 
milk by consumers. The remainder is used for processed foods. 

The production of milk, meat, and crops within 50 miles of 
Limerick is given in Tables 2.1-28 through 2.1-35. A breakdown 
of individual crop types and yield is given in Table 2.1-36. 
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The feeding p~actices of dai~y farmers we~e also investigated as 
part of the 0-5 mile su~vey. It is believed that the results of 
this investigation apply to distances to 50 miles. A wide 
variety of feeding regimes are employed. For the purposes of 
this su~vey an "imported" feed is one produced outside the a~ea. 
The small dairy fa~ms generally depend heavily upon pasture 
feeding during the pastu~e season, and on home-g~own c~ops du~ing 
the winter months. The relative contribution of pastu~e grass to 
the cows' diet may be determined by examining the change in the 
amount of nonpastu~e feeds consumed from g~azing to nong~azing 
seasons. Since dairy farmers try to maintain the total milk 
production of their herds at a constant level, they must keep 
energy intake constant throughout the year. They will substitute 
non-pasture feeds for pasture grass du~ing the winter months. 
Data indicate that during the pasture season grass contributes 
about 30% of the total feed intake. The pasture season in the 
vicinity of the site ranges from ea~ly April to late October. 
Larger farms tend to depend upon imported feeds, and not on 
pasture as a major feed constituent. This is due to the high 
cost of land in this area, and the low productivity of pastures. 

2.1.3.5 Residences 

The location of all real residences within 1 mile of a point 
midway between the Limerick vents was established by field 
survey. The distance to each of these real residences, as 
measured from a 1:24,000-scale U.S. Geological Survey Map, is 
listed by sector in Table 2.1-37. The nearest residence in the 
SSE sector is located outside the 1-mile radius, at about 
5400 feet from the Limerick vents .. Since the location of real 
residences in the interval from 1 mile to 5 miles from the 
Limerick vents were numerous and.uniformly distributed, it was 
neither practical nor necessary' to determine their location by 
field survey. 

2.1.3.6 Surface Water Use 

Table 2.1-38 and Figure 2.1-9 locate the downstream municipal 
water users on the Schuylkill River between the station and the 
Fairmount Dam in Philadelphia. No other municipal water supplier 
can be affected by station liquid effluents within 50 miles of 
the site. Table 2.1-38 lists present and projected withdrawal 
rates and the populations served by each supplier. Two of the 
supplie~s, Keystone Water Company-Norristown District and the 
Borough of Phoenixville, use Schuylkill River wate~ exclusively. 

The city of Philadelphia also utilizes the Delaware River 
upstream of the confluence of the Schuylkill River as an 
additional surface water source, at a rate of 282 million gallons 
per day. The Delaware River, at the point of water withdrawal, 
is not affected by the station effluents. 

2.1-10 
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The Philadelphia Suburban Water Company utilizes additional 
surface and ground water sources. The ground water sources are 
located in hydrologic provinces completely separated from the 
site and are not affected by station effluents. Additional 
surface water sources used are the 4400-million-gallon Green Lane 
Reservoir on Perkiomen Creek and the 350-million-gallon Pickering 
Reservoir on Pickering Creek. Neither of these reservoirs is 
affected by station liquid effluents. The Citizens utilities 
Home Water Company draws an additional 1.4 million gallons per 
day from a 600-foot well near the Schuylkill River, approximately 
2 miles downstream from the Limerick site. 

A door to door agricultural survey within 5 miles of the station 
as well as information for distances to 50 miles have provided no 
positive indication of the existence of agricultural irrigation 
downstream of Limerick Generating Station. Information was 
provided by the following agencies: philadelphia County 
Extension Service, Montgomery County Extension Service, Delaware 
County Extension Service, Chester County Extension Service, 
New Jersey Dept. of £nvironmental protection-Division of Water 
Resources, and the Delaware River Basin Commission. 

Industrial water users are listed in Table 2.1-39 and located in 
Figure 2.1-9. 

There is no commercial fishing or shellfishing industry 
throughout the entire length of the Schuylkill River. 
Furthermore, as a result of the river's physical restraints, 
future commercial fishing development is not anticipated. 

The river downstream of the Limerick site is utilized for 
recreational boating and fishing. Table 2.1-40 lists the areas 
that are presently accessible for these purposes, and 
Table 2.1-41 lists potential downstream recreational areas. 
Boating and fishing hours spent on the river are listed in 
Tables 2.1-42 and 2.1-43, respectively. Table 2.1-44 lists the 
species of fish most frequently caught in the vicinity of 
Limeiick Generating Station. 

2.1.3.7 Ground Water Use 

Present and projected ground water usage is discussed in 
Section 2.4. 

REV. 1, 9/81 2.1-11 
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TABLE 2.1-1 

POPULATION DISTRIBUTION 0-10 MILES 
1970 

DISTANCE (MILES) 

Sector 0-1 1-2 2-3 3-4 4-5 5-10 10-Mile Total 

N 48 579 423 533 782 6,969 9,334 
NNE 110 206 262 360 152 3, 121 4,211 
NE 21 74 223 322 311 2,982 3,933 
ENE 25 71 276 368 180 1,839 2,759 
E 18 113 318 474 376 11,995 13,294 
ESE 57 131 333 290 328 14,366 15,505 
SE 0 417 1 , 175 4,419 1,235 3, 191 10,437 
SSE 1 1 308 1,326 3,612 1,498 25,337 32,092 
S 3 390 244 67 337 4,043 5,084 
SSW 0 460 290 314 223 2,023 3,310 
SW 55 186 163 281 266 3, 191 4,142 
WSW 42 205 473 397 948 1, 120 3, 185 
W 49 59 1,190 1, 192 1,896 304 4,690 
WNW 7 76 3,256 11,072 3,323 8,267 26,001 
NW 23 466 3,338 8,481 1,987 1,091 15,386 
NNW 10 675 1 , 112 1,093 815 6,234 9,939 

Total 479 4,416 14,402 33,275 14,657 96,073 163,302 
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TABLE 2. 1-2 

POPULATION DISTRIBUTION 0-10 MILES 
1980 

DISTANCE (MILES) 
_ .... -~--"-==--::'- ~~-=-:O::O-=-":"::II~-:::t~~~-=-~-=-~"='~-=:'~"::JI':a~"=»":3~~_'::lI~~~-=-_~"=»~--=--___ 

5P £t;Qr Q=.l l~ ~ l=! !!::2 5-10 10-Mile Total -
"1 58 682 894 397 753 3,158 5,942 
~"lF 46 1,088 244 478 204 2,428 4,488 
"l~ 46 40 202 334 276 3,732 4,630 
Brq~ 12 1)8 199 380 228 5,139 6,016 
'P. 20 150 271 389 418 5,120 6,368 
BS~ 29 179 297 268 579 9,223 10,575 
Slf': r:. 369 141 4,844 4,055 6,830 16,245 
ss~ 0 190 285 2,664 1,587 20,992 25,718 
s 3 343 331 164 340 3,864 5,045 
SSfN 12 611 308 513 268 1,848 3,560 
sr.1 69 181 204 311 300 1,783 2,848 
ro1c:;r,r 46 179 533 458 1,596 1,899 4,711 
rA7 35 118 1,754 1,515 1,054 2,239 6,715 
rN1\'T~.v 40 320 2,992 11,076 3,545 9,791 27,764 
?\fW 20 288 1,872 6,667 1,309 4,004 14,160 
l':JT\1H 35 711 1,727 1,237 1,304 6,555 11,569 

---~-- ------ ~~~ 

"'otal 477 5,507 12,254 31,695 11,816 88,605 156,354 
•• - -:."' •. '--:'1'. ~'-""-~~~~"':?--""'::I'-=-~-:-;'-::''='~~-=-~~'::I>~-==-~-=-~~-=-,"=,-=-~~-==--=--=-~-:::::'~-:::t~-==-~.C:Si&l. =-==. -

Rev. 16, 12/83 
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T~BLE 2.1-3 

POPULATION DISrRIBUrIO~ 0-10 MILES 
1985 

DIST~NCE (:o!ILES) 

----.---------------------------------

~~Qf Q=..1 1-£ ~-3 3-4 4-5 5-10 10-~ile Total 

N 60 712 933 ~14 786 3,296 6,201 I 
NNE 48 1,135 254 499 212 2,533 4,681 I 
NE 48 42 210 349 288 3,894 4,831 1 
ENE 12 60 207 391 237 5,359 6,272 I E 21 136 282 406 436 5,341 6,642 
ESE 30 186 309 219 604 9,620 11,028 
SE 6 385 147 5,054 4,230 7,126 16,948 

J SSE 0 204 306 2,861 1,704 22,544 2 7 ,619 
S 3 368 356 176 365 4,150 5,418 I 
SSW 12 656 331 551 288 1,986 3,824 I 
SW 74 195 220 334 322 1,913 3,058 

I WSW 49 192 572 492 1,714 2,041 5,060 
W 37 127 1,884 1,627 1,132 2,405 7,212 I WNW 42 334 3,122 11,556 3,699 10,215 28,968 
NW 21 300 1,953 6,955 1,366 4,176 14,771 

I NNW 36 142 1,802 1,290 1,361 6,839 12,070 

---- ---- -----
Total 499 5,194 12,888 33,240 18,744 93,438 164,603 

--------------------------------------

Rev. 20, 09/84 
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T~BLE 2.1-~ 

POPULATION DISTRIBOrION 0-10 MILES 
1990 

DIST~_NCE (\1ILES) 

------------------------------------
~!:Qf Q::l 1::~ 1:.~ 3-!, 4-5 5-10 10-Mile Total 

N 63 741 972 431 818 3,433 6,458 
NNE 50 1,182 265 519 221 2,637 4,874 
NE 50 44 219 363 300 4,055 5,031 
ENE 13 63 216 413 247 5,582 6,534 
E 22 163 294 422 454 5,563 6,918 
ESE 31 194 322 291 629 10,019 11,486 
SE 6 401 153 5,263 4,406 7,423 17,652 
SSE 0 218 327 3,058 1,822 24,097 29,522 
S 3 393 380 188 390 4,436 5,790 
SSW 13 701 354 588 307 2,123 4,086 
SW 79 208 235 357 344 2,046 3,269 
WSW 53 205 612 526 1,831 2,179 5,406 
W 40 136 2,013 1,739 1,210 2,570 7,708 
WNW 44 347 3,251 12,035 3,852 10,639 30,168 
NW 22 313 2,034 7,244 1,423 4,351 15,387 
NNW 38 773 1,876 1,344 1,417 7,123 12,571 

---- --- -----
Total 527 6,082 13,523 34,781 19,671 98,276 17 2,860 

---------------------------------------

Rev. 20, 09/134 
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T 1\B LE 2. 1-5 

POPULATION DISTRIBUrIO~~ 0-10 MILES 
2000 

DIST~~CE C'ULES) 

-~-------------------------------------------

§~£'!:Q~ Q::l 1-2 ~::~ 3-4 4-5 5-10 10-Mile Total ---------
N 6'1 756 990 440 834 3,499 6,583 
NNE 51 1,205 270 529 225 2,690 4,9 70 
NE 51 45 223 370 306 4,134 5,129 
ENE 13 64 220 421 252 5,691 6,661 
E 22 166 300 431 463 5,672 7,054 
ESE 32 198 329 297 641 10,213 11,710 
SE 6 408 156 5,365 4,491 7,566 17,992 
SSE 0 224 336 3,141 1,871 24,749 30,321 
S 3 404 390 194 401 4,557 5,949 
SSW 14 720 363 604 316 2,179 4,196 
SW 81 214 241 367 353 2,102 3,358 
WSW 54 211 628 540 1,881 2,239 5,553 
W 41 139 2,068 1,786 1,243 2,640 7,917 
WNW 45 354 3,314 12,268 3,927 10,844 30,752 
NW 22 319 2,073 7,384 1,450 4,435 15,683 
NNW 38 788 1,913 1,370 1,444 7,261 12,814 

---- ----
Total 537 6,215 13,814 35,507 20,098 100,471 176,642 

----------------------------------------

Rev. 20, 09/84 



LGS EROL 

TABLE 2.1-6 

POPULATION DISrRIB[JrION 0-10 MILES 
2010 

DISTANCE (MILES) 

- - .---.-

S~ct9r 0-1 1-2 2-3 ~ 11-5 5-10 10-Mile Total 

N 77 907 1,189 528 1,001 11,199 7,901 I 
NNE 61 1,446 324 635 271 3,227 5,964 I NE 61 54 268 4411 367 4,960 6,154 
ENE 15 77 2611 505 302 6,828 7,991 I 
E 27 199 360 517 555 6,806 8,11611 I 
ESE 38 237 394 356 769 12,257 111,051 I 
SE 8 490 188 6,438 5,390 9,081 21,595 I SSE 0 269 403 3,769 2,245 29,703 36,389 
S 4 485 469 232 481 5,468 7,139 
SSW 16 864 436 125 379 2,616 5,036 
sw 98 257 289 440 424 2,523 11,031 
WSW 65 253 754 648 2,258 2,685 6,663 
W 49 161 2,482 2,143 1,491 3,168 9,500 
WNW 54 425 3,971 14,122 4,112 13,013 36,903 
NW 27 383 2,488 8,861 1,1110 5,323 18,822 
NNW 46 945 2,295 1,644 1,733 8,714 15,377 

Total 646 1,458 16,580 112,601 211,118 120,571 211,980 

Rev. 20, 09/84 
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l'~BLE 2.1-7 

POPtJL~TION DISrRIB[JrIO~ 0-10 MTL"'S 
2020 

DISl'l\.~:E ( ~IL~Sl 

~~~~-----~-----------------------

~~tQr.: ~:.1 1=~ 2-3 3-4 4-5 3-10 1 O-'"tj.' e T::>tal 

N 92 1,088 1,426 633 1,202 5,039 9,U~O 

NNE 73 1,736 389 762 325 3,873 7,159 
ME 73 64 322 533 441 5,952 7,3 Q 5 
ENE 18 92 317 606 363 P,195 Q,591 
E 32 239 432 620 666 8,167 1Cl,156 
ESE 46 285 473 427 923 14,70P 16,Rf,2 
SE 9 588 225 7,726 6,468 10,P95 25,Q11 
SSE 0 323 48LJ LJ,523 2,694 35,6LJO 43,6f'4 
S 5 582 562 219 577 6,562 13,56 7 
SSW 20 1,037 523 870 455 3,1LJO 6,045 
SW 117 308 347 "528 509 3,027 4,~36 

WSW 78 303 905 177 2,709 3,226 "',QOq 
~1 59 200 2,978 2,57 2 1,790 3,801 11,400 
WNW 64 510 4,773 11,667 5,655 15,616 44,?85 
N1i-l 32 459 2,986 10,634 2,0139 6,385 22,585 
NNW 55 1,135 2,754 1,972 2,080 10,455 1R,451 

----- ---- ------
Total 773 8,949 19,896 51,129 28,946 144,681 254,3"74 

Rev. 20, O!=l/RQ 
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TABLE 2.1-8 

POPULATION DISTRIBUTION 10-50 MILES 
(1910) 

DISTANCE (MILES) 

SECTOR 0-10 10-20 20-30 30-40 40-50 50-MILE TOTAL 

N 9,334 6,253 40,245 42,944 27,908 126,684 
NNE 4,211 19,118 188,605 170,433 35,189 411,616 
NE 3,933 21,396 14,868 22,233 38,541 100.917 
ENE 2,759 38,121 38,625 17,188 28,712 125,405 
E 13,294 52,056 94,689 164,154 338,592 663,385 
ESE 15,505 131,917 724.262 ~ 610,275 73,658 1,555,617 
SE 10,437 90,554 1,255,912 566,591 103,141 2,026,701 
SSE 32,092 24,552 250,377 25.563 21,282 353,866 
S 5,084 60,017 29,018 332,241 18,248 444,608 
SSW 3,310 28,071 23,849 36,668 45,361 137,259 
SW 4,142 4,060 34,181 9,976 14,319 66,678 
WSW 3,185 7,472 19,717 62,299 126,433 219,106 
W 4,690 3,644 15,006 41,711 10,654 135,711 
WNW 26,001 123,101 11,310 18,760 26,015 265,193 
NW 15,386 1,191 16,911 14,553 61,969· 116,616 
NNW 9,939 9.816 14,500 5,792 34,883 14,930 

TOTAL 163,302 628,011 2,832,135 2,141,993 1,064,911 6,830,358 

Rev. 8, 12/82 
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TABLE 2. 1-9 

POPT!L~ 'II ON or STFIBUTIOl\l lU-~O !~IIES 

1980 
DISTANCE (MILES) 

S€ctor 0-10 10-20 20-30 30- LHJ QO-50 ~O-I"l.l..le 'rotal ------ ---- ---- ----
1',J 5,942 7,884 ~3,Obl 5~ "'~H ~4,H30 147,Q4!> 
NNE ","88 2",323 185,370 17~,~~!> 3B,'!!>1 Q2tl, QH', 
NE ",630 18,810 19,791 25,2!>3 1.19,1.183 11'1,9b1 
ENE 6,016 54,025 52,""5 19,8'14 3b,10tl 1bH,40H 
E: 6,368 60,190 8~,419 178, ~O-/ 33,,1.I~:n ObO,()31 
ESE 10,575 124,311 654,399 60Y,011 105,1]1.1 1 ,~04 ,C13o 
SE 16,245 aLf,571 1,OLf2,Yl!> 50Y,9b!j 182,225 1,tl3!>,Y24 
SSE 25,718 24,010 260,063 31,2'W 22,.,Q~ 303, FlY 
S 5,045 71,662 37,832 32 u ,41Y 23,112 40",130 
SSW 3,560 41,678 25,473 41,220 Q8,Fl1 10o,10H 
SvJ 2,848 7,111 3Q,5/:i3 11, ':lTI 18,tHS "5,0~., 
WSW 4,711 9,298 24,b62 12,9 JU 133,537 ~4!>,13H 

W 6,715 1i,729 1'/,437 49,1l::!0 11I,8 IH) 153,':>13 
t-TNW 27,16u 120,554 72,87':> 25 ,IB 1 29,0'U 2/b,00" I 
NW 11.1,160 9,026 17,164 11,026 63,1.180 1~0,H5b I 
NN~l 11,569 12,706 16,031 7 , ':>02 34,491 1::!2,2~4 J 

---- ---- -.----- ----- ---
Total 156,35" 675,548 2~602,580 2,166,~Y9 1,218,121.1 b,H19,50~ 

-------

Rev. 1'/, 0~/H4 
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TABLE 2.1-10 

POPULATION DISTRIBUTION 10-50 MILES 
1985 

DISTANCE (MILES) 

..§LC£Q! 0=.1Q 10- 2.,2 20-3Q 30-40 40-50 50-Mile Total 

N 6,201 15,786 55,411 58,654 26,896 162,948 I 
NNE 4,681 25,699 193,709 184,827 40,999 449,915 I 
NE '1,831 19,495 21,217 26,719 52,088 124,350 I 
ENE 6,272 54,208 56,225 21,111 39,128 176,9'14 I 
E 6,642 71,745 94,178 191,806 348,565 712,936 I ESE 11,028 136,168 600,174 571,592 108,755 1,427,717 
SE 16,948 84,872 948,054 500,820 186,962 1,737,656 
SSE 27,619 31,051 257,792 32,345 23,'107 312,214 
S 5,'118 18,282 39,399 3'13,371 24,571 491,041 
SS~ 3,82'1 43,076 27,358 49,699 50,543 174,500 I 
Sw 3,058 9,030 37,127 12,403 19,894 81,512 I 
WS~ 5,060 9,084 26,382 78,015 142,849 261,390 I 
W 7,212 4,335 18,608 53,247 79,911 163,313 , 
WNw 28,968 129,767 76,716 27,363 30,747 293,561 
NW 14,771 4,519 18,068 17,852 66,226 121,496 I NN~ 12,070 13,491 16,858 7,843 36,416 86,618 

--- -----
'Iotal 16'1,603 130,668 2,'187,276 2,171,661 1,271,957 6,838,171 

---------

Rev. 20, 09/8'1 
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N 6,458 
NNE 4,874 
NE 5,031 
ENE 6,534 
E 6,918 
ESE 11,486 
SE 17,652 
SSE 29,522 
S 5,790 
SSW 4,086 
SW 3,269 
WSW 5,406 
W 7,708 
WNW 30,168 
NW 15,387 
NNW 12,571 

------
Total 172,860 

L3S ERJL 

r~.BLE 2.1-11 

POPULAtION DISrFIBUTIJ~ 10-50 ~ILES 
19 0 0 

DIstA~CE P.ULES) 

lQ-2Q 20-30 30-~0 ----- ----
16,501 57,759 61,579 
26,941 202,042 193,452 
20,676 22,643 213,000 
56,983 60,007 22,529 
74,718 99,879 204,701 

141,812 545,945 545,422 
87,619 853,199 509,471 
33,077 255,520 35,376 
83,674 40,942 356,138 
46,044 29,239 52,309 
9,652 39,671 13,226 
9,678 28,101 83,101 
4,486 19,777 56,70~ 

136,351 80,556 28,896 
4,929 18,974 18,681 

14,243 17,682 8,183 

----- ------ ------

40-50 --
28,963 
43,149 
54,138 
41,340 

368,386 
118,7A7 
201,709 
24,065 
25,115 
53,205 
21,149 

152,160 
~"',972 
32,451 
68,9'72 
38,340 

----
767,384 2,371,936 2,21 7 ,772 1,356,901 

__ ...... :A-c." •. ___ ,, __ ... _____________________________________________ 

50-Mile Total -----------
171,260 , 
470,458 I 
130,488 I 
187,393 I 
754,602 I 

1,363,452 I 
1,669,61)0 I 

377,560 I 
511,659 I 
184,8B3 I 

86,967 I 
278,446 I 
173,651 I 
308,422 I 
126,943 I 
91,01~ I 

------
6,886,853 

RelT. 20, 09/1=14 
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rp.BLE 2. 1- 1 2 

POPULATIO~ DISrRJB~rIJ~ 10-50 ~ILES 
2000 

DISrANCE (~ILES' 

'--------'--'-----------------------------"1-------------------------------------------
~~£t9r. Q.=1Q. lQ.=fQ. fQ:J.Q. lQ:.~Q 40- 5Q 50-"-ti~ e ~ot_a~ 

N 6,583 16,837 58,743 62,8'71 2Q,'786 174,820 
NNE 4,970 27,473 205,566 198,2 Fl 2 44,225 480,516 
~E 5,129 21,141 23,171 30,320 59,686 139,453 
ENE 6,661 58,184 61,422 24,904 47 ,162 198,333 
E 7,054 76,172 102,12 7 209,526 389,~31 7AU,710 
ESE 11,710 144,573 542,450 572,224 137 ,627 1,408,5R!J 
SE 17,992 89,099 944,309 550,741 224,521 1,726,Fi62 
SSE 30,321 33,941 256,615 39,309 25,600 385,'792 
S 5,949 85,943 42,:>15 368,752 26,026 528,687 
SSW 4,196 47,295 30,:>36 54,130 55,746 191,403 
SW 3,358 9,915 40,738 13,566 21,947 89,524 
WSW 5,553 9,931 28,"79 7 85,157 155,924 285,362 
t~ 7,917 4,564 20,260 58,109 87,041 177,P90 
WNW 30,752 139,379 82,329 29,560 33,205 315,225 
~w 15,683 5,078 19,391 19,0~8 70,460 129,'700 
NNW 12,814 14,581 18,059 8,347 39,27 6 93,0"77 

------ ------ ------- ------ ----- ------
Total 176,642 784,114 2,376,034 2,324,885 1,449,063 7,10Q,13R 

Rev. 20, OQ/84 
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TABLE 2.1-13 

POPULATION DIsrRIBUTION 10-50 MILES 
2010 

DISTANCE (MILES) 

Sector 0-1,Q 10-20 20-30 30-40 40-50 50-Mile Total 

N 7,901 20,203 70,491 75,444 35,745 209,784 
NNE 5,964 32,968 246,677 237,938 53,069 576,616 
NE 6,154 25,371 21,813 36,384 11,622 167,344 
ENE 1,991 69,822 13,705 29,886 56,593 231,991 
E 8,464 91,406 122,553 251,430 461,794 941,647 
ESE 14,051 113,487 650,942 686,669 165,153 1,690,302 
SE 21,595 106,916 1,013,115 660,888 269,426 2,072,000 
SSE 36,389 40,734 307,940 47,173 30,722 462,958 
S 7,139 103,134 50,417 442,504 31,232 634,426 
SSW 5,036 56,752 36,041 64,955 66,896 229,680 
SW 4,031 11,895 48,889 16,280 26,336 107 ,431 
wSW 6,663 11,919 34,557 102,185 187,108 342,432 
W 9,500 5,418 24,311 69,129 104,447 213,465 
WNW 36,903 167,256 98,795 35,473 39,845 378,272 
NW 18,822 6,094 23,269 22,906 84,552 155,643 
NNW 15,377 17,499 21,611 10,016 47,131 111,694 

---- ---
Total 211,980 940,934 2,851,246 2,789,860 1,737,671 8,531,691 

--- ------

Rev. 20, 09/84 
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rABLE 2.1-14 

POP(JLATION DISTRIB(JTI::>fIt 10-50 MILES 
2020 

DISTANCE (LIHLES) 

--.~.--------- ----------------------------
§ect.Q:r;: Q:.1Q. lQ:.20 20-30 30-40 40-50 50-Mile Tota:!-----
N 9,480 24,242 84,586 90,526 42,888 251,722 , 
NNE 7,158 39,555 296,007 285,513 63,674 691,907 I NE 7,385 30,441 33,371 43,654 85,939 200,790 
ENE 9,591 83,778 88,441 35,859 67,908 285,577 , 
E 10,156 109,680 147,060 301,706 561,341 1,129,943 
ESE 16,862 208,176 781,112 823,984 198,173 2,028,307 I SE 25,911 128,297 1,215,788 793,046 323,302 2,486,340 
SSE 43,664 48,875 369,510 56,603 36,862 555,514 I S 8,567 123,754 60,496 530,994 37,474 761,285 
SSw 6,045 68,045 43,245 77,941 80,271 275,597 
SW 4,836 14,273 58,659 19,532 31,599 128,899 
WSW 7,998 14,296 41,466 122,616 224,521 410,897 
W 11,400 6,573 29,168 83,668 125,325 256,134 
WNW 44,285 200,700 118,545 42,560 47,807 453,897 
NW 22,585 7,310 27,917 27,482 101,452 186,746 
NNw 18,451 20,994 26,002 12,018 56,551 134,016 

------ ----- ---- -----

'Iota 1 254,374 1,129,039 3,421,369 3,347,702 2,085,087 10,237,571 

--~-----------------------------------

Rev. 20, 09/84 
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TABLE 2.1-15 

SOURCES OF PROJECTED POPULATIONS 

State 1970 1980 1985 1990 2000 

Delaware 7 8 2 2 

Maryland 7 8 3 3 

New Jersey 7 8 4 4 

Pennsylvania 7 8 5 5 

2 

3 

4 

5 

6 

7. 

8. 

U.s. Census 

Delaware Development Office, Delaware Population 
Consortium 

Maryland Department of State Planning 

New Jersey Department o{ Labor, Division 
of Planning and Research, Office of Demographic 
and Business Economic Analysis 

Pennsylvania Department of Environmental 
Resources 

Philadelphia Electric Company 

U.S. Census 

Philadelphia Electric Company, based on 
projections made by sources 2, 3, 4, and 5 

2010 2020 

6 

6 

6 

6 

6 

6 

6 

6 

Year of 
Estimate 

1970 

1982 

1982 

1983 

1983 

1984 

1980 

1984 

Rev. 20, 09/84 
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TABLE 2.1-16 

BUREAU OF CBNSUS POPULATIONS OF COUN'TIES WITHIN 
50 MILES OF TH~ SITE 

COUNTY S1ATE 1950 1960 __ 1970 1980 

New Castle DE 218,&79 307,446 38:,,856 3-99,002 

Cecil MD 33,356 48,40d 53,291 60,430 

Burlington NJ 135,910 224,499 323,132 362,542 
Camden NJ 300,743 392,035 456,291 471,650 
Gloucester NJ 91,72'1 134,840 17~,681 159,917 
Hunter don NJ 42,736 54,107 69,718 87,361 
Mercer NJ 229,781 266,392 303,968 307,8b3 
Salem NJ 49,508 59,711 60,346 64,676 
Somerset NJ 99,052 143,913 198,372 203,129 
Warren NJ 54,374 63,220 73,879 84,429 

Berks PA 255,740 275,414 296,382 312,509 
Bucks PA 144,620 308,567 415,056 479,211 
Carbon PA 57,558 52,889 50,513 52,285 
Chester PA 159,141 210,608 27e,311 316,660 
Delaware PA 414,234 553,154 600,035 555,007 
Lancaster PA 234,717 218,359 319,693 362,346 
Lebanon PA 18,905 90,853 99,665 109,829 
Lehigh PA 198,201 227,536 255,304 273,582 
Monroe PA 33,803 39,561 45,422 69,409 
Montgomery PA 353,068 516,682 623,199 643,621 
Northamptcn PA 185,243 201,412 214,368 225,418 
Philadelphia PA 2,071,605 2,002,517 1,948,609 1,688,210 
Schuylkill PA 200,517 173,027 160,089 160,630 
York PA 202,731 238,336 272,603 312,963 

Rev. 6, 0~/82 



COMPANY 

Montgomery county 

Mrs. Smith's Pie Co 

Princess Bakery 

Lincoln Underwear Co 

Spring City Knitting Co 

Pottstown Textile Co., Inc 

Sunset Manufacturing Inc 

INA-Lin Dress Co 

Frederick Bres, Inc 

Dela Foil, Inc. 

Rixie Paper Products, Inc 

Peerless Publications, Inc 

Mahr Printing 

Smales Printery 

LGS ER 

TABLE 2.1-17 

INDUSTRIES WITHIN 5 MILES OF SITE 

PRODUCT 

Frozen Specialties 

Bread and Bakery Products 

Knit Underwear Mills 

Circular Knit Fabric Mills 

Dresses 

Dresses 

Dresses 

Millwork 

Aluminum Products 

Paperboard Products 

Newspapers 

Commercial Printing 

Commercial Printing 

LOCATION 

Charlotte & Water Sts 
Pottstown 

113 S. Washington St 
Pottstown 

175 S. Evans st 
Pottstown 

475 N. Lewis Pd 
Boyersford 

420 Apple St 
Pottstown. 

24 Moser Rd 
Pottstown 

119 N. York St 
Pottstown 

Hanover and East Sts 
Pottstown 

Shoemaker & Robinson Rds 
Pottstown 

Quinter and H Sts 
Pottstown 

Hanover and King Sts 
Pottstown 

R. D. 3 
Pottstown 

785 N. Charlotte St 
POttstown 

TOTAL 
NUMBER OF 
~~~!:QX!;ES 

1,100 

14 

240 

129 

36 

300 

40 

14 

10 

40 

99 

13 

20 

DISTANCE 
FROM SITE 
(MILES} 

3.6 

3.2 

3.5 

2.6 

3.2 

2.0 

3.8 

3.7 

4.3 

5.1 

3.6 

1. 1 

3.5 

(Page 1 of 8) 

DIFECTION 
FROM SITE 

WNW 

WNW 

t-1NW 

ESE 

WNW 

NW' 

WNW 

Nw 

WNW 

WNW 

WNW 

NNW 

NW 
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TABLE 2.1-17 (Cont'd) 

COMPANY PRODUCT 

Risson Press, Inc Commercial Printing 

S.T.V., Inc. Engineering 

Polymeric Systems, Inc Adhesives and Sealants 

Pottstown Roller Mills, Inc. Ball and Roller Bearings 

Stanley Tools, Inc Miscellaneous 
Plastics Products 

Diamond Glass Co Glass Containers 

Keystone Gray Iron Foundry Co Gray Iron Foundries 

Albright Paper & Box Co. Carboard Conversion 

Reading Crane & Conveying EqUipment 
Engineering Co. 

Morris Wheeler & Co, Inc Fabricated Structural Steel 
Fabricating Works 

Pottstown Metal Welding Fabricated Plate WOrk 
Co, Inc 

Sanatoga Metal Co, Inc Sheet Metal Work 

Superior Metal Prod Co, Inc Sheet Metal Work 

Cann and Saul Steel Co Iron and Steel Forgings 

LOCATION 

244 King st 
Pottstown 

Robinson Rd 
Pottstown 

860 Cross St 
Pottstown 

625 Ind Hwy 
Pottstown 

Upper Lewis Rd 
Limerick Twp 

First Ave 
Royersford 

Keirn and Cross Sts 
Pottstown 

Robinson Rd 
Pottstown 

1200 High St 
Pottstown 

First Ave 
Royersford 

350 W. High St 
Pottstown 

Sanatoga 
Lower Pottsgrove Twp 

Berks St 
Pottstown 

N. 4th Ave 
Royersford 

TOTAL 
NUMBER OF 
EMPLOYEES 

12 

225 

34 

10 

136 

780 

60 

8 

30 

80 

45 

15 

45 

190 

DISTANCE 
FROM SITE 
(MILES) 

3.5 

4.3 

2.6 

2.9 

2.9 

4.0 

2.6 

4.3 

2.3 

4.1 

4.4 

1.0 

5.3 

3.6 

(Page 2 of 8) 

DIRECTION 
FROM SITE 

WNW 

WNW 

WNW 

WNW 

E 

SE 

WNW 

WNW 

NW 

SE 

WNW 

WNW 

WNW 

SE 
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TABLE 2.1-17 (Cont'd) 

TOTAL 
NUMBER OF 

COMPANY PRODUCT LOCATION EMPLOYEES 

Mrs. Smith's Foil Co Metal Stampings, N.E.C. 255 South st 75 
Pottstown 

American Metal Finishers, Inc Electroplating 1346 Farmington Ave 30 
Pottstown 

Platers, Inc Electroplating Keim and Cross sts 12 
Pottstown 

Pottstown Plating works Electroplating Washington & Laural Sts 52 
Pottstown 

Rivlin Bros. Scrap Processing Old Reading Pike 10 
Pottstown 

Pottstown Pipe Products, Inc Valve and Pipe Fittings 412-42 Laurel St 44 
Pottstown 

Royersford Spring Co wire springs Main street & 1st Ave 29 
Royersford 

Band S Specialties, Inc Fabricated Metal Products, RT 20 & Levengood Rd 23 
N.E.C. Pottstown 

Teleflex, Inc Internal Combustion Engines, North Wales 200 
Mechanical Division N. E.C. Limerick 'rwp 

Neapco Products, Inc Construction Machinery and Queen and Bailer Sts 400 
Equipment Pottstown 

United States Axle Co Construction Machinery and 275 Shoemaker 40 
Equipment Pottstown 

Pottstown Machine Co Machine Tools Roland and Reading RR 80 
Pottstown 

Brusch Machine and Tool Co Special Dyes and Tools 342 W. Ridge Pike 15 
Limerick Twp 

Chop Rite Mfg Co Food Products Machinery 859 Cross St 22 
Pottstown 

DISTANCE 
FPOM SITE 
(MILES) 

3.6 

4.5 

2.6 

3.2 

5.5 

3.2 

3.7 

4.7 

2.5 

3.0 

4.8 

2.3 

3.6 

2.7 

,(Page 3 of 8, 

DIRECTION 
FROM SITE 

WNW 

Nw 

v.lNW 

WNW 

WNW 

WNW 

SE 

N~l 

E 

WNW 

WNW 

WNW 

E 

WNW 
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COMPANY 

American Machine and 
Tool Co, Inc 

Clover Lamp Co, Inc 

Dana Corp - Spicer Division 

Tri-Rx Laboratories 

Power Wash, Inc 

Montgomery County 

A & L Handles, Inc. 

Amcord, Inc. 

Gudebrod, Inc. 

Hooker Chemical Co./PVC Div. 

Pollock Research & 
Design, Inc. 

Pottstown Plating Works, Inc. 

Bemiss-Jason Corp. 

Dow Chemical Co. 

LGS ER 

TABLE 2.1-17 (Cont'd) 

PRODUCT LOCATION 

Wood werking Machinery Spring and 4th Sts 
Royersford 

Lighting Equipment, N.E.C. First AVe 
Royersford 

Motor Vehicle Parts and 125 S. Keirn St 
Accessories Pottstown 

Optical Instruments and Lens 101 High St 
Pottstown 

Manufacturing High and Berks St 
Industries, N.E.C. Pottstown 

Plastic Products 

Redwood Furniture 

Thread, Sewing Kits & Cord 

PVC Resins and Fabricated 
Products 

Special Design Machinery & 
Material Handling Equipment 

Electroplating 
& Finishing - Metals 

Corrugated Paper Displays, 
Crepe Papers, 
School Supplies 

Plastic Lined Pipe 

244 Shoemaker Rd. 
Pottstown 

Adam & Queen Sts. 
Pottstown 

Shoemaker Read 
Pottstown 

Firestone Boulevard 
Pottstown 

1200 High St. 

Washington & Laurel 
Pottstown 

Railroad Avenue 
Royersford 

1st Avenue 
Royersford 

TOTAL 
NUMBER OF 
EMPLOYEES 

100 

100 

625 

45 

20 

30 

106 

250 

150 

90 

52 

20 

1 

DISTANCE 
FROM SITE 
lMILES) 

3.9 

3.9 

2.5 

2.1 

4.1 

4.1 

3.1 

4.1 

1.5 

2.3 

3.1 

3.4 

4.2 

(Page 4 of 8) 

DIRECTION 
FROM SITE· 

SE 

SE 

WNW 

WNW 

WNW 

WNW 

WNW 

WNW 

WNW 

NW 

WNW 

SE 

SE 
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COMPANY 

French Creek Products 

H. E. Quay Welding 

Snow King Frozen Foods, Inc. 

Pottstown Cement Block Co. 

Crouse Co., Inc. 

Gretz Machine Products 

Videotek, Inc. 

D - B Construr.tion Co. 

"The Guardian" 

Sermetal, Inc. 

Nelson's Ice Cream Inc. 

Bechtel Dairies 

Columbia Boiler Co. 
of Pottstown 

Ro 11 Form, Inc. 

LGS ER 

TABLE 2.1-11 (Cont'd) 

PRODUCT 

Plastic Products 

Welding Specialties 

Processing of Frozen Foods 

Concrete Block & Brick 

Fabricated Pipe and 
Industrial Controls 

Macninery 

Radio - TV Transmitting, & 
Detectional Equipment 

wood Kitchen Cabinets 

Newspaper 

Inorganic Chemical Coatings 

Ice Cream 

Dairy 

Heating Equipment 

Roll Forming & Metal Fab. 

TOTAL 
NUMBER OF 

LOCATION EMPLOYEES 

1st Avenue 18 
Royersford 

Robinson Rd. 3 
Pottstown 

980 Glascow St. 120 
Pottstown 

W. High Street 1 
Pottstown 

Upper Lewis Rd. 1,300 
Royersford 

40 Sacco Rd. 13 
Linfield, Limerick Twp. 

125 N. York St. 
Pottstown 

1949 N. Charlotte St 
Pottstown 

40 High St. 
pottstow.n 

International Hq. 
155 S. Limerick Rd. 
Limerick 

651 Walnut St. 
Royersford 

611 S. Lewis Rd. 
Royersford 

Old Reading Pike 
W. Pottsgrove Twp. 

Rt. 422 
Limerick 

85 

41 

9 

83 

35 

52 

89 

10 

DISTANCE 
FROM SITE 
(MILES) 

3.4 

4.1 

4.8 

5.5 

3.1 

1.4 

3.8 

3.6 

3.9 

2.8 

3.8 

4.8 

5.3 

4.1 

(Page 5 of 8) 

DIRECTION 
FROM SITE 

SE 

WNW 

WN~l 

WNW 

E 

SE 

WNW 

NNW 

WNW 

E 

SE 

ESE 

WNW 

E 
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COMPANY 

Imperial Specialty, Inc. 

Baker Equipment Engr. Co. 
of Pa. 

Beechwood Co. 

A. w. Walker 

Jacob Castings Pattern 
Work, Inc. 

Mayer - Pollack Steel Corp. 

liThe Mercury" 

Interstate Energy 

Pottsgrove Metal Finishers 

Chester County 

Norco Finishing, Inc 

Bard Mfg. Div. Miller Seal 

Pickar Bros. 

Meadowbrook Farms, Inc 

LGS ER 

TABLE 2.1-17 (Cont'd) 

PRODUCT 

Screw Machine Products 

Comm. - Ind. Machinery 

Plastic 

Electrical Construction 

Industrial Patterns - Alum. 
& Zinc Molded Castings 

Fabricated Structural Steel 

Newspaper 

Energy Research 

Electroplater 

Electroplating 

Precision Parts 
(Screw Machine Parts) 

Die Cast & Plastic Molds 

Fluid Milk 

LOCATION 

1153 Sembling Ave. 
Pottstown 

Airport Rd. 
Ben Franklin Hwy 
Limerick 

1356 Farmington Ave. 
Pottstown 

826 North Lewis 
Royersford 

Old Reading Pike 
Pottstown 

S. Keirn St. 
Pottstown 

Hanover eKing Sts. 
Pottstown 

Robinson Road 
Pottstown 

533 w. High St. 
Pottstown 

238 Root Ave 
Pottstown 

Elliswood Rd. 
Pottstown 

816 E. Schuylkill Rd. 
Pottstown 

895 S. Keirn st 
Pottstown 

TOTAL 
NUMBER OF 
EMP~QYEES 

20 

41 

12 

30 

70 

200 

99 

12 

45 

14 

25 

14 

, 53 

DISTANCE 
FROM SITE 
(MILES) 

2.4 

2.4 

4.5 

2.5 

5.4 

2.6 

3.6 

4.5 

5 .. 5 

3.1 

1.9 

2.6 

2.1 

(Page 6 of 8) 

DIRECTION 
FROM SITE -----

WNW 

E 

NW 

E 

WNW 

WNW 

WNW 

WNW 

WNW 

WNW 

WSW 

WNW 
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COMPANY 

Sunny Slope Dairies, Inc 

Sircom Knitting Co, Inc 

Valley Forge Flag Co, Inc 

Weekly Advisor, Inc 
c/o The Reporter 

Tursack Printing, Inc. 

Taylor Industires 

Little Lake Industries 
(U.S. Leisure, Inc) 

Ming~ Nonferrous Metals, Inc 

Allied Steel Products 
Corp of PA 

Spring city Electric Mfg co. 

Brinser Mfg Co 

Norco Foundry and 
Specialty Co, Inc 

Amerind-Mackessic, Inc 

Progressive Machine Co, Inc 

LGS ER 

TABLE 2.1-17 (Cont'd) 

PRODUCT 

Fluid Milk 

Male Underwear 

Fabricated Textile Prod, 
N.E.C. 

Newspapers, Publishing 
and Printing 

Commercial Printers, 
Lithographic 

LOCATION 

Bridge st Ext 
Spring City 

475 N. Lewis St 
Spring City 

Main St 
Spring City 

225 Schuylkill Rd 
Spring City 

R. D. 1 
Spring City 

Cut Stone and Stone Products Anderson Rd 
Parkerford 

Weod Household Furniture Sanatoga Rd 
East Coventry Twp 

Nonferrous E'oundries N. Church St 
spring City 

Fabricated Plate WDrk Rt. 724 & Wells Rd 
Parkerford 

Cast Metal Housings 

Screw Machine Products 

Valves and Pipe Fittings 

Garden Tractors 
and Equipment 

Special Industrial 
Machinery, N.E.C. 

Hall and Main Sts 
Spring City 

312 Chur-ch St 
Spring City 

216 River Rd 
Pottstown 

Old Schuylkill Rd 
Parkerford 

Pughtown Rd, R.D. 1 
Spring City 

T07AL 
NUMBER OF 
EMPLOYEES 

88 

1,000 

175 

11 

32 

26 

105 

34 

28 

90 

10 

25 

59 

20 

DISTANCE 
FROM SITE 
(MILES) 

3.2 

2.6 

3.6 

3.4 

5.3 

1.4 

0.6 

3.4 

1.4 

3.9 

3.7 

3.8 

1.3 

5.2 

(Page 7 cf 8) 

DIRECTION 
FROM SITE 

S 

ESE 

SSE 

SSE 

SW 

SSW 

W 

SSE 

S 

SSE 

SSE 

WNW 

SSw 

SSW 
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TABLE 2.1-11 (Cont'd) (Page 8 of 8) 

TOT~_L DISTANCE 
NUMBEP OF FROM SITE DIRECTION 

COMPANY PRODUCT LOCATION EM~!!OYEES (MILES) FPOM SITE 

Spring City Foundry Noncurrent - Hall and Main Sts 100 4.0 SSE I , 
Carrying Wiring Devices Spring City , 

Recticon Corp Semiconductors and Rt 124 & Wells Rd 75 1.4 S , 
Related Devices Parkerford 

LaSalle Steel Co cold Finished Steel Bars Main & Bridge Sts 81 3.5 SSE I 
Spring City I 

Micro-Strain, Inc Electronic Measuring Devices Stoney Run Rd 9 3.6 S t 
Spring City I 

Spring City Hoisery Mill, Inc Women's Hosiery Pikeland Ave 12 4.2 SSE I 
Spring City I 

I 

Rev. 1, 10/82 
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TABLE 2.1-18 

PRESENT LAND USAGE WITHIN 5 MILES OF LGS(l) 

Usage Area fm2) % of Total 

Agricultural 4.46 x 10 7 21.9 

Cropland 3.68 x 10 7 82.5 
Pasture 4.48 x 10· 10. 1 
Timber and Brush 1. 56 x 10· 3.5 
Other 1. 75 x 10· 3.9 

Residential 2.69 x 10 7 13.3 

Industrial (2) 1. 59 x 10 7 7.8 

Transportation 7 . 11 X 10· 3.5 

Recreation 5. 14 X 10· 2.5 

Wildlife Preserve 5. 18 x 105 0.3 

Miscellaneous (3) 1. 03 X 10 8 50.7 

Total 2.03 x 10 8 100.0% 

(1) Radiation Management Corporation, "Agricultural Land 
Use Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1977. Comprehensive plans of boroughs 
and townships within the study area. 

(2) Included within industrial land usage are commercial land 
use, institutional land use, and land use attributable to 
utilities. 

(3) Miscellaneous land use primarily includes open space and 
vacant lands. 



Usage 

LGS EROL 

TABLE 2.1-19 (Page 1 of 2) 

PROJECTED LAND USAGE WITHIN 5 MILES OF LGS 
BY YEAR 2000 

Area (m 2 ) % of Total 

Agricultural 3.23 x 10 7 15.9 

Cropland 2.66 x 10 7 82.5 
Pasture 3.26 x 10· 10. 1 
Timber and Brush 1.13 x 10· 3.5 
Other 1 .26 X 10· 3.9 

Residential 1.23 x 10 8 60.4 

Industrial (1 ) 2.48 X 10 7 12.2 

Transportation 1 . 18 X 10 7 5.8 

Recreational 1.09 X 10 7 5.4 

Wildlife Preserve 5. 18 X 10 5 0.3 

Total 2.03 x 10 8 100.0% 

(1) Included within industrial land usage are commerical land 
use, institutional land use, and land use attributable to 
utilities. 

Source: Comprehensive plans of boroughs and townships within 
the study area (Comprehensive plans used are listed 
below. 

1) Borough of Pottstown Comprehensive Plan - 1968, 
Montgomery County Planning Commission, Norristown, 
Pa. 

2) Royersford Borough Comprehensive Plan - 1964, 
Montgomery County Planning Commission, Norristown, 
Pa. 

3) Spring City Borough Comprehensive Plan - 1965, 
Chester County Planning Commission, west Chester, 
Pa. 

Rev. 4, 07/82 
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TABLE 2.1-19 (Cont'd) (Page 2 of 2) 

4) Upper Pottsgrove Township Comprehensive Plan -
1972, Montgomery County Planning Commission, 
Norristown, Pa. 

5) Lower Pottsgrove Township Comprehensive Plan -
1964, Montgomery County Planning Commission, 
Norristown, Pa. 

6) New Hanover Township Comprehensive Plan - 1969, 
Montgomery County Planning Commission, Norristown, 
Pa. 

7) Upper Providence Township Comprehensive Plan -
1972, Montgomery County Planning Commission, 
Norristown, Pa. 

8) East Coventry Township Comprehensive Plan - 1966, 
Chester County Planning Commission, West Chester, 
Pa. 

9) East Pikeland Township Comprehensive Plan - 1965, 
Chester County Planning Commission, West Chester, 
Pa. 

10) North Coventry Township Comprehensive Plan - 1977, 
Chester County Planning Commission, West Chester, 
Pa. 

Rev. 4, 07/82 
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Vin,{1 ~l1loride 

Tri-fluro
cl'lloroethvlene 

Tri- fluro
chloroethylene 

NIethanol 

Nitrogen 

st,,:!:'ene 

\Tin?l1\::etate 

Trichloro
eth.ylene 

Vinyl Pl7ridine 

I,GS 'RFJI 

T~BJ.E 2.1-20 

HOOK~~ CH~~IC~l CJMP1\NY 

Maxinllm 
Qu~~t!~~ 

3,000,000 It-

50a,OOO lb 

2,0~O 1b 

1,000 Ib 

50 Drums 

10 Druns 

139,000 SCF 

13,000 gal. 

52,000 gal. 

'50,000 gal. 

'2E;,OOO gal. 

25,000 gal. 

10,000 gal. 

Elev3tion 
2.f_!an}s§. 

12 feet 

12 feet 

Portable 
:::vlinaer 

In process 

Warehouse 

t-,Tareho',l se 

3 feet 

12 feet 

Underground 

12 feet 

12 feet 

12 feet 

8 feet 

Pelief 
Valve 
~~I?~£!t~ 

100 ~siq 

100 psig 

37S psig 

350 psi.g 

100 psig 

100 ~sig 

100 psig 

100 psig 

Storage 
Temp of and 
E~g§§g!g_f§!g 

30 psig-ambient 

20 psig-ambie1.t 

68 psig-ambient 

~.mbient 

l'-l.mbient 

A.mbient 

A.mbient-vent 

Ambient-vent 

Ambient-vent 

Mlhient-vent 

A.mbient-vent 

!lOOP-vent 
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TABLE 2.1-21 (Page 1 of 3) 

PIPELINES WITHIN 5 MILES OF LIMERICK GENERATING STATION 

Pipeline 

Size (inch) 

Operating 
Pressure 
(psig) 

Age (years) 

Depth of 
Burial (feet) 

Fluid 
Carried 

Isolation 
Valves 

Columbia Gas 
Transmission 
Co No. 1278 

14 

1000 max 

31 

3 min 

Natural gas 

1- South of 
Schuylkill 
River near 
Parker ford 

2. Each side 
of Schuyl-
kill River 
crossing 
(line 
divides 
into two 
10-inch 
lines for 
river cross-
ing with 
plug valves 
located on 
either side 
of river) 

3. One mile 
southeast 
of Feqleys-
ville at 
intersection 
of Houck Rd 
and Swamp Pike. 

Columbia Gas 
Transmission 
Co No. 1010 

20 

1200 max 

13 

3 min 

Natural gas 

1- South of 
Schuylkill 
River near 
Parker ford 

2. One mile 
southeast of 
Feqleysville 
at inter-
section of 
Houck Rd 
and Swamp 
Pike 

Atlantic Richfield Co 

8 

1200 max 

11 

3 min 

Refined hydrocarbons 

1. Each side of 
Schuylkill River 
crossing 

2. Approximately 
8 miles north of 
Limerick site 



Pipeline 

Size (inch) 

Operating 
Pressure 
(psig) 

Age (years) 

Depth of 
Burial (ft) 

Fluid 
Carried 

Isolation 
Valves 

LGS EROL 

TABLE 2.1-21 (Cont'd) (Page 2 of 3) 

Mobil Oil 

8 

1440 

33 

2 min 

Gasoline and 
fuel oil 

1. Each side of 
Schuylkill 
River cros
sing, 

2. Limerick Town
ship at Grebe 
Road, approxi
mately 4-1/2 
miles north
east of Limerick 
site. 

UGI Corp 

12 

150 max. 

26 

2 min 

Natural gas 

Texas Eastern 
Transmission Corp 

2 lines, each 20 inch 

650 

38 

3 min 

Natural gas 

1. Gate Station 1. 
located at 
tie-in to 
Columbia 

Each side of 
Schuylkill River 
crossing near 
Royersford; 

Gas line 
south of 
Royersford, 
PA, 

2. North Coventry 2. Near Eagle, PA, 
approximately 11 
miles southwest 
of Limerick site. 

Twp. near 
Route 100, 
approxmate
ly 4 miles 
west of Lime
rick site. 

3. Near Landsdale, PA 
approximately 15 
miles east of 
Limerick site. 



Pipeline 

Size (inch) 

Operating 
Pressure 
(psig) 

Age (year) 

Depth of 
Burial (ft) 

Fluid 
Carried 

Isolation 
Valves 

LGS EROL 

TABLE 2.1-21 (Cont'd) 

Transcontinental 
Gas Pipe Line Corp PECo 

6 12 

750 100 max 

29 Original main 
installed in 
1929, sections 
replaced as 
necessary 

2 min 3 min 

Natural gas Natural gas 

(Page 3 of 3) 

PECo 

6/8 

20 max 

Original main in
stalled in 1930, 
sections replaced 
as necessary 

3 min 

Natural gas 

1. Pottstown 1. Kenilworth 1. Pottstown, west 
of Beech St. on 
High St. 

gate statior) 
in western 
Pottstown near 
Keim St. and 
Conrail Rail
road tracks. 

2. West Vincent 
Twp near Hollow 
Rd. approximate
ly 7 miles south 
of Limerick 
site. 

800 ft. west 
of Keim St. 
on Schuylkill 
Rd. 

2. East Coventry 2. 
Twp., 1600 ft. 
south of Vaughn 
Rd. on Schuyl
kill Rd. 

3. Parkerford, 3. 
100 ft east of 
Anderson Rd. 
on Schuylkill 
Rd. 

4. Parkerford, 4. 
1600 ft east 
of Bethel Rd. 
on Schuylkill 
Rd. 

5. Spring City,S. 
south of Park 
Ave on Schuyl
kill Rd. 

Lower Pottsgrove 
Twp. 100 ft. east 
of Brown St. on 
Route 422. 

Lower Pottsgrove 
twp. west of 
Rupert Rd. on 
Route 422. 

Limerick Twp., 
west of Penn Rd. 
on Route 422. 

Limerick Twp, 
east of Neiffer 
Rd. on route 422. 

6. Limerick Twp. 
south of Route 
422 on Lewis Rd. 
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TABLE 2.1-22 

~IRPORTS ~\1I'!'HIN 10 MILES OF rHE: S!"'E(l) 

A.pprOKimate 
1)istance 

~i;:Q~E!: £:£Q!2it~.1!!l~l J:~2~ E~rrway_Su£fa=e/~~~h~~ I,~~g~~_Ru~~~Y-1ftt 

?~ttst~wn-~imeri=k 2 'Dublic use Hard sJrface/ 1iqhts 3412 

l?ottst~V\1n 1uni~it;>al 5 Public use Pard surfa=e/ 1iqhts 2700 

New HanolTer 5 Public use S~ft surface 3450 

Per ki ~",en ;73.11:- 'Y 8.5 ~ub1ic use ~ard surfa=e/1iqhts 2900 

Sunset c::trio 5 'Drivate use S~ft surface 1550 

:;~~shall 8 Private use s~ft surface 2000 

r{i~qs 8 Private use Soft surface 1700 

1arrON Q Private use S~ft surfa=e 1800 

Kunda 8.5 'Drivate use S~ft surface 1300 

'1a1ickson 7 Private use S~ft surface 1800 

({olb 5 Private use S~ft surface '500 

:;i~rich 4.C) Private use Soft surface 1600 

Fmery 2 Private use S~ft surface 130(1 

C>inascio 5.5 'Drivate use S~ft surfa=e '300 

Hansen 7.5 Private use S~ft Surface 1800 

------------------
( 1 ) iTFR "'~rmi1.a1 1\rea Chart f~r Phi1a:lel pl:ia, Pl\., January 1, 1980 

Rev~ 4, 07/82 
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TABLE 2.1-23 

AIRWAYS WITHIN 10 MILES OF THE SITE(l) 

centerline dis- Magnetic Radial 
Designation tance from site Flight direction From Pottstown VOR 

V143 Approximately East-west 
1 mi to south 

V29,V147 Approximately North-south 
1.3 mi to east 

V210 Approximately East-west 
8 mi to south 

V276 Approximately Northwest-
10 mi to northeast southeast 

(1) VFR Terminal Area Chart for Philadelphia, PA, 
September 7, 1978 

095 0 and 269 0 

205 0 and 354 0 
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TABLE 2.1-24 

LOCATION OF NEAREST(1) MILK COW, MILK GOAT, RESIDENCE, 
SITE BOUNDARY, AND VEGETABLE GARDEN(3) 

(DISTANCE IN METERS) 

Milk Milk Site Vegetable(2) 
Sector Cow Goat Residence Boundary Garden 

N 8534 914 884 914 
NNE 6980 792 792 792 
NE 4267 1052 792 1052 
ENE 6706 823 792 823 
E 6980 1021 762 1021 
ESE 4511 1770(4) 945 762 945 
SE 3597 1554 762 1554 
SSE 7376 1770 1006 1770 
S 3627 1341 762 1341 
SSW 3048 1524 762 1524 
SW 2835 1006 884 1006 
WSW 2134 1173 853 1173 
W 4755 975 853 975 
WNW 1128 792 1128 
NW 1128 762 1128 
NNW 1204 884 1204 

(1 ) Nearest within 5 miles. 

(2) It is assumed that the nearest vegetable garden is located at 
the nearest residence in each sector. 

(3) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

(4) This goat farm has been established since the RMC 
"Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. 

Rev. 1 8 , 06/84 
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TABLE 2.1-25A 

LOCATION OF DAIRY PASTURES WITHIN 5 MILES OF 
LIMERICK GENERATING STATION UNITS 1 AND 2 

AND GRAZING FACTORS AT EACH LOCATION(l) 

Distance From Vents 
Fraction of 

Year Cows Are 
On Pasture 

Fraction of Food 
Required During 
Grazing Season 

Obtained From Pasture Sector (Feet) (Meters) 

N 
NE 

ENE 
E 

ESE 
ESE 
ESE 

SE 
SE 
SE 
SE 
SE 

SSE 
S 
S 
S 
S 
S 
S 
S 

SSW 
SSW 
SSW 
SSW 
SSW 
SSW 
SSW 

SW 
SW 
SW 
SW 

WSW 
WSW 
WSW 
WSW 
WSW 

W 

28,000 
14,000 
22,000 
22,900 
14,800 
19,200 
25,600 
11,800 
23,900 
24,100 
24,750 
25,500 
24,200 
11,900 
13,400 
13,600 
17,250 
17,650 
18,300 
22,400 
10,000 
14,600 
17,750 
21,450 
22, 100 
24,550 
24,600 

9,300 
12,300 
15,200 
21,000 

7,000 
14,000 
14,100 
15,200 
23,000 
15,600 

8,534 
4,267 
6,706 
6,980 
4,511 
5,852 
7,803 
3,597 
7,285 
7,346 
7,544 
7,772 
7,376 
3,627 
4,084 
4, 145 
5,258 
5,380 
5,578 
6,828 
3,048 
4,450 
5,410 
6,538 
6,736 
7,483 
7,498 
2,835 
3,719 
4,633 
6,401 
2, 134 
4,267 
4,298 
4,633 
7,010 
4,755 

0.750 
0.583 
0.583 
0.667 
0.583 
0.583 
0.583 
0.750 
0.833 
0.667 
0.667 
0.667 
0.750 
0.583 
0.750 
0.667 
0.333 
0.750 
0.667 
0.166 
0.583 
0.583 
0.667 
0.583 
0.583 
0.667 
0.583 
0.583 
0.583 
0.583 
0.750 
0.583 
0.·583 
0.583 
0.583 
0.667 
0.667 

0.884 
0.749 
0.246 
0.576 
0.244 
0.235 
0.204 
0.884 
0.546 
0.337 
0.337 
0.337 
0.640 
0.238 
0.599 
0.762 
0.167 
0.246 
0.344 
0.330 
0.222 
0.459 
0.394 
0.298 
0.444 
0.865 
0.884 
0.293 
0.264 
0.272 
0.884 
0.253 
0.253 
0.253 
0.276 
0.215 
0.450 

(1) Radiation Management Corporation, "Agricultural Land Use Survey 
in the Vicinity of Limerick Generating Station," RMC-TR-12, 
June 1979, Survey based on data collected in 1975-1976. 

Rev. 4, 07/82 
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TABLE 2.1-25B (Page 1 of 2) 

LOCATION OF BEEF PASTURES WITHIN 5 MILES OF 
LIMERICK GENERATING STATION UNITS 1 AND 2(1) 

Distance From Vents 
Sector (Feet) (Meters) 

N 11,200 3,414 
N 15,600 4,755 
N 20,100 6,126 
N 22,350 6,812 
N 26,100 7,955 
NNE 5,200 1,585 
NNE 18,100 5,517 
NNE 21,500 6,553 
NNE 21,650 6,599 
NNE 22,050 6,721 
NNE 22,750 6,934 
NNE 24,800 7,559 
NE 14,000 4,267 
NE 17,800 5,425 
NE 20,750 6,325 
NE 24,800 7,559 
NE 26,150 7,971 
NE 27,600 8,412 
ENE 12,700 3,871 
ENE 13,600 4,145 
ENE 17,450 5,319 
ENE 19,750 6,020 
ENE 21,250 6,477 
ENE 22,000 6,706 
ENE 22,050 6,721 
ENE 24,750 7,544 
E 6,200 1,890 
E 9,300 2,835 
E 22,900 6,980 
E 23,250 7,087 
E 24,650 7,513 
E 25,150 7,666 
ESE 14,800 4,511 
ESE 19,200 5,852 
ESE 25,600 7,803 
ESE 25,900 7,894 
ESE 26,900 8,199 
SE 23,900 7,285 
SSE 23,700 7,224 
SSE 24,200 7,376 
S 11,900 3,627 
S 13,400 4,084 
S 16,050 4,892 
S 16,300 4,968 
S 17,250 5,258 
S 17,650 5,380 

Rev. 4, 07/82 



LGS EROL 

TABLE 2.1-25B (Cont'd) (Page 2 of 2) 

Distance From Vents 
Sector (Feet) (Meters) 

S 17,900 5,456 
S 18,550 5,654 
S 20,400 6,218 
S 22,400 6,828 
S 23,000 7,010 
S 23,850 7,269 
S 24,000 7,315 
S 25,900 7,894 
SSW 4,700 1,433 
SSW 10,000 3,048 
SSW 14,600 4,450 
SSW 17,750 5,410 
SSW 19,400 5,913 
SSW 20,700 6,309 
SSW 21,450 6,538 
SSW 22,100 6,736 
SSW 22,900 6,980 
SSW 24,550 7,483 
SSW 24,600 7,498 
SSW 25,600 7,803 
SW 9,300 2,835 
SW 12,200 3,719 
SW 14,800 4,511 
SW 15,200 4,633 
SW 20,150 6,142 
SW 21,000 6,401 
SW 24,150 7,361 
SW 24,450 7,452 
WSW 7,000 2,134 
WSW 14,000 4,207 
WSW 14,100 4,298 
WSW 15,200 4,633 
WSW 23,000 7,010 
WSW 24,600 7,498 
W 15,600 4,755 
W 16,850 5,136 
NW 21,850 6,660 
NNW 20,750 6,325 
NNW 23,500 7,163 
NNW 24,000 7,315 

(1 ) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

Rev. 4, 07/82 
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TABLE 2.1-25C 

LOCATION OF SHEEP PASTURES WITHIN 5 MILES OF 
LIMERICK GENERATING STATION UNITS 1 AND 2(1) 

Distance From Vents 
Sector (Feet) (Meters) 

N 15,600 4,755 
NNE 18, 10O 5,517 
NNE 18,400 5,608 
NE 17,800 5,425 
NE 20,000 6,096 
NE 21,600 6,584 
NE 26,000 7,925 
E 3,000 914 
SE 23,000 7,010 
S 9,900 3,018 
S 10,000 3,048 
SW 14,000 4,267 
W 13,400 4,084 
W 16,000 4,877 
W 16,850 5, 136 
NNW 24,000 7,315 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

Rev. 4, 07/82 
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TABLE 2.1-25D 

LOCATION OF SWINE PASTURES WITHIN 5 MILES OF 
LIMERICK GENERATING STATION UNITS 1 AND 2(1) 

Distance From Vents 
Sector (Feet) (Meters) 

NNE 5,200 1,585 
NNE 25,000 7,620 
NE 3,600 1 ,097 
NE 24,800 7,559 
ENE 13,600 4, 145 
ENE 19,750 6,020 
ENE 24,750 7,544 
E 6,200 1,890 
E 9,300 2,835 
E 24,650 7,513 
S 17,900 5,456 
SSW 20,700 6,309 
SW 9,300 2,835 
W 13,400 4,084 
W 16,850 5,136 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

Rev. 4, 07/82 
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TABLE 2.1-25E 

LOCATION OF GOAT PASTURES WITHIN 5 MILES OF 
LIMERICK GENERATING STATION UNITS 1 AND 2(1) 

Sector 

NNE 
ESE(2) 
ESE 

Distance From Vents 
(Feet) 

22,900 
5,800 

15,600 

(Meters) 

6,980 
1,770 
4,755 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

(2) This goat farm has been established since the RMC 
"Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. 

Rev. 18, 06/84 
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TABLE 2.1-26 

MILK DESTINATION AND PRODUCTION 0-5 MILES FROM LGS(l) 

No. of Farms 
Processor Contributing Liters/Yr % of Total 

Raw Jug Milk 2 1 . 1 9 X 10 5 1.1 
Hershey Chocolate 2 2.97 x 10 5 2.6 
Lehigh Valley Dairy 6 2.07 x 10· 18.0 
Interstate Co-Op 17 4.61 x 10· 41.0 
Bechtel Dairy 4 1. 41 X 10· 12.0 
Sunny Slope Dairy 1 2.05 x 10 5 1.8 
Tri-County Dairy 1 2.07 x 10 5 1.8 
Brenningers Dairy 1 5.06 x 10 5 4.5 
High Dairy Store 1 5.94 x 10 5 5.2 
Meadow Brook Farms 3 1. 31 X 10· 12.0 

Totals 38 1.12 x 10 7 100.0 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating 
Station," RMC-TR-12, June 1977. Survey based on data 
collected in 1975-1976. 

Rev. 4, 07/82 
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TABLE 2.1-27 

DISTRIBUTION OF MILK FOR PENNSYLVANIA(1)(2) 

Marketed Whole Milk 
(Through Distributors) 

Frozen Products 

Cheese 

Butter 

To Consumers (Raw Jug Milk) 

Home Use 

As Animal Feed 

Other 

% 
1975 

of Total 

60.26 

14.47 

8.42 

6.06 

4.05 

1. 40 

0.57 

4.77 

(1) Pennsylvania Corp Reporting Service, «1975 Crop 
Livestock Annual Summary,« CRS-66, July 1976. 

(2) Pennsylvania Crop Reporting Service, «1980 Crop 
Livestock Annual Summary,« CRS-78, 1981. 

1979 
% of Total 

53.60 

13.38 

8.82 

12.97 

4.63 

.37 

.74 

5.37 

and 

and 

Rev. 4, 07/82 
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Di rect ion 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW 

Total 

0-1 1-2 

3.15 x 10+5 

5.06 x 10+5 

3.33 x 10+5 

1.15 x 10+6 

LGS EROL 

TABLE 2.1-28 

ANNUAL MILK PRODUCTION (Liters/Year) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

-------------------------- ---------

2-3 

5.63 x 10+4 

6.29 x 10+5 

2.57 x 10+5 

9.42 x 10+4 

7.92 x 10+4 

7.13 x 10+4 

1. 25 x 10+5 

1. 56 x 10+6 

5.50 x 10+5 

2.25 x 10+5 

3.64 x 10+6 

3-4 4-5 5-10 
---------------'-------

8.05 x 10+5 

6.86 x 10+5 

7.88 x 10+5 

1. 30 x 10+6 

1. 25 x 10+5 

1. 71 x 10+5 

4.21 x 10+6 

3.46 x 10+5 

2.69 x 10+5 

1. 91 x 10+5 

7.04 x 10+5 

2.01 x 10+5 

2.55 x 10+5 

4.58 x 10+5 

6.07 x 10+5 

2.85 x 10+6 

1.68 x 10+6 

1.44 x 10+6 

1. 37 x 10+6 

1. 34 x 10+6 

1.44 x 10+6 

1.44 x 10+6 

1.63 x 10+6 

3.10 x 10+6 

2.48 x 10+6 

2.75 x 10+5 

3.45 x 10+6 

9.66 x 10+5 

1. 71 x 10+6 

3.13 x 10+6 

2.61 x 10+6 

1. 52 x 10+6 

3.27 x 10+7 

10-20 

4.60 x 10+6 

4.21 x 10+6 

3.35 x 10+6 

5.13 x 10+6 

5.09 x 10+6 

4.08 x 10+6 

3.69 x 10+6 

9.09 x 10+6 

1.02 x 10+7 

3.45 x 10+6 

1.06 x 10+7 

8.77 x 10+6 

2.19 x 10+6 

1.07 x 10+7 

1. 26 x 10+7 

3.65 x 10+6 

1.10 x 10+8 

20-30 

4.64 x 10+6 

6.93 x 10+6 

6.55 x 10+6 

8.16 x 10+6 

7.02 x 10+6 

2.23 x 10+6 

3.09 x 10+5 

1.19 x 10+6 

1.05 x 10+7 

1. 26 x 10+7 

2.02 x 10+7 

3.66 x 10+7 

3.23 x 10+7 

1.88 x 10+7 

2.22 x 10+7 

1. 95 x 10+7 

2.18 x 10+8 

(l)Radiation Management- Corpor~tio;~--IIAgricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

30-40 

1. 29 x 10+7 

1.66 x 10+7 

1.60 x 10+7 

1.09 x 10+7 

7.95 x 10+6 

4.72 x 10+6 

1.27 x 10+6 

7.62 x 10+6 

8.53 x 10+6 

2.37 x 10+7 

4.71 x 10+7 

5.64 x 10+7 

5.16 x 10+7 

3.41 x 10+7 

1.17 x 10+7 

9.07 x 10+6 

3.20 x 10+8 

40-50 

2.83 x 10+6 

2.38 x 10+7 

2.13 x 10+7 

1. 32 x 10+7 

5.66 x 10+6 

1.61 x 10+7 

1.09 x 10+6 

1.35 x 10+7 

1.43 x 10+7 

1.85 x 10+7 

5.23 x 10+7 

5.25 x 10+7 

6.00 x 10+7 

3.92 x 10+7 

5.45 x 10+6 

1.25 x 10+6 

3.41 x 10+8 

Total 

2.67 x 10+7 

5.30 x 10+7 

4.86 x 10+7 

3.99 x 10+7 

2.77 x 10+7 

2.95 x 10+7 

8.69 x 10+6 

3.56 x 10+7 

4.76 x 10+7 

8.04 x 10+7 

1.36 x 10+8 

1. 57 x 10+8 

1.48 x 10+8 

1.06 x 10+8 

5.46 x 10+7 

3.50 x 10+7 

1.03 x 10+9 

Rev. 4, 07/82 



Direct ion 0-1 1-2 2-3 

N 2.24 x 10+3 

NNE 7.02 x 10+3 

NE 1.54 x 10+4 3.32 x 10+3 

ENE 6.15 x 10+2 3.70 x 10+4 

E 2.64 x 10+3 1.15 x 10+4 

ESE 4.27 x 10+2 1.78 x 10+2 3.03 x 10+3 

SE 

SSE 6.40 x 10+2 7.51 x 10+3 

S 5.33 x 10+2 2.45 x 10+3 

SSW 1.15 x 10+3 1.20 x 10+4 4.19 x 10+3 

SW 1. 71 x 10+4 7.09 x 10+4 

WSW 1.83 x 10+4 2.38 x 10+4 

W 6.06 x 10+3 5.69 x 10+4 

WNW 

NW 

NNW 

Total 2.45 x 10+4 5.75 x 10+4 2.22 x 10+5 

LGS EROL 

TABLE 2.1-29 

ANNUAL MEAT PRODUCTION (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

3-4 4-5 5-10 10-20 20-30 

3.18 x 10+3 3.59 x 10+5 7.90 x 10+5 1. 53 x 10+6 

1.00 x 10+3 6.61 x 10+4 3.38 x 10+5 1.00 x 10+6 1.15 x 10+6 

1.64 x 10+3 2.47 x 10+4 3.23 c 10+5 6.00 x 10+5 9.69 x 10+5 

3.69 x 10+4 2.69 x 10+4 3.16 x 10+5 9.98 x 10+5 1.23 x 10+6 

1.23 x 10+4 3.38 x 10+5 1.19 x 10+6 1.24 x 10+6 

3.91 x 10+4 5.63 x 10+3 3.38 x 10+5 9.63 x 10+5 5.26 x 10+5 

3.84 x 10+4 3.35 x 10+5 8.06 x 10+5 1.06 x 10+5 

3.09 x 10+4 1.47 x 10+4 3.76 x 10+5 1.21 x 10+6 5.47 x 10+5 

8.14 x 10+4 1.54 x 10+4 2.95 x 10+5 1.21 x 10+6 1.54 x 10+6 

2.94 x 10+4 1.66 x 10+4 4.10 x 10+5 1.49 x 10+6 2.49 x 10+6 

8.95 x 10+3 1.i:!; x 10+3 4.10 x 10+5 1.26 x 10+6 3.23 x 10+6 

3.10 x 10+4 1.15 x 10+5 1.23 x 12+6 8.17 x 10+6 

4.27 x 10+3 2.35 x 10+5 3.27 x 10+5 6.99 x 10+6 

4.73 x 10+5 1.59 x 10+6 2.81 x 10+6 

5.77 x 10+2 4.01 x 10+5 1.87 x 10+6 3.31 x 10+6 

6.18 x 10+3 2.57 x 10+5 5.45 x 10+5 3.15 x 10+6 

2.36 x 10+5 2.60 x 10+5 5.32 x 10+6 1. 71 x 10+7 3.90 10+7 

(l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

30-40 40-50 

1.80 x 10+6 9.16 x 10+5 

1.34 x 10+6 1.90 x 10+6 

1.36 x 10+6 1. 59 x 10+6 

1.23 x 10+6 1.53 x 10+6 

1. 23 x 10+6 1.43 x 10+6 

1.13 x 10+6 4.16 x 10+6 

3.40 x 10+6 2.64 x 10+6 

7.66 x 10+6 3.70 x 10+6 

8.82 x 10+5 1.50 x 10+6 

2.68 x 10+6 1.69 x 10+6 

9.58 x 10+6 1.09 x 10+7 

1. 27 x 10+7 1.18 x 10+7 

1.10 x 10+7 1.22 x 10+7 

5.07 x 10+6 6.81 x 10+6 

2.78 x 10+6 2.42 x 10+6 

2.86 x 10+6 5.65 x 10+5 

6.67 x 10+7 6.58 x 10+7 

Total 

5.40 x 10+6 

5.80 x 10+6 

4.89 x 10+6 

5.41 x 10+6 

5.45 x 10+6 

7.17 x 10+6 

7.33 x 10+6 

1. 35 x 10+7 

5.53 x 10+6 

8.82 x 10+6 

2.55 x 10+7 

3.41 x 10+7 

3.08 x 10+7 

1.68 x 10+7 

1.08 x 10+7 

7.38 x 10+6 

1. 95 x 10+8 

I 
J 

Rev. 4, 07/82 



Di recti on 0-1 1-2 2-3 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 3.79 x 10+2 

SW 

WSW 

W 

WNW 

NW 

NNW 

Total 3.79 x 10+2 

LGS EROL 

TABLE 2.1-30 

ANNUAL CHICKEN PRODUCTION (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(I) 

3-4 4-5 5-10 10-20 20-30 

1.19 x 10+5 6.20 x 10+5 4.42 x 10+4 

7.64 x 10+1 5.76 x 10+4 9.18 x 10+4 7.90 x 10+4 

5.50 x 10+4 7.44 x 10+4 8.72 x 10+4 

5.38 x 10+4 1.39 x 10+5 1.08 x 10+5 

5.76 x +0+4 2.02 x 10+5 1.51 x 10+5 

5.76 x 10+4 1.64 x 10+5 9.16 x 10+4 

7.89 x 10+4 1. 74 x 10+5 1.28 x 10+4 

2.25 x 10+5 6.38 x 10+5 6.03 x 10+3 

1.82 x 10+5 7.47 x 10+5 8.34 x 10+5 

2.52 x 10+5 9.19 x 10+5 1.54 x 10+6 

2.52 x 10+5 7.78 x 10+5 4.71 x 10+6 

7.07 x 10+4 1.35 x 10+6 1. 75 x 10+7 

2.12 x 10+5 3.47 x 10+5 1.45 x 10+7 

4.88 x 10+5 1.69 x 10+6 2.98 x 10+6 

3.98 x 10+5 1.99 x 10+6 3.51 x 10+6 

1.99 x 10+5 5.77 x 10+5 2.89 x 10+6 

7.64 x 10+1 2.76 x 10+6 1.05 x 10+7 4.91 x 10+7 

{l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

30-40 40-50 Total 

1.61 x 10+5 2.53 x 10+4 9.70 x 10+5 

2.42 x 10+5 2.98 x 10+5 7.68 x 10+5 

5.56 x 10+5 7.86 x 10+5 1.56 x 10+6 

8.86 x 10+5 1.35 x 10+6 2.54 x 10+6 

1.27 x 10+5 2.83 10+5 8.21 x 10+5 

5.94 x 10+4 1.59 x 10+5 5.32 x 10+5 

1.81 x 10+5 1. 59 x 10+5 6.06 x 10+5 

6.71 x 10+5 9.47 x 10+5 2.49 x 10+6 

6.50 x 10+5 1.58 x 10+6 3.99 x 10+6 

1. 72 x 10+6 8.52 x 10+5 5.28 x 10+6 

1. 90 x 10+7 2.11 x 10+7 4.58 x 10+7 

2.75 x 10+7 2.56 x 10+7 7.20 x 10+7 

2.30 x 10+7 2.43 x 10+7 6.24 x 10+7 

5.86 x 10+6 9.03 x 10+6 2.00 x 10+7 

3.38 x 10+6 3.23 x 10+6 1. 25 x 10+7 

2.77 'x 10:1-6 5.96 x 10+5 7.03 x 10+6 

8.68 x 10+7 9.03 x 10+7 2.39 x 10+8 
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Di rect ion 0-1 1-2 2-3 

N 1.08 x 10+4 

NNE 2.71 x 10+3 

NE 

ENE 1.63 x 10+3 2.71 x 10+4 

E 1.08 x 10+4 

ESE 

SE 

SSE 

S 5.42 x 10+2 3.25 x 10+3 

SSW 21. 7 x 10+3 

SW 21. 7 x 10+3 

WNW 

W 1.63 x 10+4 

WNW 

NW 

NNW 

Total 8.68 x 10+3 1.14 x 10+4 6.02 x 10+4 

LGS EROL 

TABLE 2.1-31 

ANNUAL VEGETABLE PRODUCTION (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

3-4 4-5 5-10 10-20 20-30 

1.95 x 10+5 1.50 x 10+6 1. 55 x 10+7 

1.36 x 10+5 1.96 x 10+5 4.99 x 10+6 9.19 x 10+6 

3.25 x 10+3 1.87 x 10+5 1.20 x 10+6 3.04 x 10+6 

5.42 x 10+2 1.83 x 10+5 1.53 x 10+6 3.82 x 10+6 

1. 96 x 10+5 7.22 x 10+5 2.58 x 10+6 

3.25 x 10+3 1. 96 x 10+5 5.57 x 10+5 3.51 x W+5 

8.13 x 10+4 2.24 x 10+5 6.50 x 10+5 2.47 x 10+5 

2.17 x 10+3 4.38 x 10+5 1.47 x 10+6 7.41 x 10+5 

5.42 x 10+3 5.96 x 10+3 3.51 x 10+5 1.44 x 10+6 3.43 x 10+7 

1.08 x 10+4 4.87 x 10+5 1. 77 x 10+6 2.96 x 10+6 

2.71 x 10+3 4.87 x 10+5 1.50 x 10+6 2.68 x 10+6 

1.36 x 10+5 6.22 x 10+6 1.10 x 10+6 

1.08 x 10+4 1.57 x 10+5 1.28 x 10+5 3.60 x 10+6 

1.88 x 10+5 1.28 x 10+5 1.10 x 10+6 

1.62 x 10+5 7.33 x 10+5 1.30 x 10+6 

1.16 x 10+5 2.13 x 10+5 5.48 x 10+6 

3.30 x 10+4 2.29 x 10+5 3.90 x 10+6 2.02 x 10+7 9.13 x 10+7 

(l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station,1I RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

30-40 40-50 Total 

1. 38 x 10+7 6.82 x 10+6 3.78 x 10+7 

6.39 x 10+6 9.00 x 10+6 2.99 x 10+7 

3.09 x 10+6 2.63 x 10+6 1.02 x 10+7 

2.69 x 10+6 3.47 x 10+6 1.17 x 10+7 

4.05 x 10+6 8.76 10+6 1.63 x 10+7 

7.40 x 10+6 2.58 x 10+7 3.43 x 10+7 

2.98 x 10+7 2.70 x 10+7 5.80 x 10+7 

7.98 x 10+7 7.65 x 10+7 1.59 x 10+8 

5.54 x 10+7 1.85 x 10+8 2.77 x 10+8 

7.33 x 10+7 1. 75 x 10+8 2.54 x 10+8 

5.82 x 10+6 4.79 x 10+7 5.84 x 10+7 

6.70 x 10+6 6.24 x 10+6 1.86 x 10+7 

5.77 x 10+6 6.31 x 10+6 1.60 x 10+7 

2.14 x 10+6 1.04 x 10+7 1.45 x 10+7 

8.45 x 10+6 1. 23 x 10+7 2.29 x 10+7 

1.52 x 10+7 2.82 x 10+6 2.38 x 10+7 

3.20 x 10+8 6.06 x 10+8 1.04 x 10+9 
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Direction 0-1 1-2 

N 

NNE 

NE 1.80 x 10+2 

ENE 

E 9.00 x 10+2 

ESE 

SE 

SSE 

S 1.80 x 10+2 

SSW 

SW 

WNW 

W 

WNW 

NW 

NNW 

Total 1.08 x 10+3 1.80 x 10+2 

LGS EROL 

TABLE 2.1-32 

ANNUAL FRUIT PRODUCTION (APP.LE AND PEACH, KILIOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

2-3 3-4 4-5 5-10 10-20 20-30 

3.07 x 10+4 6.16 x 10+4 6.40 x 10+5 

3.53 x 10+4 2.84 x 10+5 4.52 x 10+5 

9.00 x 10+1 3.38 x 10+4 1.49 x 10+5 3.50 x 10+5 

1. 77 x 10+2 3.30 x 10+4 2.00 x 10+5 4.43 x 10+5 

3.53 x 10+4 1.28 x 10+5 3.18 x 10+5 

3.53 x 10+4 1.00 x 10+5 5.55 x 10+4 

3.67 x 10+4 1. 78 x 10+5 5.85 x 10+4 

1.36 x 10+3 5.17 x 10+4 2.83 x 10+5 4.21 x 10+5 

2.34 x 10+3 6.50 x 10+2 4.10 x 10+4 1.69 x 10+5 4.65 x 10+5 

1. 77 x 10+2 5.70 x 10+4 2.07 x 10+5 3.47 x 10+5 

2.50 x 10+1 5.70 x 10+4 1. 76 x 10+5 2.66 x 10+5 

1.60 x 10+4 1.19 x 10+5 2.94 x 10+5 

1.15 x 10+4 2.31 x 10+2 2.23 x 10+5 

1.89 x 10+3 1.12 x 10+3 1. 99 x 10+3 

3.40 x 10+3 1.32 x 10+3 2.34 x 10+3 

8.76 x 10+3 3.85 x 10+2 1.84 x 10+5 

2.37 x 10+3 1. 77 x 10+2 2.28 x 10+3 4.88 x 10+5 2.06 x 10+6 4.52 x 10+6 

(l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

J 

30-40 40-50 Total 

6.72 x 10+5 4.82 x 10+4 1.45 x 10+6 

4.51 x 10+5 5.85 x 10+5 1.81 x 10+6 

5.18 x 10+5 6.51 x 10+5 1. 70 x 10+6 

4.11 x 10+5 4.94 x 10+5 1.58 x 10+6 

4.56 x 10+5 1.67 x 10+6 2.61 x 10+6 

2.63 x 10+6 8.00 x 10+6 1.08 x 10+7 

1.17 x 10+7 1. 28 x 10+7 2.48 x 10+7 

1. 99 x 10+7 6.75 x 10+6 2.74 x 10+7 

5.24 x 10+4 7.91 x 10+4 8.10 x 10+5 

5.20 x 10+5 8.87 x 10+5 2.02 x 10+6 

4.55 x 10+5 1.01 x 10+6 1.96 x 10+6 

4.42 x 10+5 4.12 x 10+5 1.28 x 10+6 

4.94 x 10+5 6.78 x 10+5 1.41 x 10+6 

2.10 x 10+5 9.22 x 10+5 1.14 x 10+6 

3.41 x 10+5 5.26 x 10+5 8.74 x 10+5 

6.17. x 10+5 1.05 x 10+5 9.15 x 10+5 

3.99 x 10+7 3.57 x 10+7 8.27 x 10+7 
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Directi on 0-1 1-2 2-3 

N 4.41 x 10+4 

NNE 8.36 x 10+4 

NE 1.84 x 10+5 1.15 x 10+4 

ENE 5.94 x 10+5 

E 3.23 x 10+5 

ESE 1. 25 x 10+4 

SE 

SSE 3.65 x 10+4 

S 3.86 x 10+4 

SSW 3.75 x 10+4 2.18 x 10+5 6.19 x 10+4 

SW 1. 91 x 10+5 6.99 x 10+5 

WNW 2.19 x 10+5 4.03 x 10+5 

W 1.68 x 10+5 

WNW 
) 

NW 

NNW 

Total 3.18 x 10+5 6.28 x 10+5 2.38 x 10+6 

LGS EROL 

TABLE 2.1-33 

ANNUAL GRAIN PRODUCTION (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(I) 

3-4 4-5 5-10 10-20 20-30 

9.64 x 10+4 2.46 x 10+6 9.52 x 10+6 4.43 x 10+7 

2.35 x 10+5 2.12 x 10+6 1.71 x 10+7 3.43 x 10+7 

2.10 x 10+5 2.02 x 10+6 6.38 x 10+6 1.40 x 10+7 

3.98 x 10+5 1.55 x 10+5 1. 97 x 10+6 9.16 x 10+6 1. 73 x 10+7 

1.49 x 10+5 2.12 x 10+6 7.55 x 10+6 1.35 x 10+7 

7.14 x 10+5 1. 79 x 10+5 2.12 x 10+6 6.02 x 10+6 3.40 x. 10+6 

7.78 x 10+5 2.26 x 10+6 5.34 x 10+6 9.10 x 10+5 

7.83 x 10+5 9.98 x 10+5 3.55 x 10+6 1.08 x 10+7 2.87 x 10+6 

1.28 x 10+6 4.13 x 10+5 2.83 x 10+6 1.16 x 10+7 1.87 x 10+7 

5.00 x 10+5 3.83 x 10+5 3.92 x 10+6 1.43 x 10+7 2.39 x 10+7 

1.29 x 10+5 6.80 x 10+4 3.92 x 10+6 1.21 x 10+7 1.52 x 10+7 

4.45 x 10+5 1.10 x 10+6 8.63 x 10+6 5.87 x 10+6 

5.55 x 10+4 2.24 x 10+6 3.12 x 10+6 9.53 x 10+6 

4.46 x 10+6 1.52 x 10+7 2.68 x 10+7 

9.05 x 10+3 3.72 x 10+6 1.79 x 10+7 3.16 x 10+7 

8.01 x 10+4 2.18 x 10+6 5.20 x 10+6 3.85 x 10+7 

3.95 x 10+6 4.10 x 10+6 4.30 x 10+7 1.60 x 10+8 3.01 x 10+8 

(l}Radiation Management Corporation, IIAgricultural Land Use Survey in the Vicinity of Limerick 
Generating Station,1I RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01 V 

30-40 40-50 Total 

5.75 x 10+7 8.43 x 10+6 1.22 x 10+8 

4.93 x 10+7 5.93 x 10+7 1.62 x 10+8 

2.30 x 10+7 2.19 x 10+7 6.77 x 10+7 

1. 71 x 10+7 2.07 x 10+7 6.74 x 10+7 

1. 73 x 10+7 1.54 10+7 5.63 x 10+7 

8.18 x 10+6 2.45 x 10+7 4.51 x 10+7 

2.37 x 10+6 2.58 x 10+6 1.42 x 10+7 

8.20 x 10+6 1.25 x 10+7 3.97 x 10+7 

1.14 x 10+7 4.05 x 10+7 8.68 x 10+7 

3.74 x 10+7 4.38 x 10+7 1.25 x 10+8 

1.63 x 10+7 2.69 x 10+7 7.55 x 10+7 

7.77 x 10+6 7.24 x 10+6 3.17 x 10+7 

1. 20 x 10+7 1. 95 x 10+7 4.66 x 10+7 

4.17 x 10+7 4.08 x 10+7 1.29 x 10+8 

2.10 x 10+7 1.45 x 10+7 8.87 x 10+7 

3.28.x 10:+-7 3.77 x 10+6 8.25 x 10+7 

3.63 x 10+8 3.62 x 10+8 1.24 x 10+9 
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Direction 0-1 1-2 2-3 

N 

NNE 

NE 

ENE 9.98 x 10+4 

E 3.81 x 10+5 

ESE 

SE 

SSE 6.53 x 10+4 

S 7.26 x 10+4 

SSW 4.76 x 10+5 4.35 x 10+4 

SW 1.27 x 10+6 3.25 x 10+6 

WSW 5.71 x 10+5 9.25 x 10+5 

W 3.15 x 10+5 

WNW 

NW 

NNW 

Total 2.32 x 10+6 5.15 x 10+6 

LGS EROL 

TABLE 2.1-34 

ANNUAL SILAGE CORN PRODUCTION (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

3-4 4-5 5-10 10-20 20-30 

2.85 x 10+6 9.21 x 10+6 1.44 x 10+6 

2.16 x 10+6 5.29 x 10+6 5.67 x 10+6 

2.07 x 10+6 5.85 x 10+6 1.20 x 10+7 

1.60 x 10+6 4.99 x 10+5 2.02 x 10+6 8.62 x 10+6 1. 52 x 10+7 

2.00 x 10+5 2.16 x 10+6 7.71 x 10+6 1.23 x 10+7 

1.22 x 10+6 2.32 x 10+5 2.16 x 10+6 6.16 x 10+6 3.49 x 10+6 

1.57 x 10+6 2.53 x 10+6 6.95 x 10+6 1.42 x 10+6 

7.26 x 10+5 1.27 x 10+6 5.24 x 10+6 1.69 x 10+7 6.60 x 10+6 

1.03 x 10+6 3.17 x 10+5 4.21 x 10+6 1. 73 x 10+7 2.22 x 10+7 

6.53 x 10+5 1.81 x 10+5 5.85 x 10+6 2.13 x 10+7 3.56 x 10+7 

2.00 x 10+5 
i 5.85 x 10+6 1.80 x 10+7 4.10 x 10+7 

1.22 x 10+6 1.64 x 10+6 1.66 x 10+7 9.32 x 10+7 

3.44 x 10+6 4.87 x 10+6 8.16 x 10+7 

6.92 x 10*6 2.37 x 10*7 4.19 x 107 

1.12 x 10*5 5.72 x 106 2.80 x 10*7 4.94 x 107 

3.16 x 10+6 8.12 x 10+6 4.09 x 10+7 

5.43 x 10+6 5.61 x 10+6 5.78 x 10+7 2.05 x 10+8 4.64 x 10+8 

(l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station,1I RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01V 

30-40 40-50 Total 

1.03 x 10+7 8.08 x 10+6 3.18 x 10+7 

1.52 x 10+7 2.55 x 10+7 5.38 x 10+7 

2.69 x 10+7 3.76 x 10+7 8.44 x 10+7 

2.44 x 10+7 3.35 x 10+7 8.59 x 10+7 

1. 56 x 10+7 1.91 x 10+7 5.75 x 10+7 

1.05 x 10+7 3.60 x 10+7 5.98 x 10+7 

1.02 x 10+7 7.68 x 10+6 3.04 x 10+7 

3.50 x 10+7 4.18 x 10+7 1.08 x 10+8 

2.30 x 10+7 3.64 x 10+7 1.05 x 10+8 

3.44 x 10+7 4.54 x 10+6 1.03 x 10+8 

1.12 x 10+8 1.62 x 10+8 3.44 x 10+8 

1.45 x 10+8 1.35 x 10+8 3.94 x 10+8 

1.26 x 10+8 1.39 x 10+8 3.55 x 10+8 

7.06 x 10+7 6.46 x 10+7 2.08 x 10+8 

1.84 x 10+7 2.88 x 10+5 1.02 x 10+8 

9.00 x 10+6 1.03 x 10+6 6.22 x 10+7 

6.86 x 10+9 7.52 x 10+8 2.18 x 10+9 
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Direction 0-1 1-2 2-3 

N 3.85 x 10+4 

NNE 

NE 6.44 x 10+4 

ENE 3.04 x 10+5 

E 4.07 x 10+5 

ESE 

SE 

SSE 6.53 x 10+4 

S 2.72 x 10+4 

SSW 2.27 x 10+4 3.58 x 10+5 7.07 x 10+4 

SW 2.04 x 10+5 1.41 x 10+6 

WSW 2.27 x 10+5 4.48 x 10+5 

W 2.72 x 10+5 

WNW 

NW 

NNW -

Total 2.27 x 10+4 7.89 x 10+5 3.11 x 10+6 

LGS EROL 

TABLE 2.1-35 

ANNUAL PRODUCTION OF ALL HAY (KILOGRAMS/YEAR) WITHIN 50 MILES OF LGS 

DISTANCE RANGE IN MILES(l) 

3-4 4-5 5-10 10-20 20-30 

4.54 x 10+4 1.46 x 10+6 5.84 x 10+6 1.46 x 10+7 

9.07 x 10+4 1.11 x 10+6 6.47 x 10+6 1.16 x 10+7 

1.89 x 10+5 1.06 x 10+6 3.10 x 10+6 6.56 x 10+6 

1.50 x 10+5 2.14 x 10+5 1.03 x 10+6 4.53 x 10+6 8.18 x 10+6 

1.66 x 10+5 1.11 x 10+6 3.95 x 10+6 6.55 x 10+6 

5.71 x 10+5 1.18 x 10+5 1.11 x 10+6 3.15 x 10+6 1. 78 x 10+6 

4.76 x 10+5 1. 21 x 10+6 2.73 x 10+6 4.06 x 10+5 

6.58 x 10+5 9.89 x 10+5 2.10 x 10+6 6.18 x 10+6 8.83 x 10+5 

1.12 x 10+6 4.13 x 10+5 1.68 x 10+6 6.91 x 10+6 7.31 x 10+6 

4.61 x 10+5 1.94 x 10+5 2.33 x 10+6 8.50 x 10+6 1.42 x 10+7 

4.63 x 10+4 6.80 x 10+4 2.33 x 10+6 7.19 x 10+6 1.26 x 10+7 

6.12 x 10+5 6.54 x 10+5 6.07 x 10+6 1.99 x 10+7 

7.53 x 10+4 1.64 x 10+6 2.52 x 10+6 1. 99 x 10+7 

3.58 x 10+6 1. 23 x 10+7 2.17 x 10+7 

6.80 x 10+4 2.95 x 10+6 1.44 x 10+7 2.55 x 10+7 

9.80 x 10+4 1.61 x 10+6 4.20 x 10+6 2.51 x 10+7 

3.13 x 10+6 3.69 x 10+6 2.70 x 10+7 9.81 x 10+7 1.97 x 10+8 

(l)Radiation Management Corporation, "Agricultural Land Use Survey in the Vicinity of Limerick 
Generating Station," RMC-TR-12, June 1979. Survey based on data collected in 1975-1976. 

Tl001550-01 V 

30-40 40-50 Total 

1. 95 x 10+7 9.54 x 10+6 5.10 x 10+7 

1. 70 x 10+7 2.55 x 10+7 6.18 x 10+7 

1. 75 x 10+7 2.35 x 10+7 5.20 x 10+7 

1.55 x 10+7 2.11 x 10+7 5.10 x 10+7 

8.06 x 10+6 6.53 x 10+6 2.68 x 10+7 

4.96 x 10+6 1.61 x 10+7 2.78 x 10+7 

2.05 x 10+6 2.11 x 10+6 8.98 x 10+6 

7.37 x 10+6 1.10 x 10+7 2.92 x 10+7 

6.63 x 10+6 1.12 x 10+7 3.53 x 10+7 

1. 71 x 10+7 1.63 x 10+7 5.95 x 10+7 

2.68 x 10+7 3.19 x 10+7 8.25 x 10+7 

3.04 x 10+7 2.83 x 10+7 8.66 x 10+7 

2.92 x 10+7 3.57 x 10+7 8.93 x 10+7 

3.47 x 10+7 3.49 x 10+7 1.07 x 10+8 

1.60 x 10+7 1.02 x 10+7 6.91 x 10+7 

1. 71 x 10+7 2.61 x 10+6 5.07 x 10+7 

2.70 x 10+8 2.86 x 10+8 8.89 x 10+8 
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Crop 

Vegetables 

Apples and 

Grain(2) 

Silage Corn 

Hay 

Total 

LGS EROL 

TABLE 2.1-36 

CROP PRODUCTION AND YIELD SUMMARY<l) 

Production 
(kg/yr) % Total 

1. 04 x 10· 19.2 

Peaches 8.27 x 10 7 1.5 

1. 24 x 10· 22.8 

2. 18 X 10· 40.2 

8.89 x 10 8 16.4 

5.43 x 10· 100.0 

Yield 
(kg/m2) 

3.36 

1. 37 

3. 12 

1. 14 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, August 1979. 

(2) Grain comprised of wheat, 12%; oats, 4%; barley, 6% and 
grain corn, 78%. 
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TABLE 2.1-37 (Page 1 of 3) 

LOCATION OF RESIDENCES WITHIN 1 MILE OF 
LIMERICK GENERATING STATION UNITS 1 AND 2 VENTS(l) 

Distance From Vents 

Sector (Feet) (Meters) 

N 3000 914 
N 3100 945 
N 3100 945 
N 3100 945 
N 3150 960 
N 3200 975 
N 3200 975 
N 3200 975 
N 3300 1006 
N 3300 1006 
N 3400 1036 
N 3400 1036 
N 3450 1052 
N 3500 1067 
N 3500 1067 
N 3550 1082 
N 3600 1097 
N 4550 1387 
N 4550 1387 
N 4900 1494 
N 5000 1524 
N 5150 1570 
N 5280 1609 
N 5280 1609 
NNE 2600 792 
NNE 2800 853 
NNE 3600 1097 
NNE 3700 1128 
NNE 3850 1173 
NNE 3950 1204 
NNE 4000 1219 
NNE 4050 1234 
NNE 4200 1280 
NNE 4200 1280 
NNE 4300 131 1 
NNE 4450 1356 
NNE 4450 1356 
NNE 4850 1478 
NNE 5050 1539 
NNE 5150 1570 
NE 3450 1052 
NE 4100 1250 
NE 4200 1280 
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TABLE 2.1-37 (Cont'd) (Page 2 of 3) 

Distance From Vents 

Sector (Feet) (Meters) 

NE 4400 1341 
ENE 2700 823 
ENE 2950 899 
ENE 3650 1 1 1 3 
ENE 4100 1250 
ENE 4500 1372 
E 3350 1021 
E 3900 1189 
E 4750 1448 
E 4900 1494 
ESE 3100 945 
ESE 4200 1280 
ESE 4200 1280 
ESE 4250 1295 
ESE 4250 1295 
ESE 4400 1341 
ESE 4400 1341 
ESE 4900 1494 
ESE 5000 1524 
SE 5100 1554 
SE 5300 1615 
S 4400 1341 
SSW 5000 1524 
SSW 5050 1539 
SSW 5100 1554 
SSW 5200 1585 
SSW 5250 1600 
SW 3300 1006 
SW 3450 1052 
SW 3900 1189 
SW 4000 1219 
SW 4100 1250 
SW 4150 1265 
SW 4400 1341 
SW 4500 1372 
SW 4600 1402 
SW 4650 1417 
SW 4700 1433 
SW 4750 1448 
SW 4800 1463 
SW 4900 1494 
SW 5050 1539 
SW 5150 1570 
SW 5150 1570 
SW 5200 1585 
WSW 3850 1173 
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Sector 

WSW 
WSW 
WSW 
WSW 
WSW 
WSW 
WSW 
WSW 
W 
W 
W 
W 
W 
W 
W 
W 
W 
WNW 
WNW 
WNW 
WNW 
WNW 
WMW 
WNW 
WNW 
WNW 
WNW 
WNW 
WNW 
WNW 
WNW 
WNW 
NW 
NNW 
NNW 
NNW 
NNW 
NNW 
NNW 

LGS EROL 

TABLE 2.1-37 (Cont'd) 

Distance From Vents 

(Feet) 

3900 
4000 
4150 
4300 
4300 
4500 
4650 
4750 
3200 
3600 
3650 
3700 
3800 
3800 
3850 
4600 
5250 
3700 
3800 
3800 
3900 
3900 
3950 
4000 
4150 
4150 
4150 
4300 
4400 
4600 
4700 
4900 
3700 
3950 
4300 
4500 
4900 
4900 
5100 

(Page 3 of 3) 

(Meters) 

1189 
1219 
1265 
1311 
1311 
1372 
1417 
1448 

975 
1097 
1113 
1128 
1158 
1158 
1173 
1402 
1600 
1128 
1158 
1158 
1189 
1189 
1204 
1219 
1265 
1265 
1265 
1311 
1341 
1402 
1433 
1494 
1128 
1204 
1311 
1372 
1494 
1494 
1554 

(1) Radiation Management Corporation, "Agricultural Land Use 
Survey in the Vicinity of Limerick Generating Station," 
RMC-TR-12, June 1979. Survey based on data collected in 
1975-1976. 

Rev. 4, 07/82 



TABLE 2.1-38 

SCHUYLKILL RIVER - MUNICIPAL WATER USERS 
DOWNSTREAM OF LIMERICK SITE 

Withdrawal Rate 
Locafiyn Radi al Di stance River Distance (GPM) 
No. 1 User From Station (mi) From Station (mi) 1976 Entitlement(2} --

1. City of Philadelphia, 27.8 27.8 130,764 179,160 
Belmont Plant 

2. City of Philadelphia, 26.1 35.2 (3) 
Queen Lane Plant 

3. Keystone Water Co 14.1 
(Norristown District) 

24.0 5,972 11,666 

4 Philadelphia Suburban 7.5 13.6 Not 13,889 
Water Co Available 

5 Phoenixville Water 5.4 9.0 3,125 4,861 
Authority 

6 Citizens Utility 2.2 2.5 929 1,389 
Home Water Co 

(1) Refer to Figure 2.1-9 for locations of water users. 
(2) Withdrawals authorized by Delaware River Basin Commission. 
(3)Queen Lane Plant withdrawals and populations included with Belmont plant. 

Population Served 
1976 

959,700 

72,200 

831,000 

19,800 

14,000 
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T1\.Br~E 2.1- 39 

SCHUYLKILL RIVER - INDUSTFIAL ~ATER crSEFS 
DOWNSTREAM OF LI~ERICK SITr. 

-----------------------------------------------------------------------------~-------------------------------

Location 
NQ~_~~! __________ Q2gr __________ _ 

7 

8 

9 

10 

11 

*12 

13 

14 

15 

16 

*17 

~onnelly Container, Inc, 
Phil~delphia Plant 

:ontainer Corp of Anerica 
Philadelphia Plant, 
~ill Div. 

Nicolet Industries, Inc, 
Norristoll1n Plant 

Philadel~hia Electric :0 
w. Conshohocken 3as Plant 

National Gypsu~ Co 
w. Conshohocken Plant 

Lukens Steel CO(3) 

Phila~elphia Electric Co 
Barbadoes 3enerating 
Station 

Synthane-Taylor Corp 

Phoenix Steel Corp 
(Phoenixville Plant) 

Philadephia Electric Co 
Cromby Generating Statio~ 

Keystone Coke CO(3) 

1971 Use 
__ jgE~l_ 

26.5 

5,650 

39 

600 

1,523 

67,368 

551.8 

511.1 

230,4,10 

Entitlement (gpm)(2) 
~:::>n-

40.0 

7,500 

300 

1,273.5 

1,523 

1,247.3 

100,600 

900 

11,639 

255,000 

1,493.1 

36.0 

7,350 

286 

1,260.8 

1,507.7 

1,190.3 

99,425 

891 

9,311 

252,980 

1,130.9 

(1) Refer to Fiqure 2.1-9 for locations of water users. 
(2) withdrawals authorized by Delaware River Basin Commis~ion. 
(3) No entitlement, rather a fee is paid for water withdrawn from the river. 

4.0 

150 

12.7 

15.3 

57.0 

1,115 

9 

2,238 

2,020 

362.2 

River nistance 
!rQID_~tst!Q~_j]il 

34.4 

33.0 

30.0 

27.2 

27.05 

25.7 

23.7 

17.4 

12.l 

8.9 

26.1 

----------------------------------------------------------.---------------------------------------------------

Rev. 4, 07/82 
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TABLE 2.1-40 (Page 1 of 2) 

ACCESSIBLE RECREATION AREAS ON THE SCHUYLKILL RIVER 
DOWNSTREAM OF THE LGS SITE (1)(2) 

Location Name 

1. Vincent Dam 

2. East Main Street Area, Spring City 

3. Vicinity of Phoenixville Water Company 

4. Montgomery County Geriatric and 
Rehabilitation Center Area 

5. Route 113 Bridge Boat Ramp 

6. Black Rock Dam Area 

7. Route 29 Bridge, Phoenixville 

8. Port Providence Area 

9. Oaks Area 

10. Pawling Road Bridge, Perkiomen Junction 

11. Valley Forge State Park 

. 12. Betzwood Bridge Boat Ramp 

13. Boat Ramp North of Barbadoes Island 

14. Spring Mill Road Area 

15. Miquon Area 

16. Shawmont Area 

17. Lower Gladwyn 

18. Flat Rock Tunnel 

19. Green Lane Bridge 

20. Main Street Area, Manayunk 

21. Fairmont Park 

River Mile 
From Site 

3.3 

6.6-6.9 

8.7-8.9 

9.7-10.2 

10.2 

11 .0-11 .6 

12.3 

13.3-13.6 

14.3-14.7 

16.0 

16.1-19.4 

19.4 

23. 1 

29. 1 

30.0 

31.0-32.2 

32.3 

32.4-32.5 

33.5-33.6 

33.8 

34.7-39.6 

Rev. 4, 07/82 
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TABLE 2.1-40 (Cont'd) (Page 2 of 2) 

(1) Pennsylvania Environmental Council, "Recreational Uses of 
the Schuylkill River," Draft Report, November 1977. 

(2) Personal communication, 1982, Pennsylvania Fish Commission. 

Rev. 4, 07/82 



1. 

2. 

3. 

4. 

5. 

6. 
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TABLE 2.1-41 

ACCESSIBLE RECREATION AREAS ON THE SCHUYLKILL RIVER 
DOWNSTREAM OF THE LGS SITE (PROJECTED)(l)(2) 

Location Name 

Impounding Basin Near Abrams 

Pennsylvania Turnpike Bridge 

Blue Route Bridge Near Plymouth Dam 

Fayette Street Bridge, Conshohocken 

Area Near Barren Hill Road 

Strawberry Mansion Bridge Boat Ramp 

River Miles 
From Site 

21.9 

24.9 

26.7 

27.4 

28.9 

36.9 

(1) Pennsylvania Environmental Council, "Recreational Uses of 
the Schuylkill River," Draft Report, November 1977. 

(2) Personal communication, 1982, Pennsylvania Fish Commission. 

Rev. 4, 07/82 



LGS EROL 

TABLE 2.1-42 

BOATING HOURS ON THE SCHUYLKILL RIVER DOWNSTREAM 
OF THE LIMERICK GENERATING STATION(l)(2) 

River Miles Downstream 
of LGS Site 

0-10 

10-20 

20-30 

30-40 

40-50 

Boating Hours/Year 

5,000 

59,000 

88,000 

23,000 

82,000 

(1) Pennsylvania Fish Commission, "1975 Fishing and Boating 
Inventory." 

(2) Personal communication, 1982, Pennsylvania Fish Communication. 

Rev. 4, 07/82 
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TABLE 2.1-43 

PRESENT AND PROJECTED FISHING HOURS AND EDIBLE FISH CATCH 
IN THE SCHUYLKILL RIVER DOWNSTREAM OF THE 

LIMERICK GENERATING STATION(1)(2) 

River Miles 
Downstream of Fishing-Hours/Year Edible Fish Catch (kg/yr) 
the LGS Site Present Projected Present 

0-10 175,000 255,000 3,200 

10-20 228,000 320,000 4,200 

20-30 256,000 356,000 4,700 

30-40 472,000 822,000 8,700 

40-50 364,000 634,000 6,700 

(1) Pennsylvania Fish Commission, "1975 Fishing and 
Boating Inventory." 

Projected 

4,700 

6,000 

6,700 

15,700 

12,000 

(2) Personal communication, 1982, Pennsylvania Fish Commission. 

Rev. 4, 07/82 
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'IABI.E 2.1-1I1t 

PERCENTAGE OF FISH SPECIES MOST FREQUENTLY CAUGH'I IN THE 
VICINITY CF 'lBE LI~ERICK GENERA'lING S'lA'lION(I) 

1:ISH SPECIES 

Lepomis (undefined) 
Redbreast sunfish 
Brown l:ullhead 
Carp 
Goldfish 
Green sunfish 
Pumpkinseed 
Smallmouth bass 
American eel 
Freshwater catfish 
Golden shiner 
Yellow l:ullhead 
Channel catfish 
Lepomis hvl:rid 
.white catfish 
Black bullhead 
Rock bass 
Pomoxis 
White crappie 
Yellow perch 
Creek chub 
.white sucker 
Larqemouth bass 

Total Catch: 932 Fish 

PERCEN'lAGE CA.UGH'l 

118.7 
8.3 
5.5 

It. " 
3.5 
2.9 
2.8 
2.3 
2.1 
2.0 
1.6 
1.6 
1.3 
1.3 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

(Page 1 of 3) 

(I) Ichthvoloqical Associates. "Survey of Anglers on the schuylkill River near 
Pottstown in 1976." Draft Re~ort. Auqust 1977. 
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'IABLE 2.1-44 (Cont'd) (page 2 of 3) 

A LIS'I OF 'IRE FISH SPECIES TAKEN IN THE SCHUYLKILL ~IVE~ , 
AND NEARBY TRIBU'IA~IES F~CM FCTTSTCwN, PENNSYLVANIA, 'IO VINCEN'I DAM' ) 

American eel 

Brook trout 

Redfin pickerel 
Muskellunqe 

Goldfish 
Carp 
Cutlips minnow 
Golden shiner 
COJl1elv shiner 
satinfin shiner 
Bridle shiner 
Common shiner 
Spottail shiner 
Swallowtail shiner 
Spot fin shiner 
Bluntnose minnow 
Fathead minnow 
Blacknose dace 
Lonqnose dace 
Creek chub 
Fall fish 

Quill back 
White sucker 
Creek chubsucker 

White catfish 
Black bullhead 
Yellow bUllhead 
Brown bullhead 
Channel catfish 
Marqined madtom 

Banded killifish 

FRESH ~A'IER EELS 

'IROtT 

FIKES 

MINNOwS AND CARPS 

SUCRERS 

FRESH WA'IER CATFISH 

I<IILIFISH 

ANGUIlLICJ\E 
Anguilla rostrata (LeSueur) 

SALMONIDAE 
Salvelinus fontinalis (~itchill) 

ESOCIDAE 
Esox americanus (Gmelin) 
Esox masquinonqy (Mitchill) 

CYPFINIDAE 
Carsssi.!.ULauratus (Linnaeus) 
~IlDY~~i2 (Linnaeus) 
Exoqlossum msxillingua (LeSueur) 
NotemigQn.!.UL~~§21~ucas (Mitchill) 
Notropis amoenus (Abbott) 
Notropis analQstanus (Girard) 
Nctropis biiIenatu$ (Cope) 
~otropis corn~ (Mitchill) 
~otrQpis budsQDjy§ (Clinton) 
Notrgpis procD~ (Cope) 
Notropis ~ilopterus (Cope) 
Pimep~ales nQtat~ (Rafinesque) 
]jmephales pxomelas (Rafinesque) 
Rhinichthys s~atulu§ (Hermann) 
Rhini£h!b~ataractae (Valenciennes) 
~gmotilus atromaculatus (Mitchill) 
SEm9tilus cor~2li§ (Mitchill) 

CATCS'ICMIDAE 
Carpi odes cyprinus (LeSUeur) 
Catostomus cornmersoni (Lace pede) 
Erimyzon otlonqus (Mitchill) 

ICTAIURIDAE 
Ictalurus catus (Linnaeus) 
Ictalurus D'elas (Rafinesque) 
Ictalurus natalis (LeSueur) 
Ictalurus nebulosus (LeSueur) 
Ictalurus punctatus (Rafinesque) 
Noturus insignis (Richardson) 

CYPBINCCCN'IIDAE 
Fundulus disPllsn~ (LeSueur) 
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~ABLE 2.1-44 (Cont'd) (Page 3 of 3, 

A LIST OF THE FISB SPECIES ~ARE~ IN ~HE SCHUYLRILL RIVER 
AND NEARBY TRIBUTARIES FROM PO~TSTOWN, PENNSYLVANIA, ~O VINCENT DAMC~ 

Rock tass 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Blueqill 
White crappie 
Black crappie 
Smallmouth bass 
Larqemouth bass 

Tessellated darter 
Yellow perch 
Shield darter 

SUNFISH 

FERCE 

CENTRARCHIDAE 
Ambloplites rupestris (Rafinesque) 
Lepouis auritus (Linnaeu8, 
Lepomis cyanellu§ (Rafinesque, 
Lepomis gittQSUS (Linnaeus, 
Lepomis macrQChirus (Rafinesque, 
Pomoxis annularis (Rafinesque, 
Pomoxis nigromaculatus (LeSueur, 
Micropterus dolomieui (Lacepede, 
Micropterus salmoides (Lace pede, 

PERCIDAE 
Etheostoma olmstedi (Storer, 
Perca flayescens (Mitchill, 
fercina peltata (Stauffer, 

, 
(2) Philadelphia Electric Co~panv, "Limerick Generatinq station Units 1 and 2 

Environmental Report - Construction Permit Stage (Revised)," May 1972. 
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2.2 ECOLOGY 

This section provides a general description of the flora and 
fauna of the Limerick Generating Station (LGS) site, adjacent 
reaches of the Schuylkill River, the middle reach of Perkiomen 
Creek, and East Branch Perkiomen Creek. It identifies important 
species in these areas and discusses their life history and 
population dynamics. Information was obtained from extensive 
field investigations conducted by the Applicant's ecological 
consultant (1970-1978) and from literature sources. Details of 
methodology for ecological investigations are provided in 
Section 6.1. 

Important spectes- were selected by criteria outlil"!ed in NRC 
Regulatory Guide 4.2, Revision 2 (U.S. Nuclear Regulatory 
Commission, Ref 2.2-1). This states that "a species, is 
important if a specific causal link can be identified between the 
nuclear power station and the species, and if one or more of the 
following criteria applies: (a) the species is commercially or 
recreationally valuable, (b) the species is threatened or 
endangered, (c) the species affects the well-being of some 
important species within criteria (a) or (b), or (d) the species 
is critical to the structure and function of the ecological 
system." In this report, the abundance and role (niche) of a 
species in the community were used as measures of importance to 
community structure and function. 

It should be emphasized that important species include 
representatives of available niches, and general categories of 
commercial or recreational interest. They should not be 
considered individually as indicator organisms, but rather 
collectively as a representative in-depth description of the 
ecosystem. Information on local biology of important species is 
presented in phylogenetic order within biotic categories and the 
ecosystem. 

2.2.1 TERRESTRIAL ECOLOGY 

The LGS site is located in Chester and Montgomery counties in 
southeastern Pennsylvania and is bordered by the Schuylkill 
River. It encompasses 182 ha in the Piedmont Region between the 
coastal plain to the southeast and the ridge and valley section 
to the northwest. The term 'site' refers to the 762-m radius 
exclusion zone of LGS. The surrounding area is residential, 
industrial, and farmlands. 

Throughout the plant site, the land slopes upward from the river 
to an elevation of about 30 to 85 m above sea level. The 
surrounding countryside is gently rolling and cut by several 

2.2-1 
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small creeks that drain into the Schuylkill. There are no 
'wilderness' areas adjacent to LGS. The climate is temperate. 
The average temperature is 24 0 C in the summer and ooc in the 
winter, and the annual rainfall averages 1.1 m. Snow cover is 
generally light. The site is in. the Carolinian life zone. 

2.2.1.1 Flora 

Vegetation is important in the terrestrial ecosystem because 
plants are the major primary producers. Plants convert solar 
energy into chemical energy and biomass. Animals depend upon 
plants for both food and cover, and the vegetation of an area is 
a major determinant of what animal communities the area can 
support. 

Pennsylvania forms part of what was the vast Eastern Deciduous 
Forest. After a long history of settlement and cultivation, 
vegetation in Pennsylvania is now patchy in distribution and 
floristically diverse. The regional climax is the Oak-Chestnut 
Forest and changes in vegetation proceed toward this end. 

In the summer and fall of 1972 the LGS site was surveyed to 
determine principal plant communities, and to identify rare and 
endangered plants and critical or unique habitats. In the summer 
of 1973 a quantitative study of the structure and species 
composition of a 6.4-ha wooded area along Possum Hollow Run was 
conducted. Since the major impact of construction occurred prior 
to 1972, flora near LGS have not been studied since the initial 
inventories. However, new species that were encountered on the 
site between 1973 and 1978 were recorded. 

2.2.1.1.1 Species Inventory 

Some 402 terrestrial vascular plants were identified on .the LGS 
site from 1972 through 1978 and should represent all but the 
least common species (Table 2.2-1). Lower plants such as mosses, 
lichens, and fungi were not surveyed, and only the more common 
grasses were identified. Thorough examination of the site in 
1972 and 1973 yielded no rare or endangered species (Smithsonian 
Institute, Ref 2.2-2), and no habitats or plant communities that 
were critical or unique to Pennsylvania. 

2.2.1.1.2 Community Description 

Vegetation of the LGS site comprised eight plant communities: 
forest, old-field, grassland, pioneer herbaceous, wetland, 

2.2-2 
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cultivated field, orchard, and residential (Figure 2.2-1). The 
distribution of the dominant plants of each community except 
residential is discussed below. 

2.2.1.1.2.1 Forest 

The larger wooded areas on the site were found along Possum 
Hollow Run and Brooke Evans Creek in Montgomery County, the 
floodplain of the Schuylkill, and the bed of the old Schuylkill 
Canal in Chester County. Smaller wooded areas occurred as 
hedgerows and woodlots. Some 25% of the 762-m radius exclusion 
zone was wooded. Trees that dominated each area depended upon 
slope, exposure, drainage, and time since clearing. Apparently 
all woods on the site have been cut at least once. 

The narrow strip of trees along the banks of the river (riparian 
forest) and the woods on Limerick Island were composed of river 
birch, box elder, and black willow. A few large silver maple and 
sycamore were also present. As a consequence of rather regular 
exposure to flood waters, many trees in the riparian forest were 
bent or uprooted. 

Silver maple, sycamore, American elm, and slippery elm were the 
dominant trees on the floodplains of the Schuylkill and its 
larger tributaries. These low, flat woods often had standing 
water in winter and spring, and plants that occurred there were 
characteristic of wet areas. Associated trees were box elder, 
river birch, bitternut hickory, red maple, black walnut, 
ailanthus, beech, basswood, catalpa, and white ash. Common 
shrubs and vines were spicebush, bladdernut, common elder, frost 
grape, and Japanese honeysuckle. 

The structure and composition of upland woods on the LGS site 
were surveyed in a representative 6.4-ha forested area along 
Possum Hollow Run. Twenty-seven species of trees, greater than 
9 cm in diameter at breast height (OBH), were recorded. The most 
common, in terms of a relative measure of density, frequency of 
occurrence, and basal area (OBF), were white ash, tulip-tree, red 
maple, chestnut oak, American elm, black walnut, slippery elm, 
flowering dogwood, bitternut hickory, beech, and red oak. Common 
spicebush, red maple, flowering dogwood, elms, oaks, frost grape, 
white ash, bitternut hickory, and black cherry ~ere most 
important in the size class from 1.5 to 9 cm DBH. In the 
seedling-size class «1.5 cm OBH) , Japanese honeysuckle, poison 
ivy, bitternut hickory, oaks, black cherry, frost grape, Virginia 
creeper, white ash, and common spicebush were most common. 

Four easily distinguished forest types comprised the Possum 
Hollow woods. Most of the area was occupied by a forest type 
dominated by white ash, probably the most abundant tree on the 
site. American elm, black walnut, red maple, and black cherry 
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were common in the tree-size class. A second type that was 
dominated by chestnut and oak, and also included beech, red 
maple, and tulip-tree. This area was characterized by an 
ericaceous shrub layer that included early low blueberry, black 
huckleberry, and tall deerberry. Spotted wintergreen occupied 
the sparse herbaceous stratum. A third forest type was dominated 
by tulip-tree, white ash, and red maple. Oaks, red maple, and 
flowering dogwood were common in the seedling and sapling strata. 
This area was considerably earlier in the successional continuum 
than the adjacent chestnut - oak woods (separated by a narrow 
dirt road), probably because it was grazed or cultivated more 
recently. The fourth type occupied a small fenced island in the 
middle of the white ash type. Beech, white oak, chestnut oak, 
and black oak were dominant. The sparse understory was composed 
of beech, smooth blackhaw, and black cherry. 

Isolated patches of other forest species also occurred onsite. 
For example, Virginia pine was dominant on some of the 
surrounding ridge tops, and stands of other conifers occurred as 
plantations (e.g., scotch pine, white pine, and Norway spruce 
were planted at several locations). Pure stands of black locust 
occurred rarely along the old Schuylkill Canal and in the dry 
impounding basins that remained from the Schuylkill River 
desilting project (Section 2.2.2.1.1). 

2.2.1.1.2.2 Old Field 

Old field communities containing red cedar, hawthorns, viburnums, 
flowering dogwood, various cherries, roses, and brambles occurred 
onsite. Seedlings and saplings of tulip-tree, black cherry, 
white ash, and black locust were also present. As red cedar 
matures it will eventually overtop the shrubs and dominate the 
community. With time, deciduous saplings will compete with and 
eventually dominate red cedar until a more stable forest 
association forms. 

2.2.1.1.2.3 Grassland 

A section of abandoned farmland southeast of the construction 
area, bounded generally by Possum Hollow Run, the Schuylkill 
River, and Brooke Evans Creek, contained most of the grassland 
near LGS. Vegetation in these fields was dense and varied with 
respect to site characteristics and season. The following plants 
were well represented: grasses (Graminae), goldenrods, daisy, 
fleabane, aster, (especially heath aster), evening primrose, 
cinquefoils, wild carrot, teasel, clovers, smartweeds, and 
brambles (Rubus sp.). Red cedar seedlings were widely scattered 
throughout the fields, indicating that an old field community 
will probably replace the grassland. 
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2.2.1.1.2.4 Pioneer Herbaceous 

Some 32% of the plant site was disturbed by construction, and 
much of this area continues to be stressed by man (e.g., mowing, 
paving, grading). As a result, present vegetation is low and 
sparse compared to adjacent undisturbed areas. Plant species 
identified in this pioneer herbaceous community included orchard 
grass, foxtails, lambs-quarters, lady's thumb, Pennsylvania and 
long-bristled smartweed, curled dock, wild carrot, amaranth 
pigweed, butter-and-eggs, red clover, yellow and white sweet 
clover, and deptford pink. This area is bounded on two sides by 
woodland and on one side by orchards. 

2.2.1.1.2.5 Cultivated Fields and Orchards 

Cultivated fields occupy about 13% of the LGS study area. Corn, 
wheat, and hay are grown here. Several small orchards northeast 
of the reactor site yielded apples, pears, and peaches. Woody 
hedgerows bordered most corn, wheat, and hay fields. 
Characteristic trees of the hedgerows were black cherry, black 
walnut, osage orange, white ash, mazzard cherry, red cedar, 
hackberry, sassafras, and tulip. Poison ivy, honeysuckle, and 
spicebush were found in the understory. Although hedgerows 
occupied only a fraction of the cultivated land area, they were 
important ecologically by creating edge habitat, thereby 
increasing the number of niches available for both plants and 
animals. 

2.2.1.1.2.6 Wetlands 

Wetlands were found along the Schuylkill and its tributaries and 
as a band of permanently wet shrubby vegetation adjacent to Akm 
Run. Wet-adapted shrubs included gray dogwood, black willow, 
common elder, and spicebush. Herbaceous plants such as 
bedstraws, tearthumb, Japanese hops, nut-grass, wild onion, 
hollow joe-pyeweed, and swamp milkweed formed a thick mat close 
to the ground. 

2.2.1.1.3 Important Species 

The major impacts of LGS construction on the terrestrial 
ecosystem have already occurred and include tree removal, land 
clearing, excavation, and grading of the site and access roads. 
Much of the site is now used for temporary construction buildings 
and material laydown. These areas will be regraded and 
landscaped when construction is completed. Because the impacts 
that have already occurred are irreversible in the short term, 
and because the potential for a specific causal link between 
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remalnlng flora and plant operation is low, no plants were chosen 
as important. 

2.2.1.2 Amphibians and Reptiles 

There was no formal program to study the amphibians and reptiles 
on the Limerick site. However, as amphibians and reptiles were 
encountered during other terrestrial and aquatic ecological 
studies, they were noted and often taken to the laboratory for 
identification. In this manner, 13 amphibians and 10 reptiles 
were found to occur on the LGS site (Table 2.2-2). 

The red-backed salamander and two-lined salamander were the most 
common salamanders. Fowler's toad and spring peeper appeared to 
be the most common toad and frog. Snapping and stinkpot turtles 
were the most common aquatic turtles in the Schuylkill, and the 
painted turtle was common in ponds. The box turtle was the most 
frequently collected terrestrial turtle. The water snake and 
eastern garter snake were the most common aquatic and terrestrial 
snakes, respectively. 

None of the amphibians or reptiles encountered is listed as rare 
or endangered. Although the bog turtle, listed as endangered by 
the U. S. Fish and Wildlife Service (Office of Endangered 
Species, Ref 2.2-5), is known to occur in southeastern 
Pennsylvania, a careful examination of likely sites did not 
produce any evidence of their presence. The bullfrog and 
snapping turtle have very limited commercial or sport value. 

2.2.1.3 Birds 

Birds are an important constituent of any terrestrial community. 
Many birds are commercially, recreationally, or aesthetically 
valuable. They are often the most diverse vertebrate component 
of an ecosystem, probably because of their ability to fly that 
enables them to more fully exploit available niches, both 
temporally and vertically. 

Pennsylvania's avifauna has components of three major life zones, 
the Carolinian, Alleghenian, and Canadian. Because of its 
proximity to the Atlantic coast, and the situation of the 
Applachian mountains, Pennsylvania lies in an important migration 
corridor. Philadelphia was an early center for the study of bird 
natural history, and the birds of Pennsylvania have been 
extensively studied. The most recent statewide work is an 
annotated list by Poole (Ref 2.2-6). This work briefly treats 
the status of 361 bird species for which Pennsylvania records 
have been authenticated. 
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The abundance and distribution of birds at the LGS site were 
studied from September 1972 through March 1976 (Table 2.2-3). 
Studies were conducted around the perimeter of the construction 
area but within the 762-m radius exclusion zone. Estimates of 
breeding density were made for three seasons at a 5.8-ha oldfield 
plot and a 6.4-ha wooded plot on the LGS site. The abundance of 
birds in winter was studied during two seasons at the same two 
plots. The relative abundance of birds during spring and fall 
migration periods was studied in 1972, 1973, and 1974. A 13-km 
stretch of the river was censused from December 1973 to March 
1976 to determine the distribution and abundance of waterfowl. 

2.2.1.3.1 Species Inventory 

Some 187 species of birds were observed within an 8-km radius of 
LGS from September 1972 through January 1978 (Table 2.2-4). With 
few exceptions, all regularly resided in or migrated through 
Pennsylvania, and most could be expected on site each year. This 
list represents the majority of birds that occur near LGS, as a 
12-year survey of adjacent Chester County by 55 observers yielded 
228 species (West Chester Bird Club, Ref. 2.2-9). 

One peregrine falcon and one bald eagle (both endangered) were 
observed flying over the site in December 1975 and May 1978, 
respectively. However, neither was a regular migrant nor winter 
resident, and neither is known to breed near LGS or in eastern 
Pennsylvania. Therefore, the potential for LGS operation to have 
any effect on the survival of these birds is virtually 
nonexistent. No other rare or endangered species were observed. 

2.2.1.3.2 Community Description 

The bird community at LGS was typical of those found in similar 
suburban areas in southeastern Pennsylvania. Species present 
varied with habitat, season, and year. 

The terrestrial bird community in winter was considerably less 
diverse than in other seasons. A total of 80 bird species spent 
all or part of winter at the site. Of the 32 species observed 
during winter studies at the wooded and oldfield plots, ring
necked pheasant, common crow, downy woodpecker, black-capped 
chickadee, tufted titmouse, mockingbird, American robin, cedar 
waxwing, cardinal, dark-eyed junco, tree sparrow, white-throated 
sparrow, and song sparrow were among the most abundant. The 
number and diversity of birds were greater in the wooded plot in 
both winters. 
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A total of 87 birds (including waterfowl) may breed on or near 
the site. Breeding bird communities of a wooded and old field 
plot were surveyed in 1973, 1974, and 1975. On the wooded plot, 
wood thrush, cardinal, grey catbird, rufous-sided towhee, house 
wren, tufted titmouse, common flicker, carolina wren, ovenbird, 
and common yellowthroat were most abundant. On the old field 
plot, common yellow throat, field sparrow, rufous-sided towhee, 
song sparrow, grey catbird, indigo bunting, and blue-winged 
warbler were most abundant. The wooded plot supported greater 
numbers and more species than the old field plot. 

Virtually any of the 187 species recorded within 8 km of LGS may 
be present during spring and fall migration periods. In general, 
migrants were most abundant in April, May, September, October, 
and November. Most birds observed during migration periods were 
Passeriformes, and the flycatcher, thrush, warbler, blackbird, 
and sparrow families were well represented. Brady et al 
(Ref 2.2-8) and the West Chester Bird Club (Ref 2.2-9) listed 
migration dates and relative abundance information for the birds 
of the Delaware Valley region and Chester County, Pennsylvania, 
respectively. 

Waterfowl on the Schuylkill were most abundant in winter, and 
Canada goose, mallard, and black duck accounted for the majority 
of waterfowl observed. Wood duck, common merganser, bufflehead, 
great blue heron, ring-billed gull, and belted kingfisher were 
also common in winter. Although waterfowl were well distributed 
along the Schuylkill, the largest numbers were observed downriver 
of LGS in Vincent Pool at the mouth of Pigeon Creek. 

The largest number of waterfowl species was observed during the 
spring and fall migration periods. Many species were represented 
by only one or two individuals in the 28-month study. Herons, 
such as the snowy and great egret, were usually seen in July and 
August. Shorebirds, such as the least, semipalmated, and 
pectoral sandpipers, were observed in late summer only when 
mudflats were exposed by low flow. 

The osprey was a common and regular migrant near LGS in both 
spring and fall. One or two ospreys apparently reside on the 
Schuylkill for short periods, but none has spent the summer. 
There was no evidence to suggest that osprey nested along the 
Schuylkill. 

In summer, the number of birds and species decreased sharply. 
Most ducks and geese migrated ·in spring; however, Canada goose 
and mallard were common breeders, and nests and downy young of 
both species were seen regularly. Other waterfowl known or 
suspected to nest near LGS included green heron, yellow-crowned 
night heron, wood duck, black duck, killdeer, spotted sandpiper, 
belted kingfisher, and fish crow. 
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2.2.1.3.3 Important Species 

A large number of birds met the criteria of importance outlined 
in Section 2.2. However, a causal link to plant operation is 
tenuous. The most serious impact, habitat destruction, was 
essentially complete after excavation and grading of the site. 
Other potential adverse impacts that might affect all birds at 
LGS are collisions with the cooling towers, and exposure to 
cooling tower drift. Changes in the aquatic ecosystem might also 
affect waterfowl. 

Because so many species met importance criteria, a subset 
composed of 11 representatives of major groups was selected 
(Table 2.2-5). Canada goose, mallard, and black d,uck (valuable 
game birds) were the most abundant waterfowl on the river. Great 
blue heron and common merganser were chosen as typical of 
piscivorous waders and ducks, respectively. The osprey (listed 
as 'status undetermined' by the Office of Endangered Species and 
International Activities Ref 2.2-5) is a fish-eating raptor that 
was common along the Schuylkill during migration. The ring
necked pheasant was chosen for its recreational value as the 
major upland game bird near LGS. American kestrel, present on 
the site throughout the year, was chosen as a representative 
raptor. Because of their fairly typical food habits and wide 
distribution, the common crow (an omnivore), the common 
yellowthroat (an insectivore), and the song sparrow (a seed 
eater) were chosen to represent the large number of Passeriformes 
present at LGS. Information on the biology of these species is 
presented below. 

2.2.1.3.3.1 Great Blue Heron 

The great blue heron (Ardea herodias), adapted for wading and 
feeding in aquatic habitats, is a common permanent resident near 
LGS. Breeding occurs from April through early June, usually in 
colonies or rookeries in wooded swamps. No rookeries occurred 
near LGS. Fish are the principal food, although frogs, tadpoles, 
salamanders, snakes, lizards, and even some small rodents are 
also eaten by this bird. Little economic importance is 
attributed to the great blue heron, but it is ecologically and 
aesthetically valuable. 

2.2.1.3.3.2 Canada Goose 

The Canada goose (Branta canadensis) has a strong propensity to 
home to particular migration and winter grounds, resulting in 
highly localized populations. In Pennsylvania, this bird is a 
common migrant in spring and autumn; nonbreeding birds may 
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remain, and feral birds breed, in several areas in the state, 
including the vicinity of LGS (Limerick Island and river shores). 
Canada geese were among the most abundant waterfowl observed on 
the Schuylkill River nearLGS. Their food is largely vegetable. 
Near LGS they grazed on fallen grain in the stubble of 
grainfields, and on green herbage in pastures. They fed 
regularly, usually in the morning and just before sunset, and 
often returned daily to the same feeding grounds. Spring flocks 
may cause considerable "damage to young crops of wheat, barley, 
corn, and oats. Canada geese are recreationally valuable as a 
migratory game bird, and as an aesthetically important waterfowl 
species. 

2.2.1.3.3.3 Mallard 

In Pennsylvania, mallards (Anas platyrhynchos) are common spring 
and autumn migrants, as well as breeding and wintering residents. 
They are one of the most abundant waterfowl observed near LGS. 
The mallard begins to nest in April, usually within 100 m of 
water, and the peak of nest initiation occurs in May. Birds were 
observed breeding on river shores near LGS. This duck is mainly 
a herbivore, feeding on sedges, grasses, smartweeds, pondweeds, 
and other aquatic plants. Farm crops such as barley, wheat, 
corn, and buckwheat are also eaten by mallards. The small amount 
of animal matter in their diet consists mainly of insects and 
mollusks. The mallard is recreationally valuable as a migratory 
game bird and as an aesthetically important waterfowl species. 

2.2.1.3.3.4 Black Duck 

In fall, winter, and spring black ducks (Anas rubripes) are 
common on the Schuylkill. Their breeding status in Pennsylvania 
varies from rare to common. They nest and feed in a variety of 
aquatic habitats including floodplains, ponds, and streams. 
Breeding and nesting begin in March and April. No young black 
duck were observed in summer near LGS, although several adults 
were; therefore, its nesting status was undeterminable. However, 
these birds are presumed to breed occasionally along the river. 
Food includes the seeds of pondweeds, smart weeds, pond lily, and 
millets. Waste corn in harvested fields near water is an 
important food source for black ducks in late fall and winter. 
Black ducks are important for their recreational value as a 
migratory game bird as well as for their aesthetic appeal. 

2.2.1.3.3.5 Common Merganser 

The common merganser (Mergus merganser) is a common spring 
migrant and winter resident on the Schuylkill River near LGS. It 
inhabits lentic and lotic fresh waters that contain sufficient 
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fish. It was not observed nesting near LGS. Common mergansers 
are mostly piscivorous, but they also eat crayfish, amphibians, 
and fish eggs. This bird is not particularly important as a game 
species, because its predominantly fish diet imparts a strong 
flavor to its flesh. In warm water areas, their food most often 
consists of nongame fish. 

2.2.1.3.3.6 Osprey 

The osprey (Pandion haliaetus) is a common transient near LGS. 
However, no nests were observed along the river. This bird is 
not known to breed regularly anywhere in Pennsylvania. Preferred 
habitats include seacoasts, lakes, rivers, and other areas near 
large bodies of water. Breeding (not observed near LGS) usually 
takes place near a large body of water, probably from April 
through June. Food consists almost entirely of fish, especially 
species that habitually swim in schools near the surface. The 
number of fish taken by osprey is of little commercial 
importance. Some farmers feel that an osprey nesting in an area 
is beneficial because it keeps out other raptors, which may feed 
on domestic fowl. 

2.2.1.3.3.7 Ring-necked Pheasant 

This pheasant (Phasianus colchicus) is a popular game bird in 
Pennsylvania and is abundant in the immediate vicinity of LGS. 
It inhabits open woods and farmland with brush, hedgerows, and 
cornfields. Breeding usually takes place from late April through 
June in open country, such as brushy pastures and fields of grain 
or grass. Pheasant feed on a variety of herbaceous materials, 
including flowers, fruits, buds, leaves, stems, shoots, roots, 
seeds, and grains. Animal foods include insects, worms, and 
other small animal forms. Young pheasant feed almost exclusively 
on insects. Most feeding occurs in early morning or late 
afternoon. This bird is important recreationally as a game bird; 
it is the most popular game bird in southeastern Pennsylvania. 
Its effect on farm crops depends upon local conditions, season, 
and proportion of weeds and injurious insects eaten compared to 
cultivated crops. 

2.2.1.3.3.8 American Kestrel 

The American kestrel (sparrow hawk, Falco sparverius) is the 
smallest and most common falcon. It is a common permanent 
resident and breeder near LGS. It inhabits open and semi-open 
country including farmlands, orchards, woodlots, and suburban 
areas. Most nesting occurs from early April to mid-May in the 
middle states. The sparrow hawk is almost exclusively 
insectivorous, except when insects are difficult to obtain. When 
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insects are low in numbers, other foods such as mice, shrews, 
small snakes, lizards, and birds are preyed upon. Although a 
direct economic or commercial value cannot be attributed to the 
American kestrel, it is aesthetically valuable and an important 
predator on insects that can be agriculturally destructive. 

2.2.1.3.3.9 Common Crow 

This bird (Corvus brachyrhynchos) is a common breeding resident, 
migratory transient, and winter resident near LGS. The crow is 
not selective as to habitat; it occupies both field and woodland 
areas throughout its range. In winter it often congregates in 
large flocks called roosts, from which it disperses northward in 
spring to nesting sites. Nesting occurs in woodland areas from 
mid-April through June in northern states. The common crow is 
omnivorous. Approximately one-third of its diet consists of 
animal food including bird eggs, young birds, small mammals, 
reptiles, fish, insects, crustaceans, worms, and carrion. Plant 
foods include a variety of seeds, grains, acorns, nuts, and 
fruits. This crow may cause damage to agricultural crops on a 
local basis. In Pennsylvania, it was recently classified as a 
game bird, and is protected part of the year. 

2.2.1.3.3.10 Common Yellowthroat 

This insectivorous bird (Geothlypis trichas) is a common breeding 
summer resident, and spring and fall migrant. It prefers wet 
areas uninhabited by man, and overgrown with briers and low 
brush. Breeding usually takes place from May to late June in 
this part of its range. Yellowthroats are susceptible to high 
mortality during migration through exposure to severe storms, and 
collisions with buildings, towers, and other tall obstructions. 
Little economic importance is attributed to this bird despite its 
ecological and aesthetic value. 

2.2.1.3.3.11 Song Sparrow 

This sparrow (Melospiza melodia) is a common permanent resident 
near LGS. It is tolerant of a wide variety of habitats, such as 
brushy fence rows, small woodland clearings, second growth 
forests, and suburban gardens and yards. However, it prefers 
moist areas such as stream banks, brushy shores of ponds, shrubby 
wet meadows, and cattail swamps. Breeding takes place from April 
until August. Approximately one-third of the song sparrow's diet 
consists of insects, taken mostly from May to August. The 
remaining two-thirds consists of seeds, fruits, and berries. 
Little economic importance is attributed to the song sparrow, 
despite its ecological and aesthetic value. 
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2.2.1.4 Mammals 

Mammals display a wide variety of adaptation to both terrestrial 
and semi-aquatic life. Many are important as a forage base for 
larger mammalian and avian predators, and many are economically 
and recreationally important. However, no formal mammal study 
was conducted. Habitat destruction, the major adverse impact to 
mammals, was essentially complete after excavation and grading of 
the site and, therefore, only a simple inventory of mammals (22 
species) was undertaken, incidental to other terrestrial and 
aquatic ecological studies (Table 2.2-6). 

Little was known about the distribution and abundance of mammals 
on the LGS site, beyond a general knowledge of mammals of 
southeastern Pennsylvania derived from literature and interviews 
with District Game Protectors of the Pennsylvania Game 
Commission, local naturalists, and sportsmen. 

The white-tailed deer was the only large herbivore present. It 
was observed regularly, but the LGS site probably comprised only 
a small portion of its home range. Raccoon, striped skunk, 
opossum, red fox, woodchuck, gray squirrel, and eastern 
cottontail were typical of the site, and were probably the most 
abundant mammals exclusive of small rodents. White-footed mouse, 
meadow vole, and short-tailed shrew were the most abundant and 
widely distributed small mammals near LGS. The meadow vole was 
restricted to non-wooded habitats, while the others appeared 
ubiquitous. 

Criteria used to choose imp~~tant mammals were discussed in 
Section 2.2. Exposure to cooling tower drift provides a 
potential causal link between mammals and operation of LGS. 
Therefore, a representative subset of 11 species was chosen as 
important. Eastern cottontail, eastern gray squirrel, muskrat, 
raccoon, and red fox were selected because of their recreational 
and commercial value as small game animals and furbearers. All 
were sought after by hunters and trappers on the LGS site. The 
white-tailed deer was chosen because it was the only big game 
animal on the LGS site. The white-footed mouse, because of its 
wide distribution and abundance, was chosen to represent small 
mammals. 

2.2.1.4.1 Raccoon 

Raccoons (Procyon lotor) are common onsite. They prefer stream 
and lake borders where there are wooded areas or rocky cliffs 
nearby. During most of the year, an adult male occupies a home 
range about 1.6 km in diameter, while in breeding season he may 
travel farther. Adult males come into breeding condition in 
December or January and remain sexually active until late June or 
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July, although most breeding occurs in February. The raccoon is 
omnivorous and opportunistic, feeding on the most readily 
available plant and animal foods. It is a valuable fur and game 
species and is edible; however, some individuals may cause minor 
damage to crops and poultry. 

2.2.1.4.2 Red Fox 

The red fox (Vulpes fulva) is commonly found onsite. It prefers 
a mixture of forest and open country. Home range is 2.5-5 km2 in 
size, but is often larger in winter. Mating may occur from late 
December to March, but January and February are generally the 
peak months. Its food consists of available animals ranging in 
size from insects to hares, and berries and other fruits. The 
red fox is an important fur-bearer and game animal, and fox 
hunting with hounds is a popular sport near LGS. Red foxes feed 
on rodents and help control their numbers; livestock and poultry 
losses are usually insignificant. 

2.2.1.4.3 Eastern Gray Squirrel 

The gray squirrel (Sciurus carolinensis) is common in wooded 
areas near LGS. This primarily arboreal, crepuscular animal 
prefers deciduous forests dominated by oak, beech, and hickory, 
and river bottom with shrub understories. Its home" range varies 
in size from 0.8 to 2.8 ha. It mates once in January, or 
February and again in June or July. Acorns, hickory nuts, 
walnuts, and butternuts form an important part of the gray 
squirrel's diet, especially in autumn. Spring and summer diet is 
more varied and includes the buds of elms and maples, mushrooms, 
and some insect larvae. The gray squirrel is an important small 
game species both statewide and near LGS. Its practice of 
storing nuts in the ground often aids tree dispersal. Some minor 
damage may result from girdling of trees and feeding on crops 
such as corn. 

2.2.1.4.4 White-footed Mouse 

The white-footed mouse (Peromyscus leucopus) is ubiquitous near 
LGS and is commonly found in woods, fields, and hedgerows. This 
species prefers wooded or brushy areas, but can be found in most 
terrestrial habitats where overhead cover is present. Its home 
range extends from 0.2 to 0.6 ha. In northern areas, breeding 
takes place from March to June and from September to November. 
The white-footed mouse feeds on seeds, nuts, insects, domestic 
grains, fruits, and some leafy vegetation. It is very important 
as a prey species for predatory birds and mammals; when abundant, 
its predators also become abundant. The mice may damage crops 
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and stores of grain, and in fall they often enter buildings where 
they may become a nuisance. 

2.2.1.4.5 Muskrat 

The muskrat (Ondatra zibethicus) is abundant along the Schuylkill 
River and tributary creeks near LGS. It prefers still or slow
running water such as marshes, sloughs, streams, and the edges of 
ponds and lakes vegetated with aquatic plants such as cattails, 
rushes, and water lilies. The muskrat breeds from April through 
August in the northern states. Its food consists mainly of 
aquatic vegetation such as cattails, bulrushes, and wild celery. 
It also feeds on corn, clover, and animals such as freshwater 
clams, snails, crayfish, frogs, fish, and young birds. The 
muskrat is an abundant and important fur-bearing animal that is 
trapped for both its recreational and commercial value. However, 
its burrowings may damage dikes, canal systems, and farm ponds. 

2.2.1.4.6 Eastern Cottontail 

The cottontail (Sylvilagus floridanus) is abundant on the LGS 
site. This species is highly adaptable and inhabits a variety of 
cover types; however, it shows a preference for areas with open 
brushy fields, hedge fences, thickets, dense high grass, and the 
edges of swamps and forests. Home range varies from 1.2 to 8 ha 
in size, depending upon the availability of food and cover. 
Reproduction usually extends from early March through September. 
Cottontails feed on a wide variety of green vegetation in summer, 
and browse on bark and twigs in winter. The cottontail is one of 
the most important small game mammals in the United States, and 
an important link in the food web. In some areas it may cause 
considerable damage to gardens, shrubs, and small trees. 

2.2.1.4.7 White-tailed Deer 

The white-tailed deer (Odocoileus virginianus) is the major big 
game animal in Pennsylvania. It is common near LGS, although not 
as abundant in southeastern Pennsylvania as in the rest of the 
Commonwealth. It lives in a restricted area, usually an average 
home range of 130 to 388 ha. It shows a preference for timbered 
areas; however, distribution of timber is important because deer 
utilize borders more often than dense uniform stands. This 
habitat preference results from the high variety of foods 
available along forest edges. Males can mate successfully from 
September through February, but the peak of the rutting season is 
in November. The white-tailed deer is a browser and feeds 
chiefly on leaves, twigs, fruits of trees and shrubs, and foliage 
of herbaceous plants. Winter is the critical period for deer 
because they must subsist on woody growth, twigs, and buds formed 
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during the previous summer. Deer are the most important eastern 
big game mammal, and are recreationally as well as commercially 
valuable. They are aesthetically important where abundant, 
although they can do considerable damage to young orchards and 
vegetable crops. 

2.2.1.5 Trophic Relationships 

A terrestrial ecosystem comprises numerous food chains and 
trophic levels. At the first trophic level are the producers, 
green plants that convert solar energy to biomass and provide 
cover for numerous organisms. Animal diversity is associated 
with the stratification and growth forms of plants. 

Primary consumers (herbivores) feed on a variety of plant 
material includLng leaves, twigs, bark, fruit, and nuts. Common 
small herbivores in the vicinity of LGS (Figure 2.2-2) are the 
eastern cottontail rabbit, meadow mouse, muskrat, song sparrow, 
and grasshopper. The only large herbivore present is the white
tailed deer. Herbivores in turn are an energy source for 
carnivores (predators), represented on the site by red-backed 
salamander, black racer, common yellowthroat, and some mammals. 
Third-level consumers are represented by the sparrow hawk, 
osprey, and great horned owl. 

Consumers that feed on both plant and animal material are called 
omnivores. Scavengers occupy this group and their food habits 
vary with season, food availability, size of organisms, and stage 
of life cycle. Omnivores near LGS include frogs, turtles, common 
crows, raccoons, and red foxes. 

Decomposers provide the final link in most food chains; they 
utilize dead plant and animal matter, reducing complex materials 
into simple substances. Two groups of decomposer organisms are 
recognized, macroscopic and microscopic. Macroorganisms include 
earthworms, millipedes, and slugs; microorganisms are primarily 
bacteria, fungi, and protozoans. 

2.2.2 AQUATIC ECOLOGY 

Aquatic biota in three streams, (Schuylkill River, East Branch 
Perkiomen Creek, Perkiomen Creek) in the vicinity of LGS was 
studied by the Applicant's consultant from 1970 through 1978. A 
summary of sampling history by river system and biotic component 
is given in Table 2.2-7. 
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2.2.2.1 Schuylkill River 

The temperate warm water of the Schuylkill River meanders 209 km 
from its source at Tuscarora Springs, Schuylkill County, 
Pennsylvania, to its confluence with the Delaware River at 
Philadelphia. The r"iver cuts through portions of the Appalachian 
Mountain, Great Valley, Reading Prong, Triassic Lowland, Piedmont 
Upland, and Coastal Plain physiographic regions, and drains 
4972 km2 of southeastern Pennsylvania. The river near the plant 
site (Figure 2.2-3) is productive, and dependent to a large 
degree on allochthonous sources of energy as it is measureably 
heterotrophic most of the year. 

Extensive environmental degradation has occurred in the 
Schuylkill in the past. These conditions have adversely affected 
aquatic biota, and the present community is somewhat depauperate 
and unstable in comparison with historic records. It is 
anticipated that future amelioration of existing stresses will 
result in increased diversity and stability of the Schuylkill 
River community. 

Plant operation will impact the river due to cooling-water 
withdrawal and discharge. The LGS study area as used in this 
section refers to the Schuylkill River from U.S. 422 bridge 
downstream to Vincent Dam. For a further description of this 
area, refer to Section 6.1. Sample stations are designated by 
common name, and by the letter'S' followed by a number that 
indicates distance in meters from the mouth of the river. Where 
stations include several meters of stream, site numbers designate 
the downstream end of the station. Summaries of sampling history 
for each program are given in Tables 2.2-8 and 9. 

2.2.2.1.1 Water Quality and Environmental Stress 

When the first settlers arrived in the Schuylkill Valley in the 
17th century, they found a pure and pristine stream that abounded 
with many species of fish, including American shad and striped 
bass. The Schuylkill Valley quickly became a center of 
development in Pennsylvania, and the river became a major means 
by which raw materials were transported to Philadelphia. In 
1817, the Schuylkill Navigation Company began construction of the 
Schuylkill Canal which was completed in 1824. The canal operated 
until 1928, when high maintenance costs and excessive siltation 
caused its closure. 

Commercial coal mining in the upper Schuylkill watershed began 
about 1824, and the river was used as a convenient and 
inexpensive place to dump excess mine water and culm. Mine water 
contained much free sulfuric acid and iron that degraded water 
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quality as far downstream as Reading, and reduced the waste 
assimilative capacity of the river. Culm compounded the problem 
by silting the channel; the decrease in depth rendered the river 
unsuitable for navigation, and caused downstream flooding. 

These conditions persisted until 1945 when the Brunner, or Clean 
Streams, Act was passed that prohibited discharging wastes into 
the river. It set as its goal the elimination of pollutant 
discharges by 1985. The Desilting Act also was passed in 1945 
and provided for removal of silt and culm from the Schuylkill 
from its source at Tuscarora Springs downriver to Norristown. 
Twenty-two desilting basins were constructed in this reach, and 
sediment was pumped from the river into the basins where silt was 
trapped and the water decanted. Desilting improved the quality 
of the Schuylkill dramatically. However, as the volume of 
municipal and industrial wastes increased, water quality once 
again deteriorated. Further regulation under the Clean Streams 
Act has resulted in a gradual improvement in water quality since 
the late 1960's. 

The present status of river water quality ranges from poor to 
good and, according to a recent water quality inventory 
(Pennsylvania Department of Environmental Resources; p. 40, 
Ref 2.2-12), the river near LGS has the best water quality. The 
headwaters continue to be degraded by mine water and raw or 
poorly treated sewage. This state of degradation persists as far 
downstream as Reading, at which point the limestone in Maiden and 
Tulpehocken Creeks enters the Schuylkill and neutralizes the mine 
acid. Siltation from coal mining remains a problem downstream 
from Reading, although the rate has decreased with reduced mining 
activity. 

Flooding frequently occurs on the Schuylkill. Records indicate 
that the Schuylkill at Pottstown floods every three years (based 
upon a 210-year period of record, Bourquard and Associates, p. 
11-8, Ref 2.2-13). Flooding disrupts aquatic habitat and causes 
temporary degradation of water quality due to increased runoff 
from point and nonpoint pollution sources. The record flood at 
Pottstown occurred in June 1972 with the passage of Tropical 
Storm Agnes. At Pottstown, this flood crested at a river 
discharge of 2714 ml/s (95,900 ftl/s). Flood waters that 
accompanied Agnes inundated nine large, used-oil storage lagoons 
at Douglassville, Pennsylvania, and flushed approximately 
22,700 ml (6x10. gal) of sludge into the river. This created the 
largest inland oil spill ever recorded. A similar spill from the 
same source had occurred in 1970 when 11.4 ml (3012 gal) of oil 
sludge were flushed into the river. Acute effects of the spills 
were obvious, but chronic effects may be subtle, and still 
operating since oil has persisted in bottom sediments. 

Heavy metals are an additional stress in the vicinity of LGS. 
Schuylkill River sediments are particularly contaminated with 
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heavy metals (Reisinger, Ref 2.2-14), and serve as a constant 
source of contamination in the aquatic food chain. The metals 
have come from many sources, most of them anthropogenic. Coal 
mine water, with its low pH, provides a means by which naturally 
occurring metals such as copper, arsenic, and zinc are brought 
into solution. Effluents from metal processing industries and 
sewage treatment plants upstream of LGS also contribute to heavy 
metal contamination. Spills in the Douglassville area were a 
major source of heavy metal contamination since the sludge was 
the unreclaimable fraction of used crankcase oil. 

Nutrient loading from point sources, such as sewage treatment 
plants, occurs near LGS and nitrogen, phosphorus, and carbon are 
present in elevated concentrations (Delaware Valley Regional 
Planning Commission and Chester-Betz Engineers, Ref 2.2-15; also 
see Section 2.4). Nutrients stimulate aquatic plant growth that 
may create nocturnal sags in dissolved oxygen (DO) concentration. 
Aquatic plants also remove nutrients and toxicants from the 
sediments, and thus incorporate them into the food chain. 

Nonpoint source runoff also is a stress. Much of the land 
upriver of LGS is developed, or used for agriculture. Runoff 
from such areas generally contains high silt and nutrient 
concentrations. Nutrients originate not only from farmland, but 
also from on-lot sewage treatment facilities. Pesticides are 
also present. These compounds may persist in the environment, 
and some are bioamplified as they pass through aquatic food 
chains. Polychlorinated biphenyls (PCB's) are present in runoff 
from landfill areas. The Pennsylvania Department of 
Environmental Resources' surveys (unpublished) indicate that fish 
upstream of LGS contain higher levels of PCB's than fish from any 
other part of the Commonwealth. 

Dams installed for navigation purposes have been present on the 
Schuylkill since colonial times. The greatest number of dams 
present at one time was 38 in 1820 (Bourquard and Associates, 
Ref 2.2-13); today there are nine. The five dams between LGS and 
the Delaware River prevent migration of anadromous and 
catadromous fishes, and reduce habitat heterogeneity. 

2.2.2.1.2 Phytoplankton 

Phytoplankton near LGS was studied in 1973 and 1974 (Tables 2.2-8 
and 9). In all, 68 genera were identified, and diatoms were the 
most abundant (Table 2.2-10). Seasonal succession of major 
groups was typical of a temperate river and accompanied seasonal 
changes in water temperature. Diatoms were most dominant in 
spring, when they comprised up to 99% of total phytoplankton, and 
gradually decreased to 30 to 40% of the community in summer. 
Navicula, Cyclotella, Nitzschia, Melosira, Syneda, and 
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Asterionella were dominant. Numbers of green algae were highest 
in summer (up to 50% of total), decreased with the onset of lower 
temperatures in late fall, and were lowest in winter and spring. 
Scenedesmus and Ankistrodesmus were the most numerous green 
algae, and attained maximum densities in late August. Blue-green 
algae occurred in greatest numbers in the fall, but never 
comprised more than 2% of the total. The two most common blue
greens were Stichosiphon and Cylindrospermun. In general, 
phytoplankton density was low, characteristic of shallow lotic 
systems in temperate regions. They were not considered to have a 
major role in the trophic structure in this reach of the river. 

2.2.2.1.3 Periphyton 

Periphyton is a seasonally important primary producer in the 
Schuylkill River, and may be impacted by plant discharge. The 
periphyton community near LGS was studied by the Applicant's 
consultant in 1973 and. 1974. (Tables 2.2-8 and 9). 

2.2.2.1.3.1 Species Inventory 

In all, 26 genera of algae were observed on Plexiglas slides 
(Table 2.2-11). Algae in the periphyton community were largely 
diatoms (19 genera), although 5 genera of green algae, and 1 
genus of blue-green algae also were present. Diatoms typically 
dominate periphyton in stony streams and rivers. 

2.2.2.1.3.2 Community Description 

Seasonal changes in periphyton flora were observed. Genera 
typical of winter included Navicula, Diatoma, and Gomphonema. In 
spring, these diatoms declined in abundance, although Navicula 
remained dominant, and were joined by the diatoms Cymbella, 
Melosira, Cocconeis, and Synedra. Desmids, Closterium and 
Cosmarium, were often abundant in late spring and early summer. 
In early autumn, there was a short recrudescence of growth as 
water temperature declined, and some spring diatom flora again 
became very common. With the onset of winter, the periphyton 
community declined as all but winter diatoms disappeared. 

Periphyton populations built up during periods of low river 
velocity and turbidity were often scoured from the substrate 
during sudden increases in river discharge. For example, 
periphyton standing crop declined from a yearly maximum of 134 
mg/dm2 on May 7, 1974 to 17 mg/dm2 on May 14, as a result of 
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substantially increased velocity over the 7-day period 
(Table 2.2-11). However, populations recolonized rapidly. 

The annual pattern of periphyton growth in the Schuylkill River 
was typical of lotic systems in temperate regions. Periphyton 
productivity was highest in summer and fall, except for periods 
of high velocity. The highest estimated daily growth rate (10 mg 
organic matter/dm 2 /day) occurred during low flow in September 
1974. Lowest productivity occurred in winter and early spring 
when river discharge was high (due to rain and meltwater), and 
temperatures were low. 

2.2.2.1.3.3 Important Species 

Periphytic algae were considered important if, by qualitative 
microscopic observation, they appeared dominant at any time on 
plates selected randomly throughout the study. These taxa were 
considered critical to the existing structure and function of the 
ecosystem (Section 2.2). Eight diatom genera (Nitzschia, 
Navicula, Cocconeis, Synedra, Melosira, Diatoma, Cymbella, and 
Gomphonema) and two green algae genera (Cosmarium and Closterium) 
met this criterion (Table 2.2-11). Blue-green algae were not 
common at any time during the study. 

2.2.2.1.4 Macrophytes 

Aquatic macrophytes are seasonally abundant primary producers in 
the Schuylkill near LGS, and were studied in 1984 and 1977 
(Tables 2.2-8 and 9). Macrophytes downstream of LGS may be 
affected by plant discharge. 

2.2.2.1.4.1 Species Inventory 

In all, 10 species of aquatic macrophytes, representing 3 
divisions and 9 families, were found in the vicinity of LGS 
(Table 2.2-12). Eight species were aquatic angiosperms, one a 
filamentous green alga (Cladophora sp.), and one a moss 
(Fissidens sp.). All are submergent except Lemna minor 
(floating), Jussiaea repens (emergent with an extensive mat of 
floating leaves), and Sagittaria latifolia (emergent). Lemna 
minor, usually uncommon in lotic systems, was abundant in the 
river during low flow periods. Elodea canadensis was common in 
1974, but was rare in 1977. 
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2.2.2.1.4.2 Community Description 

Peak growth of macrophytes in 1977 occurred in mid-July, when 
they (exclusive of Cladophora) occupied 20 to 25% of the river's 
surface area (Figure 2.2-4). The plant community was loosely 
structured with no persistent species associations. Growth 
patterns were influenced by current; generally, each plant 
species formed hummocks that were separated by channels of swift 
water. 

Species composition in various areas did not change appreciably 
during the 1977 growing season (May-September). Generally, 
plants present in an area simply became more abundant. 
Occasionally, a species (e.g., ~. crispus) invaded new areas. 
Rarely was a species observed to disappear from an area where it 
had become established. This did occur near S75700, however, 
where M. exalbesecens was present in spring, but reduced or 
absent-in midsummer; by late summer it had reappeared. 

Throughout the growing season, a multifarious group of organisms 
used the macrophyte beds. Macrophytes provided habitat for 
numerous macroinvertebrates, particularly Ephemeroptera, 
Trichoptera, and Chironomidae. The snails Goniobasis virginica 
and Physa were observed grazing on macrophytes in high numbers in 
August. The plants also provided cover for many fish. 
Macrophytes were used as substrate by epiphytic algae, and the 
quiet water created by extensive beds supported large quantities 
of the filamentous green algae Spirogyra and Hydrodiction. 
Autochthonous detritus was added to the river during dieback in 
the fall. 

2.2.2.1.4.3 Important Species 

Important species were selected by criteria described in Section 
2.2, and on the basis of relative qualitative abundance .(Section 
6.1.1.2.2.3). Abundant or common species (Table 2.2-12) were 
considered important and included Cladophora sp., Potamogeton 
crispus, ~ berchtoldi, Heteranthera dubia, and Myriophyllum 
exalbescens. All are submergent. Important species occurred 
throughout the study area; some locations contained a 
heterogenous mixture of plants, whereas other areas were 
dominated by a single species. Pertinent local data on important 
species are provided below. 

2.2.2.1.4.3.1 Thallophyta 

Cladophora, an attached alga, was ubiquitous in the river near 
LGS and generally absent only from areas of low current (e.g., 
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backwater areas and in the lee of large hummocks of other 
macrophytes). It generally exhibited a bimodal growth curve. 
Growth was relatively extensive in May, reduced in July, and 
extensive again in late August. 

2.2.2.1.4.3.2 Spermatophyta 

The remaining important species (Potamogeton crispus, P. 
berchtoldi, Heteranthera dubia, Myriophyllum exalbescens) are 
vascular plants. They are rooted in the substrate and possess 
adventitious roots that enable them to maintain their position in 
the current. Growth began in April or May and continued until 
September or October. In the fall, plants either died back to 
persistent roots or stolons (e.g., E. crispus), or stopped 
growing (e.g., M. exalbescens). 

2.2.2.1.5 Zooplankton 

Zooplankton near LGS was not studied, but results of a study 
conducted 13 km downriver in 1975 and 1976 provided information 
on composition, density, and seasonality (PECo: p.3-13, Ref 
2.2-16). The mainstream zooplankton community was dominated by 
rotifers, copepods, and cladocerans. Mean seasonal density was 
highest in spring (22,784/m 3 ) and fall (22,334/m 3 ), and lowest in 
summer (4649/m 3 ) and winter (6524/m 3 ). These densities are 
relatively low, and typical of middle reaches of moderately sized 
rivers. Zooplankton in this section of the Schuylkill was not 
considered to have a dominant role in the trophic structure, and 
likely does not at the Limerick site. 

2.2.2.1.6 Macroinvertebrates 

The macroinvertebrate community in the Schuylkill River near LGS 
plays an important functional role by converting allochthonous 
and autochthonous materials into temporary storage within their 
own tissue, ultimately becoming an essential component in the 
food web. Macroinvertebrates also shred coarse organic material 
(e.g., leaves) into finer particles that can be utilized by 
smaller macroinvertebrates. Plant operation is expected to 
affect Schuylkill macroinvertebrates through entrainment of 
drift, and water quality changes caused by blowdown discharge. 
Macroinvertebrates were studied from 1970 through 1976 
(Tables 2.2-8 and 9). 
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2.2.2.1.6.1 Species Inventory 

Macroinvertebrates collected by all methods and from all habitats 
from 1970 through 1976 represented 8 phyla, 30 orders, 81 
families, 218 genera, and at least 297 species (Table 2.2-13). 
The taxonomic distribution included all major orders of aquatic 
insects, 6 orders of annelids, 4 orders of molluscs, and 3 orders 
of crustaceans. The greatest taxonomic diversity (number of 
taxa) was found in the orders Diptera and Ephemeroptera that 
contained representatives of 16 families and at least 108 
species, and 6 families and at least 55 species, respectively. 
Trichoptera, Odonata, Plecoptera, and Plesiopora also showed 
considerable diversity. Of the remaining 24 orders, 13 were 
represented by only one or two species. The most diverse family 
was Chironomidae, represented by 37 genera. 

The kinds and number of macro invertebrate species found in the 
river near LGS agreed well with previous surveys of the 
Schuylkill (Wurtz and Dolan, Ref 2.2-46), and other eastern 
temperate rivers (Patrick, Ref 2.2-47). The highest number of 
insect taxa reported by Patrick (Ref 2.2-47) for any of the 9 
rivers she studied was 95 in the upper Potomac. The number of 
taxa reported by Wurtz and Dolan (Ref 2.2-46) was 160 for the 
Schuylkill River about 10 km downriver from LGS. The relatively 
high diversity recorded by the Applicant's consultant resulted 
from the long (6-year) study, which provided considerably more 
seasonal data. 

A relative qualitative abundance was assigned to each taxon on 
the species list based upon the following: abundant - organisms 
found in almost all samples, and usually present in relatively 
high numbers; common - organisms found in over one-half of all 
samples, but usually present in relatively low numbers; 
uncommon - organisms found only occasionally in samples (i.e., 
several times a year), and present in low numbers; and rare -
organisms found in one sample per year or once every few years 
and present in very low numbers. Bias was inherent in these 
subjective abundance terms since the majority of samples were 
collected with cylinder samplers in run/rubble habitat. For 
example, organisms listed as rare or uncommon in run habitat 
(dominant near LGS) may have been common or abundant in backwater 
or littoral areas. 

2.2.2.1.6.2 Community Description 

Annual mean densities (no./m2 ) were consistently higher at the 
upstream station than at downstream stations (Table 2.2-14). 
This was due mainly to the higher number of midge larvae 
upstream. Annual mean densities (g dry wt/m2) have increased by 
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station in an upstream progression since 1972 (Table 2.2-15). As 
noted below, this increase was due almost entirely to the 
upstream movement of the river snail Goniobasis virginica. 

The monthly total of taxa per sample did not differ significantly 
from 1974 to 1976 at any station (Table 2.2-18). The total 
number of taxa was reduced in 1973 because the macroinvertebrate 
community was still recovering from the June 1972 flood and oil 
spill (Section 2.2.2.1.1). 

Only five taxa (Tubificidae - predominantly Limnodrilus 
hoffmeisteri, Chironomidae - predominantly Cricotopus bicinctus, 
Goniobasis virginica, Physa heterostropha, Cheumatopsyche spp.) 
comprised over 10% of the total number in any year 
(Table 2.2-14). Tubificids were abundant at S76760 and S75770, 
and comprised up to 64% of the total number of organisms 
collected at S76760 in 1973. Chironomids were abundant at 
S78620, and reached their maximum relative abundance (54%) at 
this station in 1973. f. heterostropha was dominant in 1972 at 
S78620, where it comprised 68% of all organisms collected. This 
was the only time this snail was relatively dominant in any year, 
or at any station. The reason for this is unknown, but may have 
been due to a selective advantage gained from the 1972 flood. G. 
virginica was not relatively abundant until 1974 at the two -
downstream stations. It comprised up to 53% of the total number 
of organisms collected in 1974 at S76760. It has increased in 
relative abundance upstream since 1974. Cheumatopsyche spp. have 
recovered from the 1972 flood and oil spill to the point where, 
at·S78620, it was second only to Chironomidae in relative 
abundance in 1976. 

Before the fall of 1973, the snails Helisoma anceps and f. 
heterostropha, tubificids, and occasional crayfish and leeches 
dominated biomass in most samples. Although some organisms such 
as midges were relatively abundant by number, they made up only a 
relatively small percentage of total biomass due to their small 
size. Since the fall of 1973, g. virginica has comprised over 
90% of the total biomass in many samples, especially at 
downstream stations. 

2.2.2.1.6.3 Important Species 

NRC criteria for selection of important species (Section 2.2) are 
quite broad in scope. Many macroinvertebrate species could be 
considered important in terms of either being a food source for 
recreationally valuable species (fish), or a critical link in the 
structure and function of the aquatic ecosystem. To limit the 
number selected, taxa considered critical to the community were 
restricted to those that comprised 2% or greater of the total 
number or biomass in any annual collection at any station, or 
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macropredators that occurred frequently in monthly quantitative 
samples. 

On this basis, 17 taxa were selected: Dugesia tigrina, Prostoma 
graecense, Tubificidae, Crangonyx. gracilis, Cheumatopsyche spp., 
Hydropsyche phalerata, Chironomidae, Physa heterostropha, 
Helisoma anceps, Ferrissia tarda, Goniobasis virginica, Pisidium 
spp., Sphaerium spp., Erpobdella punctata, Cambarus bartoni, 
Orconectes spp., and Argia spp. The last four taxa are 
macropredators. Most of these taxa were highly dominant in the 
river in all years and at all stations. Together, they comprised 
over 90% of the total number collected in every year and at all 
stations. 

The following treatment of important species includes information 
on taxonomy, local distribution, life cycle, and food habits. 
Population dynamics are also discussed and include data on 
spatial and temporal variation in numbers (Table 2.2-16), and 
biomass (Table 2.2-17). These tables complement the text 
description. 

2.2.2.1.6.3.1 Dugesia tigrina 

This planarian was collected at all stations in similar numbers. 
The highest annual mean density (387/m2) occurred in 1972 at 
575770. In 1973, densities declined at all stations and remained 
below 1972 levels through 1976. Peak seasonal density usually 
occurred in late summer and fall, and maximum density in a single 
sample (1836/m2) was recorded in October 1972 at 575770. 
Variability in biomass density (1972-1974) was similar to that 
for numbers. 

2.2.2.1.6.3.2 Prostoma graecense 

This nemertean was collected at all stations. Highest annual 
mean density (521/m2) occurred in 1972 at 575770. In 1973, 
densities declined at all stations, and by 1976 had not regained 
1972 levels, except at 578620 in 1975. Peak seasonal density 
occurred in late summer or fall, and worms were rarely collected 
the rest of the year. Maximum density in a single sample 
(2123/m2) was recorded in November 1972 at 575770. Variability 
in biomass density followed the same trend as variability in 
numerical denSity. 

2.2.2.1.6.3.3 Tubificidae 

Aquatic oligochaetes were identified only to family. Large 
numbers of tubificids were collected from the river, and the 
considerable time required to clear, mount, and identify all 
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specimens was prohibitive. However, in qualitative samples (1972 
and 1973), and subsamples of quantitative samples (1976), 
tubificids were identified to species to determine the species 
present and their relative abundance. These samples revealed 
that Limnodrilus hoffmeisteri was by far the most abundant 
tubificid in the Schuylkill River study area, and that the only 
other tubificid present in relatively high numbers was Peloscolex 
multisetosus. 

Tubificids are preyed upon by many aquatic invertebrates, and by 
fishes. In the river, two cases of predation on tubificids were 
recorded: (1) the leech Erpobdella punctata preyed heavily on 
tubificids and (2) chironomids (mainly Pentaneourini) cleared for 
identification showed considerable quantities of tubificid setae 
and whole parts in their guts. 

Highest annual mean density (3972/m2) of tubificids in the river 
occurred in 1972 at S75770. Densities at S76760 and S75770 were 
consistently higher than at S78620 in all years. Substrate at 
S78620 was not ideal for tubificids, and a greater number of 
predatory chironomid larvae and leeches were present. Peak 
seasonal density at all stations usually occurred in spring or 
summer, but fairly large numbers were present throughout the 
year. Maximum density in a single sample (14,898/m2 ) was 
recorded in June 1973 at S76760. Maximum biomass density in a 
single sample (4.5 g dry wt/m2) occurred in July 1972 at S75770. 
Variability in biomass closely followed variability in numbers. 

2.2.2.1.6.3.4 Erpobdella punctata 

This leech was collected at all stations, but the highest 
densities were found at S78620. Highest annual mean density 
(20/m2) occurred in 1975 at S76760. Peak seasonal density 
usually occurred in spring and summer. Maximum density (135/m2) 
was recorded in June 1974 at S78620. Maximum biomass density 
(0.9 g dry wt/m2) occurred in September 1973 at S78620. 

In 1973, a study of food habits was conducted to determine the 
kinds of food consumed by ~ punctata. It was found that, on an 
annual basis, food consisted of about 50% tubificids and 50% 
chironomids. Cricotopus and Polypedilum were the most frequently 
ingested midge larvae. The unusual abundance of predatory 
leeches (particularly Erpobdella) in the river was probably 
responsible for the relatively small number of tubificids present 
at anyone time at S78620. E. punctata was occasionally consumed 
by fish in the study area. 
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2.2.2.1.6.3.5 Crangonyx gracilis 

This amphipod was found at all stations in the river. Highest 
annual mean density (432/m2 ) occurred in 1976 at 575770. Annual 
mean density of £. gracilis has increased steadily at all 
stations since 1972. Peak seasonal density averaged highest in 
the spring, but densities were also relatively high in summer and 
fall. Maximum density in a single sample (2275/m2) was recorded 
in June 1976 at 575770. Variability in biomass density followed 
the same trend as that for numbers. 

2.2.2.1.6.3.6 Crayfish 

The three crayfish species found in the 5chuylkill study area, 
Orconectes obscurus, o. limosus, and Cambarus bartoni, are well 
described and easily differentiated on the basis of mature males 
(Hobbs, Ref 2.2-48). However, unidentifiable females and 
immature males of Orconectes were frequently collected so the two 
species were treated at the genus level. All species were found 
at all sample stations, but were more common at downstream 
stations (576760 and 575770). 

Highest annual mean density (1/m2) of £. bartoni occurred in 1976 
at 578620. Peak seasonal density usually occurred in the fall. 
Maximum density in a sample (8/m2) was recorded in December 1974 
at 575770, and in April 1976 at 578620. Maximum biomass density 
in a single sample (3.3 g dry wt/m2) was recorded in October 1972 
at 576760. 

Highest annual mean density (2/m2) of Orconectes spp occurred in 
1976 at 578620. Peak seasonal density usually occurred in late 
spring and early summer. Maximum density in a sample (20/m2) was 
recorded in June 1975 at 576760, and in 5eptember 1975 at 576820. 
Maximum biomass density in a single sample (13.9 g dry wt/m2) was 
recorded in December 1974 at 575770. Although numerical 
densities for both taxa were quite low, crayfish comprised a 
relatively high percentage of biomass. 

It is known from food habits studies that various fish and 
probably turtles, and birds, racoons, muskrats, and snakes in the 
river consume crayfish. Mature crayfish stay in burrows or under 
rocks during the day, and come out to feed at night. Immatures 
are active at any time. 

2.2.2.1.6.3.7 Argia spp. 

Damselfly naiads were collected at all stations in the study 
area. Highest annual mean density (85/m2) was recorded in 1976 
at 575770. Annual mean densities have increased since 1974. 
Peak seasonal densities usually occurred in late summer and fall. 
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Maximum density in a single sample (459/m2) was recorded in 
September 1975 at S76760. Maximum biomass density in a single 
sample (0.2 g dry wt/m2) occurred in November 1973 at S76760. 

Argia spp. adults were observed emerging in June, and flight 
activity was observed throughout summer. The immatures are found 
on and under the surface of large and small rocks, and are 
voracious predators. 

2.2.3.1.6.3.8 Cheumatopsyche spp. 

Whereas most adult species of Cheumatopsyche have been described, 
the larval stages have not been associated and thus larvae were 
treated at genus level. Cheumatopsyche spp. were commonly 
collected at all stations. Highest annual mean density (2413/m2) 
was recorded in 1976 at S78620. Highest densities were always 
recorded at station S78620, where faster current velocity was 
probably conducive to more efficient net feeding. 

Peak seasonal densities occurred in summer. Maximum density of 
Cheumatopsyche spp. in a single sample (7299/m2) occurred in 
September 1976 at S78620. A marked increase in density has 
occurred since 1972. This increase probably reflects recovery 
from the flood and oil spill of 1972 (Section 2.2.2.1.1). 
Variability in biomass paralleled changes in numerical density. 

2.2.2.1.6.3.9 Hydropsyche phalerata 

This net-building caddisfly was collected at all stations in the 
river. Highest annual average density (838/m2) occurred in 1975 
at S78620. Peak seasonal density occurred in the summer, and 
maximum density in a single sample (3533/m2) was recorded in 
September 1975 at S78620., Like Cheumatopsyche spp., g. phalerata 
has increased markedly in density since 1972. Variability in 
biomass paralleled changes in numerical density. 

2.2.2.1.6.3.10 Chironomidae 

Due to the relatively large number of midge larvae collected in 
quantitative samples and the time required to clear, mount, and 
identify them, midges were identified to genus or species only in 
1974 and 1976. Dominant chironomid taxa were Cricotopus 
bicinctus (most abundant),other unidentifiable species of 
Cricotopus, Polypedilum spp., and Pentaneurini. For quantitative 
data analysis, midges were treated at the family level. 

Highest annual mean density of chironomidae larvae (5288/m2) 
occurred in 1974 at S78620. No pattern in density was apparent 
between years or stations. Peak seasonal densities usually 
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occurred in the spring. Maximum density in a single sample 
(20,889/m2) was recorded in March 1974 at S78620. 

2.2.2.1.6.3.11 Physa heterostropha 

This pulmonate snail was found at all stations. Highest annual 
mean density (10,038/m 2 ) occurred in 1972 at S78620. Peak 
seasonal density alway~ occurred in the fall. Maximum density in 
a single sample (30,635/m 2 ) was recorded in November 1972 at 
S78620, and the biomass of this sample (24.4 g dry wt/m2) was 
also the highest recorded. Densities declined after 1972 and 
this may have been due to replacement by Goniobasis virginica, 
another dominant snail in the river. 

2.2.2.1.6.3.12 Helisoma anceps 

This snail was collected at all stations. Highest annual mean 
density (654/m2) occurred in 1974 at S78620. Peak seasonal 
densities usually occurred in the summer. Maximum density in a 
single sample (4365/m2) was recorded in August 1974 at S78620. 
Wherever g. virginica moved in, g. anceps seemed to be replaced. 
This may be related to competition for food or space. 

2.2.2.1.6.3.13 Ferrissia tarda 

This limpet was collected at all stations. Highest annual mean 
density (515/m2) occurred in 1972 at S78620. Peak seasonal 
density usually occurred in the fall. Maximum density in a 
single sample (1860/m 2 ) was recorded in October 1972 at S76760. 

2.2.2.1.6.3.14 Goniobasis virginica 

Highest annual mean density (4325/m2) of g. virglnlca occurred in 
1975 at S76760. Peak seasonal density occurred in summer and 
fall. Maximum density in a single sample (18,984/m 2 ) was 
recorded in November 1974 at S76760. From 1970 to 1972 this 
snail was collected only from the downriver station, but from 
1973 through 1976 the population moved steadily upriver. For 
example, the annual mean number of g. virginica collected from or 
near the farthest upstream station (S78620) in successive years 
was zero in 1970 and 1971, 31m2 in 1972, 161m2 in 1973, 1159/m2 
in 1974, 2096/m 2 in 1975, and 2221/m2 in 1976. Since mid-1973, 
the biomass of almost every sample has been highly dominated by 
this snail. Maximum biomass (185 g dry wt/m2) occurred in 
November 1974 at S76760. 
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This snail appeared to be most abundant in run habitat where 
current was moderate (near 0.3 m/s). Snails oriented themselves 
with their spires pointed downstream. Snails observed in 
slackwater areas and near banks were not positioned in any 
particular manner. Crutchfield (Ref 2.2-49) reported a positive 
rheotaxis for closely related g. proxima in Bolin Creek, North 
Carolina, where 53 marked individuals all moved upstream over a 
15-week period. It is therefore possible that the upriver 
movement of this lo~al population may represent a normal 
phenomenon. 

2.2.2.1.6.3.15 Pisidium spp. 

Highest annual mean density (621/m2) of these fingernail clams 
occurred in 1976 at S78620. Since 1972, densities have generally 
increased in most years and at all stations. Peak seasonal 
densities occurred in the fall, and the maximum density in a 
single sample (2218/m2) was recorded in November 1976 at S78620. 
Maximum biomass density in a single sample (0.1 g dry wt/m2) was 
recorded in January 1973 at S78620. 

2.2.2.1.6.3.16 Sphaerium spp. 

Highest annual mean density (1130/m2) of these fingernail clams 
occurred in 1972 at S78620. Peak seasonal densities occurred in 
the fall. Maximum density in a single sample (4357/m2 ) was 
recorded in November 1972 at S78620, and maximum biomass density 
(5.2 g dry wt/m2) was recorded in December 1972 at S78620. 

2.2.2.1.6.4 Drift 

For many benthic macroinvertebrates, drift is apparently a 
passive phenomenon that occurs when organisms are dislodged by 
the water current and enter the water column. Drifting 
macroinvertebrates are utilized as a food source by many fish 
predators. Macroinvertebrate drift was studied from 1972 through 
1975. (Tables 2.2-8 and 9). 

The only important benthic taxa abundant in drift were 
Chironomidae, Cheumatopsyche spp., and Hydropsyche phalerata. 
The remaining important taxa (mostly worms, leeches, crayfish, 
and snails) were found only rarely in drift samples, due either 
to their weight (e.g., crayfish, snails), ability to swim against 
the current (e.g., the leech Erpobdella punctata), or burrowing 
ability (e.g., Tubificidae). Taxa that were common in drift but 
rare or uncommon in benthos samples were the mayfly Tricorythodes 
sp., and the moth-flies Psychoda spp. and Telmatoscopus . 
albipunctatus. These organisms were rarely collected in benthic 
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samples because their preferred habitat was not run/rubble (where 
benthic samples were collected). 

In all, 8 drift taxa were highly dominant and together comprised 
over 95% of all organisms collected each year (Table 2.2-19). 
Chironomidae (larvae and pupae) averaged almost 50% of all drift 
organisms collected in all years. Since chironomids were 
identified only to family level in most years, intrafamily 
changes were not determined. However, chironomids dominant in 
benthos (Cricotopus spp. and Polypedilum spp.) were also 
dominant in drift. The next most abundant taxa were psychodid 
pupae (Psychoda sp., Telmatoscopus albipunctatus) and 
Tricorythodes sp. 

Variability of monthly drift densities (no./1000 m3) within any 
year was quite high (Table 2.2-20) and most likely caused by the 
variability and short duration of chironomid pupation and 
emergence. No significant difference in monthly drift densities 
among years (1972-1974) was observed. 

Because most benthic macroinvertebrates in the river were 
nocturnal feeders, increased levels of drift densities and taxa 
usually occurred during hours of darkness. This relationship 
between drift and changes in light intensity has been well
documented (Waters, Ref 2.2-50). However, only in summer did 
chironomids drift in greater densities at night, the rest of the 
year they showed no definite periodicity. 

Drift densities (no./m 3) were compared with benthos densities 
(no./m2) using Elliott's (Ref 2.2-51) method (see 
Section 5.1.3.2.2a). The percentage of benthic organisms present 
in the drift at any given time was found to be quite low, and 
ranged from 0.0002 to 1.3140% (Table 2.2-21). 

2.2.2.1.7 Fish 

Fish in the Schuylkill River are gradually recovering from an 
extended period of environmental degradation (Section 2.2.2.1.1). 
The river presently supports fish fauna typical of large 
warmwater rivers of the mid-Atlantic area of North America. The 
community contains many species and is dominated by cyprinid, 
centrarchid, and ictalurid fishes. Several species are actively 
sought by recreational fishermen (Harmon, Ref 2.2-52). It is 
anticipated that completion of fish passage facilities at the 
remaining river dams will restore anadromous fish runs. 

Operation of LGS may affect the existing fish community through 
water withdrawal (i.e. entrainment-impingement) and blowdown 
discharge. To evaluate these potential impacts, the fish 
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community has been intensively studied for several years by using 
several types of gear (Tables 2.2-8 and 9). 

2.2.2.1.7.1 Species Inventory 

Fishes representing 42 species of 10 families, as well as hybrids 
within Cyprinidae, Esocidae, and Centrarchidae have been 
collected from the Schuylkill River and its tributaries near LGS 
since 1970 (Table 2.2-22). Of these, 27 were native to the 
drainage and 15 were introduced. None is considered threatened 
or endangered by either Federal or State regulatory agencies. 
Determination of qualitative abundance was made by subjective 
comparison of catch statistics as follows: abundant - fish that 
occurred regularly in large numbers (in samples taken with 
appropriate gear); common - those regularly collected in small 
numbers; uncommon - those irregularly collected in small numbers; 
and rare - those for which only a few individuals were collected 
throughout the study. 

2.2.2.1.7.2 Community Description 

2.2.2.1.7.2.1 Larval Fishes 

Most fishes in the Schuylkill River are lithophilous (i.e., eggs 
are deposited on rock or gravel bottom and prolarvae develop on 
this substrate) or phytophilous (egg and prolarval development 
take place on or among aquatic vegetation, above muddy or silted 
bottoms). Suitable spawning sites in the river are restricted 
primarily to shallow riffle sections and quiet areas near shore 
where current, cover, and vegetation are appropriate for egg 
deposition. 

Larvae of fishes near LGS were sampled in the water column by 
drift nets and in shoreline nursery areas by trap and push net 
(Section 6.1). Most spawning occurred from May through August. 
Larval fish drift density was low in April, peaked in June and 
late July or early August, and gradually declined through August 
(Figure 2.2-5). In nursery areas, larval fish were most abundant 
in early June, late July, and early August (Figure 2.2-6). 

Unidentified minnows comprised the most abundant taxon in 1974 
and 1975 drift collections, and accounted for 48 and 78% of the 
total catch, respectively (Table 2.2-23). In 1974, goldfish and 
carp were second and third in abundance. In 1975, white sucker 
and tessellated darter were the second and third most abundant 
taxa. Goldfish were the most abundant taxon (63%) in 1976, 
followed by minnows (25%) and Carp (7%). Larvae of Micropterus 
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sp. and brown bullhead rarely occurred in drift, probably because 
of the parental care adults afford their young. Most bullhead 
collected were recently transformed juveniles. Mean daily drift 
density in the east channel for the 1974, 1975 and 1976 major 
spawning periods (May-August) was 0.45, 0.09, and 0.59 fish/m 3 , 

respectively. Densities were greatest between 2200 and 
0500 hours, and usually peaked at 2200, 2400, or 0400 hours. 
Drift densities in these hours ranged from 3 to 95 times greater 
than daytime densities. Total biomass of drifting larvae usually 
varied with fluctuations in numeric density. 

Vertical distribution of ichthyoplankton in the water column 
frequently varies (Taber, Ref 2.2-54 and Marcy, Ref 2.2-55). In 
the Schuylkill River, drift density was significantly greater 
near the bottom in the day. Density at night was greater near 
the surface but differences in catch with depth usually were not 
significant. 

A definite horizontal gradient in larval fish drift was observed 
in the river (Table 2.2-24). Numeric density, as measured at 
different locations across the east channel around Limerick 
Island, was significantly different at night in 1974 with 
greatest larval abundance occurring.near the Montgomery County 
shore. Biomass showed a similar pattern. In 1975 and 1976, 
density across the entire river was significantly different at 
night and during 24-hour periods. Densities generally decreased 
with increasing distance from shore. 

The relative abundance of shoreline larvae sampled by trap was 
dissimilar to that of drifting larvae during the 1975 spawning 
period. Unidentified minnows, goldfish, and carp were the major 
components of trap-net catch (Table 2~2-25). 

In push-net collections Lepomis spp. and unidentified minnows 
were the most widely distributed taxa; in 1976 each was collected 
from 11 of the 13 stations (Table 2.2-26). Goldfish, 
unidentified minnows, and Lepomis spp. were the most abundant 
taxa (all stations combined). White sucker and tessellated 
darter were infrequently collected, probably because their early 
developmental period was nearly completed at the time of 
sampling. Use of nursery areas depended upon habitat and time 
of spawning of each species. Some sites had habitat suitable to 
a variety of species and were occupied throughout the spawning 
season (S77320 and S77161), while other sites with limited 
desirability were used only occasionally (S77485, intake 
location). Most (70%) larvae were collected from S77161, S76794, 
S76970, and S77320 while greatest diversity (6 taxa) occurred at 
S77970 (Table 2.2-26). Catch-per-unit-effort of larvae was 
generally greater downstream of LGS and along the west shore 
(Table 2.2-27). 
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2.2.2.1.7.2.2 Minnows and Young 

Adult minnows and young of other species were sampled by seine 
and DC electrofishing in conjunction with small fish population 
estimates (Section 6.1). Seine collections made in 1975 and 1976 
revealed 8 families and 35 species (Table 2.2-28). In both 
years, swallowtail shiner 'and spotfin shiner dominated the catch, 
accounting for 95 ~nd 88% of the total catch in 1975 and 1976, 
respectively. Relative abundance of the 15 most abundant species 
common to both years showed no significant relationship between 
years. A decrease in dominance of swallowtail shiner and spotfin 
shiner in 1976, and a concomitant increase in numbers of other 
species was responsible for the lack of association between 
years. Because these 2 species so completely dominated minnow 
populations, any change in their abundance affected total 
population structure. 

The majority (92%) of fish collected in 1975 were captured from 
January through May at stations S81750, S77960, ~S76820, and 
S75730 (Tables 2.2-29 and 30). These sites were probably typical 
of important overwintering areas. A small increase in abundance 
occurred in September as a result of recruitment of young. In 
1976, major peaks in abundance occurred from June through 
December and indicated that a more successful spawn occurred in 
this year. Large catches (>1000) were made at S77240, S77220, 
and S76820, which emphasized the importance of these areas as 
spawning and nursery habitat. 

The diversity, or total number of species collected 
(Tables 2.2-29 and 30) peaked in 1975 during periods of winter 
aggregation, and after late spawns in September. In 1976, peaks 
occurred after spawns and in a mid-winter aggregation period. 
The number of species collected varied between stations 
(Figure 2.2-7). Peaks in both years occurred in areas of dense 
aquatic plants, or areas of spawning or nursery activity. 

Relative abundance determined from electrofishing catches 
generally agreed with seine information, except for sunfish that 
were more abundant in electrofishing catches (Table 2.2-31). 
This was probably due to the cover-seeking behavior of small 
sunfish, which made them less susceptible to capture by seine, 
and the fact that sunfish were actively pursued in 
electrofishing. 

2.2.2.1.7.2.3 Adults 

Three programs were employed to sample adult fishes; the large 
fish population estimate, catch-per-unit-effort programs, and the 
Vincent Pool trap-net program (Section 6.1). Population estimate 
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and catch-per-unit-effort sampling was conducted throughout the 
study area; trap-net sampling was conducted only in Vincent Pool. 

In three years of population estimate sampling, pike and sunfish 
hybrids and 21 species representing 6 families were collected 
(Table 2.2-32). In all sites and all years the catch was 
dominated by brown bullhead, redbreast sunfish, pumpkinseed, 
white sucker, and goldfish. The catch of these five species 
combined represented a minimum of 85% (S76440, Limerick B, 1975) 
and a maximum of 94% (S77240, Limerick A, 1974) of total catch. 
Brown bullhead was the most abundant species on four occasions 
(Limerick A, 1974 and 1975; Limerick B, 1974 and 1975), redbreast 
sunfish on two occasions (Limerick B, 1973; S79440, Firestone, 
1974), and pumpkinseed on two occasions (Limerick B, 1973; 
S74365, Vincent Pool, 1974). 

Although there were changes in species ordering, species 
composition in the study area was consistent over the study 
period. Species composition upstream (Firestone) was similar to 
that of the intake site (Limerick A), the discharge site 
(Limerick B), and the recovery site (Vincent Pool). 

The limited data presently available from the catch-per-unit
effort program describe a similar fish community (Table 2.2-33). 
In all sites except Vincent B the catch was dominated by brown 
bullhead, redbreast sunfish, pumpkinseed, white sucker, and 
goldfish. These five species ranged from 33% of the catch at 
Vincent B to 88% at Firestone. Lower abundance at Vincent B was 
due tG large winter catches of golden shiner, which made up 52% 
of total catch at that site. Species relative abundance was 
significantly correlated among all sites. 

In trap-net collections at Vincent Pool, 27 species representing 
7 families, as well as Lepomis and minnow hybrids, were taken 
from May 1971 through December 1976 (Table 2.2-34). The most 
abundant species were pumpkinseed (44% of total), brown bullhead 
(30%), redbreast sunfish (5%), green sunfish (3%), and white 
crappie (3%). Species composition at Vincent Pool, determined 
from trap-net collections, was similar to that determined from 
the population estimate and catch-per-unit-effort sampling in the 
same area. The brown bullhead was more abundant in trap-net 
catches, probably due to trap-net selectivity for demersal 
species. 

2.2.2.1.7.3 Important Species 

General criteria for selection of important species were given in 
Section 2.2. Schuylkill fishes selected as important represented 
all major ecological niches available, as well as taxa of 
sociological importance. All will be potentially affected by 

2.2-36 



LGS EROL 

plant operation. A list of important fishes with more specific 
justification is given in Table 2.2-35. A relatively large 
number of species were selected because the plant will have 
diverse impacts (entrainment, impingement, discharge) and the 
adjacent Schuylkill supports a recreational fishery. The local 
biology of important species is described below. 

2.2.2.1.7.3.1 American Eel 

The American eel (Anguilla rostrata) was common in the river and 
comprised 2% of the large fish taken in 1976 catch-per-unit
effort sampling (Table 2.2-33). Monthly catches exhibited 
significant variation, with the July catch significantly greater 
than December's (Table 2.2-36). The catch did not. vary 
significantly among sites. The American eel was commonly caught 
by recreational anglers and was the preferred species of a small 
number of fishermen (Harmon, Ref 2.2-52). 

2.2.2.1.7.3.2 American Shad 

This specie (Alosa sapidissima) has not used the upper Schuylkill 
for spawning since the construction of the Fairmount Dam in 
Philadelphia in 1800-01 (Gay, Ref 2.2-56). Prior to this date, 
the Schuylkill River was an important shad fishing center. In 
1784, 4000 shad were caught in a single net near Pottstown. 
Lampreys, striped bass, and shad migrated as far upstream as Port 
Catbon (Nolan, Ref 2.2-57). 

Sampling below the Fairmount Dam in 1975-1976 revealed that 
adults were present but uncommon (Philadelphia Electric Company, 
pp. 3-33, Ref 2.2-58). A shad restoration feasibility study 
conducted by the Pennsylvania Fish Commission (Marshall, Ref 
2.2-59) indicated that there were sufficient numbers of shad 
present below the Fairmount Dam so that, given access to the 
upper river, a spawning population might be reestablished without 
extensive help from man. As a result of this study, fish passage 
facilities have been completed at Fairmount Dam and are proposed 
for the Flat Rock, Plymouth, Electric, Black Rock, and Vincent 
dams. Completion of the construction projects will provide shad 
with access to the river as far upstream as the Felix Dam at 
Reading (river km 127). 

2.2.2.1.7.3.3 Muskellunge 

This species (Esox masguinongy) and its sterile hybrid with the 
Northern pike (Esox lucius) were rare in the Schuylkill River 
although both were stocked regularly by the Pennsylvania Fish 
Commission. No larval muskellunge were collected in drift or 
push-net sampling. Because no evidence of natural reproduction 

2.2-37 



LGS EROL 

in the river was found, it is likely the population has been 
maintained entirely by stocking. Most recent stockings have been 
the Northern pike/muskellunge hybrid. Juveniles were rarely 
collected from the river; only one was collected in population 
estimate sampling (1973-1976) and seine sampling (1976). 
However, several were collected by electrofishing in 1977. No 
adults equal to or exceeding the angling legal size limit were 
collected; the largest specimen was 463 mm FL. 

2.2.2.1.7.3.4 Goldfish 

The reproductive period of goldfish (Carassius auratus) in the 
Schuylkill generally lasted from June through September at water 
temperatures of 21 to 27 0 C. Drifting larvae occurred throughout 
the summer in 1974, 1975 and 1976. Eggs from the river hatched 
in 54 hours at 22.20 C. 

Goldfish larvae were the second most abundant species in drift 
samples 1974, eighth in abundance in 1975 and first in abundance 
in 1976. Mean density in 1974, 1975 and 1976 was 0.1361/m3 (30% 
of total), and 0.0002/m3 «1%), and 0.3753/m3 (63%) 
(Table 2.2-23). Peak densities in both years occurred between 
2200 and 0500 hours and densities were greater near shore than in 
midriver in 1975 and 1976 (Table 2.2-24). They were also greater 
in the west, rather than the east, channel around Limerick Island 
in 1975 and greater in the east channel in 1976. 

Relative abundance of shoreline goldfish larvae adjacent to drift 
sites was dissimilar to that of drifting larvae in 1975. 
Goldfish ranked second in abundance in trap collections and 
comprised nearly 37% of total catch (Table 2.2-25). Push-net 
sampling indicated that goldfish were the most abundant shoreline 
larvae in 1976 (Table 2.2-26). Larvae were generally more . 
abundant along the west shoreline and downstream of the proposed 
LGS discharge (Table 2.2-27). 

Young goldfish were rarely collected by seine, and only 15 
specimens were captured in 1975 and 1976 combined (Table 2.2-28). 
Only 14 were collected in connection with small fish population 
estimates conducted in 1973, 1975, and 1976 (Table 2.2-31). 

Adult goldfish population size at Limerick sites A and B 
fluctuated from 1973 to 1977. A mean standing crop of 
326 fish/ha was estimated in 1973, 140 fish/ha in 1975, and 378 
fish/ha in 1977 (Table 2.2-37). No difference in population size 
was detected between Limerick A and B in 1975, the only year 
valid among-site comparisons could be made. The standing crop at 
Firestone was more consistent; estimates were 195 fish/ha in 1974 
and 259 fish/ha in 1977. The standing crop at Vincent Pool was 
estimated (1977)as 167 fish/ha. 
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In the second half of 1976, the goldfish catch-per-unit-effort 
did not show significant monthly variation. The catch-per-unit
effort did vary among sites, with catches at Limerick A 
significantly greater than those at Firestone and Vincent B 
(Table 2.2-36). 

Estimates of the goldfish biomass standing crop at Limerick A and 
B generally varied in the same manner as numbers (Table 2.2-37), 
and ranged from 31.6 kg/ha in 1975 to 74 kg/ha in 1977. The 
biomass standing crop was greater at Firestone than at Vincent 
Pool. 

No fish older than age II were collected from the river and 
maximum length was only 250 mm. Most growth occurred in the 
first year of life (Table 2.2-38). The longest goldfish 
collected (all studies) was 320 mm FL. Goldfish length-weight 
relationships determined for Limerick A and B in 1975 are shown 
in Table 2.2-39. 

Goldfish collected from the Schuylkill River were found to be 
subject to a number of maladies. Approximately 43% of 
individuals collected exhibited some symptom of disease or 
parasitism. The most common abnormalities were open wounds and 
parasitism by copepods. Tumors, lordosis, various fin disorders, 
popeye, fluid eye, cataract, blindness, parasitic leeches, and 
external and internal nematodes were also noted. 

Goldfish were frequently caught from the river by anglers and 
accounted for 4% of the angler catch sampled in a 1977 creel 
survey (Harmon, Ref 2.2-52). 

2.2.2.1.7.3.5 Swallowtail Shiner 

Peak spawning of swallowtail shiner (Notropis procne) occurred in 
mid-July in 1974 and in mid-June in 1976. Larvae were 4.8-5 mm 
at hatching and were identified in drift samples. However, 
because of difficulty in identification, this species was usually 
combined with other minnows in an "unidentifed minnow" category. 
Young-of-year swallowtail were collected by seine as early as 
June (1971) and as late as September (1975). 

Minnows accounted for 48, 78 and 25% of the total drift sample 
catch in 1974, 1975 and 1976, respectively. The mean density of 
drifting minnow larvae in 1974 was 0.21380/m 3, 0.0691/m3 in 1975, 
and 0.1463/m3 in 1976 (Table 2.2-23). Peak drift density 
occurred between 2200 and 0500 hours. Drifting minnow larvae 
were more abundant in the west channel than the east channel 
(Table 2.2-24) in 1975, and more abundant in the east channel in 
1976. The distribution of larvae across the breadth of the river 
was also significantly different, with density being greater near 
shore. Push-net sampling conducted in 1976 (Table 2.2-26) 
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indicated minnow larvae abundance was greatest along the west 
shore, with high densities at stations S77161 (west shore), 
S78973 (east shore), and S77970 (west shore). 

The swallowtail shiner was one of the two most abundant minnows 
collected by seine, and comprised 56 and 32% of total seine catch 
in 1975 and 1976, respectively (Table 2.2-28). There was no 
significant difference in catch between years. In the 1975 seine 
collections it was most abundant prior to' the spawning season 
(Figure 2.2-8). Few specimens were collected after May, 
indicating poor reproductive success, probably due to high water 
and increased turbidity, which occurred during frequent spates in 
June and July 1975. In 1976, the pattern was reversed and 
greatest catches were made late in the year; few specimens were 
collected prior to the spawning season (Table 2.2-29) .. 

Variation in catch between locations was significant in both 1975 
and 1976. The greatest catches in 1975 occurred at S75730 (3566 
specimens), and the fewest individuals were taken at S78900 
(150). In 1976, the largest number was found at S76840 (1333), 
the fewest were taken from S78460 (130), as shown in Table 
2.2-30. Although catches were different between stations, 
analysis indicates that catches between all possible pairs of 
control and affected statlons were significantly correlated. 

Chironomid larvae were the most abundant food item in the 
identified. portion of stomach contents of river swallowtail 
shiner and comprised 77% of the material found in the stomachs 
that contained food. Chironomid pupae and adults were also 
important. The largest specimen collected was 70 mm FL. 

2.2.2.1.7.3.6 Spotfin Shiner 

In the Schuylkill River, peak spawning of spotfin shiner 
(Notropis spilopterus) in 1974 and 1976 occurred in late-July, 
wereas in 1975 it occurred during the first half of August when 
water temperatures were 23 to 29 0 C. Larvae were identified in 
river drift collections, but because of the difficulty in 
identification this species was usually combined with others in 
an "unidentified minnow" category (see swallowtail shiner). 
Young-of-year were collected by seine as early as June (1973) and 
as late as September (1975). 

The spotfin shiner was one of the two most abundant species 
collected by seine and represented 39 and 46% of the 1975 and 
1976 catch, respectively (Table 2.2-28). There was no 
significant difference between 1975 and 1976 catches, but in both 
years significant variation in catch occurred between months. In 
1975, the largest catches were made prior to the spawning season 
and few individuals were taken after May (Figure 2.2-9). In 
contrast, the greatest 1976 catches were made after spawning 
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occurred and few specimens were taken early in the year 
(Table 2.2-29). As discussed for the swallowtail shiner, 
frequent spates in June and July 1975 probably adversely affected 
spotfin shiner reproduction. 

Variation in catch between locations was found to be significant 
in both years. In 1975, the catch ranged from 2728 individuals 
at S75730 to 173 at S78460. The greatest 1976 catch occurred at 
S76820 (1576 individuals), and the lowest at S76310 (291) as 
shown in Table 2.2-30. 

Unidentified insect parts were found in 62% of all spotfin shiner 
stomachs containing food. Chironomids (larvae, pupae, and 
adults), terrestrial Coleoptera and Thysansoptera, composed the 
bulk of the summer diet. The maximum recorded length of a 
spotfin shiner was 86 mm FL. 

2.2.2.1.7.3.7 White Sucker 

Breeding of white suckers (Catostomus commersoni) took place in 
the first half of May 1974, May through mid-June at temperatures 
of 12 to 24 0 C in 1975, and late-April in 1976. Larvae had 
absorbed yolk sacs by the time they were 13-14 mm long. Larvae 
were often found in river drift, and in 1974 and 1976 were the 
sixth most abundant species; in 1975 they ranked second. Mean 
density of the white sucker drift was 0.0011/m3 in 1974, 
contrasted to 0.0133/m3 in 1975 and 0.0042/m3 in 1976 (Table 
2.2-23). Peak drift density generally occurred between 2200 and 
0500 hours. In 1975, densities were greater along the west shore 
in 1975 and greater along the east shore in 1976 (Table 2.2-24). 
Relative abundance of shoreline white sucker larvae, sampled by 
trap in 1975 (Table 2.2-25), differed from drift samples. 

Young collected by seine were more abundant in 1976 than 1975 
(Table 2.2-28). In both years most young were collected in June 
and were abundant at the mouths of Brooke Evans and Akm Run 
(576820 and S77220), as shown in Table 2.2-30. Abundance of 
young at creek mouths indicated the importance of tributaries as 
white sucker spawning areas. 

The white sucker was one of the most abundant large fish in the 
river, and comprised from 7 to 32% of large fish collected from 
1973 to 1977. The mean standing crop of adult white sucker at 
Limerick sites A and B decreased between 1973 and 1975, but 
remained consistent from 1975 to 1977 -- 324 fish/ha was 
estimated in 1973, 203 in 1975, and 243 in 1977 (Table 2.2-37). 
The standing crop at Firestone and Vincent Pool increased from 
1974 to 1977. In the second half of 1976, the catch-per-unit
effort was significantly greater in October than in July, 
probably reflecting recruitment of young-of-year (Table 2.2-36). 
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Population size was generally greatest at Firestone, smallest at 
Vincent Pool, and intermediate at Limerick sites A and B 
(Table 2.2-37). Catch-per-unit-effort sampling in 1976 indicated 
that the white sucker was significantly more abundant at 
Firestone than at Vincent B (Table 2.2-36). Studies of 
Schuylkill fish have indicated that the white sucker prefers a 
fast water habitat, such as that at Firestone, and is less likely 
to be found in quiet water like that at Vincent Pool. 

The mean biomass of white sucker at Limerick A and B varied in a 
manner similar to numbers (Table 2.2-37). The standing crop 
biomass in 1977 was greater at Firestone than at Vincent Pool. 

In young white suckers examined, Cladocera and chironomid larvae 
were the most abundant food items, and were found in 64 and 62%, 
respectively, of all stomachs containing food. Other important 
items included, in decreasing order of abundance, algae, 
copepods, chironomid pupae, tubificids, and chironomid adults. 

Most specimens collected in 1973 were age II, the oldest age IV. 
Greatest growth occurred during the second year (Table 2.2-38). 
Length-weight relationships for these fish are presented in 
Table 2.2-39. The longest white sucker collected was 409 mm FL. 

A number of disorders were noted including open wounds, fungus; 
scoliosis, opercle deformity, numerous fin disorders, blindness, 
parasitic leeches, copepods, nematodes, and black spot. About 
8.3% of white suckers collected were afflicted. Open wounds, 
parasitic copepods, and leeches were the most common maladies. 

White suckers support a small spring fishery during their 
spawning run and are of some recreational importance. 

2.2.2.1.7.3.8 Brown Bullhead 

In 1975, brown bullhead (Ictalurus nebulosus) spawned from early 
June to mid-July at temperatures of 21 to 250 C; peak spawning 
occurred in mid-June to early July. Larvae were rarely collected 
in the drift because of adult nesting behavior and parental care. 
Most drift specimens were recently transformed juveniles, and 
density was generally low (Table 2.2-23). In contrast to other 
species, drifting brown bullheads were more abundant in midriver 
than along the shore (Table 2.2-24). No brown bullhead was 
collected along the shore in push-net samples. 

Young were rarely collected by seine before 1977 (Table 2.2-28). 
Preliminary inspection of 1977 seine collections indicated a 
large catch in excess of 500 individuals. This may have 
represented the first successful spawn since 1971. Age and 
growth data indicated that the brown bullhead suffered virtual. 
failure of the 1972 year class, probably due to the catastrophic 
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June 1972 flood and concomitant oil spill. Since that time, 
seine and small fish population estimate collections have 
indicated little or no production of young. 

Brown bullheads comprised from 4 to 43% of the large fish 
population estimate catch from sites near LGS in 1973, 1975, and 
1977. They were most numerous in 1974 at Limerick A, and least 
numerous in 1977 at Firestone (Table 2.2-32). The mean number of 
adults at Limerick ~ites A and B remained quite constant from 
1973 to 1975, but dropped dramatically from 1975 to 1977 
(Table 2.2-37). The standing crop at Firestone and Vincent Pool 
showed a similar decline. The substantial decrease was a result 
of the unsuccessful spawning discussed above. 

In the second half of 1976, brown bullhead catch-per-unit-effort 
did not exhibit significant variation between months 
(Table 2.2-36). Mean population size was greatest at Vincent 
Pool (1468 fish/ha), least at Firestone (139/ha), and 
intermediate at Limerick sites A and B (419/ha). Brown bullheads 
prefer slow water habitats and were thus likely to be found in 
greater abundance at Vincent Pool than at Firestone. The mean 
biomass at Limerick A and B varied in the same manner as numbers 
(Table 2.2-37). Biomass at Firestone was much less than that at 
Vincent Pool. 

Plant material (in 87% of stomachs containing food) and 
chironomid larvae (71%) and pupae (51%) were the most common 
items in the identifiable portion of bullhead stomachs from the 
Schuylkill River. Other food items, in decreasing order of 
occurrence, were plant material, insect parts, various aquatic 
organisms, terrestrial organisms and tubificids. 

Age and growth of this species were studied in collections made 
from 1973 to 1975. The oldest individuals were age VIII. The 
greatest growth in length occurred in the first year of life 
(Table 2.2-38). Mean calculated lengths at annuli were slightly, 
but consistently, greater in 1975 than in 1973 to 1974. No 
differences were detected between sexes in all year-classes from 
1973 to 1974. No population-wide difference in growth in length 
between Limerick A and B was detected from 1973 to 1974. The 
longest specimen collected from the river was 389 mm FL. Length
weight relationships for the collections are shown in 
Table 2.2-39. The rate of weight gain decreased with each 
successive year of life. No consistent difference in 
instantaneous growth was detected between sexes. 

The age structure in late summer 1973 was characterized by a very 
small age-group If dominant age-group II, and a strong age-
group V. The population appeared quite stable, except for the 
weak age-group I. In 1975, a very strong age-group III 
dominated, and the lack of recent successful spawning was 
evidenced by very weak age-groups I and II (Figure 2.2-10). 

2.2-43 



LGS EROL 

Specimens were commonly afflicted with disease or parasites; 8.6% 
of specimens collected from 1974 through 1976 exhibited at least 
one disorder. Symptoms noted included open wounds, fungus, 
tumor, scoliosis, various fin disorders, cataract, blindness, 
leeches, parasitic copepods and nematodes, and yellow and white 
cyst. Maladies that occurred most frequently were open wounds 
and parasitic leeches. 

A creel survey conducted in 1976 indicated that the brown 
bullhead was the preferred specie of anglers on the Schuylkill 
River (Harmon, Ref 2.2-52). 

2.2.2.1.7.3.9 Banded Killifish 

In the river, peak spawning of banded killifish (Fundulus 
diaphanus) in 1974 occurred in mid-June, in 1975 from early July 
through early August, (at temperatures of 22 to 29 0 C) and in 
1976, from late-June through mid-July. Larvae were identified in 
drift samples where they accounted for <1% of catch in 1974, 1% 
in 1975 and <1% in 1976. Mean density was 0.0011 larvae/m3 in 
1974, 0.0012/m 3 in 1975 and 0.00005/m3 in 1976 (Table 2.2-23). 
The greatest daily drift density occurred between 2200 and 
0500 hours. Drift tended to be slightly more dense near shore in 
the east channel (Table 2.2-24). Few larvae were collected by 
shoreline trap sampling (Table 2.2-25) or push-net sampling 
(Table 2.2-26). Young-of-year killifish appeared in seine 
catches from early July (1971) to late September (1976). 

The banded killifish ranked sixth in abundance in 1975 seine 
collections and accounted for <1% of the catch. In 1976, it 
ranked eighth and comprised 1% of the catch (Table 2.2-28). The 
small fish population estimate data also indicated an increase in 
abundance from 1975 to 1976 (Table 2.2-31). 

Greatest seine catches of banded killifish in 1975 occurred early 
in the year. Low summer and fall catches indicated poor 
reproductive success. In 1976, large catches were made in August 
and July, probably reflecting recruitment of young; few were 
taken in other months (Table 2.2-29). The greatest number of 
banded killifish was taken from S75730 and S77960 in 1975; 
catches at other stations were generally low. In 1976, the 
greatest catches were made at S77960 and S76820 (Table 2.2-30). 

In the Schuylkill, chironomid larvae and pupae were the most 
common food items in the stomachs of killifish. Chironomid 
adults and tubificids were also among gut contents. 

The maximum length of banded killifish collected from the LGS 
study area was 81 mm FL from East Branch Perkiomen Creek. 

2.2-44 



LGS EROL 

2.2.2.1.7.3.10 Redbreast Sunfish 

Redbreast sunfish (Lepomis auritus) breeding took place in mid
July in 1974, and mid-June to early August in 1975 when water 
temperatures were 19 to 29 0 C. Eggs were demersal and loosely 
adhered to stones and gravel of the nest. Hatching occurred in 
48 hours at 22 0 C and larvae were 5.5-5.7 mm long. The yolk was 
absorbed in 3 to 4 days, when larvae had attained a length of 
8 mm. Yolk-sac larvae remained in the general nesting area. 
Post-larvae were found in vegetative shallows. Drifting 
redbreast sunfish larvae were not identified by species, but were 
included in a Lepomis spp. category. Also in this group were 
larvae of the pumpkinseed, green sunfish, and bluegill. This 
group ranked fourth in abundance in 1974, 1975 and 1976. Mean 
drift density in 1974 was 0.0350 fish/m 3, 0.0012/m,3 in 1975 and 
0.0196/m3 in 1976 (Table 2.2-23). Larvae were collected in the 
drift from May through August in all three years. Peak drift 
density generally occurred between 2200 and 0500 hours. The 
density of drifting Lepomis spp. larvae was greater along the 
west shore in 1975 and greater along the east shore in 1976 
(Table 2.2-24). 

The relative abundance of shoreline Lepomis spp. larvae sampled 
by trap in 1975 agreed well with the relative abundance 
determined from drift samples (Tables 2.2-23 and 25). Most 
larvae were collected in August (1975). In 1976 push-net 
sampling, larvae of Lepomis spp. ranked third in abundance, and 
were collected from 11 of 13 stations (Table 2.2-26). Larvae 
were more abundant along the west shoreline and downstream of the 
proposed LGS discharge location (Table 2.2-27). 

Population estimates of age 0 redbreast sunfish varied 
significantly from 1973 through 1976. Young redbreast sunfish 
were most numerous' in 1974 and 1976, present in low numbers in 
1973, and absent in 1975 (Figure 2.2-12). These data agreed well 
with seine collections. No significant variation in abundance of 
redbreast sunfish was detected between sites. Biomass estimates 
of young redbreast sunfish corresponded with changes in numerical 
abundance, exhibiting only an insignificant temporal variation. 

The redbreast sunfish was the most abundant sunfish species 
collected in the large fish population estimate and catch-per
unit-effort sampling It accounted for 10 to 50% of the population 
estimate catch from 1973 through 1977 (Table 2.2-32), and 5 to 
44% of 1976 catch-per-unit-effort catch (Table 2.2-33). 

At the Limerick A population estimate site, the redbreast sunfish 
showed an increase in abundance from 1973 through 1977. At 
Limerick B however, population size was more constant 
(Table 2.2-37). Estimated number/ha at Firestone and Vincent 
Pool increased from 1974 through 1977. 
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The redbreast sunfish was significantly more abundant at Limerick 
A than at Limerick B in 1975; no difference was detected in 1973. 
Preliminary review of 1977 data indicated the redbreast sunfish 
was again more abundant at Limerick A. Since Firestone and 
Vincent Pool were not sampled in the same years as Limerick A and 
B, and since they were different in size, rigorous statistical 
analysis among all four sites was inappropriate. However, 
inspection of mean estimated number/ha at Firestone (550), 
Limerick A (369), Limerick B (253), and Vincent Pool (240) 
indicated an obvious difference between sites, probably a result 
of different physical habitats (Table 2.2-37). Results of 1976 
catch-per-unit-effort sampling also indicated differences between 
sites; the catch was significantly greater at Firestone and 
Limerick C than at Vincent B. Catch per unit effort values were 
generally greater in September and October, probably reflecting 
recruitment of young-of-year (Table 2.2-36). 

Estimates of mean redbreast sunfish biomass at Limerick A and B 
varied in a manner similar to numbers (Table 2.2-37). The 
biomass at Firestone was greater than that at Vincent Pool. 

Adult redbreasts from the Schuylkill were found to contain 
Hymenoptera adults, snails, other adult insects, and chironomid 
larvae among their stomach contents. Aquatic insects and 
terrestrial organisms were the most commonly occuring food items 
(Figure 2.2-11). 

Greatest growth occurred in the second year of life 
(Table 2.2-38); after the first year, males grew faster than 
females. Based upon age and growth and population estimate data, 
most redbreast sunfish in the river appeared to be age II in 
1973. In 1975, the age II group was consistently smaller than in 
1973. 

The length-weight relationships for 1973 and 1975 are shown in 
Table 2.2-39. Examination of instantaneous growth rates showed 
slower rates with each successive year of life, and higher rates 
in males. 

Redbreast sunfish collected from the Schuylkill occasionally 
exhibited symptoms of disease, or were parasitized. Of the 
individuals collected from 1974 through 1976 2% exhibited at 
least one disorder. Symptoms of disease and parasites that were 
noted included open wounds, fungus, scoliosis, deformed opercle, 
various fin disorders, cataracts, eye flukes, blindness, 
parasitic leeches and copepods, yellow cysts, and internal 
nematodes. The maladies that occurred most frequently were 
parasitic copepods and open wounds. 

This species ranked first in abundance in angler catch from the 
Schuylkill River (Harmon, Ref 2.2-52). 
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2.2.2.1.7.3.11 Pumpkinseed 

Pumpkinseed (Lepomis gibbosus) spawned during the same time 
period as redbreast sunfish. Nests were constructed among or 
near vegetation. Eggs loosely adhered to small stones or gravel 
in the nest. Larvae were approximately 3 mm long when hatched 
and absorbed their yolk in 5 to 7 days. Yolk-sac larvae remained 
in the general nesting area and juveniles inhabited vegetative 
shallows. See the ~edbreast sunfish for a description of Lepomis 
larvae population dynamics. 

Population estimates of age 0 pumpkinseeds varied significantly 
from 1973 through 1976. Young pumpkinseeds were most numerous in 
1974, and present in low numbers in 1973, 1975, and 1976 
~Figure 2.2-12). Seine data confirmed the comparative absence of 
young pumpkinseeds in 1975 and 1976 (Table 2.2-28). Population 
size of pumpkinseed young-of-year did not vary significantly 
among sites. Biomass estimates varied in a manner similar to 
numbers. 

The pumpkinseed was the second most abundant sunfish collected in 
the large fish population estimate and catch-per-unit-effort 
sampling in the Schuylkill River. It accounted for 1 to 39% of 
the population estimate catch from 1973 through 1977 
(Table 2.2-32), and 3 to 21% of the 1976 catch-per-unit-effort 
catch (Table 2.2-33). 

The river population of pumpkinseeds decreased steadily after 
1973 (Table 2.2-37). Abundance dropped significantly between 
1973 and 1975 at both Limerick A and B. A preliminary analysis 
has revealed that the number per hectare continued to fall 
through 1977. The estimated number per hectare also decreased at 
Vincent Pool. 

In both 1973 and 1975, the pumpkinseed was significantly more 
abundant at Limerick B than Limerick A. Preliminary analysis of 
1977 data indicated that the same was true in that year. Since 
Vincent Pool was not sampled in the same years as Limerick A and 
B, and was also of different size, rigorous statistical analysis 
between all three areas was inappropriate. However, inspection 
of the mean estimated number per hectare at Limerick A (55), 
Limerick B (147), and Vincent Pool (263) revealed obvious spatial 
variation, probably habitat-related. Interestingly, the 
pumpkinseed and redbreast sunfish numbers have varied in an 
opposite manner, both spatially and temporally. 

Within the latter half of 1976, the pumpkinseed catch-per-unit
effort was generally greatest in September and October, probably 
reflecting recruitment of young-of-year (Table 2.2-36). No 
significant spatial variation in pumpkinseed catch-per-unit
effort was detected in 1976. 
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The biomass at Limerick A and B varied correspondingly with 
number estimates. Estimated biomass at Vincent Pool (1977) was 
3.7 kg/ha (Table 2.2-37). 

Pumpkinseeds feed on chironomid larvae and pupae, plant material, 
snails, terrestrial insects, and numerous other items. 

No pumpkinseed older than age IV were collected at Limerick A and 
B in 1973 and 1975. In 1973, the greatest growth occurred in the 
first year, while in 1975 most growth took place in the second 
year (Table 2.2-38) Growth at Limerick B was greater in 1973 than 
in 1975. Length-weight relationships (Table 2.2-39) were not 
significantly different between sites in 1973, but were in 1975. 
Data from both years indicated that instantaneous growth 
decreased with each succeeding year of life. 

The age structure of the pumpkinseed in 1973 was characterized by 
a dominant age-group II and a very weak age-group I, while the 
1975 age structure appeared stable, with no obvious dominant or 
weak age groups (Figure 2.2-13). 

Pumpkinseeds collected from the river were frequently diseased or 
parasitized; 11% of specimens collected from 1974 through 1976 
were afflicted with at least one disorder. Symptoms of disease 
and parasites noted included open wounds, fungus, various fin 
disorders, eye flukes, blindness, parasitic leeches and copepods, 
external nematodes, black spots, yellow and white cysts, and 
internal nematodes. Maladies that occurred most frequently were 
parasitic copepods and internal nematodes. 

The pumpkinseed was frequently caught by recreational anglers on 
the Schuylkill (Harmon, Ref 2.2-52). 

2.2.2.1.7.3.12 Largemouth Bass 

The largemouth bass (Micropterus salmoides) was common in the 
river, but larvae were rarely collected in drift samples. It was 
assumed that, because of parental care, larvae of this species 
seldom drift. No larvae were collected in 1976 push-net 
sampling. Young bass were infrequently collected from the 
Schuylkill by seine or the small fish population estimate 
sampling (Tables 2.2-28 and 31). 

The relative abundance of largemouth bass in large fish 
collections decreased from 1973 through 1977. In 1973, they made 
up nearly 3% of the catch from two sites near LGS, but dropped to 
1% in 1975. Only one individual was captured from each of these 
sites in 1977 (Table 2.2-32). Estimates of the standing crop of 
largemouth bass were made only for Limerick A and B in 1975. The 
estimated number per hectare was six at Limerick A and eight at 
Limerick B. Biomass estimates were 1.1 kg/ha for both sites. 
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A study of food habits of 7 river largemouth bass, 48 to 98 mm 
FL, revealed that fish were the primary food item. Larval fish 
were found in 43% of the stomachs containing food, cyprinid 
(39%), fish remains (29%), and centrarchids (14%). Other items 
identified were chironomid pupae, terrestrial Hymenoptera, and 
tubificids. 

The longest largemouth captured from the Schuylkill was 351 mm 
FL. Of 103 specimens collected in 1973, only 17 were older than 
age 0 and none was older than age III. Mean calculated lengths 
at annuli I, II, and III were 90, 126, and 242 mm FL, 
respectively (Table 2.2-38). The small sample size made 
comparison of growth by year difficult. Age structure of 
largemouth bass in 1973 showed young-of-year fish were dominant, 
comprising 92% of fish collected. 

Largemouth bass occasionally exhibited symptoms of disease or 
parasitism. From 1974 through 1976, 2% of largemouth bass 
collected were afflicted with at least one malady. Symptoms 
included open wounds, various fin disorders, parasitic copepods, 
yellow cyst, and "bass boils." Parasitic copepods were the most 
frequently observed disorder. 

The largemouth bass was infrequently caught by anglers on the 
river, but was actively sought by some fishermen (Harmon, 
Ref 2.2-52). 

2.2.2.1.7.3.13 Tessellated Darter 

Spawning of tessellated darter (Etheostoma olmstedi) occurred 
from May through June at temperatures of 12 to 24 oC. Larvae were 
4 to 5 mm long upon hatching and were usually found among shallow 
vegetation. Larvae accounted for 1.6% of the total catch in 1975 
and <1% in 1976 (Table 2.2-23). Most larvae were collected in 
May, and peak drift density occurred between 2200 and 0500 hours. 
Drift density was greater along the east shore (Table 2.2-24). 
Few larvae were collected in trap or push-net samples along the 
shoreline, and only in May 1976 (Tables 2.2-25 and 26). 

The tessellated darter ranked eleventh in abundance in 1975 seine 
collections , and made up <1% of the total catch. Abundance 
increased in 1976 when the species ranked seventh and accounted 
for 2% of the catch (Table 2.2-28). Data collected in small fish 
population estimate sampling also indicated an increase in 
abundance from 3% of the catch in 1975 to 10% in 1976 (Table 
2.2-31). 

Greatest seine catches in 1975 occurred in February; very few 
individuals were collected in any other month. In 1976, the 
greatest numbers were collected in June and July, with few 
specimens taken from February through March (Table 2.2-29). The 
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most individuals collected were from S76840 in 1975 and S75730 in 
1976 (Table 2.2-30). 

Tessellated darters in the river fed primarily on Cyclopidae and 
chironomid larvae. Other food items were cladocerans and 
isopods. 

The maximum length of tessellated darters collected from the 
study area was 78 mm FL, from East Branch Perkiomen Creek. 

2.2.2.1.8 Trophic Relationships 

The stability of perpetuating assemblages of organisms is due 
largely to nutritional relationships among component populations. 
Assessment of the trophic organization is necessary for an 
adequate understanding of the roles of individual species and 
biotic components in the ecosystem. 

A generalized diagram (Figure 2.2-14) was constructed to 
summarize the structure and function of selected biotic 
components within the LGS study area. The representative 
organisms pictured are important in one or more of the three 
river systems. Construction of trophic pathways was based 
largely upon literature, although some studies of food habits 
were conducted by the Applicant's consultant. Phytoplankton 
(primarily of periphytic origin) and zooplankton were present in 
low densities in all systems and therefore were not included. 

Benthic diatoms and detritus presumably provide the main food 
base in all systems. Detritus, whether derived from within the 
stream (autochthonous) or surrounding watershed (allochthonous), 
is any nonliving organic matter that has begun to be utilized by 
microconsumers (bacteria, fungi, and, protozoa). Diatoms and the 
filamentous green alga Cladophora were important primary 
microroproducers and macroproducers, respectively, in the river 
and both creeks. Macrophytes (e.g., Myriophyllum) were 
seasonally abundant primary producers in the river. 

Macroconsumers include invertebrates and fish. Invertebrates 
exhibit a wide variety of feeding mechanisms. Cummins (Ref 
2.2-61) partitioned them into four functional groups, all of 
which are represented by species important within the study area: 
(1) grazers and scrapers (e.g., mayflies, beetles, and snails) -
large herbivores feeding on attached algae and associated 

mineral and detritus depositsj (2) shredders (e.g., stoneflies, 
craneflies, and crayfish) - large particle feeding detritivoresj 
(3) collectors (e.g., caddisflies, blackflies, and midges) - both 
suspension (filter) and deposit (surface) fine particle feeding 
detritivoresj and (4) predators (e.g., hellgrammite, and midges) 
- carnivores. . 
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Lagler et ale (Ref 2.2-62) partioned fish into four general 
feeding types, three of which were represented by important 
species within the study area: (1) predators (e.g., muskellunge 
and brown bullhead), (2) grazers (e.g. Redbeast sunfish and 
pumpkin seed), and (3) suckers (e.g., white sucker.) 

Cummins (Ref 2.2-60) stated that ecological communities follow a 
transition from headwater to higher order streams that involves 
both producers and ~onsumers and, further, that transition in 
organic inputs and plant growth undoubtedly represents the basis 
of changing overall community structure and function. In 
general, headwater streams like East Branch Perkiomen Creek are 
characteristically more dependent upon terrestrial contributions 
of particulate organic matter, especially coarse particles such 
as leaf litter. There is evidence that allochthonous input is 
also important to the Schuylkill River near LGS because the river 
is measureably heterotrophic most of the year. 

2.2.2.2 Perkiomen Creek 

Perkiomen Creek is located in the Triassic Lowland section of the 
Piedmont physiographic province, a rich farming area of rolling 
hills. It is a major Schuylkill tributary in this province and 
drains 938 km2 of Lehigh, Berks, Bucks, and Montgomery counties. 

The aquatic community of the Perkiomen Creek system has been 
influenced by man's long history of activities in the watershed. 
Water quality and flows have been altered, habitats changed or 
eliminated, and the species complex directly manipulated. 
Although these activities have probably reduced diversity 
somewhat, the community remains relatively stable and healthy. 

The creek downstream of the East Branch confluence will be 
impacted by water diversion; water withdrawal will occur at 
Graterford. The Perkiomen Creek study area includes that stretch 
from Spring Mount Road bridge downstream to below the U.S. 113 
bridge (Figure 2.2-15). For a further description of this area, 
refer to Section 6.1. Sample stations are designated by common 
name and by the letter 'pi followed by a number that indicates 
distance in meters from the mouth of the creek. Where stations 
include several meters of stream, site numbers designate the 
downstream end of the station. 

Aquatic biota of the Perkiomen Creek study area was extensively 
studied by the Applicant's consultant from 1970 through 1978. A 
summary of sampling history by program is given in Tables 2.2-40 
and 2.2-41. 
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2.2.2.2.1 Water Quality and Environmental stress 

Perkiomen Creek is a major tributary to the middle reach of the 
Schuylkill River. Its relatively rural watershed contains a 
number of small boroughs, but no major population centers. Most 
surrounding land is residential or used for agriculture. Low 
base flows and frequent spates characterize an extremely variable 
flow regime. Spring flows are generally high due to snow melt 
and precipitation; late summer and early autumn flows are very 
low, but subject to rapid fluctuation due to local thunderstorms. 

Water quality near Graterford is relatively good, with nutrient 
loading being the most serious stress (Section 2.4). Nutrients 
enter the stream from both pOint and nonpoint sources, and from 
Green Lane Reservoir. Primary point sources are municipal sewage 
treatment plants. Nonpoint source nutrients originate from 
onsite sewage treatment facilities and from agricultural runoff. 
Green Lane Reservoir also receives point and nonpoint source 
nutrients. Of 17 Pennsylvania lakes inventoried by the EPA's 
National Eutrophication Survey in 1973 and 1974, Green Lane was 
found to be most eutrophic (DVRPC and Chester-Betz Engineers, 
Ref 2.2-15). Water released from the hypolimnion during summer 
stratification is anoxic, and highly enriched with nutrients. 

2.2.2.2.2 Phytoplankton 

A qualitative study of phytoplankton in 1974 (Tables 2.2-40 and 41) 
yielded 54 taxa (Table 2.2-42). Diatoms were represented by 22 
genera and were found throughout the year. Green and blue-green 
algae were represented by 25 and 6 genera, respectively, and were 
found predominantly in summer and early fall. Seasonal succession 
of these three groups in Perkiomen Creek followed seasonal changes 
in water temperature, and was similar to that previously described 
for the Schuylkill River (Section 2.2.2.1.2). 

The benthic diatom Navicula was the most common phytoplankter, 
and occurred throughout the year; it was particularly abundant in 
the winter. The planktonic diatom Melosira was abundant in late 
summer. Three genera (Ankistrodesmus, Scenedesmus, and 
Pediastrum) of green algae were abundant phytoplankters; all were 
present in low numbers in winter and spring, and increased in the 
summer. Anabaena was the only abundant genus of blue-green algae 
and was most common in the summer. 

In general, phytoplankton densities in Perkiomen Creek appeared to 
be low, and the most abundant phytoplankters were of periphytic 
orlgln. For these reasons, Perkiomen Creek was considered to be an 
area of low potential impact for phytoplankton. 
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2.2.2.2.3 Periphyton 

Periphyton, an important primary producer in Perkiomen Creek, was 
studied from July through December 1973 (Tables 2.2-40 and 41). 
Taxonomic composition was very similar to that in the East Branch 
(Section 2.2.2.3.3), and was almost exclusively diatoms. 
Maximum standing crop biomass (106 mg dry wt/dm2) and production 
rate (8 mg dry wt/dm2/day) were recorded in October; lowest 
values for both parameters occurred in December (Table 2.2-43). 

2.2.2.2.4 Macrophytes 

Macrophytes were not studied in Perkiomen Creek. Qualitative 
observations indicated that macrophytes were not common, and they 
were therefore considered to be of low potential impact. 

2.2.2.2.5 Zooplankton 

Zooplankton was not studied in Perkiomen Creek because it was 
considered to be of low potential impact. Studies conducted in 
other temperate small streams have shown that zooplankton is 
typically low in density. 

2.2.2.2.6 Macroinvertebrates 

Benthic macroinvertebrates play an important functional role in 
most lotic ecosystems by converting allochthonous and 
autochthonous materials into temporary storage within their own 
tissue, thus ultimately becoming an essential component in the 
food web. Macroinvertebrates also shred coarse organic material 
(e.g., leaves) into finer particles that can be utilized by 
smaller macroinvertebrates. 

A pilot study was conducted in Perkiomen Creek and East Branch 
Perkiomen Creek from June 1970 through December 1971. Data 
collected during this period were used to develop an experimental 
design for a preoperational quantitative program that began in 
January 1972, and was continued in 1973, 1974, and 1976. Only 
the riffle biotope was sampled quantitatively; it was common in 
the creeks, and invertebrate diversity and production are 
typically highest in this type of habitat. Pilot study data, 
because of their qualitative nature, were used only in the 
compilation of a species list. Qualitative collections were also 
made periodically in 1972 and 1973 to aid in compiling a 
comprehensive species list for each location. 
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Two locations were sampled on Perkiomen Creek (Spring Mount 
station - P22000, above the East Branch confluence; Rahns station 
- P13600, below the confluence), and 6 on East Branch Perkiomen 
Creek (Elephant station - E36725, Branch station - E32200, 
Sellersville station - E26700, Cathill station - E23000, Moyer 
station - E12500, WaWa station - E5600). For a summary of 
Perkiomen Creek and East Branch Perkiomen Creek macroinvertebrate 
sample history, see Tables 2.2-40 and 41, and Tables 2.2-70 and 
71 respectively. . 

2.2.2.2.6.1 Species Inventory 

A species list (Table 2.2-44) of macroinvertebrates collected by 
all methods (i.e., benthos quantitative and qualitative, and 
drift) indicated that both creeks were characterized by a diverse 
macroinvertebrate assemblage. Representatives of all major 
orders of aquatic insects were collected between June 1970 and 
December 1976, as were planarians, annelids, isopods, amphipods, 
decapods, mollusks, and others. The more diverse groups were 
Arthropoda (82% of total taxa, of which 96% were insects), 
Annelida (8%; 48% leeches, 32% worms, and Mollusca (6%; 58% 
snails, 42% clams). The more diverse insect orders were Diptera, 
Coleoptera, Trichoptera, and Ephemeroptera. Diptera was 
represented by the greatest number of families and one family, 
Chironomidae, contained the greatest number of genera. Of the 
301 taxa collected, 15 were considered abundant, 65 common, 97 
uncommon, and 124 rare. 

Designation of abundance (abundant, common, uncommon, rare) for 
taxa on this list was highly subjective, particularly for non
riffle organisms. Abundance was based on field observation and 
range within each Creek. Seasonal fluctuations were not 
considered. For example, a taxon was considered "rare" if only a 
few specimens were collected. A taxon present in high densities 
at only one or two stations were considered "uncommon" as was a 
taxon present throughout the study area but in low numbers. A 
cosmopolitan taxon present in high numbers was termed "abundant". 
Other taxa were considered "common". 

2.2.2.2.6.2 Community Description 

Based upon quantitative sampling of the riffle biotope, it was 
apparent that longitudinal changes in macrobenthos in East Branch 
Perkiomen Creek were strongly influenced by intermittent flow in 
the headwaters and degraded water quality in the middle section. 
Benthic invertebrates exhibited a high degree of resiliency in 
response to short-term phenomena such as spates and localized 
channelization. There were no major anthropogenic stresses 
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operating in that section of Perkiomen Creek included in the 
study area, and diversity (richness) was greater here than in the 
East Branch. 

Faunal patterns, with few exceptions, were relatively constant as 
relative abundance data showed little variation between years. 
All forms of feeding mechanisms were represented among the 
dominant invertebrates as were primary, secondary, and tertiary 
consumers. Macrobenthos communities in both creeks were diverse 
and productive. 

2.2.2.2.6.2.1 Standing Crop Numbers and Biomass 

For both creeks, numerical and biomass standing crop data were 
highly variable between sites in the same month, and between 
months within a year for the same site. When data from all 
months were combined and averaged by year, spatial trends in 
abundance were apparent (Table 2.2-45). Intermittent flow and 
degraded water quality reduced standing crop numbers in the upper 
(Elephant 4-year mean, 5736 organisms/m2; Branch, 8339/m2) and 
middle East Branch (Sellersville 8277/m2, Cathill 6578/m2), 
respectively. Recovery, in terms of increased density, was 
evident in the lower section (Moyer 14,925/m2, WaWa 23,781/m2). 
Standing crops in Perkiomen Creek averaged 14,996/m2 at Spring 
Mount, upstream of the confluence, and 12,906/m2 at Rahns, 
downstream of the confluence. Spatial trends in biomass density 
in both creeks were like those for numbers; biomass at Cathill 
was particularly low in 1973 and 1974 due to the preponderance of 
small-size chironomid larvae. 

In general, both Perkiomen Creek stations (Table 2.2-45) and the 
East Branch, all stations combined (numbers Table 2.2-46); and 
biomass (Table 2.2-47), showed an increase in benthic density in 
all consecutive sample years. The marked increase in mean 
density in the East Branch between 1974 and 1976 was due largely 
to the increase in the fingernail clam Sphaerium rhomboideum at 
WaWa. Although 1972 was the year of Tropical Storm Agnes 
(greatest flood of record), invertebrate density was reduced 
below normal only in June and there was little effect on the 
annual mean. 

Within-year trends in total standing crop largely reflected the 
population dynamics of dominant organisms (described below under 
"Important Species"). In general, total numbers and biomass were 
greatest in the fall (Table 2.2-48). 
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2.2.2.2.6.2.2 Richness 

The taxonomic diversity (richness component) of riffle benthos 
was high in both creeks throughout the year. In the East Branch 
of Perkiomen Creek, annual diversity (Table 2.2-45) was highest 
at upstream stations (Elephant 4-year mean, 59 taxa; Branch, 55 
taxa), decreased at Sellersville (52 taxa), and reached a low 
midpoint in the creek at Cathill (32 taxa). Diversity then 
increased with increasing distance downstream (Moyer, 46 taxa; 
WaWa, 47 taxa) but did not recover to levels found in the 
headwaters. 

High richness at Elephant was due in large part to intermittent 
flow, which typically occurred in late summer and fall. Surface 
flow often ceased during this period, and the riffle habitat was 
replaced temporarily by isolated pools maintained by subsurface 
percolation. This change to a pool habitat, still effectively 
sampled, was accompanied by an invasion of quite water species, 
primarily of the groups Hemiptera and Coleoptera. The relatively 
large fluctuations in total taxa collected between years at 
Elephant, and perhaps Branch, may have been related to the 
intensity and duration of discontinuous flow. 

Diversity at Sellersville was below that at Branch, but was still 
relatively high. This station was sporadically subjected to 
storm sewer discharge from two pipes under the Main Street 
Bridge. Quantitative sampling transected the entire channel 
directly downstream of the bridge at this site, and both affected 
and unaffected areas were sampled. The relatively high diversity 
here may not indicate an entirely healthy environment, but rather 
a diverse set of water quality conditions. 

The reduction in benthic richness at Cathill was due to the 
station's continual exposure to the Sellersville Borough sewage 
treatment plant effluent (Section 2.2.2.3.1). A zone of recovery 
extended the remaining length of the creek. 

The annual total number of taxa collected in the East Branch, all 
stations combined, decreased slightly from 1972 to 1974, but 
increased to a maximum in 1976 (Table 2.2-46). This variability 
reflected: (1) annual variation in the intensity of perturbations 
already discussed (i.e., intermittency and effluent degraded 
water quality), as well as short-term stresses such as spates at 
all stations, stormwater input at Sellersville, channelization at 
Branch in June 1974, etc; (2) decrease in sample size from 5 to 4 
replicates in July 1973, in general more uncommon taxa are 
collected as In' increases; and (3) absence of sampling in winter 
1974. The June 1972 flood had little effect on annual diversity. 

Benthic diversity was greater in Perkiomen Creek than in the East 
Branch, and slightly greater above the confluence (Spring Mount, 
68) than below it (Rahns, 63) as shown in Table 2.2-45. Flow at 
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Spring Mount was near torrential, substrate was mixed rubble and 
supported an epilithic algal community for much of the year. 
Flow at Rahns was more laminar, and the compacted sand-gravel 
substrate (overlain by a few large rocks) was susceptible to 
scouring during high-water periods. 

2.2.2.2.6.23 Similarity Between Stations 

Monthly computation of Morisita's index of overlap (Brower and 
Zar, p. 144, Ref 2.2-75) provided a single value denoting benthic 
community similarity between selected pairs of stations in terms 
of taxonomic composition and abundance; the higher the value 
(range 0-1) the more similar. Yearly means were determined by 
averaging all monthly values within the year. Si~ilarity between 
adjacent sites in East Branch Perkiomen Creek, excluding 
Chironomidae, ranged from lows of 0.426 and 0.431 (4-year means) 
between Cathill and Moyer and Elephant and Branch, and 
respectively, to 0.675 between Moyer and WaWa (Table 2.2-45). 
Mean index values for the East Branch, all stations combined, 
were very similar in all years but 1976 (1972, 0.594; 1973, 
0.583; 1974, 0.558; 1976, 0.367). Monthly variability was high. 
Similarity between the two Perkiomen Creek stations was higher 
(0.727) than that for any East Branch pair. 

In addition to computing Morisita's index of overlap between 
adjacent stations, all East Branch sites were compared 
individually with Moyer station. The East Branch shows 
pronounced longitudinal differences in macrobenthos due primarily 
to intermittent flow in the headwaters and degraded water quality 
midpoint in the creek. Moyer is considered (on the basis of flow 
regime, substrate composition, faunal assemblage, and magnitude 
of stress as described in Section 2.2.2.3.1) to be the site that 
presently is most indicative of what more (in terms of length of 
stream) benthos may be like after diversion. East Branch 
pairings with Moyer gave the following 4-year mean values, in 
decreasing order; WaWa (0.675, most similar), Branch (0.598), 
Sellersville (0.493), Cathill (0.425), and Elephant (0.367, least 
similar). It is expected that similarity between stations will 
increase following diversion, as flow and water quality 
conditions become more similar throughout the creek. 

Overlap values that included Chironomidae (not shown) were higher 
in all instances due to the abundance of this group at all sites. 
These values overestimated similarity in one sense, because the 
taxonomic composition of Chironomidae was known to differ, in 
some cases markedly, between stations. 
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2.2.2.2.6.3 Important Species 

Within-year and between-year trends in standing crop largely 
reflected the population dynamics of dominant organisms. 
Dominant species (taxa in this case, since not all 
macroinvertebrates were identified by species) were defined as 
those organisms, collected in quantitative benthic samples, that 
comprised 2% or greater of the total number or biomass for the 
station and year under consideration. Because of their high 
relative and absolute abundance, they were largely responsible 
for biotic interactions within the community, and hence were 
considered important (see Section 2.2) to existing community 
structure, function, and stability. Dominant (important) taxa 
were selected for each station, as well as for all East Branch 
stations combined, because benthic communities differed along the 
creeks, and a gradational spatial response to diversion is 
anticipated. 

Taxa meeting this criterion were: (1) numbers only - Caenis sp., 
Tricorythodes sp., Perlesta placida; and Leucotrichia pictipes, 
(2) biomass only - Erpobdella punctata, Cambarus bartoni, 
Orconectes limosus, Argia spp., Corydalus cornutus, and Tipula 
spp.; and (3) numbers and biomass - Dugesia spp.; Oligochaeta, 
Ephemerella spp., Baetis spp., Stenonema spp., Allocapnia spp., 
Corixidae, Psephenus herricki, Stenelmis spp., Chimarra spp., 
Cheumatopsyche spp., Hydropsyche spp., Simuliidae, Chironomidae, 
Physa acuta, and Sphaerium spp. These 26 taxa represented 19% of 
the total number (139) of taxa collected in quantitative benthic 
samples during the 4-year study period. 

The temporal (Table 2.2-48) and spatial (for numbers, see Table 
2.2-49 and for biomass table 2.2-50) distribution of these taxa 
during the 4-year study period are discussed in phylogenetic 
order below. General trophic status is also indicated. 

2.2.2.2.6.3.1 Dugesia spp. 

Two species of this flatworm were found in the creeks, ~ 
dorotocephala and ~ tigrina, with the former by far the more 
abundant. Q. dorotocephala is eurythermic, tolerant of moderate 
organic pollution, and has an ecological preference for 
headwaters. Q. tigrina is a eurythermic species occurring in the 
lower stretches of rivers. Both species are carnivorous and feed 
on living, dead, or crushed animal matter. 

Dugesia (primarily Q. dorotocephala) was present in the creeks in 
all months, but attained maximum densities in August through 
November. It was dominant at Branch, Sellersville, Moyer, and 
WaWa (the station of maximum numbers and biomass) and essentially 
absent at Cathill. Q. tigrina was found in Perkiomen Creek and 
was dominant at Spring Mount. 

2.2-58 



LGS EROL 

2.2.2.2.6.3.2 Oligochaeta 

Four families comprised the majority of numbers or biomass of 
benthic oligochaetes; Lumbriculidae, Naididae, Tubificidae, and 
Lumbricidae. The first three are strictly aquatic, whereas 
Lumbricidae is almost entirely terrestrial. Lumbricids were only 
found occasionally in samples from all stations, but their 
relatively large size made them important contributors to total 
worm biomass. 

Lumbriculids were common at all stations except Elephant and 
Cathill, and their density appeared to be inversely correlated 
with tubificid density. Two types were encountered, one with 
simple setae (common) and one with bifid setae (rare). This 
family was more abundant in Perkiomen Creek than in the East 
Branch. They are intermediate in size between Lumbricidae and 
Tubificidae. 

Naididae was found principally at Sellersville and to a lesser 
extent at Cathill. Species identified were Ophidonais 
serpentina, Nais communis, Pristina breviseta, and f. foreli. 
These worms were periodically abundant in benthic samples, but 
because of their small size (about 3 mm) contributed little to 
standing crop biomass. 

Tubificids (sludge-worms) were found at all stations, but 
occurred in greatest abundance at Sellersville and Cathill. 
Species identified were Limnodrilus hoffmeisteri, 
b. claparedianus, Branchiura sowerbyi, Peloscolex ferox (Elephant 
station only), and Aulodrilus limnobius. Increased numbers of 
tubificids in the vicinity of organic effluents is well 
documented and can be attributed mainly to the adaptation of the 
respiratory physiology of the worms to very low oxygen 
concentrations, or even anaerobic conditions. Some tubificids 
(including L. hoffmeisteri) have high tolerance limits for lead 
and zinc in-solution. Riffle is not the optimum habitat for 
either Tubificidae or Naididae, since both prefer fine sediments 
in which to burrow and feed. 

In the creeks, oligochaetes were dominant at all sites but WaWa, 
and reached maximum densities at Sellersville. They were 
collected year-round and there were no obvious seasonal trends in 
abundance. Except for day-active Naididae, oligochaetes were not 
often collected in drift. As a group, oligochaetes are sediment 
ingestors deriving most if not all of their nutrition from 
bacteria. 

2.2.2.2.6.3.3 Erpobdella punctata 

This is one of the most commonly encountered and widely 
distributed speCies of freshwater leeches in North America. It 
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is both predator (primarily oligochaetes and insect larvae) and 
scavenger. This leech is associated with polluted conditions. 
It was found in low numbers at all stations and was dominant in 
terms of biomass only at Sellersville. Individuals were present 
year-round, with the highest numbers present in summer and fall. 

2.2.2.2.6.3.4 Cambarus bartoni and Orconectes limosus 

Crayfish are principally omnivorous scavengers, seldom 
predaceous. They were most numerous and most often taken at 
Elephant station, and were taken sporadically and in low numbers 
at other stations. Only one, two and three individuals were 
collected at Cathill, WaWa, and Rahns stations, respectively, in 
the study ~eriod. ~. bartoni was the abundant specie. in the 
upper 10 km of East Branch Perkiomen Creek, whereas O. limosus 
was essentially the only species inhabiting riffle habitat in the 
lower 26 km and in Perkiomen Creek. Crayfish were not abundant 
numerically but were often important contributors to biomass, 
particularly at upper East Branch stations. 

Discontinuous flow was less severe in 1973 and 1974, and this may 
account for the higher crayfish densities in those years at 
Elephant station. The sampling method provided reliable 
estimates of crayfish density in riffle habitat; crayfish prefer 
to secrete themselves during the day under stones, and stones of 
appliciable size were routinely included within the sampling 
unit. 

2.2.2.2.6.7.5 Caenis spp. 

No key to the immatures of this mayfly genus exists, but only one 
species appeared to be present. Caenis appears to be more 
tolerant of low dissolved-oxygen concentration than any other 
mayfly. Like Tricorythodes, its preferred habitat is in those 
areas of streams that have greatly reduced current or no current, 
so their abundance in the creeks is probably greatest in non
riffle habitats. Feeding habits of nymphs are like those of 
Tricorythodes. Caenis was found at all stations, but was 
dominant only at Branch. Maximum densities occurred in September 
through November. 

2.2.2.2.6.3.6 Tricorythodes sp. 

No key to the immatures of this mayfly genus exists, but only one 
species appeared to be present. Nymphs are fairly common among 
gravel in permanent streams. Nymphs are detritivore-herbivore 
(active scrapers). Tricorythodes is a night-active drifter. It 
was rarely collected on the East Branch, but was numerous on 
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Perkiomen Creek, particularly at Rahns. It was generally found 
only in June through October, and was most abundant in September. 

2.2.2.2.6.3.7 Ephemerella spp. 

Three species of this mayfly were found in the creeks but only ~. 
deficiens was common. It is associated with vegetation in rocky, 
swift, unpolluted streams. Nymphs are herbivorous. Rarely taken 
on the East Branch, Ephemerella was dominant at both Perkiomen 
Creek stations. It was present in all months, but attained the 
highest densities in May, and July through December. 

2.2.2.2.6.3.8 Baetis spp. 

At least five species of Baetis mayflies were found in the 
creeks. The only numerous species keyed to B. intercalaris in 
Burkes (Ref 2.2-22). Baetis is common in shallow running water 
under stones, or among debris or emergent vegetation along the 
banks of brooks or creeks. With few exceptions nymphs are 
herbivores or scavengers, living on vegetable detritus and minute 
aquatic organisms, principally diatoms. Baetis spp. were 
dominant at all stations except Elephant and Cathill (essentially 
absent), and Moyer. Maximum densities occurred in May through 
September. Baetis spp. were commonly collected in drift samples, 
and were night-active. 

2.2.2.2.6.3.9 Stenonema spp. 

Eight species of Stenonema mayflies were found, three of which 
were commony collected; Stenonema (=Stenacron) interpunctatum at 
Elephant, and ~. nepotellum and ~. rubrum on Perkiomen Creek. 
The~. (=Stenacron) interpunctatum complex is at present only 
superficially known and contains several subspecies; ours 
appeared to be~. (=Stenacron) interpunctatum heterotarsale. All 
three species are considered facultative and herbivorous. 
Maximum densities occurred in the fall. Stenonema was common in 
drift, and night-active. 

2.2.2.2.6.3.10 Argia spp. 

No regional key to species based upon the immature stage is 
available, but apparently at least two species of this damselfly 
were present, one of which was rare. The common species keyed to 
~. apicalis in Walker (Ref 2.2-76). The carnivorous nymphs occur 
commonly in streams where they cling to rocks and debris in the 
current. Argia was collected at all stations, and was dominant 
at Branch (in both numbers and biomass). Maximum densities 
occurred in the fall. 
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2.2.2.2.6.3.11 Allocapnia spp. 

Several species of Allocapnia were founded in the creeks, but the 
common one was ~. vivipara, found in greatest numbers at 
Elephant. It is a small, dark, brachypterous stonefly that 
emerges in mid-winter (hence the common name of winter 
stoneflies). It can be abundant in temporary streams, and feeds 
(chewing) on detritus and algae and is most abundant in 
allochthonous debris. Allocapnia was found in the upper East 
Branch and in Perkiomen Creek. Greatest densities occurred at 
Elephant in November through February. Nymphs were uncommon from 
April through October. 

2.2.2.2.6.3.12 Perlesta placida 

This stonefly has a wide tolerance for different types of 
streams, including intermittent ones. It is also one of the few 
stoneflies that emerges in mid and late summer. It is strictly 
carnivorous (chewing) and feeds principally on ChirQnomidae, 
Ephemeroptera, and other insects. f. placida was found in the 
upper East Branch and in Perkiomen Creek. Greatest densities 
were at Elephant in April through June. Nymphs were essentially 
absent the rest of the year. 

2.2.2.2.6.3.13 Corixidae 

The preferred lotic habitat of corixids, or water boatmen, is in 
pools and quiet regions of streams. They were collected in high 
numbers in quantitative samples only at Elephant during extremely 
low flow periods, when the riffle habitat was temporarily 
replaced by standing water. All instars of Sigara modesta were 
often abundant in these pools, coexisting with small numbers of 
Trichocorixa calva, a species with which it is commonly found 
(Bobb, Ref 2.2-74). As herbivores, corixids are unique among 
aquatic Hemiptera. 

2.2.2.2.6.3.14 Corydalus cornutus 

C. cornutus (the adult is commonly called the dobsonfly, the 
larva the hellgrammite) is associated with larger components of 
substrate in riffle-run areas of well-aerated streams. The larva 
is a large (to 80 mm) and active macropredator that feeds mainly 
on Simuliidae, Hydropsychidae, and Chironomidae. It was rare in 
East Branch Perkiomen Creek, but dominant (in biomass) in 
Perkiomen Creek. Numerical densities were similar, and low 
throughout the year. 

2.2.2.2.6.3.15 Psephenus herricki 
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Larvae of this beetle, known as 'water pennies' because of their 
flat and highly streamlined form, are aquatic and actively feed 
on algae and microcrustaceans. They exhibit a very strong 
positive thigmotaxis and prefer a riffle habitat. They were 
collected at all stations in. the study period, but were most 
numerous in the lower East Branch and at Rahns (station of 
maximum density) in Perkiomen Creek. Maximum larval densities 
occurred in October, and December and adults were collected 
incidentally in June through September. 

2.2.2.2.6.3.16 Stenelmis spp. 

Three species of this beetle were found in the creeks, but only 
one was abundant, probably S. crenata. Stenelmis is common in 
the gravel substrate of streams, and both larvae and adults are 
aquatic herbivores. Adults, unlike larvae, showed a propensity 
to drift and exhibited a nocturnal behavioral periodicity. 
S. crenata has been recorded as tolerant of chlorides but 
sensitive to sewage and phosphate wastes. 

Stenelmis was abundant in the creeks and was dominant at all but 
the Cathill and Spring Mount stations. Larvae were present in 
high densities April through November. Adults, like larvae, were 
collected in year-round but were most numerous in June through 
November. 

2.2.2.2.6.3.17 Chimarra spp. 

Two species of this caddisfly occurred in the creeks; 
C. aterrima, which was rare, and C. obscura, which was abundant. 
C. obscura is the most widely distributed of the genus. It 
Inhabits flowing water and constructs fixed retreats on the 
undersides of rocks in riffles that consist of elongate, saclike 
capture nets in which the larvae dwell and trap drifting food 
particles, generally smaller-sized particles than co-existing 
Hydropsychidae (e.g., Cheumatopsyche and Hydropsyche.). 

Chimarra was abundant in the creeks and was dominant at most 
stations. It was uncommon at Elephant and Cathill. Larvae were 
most numerous in late summer and fall; pupae were collected from 
April through December, and peak numbers occurred in July through 
September. At least some instars drifted and exhibited a 
nocturnal periodicity. 

2.2.2.2.6.3.18 Cheumatopsyche spp. and Hydropsyche spp. 

These two genera of closely related net-building caddisflies 
(family Hydropsychidae) are perhaps the most abundant and 
widespread caddisfly genera. The two genera are easily separable 
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except for very early instars. Each genus in the creeks 
contained multiple species. No key to larval Cheumatopsyche is 
available, but adults of at least three species (C. analis, 
£. sordida, £. campyla) were taken in a light trap collection at 
Spring Mount station. 

Seven species of Hydropsyche occurred in the creeks, based 
largely upon the key to larvae by Ross (Ref 2.2-39) and 
determinations by the Applicant's consultant which were based 
mainly upon larval head capsule color patterns. Common species 
were A, C, and E. Species A larvae were the largest, and were 
found principally in the lower East Branch and Perkiomen Creek. 
Species C was numerous in both creeks. Species E was restricted 
primarily to Sellersville and Cathill. 

The larvae are omnivorous and can be found in almost every stream 
that is not severely polluted. They build loose stone retreats 
and capture nets where current speed is suitable for efficient 
food (seston) gathering. Both genera were commonly collected in 
drift samples, and exhibited an increase in density during 
darkness. 

Although closely-related, the two genera exhibit differences in 
tolerance to organic enrichment and intermittent flow as 
evidenced by their contrasting spatial patterns in East Branch 
Perkiomen Creek. Cheumatopsyche was dominant at all stations in 
relatively high numbers, whereas Hydropsyche was abundant at most 
stations, but essentially absent from Elephant (discontinuous 
flow) and Sellersville and Cathill (degraded water quality). In 
East Branch Perkiomen Creek, Hydropsyche outnumbered 
Cheumatopsyche only at WaWa. In Perkiomen Creek, the annual mean 
standing crop of Cheumatopsyche was roughly twice that of 
Hydropsyche. Cheumatopsyche in this system clearly had the 
competitive advantage. Larvae of both genera were most abundant 
in summer and fall. Pupae were present from April through 
October. 

2.2.2.6.3.19 Leucotrichia pictipes 

b. pictipes is an easily recognizable, fast-water micro-caddisfly 
intolerant of organic pollution. Its case adheres tightly to the 
upper surface of stones, and for this reason its numbers are 
certainly underestimated. It actively feeds on surrounding algae 
and associated detritus. It was essentially absent from the 
upper and middle East Branch Perkiomen Creek, dominant in the 
lower East Branch (Moyer and WaWa) , and common but not dominant 
in Perkiomen Creek. Highest larval numbers occurred in late 
summer and fall. 

·2.2.2.2.6.3.20 Tipula spp. 
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This is the largest cranefly genus and several species were 
collected in the creeks. No key to the immatures is available. 
The only commonly encountered species was quite large (up to 
70 mm extended), and on this basis was provisionally called T. 
abdominal is. It was collected most frequently in the upper East 
Branch. The preferred habitat is submerged vegetative matter in 
riffles, runs, or pools. They are detritivorous. Numerical 
densities were low and greatest in late fall and winter. 

2.2.2.2.6.3.21 Simuliidae 

Two genera of blackfly larva were identified in the creeks, 
Prosimulium (rare) and Simulium (abundant). It is difficult to 
key larval Simulium to species, but on the basis of pupae ~. 
vittatum is the most common species in the creeks, and is also 
one of the most common species in the U.S. Blackfly larvae are 
found in the shallows of streams where current is swift, their 
cephalic fans screening passing water for food particles. Some 
species of Simulium are very tolerant of organic pollution and 
can become abundant in partially polluted streams. 

Simuliidae was abundant in the creeks and was dominant at all 
stations. Larval standing crops were high throughout the year 
with peaks in May, September, and November. Pupae, also present 
in all months, were most numerous in May and June. Larvae were 
often abundant in drift, and exhibited a nocturnal periodicity. 

2.2.2.2.6.3.22 Chironomidae 

The true midges were the most abundant and diverse group of 
invertebrates in the creeks, comprising at least 37 genera 
(Table 2.2-44). Midge larvae and pupae were abundant at all 
stations throughout the 4-year study period. Larvae often 
represented the highest percentage of total aquatic drift, but 
did not exhibit any periodicity at the family level. 

Based upon intrafamily data collected in 1974, four midge taxa 
were dominant in the creeks; Cricotopus spp. (subfamily 
Orthocladiinae), Polypedilum spp. and Tanytarsini (subfamily 
Chironominae), and Pentaneurini (subfamily Tanypodinae). Larvae 
of the tribe Pentaneurini do not build cases and are predaceous; 
other insect larvae form a large portion of their diet. They 
were numerous in the upper East Branch, peaked in abundance at 
Cathill, and were much reduced in number farther downstream and 
in Perkiomen Creek. 

Larvae of Tanytarsini (Micropsectra and Tanytarsus) were found at 
all stations in varying numbers, but were present in maximum 
densities at Spring Mount where near torrential flow and rubble 
substrate were evidently conducive to the support of large 
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populations. Larvae of stream species characteristically 
construct a fixed case, and net that strains food particles from 
the current. 

Only two species of Polypedilum were found in the creeks, ~. 
fallax and~. illinoense. ~. fallax was rare. The genus was 
found at all stations, but maximum numbers occurred in the lower 
East Branch in summer. Larvae construct flimsy tubes, and food 
is derived from seston caught on temporary nets extending across 
the lumen of the tube or from actively grazing sediment. Other 
important taxa in the tribe Chironomini were Chironomus spp., 
Dicrotendipes sp, Microtendipes tarsal is, and Stictochironomus sp 
Chironomini was not abundant in Perkiomen Creek. 

Cricotopus spp. dominated the chironomid community at all 
stations but Elephant, and were most abundant at Spring Mount. 
Several species of this genus were recognized, but only 2 could 
be identified with any degree of certainty, C. bicinctus and C. 
sp. 1 (Roback, Ref 2.2-38). Roback (Ref 2.2=38) found C. -
bicinctus to be the most common Cricotopus species ~n -
southeastern Pennsylvania. It has been collected from 
intermittent streams and is particularly resistent to organic 
enrichment, low dissolved oxygen concentration, and at least some 
heavy metals. 

Most Orthocladiinae are either algal or algal-detrital feeders, 
and larvae probably seek out and ingest their food directly from 
the substrate on which they live. In general, the subfamily is 
more abundant in colder months. Cardiocladius obscurus was 
present in relatively high numbers at WaWa, Spring Mount, and 
Rahns. From field observation, Orthocladius rivulorum was at 
times present in large numbers at Spring Mount inhabiting 
flexible tubes attached at one end to substrate surfaces. 

In 1974, chironomid diversity was highest at Elephant probably 
because this station displayed the most varied flow conditions 
that ranged from intermittent (static) to flood. The fewest taxa 
were collected at WaWa. 

2.2.2.2.6.3.23 Physa acuta 

Physa snails collected from all stations on one date in 1977 were 
identified as ~. acuta by William J. Clench (personal comment). 
The Applicant's consultant has often observed this snail out of 
water on rocks near the air-water interface, although it probably 
cannot tolerate drying. Like most Physa species it is tolerant 
of organic enrichment, and by using atmospheric oxygen for 
respiration can exist in anaerobic waters for extended periods. 

Physa is a scavenger and essentially omnivorous. The coating of 
living algae, which covers most submerged surfaces, forms its 
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chief food, but dead plant and animal material is frequently 
ingested. 

f. acuta was collected from all stations in the study period, but 
was most numerous in the middle East Branch where, on some 
occasions, it was extremely abundant on all types of substrate. 
It was present in all months, but reached maximum densities in 
late summer and fall. ' 

2.2.2.2.6.3.24 Sphaerium spp. 

At least two species of Sphaerium (fingernail clams) were found 
in the creeks, S. striatinum and S. rhomboideum. The former was 
common at Sellersville; the latter was abundant at WaWa. The 
family is considered to be tolerant of polluted conditions. 
Sphaerium was collected year-round and was present in greatest 
density (due to high numbers of young) in late summer and fall. 
Sphaerium spp. are sessile and utilize organic seston, filtered 
from the water brought in through the incurrent~siphon, as a food 
source. 

2.2.2.2.6.4 Drift 

Macroinvertebrate drift refers to the downstream transport of 
benthic macroinvertebrates in freshwater streams. Stream drift 
is utilized as a food source by many fishes, and may play an 
important role in the recolonization of depopulated areas and 
redistribution of benthos. 

A pilot 24-hour drift study was conducted on Perkiomen Creek at 
Graterford in August 1972. Subsequent studies were conducted 
concurrently in the East Branch and Perkiomen creeks once a month 
during April through October 1973 and April through September 
1974 (Tables 2.2-40 and 41 and 2.2-70 and 71). Study periods 
corresponded to the period when flow augmentation may be required 
during plant operation. Concurrent sampling allowed a 
comparative assessment of drift between creeks. 

Aquatic drift densities in both creeks were variable over the 
study period, and ranged from 471 to 11,012 animals/1000 m3 in 
East Branch Perkiomen Creek and 321 to 11,492/1200 m3 in 
Perkiomen Creek (Table 2.2-51). Although mean monthly numerical 
drift densities averaged 48% greater in Perkiomen Creek in the 
13-month study period, they were often similar to those recorded 
in the East Branch. Biomass (mg dry wt/1000m3) ranged from 22 to 
453 and from 43 to 629 in East Branch and Perkiomen Creek, 
respectively. Monthly biomass densities were often similar 
between creeks, but averaged 14% greater in Perkiomen Creek. 
Mean monthly drift densities, numbers and biomass, were 
significantly (P is less than, or equal to 0.10) correlated 
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(Spearman's rank correlation coefficient) between streams. Total 
drift per unit of time was consistently greater in Perkiomen 
Creek due to greater velocity (2.0-3.7 times greater in Perkiomen 
Creek) and discharge. 

Drift densities varied, sometimes markedly, from month to month 
in the same creek, and appeared to fluctuate in response to 
short-term phenomena which essentially precluded extrapolation of 
results to the entire month or even several days. 

In all, 61 taxa were collected in drift samples from East Branch 
Perkiomen Creek and 92 from Perkiomen Creek in the study period. 
When drift studies were combined by year within creek it was 
evident that chironomid larvae and pupae dominated drift 
numerically in both creeks (Table 2.2-51), followed by Baetis, 
Hydropsyche, and Cheumatopsyche. These organisms were also 
relatively abundant in most months. The Naididae was dominant in 
Perkiomen Creek, but was taken in high numbers only in May 1974. 

More taxa were collected in Perkiomen Creek samples in all 
months. This reflected the greater benthic richness of Perkiomen 
Creek, and the higher velocities that resulted in the chance 
capture of more organisms uncommon in the drift over an equal 
sampling period. 

The aquatic component generally accounted for the greatest 
percentage of total drift; emergent drifters were next in 
numbers. Input from strictly terrestrial sources was the 
smallest, although certain insects were occasionally abundant. 

Based upon monthly estimates in 1973 the proportion of benthos in 
the drift ranged from 0.0009 to 0.0099% in the East Branch and 
from 0.0020 to 0.1316% in Perkiomen Creek. Higher percentages 
would be expected at certain times in the life histories of 
individual populations. For example, a high proportion of pupal 
Cricotopus (midge) may be in the water column prior to eclosion. 

Mean monthly densities of aquatic drifters per 1000 m3 in 
Perkiomen Creek were compared with benthic densities per m2 at 
Rahns (790 m downstream) in corresponding months. Although 
benthos, like drift, was dominated by Diptera and Trichoptera, 
there was no clear consistent proportional relationship between 
benthic standing crop and drift density. Note that benthic 
values were based upon riffle habitats, whereas drift organisms 
originated primarily from run habitats. 

Sampling every 2 hours provided data on diel periodicity of 
aquatic drift. Total densities varied markedly, but somewhat 
predictably over the 24-hour period. Maximum densities (numbers 
and biomass) in both creeks occurred after sunset since most 
drifters exhibited a nocturnal behavioral periodicity 
(Table 2.2-52), a phenomenon apparently unaffected by dissolved 
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oxygen concentration, water temperature, or velocity as measured 
in this study. This relationship between invertebrate drift and 
changes in light intensity has been well-documented (Waters, 
Ref 2.2-50). 

Dominant drift organisms (Table 2.2-51) that did not display 
behavioral nocturnal drift were Chironomidae (no apparent 
periodicity) and Naididae (day-active). Chironomids as a group 
rarely exhibit a diel periodicity. This is not surprising since 
these insects are commonly diverse in lotic systems, and their 
treatment at the family level may obscure any discrete but 
overlapping periodicities that may otherwise be evident at the 
genus or species level. Chironomidae was the most diverse family 
in the study area, comprising at least 37 genera. The number of 
taxa that drifted was greatest during darkness (T~ble 2.2-52). 

2.2.2.2.7 Fish 

The fish community of Perkiomen Creek was typical of those found 
in other lotic systems of similar size in southeastern 
Pennsylvania (Mihursky, Ref 2.2-77). In general, the fish fauna 
ranged from minnows, important as both primary consumers and 
forage for top-level carnivores, to the pike and sunfish families 
that are sociologically important for recreation, and 
ecologically significant as key predators. With few exceptions 
the species were indigenous and reproduced locally. 

Historically, man has influenced the fish community of Perkiomen 
Creek by altering water quality, changing morphology and flow 
patterns with dams and reservoirs, and introducing or maintaining 
species by stocking. Operation of LGS may affect the existing 
fish community due to diversion and water withdrawal (entrainment 
and impingement). In order to evaluate these impacts, the fish 
community has been intensively sampled, primarily by seine and 
electrofishing, for 7 years (Tables 2.2-40 and 41). 

2.2.2.2.7.1 Species Inventory 

A list of species collected from the creek from 1970 through 
1977 is presented in Table 2.2-53. Qualitative abundance . 
(defined in Section 2.2.2.1.7) was established by subjective 
comparison of recent catch statistics. In all, 8 families, 
including 40 species, were inventoried as well as hybrids of 
Esocidae, Cyprinidae, and within-genus Lepomis. This was a 
relatively large number of species considering the limited area 
sampled and the historic and geologic factors that have reduced 
the number of species in mid-Atlantic streams. None of the 
species in Perkiomen Creek is considered commercially valuable, 
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or rare, or endangered by either Federal or state regulatory 
agencies. The American eel is the only true migratory species. 
The brook trout cannot maintain itself in Perkiomen Creek due to 
high water temperature, but has often been stocked in downstream 
tributaries by the Pennsylvania Fish Commission. Muskellunge was 
also stocked, although the capture of one young individual in 
1977 indicated that limited n~tural reproduction had occurred. 

2.2.2.2.7.2 Community Description 

2.2.2.2.7.2.1 Larval Fish 

Larval fish drift in the area of the proposed Graterford intake 
(P14390) on Perkiomen Creek was investigated from 1973 through 
1975. Larvae inhabiting the shoreline were studied using traps 
in 1975. Relative abundance of drifting larvae was similar 
between years (Table 2.2-54). Carp and minnows were first and 
second in abundance, respectively, while Lepomis spp. was usually 
third, and white sucker fourth. With the exceptio~ of carp, 
relative abundance of shoreline larvae was similar to that of 
drifting larvae; minnows were the most abundant, followed by 
white sucker and Lepomis spp. (Table 2.2-55). 

The spawning seasons extend primarily from April through August. 
Larval drift densities were low through April, peaked in late May 
or early June, peaked slightly again in early July or August, and 
decreased through September (Figure 2.2-16). These variations 
were caused by species-specific spawning periods (Table 2.2-56). 
The perch family and white sucker spawned primarily in May. Two 
peak spawnings (early and mid-summer) occurred for both Notropis 
spp. and Lepomis spp. Spawning times varied somewhat between 
years due to environmental conditions. 

Diel fluctuation in drift occurred regularly in Perkiomen Creek. 
Most larvae were collected between sunset and sunrise, and peak 
densities usually occurred between 2200 and 0400 hours. 

A horizontal gradient in the abundance of drifting larvae was 
present in 1974 and 1975, with the highest densities usually 
occurring near shore. The horizontal distribution of individual 
taxa is discussed in following sections (Table 2.2-57). Total 
drift density did not vary between channels in 1975, although 
differences did occur for some taxa (Table 2.2-58). 

2.2.2.2.7.2.2 Minnows and Young 

In 1975 and 1976, 29 species and Lepomis hybrids were collected 
by seine (Table 2.2-59). Most were minnows and young of larger 
species. The most abundant species (1975 and 1976 combined) were 
spotfin shiner (68% of total catch), spottail shiner (10%), 
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satinfin shiner (4%), comely shiner (3%), and white sucker (3%). 
Each of the remaining species comprised less than 2% of the total 
catch. The relative abundance of dominant species varied between 
1975 and 1976. Minnows and young were generally more abundant in 
1976 than in 1975. Within-year catches were highest in summer 
and fall months, reflecting the appearance of young-of-year fish 
(Table 2.2-61). 

Redbreast sunfish and green sunfish dominated the electrofishing 
catch in 1975 and 1976; the relative abundance of young sunfish 
was similar between the years (Table 2.2-60). 

The spotfin shiner was the most numerous species in each site in 
both years (Table 2.2-59). Relative abundances of other dominant 
species (spottail shiner, satinfin shiner, comely shiner, white 
sucker) varied little between sites. Total mean catch per net 
sweep was similar between sites. Relative abundance of young 
sunfish was significantly correlated between sites in both years. 

The number of species captured per seine collection was used as 
an index of species diversity. Diversity was significantly 
greater in 1976 than in 1975, and significantly greater in summer 
and fall than in winter and spring due to the appearance of 
young-of-year fish during the former period (Table 2.2-61). 
Spatial variability in diversity was due primarily to a 
signficantly greater number of species at P13580. 

2.2.2.2.7.2.3 Adults 

In all, 21 species of large fish were collected by electrofishing 
in 1974, 1975, and 1976 (Table 2.2-62). Esocid, Cyprinid, and 
Lepomis hybrids were also captured. Large fish populations were 
relatively stable in Perkiomen Creek, as the total catch was 
similar at the same site between years, and catch of the 16 most 
abundant species was significantly correlated between years and 
between sites. The redbreast sunfish was the dominant species at 
all sites in all years, comprising 49% of the total catch. White 
sucker (12%) and smallmouth bass (11%) were the next most 
abundant species, followed by pumpkinseed, carp, green sunfish, 
and rock bass (each about 5% of total). 

2.2.2.2.7.3 Important Species 

General criteria governing the designation of important species 
were given in Section 2.2. Important fishes selected for 
Perkiomen Creek, together with applicable criteria, are presented 
in Table 2.2-63. Generally, this diverse group includes the more 
sensitive fish of direct use to man, and species important to the 
structure and function of the ecosystem. Those chosen are also 
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likely to be affected by the operation of the Graterford intake. 
The local biology of important species is described below. 

2.2.2.2.7.2.3.1 American Shad 

The American shad (Alosa sapidissima) was not found in Perkiomen 
Creek, and its introduction is dependent on the results of the 
Pennsylvania Fish Commission's program to provide fish passage
ways at dams downstream of LGS, on the Schuylkill River. 

2.2.2.2.7.2.3.2 Muskellunge 

Young muskellunge (Esox masguinongy) and its sterile hybrid with 
the northern pike (Esox lucius) were uncommon in Perkiomen Creek. 
Only three individuals were taken in three annual electrofishing 
surveys at four sites (Table 2.2-62). Monthlyelectrofishing 
yielded four in 1977. No muskellunge young were taken by seine 
in monthly sampling in 1975 and 1976; however, 1 small (30 mm FL) 
individual captured in May 1977 indicated that limited natural 
reproduction had occurred in the creek. Adults were also 
uncommon. One immature adult was captured in 1976, and 1 large 
(330 mm FL) individual was captured on 3 separate occasions in 
1977. Muskellunge populations have apparently been primarily 
maintained by Pennsylvania Fish Commission stocking. 

2.2.2.2.7.2.3.3 Carp 

Spawning of carp (Cyprinus carpio) in Perkiomen Creek took place 
in May of 1974 and 1975 at temperatures of 18 to 240C. The 
abundance of drifting carp larvae varied somewhat between 1973, 
1974, and 1975, although it was always the most abundant species 
(Table 2.2-54). Mean drift densities were 0.1126 individuals/m3 
(50% of total drift) in 1973, 0.4328 individuals/m 3 (80%) in 
1974, and 0.1269 individuals/m 3 (46%) in 1975. The carp ranked 
fifth in abundance of trap catches of shoreline larvae 
(Table 2.2-55). Maximum drift densities shifted from July in 
1973 to May in 1974 and 1975 (Table 2.2-56 and Figure 2.2-17). 
Carp frequently drifted during the day in May, but were always 
more numerous at night. Carp were generally more abundant in 
drift near midstream than near shore (Table 2.2-57). Post-larvae 
and juveniles inhabited sheltered areas of quiet water. 

Numerically, carp comprised a relatively small percentage of the 
. electrofishing catch in all years (1974-1976) at all sites 

(Table 2.2-62). Adult carp ranged from 1% of total catch at 
P14160 in 1975 to 9% at P20000 in 1976. Differences in relative 
abundance were slight at the same site between years. Carp were 
more abundant upstream of the intake site at P20000 (131 fish/ha) 
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and P14390 (67 fish/ha), due primarily to the abundance of their 
preferred habitats, (Table 2.2-65). 

Carp were an important contributor to biomass at all sites, and 
dominated at P14390 in 1974 and 1976. They ranked second at 
other sites where their abundance was estimated. Biomass 
estimates varied both temporally and spatially in the same manner 
as numerical estimates. The longest carp collected in Perkiomen 
Creek measured 680 mm FL. A recreational fishery for carp exists 
on Perkiomen Creek because of the fish's size and fighting 
ability. 

2.2.2.2.7.2.3.4 Comely Shiner 

In late July 1975 and 1976, young comely shiner (Notropis 
amoenus) appeared in seine catches from quiet, sheltered 
backwater areas downstream of runs and riffles. They ranked 
fourth in overall abundance in Perkiomen Creek seine catches 
(Table 2.2-59), and their temporal and spatial variations were 
not significant. Total mean catch per net sweep increased 
slightly from 6.2 in 1975 to 6.7 in 1976. 

The longest comely shiner collected was 85 mm FL. The length
weight relationship was significantly different between 1975 and 
1976, and between sites. Fish were heavier in 1975 than in 1976 
(Table 2.2-67). Fish gained proportionately more weight per unit 
increase in length the farther upstream they were found. 

2.2.2.2.7.2.3.5 Spottail Shiner 

Spawning of this species (Notropis hudsonius) in Perkiomen Creek 
occurred from May through June in 1974 and 1975. Larvae were 
identified in drift. The spottail shiner ranked second in 
overall abundance in seine catches (Table 2.2-59). Adults were 
most often collected in slow-moving water over gravel shoals. 
Total mean catch per net sweep was significantly greater in 1976 
(37.6) than in 1975 (2.9), and catches were highest in early 
summer when young appeared (Table 2.2-61). Distribution of 
individuals was more clumped in winter, but spatial variation of 
catch between sites was not significant. 

The maximum length of fish caught was 97 mm FL. The spottail 
shiner length-weight relationship was significantly different 
between years and among sites. Increase in weight with length 
was greater in 1975 than in 1976 (Table 2.2-65). Faster growth 
in 1975 may have been due to reduced competition within the 
smaller population. 
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2.2.2.2.7.2.3.6 Spotfin Shiner 

Refer to Section 2.2.2.1.7 for information on feeding habits of 
spotfin shiner (Notropis spilopterus). Based upon larval 
collections, spotfin shiner spawned in mid-August of 1974, and in 
July through August of 1975, at temperatures between 26 and 29 0 

C. It was the dominant species taken by seine and comprised 67% 
of the combined total catch for 1975 and 1976 (Table 2.2-59). It 
appeared to have stabl~ populations in Perkiomen Creek with no 
significant variation between years or sites. The total mean 
catch of spotfin shiner per net sweep was, however, significantly 
higher in late summer and fall than at other times 
(Table 2.2-61). Length-weight relationships were similar between 
years but significantly different between sites (Table 2.2-67). 

2.2.2.2.7.2.3.7 White Sucker 

Refer to Section 2.2.2.1.7 for information on feeding habits, 
diseases and the human importance of the white suck~r. 
(Catostomus commersoni). White suckers spawned early, since 
drifting larvae were collected only in May (Table 2.2-56). 
Larvae frequently drifted during the day, but were always more 
numerous at night. Densities of drifting larvae were similar 
between 1973 and 1975, but were somewhat lower in 1974 (Table 
2.2-54). The white sucker usually ranked fourth in abundance, 
and ranged from 1% of catch in 1974 to 7% in 1975. It ranked 
second in abundance (8%) in shoreline trap catches in 1975 
(Table 2.2-55). In 1975, drifting larvae at P14390 were more 
abundant in the east, rather than the west, channel 
(Table 2.2-58). 

Seine catch of young white suckers increased from 0.1 per unit 
effort in 1975 to 12.5 in 1976 (Table 2.2-59). Largest catches 
occurred at the extreme upstream and downstream seine sites in 
1976. 

The white sucker was the second most abundant large fish in 
Perkiomen Creek (Table 2.2-62). Differences in abundance between 
years was variable depending on the site. Estimates at P14390 
were not statistically different between 1974 and 1976, but 
estimates were higher in 1976 than in 1974 at P14020 and P14160 
(Table 2.2-65). Spatial variation was also inconsistent. All 
three sites in 1974 had similar estimates of abundance. In 1976, 
abundance was less at P14390 and P14020 (139 and 258 fish/ha, 
respectively) than at P20000 and P14160 (314 and 334 fish/ha). 

The white sucker was the most important contributor to biomass at 
all sites except P14390, where it was exceeded by carp. Spatial 
and temporal trends were similar for biomass and number 
estimates. Most growth ocpurred in the first year of life 
(Table 2.2-68). White suckers at P14020 were significantly 
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smaller at age II than individuals at other sites. No general 
trend in growth patterns was evident for the length of white 
suckers studied in the area of Perkiomen Creek. A significant 
difference in length-weight regression coefficients existed 
between four sites in 1976. Fish gained proportionately more 
weight per unit increase in length the further downstream they 
were found (Table 2.2-69). 

2.2.2.2.7.2.3.8 Redbreast Sunfish 

Refer to Section 2.2.2.1.7 for information on food habits and 
diseases of the redbreast sunfish (Lepomis auritus). Larvae 
grouped as Lepomis spp. were usually third in overall drift 
abundance (Table 2.2-54). The majority were probably redbreast 
sunfish because this species is the dominant adult in Perkiomen 
Creek, and most larval sunfish collected in 1975 were identified 
as belonging to this species. Lepomis spp. comprised a 
consistent percentage of drift catch from 1973 to 1975 (4-8%). 
Composition of trap samples of shoreline larvae~was similar 
(Table 2.2-55). Peak drift densities of Lepomis occurred in July 
1973, mid-June 1974, and early July 1975 (Table 2.2-56 Figure 
2.2-17). Larval sunfish were generally most abundant in samples 
taken closer to shore in 1975 (Table 2.2-57). 

Redbreast sunfish young ranked eighth in overall abundance in the 
seine catch. Annual variation in abundance was not great; mean 
catch per net sweep increased in numbers from 1.6 (1% of total 
catch) in 1975 to 3.1 (1% of total catch) in 1976 (Table 2.2-59). 
Electrofishing estimates of redbreast sunfish abundance exhibited 
a similar trend (Table 2.2-64). Spatial variation in abundance 
between the six seine sites was slight and usually ranged between 
1 and 2%. Electrofishing estimates varied from 24 fish per 20 m 
of shoreline at P14225 to 75 fish per 20 m of shoreline at P14690 
in 1976. 

The redbreast sunfish was consistently the most abundant large 
fish in Perkiomen Creek (Table 2.2-62) .. It ranged from 36% of 
total catch at P20000 to 61% at P14160 in 1976. Annual variation 
for the total population was slight. Although estimates of age I 
were significantly lower in 1976 compared to 1974 at most sites, 
estimates of older age groups were always similar (Table 2.2-66). 
Estimates by age group revealed that 1975 was a relatively weak 
year-class compared to 1973. Spatial variation in the number of 
fish per hectare was great (Table 2.2-65). Site P14160 had the 
greatest density of redbreast sunfish in both years (1622/ha in 
1974, 1397/ha in 1976) followed by P14020 (897/ha in 1974, 511/ha 
in 1976), P20000 (415/ha in 1976), and P14390 (437/ha in 1974, 
338/ha in 1976). 

Maximum age in 1973 was V (Table 2.2-68). Greatest growth in 
length occurred in the second year. In 1976, temporal and 
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spatial variations in length at annulus were evident. Fish were 
generally smaller at each annulus at P20000, larger at P14390, 
and approximately equal at P14020 and P14160. 

2.2.2.2.7.2.3.9 Smallmouth Bass 

Smallmouth bass (Micropterus dolomieui) larvae (unlike juveniles) 
rarely occurred in Perkiomen Creek drift. Young bass were 
relatively low in abundance (1% of total seine catch), although 
they comprised the second most abundant member of the sunfish 
family (Table 2.2-59). Abundance varied annually, increasing in 
numbers from 0.4 fish per net sweep in 1975 «1% of total catch) 
to 3.8 (1%) in 1976. This species was more abundant at P14320, 
P16500, and P19775 where it accounted for roughly 2% of the total 
catch. At other sites it averaged 1% of the total catch. 

The smallmouth bass was the third most abundant large fish (11% 
of total) based upon 3 years of electrofishing in Perkiomen Creek 
(Table 2.2-62). Relative abundance remained constant within site 
between years. Population estimates were similar between 1975 
and 1976 at P14160, but different between 1974 and 1976 at P14390 
(Table 2.2-65). Estimates of abundance were larger at downstream 
sites. In 1976, site P14160 contained 163 fish per ha compared 
to 84 fish per ha at P14390. 

Smallmouth bass ranked fourth in biomass at sites where abundance 
of all important species could be estimated. Their biomass was 
greatest at sites where numerical abundance was greatest. Bass 
appeared to weigh less in 1975 than 1976, due to the smaller size 
structure of the population. Individuals ranged up to 469 mm FL. 
An age and growth study in 1973 revealed that the oldest specimen 
was age III (Table 2.2-68). Most growth (39% of total) occurred 
in the first year of life. The 1970 year-class exhibited the 
highest growth rate. Significant spatial variation occurred for 
fish length at each annulus. Age structure indicated dominant 
age-groups I and II and a weak age-group III. Smallmouth bass 
was actively sought by fishermen in Perkiomen Creek. 

2.2.2.2.7.2.3.10 Shield Darter 

Peak spawning of shield darters (Percina peltata) occurred in May 
(Table 2.2-55): Larval catches were consistently low in drift 
and trap samples (Tables 2.2-54 and 55). Number per ml ranged 
from 0.2% of total in 1974 to 1.0% in 1973 and 1975. Shield 
darters drifted during the day, but were more numerous at night. 

·Spatial distribution across the stream was fairly consistent in 
1975 (Table 2.2-57). Shield darters comprised <1% of the total 
catch in 1975 and 1976 (Table 2.2-59). Total mean catch per net 

. sweep showed little temporal or spatial variation. 
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2.2.2.2.8 Trophic Relationships 

Refer to Section 2.2.2.1.8. 

2.2.2.3 East Branch Perkiomen Creek 

East Branch Perkiomen Creek is a warm water stream that drains 
158 km2 of the Piedmont physiographic province in southeastern 
Pennsylvania. It flows southwest approximately 39 km from its 
source in Bedminster Township to its confluence with Perkiomen 
Creek just below Schwenksville, Pennsylvania (Figure 2.2-15). 
The creek has a low gradient (1.9 m/km) and consists of riffle 
and run habitats with few natural pools. Several ,small man-made 
impoundments are located in the lower half. The stream supports 
diverse and productive flora and fauna. 

Because the entire creek will be used for diversion, the East 
Branch Perkiomen Creek study area includes the creek from just 
above Elephant Road bridge downstream to the confluence with 
Perkiomen Creek. For a further description of this area, refer 
to Section 6.1. Sample stations are designated by common names, 
and by the letter 'E' followed by a number that indicates the 
distance in meters from the mouth of the creek. Where stations 
include several meters of stream, site numbers designate the 
downstream end of the station. 

The biota of East Branch Perkiomen Creek was extensively stufied 
by the Applicant's consultant from 1970 through 1978. A sampling 
history by program is given in Tables 2.2-70 and 71. 

2.2.2.3.1 Water Quality and Environmental Stress 

East Branch Perkiomen Creek is a major tributary to Perkiomen 
Creek. Much of the watershed is used for agriculture, but land 
is increasingly being developed for residential use. The major 
population concentration occurs midway on the creek at 
Sellersville-Perkasie. 

Low natural base flows and frequent localized storms produce an 
extremely variable flow regime. Spring flows are generally high 
due to snow melt and precipitation, and spates occur throughout 
the year. As summer approaches, flows become lower, and in late 
summer and fall surface flow in upper reaches often ceases. 
Riffle habitat is much reduced or eliminated in about one-third 
of the stream length, and the creek becomes a series of pools or 
quiescent reaches connected by subsurface percolation. Several 
low dams are present. 
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Anthropogenic stresses from nonpoint source runoff is a problem, 
particularly in the headwaters where most of the surrounding land 
is used for agriculture. Runoff from farmland carries a heavy 
load of nutrients. Stormwater and sewage enter the East Branch 
via storm drains under the Route 309 bridge in Sellersville. 
This enriched discharge is most persistent during periods of 
heavy rainfall when the Selle~sville-Perkasie Sewage Treatment 
Plant capacity is exceeded. 

The greatest point source stress is the Sellersville-Perkasie 
Sewage Treatment Plant (secondary treatment) effluent that enters 
the creek about 3 km upstream of Cathill Road (E23000, about 
midpoint on the creek). The effluent contains very high levels 
of chlorine, nutrients, and heavy metals (Table 2.4-9). Residual 
chlorine has its greatest effect in the immediate vicinity of the 
outfall. Chlorine rapidly diffuses into the atmosphere and 
decays as a result of photochemical reactions. However, since 
the effluent is highly enriched with nitrogenous compounds, 
chloramines are formed as a result of chlorination and these may 
persist in the stream. The stimulating effect of nutrients on 
aquatic plant growth can produce marked diel fluctuations in 
dissolved oxygen (DO). Several 24-hour DO studies conducted by 
the Applicant's consultant showed that a critical DO depression 
«2mg/li the Commonwealth's minimum criterion is 4.0) and extreme 
diel fluctuation occurred downstream of the effluent. Heavy 
metals such as cadmium, chromium, copper, and zinc are 
concentrated in the effluent. All the factors described above 
produce a stressed community downstream of the outfall. 

Indian Creek (which enters the East Branch near meter 6900) may 
also stress the East Branch. It receives effluents from the 
Telford Borough and Lower Salford Township Sewage Treatment 
Plants, and a number of food-processing industries. The primary 
stress created by Indian Creek is nutrient loading, and it 
appears that this creek may periodically degrade lower East 
Branch water quality. 

2.2.2.3.2 Phytoplankton 

Phytoplankton was not studied by the Applicant's consultant in 
East Branch Perkiomen Creek because it was considered to be of 
low potential impact. Studies conducted in other shallow, 
temperate headwater streams have indicated that phytoplankton is 
typically low in density and essentially of periphytic origin. 
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2.2.2.3.3 Periphyton 

Periphyton is a seasonally important primary producer in East 
Branch Perkiomen Creek and was studied by the Applicant's 
consultant in 1973 and 1974 as shown in Tables 2.2-70 and 71. 
Periphytic algae were almost exclusively diatoms and only the 
common genera were recorded. These were Navicula, Melosira, 
Synedra, Nitzschia,· and Cocconeis. Local biology and habitat 
requirements for these algae have already been described, and 
seasonal changes in the taxonomic composition of periphyton were 
similar to those observed in the Schuylkill River (Section 
2.2.2.1.3) . 

Periphyton standing crop biomass in the East Branch was highly 
variable, and apparently responsive to a number of environmental 
factors. Biomass was maximum in April through October under 
conditions of relatively stable low flow and high temperature 
(Table 2.2-72). Highest biomass occurred in August of both years 
(1973, 48 mg/dm2; 1974, 106 mg/dm2). Biomass was low from 
January through March and from November through-December, due to 
increased velocities and lower temperatures. This seasonal 
pattern of periphyton productivity is typical of lotic systems in 
temperate regions. 

Periphyton in the upper East Branch (E32115, E22867) was more 
susceptible to scouring during increased flow than periphyton in 
the lower section (E2800). During periods of low flow E32115 and 
E22867 exhibited higher periphyton biomass than E2800, probably 
because the shallower water allowed more light to reach the 
periphyton community. 

2.2.2.3.4 Macrophytes 

Refer to Section 2.2.2.2.4. 

2.2.2.3.5 Zooplankton 

Refer to Section 2.2.2.2.5. 

2.2.2.3.6 Macroinvertebrates 

Refer to Section 2.2.2.2.6. 
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2.2.2.3.7 Fish 

The fish community of East Branch Perkiomen Creek consists of 
warmwater species typical of small lotic systems in southeastern 
Pennsylvania (Mihursky, Ref 2.2-77). In general, the fish 
include minnows and suckers, important as food convertors and 
forage; and freshwater catfish, pike, and sunfish, important 
ecologically at higher trophic levels and sociologically as pan 
and sport fish. Most species are indigenous and reproduce 
locally. 

To some extent fish distribution in the East Branch reflected 
longitudinal zonation typical of lotic systems. However, 
characteristic distributions were modi~ied somewhat by major 
point source domestic and industrial discharge (Section 
2.2.2.3.1) and the presence of several small impoundments. 

Operation of LGS will require the diversion of Delaware River 
water through the East Branch. Fish in the creek will be 
affected directly by the increased discharge, and indirectly by 
habitat alteration. 

The entire East Branch was intensively sampled at least monthly, 
from June 1970 through December 1976 (Tables 2.2-70 and 71). 
Fishes were captured primarily by seine and electrofishing. 

2.2.2~3.7.1 Species Inventory 

In all, 9 families, including 23 genera and 40 species, were 
collected (Table 2.2-73), as well as hybrids of both the minnow 
and carp family and the genus Lepomis. No species were 
commercially valuable, or considered threatened or endangered by 
Federal or state regulatory agencies. The American eel was the 
only true migratory (catadromous) species. 

Qualitative abundance was established within a family, or among 
related families, by subjective comparison of recent catch 
statistics (Section 2.2.2.1.7). Species designated rare or 
uncommon were low in abundance, and significant alteration of 
their environment could result in a change in distribution or 
possible extirpation. Brook trout, a coldwater fish, was 
occasionally stocked in the creek by the Pennsylvania Fish 
Commission, but did not sustain itself. A single muskellunge 
captured near the mouth of the creek was assumed to have 
originated from Perkiomen Creek, where muskellunge have been 
stocked. 
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2.2.2.3.7.2 Community Description 

2.2.2.3.7.2.1 Larval Fish 

Larval fish drift at E2650 was investigated in 1973 and 1974 
using drift nets. Data collected from this site were 
representative only of the lower East Branch. Relative abundance 
of dominant taxa (comprising >90% of the total identified catch) 
varied between years (Table 2.2-74). In 1973, the white sucker 
and yellow bullhead were first and third in abundance, 
respectively, whereas Lepomis spp. were first, and white sucker 
third, in 1974. Unidentified minnows (mostly Notropis spp.) 
ranked second in both years. 

Spawning extended primarily from May through August. Density of 
drifting larvae varied during this period (Figure 2.2-18) as a 
result of species-specific peak spawns (Table 2.2-75). White 
suckers and tessellated darters spawned primarily from late April 
to early May, while yellow bullheads spawned in early June. Two 
peak spawning periods for both Notropis spp. and Lepomis spp. 
were observed; one in early June, and one from July to early 
August. Few (22) drifting eggs were taken because most East 
Branch fishes spawn demersal eggs. 

Diel fluctuation in drift occurred regularly. Most larvae were 
collected between sunset and sunrise; peak densities usually 
occurred between 2200 and 0200 hours. 

2.2.2.3.7.2.2 Minnows and Young 

In 1975 and 1976, 30 species and Lepomis and Notropis hybrids 
were collected by seine from lotic sites in East Branch Perkiomen 
Creek (Table 2.2-76). Most were minnows and young-of-year pan 
and sport fishes. The few adult pan and sport fishes that were 
included did not affect results. 

Total abundance of minnows and young (mean catch-per-unit-effort) 
did not differ between years. Dominant species, based upon in 
1975 and 1976 combined seine ~ata, were the spotfin shiner (54% 
of total), bluntnose minnow, banded killifish, tessellated darter 
(each 6%), and common shiner (5%). All other species 
individually comprised less than 5% of the mean catch-per-unit
effort. Relative abundanc€ of the more numerous species varied 
between 1975 and 1976. In 1975, spotfin shiner, comely shiner, 
swallowtail shiner, common shiner, and satinfin shiner dominated 
the catch, while in 1976, spotfin shiner, tessellated darter, 
banded killifish, bluntnose minnow, and white sucker (young) were 
most numerous. 
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The spotfin shiner was the most numerous species in each site, 
and abundance of dominant species varied between sites. 
Variation in spatial relative abundance was indicative of 
species, zonation. Bridle shiner, common shiner, spottail 
shiner, swallowtail shiner, spotfin shiner, bluntnose minnow, 
creek chubsucker, and Lepomis hybrid were common in the upstream 
section of the East Branch; goldfish, golden shiner, and creek 
chub were established primaril~ in the middle reaches; and carp, 
cutlips minnow, satinfin shiner, longnose dace, fallfish, and 
margined madtom were more prevalent downstream. Other species 
were generally distributed throughout the creek. Other 
investigators have demonstrated similar patterns of longitudinal 
zonation in small streams (Burton and Odum, Ref 2.2-78; Larimore 
and Smith, Ref 2.2-79; and Hocutt and Stauffer, Ref 2.2-80). 
Species segregation occurred as a result of longitudinal changes 
in habitat and water quality. 

The number of species per collection was used as a general index 
of diversity. This parameter also indicated a pattern of 
longitudinal zonation in the creek. Number of spec~es increased 
from headwaters to about midpoint in the stream, then decreased 
downstream toward the confluence. Usually, the number of species 
increases downstream as a result of increased habitat 
heterogeneity (Larimore and Smith, Ref 2.2-79). Lower diversity 
in the downstream reaches of the East Branch may have reflected 
degraded water quality downstream of Sellersville, and sampling 
method bias toward smaller (i.e., upstream) stream size. 

2.2.2.3.7.2.3 Adults 

2.2.2.3.7.2.3.1 Lotic Sites 

In all, 18 species of large fish (defined as all members larger 
than 50 mm FL of the pike, sucker, freshwater catfish, and 
sunfish families, and goldfish and carp) were collected from 
lotic sites by dc electrofishing in 1973 and 1975. Goldfish x 
carp and Lepomis hybirds also were collected. White sucker, 
green sunfish, yellow bullhead, and redbreast sunfish dominated 
in both years (Table 2.2-77), and comprised 25, 23 19, and 15%, 
respectively, of the total estimated streamwide number. 

Relative abundance of the 14 most abundant species remained 
essentially the same between 1973 and 1975 at each site, but 
often varied between sites in each year. The four dominant 
species were generally important throughout the stream and 
comprised from 50 to 91% of the large fish community at each 
site. Pumpkinseed and Lepomis hybrid were only 4 and 3% of 
total, respectively, but were important at E36020. Other locally 
important species were redfin pickerel (E36020), bluegill 
(E30540), and smallmouth qass and margined madtom (E1550). 
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Species zonation was likely due to habitat variety and water 
quality differences, as mentioned previously. 

Results of biomass analyses were very similar to those based upon 
population estimates. White sucker (46% of total estimated 
biomass), yellow bullhead (13%), carp (11%), redbreast sunfish 
(9%), and green sunfish (8%) comprised most of the of biomass. 
No other species accounted for more than 5% of the total, but the 
following fishes made significant contributions at specific 
locations and times: pumpkinseed (E36020, 1975), Lepomis hybrid 
(E36020, both years), creek chubsucker (E36020, 1973), redfin 
pickerel (E36020, 1975), chain pickerel (E36020, 1975), brown 
bullhead (E22240,1975), and smallmouth bass (E1550, 1975). 

2.2.2.3.7.2.3.2 Lentic Sites 

In all, 16 species and carp x goldfish and Lepomis hybrids were 
collected in spring 1974 and fall 1975 at Fretz (E15500) and WaWa 
(E5650) reservoirs (Table 2.2-78). Percent composition of total 
catch was used to evaluate community structure, because unbiased 
population estimates could not be calculated for each species. 
The green sunfish was the most abundant species in both 
reservoirs in 1974 and 1975. White sucker, pumpkinseed, and 
yellow bullhead followed green sunfish in order of overall 
abundance at the two sites. The bluegill and pumpkinseed were 
more numerous in Fretz than WAWa, probably because of habitat 
differences. The yellow bullhead was relatively more abundant in 
WaWa where, during low flows, the site was more characteristic of 
lotic habitat. The brown bullhead was more common in Fretz, 
which was typically lentic. 

Studies of fishes in the East Branch identified the presence of 
large numbers of hybrid sunfish (offspring of interspecific 
matings within the genus Lepomis), particularly in the headwaters 
(Tables 2.2-76 and 77). Hybrid sunfish ranked sixth among large 
fish in streamwide abundance, and ninth in streamwide biomass for 
1973 and 1975 combined (Table 2.2-77). Hybrids often comprised 
more than 25% of the total sunfish population in headwater sites 
(more than 40% at E36020). Abundance declined somewhat steadily 
downstream where they were 5 to 10% of total. 

The high incidence of hybrid sunfish in the East Branch was 
unusual. Hybrids commonly occur in habitat suitable for 
compatible sunfishes; however they commonly comprise only a very 
small percentage of the total sunfish population (Bailey and 
Lagler, Ref 2.2-81; and Birdsong and Yerger, Ref 2.2-82). 
Hybrids were rare or nonexistant in several sites on nearby 
Tohickon and Neshaminy Creeks, which have habitats similar to 
those in the upper East Branch. Hybrids were also uncommon in 
the Schuylkill River and Perkiomen Creek study areas. 
Hybridization in the iast Branch was most likely due to crowding 
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in isolated pools during the spawning season when flow in the 
upstream reaches was often intermittent (Section 2.2.2.3.1). 

2.2.2.3.7.3 Important Species 

General criteria for designation of important species were given 
in Section 2.2. A relatively large number of species were 
selected because effects of diversion on fishes of East Branch 
Perkiomen Creek are expected to be diverse and spatially variable 
due to the variety of habitats and the presence of existing 
stresses (Section 2.2.2.3.1). Important species were chosen to 
represent three general ecological niches present in the creek, 
and taxa of sociological importance (Table 2.2-79). These fishes 
will also most likely be affected by changes in the physical and 
chemical nature of the creek caused by diversion. The local 
biology of important species is described below. 

2.2.2.3.7.3.1 Redfin Pickerel 

The redfin pickerel (Esox americanus) was common only in the 
headwaters, often being found in isolated shallow pools with no 
flow and heavy aquatic vegetation. The species was most numerous 
at E36020 (62 individuals/500 m of stream), and showed a 
decreasing trend in abundance downstream (Table 2.2-80). Only 
one specimen was taken from the two impoundments sampled 
(Table" 2.2-81). Populations increased dramatically from 1973 to 
1975, especially at E36020, where numbers almost doubled. 
Variations in biomass were similar to those in abundance. 

The maximum age was 4-5 years, but most specimens were age I 
(Table 2.2-84). Maximum length was 309 mm FL. Greatest (48%) 
growth in length occurred in the first year of life. The length
weight relationship of 32 specimens was In W = -10.17 + 
2.67 In FL. Although this species is a common game fish, angling 
for redfin pickerel in the East Branch was virtually nonexistent 
because of small adult size. 

2.2.2.3.7.3.2 Satinfin Shiner 

The satinfin shiner (Notropis analostanus) was common in East 
Branch Perkiomen Creek, preferring habitat with fast current and 
bedrock substrate. Streamwide abundance based upon seine 
collections decreased from a mean catch-per-unit-effort of 13.4 
in 1975 to 8.1 in 1976, and it ranked seventh in overall 
abundance (Table 2.2-76). This species was most important in 
downstream reaches at E1890, E5475, and E12440. 
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2.2.2.3.7.3.3 Common Shiner 

Common shiners (Notropis cornutus) spawned from June through 
July. The occurrence of two peak larval drift periods, one each 
in June and July, may have indicated intermittent or multiple 
spawning (Table 2.2-75). Mean daily larval drift density in 1974 
ranged from 0.007 larvae/m3 in mid-June to 0.012 larvae/m3 in 
late July. Common shiners ranked third in overall seine catch 
(Table 2.2-76). Mean catch-per-unit-effort increased from 14.8 
in 1975 to 18.2 in 1976. Variation in abundance between sites 
was significant. This fish was more prevalent in upstream 
reaches at E32170 and E29810. Abundance was lowest at E22980, 
probably due to degraded water quality downstream of Sellersville 
(Section 2.2.2.3.1). Length-weight relationships of the common 
shiner differed significantly between 1975 and 1976, as well as 
between sites (Table 2.2-82). Individuals at E29810 grew slower 
in weight per unit length relative to other sites. 

2.2.2.3.7.3.4 Spotfin Shiner 

Larval drift densities of spotfin shiner (Notropis spilopterus) 
in the East Branch were highest in July and August in 1974. This 
species ranked first in overall seine catch (Table 2.2-76). Mean 
catch-per-unit-effort decreased from 234.2 in 1975 to 110.8 in 
1976. Variation between sites was significant, the species being 
more prevalent in upstream reaches at E29810 and E32170. 
Abundance did not decrease sharply downstream of Sellersville, 
indicating that this species was tolerant of degraded water 
quality (Section 2.2.2.3.1). Length-weight relationships varied 
significantly between 1975 and 1976 as well as between sites 
(Table 2.2-82). The high regression coefficients at E12440 and 
E22980 (downstream of, and in Sellersville, respectively) was 
again indicative of this species' tolerance of poor water 
quality. 

2.2.2.3.7.3.5 White Sucker 

Refer to Section 2.2.2.1.7 for information on food habits and 
parasites and diseases of white sucker (Catostomus commersoni). 
The white sucker generally spawned in May in 1973 and 1974 
(earlier than most important species in the East Branch) and had 
a relatively short spawning period. Abundance of larvae in drift 
varied between 1973 and 1974 (Table 2.2-74). In 1973, white 
sucker mean drift density was 0.1234 individuals/m 3 (60% of total 
drift), but in 1974 declined to 0.1032 (26%). Maximum drift 
densities occurred in early May in both 1973 and 1974, and 
declined to negligible levels by early June (Table 2.2-75). 
White suckers always drifted at a greater rate during the night, 
reaching peak densities between 2200 and 0400 hours. 
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White sucker young in the seine catch ranked fifth in overall 
abundance (Table 2.2-76). Variation in abundance between 1975 
and 1976 was high, with mean catch-per-unit-effort increasing 
from 3.7 in 1975 to 20.0 in 1976. Variation was high between 
upstream seine sites, but comparatively low between downstream 
sites. The white sucker dominated at E29810 and E1890. 
Abundance of young was low at ,sites near Sellersville, but 
increased from E12440 downstream to E1890. 

The white sucker was the most abundant adult fish collected by 
electrofishing (Table 2.2-80). Streamwide abundance decreased 
from a mean of 605 individuals/500 m in 1973 to 525 in 1975. 
Abundance was lowest in upstream and downstream reaches, and 
peaked just downstream of Sellersville. While the area 
downstream of Sellersville was not prime spawning or nursery 
habitat, adults apparently moved into the region to benefit 
indirectly from the organic enrichment there (Section 2.2.2.3.1). 

The white sucker was the most important contributor to streamwide 
biomass (mean, 47 kg/500 m), and it dominated every?ite. 
Streamwide biomass increased from 1973 to 1975, even though 
numerical abundance declined. This is not an unusual short-term 
trend for a relatively long-lived species. 

Estimated abundance of adult white suckers in Fretz reservoir 
(E15500) decreased from 1149 to 576 specimens from May 1974 to 
October 1975, while population levels in WaWa (E5650) during the 
same period remained essentially stable (Table 2.2-81). This 
species was slightly more numerous in Fretz than WaWa. Biomass, 
however, was somewhat higher in WaWa in 1975. 

White suckers collected upstream and downstream of Sellersville 
exhibited fairly stable growth in length from 1968 to 1973 
(Table 2.2-85). No significant difference in growth for combined 
stations upstream and downstream of Sellersville was observed, 
but fish collected downstream were consistently larger at each 
annulus for all year-classes than upstream. Specimens were not 
aged past their fourth year because of scale inconsistencies. 
Maximum length at capture was 344 mm FL. 

Analysis of covariance indicated significantly different length
weight regressions among populations of white sucker collected at 
five sites in 1973 (Table 2.2-83). Generally, individuals 
upstream of Sellersville gained proportionately more weight per 
unit increase in length than those downstream. 

2.2.2.3.7.3.6 Yellow Bullhead 

Yellow bullheads (Ictalurus natalis) spawned in June and July in 
1973 and June in 1974. B~cause of nesting behavior and parental 
care, yellow bullhead larvae rarely occurred in drift. In 1973, 
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mean drift density was 0.0184 individuals/ml (9% of total drift), 
but declined to 0.0090 individuals/ml (2%) in 1974 
(Table 2.2-74). Peak densities occurred in late June of 1973 and 
1974 (Table 2.2-75). 'This species always drifted at a greater 
rate during the night, reaching peak densities between 2200 and 
0200 hours. 

Yellow bullhead young were not abundant in the seine catch and 
comprised less than 1% of the mean catch-per-unit-effort in 1975 
and 1976 (Table 2.2-76) Young were more prevalent upstream of 
Sellersville, but generally comprised less than 1% of total mean 
catch in this area. 

The yellow bullhead was the third most abundant adult fish 
collected by electrofishing (Table 2.2-80). Streamwide abundance 
increased from a mean of 317 individuals/500 m in 1973 to 563 in 
1975. The adults were generally more numerous downstream of 
Sellersville. The apparent contradiction between these and seine 
results was likely due to the fact that the seine is not an 
effective gear for sampling young in larger downstream areas. 

Yellow bullhead adults were also the third most important 
contributors to streamwide biomass, with a mean of 12 kg/500 m 
(Table 2.2-80). Generally, annual and site variation in this 
parameter was similar to that of estimated abundance. However, 
biomass was much higher at E1550, where abundance was lower, 
indicating that many of these fish were larger and older. This 
may have been a reason for the decline in abundance noted at 
E1550 from 1973 to 1975. 

Abundance of adults increased in both Fretz and WaWa reservoirs 
from May 1974 to October 1975 (Table 2.2-81). This was likely 
the result of successful spawns in 1973 and 1974, because 
abundance varied similarly in lotic regions during the same 
general period. Both abundance and biomass were higher in WaWa 
due to this species' apparent preference for the habitat in this 
reservoir. The longest yellow bullhead collected from East 
Branch Perkiomen Creek was 295 mm FL. This species was an 
important pan fish in the East Branch. 

2.2.2.3.7.3.7 Redbreast Sunfish 

Refer to Section 2.2.2.1.7 for information on food habits, 
parasites and diseases, and human importance for redbreast 
sunfish (Lepomis auritus). Sunfish larvae were only identified 
to genus (Lepomis spp.). Spawning of redbreast sunfish, green 
sunfish, pumpkinseed, and bluegill occurred from June through 
August in 1973 and 1974. Lepomis spp. larvae comprised only 6% 
(0.0128 individuals/ml) of East Branch drift in 1973, but 
increased to 37% (0.14p9 individuals/ml) in 1974 (Table 2.2-74). 
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Peak densities occurred in late July in 1973 and mid-June and 
late July in 1974 (Table 2.2-75). 

Redbreast sunfish young ranked ninth in overall abundance in the 
seine catch (Table 2.2-76). Annual variation in streamwide 
abundance was moderate, with mean catch-per-unit-effort 
increasing from 2.0 «1% of total mean catch) in 1975 to 5.5 (2%) 
in 1976. Young were most abundant at E29810 and E32170. 
Abundance was lowest near Sellersville (E26630 and E22980), and 
highest downstream of the treatment plant. 

The redbreast sunfish was the fourth most abundant adult fish 
collected by electrofishing (Table 2.2-80). Streamwide abundance 
increased from 257 fish/500 m in 1973 to 436 in 1975, probably as 
a result of populations recovering from severe flooding in June 
1972 (Section 2.2.2.3.1). Abundance generally increased in an 
upstream to downstream direction, except for a depression 
downstream of Sellersville. Recovery from effects of 
Sellersville was evident at E12040. 

The adult redbreast sunfish was also the fourth most important 
contributor to streamwide biomass with a mean of 10 kg/500 m 
(Table 2.2-80). Annual and site trends in biomass were similar 
to those of estimated abundance. 

Redbreast sunfish abundance increased in both Fretz and WaWa from 
May 1974 to October 1975, probably as a result of a successful 
spawn in 1974 (Table 2.2-81). The redbreast sunfish was much 
more numerous in WaWa reservoir than in Fretz. 

Growth in length often varied significantly by year-class and 
location (Table 2.2-86). Growth rates were generally lower at 
E36020 and increased downstream. Reduced habitat due to 
intermittent conditions (Section 2.2.2.3.1) and competition may 
have been responsible for poor growth at E36020. High growth 
rates downstream were probably due to greater habitat variety and 
space associated with increasing stream size. 

Comparisons of length-weight regressions (Table 2.2-83) between 
sites indicated that average fish weight was similar at E12040, 
E30540, and E36020 in both 1973 and 1975. At E36020, fish 
collected in 1975 were heavier than those captured in 1973. 

Stable age structures were observed at E12040 and E36020 in 1973 
and E12040 and E1550 in 1975. With minor exceptions, the number 
of fish in each consecutive age-group decreased (Figures 2.2-19 
and 2.2-20). Low abundance of age I fish caused slightly upset 
age structures at E30540, E22240, and E1550 in 1973 and at 
E36020, E30540, and E22240 in 1975. 
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2.2.2.3.7.3.8 Green Sunfish 

Refer to the redbreast sunfish (above) for information on 
spawning periods and larval drift for sunfish in East Branch 
Perkiomen Creek. Green sunfish (Lepomis cyanellus) young ranked 
tenth in overall abundance in the seine catch (Table 2.2-76). 
The mean catch-per-unit-effort increased from 0.7 «1% of total) 
in 1975 to 5.0 (2%) in 1976. The species was somewhat more 
prevalent in the middle and upstream sections of the creek. 

The green sunfish was the second most abundant adult fish 
collected by electrofishing (Table 2.2-80). Downstream of 
Sellersville there was an increase in abundance from 1973 to 
1975. This was primarily due to increases in the abundance of 
fish 51 to 90 mm FL, which indicated a good 1974 spawn. Upstream 
of Sellersville there also was an increase in abundance of this 
size group, but it was offset by a decline in the number of fish 
longer than 90 mm FL. 

The distribution of adult green sunfish was different from that 
of redbreast sunfish. Green sunfish reached peak abundance 
downstream of Sellersville, and gradually decreased in abundance 
to the confluence. This suggested that green sunfish had a 
greater tolerance for the degraded water quality downstream of 
Sellersville (Section 2.2.2.3.1). However, where conditions were 
suitable for redbreast sunfish, green sunfish may have been at a 
competitive disadvantage. 

The green sunfish was the fifth greatest contributor to 
streamwide biomass (mean, 7.7 kg/500 m) as shown in Table 2.2-80. 
Temporal and spatial variation in biomass was similar to that of 
abundance. The decline of larger, older fish upstream of 
Sellersville was also demonstrated by rather large decreases in 
biomass. 

Green sunfish decreased in abundance at both Fretz and WaWa 
reservoirs from May 1974 to October 1975 (Table 2.2-81). In 
1975, spatial differences in abundance and biomass were slight. 

Food studies of 14 green sunfish from the Schuylkill River 
indicated chironomid larvae and pupae, cladocera, cyclopoids, 
algae, and other plant material were common food items. 

Growth in length of gre~n sunfish in 1973 and 1975 consistent 
among year-classes and sites (Table 2.2-87). Rates of growth in 
weight were similar between years at E36020, E22240, and E1550 
(Table 2.2-83). Average weights of fish upstream of Sellersville 

,were greater than those downstream. 

Stable age structures were observed at E36020 and E1550 in 1973 
and at all five sites sampled in 1975 (Figures 2.2-21 and 2.2-
22). Absence of age I fish caused slightly upset structures at 
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E30540, E22240, and E12040 in 1973. Improvement of age 
structures in 1975 probably reflected recovery from the June 1972 
flood (Section 2.2.2.3.1). 

2.2.2.3.7.3.9 Pumpkinseed 

Refer to Section 2.2.2.1.7 for information on food habits, 
parasites and diseases, and human importance for pumpkinseed 
(Lepomis gibbosus). Refer to redbreast sunfish (above) for 
information on spawning periods and larval drift. Pumpkinseed 
young were low in streamwide abundance and comprised less than 1% 
of total mean catch-per-unit-effort (Table 2.2-76). Annual 
variation in abundance was high, with mean catch-per-unit-effort 
increasing from 0.4 «1% of total) in 1975 to 3.0 (1%) in 1976. 
Abundance of young was highest in the middle and upstream regions 
of the creek, and was lowest at E22980 downstream of 
Sellersville. 

The pumpkinseed was the fifth most abundant adult f~sh collected 
by electrofishing (Table 2.2-80). Streamwide abundance differed 
slightly between 1973 and 1975, increasing from ~3 to 86 
fish/500 m, due primarily to a rise in abundance at E12040 and 
E1550. This species exhibited a streamwide pattern of abundance 
similar to that of the redfin pickerel. Both species prefer 
lentic habitat or the quiet water of small streams, which was 
generally available only in the upstream area of the creek. 

Pumpkinseeds ranked ninth in streamwide biomass (mean, 
1.4 kg/500 m). Annual and site trends in this parameter were the 
same as those for abundance (Table 2.2-80). 

Pumpkinseeds decreased in abundance in Fretz reservoir but 
increased in WaWa from May 1974 to October 1975 (Table 2.2-81). 
Abundance and biomass were highest in Fretz due to this species' 
apparent preference for the habitat there. 

2.2.2.3.7.2.10 Smallmouth Bass 

Refer to Section 2.2.2.2.7 for information on growth and human 
importance for smallmouth bass (Micropterus dolomieui). 
Smallmouth bass young were low in streamwide abundance, 
comprising less than 1% of the total mean seine catch-per-unit
effort (Table 2.2-76). Annual variation in stream abundance was 
negligible. Young were prevalent only at E1890 and E32170. None 
were caught immediately downstream of Sellersville (E22980) in 
1975 or 1976. 

The smallmouth bass was the eighth most abundant adult fish 
encountered by electrofis~ing (Table 2.2-80). Streamwide 
abundance increased from 28 to 55 specimens/500 m from 1S73 to 
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1975, primarily as a result of a twofold increase in number at 
E1550. Habitat preferred by smallmouth bass was prevalent from 
Sellersville downstream to the stream mouth. However, this 
species was abundant only at the extreme downstream reach 
(E1550). Degraded water quality downstream of Sellersville 
apparently inhibited smallmouth bass production at E22240 and 
E12040. The smallmouth bass was the sixth greatest contributor 
to community biomass (mean, 2.5 kg/500 m). Biomass was also 
highest at E1550. Although most collected specimens were young, 
legal-size bass were collected from three ~f the five sample 
sites in 1975. 

Smallmouth bass comprised only a small portion of the adult fish 
population in Fretz and WaWa reservoirs (Table 2.2-81). 
Estimated abundance decreased slightly in both impoundments from 
May 1974 to October 1975. 

2.2.2.3.7.3.11 Tessellated Darter 

Refer to Section 2.2.2.1.7 for information on food habits of the 
tessellated darter (Etheostoma olmstedi). Larvae were collected 
infrequently in drift; at mean densities of 0.0021 individuals/m3 
in 1973 and 0.0001 in 1974, it comprised 1.0 and less than 0.1% 
of total drift, respectively (Table 2.2-74). Peak drift occurred 
in early May 1973 (0.010 individuals/m3) and mid-May 1974 (0.002) 
(Table 2.2-75). 

The tessellated darter was relatively numerous, comprising 5.8% 
of the mean catch-per-unit-effort in East Branch seine 
collections (Table 2.2-76). Annual variation was high, and mean 
catch-per-unit-effort increased from 6.0 (2% of total) in 1975 to 
30.8 (10%) in 1976. Streamwide variation in abundance was also 
high, with the species being most prevalent in the upstream 
reaches of the creek. Abundance was low downstream of 
Sellersville, an indication of this species' intolerance of poor 
water quality (Section 2.2.2.3.1). 

2.2.2.3.8 Trophic Relationships 

Refer to Section 2.2.2.1.8. 

2.2.3 FARM CROPS, COWS, AND GOATS 

The 1976 distribution of the principal crop plant communities for 
the 5 miles surrounding the LGS station are included in sector
by-distance tables of crop production in acres. Tables for 
wheat, grain corn, corn (silage) and alfalfa, timothy and clover 
production, and, lastly, a table of total crop production are 
provided for in Tables 2.2-90 through 92. 
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The distribution of cows and goats in a 5 mile radius of the 
station are included in Tables 2.2-93 and 94. 
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UELE 2.2-1 (Page 1 of 8, 

TERRESTRIAL VASCULAR P~AN1S FOUND ON THE LIMERICK GENERATING STATION SITE 
F~O~ 1912 ~o 1918 

Family 

Equisetaceae 
Lycopodiaceae 
Ophioqlossa ceae 
Polypodiaceae 

Taxaceae 
Pinaceae 

Typhaceae 
Alismataceae 
Grallineae 

Cyperaceae 

Araceae 

Commelinaceae 

Pontederiaceae 
Juncaceae 
Liliaceae 

Salicaceae 

Scientific Name(l) 

Eguisetum aryense 
~liodium sp. 
Bctrycbium virginianum 
Cncclea sen611::11is 
Polystichum acrosticboides 
Degnstaedtia ~ilotula 
Astlenium platvneurgn 
:tuJm taccata 
~~ 
~ strotus 
.E. resinQsa 
.E. svhegtris 
.E. virginiana 
~ occidentalis 
Juniperus virginiana 
nl2llA latifQlia 
Sagittar1a 1at1folia 
.fQ.§ craten sis 
Cactv1is glomepata 
Lolium perenne 
[igitaria sanquinalis 
Ecbin9Chloa crusgalll 
Setaria spp. 
CV"erus esculentus 
~ etipata 
Arisaema tripbyllum 
J. gucontium 
§ymp1ocarpus foetidus 
Commelina QOmmunis 
lradescantia yirginiana 
Beteraothera reniformis 
Juncue effusus 
veratrum vir ide 
allium canadense 
J. yineale 
J. stellatum 
Bemerocallis fulya 
Erytbrooium americanpm 
Qrnithogalum umbellatum 
Muscari botryoides 
PolY9Qpatum biflorum 
Asparagus 9fficinalis 
Smilacina &:aCeJ!I()sa 
~ l'WJn 
POcu1us g&:andidentata 

Common Name 

Common borsetail 
Ground pine 
Rattlesnake fern 
Sensitive fern 
Christmas fern 
Bay-scented fern 
Ebony spleenwort 
European yew 
Norway spruce 
~bite pine 
Red pine 
Scotch pine 
Virginia pine 
Northern white cedar 
Red cedar 
ConDIon cattail 
Broad-leaved arrowhead 
Kentucky bluegrass 
orchard-grass 
Perennial rye-grass 
Crab grass 
Barnyard grass 
Foxtails 
Yellow nutgrass 
Awl-fruited sedge 
Jack-in-the-pulpit 
Green draqon 
Skunk cabbage 
Asiatic dayflower 
Spiderwort 
Mud-plant ai n 
Comllon rush 
False helletore 
~ild garlic 
Field garlic 
~ild onion 
Day-lily 
Trout-lily 
star-of-Bethlehem 
Grape-hyacinth 
True SoIQmon's-seal 
Asparagus 
False Solomon's-seal 
Black willow 
Bigtooth aspen 



Family 

Juglandaceae 

Corylaceae 

Faqaceae 

Ulmaceae 

Moraceae 

Urticaceae 

Aristolochiaceae 
Polyqonaceae 

Chenopodiaceae 
Amar anthaceae 
Nyctaqinaceae 
Phytol accaceae 
Portulacaceae 

LGS EROL 

TABLE 2.2-1 (Cont'd, 

Scieptific Name(1) 

Juglans cinerea 
~. ll.i.au 
~ cordiform1s 
g • .2nU 
g. tcment9Sa 
.t. glabra 
g. oyalis 
Corylus americana 
Ostrya yirqiniana 
Eetula ~ 
» • .Di..!m 
~. populi folia 
A!Jl.l!§ glutinosa 
~ qrand1folia 
Castanea dentata 
.t. mollissilna 
Quercus ~ 
$). prinus 
.Q. nm 
SJ. palustris 
SJ. cccc;inea 
.Q. yelutipa 
.Q. ilicifolia 
.Yl.I!J!: ~ 
..Y. americana 
Celtis occidentalis 
~..cmn 
Maclura pom1fera 
Urtica gracilis 
..y. dioica 
liln pumBa 
EOEhmeria cylindrica 
Asarum canadense 
~ altissimus 
B. cdspus 
B. obstusifolius 
B. acetosella 
Tovaro yirginiana 
Polygonum pensylyanisum 
E. hydropiper 
,E. cespitosum 
,E. persicaria 
,E. saqittatum 
Chenopodium album 
l\I!!aranthus retroflexus 
Mirabilis nyctaginea 
Phytolacca americana 

ClaytOOia yirgin1ca 
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Common Name 

Eutternut 
Black ~lnut 
Eitternut hickorY 
Shagbark hickory 
Mockernut hickory 
Pignut hickory 
SWeet piqnut hickory 
American hazelnut 
Bop-hombeam 
Black t:irch 
lliver tirch 
Gray birch 
European black alder 
Beech 
Chestnut 
Chinese chestnut 
White oak 
Chestnut oak 
lied oak 
Pin oak 
Scarlet oak 
Black oak-
scrub oak 
Slippery elm 
American elm 
Backt:erry 
lied mulberry 
Osage orange 
Slender nettle 
Stinging nettle 
Clearweed 
False nettle 
Wild ginger 
Smooth dock 
CUrled dock 
Broad dock 
Sheep sorrel 
Virginia knotweed 
Pennsylvania _artv. d 
Common _artweed 
Long-t:ristled smartweed 
Lady's thumb 
'Iearthumb 
Lamt:s-quarters 
Amaranth pigweed 
Four-o'clock 
Pokeweed 
Purslane 
Spring-teauty 



Family 

Carvophyllaceae 

Nymphaeaceae 
Ranunculaceae 

Berberidaceae 

Menispermaceae 
Magnoliaceae 
Annonaceae 
Lauraceae 

Papaveraceae 

Capparidaceae 
Cruciferae 

Crassulaceae 

Saxifraqaceae 

Hamamelidaceae 
Platanaceae 

LGS EROL 

TABLE 2~2-1 (Oont'a, 

scientific Name'.) 

Stellaria ~ 
§. gramirlEa 
Cerastium yulgatum 
Lycbnis alta 
Silene cueubalus 
~. stellata 
§. antirrhina 
saconaria officinalis 
Diallthus armeria 
NUchar variega1;um 
Ranunculus atortiyus 
B· .i£U§ 
B. bulb08US 
Thalictrum polygamum 
Hepatica americana 
Anemone yirginiana 
Aguilegia canadensis 
!. vulgaris 
Delphinium aiacis 
Cimicifuqa racemosa 
Podophyllum peltatum 
Eerberis thunbergi! 
Menispermum canadense 
Liriodendron tulipifera 
Asimi", triloba 
Sassafras albidum 
Lindera benzoin 
sanguinaria canadensis 
Cbelidonium !U.:i!a§ 
Dicentra cycullaria 
t,leome spinosa 
Tblaepi arvense 
Lecidiym eampestre 
J,. ryderale 
Ca~sella byrsa-pastoris 
ErasBiea !WIn 
l·~ 
Alliaria officinal is 
sisymtriym altissimym 
~esperis matronalis 
~astyrtiym officinale 
farbarea vulgaris 
].~ 
~ntaria laciniata 
tardamine bYlbosa 
~~ laevigata 
~ n.JJ!!ml2.§Y!!! 
!i. telephium' 
Saxifraqa virqiniensis 
Iiarella cordi folia 
Hamamelis virginiana 
Platanys occidentalis 
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Common Name 

Common chickweed 
~esser stitcbwort 
Mouse-ear cbickweed 
Evening lycbnis 
Eladder campion 
Starry campion 
Sleepy catchfly 
Eouncing bet 
Deptford pink 
Eullbead-lily 
~idneyleaf buttercup 
Common buttercup 
EPltous buttercup 
'Iall meadow rue 
Blunt-leaved hepatia" 
Thimtl eweed 
Columtine 
Garden columtine 
Garden larkspur 
Black cohosh 
Mayapple 
Japanese barterry 
Canada mooPseed 
'.rUlip-tree 
Pawpaw 
Sassafras 
Common spicebush 
Bloodroot 
Celand£ne 
Dutchman's-breeches 
Spider-flower 
Field pennycress 
Cow cress 
Roadside peppergrass 
Shepherd's purse 
Black mustard 
Field mustard 
Garlic mustard 
Tumble mustard 
Dame's rocket 
~ater cress 
~intercress 
Early winter cress 
Cut-leaved toothwort 
Spring cress 
Smooth rock cress 
stonecrop 
Orpine 
Early saxifrage 
Foall1flover 
~itch-hazel 
Sycamore 



Family 

Rosaceae 

Lequminosae 

Oxalidaceae 

Geraniaceae 

Simarubaceae 
Euphorbiaceae 

LGS ERO!: 

~AB!:E 2.2-1 (Cont'd) 

scientific Name(l) 

Physccarpus opulifolius 
Spiraea latifolia 
.fUm! communis 
R· .!!..il.m! 
Delanchier n. 
Crataequs n. 
Fragaria virginiana 
I.~ 
Duchesnea indica 
potentilla argentea 
.E. ~ 
R. nonegica 
R. canadensis 
.E. simplex 
~ canadense 
~ phoeniCQlasius 
13. idaeus 
E. occidentalis 
13. allegheniensis 
Ag dJl!Onia sp. 
~ multiflora 
B. carolina 
Prunus americana 
.E. persica 
.E. niJm 
.E. serotina 
.E. yirginiana 
Albizzia 1ulibri8sin 
Gleditsia triacanthos 
Caesia fasciculata 
Cercis canadensis 
faptisia tinctoria 
Trifolium aryense 
:I. pratense 
I. bvbridum 
I. procumbens 
Melilotus officinalis 
!:I • .!lB 
~ coruiculatus 
Amorpha fruticosa 
Fotinia pseudoacacia 
~ronilla nw 
Desmodium nudiflorum 
ll. Paniculatum 
~ cracca 
Oxal1s stricta 
5;;. europaea 
Geranium maculatum 
~. pusillum 
Ailanthus altissima 
Eychortia ap. 
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Common Name 

Ninebark 
Spirea 
Domestic pear 
Domestic apple 
Sbadbusb 
Hawthorn 
Common strawberry 
~oodland strawberry 
Indian strawberry 
silvery cinquefoil 
Rough-fruited cinquef oil 
Rough cinquefoil 
Dwarf cinquefoil 
CanJIlon cinquefoil 
~hite avens 
~ine raspberry 
Red raspberry 
Black raspberry 
Blackberry 
Agrimony 
!Nltiflora rose 
Pasture rose 
~ild plum 
Peach 
sweet cherry 
Black cherry 
Chokecherry 
Silk-tree 
Boney-locust 
Partridge-pea 
1Iedtud 
~ild indigo 
Rabbit's-foot clover 
Red clover 
Alsike clover 
Smaller hop clover 
Yellow sweet clover 
~hite sweet clover 
Birdfoot trefoil 
Dull-leaf indigobush 
Black locust 
Cro"n vetch 
lilaked-flowered tick~ cefoil 
Panic led tick-trefoil 
Cow vetch 
Yellow wood-sorrel 
Yellow wood-sorrel 
~ild geranium 
Small-flowered cransebill 
~ree of heaven 
Spurge 



Family 

Anacardiaceae 

Aqui foliaceae 
Celastraceae 
Staphyleaceae 
Aceraceae 

Hi ppocastan aceae 
Balsaminaceae 

Vitaceae 

Tiliaceae 
Malvaceae 

Guttiferae 
Violaceae 

Elaeaqnaceae 
Lythraceae 
Nyss ace ae 
Onaqraceae 

Araliaceae 
umbelliferae 

Cornaceae 

Pyrolaceae 

LGS EROL 

'IABLE 2.2-1 (Cont'd, 

Scientific Name(l) 

Cctinus coggygria 
.EllJI§ typbina 
.B. glatra 
.B. cqcallina 
.B. udicans 
.l.lu ~ 
Celastrua scandens 
stapbylea trifqlia 
~ pensylyanicum 
A. clatanoides 
A. saccbarum 
A. rpbrum 
,a. saccharinum 
,a. neaundo 
Aeeculus hippocastanpm 
Impatiens pallida 
!. capen sis 
Ampelopsis breyipedunculata 
Ptrtheoocissu8 guinauefg1ia 
.lltiI yulpiD,! 
~ americana 
Jt!.1D neglecta 
It. mgschata 
Abutilon theophrasti 
Hibiscus palustris 
~. palustris peckii 
~. trignum 
Hypericum perfgratum 
liolI papilionacea 
]. triloba 
]. striata 
Elaeagnus angustifglia 
Lythrum salicaria 
~ syhatica 
Epilgbium colgratum 
Qenothera biennis 
Gaura biennis 
Circaea guadrisulcata 
Seden ~ 
Camorti!a clay toni 
.l.i.ai! ~ 
(lcuta maculata 
Cry,totaenia canadensis 
Be,acleum maximum 
Caucus carot£! 
Cornus florida 
.t. lI.!2!2n ifUt 
.t. amomum 
.t. racemosa 
Chjmaphila maculata 
Honotropa uniflora 

(Page 5 of 8, 

comppn Name 

SPPke-tree 
staghorn sumac 
sPPOt b sumac 
D1IJarf sumac 
Poison ivy 
American holly 
Eittersweet 
J!laddernut 
Striped maple 
Norlllay maple 
Sugar maple 
Red lIaple 
Silver maple 
Box elder 
Borse chestnut 
Pale jewelweed 
s~otted jewelweed 
AlIII1r am~lopsis 
Virginia creeper 
Frost grape 
Basswood 
COIIIlllon mallow 
Musk mallow 
Velvet-leaf 
SWam~ rose mallow 
Crilllson-eyed rose mallow 
Flower-of-an-hour 
COIUIIon st. Johnswort 
COIUIIon tlue violet 
'Ihree-lobed violet 
Cream violet 
~ssian olive 
PUrple loosestrife 
Sour gum 
purple-leaved willow-herb 
Canmon evening primose 
Biennial gaura 
Enchanter's nightshade 
English ivy 
sweet cieely 
Golden alexanders 
~ater-hellllock 
Bcnelllort 
Cow parsnip 
Queen Anne's lace 
Flowering dogwood 
Red Osier 
Silky dogwood 
Red-panicle dogwood 
Spotted wintergreen 
Indian pip! 



Family 

Ericaceae 

Pri.ulaceae 

Oleaceae 

Apocynaceae 

Asclepiadaceae 

Convolvulaceae 

Polemoniaceae 
Boraginaceae 

Ver ten ace ae 

Latiatae 

Solanaceae 

LGS EROL 

TABLE 2, 2-1 (Cont'd, 

scientific Name(l) 

Bhcdcdendrcn nudiflo'9ID 
]Sallllia latifolia . 
Gaylussacia ttccata 
Vaccinium stamineum 
y. yacillans 
Lysimachis guadrifolia 
~. nU.JllUlarij 
!I. ciliata 
Anagallis aryensis 
Fraxious ~ricana 
Syripga vulgaris ' 
~ .I!!iJ:m 
Apocynum cannabinu, 
Asclepias tyberosa 
~. incarnata 
~. yaxieqata 
~. syriaca 
Ipomoea coccinea 
.1. bederacea 
.1. purpurea 
Convolvulus sepium 
~. anensis 
~ subulata 
Lithospermum aryense 
MY0139tis scorpioides 
Mertensia yirginica 
Verbena urticifolia 
y. bastata 
Tricbostema dichot°mUm 
Teucrium canadense 
Scutellaria lateriflora 
Nepeta cataria 
Exunella vulgaris 
GIECboma bederacea 
leonulVs cardiaca 
Lamiym a.plexicaule 
1. pyrpureum 
stachys tenuifolia 
Monarda didyma 
.H. fistulosa 
Elepbilia hirsuta 
Hedeoma puleqioides 
Pycnantbemy. virginianu! 
LY90Pus virginicus 
Mentha spicata 
.H. piperita 
SOlanum dulcamara 
§. nigrum 
§. ~inense 
jbysalis syb9labrata 
of. beterophVlla 
Catyra stramonium 
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Com!ll9n Name 

Pink azalea 
Mountain laurel 
Elack buckleberry 
Deerberry 
Early low blueberry 
Whorled loosestrife 
Moneywort 
Fringed loosestrife 
scarlet pimpernel 
Wllite ash 
COllUllOn 11 lac 
Myrtle 
Indian bemp 
Butterfly weed 
SWamp milkweed 
Wbi te milkweed 
Common milkweed 
s.all red morning-gb ry 
Ivy-leaved morning-glory 
Common morning-glory 
Hedge tindweed 
Field bindweed 
Moss pblox 
Com granwell 
~rue forget-me-not 
Virginia cowslip 
Wbite vervain 
Blue vervain 
Bluecurls 
Germander 
Mad-dog skullcap 
Catnip 
Heal-all 
Gill-over-tbe-ground 
Motherwort 
Hentit 
Purple dead nettle 
Fough hedge-nettle 
Bee-talm 
Wild bergamot 
Hairy wood-mint 
American pennyroyal 
Virginia mt.~int 
Buqleweed 
spearmint 
Peppermint 
European bittersweet 
Common nightshade 
Horse nettle 
Smooth ground cherry 
Clammy ground cherry 
Jimsonweed 



Family 

Scrophulariaceae 

Biqnoniaceae 

Orobancbaceae 

Phrymaceae 
Plantaginaceae 

Rubiaceae 

Caprifoliaceae 

Dipsacaceae 
Cucurbitaceae 

Campanulaceae 

Compositae 

LG1J .. ROL 

~ABLE 2.2-1 (Cont'd) 

Scientific Name(l) 

~~rbascum thacsus 
y. tlattaria 
Cyvtalaria muralis 
Linaria vulgaris 
Sero,hularia marilandica 
Chelone glabra 
Penstemon digitali§ 
,E. hirsutus 
Paulownia tomentosa 
Mimulus ringen§ 
Veronica officinalis 
y. filiformi§ 
y. hedene foli a 
Camcsis radican§ 
Catalpa bignonioides 
Ecifagus virginian a 
Crobanche uniflora 
Phara lectO§tachva 
Plantago !!!!.i2I 
of. lans;eolata 
Galium acarine 
~. triflorum 
sa. mollugo 
~. asprellum 
Houstonia caerulea 
Lonicera xylosteqm 
.r". canadensi§ 
.r". iaponica 
suchoricarpos orbiculatus 
Viburnum alnifolium 
y. cassinoides 
y. prunifolium 
y. dentatum 
y. acerifolium 
sambucus canaden§is 
DiDsacus §Ylvestris 
Sicyos angulatus 
EchinoCV§ti§ lobata 
Specula ria perfoliata 
Lobelia siphilitica 
,L. inflata 
Vernonia noveboracensis 
Eupatorium maculatum 
j. fistulosum 
j. perfoliatum 
j. serotinum 
j. rugosum 
Solidago caesh 
§. macrophylla 
§. bioolor 
li. juncea 
§. nemoralis 
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Common !!ame 

Common mullein 
Moth mullein 
~enihortb ivy 
Butter-and-eggs 
Figwort· 
'l'urtlebead 
Foxglove beardtongue 
Hairy beardtonque 
Princess-tree 
Square-stemmed monk~-flower 
COmmon speedwell 
Slender speedwell 
Ivy-leaved speedwell 
'l'rumpet Creeper 
Catalpa 
Eeecbdrops 
One-flowered cancerroot 
topseed 
Eroad-leaved plantain 
Narrow-leaved plantain 
Cleavers 
Fragrant bedstraw 
~ild madder 
Rough bedstraw 
Eluets 
European honeysuckle 
Fly-honeysuckle 
Japanese honeysuckle 
COralberry 
Hobblebusb 
~ild raisin 
Smooth blackhaw 
Arrow wood 
Maple-leaved viburnun 
Common elder 
'!'easel 
Bur-cucumber 
Wild cucumber 
Venus's looking-glass 
Great lobelia 
Indian tobacco 
New York ironweed 
s~.otted joe-pye weed 
Bollow joe-pye weed 
Boneset 
Late-flowering tboroughwort 
White snakeroot 
Blue-stemmed goldenm d 
Large-leaved goldenrod 
Silver rod 
Early goldenrod 
Gray goldenrod 



Family 

Compositae (cont'd, 

(1) ReferencE 2.2-2 

LGS ERCL 

TABLE 2.2-1 ~Cont'd, 

Scientific Name(!) 

12. rugosa 
12. canadensis 
12. graminifolia 
12. tenuifolia 
~ schreberi 
~. cordi folius 
~. noyae-angliae 
!. prenantboides 
!. laeyis 
,A. ericoides 
~. lowrieanus 
Erigeron anngus 
~. philadelphicus 
Antennaria sp. 
Anaphalis margaritaceae 
Ambrosia trifida 
,A. artemisiifolia 
~nthium cbinense 
RUdbeckia laciniata 
B. triloba 
B· .llins 
Helianthgs anngus 
.H. diyaricatgs 
H. decapetalus 
.H. tgberosgs 
Udens frondosa 
.E. coronata 
GalinSQga ciliata 
~ctillea millefoligm 
Mthemis cotgla 
tprysanthemum leucantbemym 
Artemisia xylgaris 
Arctigm leIms 
Cfrsium vglgare 
~. aryense 
Centagrea !li!I.u 
~. americana 
Cichorium jntybgs 
IXagopogon pratensis 
Iaraxacum officinale 
sonchgs ~ 
12. anensis 
Lactgca scariola 
.1. canad~ 
Rieracigm pilosella 
!!. floribundwn 
jj. proteose 
ll. yenosum 
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commqn Name 

Rough-stemmed goldenrod 
Canadian goldenrod 
Lance-leaved goldenrod 
Grass-leaved goldenrod 
Schreber's aster 
Heart-leaved aster 
Eew England aster 
Crooked-stemmed aster 
Smooth aster 
Heath aster 
Lowrie's aster 
Caisy fleabane 
Cemmon fleabane 
Pussy toes 
Pearly everlasting 
Great ragweed 
Common ragweed 
Cockletur 
Green-headed coneflower 
Thin-leaved coneflower 
Black-eyed Susan 
Common sunflower 
~oodland sunflower 
Thin-leaved sunflower 
Jerusalem artichoke 
Beggar-ticks 
Tickseed-sun fl ower 
Galinsoga 
Yarrow 
Mayweed 
Cxeye daisy 
Mugwort 
Great burdock 
Bull thistle 
Canada thistle 
Black knapweed 
American knapweed 
Chicory 
Yellow goat's-beard 
Common dandelion 
Spiny-leaved sow thistle 
Field sow thistle 
Prickly lettuce 
Wild lettuce 
Mouse-ear hawkweed 
smoothish hawkweed 
~ing devil 
Rattlesnake weed 



LGS ERCL 

'lAUE 2.2-2 

AMPHIBIANS AND REPTILES FOUND ON THE LIMERICR GENERATING STATION SITE 
FROM 1972 'IC 1978 

Family 

Amphibians 
salamandridae 
Plethodontidae 

Bufonidae 

Hvlidae 
Ranidae 

Reptiles 
Chelvdridae 

TEstudinidae 

ColubridaE 

(I)Reference 2.2-q 

§cientific Name(l) 

Ngtocbthalmu8 viridescen8 
Desmognathus fuscus 
PlethodOD ~~ 
Psegdotrit2n rgter 
~~ lonqic~ 
Eurvcea tislineata 
~ americanus 
~ wcodhoueei fowleri 
.Dill crgcifer 
~ piciens 
.B!DR ~lgstris 
~ catesteiana 
li!ni c1amitans 

£belydra serpentina 
sternotbaerus gdQratus 
ClemmvS guttata 
Clemmys inscglcta 
Terracene carolina 
Cbrysemvs ~ 
Natrix deedon 
Thamnopbis sirtalis 
Diadocbis punctatgs 
Coluter constrictor 

Common I\ame( I) 

Red-spotted newt 
Dusky salamander 
Red-backed salamander 
Red salamander 
Long-tailed salamander 
Two-lined salamander 
A.erican toad 
FOlliler's toad 
Spring peeper 
leopard frog 
Pickerel frog 
Bullfrog 
Green frog 

snapping turtle 
Stinkpot 
Spotted turtle 
Wood turtle 
Box turtle 
Painted turtle 
WatEr snake 
Garter snake 
Ringneck snake 
Black racer 



LGS EFOL 

'lAEI.E 2.2-3 

SAMPLING HIS'lOFY FOP ECOLOGICAL STUDIES OF BIRDS 
ON THE LIMERICR GENEFA'lING S'lATICN SI'lE 

----- Sep 1972- Apr 1973- Apr 1914-
PrQqrjilll/Sit~ ~L.1913 MM....1974 Mar 1915 

Waterfowl 
Schuylkill River 
585000-572000 X X 

Breedinq Birds 
EEl X X 
BB2 X X 

Winter Eirds 
WBl X 
~E2 X 
BBl X X 
EE2 X X 

Miqratinq Birds 
Chester County Route X X X 
Montqomery County Route X X X 

Bird Mortalitv at 
Meteoroloqical To~ers 

'lower 1 X X 
Tower 2 X X 

A,:r 1915-
~ar 1976 

X 

X 
X 

X 
X 



Family 

Gaviidae 
Podicil)edidae 

Phalacrocoracidae 
Ardeidae 

Anatidae 

Cathartidae 
Accipitridae 

Pandionidae 
Falconidae 

Tetraonidae 
Phasianidae 

Rallidae 

LGS EROI 

'IAELE 2.2-" (Page 1 of IJ, 
BIRDS FOUND WITHIN AN 8-RM RADIUS OF lIMERICR GENERATING STATICN FROM 1972 to 1918 

Scientific Name (I) 

~~ 
POdiceps auritus 
POdilvmbus podiceps 
PhalacroCQrax auritus 
~ herodias 
BUtorides yirescens 
Casmerodius ~ 
Egretta ~ 
Hydranassa, tricolor 
NyctiCQrax nycticorax 
Nyctanassa violacea 
IXQbrychus exilis 
Botaurus lentiainosus 
Cygnus ~ 
~ CQlumbianus 
Branta canadensis 
~ caerulescens 
~ platYfhynchos 
A. rubripes 
A·~ 
A. crecca 
A. discors 
A. americana 
A. clypeata 
AJ..x sponsa 
Aythya valisineria 
A. marila 
A. affinis 
Bgcephala clanqula 
~. albeola 
Claogula hYemalis 
Oxyura jamaicensis 
Lopbodytes cucgllatus 
Mer9Us mergan ser 
Cathartes ~ 
Accipiter striatue 
A. C90perii 
~ jamaicensis 
11. J. ineatus 
11. platypterus 
Circus cyaneus 
Pandion haliaetus 
Falco peregrinus 
[. sparverius 
Bonasa umbellus 
Colinus virqinianus 
Phasianus oplchicus 
Porzana carplina 

Common Name (I) 

Common loon 
Horned grebe 
Pied-billed gre~e 
Double-crested cormorant 
Great blue heron 
Green heron 
Great egret 
Snowy egret 
Lou! siana heron 
Elack-crowned night heron 
Yellow-crowned night heron 
Least bi ttern 
American bittern 
Mute swan 
Whistling swan 
Canada goose 
Snow goose 
Mallard 
Elack duck 
Pintail 
Green-winged teal 
Blue-winged teal 
American wigeon 
Northern shOveler 
Wood duck 
Canvastack 
Greater scaut: 
Lesser scaul= 
Common goldeneye 
Bufflehead 
Oldsquaw 
Ruddy duck 
Hooded merganser 
Common merqanser 
'turkey vulture 
Sharp-shinned hawk 
Cooper's hawk 
Red-tailed hawk 
Fed-shouldered hawk 
Broad-winged hawk 
Marsh hawk 
Osprey 
Peregrine falcon 
American kestrel 
}luffed grouse 
Bo~hite 
Ring-necked pheasant 
Sora 

Occurrence in the 
Delaware valley Region (2) 

Win S~r Sum Fall 

FC 
C 

FC 
UC 
FC 

UC 
UC 
UC 
FC 

oc 
FC 
UC 
FC 
UC 

C 
C 

OC 
UC 
OC 
FC 
FC 
OC 
FC 

C 
FC 
FC 

C 
C 
C 

OC 
C 
C 

OC 
OC 
FC 
UC 

UC 
UC 
UC 
FC 
FC 
FC 

C 

C 
P'C 
FC 
FC 

C 
C 

[pC 
FC 
FC 

C 
OC 
OC 
FC 
FC 
UC 

C 
UC 

C 
C 

FC 
FC 
UC 
FC 
FC 
FC 
UC 
FC 
FC 
FC 
FC 
FC 

C 
UC 

C 
C 

UC 
UC 
FC 
UC 
UC 
FC 
FC 
UC 
FC 
FC 
FC 

C 
UC 

uc 
UC 
FC 
UC 

C 
C 

FC 
FC 
FC 

C 
UC 
UC 
FC 
FC 

FC 

C 
C 

UC 
UC 
UC 

FC 
FC 

UC 

C 
OC 
UC 
UC 
UC 
UC 
UC 
FC 

FC 
FC 
FC 

C 
UC 

C 
FC 

C 
FC 

C 
UC 
UC 
OC 
OC 

C 
OC 
UC 
FC 
FC 
UC 

C 
OC 

C 
C 

FC 
FC 
UC 
FC 

C 
UC 
OC 
OC 
FC 
OC 
FC 
FC 
FC 
OC 
OC 

C 
FC 
UC 
FC 
FC 
FC 
FC 
OC 
UC 

C 
FC 
FC 

C 
UC 



Family 

Charadriidae 
Scolopacidae 

Phala ropodi da e 
Laridae 

Columbidae 

C\lculidae 

Tytonidae 
Strigidae 

caprimul gidae 
Apodidae 
Trochilidae 
Alcedinidae 
Picidae 

Tvrannidae 

Alaudidae 
Hirundinidae 

Corvidae 

Paridae 

Sittidae 

Scientific ~ (.) 

Fulig! americana 
Charadrius vQCiferus 
Pbilohela ~ 
capella qallinaqo 
Actitis macul!D..! 
Tringa solitaria 
:1:. flavipes 
calidris meltnotos 
~. minytilla 
~ • .mmlllml 
Lobipes lobatus 
~ arqentatus 
.L. gmwarensis 
Columba J!ru 
zeoaidura macpoura 
Coc£YZus §mericanus 
s;. erythro~mus 
7Y.t9 alha 
Q!H~ 
~ yirqinianus 
Chordei.les .!!!iJ:l2[ 
Chaetura pelagica 
ArchilQChus colubris 
Megaceryle alcyon 
~laptes auratus 
Centurus carolinus 
Melanerpes erythrgcepbalus 
sphyrapicus varius 
Dendrocopos villosus 
12. pubescens 
Tyrannus tyrannus 
Myiarcbus crinitus 
sayornis phoebe 
Empidonax minimus 
Contopps vir§D§ 
Eremophila Rlpestris 
Iri doprocne .12i£g.!2I 
Riparia riparia 
Stelqidopteryx ruficcllis 
Hirupdoxunill 
Progne u!i.§ 
Cyanocitta pristata 
Corvus brapbyrbynchc,s 
t. ossifragys 
Parus atricapillus 
,f. carolinensis 
~. bicolor 
sitta carolinensis 
§. canadensis 

1GS FFOL 

TAELE 2.2-4 (Cont'd) 

Common Name (1) 

American coot 
~il1deer 
American woodcock 
Common snipe 
Spotted sandpiper 
solitary sandpiper 
1esser yellowlegs 
Pectoral sandpiper 
I.east sandpiper 
Semi palma ted sandpiper 
Northern phalarope 
Herring gull 
Ring-tilled gull 
Rock dove 
Mourn ing dove 
Yellow-billed cuckoo 
Black-tilled cuckoo 
Bam owl 
screech owl 
Great homed owl 
Common nighthawk 
Chimney swift 
Ruby-throated hummingbird 
Belted kingfisher 
Common flicker 
Red-bellied woodpecker 
Red-headed woodpecker 
Yellow-bellied sapsucker 
Hairy woodpecker 
Downy woodpecker 
Eastern kingbird 
Great crested flycatcher 
Eastern phoebe 
I.east flycatcher 
Eastern wood pewee 
Homed lark 
Tree swallow 
Bank swallow 
Rough-winged swallow 
Bam swallow 
Purple martin 
Blue jay 
Common crow 
Fish crow 
Black-capped chickadee 
Carolina chickadee 
Tufted titmouse 
White-breasted nuthatch 
Red-breasted nutchatch 

(Page 2 of 4, 

Cccurrence in the 
Delaware Valle~~qic~ (2) 
Win Spr Sum Fall 

C 
UC 
UC 
UC 

UC 

UC 
UC 

C 
FC 

C 
C 

FC 
C 

FC 

UC 
UC 
FC 
UC 
UC 
FC 

C 

UC 

FC 
UC 

UC 

FC 
C 

FC 
C 
C 
C 

FC 
FC 

C 
FC 
FC 
FC 
DC 
UC 
UC 
UC 
FC 
FC 
UC 

C 
FC 

C 
C 

~C 
DC 
FC 

C 
FC 
FC 
FC 
FC 
FC 

C 
FC 
UC 
DC 
FC 

C 
FC 
FC 
FC 
OC 
OC 
FC 
FC 
FC 
FC 
FC 
FC 

C 
C 

FC 
FC 

C 
C 

FC 
FC 

uc 
UC 
UC 
UC 
Fe 
UC 
UC 
UC 
Fe 
Fe 
UC 

C 
Fe 

C 
C 

Fe 
Fe 
FC 

C 
Fe 

C 
C 
C 

FC 
C 

Fe 
UC 

Fe 
C 
C 
C 

FC 
FC 
Fe 
UC 

C 
C 

FC 
C 
C 

FC 
C 

Fe 
FC 

C 
,C 
Fe 
OC 

C 
tIC 
FC 
FC 
tIC 
OC 
FC 
tIC 
tIC 
FC 
tIC 

C 
FC 

C 
C 

uc 
tC 
FC 

C 
FC 
FC 
t'C 
Fe 
FC 

C 
FC 
OC 
FC 
FC 

C 
FC 
tIC 
l'C 
UC 
lie 
FC 

C 
tC 
tC 
tC 
tC 

C 
C 

FC 
C 
C 
C 

FC 
FC 



Family 

Certh!idae 
Troqlodvtidae 

Mimidae 

'lUrdidae 

SVlviidae 

Motacillidae 
Ibmbycillidae 
stumidae 
Vireonidae 

Parulidae 

~nt.ific N.!!!!§ (.) 

Certhia ~liaris 
l:.[Qglodytes aedQD 
l. troglodytes 
lbyrothQrus lud0yicianus 
.&.!!w§ polyglott0S 
Durnetella carolinens!! 
Tax ostoma .J'.:Yt.Y!!I 
lurdus miqratgrius 
Bylocichla mustelina 
Catbarus quttata 
~. ustulata 
~. minima 
~. fuscescens 
Polioptila caerulea 
Requlus .§lli..!l!! 
B. calendula 
Anthus sDinolett a 
Bombyci 11a cedrorum 
Sturnus vulq art s 
~ qriseus 
y. flaVifroD§ 
y. soli tarius 
y. olivaceou§ 
Mni oU ita n.d.! 
Y6rmiyora chrysoptera 
y • .Pi.wI§ 
y. peregrina 
y. ruficapilla 
Parula americana 
Dendro!ca ~lli 
12. magnolia 
12· muM 
12. caerulescens 
12. cwonata 
12. Virens 
12. ~ 
12. pensylyanica 
12. §triata 
12. RiD.Y.§ 
12. discolor 
12. palmarum 
Seiurus aurocapillu§ 
~. motacilla 
Oporornis formosus 
Q. m1U 
Geothlypis .tmb.!!! 
~n.! yireDS 
Wilsonia canadensis 
~tophag§ xgticilla 

IGS EROI 

~BLE 2.2-q (Cont'd) 

Common Nallle (1) 

Brown creeper 
House wren 
Winter wren 
Carol ina wren 
Mockingbird 
Gray catbird 
Brown thrasher 
American robin 
Wood thrush 
Hermit thrush 
SWain son 's thrush 
Gray-cheeked thrush 
Veery 
Blue-gray gnatcatcher 
Golden-crowned kinglet 
Ruty-crowned kinglet 
Water pipit 
Cedar waxwing 
Starling . 
White-eyed vireo 
Yellow-throated vireo 
Solitary vireo 
Red-eyed vireo 
Black-and-white warbler 
Golden-winged warbler 
Blue-winged warbler 
~ennessee warbler 
Nashville warbler 
Northem parula 
Yellow warbler 
Magnolia warbler 
CaPe May warbler 
Black-throated blue .arbler 
Yellow-romped warbler 
Black-throated green warbler 
Blackbum!an warbler 
Chestnut-sided warbler 
Blackp()ll warbler 
Pine warbler 
Prairie wartIer 
Palm warbler 
CVentird 
louisiana waterthrush 
~entuckv warbler 
Connecticut warbler 
Common yellowthroat 
Yellow-breasted chat 
Canada warbler 
AIIIerican redstart 

(Page 3 of q) 

Occurrence in tbe 
»elaware Valle~g!2!! (2) 

Win Spr Sum Fall 

FC 

UC 
FC 

C 

DC 

DC 
DC 
DC 
UC 

C 

UC 

UC 

UC 

UC 

DC 
UC 

FC 
FC 
OC 
FC 

C 
FC 
DC 

C 
FC 
FC 
FC 
DC 
FC 
FC 
FC 
UC 
DC 
DC 

C 
FC 
DC 
DC 
DC 
FC 
OC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
FC 
FC 
DC 
DC 
FC 
FC 
FC 
FC 
FC 
DC 
DC 
DC 
FC 
UC 
UC 
FC 

uc 
C 

Fe 
C 
C 

Fe 
C 
C 

UC 
UC 
UC 
UC 
Fe 
DC 

uc 
C 

Fe 
UC 
UC 
Fe 
Fe 
UC 
Fe 
UC 
DC 
UC 
FC 
UC 
UC 
UC 

DC 
UC 
UC 
UC 
FC 

C 

C 
Fe 
Fe 

C 
Fe 
FC 
UC 

FC 
FC 
t:c 
FC 

C 
FC 
UC 

C 
FC 
FC 
FC 
OC 
FC 
t'C 

C 
FC 
t'C 
OC 

C 
FC 
OC 
OC 
UC 
FC 

tJC 
tJC 
tJC 
tJC 
tC 
OC 
OC 
tJC 
FC 
FC 
OC 
FC 
FC 
FC 
FC 
FC 
FC 
OC 
UC 
OC 
FC 
tC 
tC 
FC 



Family 

Ploceidae 
Icteridae 

ThrallPidae 
Frinqillidae 

scientific Name el) 

Passer ~omesticus 
Sturnella magna 
Agelaius Rbgeniceus 
Icteru§ spurius 
1. galbula 
~~ carolinus 
Ouiscalus ~uiscula 
Molothrus ~g 
Rix!~ olivaoea 
Cardinalis cardinalis 
Pheuqticus ludoyicianus 
Passerina cyanea 
Besperipbopa yespertina 
Carpodacus ~~ 
~. mexicanus 
Acanthis flammea 
Spinus .Ili.D.Y.§ 
,2. tristis 
Loxia leucoptera 
Pipilo erythrophthal~us 
Ammodramus §avannarum 
~ llll...mlili 
Spizella arborea 
§. j?asseripa 
§. j?usi 11a 
Zonotrichia leucochr~ 
.1. albicolli,§ 
Passerella iliac~ 
~~lospi;a lincolnii 
.H. georgiana 
It. .l!'§.lQQi~ 

Winter = December. January, February 
Sprinq = March. April, May 
Summer = June. July, AUqust 
Fall = September, October, November 

C = Common 
Fe = Fairly common 
OC = Uncommon 

- = Not present 

IGS EROl 

1ABLE 2.2-q (Cont'd, 

COlmlon Name (I) 

House sparro,. 
Eastern meadowlark 
Red-winged 1::lackbird 
Orchard oriole 
Northern oriole 
Rusty 1::lackJ::ird 
COlmlon qrackle 
Brown-headed cowbird 
Scarlet tanager 
Cardinal 
Rose-treasted qrosbeak 
Indigo buntinq· 
Evening grosbeak 
Purple finch 
House finch 
COImIOn redpoll 
Pine siskin 
American goldfinch 
white-winged crossbill 
Rufous-sided towhee 
Grasshopper sParrow 
Dark-eyed junco 
'free sparrow 
Chippinq sparrow 
Field sParrow 
White-crowned sparrow 
White-throated sparrow 
Fox sparrow 
Lincoln's sparrow 
SWamp sparrow 
Song sparrow 

(Paqe q of q, 

Cccurrence in the 
Dela~aIe Valley Regien el' 
Win Spr Sum Fall 

C 
FC 

C 

UC 
C 

FC 

e 

FC 
FC 

C 
UC 
UC 

C 
UC 
UC 

e 
e 

UC 
C 

UC 

UC 
C 

C 
e 
e 

Je 
Fe 
UC 

e 
FC 
FC 
e 

Fe 
UC 
FC 
Fe 
FC 
ue 
ue 

C 
ue 
Fe 
UC 
FC 
FC 
FC 
FC 
UC 

e 
UC 
ue 
FC 

C 

e 
e 
C 

oc 
C 

C 
Fe 
Fe 
e 

Fe 
e 

oc 
uc 

ue 
C 

e 
uc 
uc 

C 
FC 

UC 

Fe 
C 

C 
e 
C 

uc 
uc 
l:C 

C 
FC 
Fe 

C 
FC 
oc 
FC 
FC 
FC 

oc 
C 

oc 
FC 
(C 
FC 
FC 
FC 
tC 
(C 

C 
tC 
tC 
FC 

C 

el) Reference 2.2-7 
(2) Based upon Brady et ale (Ref 2.2-8) who defined Delaware Valley Reqion as the area bound by the Pocono Mountains of 

Pennsvlvania in the north and bv Cape Henlopen, Delaware to the south east ty the New Jersey coast between the Shark 
River and Cape Mav: and to the west tv the limits of tbe Delaware drainaqe. 



Species 

Canada goose 
Mallard 
Black duck 
Great blue heron 
Co~mon merganser 
Osprey 
Ring-necked pheasant 
~erican kestrel 
Co~mon crow 
Common yellowthroat 
Song sparrow 

I.GS EROL 

TAELE 2.2-5 

IMPORTANT BIRr: SPECIES SELEC'IED FCR 'lEE IIMERICR GENERATING STATION 
SI'!E AND CRITERIA FOR SELEC'lIC~ 

special 
Interest 

X(I) 

IMPCR'lAN'l CRI'IERIA 

ComD:Ercial or 
Recreational Value 

X 
X 
X 

X 

X 

X 

Ecological 
Importance 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

liols ~ flant 
Ccoling Cooling 

'lower Tower 
Collision Drift 

X X 
X X 
X X 
X X 
X X 

X 
X 
X 
X 

X X 
X X 

Blotodown 
Discharge 

X 
X 
X 
X 
X 
X 

(I)Listed as "status undete~ined" Office of Endangered species and International Activities, Ref. 2.2-5. 



LGS E!<CL 

TAEI.E 2.2-6 

MAMMALS FCUND eN ~BE LIMERICK GENERATING ST~~ION SI~E FROM 1972 TO 1978 

Family 

Didelphiidae 
Talpidae 
SOricidae 
vespertilionidae 

Procyonidae 
Mustelidae 

Canidae 

Sciuridae 

Cricetidae 

Muridae 

Zapodidae 
Leporidae 
Cervidae 

(1) Reference 2.2-10 

Scientific Name (1) 

Didelphis ~~~pialis 
Scalopus Egyatic~ 
~la~iDa brevi cauda 
Pipistrellus subfla~us 
Lasiurus borealis 
Procyon loto,!" 
M,ystela frevata 
Mephitis mephitis 
Vulpes ful'y.2 
Urocyon cinereo ~rgenteus 
Marmota .ID.QD~Z 
Tamias striatu§ 
Tamiasciur~~ hudscnicu§ 
sciu~ caAQlinensis 
Peromy§~y§ leucopus 
Microtus penn§Ylvanicus 
Qndatra zibethi~us 
.MY.§ muscul u§ 
Ratt~§ norwegi£~~ 
Zapus hudsonicus 
Sy!.Yil~~~~ iloridanu§ 
Odocoileus ~irqinianus 

-CC;im'On:]ame TIr-

CJ:essum 
Eastern mole 
Shcrt-tailed shrew 
Eastern pipistrel 
Red tat 
Raccoon 
Lonq-tailed weasel 
Strit:ed skunk 
Red fox 
Gray fox 
woodchuck 
Eastern chil=munk 
Fed squirrel 
Gray squirrel 
White-footed mouse 
Meadow vole 
Muskrat 
Heuse mouse 
Nerway rat 
Meadow jumpinq mouse 
Eastern cottontail 
White-tailed deer 



TABLE 2.2-7 (Page 1 of 3) 

SUMMARY OF COLLECTIONS MADE FROM THE SCHuYLKILL RIVER, PERKIOMEN CREEK, AND 
EAST BRANCH PERKIOMEN CREEK BY PROGRAM AND YEAR, 1971-1978 

Schuylkill River 

Proqram 1971 _lli2 1973 19711 1975 1976 1977 
----~-

water Quality 112 86 11111 168 
Phytoplankton 29 113 
Periphyton 1 49 36 
Macrophytes 2 3 
Benthic Macroinvertebrates 3 26 36 311 22 35 
Macroinvertebrate Drift. 2611 132 1114 72 
Larval Fish DriftS 218 5011 880 
Larval Fish Trap. 82 
Larval Fish Push Net? 1011 
Seine 8 132 132 
Small Fish Population Estimates" 30 12 21 11 
Large Fish Population Estimates lO 37 17 111 23 
Large Fish Catch per Unit Effortll 30 55 
Vincent Trap Net l2 1511 116 120 122 70 130 
Age and Growth13 

Redfin pickerel 
White sucker 303 
Brown bullhead 241 68 132 
Redbreast sunfish 5411 88 
Green sunfish 
Pumpkinseed 337 66 
Small mouth bass 

1978 

1111 



Table 2.2-7 (Cont'd, 

scbuylkill RiYer 

~1:Qg~ __ ~_______ _ 1972 1973 _ 1914 ~9'l5 _ ~~'l6 

Water CUality 
Phytoplankton 
Periphvton 
Macrophytes 
Benthic Macroinvertebrates 
Macroinvertebrate Drift 
Larval Fish Drift 
Larval Fish Trap 
Larval Fish Push Net 
Seine 
Small Fish Population Estimates 
Large Fish population Estimates 
Large Fish Catch per Unit Effort 
Vincent Trap Net 
Age and Growth 

Redfin pickerel 
White sucker 
Brown bullhead 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Smallmouth bass 

22 
12 

14 

24 
811 

1179 

231 
103 

82 

14 
11 

18 
72 

514 

9 

24 

504 
811 

611 
12 

2 

211 

22 

696 
2110 

65 
12 
15 

1611 

2119 

(Page 2 of 3, 

1917 1978 

118 



Table 2.2-1 (Cont'd, (Page 3 of 3, 

Schuylkill River 
Pmaram 1972 19731971L 1975 1976 1977 1978 

Water CUality 
Phytoplankton 
Periphyton 
Macrophytes 

70 120 

Benthic Macroinvertebrates 
Macroinvertebrate Drift 
Larval Fish Drift 
Larval Fish Trap 
Larval Fish Push Net 
Seine 

66 

28 

72 
811 

136 

81 

54 
69 
56 

87 
Small Fish Population Estimates 
Large Fish population Estimates 
Large Fish Catch per Unit Effort 
Vincent Trap Net 

10 4 111 

Aqe and Growth 
Redfin pickerel 
White sucker 
Brown bullhead 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
SlIalllllouth bass 

lOne sample consisted of four sam~le units. 
2 One sample consisted of one aerial survey. 

37 
172 

4119 
558 

2 1
" 

210 
2011 

~ One sample consisted of four sample units for the schuylkill River (1972-1976, and 
for Perkiomen Creek and East Eranch Ferkiomen Creek (July 1973-1976,. Five 
sample units comprised one salllple for Perkiomen Creek and East Eranch Perkiomen 
Creek (Jan 1972-June 1973,. 

" One sample consisted of two sample units. 
S One sample consisted of one net contents per unit time per site per date 

(time unit is usually 1 hour on the Schuylkill River and Perkiomen Creek and 
.. hours on the East Branch Perkiclllen Creek,. 

• One sample consisted of one net contents per unit time per, site per date, 
(time unit is usually 4 hours,. 

7 One sample consisted of one site ~er date. 
• One sample consisted of one date per site. 
9 One sample consisted of one electrofishing pass per site date (one population 

estimate is determined fram 3 passes at a site per date,. 
10 One sample consisted of one date per site (dependinq on type of estimate, 

2-8 dates per site per year constitutes one population esti.ate). 
II One sample consisted of one date ~er site. 
12 One sample consisted of one net day per site. 
I' One sample consisted of the numker of specimens per species. 
I" These fish were collected from Culvert Creek, a tributary of the East Branch 

Perkiomen Creek, approximately 235 m from the East Branch confluence. 

120 120 

64 

80 



Proqram/si tes 

Water Quality 
S77440 
S77660( 2) 

Sublocat ion 1 
Sublocation 2 
Sublocation 3 

877140 
877040 
S73880 
S72500 

Phytoplankton 
S77720 

Per iphyt on 
S77580 
S77260 

Macrophytes 

LGS EROL 

TABLE 2.2-8 

NUMBER OF SAMPLES BY YEAR. PROGRAM. AND SITE COLLECTED 
FROM THE SCHUYLKILL RIVER. 1971-1978 (') 

1971 197~ ill] ill! 1975 

14 24 

14 24 
14 24 

1IJ 

29 43 

25 9 
2IJ 27 

1 

Benthic Macroinvertebrates 
S78620 8 12 12 11 
S76760 11 12 10 11 
S75770 7 12 12 

Macroinvertebrate Drift 
877560 132 132 144 72 
875770 132 

Larval Fish Drift 
877560 218 504 

Larval Fish Trap 
877560 82 

Larval Fish Push Net 
878973 
878432 
877970 
877550 
877485 
877320 
S77230 
877161 
876970 
876840 

(Page 1 of 3) 

1976 1.211 197~ 

24 2IJ 
2IJ 2IJ 
24 24 
24 24 
24 24 
24 24 

24 

3 

12 
12 
11 

880 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
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'IABLE 2.2-8 (Cont'd1 (Paqe 2 of 31 

Program/Sites 1911 1912 1973 1974 1975 1976 ill] ~ 

larval Fish Push Net 
s7679IJ 8 
S16632 8 
S15781 8 

seine 
S817 50 12 12 
518900 12 12 
S78IJ60 12 12 
571960 12 12 
5772IJO 12 12 
571220 12 12 
577010 12 12 
5768IJO 12 12 
S76820 12 12 
576310 12 12 
575730 12 12 

5mall Fish Population Estimates 
578140 3 
5780IJO 3 
5719 IJO 3 
5777IJO 

SUblocation I 3 
5ublocation 5 3 3 3 3 

5776IJO 3 3 3 
57HIJO 3 3 
517lqO 3 3 3 
5170IJO 3 3 3 3 
5769IJO 3 
5766IJO 3 3 2 
5765IJO 3 

Larqe Fish Population Estimates 
579400 5 5 
5780IJO 8 
5712IJO 9 3 1 6 
576IJ40 10 3 1 6 
5760 IJO 10 
5H365 6 6 

Larqe Fish Catch-per-Unit-Effort 
579310 6 10 8 
5176IJO 6 9 9 
5169IJO 9 9 
S16IJIJO 6 10 9 
51IJ365 6 9 9 
572885 6 8 



Program/Sites 

Vincent Trap Net 
s73810 
s73800 
S72960 
s72950 
S72120 

Age and Growth 
s79310 

White sucker 
Brown bullhead 
Redbreast sunfish 
Pumpkinseed 

S77240 
White sucker 
Brown bullhead 
Redbreast sunfish 
Pumpkinseed 

S76440 
White sucker 
Brown bullhead 
Redbreast sunfish 
Pumpkinseed 

s72885 
White sucker 
Brown bu 11 bea d 
Redbreast sunfish 
Pumpkinseed 

LGS EROL 

~ABLE 2.2-8 (Cont'd) 

1911 1912 .121l .!.2n 1.2n 

32 23 24 25 14 
32 23 24 25 14 
32 24 24 25 14 
30 22 24 24 14 
28 24 34 23 14 

33 

47 

127 
111 44 
265 43 

62 23 

116 
66 24 

279 45 
228 43 

31 

(l)S€€ footnotes in Table 2.2-7 for definition of what constitutes one sample. 
(Z)See subsection 6.1.1.1.1 for a description of these sublocations. 

(Page 3 of 3) 

1ll§ .1211 llll 

26 
26 
26 
26 
26 

14 

48 

33 

37 
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TABLE 2.2-9 (Page 1 of 2) 

NUMBER OF SAMPLES BY MONTH, PROGRAM, AND YEAR COLLEC~ED FROM 
THE SCHUYLKILL RIVER NEAR LIMERICK GENERATING ST~TION, 1971-1978 ( 1 ) 

Program/Yea!: ~ Feb ~ ~pr May llYn Jul Aug ~J2 .Q£i BQY .Q~ 

Water Qual i ty 
1974 6 6 6 6 6 6 6 
1975 6 6 6 6 6 8 8 8 8 8 8 8 
1976 12 12 12 12 12 12 12 12 12 12 12 12 
1977 14 14 14 111 111 111 111 111 14 111 111 14 

Phytoplankton 
1973 II 5 II 4 5 4 3 
19711 II II II II 5 1 2 II 4 II II 3 

Periphyton 
1973 II 8 8 8 5 10 2 4 
19711 2 3 1 II 1 2 6 6 7 3 

Macrophytes 
19711 1 
1977 1 1 1 

Benthic Macroinvertebrates 
1972 2 2 1 3 3 2 2 3 3 2 3 
1973 3 3 3 3 3 3 3 3 3 3 3 3 
19711 3 3 3 3 3 3 3 3 3 2 3 2 
1975 2 2 2 2 2 2 2 2 2 2 2 
1976 2 3 3 3 3 3 3 3 3 3 3 3 

Macroinvertebrate Drift 
1972 12 12 12 12 12 12 12 12 12 12 12 
1973 12 12 12 12 12 12 12 12 12 12 12 
19711 12 12 12 12 12 12 12 12 12 12 12 12 
1975 12 12 12 12 12 12 

Larval Fish Drift 
19711 110 lIa 110 32 34 211 
1915 72 11111 72 144 72 
1976 180 308 200 192 

Larval Fish Trap 
1975 12 211 12 211 10 

Larval Fish Push Net 
1916 26 39 39 
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'tABLE 2. 2-9 (Cont'd, (Page 2 of 2) 

Proa-ram/Year Jan fi!2 Mar ~ ~ Jun ~ AJlg ~ Q£! ~ Dec 

Seine 
1915 11 11 11 11 11 11 11 11 11 11 11 11 
1916 11 11 11 11 11 11 11 11 11 11 11 11 

Small Fish Population Estimates(Z) 

Larqe Fish Population Estimates(Z) 

Larqe Fis~ Catch per Unit Effort 
1916 5 5 5 5 5 5 
1911 6 6 6 6 6 6 6 6 1 4 2 
1978 5 5 5 5 5 5 5 4 5 

Vincent Trap Net 
1971 10 28 40 26 20 20 10 
1912 19 10 20 20 20 19 8 
1913 10 20 20 20 20 20 10 
19711 20 20 20 20 1It 20 8 
1915 10 10 10 10 10 10 10 
1916 20 20 20 20 20 10 20 

Age and Growth(Z) 

(i)See footnotes In Table 2.2-7 for definition of what constitutes one sample. 
(Z)Samples for these proqrams were not included because only annual data-was utilized. 
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TABI.E 2.2-10 (Page 1 of II) 

LISTING OF PHYTOPLANR'ION TAXA WITH QUAR'IERI.Y (SEASONAI.) DENSITIES( I) PER TAXA COLLEC'I'ED 
FROM STATION S11120, SCHUYLRILL RIVER, LIMERICR GENERATING STATION, 19711 

~inter Spring 
~ ~- _ ~lL _Mean ___ - Min ___ Max ___ _Mean 

Chlorophyta 
Eudorina 500 liS 2,000 182 
Gonium 
Eandg,iDa 
1?leodgdna 
Volvgx 
~lllo'Qcgcc!.J!!! 11,000 364 
Anlsi§![gdesm],!s " 000 5,000 1,612 2,000 93,000 26,727 
n,clm~'iella 2,000 212 
~leDastDm! .. 32,000 3,455 
E"e,ella 2,000 182 
Hi"ngt iD iY!!! 3,000 636 
D;i.Qt3!2§I!baedW!! 
A§1 iDS!§![Y!!! 
~g~h§1~m 
~eDegemn],!s 1,000 221 11,000 311,000 8,910 
i:f3!g[GGj,S013!Sm 
FegiA§1rum 1,000 90 3,000 545 
O()(03!sUS 1,000 91 
~gQ.ggniW!! 
OlgtWix 
~iso[g!ilgg[a 
S:lagggbg[a 11,000 545 
HgygegUI 
§I!;i.[g93![a 
NetdW!! 1,3311 121 
Cl.g!il1~'j,YI!! 21,000 2,273 
S:gaMldYl!! 661 60 11,000 909 
Z3!qneml 
St5!],![i§1[lI!! 2,000 1155 

Euqlenophyta 
Euglena 2,000 1154 
Pbasous 

Pvrrhophyta 
S:entiw!! 

Bacillariophyta 
Dinom:3!gn 2,500 1,191 10,000 11,000 
MS!UQI!!QDa§ 2,000 182 2,000 364 
S3!Dura 500 45 
~Q!ilSOiDQgi§gy§ 2,000 182 
CvglgUUa 2,668 404,000 105,561 63,000 518,000 218,636 
Melo§i[a 2,000 16,008 6,137 2,000 53,000 15,545 
EbiilQ!ilQl~a 1,000 213 
st~Dllan9diBcuS 1,000 91 
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'IABLE 2.2-10 (Cont'd) (Page 2 of 4, 

~inter Spring 
n.u Min ~ax Mean ~~- _._JIIA1L __ _~ean 

Bacillariophyta (cont., 
Asteriooella 3,500 22,000 11,1113 6,000 32,000 15,455 
Diatoma 1.500 17,000 5,910 2,000 96,000 24,455 
Fragilaria 2,000 712 14,000 4,364 
§ynedra 5,000 43,000 16,092 23,000 240,000 70,090 
Meridion 11,000 3,500 7,000 2,091 
Qpepbora 9,000 2,636 
TabeUaria 500 45 
Achnaothes 4,669 1,364 2,000 4,727 
Cocconeis 5,000 1,409 16,000 7,636 
Gyrosiama 1,000 152 3,000 818 
Navicula 24,500 199,000 83,035 205,000 1,162,000 492,545 
Pinnularia 1,331t 485 5,000 818 
Gomphonema 11,000 2,773 10,000 4,545 
CymbeUa 1,334 10,000 3,940 3,000 64,000 18,545 
Nitzschia 8,500 69,000 24,153 18,000 170,000 52,091 
Cymatopleura 1,000 91 
S,yr inell a 500 91 3,000 818 
Eunotia 2,000 182 4,000 455 
stauroneis 
fhoicosphenia 

Cyanophyta 
S;;~lS!lJi!bAs:dgm 
S;;hroQCQCcgs 
Herismopedla 
Hicrodystis 
qlQeQCapsa 
§tichosS:Ji!bon 
lyngbva 
Q§ciUatoria 1,000 273 1,000 364 
Anabaena 1,000 242 10,000 2,091 
Apbanizomenon 
S;;Ylim1'2§~!!!.lm 
Riyularia 

Total 50,002 837,512 271,559 328,000 2,661,000 989,544 
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'tABLE 2.2-10 (Conti d) (Page 3 of 4) 

Summer Fall 
.nn Min Max MeAJl Min Max Mean 

Chlorophyta 
Eudorina 
Gonium 1,000 222 
fandorina 
Pleodorina 
VolvQX 
Chlorococcum 46,000 23,555 69,000 9,500 
anls.in.,gde§!!!us 3,000 102,000 59,444 4,000 242,000 62,583 
UJ;:chn~della 17,000 5,111 27,000 4,083 
selenastGIII 1.000 1311.000 44.000 27,000 7.167 
Ene,ella 
Micnctin iwn 2.000 555 
Dj,ctXgaRbae[.i.Y!!! 2,000 333 50.000 9,833 
Mtinast[um 1,000 87,000 28,222 8.000 1.500 
Coelastry!!! 82,000 28.889 51.000 9.583 
scenedemus 6.000 668.000 235.4411 2.000 548.000 114,917 
IWdn>dictwn 
Pediaat[wn 6.000 280.000 86.778 156.000 24.000 
Q()CxaUs 12.000 2.667 6,000 500 
Oedggonj,um 
Olothdx 4,000 556 
Microsoon 8,000 1.750 
CladgRbgn 2,000 250 
MougeoUa 4.000 778 6.000 1.167 
spj,J;:gcnrn 
Net dum 
Clostedwn 26.000 7,222 18,000 6.167 
Cgsmadum 284.000 118.333 9,000 3.250 
Zgwema 8.000 1.111 
Staunst,um 1.000 42.000 10.1144 22.000 11.000 

Euqlenophyta 
Euglena 4.000 444 40.000 3,417 
Pbacus 

Pyrrhophyta 
Centium 7,000 1.000 

Bacillariophyta 
Dinobnon 1,000 111 33,000 6.583 
Mallgmonas 
SXnura 1.000 111 
!:o§scj,nggj,§s<y§ 12.000 2.333 3.000 500 
CJsclgtella 16,000 306.000 161.000 16,000 1110.000 62,583 
MElo§i[a 254,000 87.667 1,000 96,000 34,333 
Fhj,zgsglenia 1,000 4411 
StEDbanodisc}J$ 17,000 3.222 6.000 194,000 40.000 
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'IABLE 2.2-10 (Cont· d, (Page II of II, 

Summer Fall 
~ Min Max Mean Min Max Mean 

Bacillariophvta (cont. ) 
ast e;r;:1gn ell a 3,000 556 318,000 60,333 
Diatoma 8,000 3,500 36,000 7,917 
F[agilada 1.000 32.000 16,556 48,000 9.333 
synedra 3.000 42,000 16,000 87,000 17,167 
Me rid ion 6,000 500 
Q~ .. bQ,a 5,000 2,111 3,000 333 
:I abe U. su;:.i.a 6,000 667 51,000 11.250 
acbniYltb~s 1,000 111 
CQccQDe,j,s 5,000 115,000 22,000 1,000 24,000 11.667 
G~[Q!i!.i.!J!!a 26,000 4,778 12,000 2,667 
Navicula 96,000 558,000 391,111111 35,000 528,000 231,500 
f,j,nnyJ.!![,j,a 11.000 1,500 6.000 583 
ggmJ2bQDema 1.000 111 3,000 250 
~~b~lla 39,000 11,833 24,000 6,833 
~itzf!cb.i.a 8,000 119,000 113,41111 3,000 122,000 52,167 
C~atQI21~y,a 
~dDeUa 5,000 2,000 24,000 7,833 
hootia 3,000 250 
§t~Y[QDe.i.§ 14,000 1,555 
EllQicQf!llbmia 10,000 2,4411 20,000 4,833 

CyanoPlvta 
~Q~J.2!i!J2llaa:.i.Ym 1,000 111 
~b[o~2!CSOYs 4,000 583 
H~df!mQBgi~ 
MisorOOvsli§ 
SiJ.Qe2S<!J2§a 4,000 667 
§S;:iSCbQ§~l2bQD 4,000 333 
1yogbya 
Q!!SCUli!tQda 3,000 444 14,000 2,250 
6Dilba~Da 18,000 5,222 6.000 1,750 
6J2llaniIQI!!~DQD 
~Y1in~[Q§",1I!Y1!! 4.000 333 
Rivularia 9.000 917 

Total 147. 000 3.351.000 1.366,383 68.000 3,115.000 832,915 

(l)Densities of phytoplankton are listed as numbers of organisms per liter of water. 
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'IABLE 2.2-11 (Page 1 of 2, 

PERIPHYTON FRODUCTION LIS'IID AS TOTAL BIOMAS5--STANDING CROP (MG/DMz, 
AND TOTAL FROtoeTIVI'IY RA'IES (MG/DM 2 /DAY-I) (I) 

stations 
Exposure Time 517260 S17580 

~ .. 1 Days) ___ l!IatdmZ mCltdmYda'L , mCl/dm2 . ma/dmz/day:"1 

17 May 1973 1(2) 29.9 -(3) 8.8 
211 May 111 78.9 1.00 34.7 3.70 

6 Jun 21 5.0 -5.68( u 7.6 -2.0S 
111 Jun 8 2.6 3.7 
21 Jun 15 21.8 2.711 22.2 2.64 
28 Jun 22 19.2 -0.37 34.11 1.711 
28 Jun 7 5.11 6.S 

9 Jul 18 5.8 0.011 5.1 -0.16 
16 Jul 25 110.11 11.94 39.2 4.87 
16 Jul 7 26.8 20.S 
211 Jul 15 51.7 3.86 20.0 -0.10 
31 Jul 22 112.4 -2.19 211.0 0.57 
31 Jul 7 19.2 11.5 

6 Auq 14 23.5 0.61 9.6 -0.27 
13 Auq 21 26.1 0.37 11.5 0.27 
13 Auq 7 11.6 6.11 
21 Auq 15 30.4 2.35 16.9 1.31 
28 Aug 22 59.7 11.19 20.9 0.57 
28 Auq 7 25.6 7.4 

II Sep 14 29.0 0.119 9.1 0.2_ 
11 Sep 21 54.11 3.63 22.S 1.96 
11 Sep 1 29.3 13.2 
24 Sep 20 -u) 10.2 -0.23 

1 Cct 27 11.S 0.23 
1 Oct 7 8.5 8.7 
8 Oct 111 16.9 1.20 9.6 0.13 

15 Oct 21 33.0 16.1 19.0 1.34 
22 Oct 7 7.2 4.2 
29 Oct 14 

17 ._ 1.116 10.1 0.811 
5 Nov 21 13.7 -0.03 8.9 -0.17 

13 Dec 15 4.0 5.0 
20 Dec 22 3.8 -0.03 3.2 -0.26 



• 
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'lAUE 2.2-11 (Cont'd, (Page 2 of 2, 

stations 
Exposure Time S11260 S71580 

Dates ~DaysL __ II1Q/dJII~ ma/dmYdav-' ma/dm2 ma.ldm2.1dav-' 

30 Jan 1914 14 1.5 -(6) 
6 Feb 21 4.1 0.23 

13 Feb 28 13.2 0.40 
12 ~ar 1 6.9 
19 Mar 14 20.1 1.91 
26 ~ar 21 14.8 -0.42 
30 Apr 8 81.6 

1 May 15 133.9 1.47 
14 May 22 16.6 -8.38 
21 May 7 8.5 
28 May 14 22.2 1.96 
4Jun 21 23.9 0.12 

30-31(7) Jul 1 2.8 2.8 
6-1 Auq 14 20.0 2.46 6.2 0.119 

13-14 Aug 21 11.9 -0.15 18.7 0.89 
21-28 Aug 1 1.0 3.9 
3-4 Sep 111 13.3 1.15 13.8 9.98 

10-11 Sep 21 72./1 4.22 18.9 0.36 
24-25 sep 7 1.1 0.2 

1-2 Oct 14 2.5 0.10 3.11 0.115 
8-9 Oct 21 4.0 0.11 9.3 0.811 

16 Oct 1 1.0 
23 Oct 14 2.9 0.30 
30 Oct 21 3.11 0.004 
13 Nov 7 0.6 
20 Nov 14 5.2 0.65 
21 Nov 21 8.8 0.26 

'Values are listed as ash-free dry weights by station for 
1913 and 1914. SChuylkill River. limerick Generating station. 

2This represents the actual number of days that the artificial plates are 
exposed to periphytic growth from the date the samplers were set. 

3Dash indicates no values recorded because of low growth rate during the 
first seven (1, days of colonization during each sampling ~eriod. 

4A negative number for production rates indicates a sloughing of periphyton 
biomass resulting from scouring by high river flo~s. 

sNo values recorded due to loss of Flexiqlas plates at station S71260. 
6No samples were Collected from this station except for peak growing season 
during July, August, September, and early October. 

7These stations were sampled en two (2, consecutive days. On the first date 
station S11s80 was sampled while station S77260 was sampled on the 
following day. 
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TABLE 2.2-12 

SPECIES LIST AND RELATIVE QUALITATIVE ABUNDANCE OF AQUATIC 
MACROPHYTES IN THE VICINITY OF LIMERICK GENERATING STATION 

Scientific Name Common Name Abundance (1) 

Thallophyta 
Chlorophyceae 

Cladophora spp. 

Bryophyta 
Musci 

Fissidens sp. 

Spermatophyta 
Najadaceae 

Potamogeton crispus 
P. berchtoldi 

Alismataceae 
Saggittaria latifolia 

Hydrocharitaceae 
Elodea canadensis 

Lemnaceae 
Lemna minor 

Pontederiaceae 
Heteranthera dubia 

Onagraceae 
Jussiaea repens 

Haloragaceae 
Myriophyllum exalbescens 

Green algae 

Moss 

Curly-leafed pondweed 
Thin-leafed pondweed 

Arrowhead 

Waterweed 

Lesser duckweed 

Water stargrass 

Creeping primrose willow 

Water milfoil 

(1) A = abundant, C = common, U = uncommon, R = rare 

A 

U 

C 
C 

R 

R 

U 

A 

U 

A 
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'IAHLt 2.2-13 (pcq e 1 of 3, 

SPECIES LIS~ ANt ~ILA'IIVE ABUNDANCE OF MACRCINVERTEBRA'IES COLLEC'IED 
BY ALL METBCCS F~OM THE SCBUYI~ILI RIVER, 1910-1916 

PORIFERA 
Sponqillidae& (RZ,25~) 

COELENTERATA 
~, app. (R,9, 

PLATHYHELM INTHES 
Plaqi08tollldae 

HYdrOliNI grisea (0,19, 
Planariid.e 

Dupesi. dorot9CeDhala' (R, 19, 
.D. Ugrin. ,C,19, 

NEMERTEA 
ProBtgma gr.ecense (C,12, 

NEMATODA. (0,9, 
BRYOZOA 

Uroatell. quclli,' (R,CJ, 
ANNELI~ 

Oliqocbaeta 
Lullbricidae CU,2, 
Tubificidae 

LilpgdriluB ao9ustiPeoi. (0,2, 
L. cervix (C,2, 
L. boffmei.teri (A,2, 
L. cl.parediapu8 (U,2, 
Braochiura agwerbyi (U,2, 
ftlo,oolex ~ (R.2, 
I. eylti.etoBu. (A,2, 
PBtemoryctlde. curyi.EtoIU. 
BhyacodrUYI spp. (R.2, 
Au41gdrilu8 l1pnobiy. (R.2, 

AeolOBoMtidae' (8,2, 
Naididae (0,2, 
Lupbriculida. CA,2, 

LUlb;icylYI ap. A 
L. ytrieqat.A 

Polycbaet.a 
MaPAyyn_i. 'peciosa' (U.26, 

Hirudinea 
GIOBsiphoniidae 

GlgsBiphonu cgmplanata ,8,29, 
i· heterociit.a (R,29t 
_lobdella stagnalis (R,2CJt 
.D. 1 ineat.a C U, 29, 
D. ~ (8,29, 
D. eloogata (C,29, 
PlaCQbdella oroata (8,29, 
R. RaDillifera (8,29, 
f· parasitica (R,29) 
Actinobdell. triaonulata (R,29, 
Bayacobdelh pbaleU (U,29, 

Pi'cicolidae 
fiBcicolaria rcdyeta (8,22, 
Mvzobdella lugubri,' (R,22, 

ANNELIDA (coot'd, 
Hirudinea (coot'd, 

Er pobie 11 idae 
Erppbdella puoctata (C,29, 
tSooreobddlj feaida (8,29, 

ARTHROPODA 
Isopod a 

IIsellidae 
~sellus co,munis (C,34, 
Lirceus ap.' (B,25, 

Amphipoda 
Gallllaridae 

Garnmaryg fasciatus (e,16, 
Cranggnyx gracilis (A,16, 
§tyggoecte, liiuloi (e,11, 

Decas:oda 
CaJlltaridae 

Cambaru, bart.oni (V,15, 
OrOQnestes limosus (e,lS, 

·9. ob§curug (0,15, 
Hydracarina (U,25, 
Colle.tola 

I sotOIllidae 
I!Otgma 'p.' (U,33, 
180tollury, palustris' (U,33, 

Poduridae 
Pqdura aguatic,' (B.33) 

SlIIinthuridae' CR.33t 
!w::hemeroJ:tera 

Ephellleridae 
E;beme [I .Iimlll.lll§ 
J. guttulat! (R,fi, 
Hengep!a limbata (R, fi, 
pgtaman$bUI (B,6, 

caeoidae 
Caenie spp. (0,6, 
frachycerus (R,6, 
lricorythodes sp. (C,6, 

Epheillere llidae 
Ephemerelle deficieps (U,6, 
J. tttenuau (R,6) 
). dgrothei (R,6t 
J. aest.iva CD,fi' 
l. frisoni (R,fi, 
J. iovaria (U,6, 
J. needhami (P,6, 
!. rotunda (0,6, 
j. serratoides (R.6, 
!. siml(lex (B,6, 
J. temcoralis (e,fi, 
1. tutercvl!ta (R,fi, 
1. yerislili, (0,6, 

A~B~CfCCA (000t1d, 
Isopoda (cont'd, 

Leptophleb11dae 
LeDtophlebia spp. (R, fi, 
Paraleptoph1ebia mgerehs (8,6, 
I. (IIolli, (B,6, 

Baet.idae 
Eaeti, interQalarie (C,6, 
I. simplex (8,6, 
JI. leyitfps (B,6, 
1!. fhyistriga (8,6t 
JI. yaJH!!§ (R,6, 
JI. ~~ (R.fi, 
.D. ~ (R,6t 
Ameletus lineatYI (R.6, 
A. Luden, (B,6, 
Pteudoc1oeon myrsU!' (C,6t 
g. dubrium (R,6, 
Heterocloe9n ap. (R,6, 
Centroptilpill ap.' (R,fit 

Siphlonoridae 
SiDhlonuru, Illrahalli' CR, fi, 
ISOnycbia ap. (0,6) 

Beptaqeniidae 
Steoacr911 ipterpunctatu. (0,20, 
§. gilder,leeyei' (R,20) 
§te n9nema ~ CR,20, 
~. tipunctatum CR,20' 
stenon~ma fuacum CR,20, 
~. integrum (~,20, 
§. ithaca (8,20, 
§. pulchelly! (R,20, 
§. guinguespinu, (R,20, 
§. terminatum (C,20, 
§. oepotellum (B.20, 
§. rutr9maculatU!' (B,20, 
§. rutrum' (R,20, 
§. yicariY!' (R, 20, 
~. tripypcU$Y!!! CR, 20, 
!peorua ap.' tR.6, 

Odonat. • 
Gomphidae 

Drom990mpbys .§pln9s us CR,23) 
Golllphps fntnpus CR,23) 
Lantbys albistylus R,23, 
1. parulus (~,23t 
Cphi990mphys aspers us CR,23, 
StylsUVs splnicepa (R,23. 

Llbellulidae 
Leycorrbinia ap.' CR,23, 
Prritbe,i8 (R,23) 



AR~HRCPODA (cont'd, 
Ephe~rop~era (cont'd, 

Macroldidae 
Macro.i. §11eghaniensis (U.23, 

Caloptervqidae 
Ca10pteryx a~. (U.9, 
Hetaerina (~.9, 

Coenagrionidae 
Anomalagrion bastatum' (R,9, 
~ ap. (C.9, 
Ena11ag,. app. (R.9, 
Ischnura app. (U,9, 

Aeschnidae 
Boyer!' yin08' C~,23, 

Leatidae 
lestes' (R, 9, 

Plecopt:era 
Taeniopteryq1dae 

T'coiopteryx oiyalis (R,31, 
:r. IlBn (R,31) 
:r. Daryula (R,31, 

Capniidae 
AUocamia (0,31) 

NeDlOur idae 
AIIIohinpura delosa (R, 31, 

Perlidae 
Brachyptera' (R,31, 
Neoperl. clY'ene (R,31, 
PbasganoPhora capitlta (0.31, 
Perlesta placida (U,31) 
Acroneuria ab00rml' (U,31, 
A. intunata (R,31, 
A. lycori.s (R.31, 
A. IlU.u (R.") 
A. perplex. (R,3l, 
A. ruralis (R.31) 

Perlodidae 
lsoperla bilineata (R.31) 

Chloroper 1idae 
AlloP"l. ledian.' (R,14, 

Haiti. pter a 
Gerridae 

Hetrotates' CU.33, 
Corixidae 

TrichoCQrixa' (R,33, 
SiCM,ra' (J~,33, 

Meqalopter. 
Sialidte 

Sitli, ap. (C,32) 
Corydalidae 

Chauligdes ap.' (R,32, 
Corydalul COrnutul (0.32, 
11grooi. serricorpis (0,32) 

Neuropter. 
Sisyrid.e 

Siayrl yica duml (R.ll, 
~~. ,reolaris 10.11' 

LGS EROL 
~ABLE 2.2-13 (Cont'd) 

A"HRCPODA (cont'd) 
Coleoptera 

Haliplidae 
peltodytes duodecimpunctatu8 (R.33, 

Dvtiscidae 
Agabua (R,33) 
Qydroco(Us cgnsimili,' CR.33, 
Laccophilus proximu8' (R.33, 
Gyrinus analig (R.8, 

Hydrophilidae 
BerOsug peregrinus (C.33) 
Eoochru9 (R,33, 
Laccobiug' (R,33, 
Hydrochug (R,33) 
HYdrophilua (R.33, 
Cere yon (R,ll) 

Hvdrophilidae 
Sphaeridium spp. (R,l3, 

Paephenidae 
fsephenul herricki (C,3, 
Ectopria' (R,3, 

Dryopidae 
Helichug sp. (R,3, 

El.idae 
Ancyronyx yariegata (~,3) 
pubiraphia yittata (C,3, 
~. yiyittata (C,3) 
R. guadrinot§tl (R,3, 
Microcylloepus pusillus' (R,3, 
Cptioleryus lxiyittatul (C,3, 
Steoelmis erep.ta (R.l, 
Stepelmis spp. (C.l, 
Maerooychus glabratus' (R,3, 

Chryaomelidae 
G.lerucella (R.33, 

'Irichoptera 
Glosaoaanatidae 

G1os90soma aF. (R,28, 
Ryaeephilidae 

Bhya90phila amieUI CR,28, 
Ph ilopotam ida e 

Cbimarpl gbscura (0,28, 
~. aterrima (0,28, 
tiorpaldia moestus' (R,28, 
.!I. shawnee' (R,28, 

Psycbo .. yiidae 
Psvcbomia (R.11) 
Polyeentropya remoty§ (R,28, 
NeyreclipsiJ ap. (0.28, 

Lilllnephilidae 
Neopby1a, ap.' (R,32, 

Leptoeeridae 
Ceraelea ap. A (R,28, 
Oeeetis app. (U.38) 
"ystacideg sepylcbralis (R,28, 
Triaenod~s ap. (R,28, 

(Page 2 of 3' 

AR~B~CPODA (conttd, 
Bydropsychidae 

Cheumatopnche app. (A.28, 
Bydropsycbe tetteDi (C.18, 
B. pbalerata (A.28, 
11. sbulans' (R,28) 
.H. ap. A (R.35, 
J. ap. B' (R.35) 
H. ap. C (C.35, 
.H. ap. D (R.35, 
H. ap. E (U,35, 
H. ap. pa (R.l5, 
.H. ap. Ga (R,35, 

Hydroptilidae 
Hydroptila JdAI (R.28, 
B. spatylata C. 28, 
B • .I01ata (R,28, 
B. waube§iana (R,28, 
Leusotriebia pictipel' CR,28, 
Agrayle. ap. (R.28) 
Qxyetbi" ap. (R,28, 

Lepidopter. 
Pyr.lidid.e 

Par.rgyracti •• p. (0.33) 
Diptera 

Tipulidae 
Limoophil' .p. (R,33) 
Bexatgm' (R, 33, 
pieranota .p.' (R,33, 
Intocba ap. (0,33, 
Pleudolimnopbila .p. (R,33, 
IiPOnia ap. (R.ll, 
Tipy1 •• pp. (C,33, 

8i.u11idte 
Si,diu .. yittl1ju, (U,30, 

Chironomidae 
beetrotanYRY. ~ (R,27) 
pxoc1adiu. Jjpariua (A.21, 
M»labESmyia ,uriensi. (C,31) 
C1inotanypu. pingu1a (0,1) 
Pentaneurini app. (A,21) 
Ttnyttraini .pp. CA,21, 
Cbironomy •• upp. (C,21, 
Cryptocbirono~ app. CC,27, 
'l'ribeloa ap. (0,21, 
Dieroteodipe. ap. (0.27) 
Glyptoteodipe, ap. (0,21, 
pplypedi1um supp. (A,21) 
Paracladopel .. ap. (0,21, 
MicrotEndipes app. (0,21) 
paralapterborniel1a sp. JR,21,9 
Paratendipe. ap. (R,21, 
stictQCbirollo!!IU' sp. (0.21, 
§teoocbironoFua SF. (R,21, 
Parachironomus ap. (0,21, 
fbaenQRSectra Sp. (e,21, 



ARTHROPODA (oont'd, 
Diptera I cont 'd, 

,,,erelia ap. (0.21, 
Laaiodia,ea. lIP. CR.21, 
Q1amesa ap. (0.21, 
Prodiame81 ollyacea (R.21, 
cardigcladius obscurus (0.21, 
Cricotop", ticinctus (A.21, 
ether CricotopYJ supp. (C.21, 
Ortbocladiua ap. (C,21, 
Eykiefferiella spp. (U,21, 
%ricb9C lad1us sp. (0.21, 
TrisBocladiua sp. CR.21, 
D1plocladius cultriaer (U,21, 
paec;trocladlua lip. (0,21) 
Brilli lip. (0.21, 
Smittia IIpp. fR.21, 
Metriocnemull lIP. fR. 21, 
Corvnonevra sp. (R.21, 
'lbienelllanniell , lIP. (R, 2" 

Paychodidae 
Psycboda lip. (C,18, 
I. ,1terDlto' (0,18) 
feriCQIIII liP. (R. 18, 
'1'Il.,tgllcoPU' Ilbip\l)ct.tua (C. 18) 

LGS EROt 
~AeLE 2.2-13 (Cont'd) 

AR~HROPODA (cont'd, 
tiptera (cont'd, 

Beleidae 
Palpomyia IIPP. (U,33, 
8t1lobezlia ap.' (R.l3, 
CUlicoides ap.·' (R.l3, 

Euapididae 
Type A (0,35, 
Type B fC.35, 

Ephvdridae 
Bracbydeytera agentata' (R.33, 
8c.tella-NegaCatella ap.' (R.33, 

Culicidae 
Cbaoborus ap.' (0.33, 
~, (R.33, 
~ ap.' (R.33, 
~ ap.' (R,33, 

Mycetopbilidae (R,33) 
Dolichopodidae 

Bvdr9phgrul (R.33, 
'f.tanldae 

CbrvsoPl sp. (0.33, 
t.t.nus ap. (R.33) 

Str.tiomyiid,e (R.31, 
!ylalia (R.33, . 

Rbagionldae 
atberil yariegata' (R.33) 

phoddae 
Diploneura comuta (R.33, 

AnthYOlllUdae 
Lilnopbora aeguifrgos' (R.33, 

(p.ge 3 of 3' 

MOLLOSCA 
Gaatropoda 

Pbyaid.e 
~ betergetropb I. Dill (R 13, , (1.211) 

LYlnaeidae • 
Planorbidae»!Llil (U.13, Lvlpaea 11 J. 

GVraulul!! pi Me net us I!!P rlul!! (R.13) 
Pr9l!lepetq. R .13, 
Ilelisoma ;rI;:U9Q1!! (R. 13, 

.. lJ. ancep' (A 1n
il 

CR. 13, 
.. ncy lid ae ' 

Fer ri "it PleurocErida~ (A.13) 
!iOPiobasil i Bydrobiidae y rginica (A.13, 
Aplnicolt 1 ~_ .... _ 

Pelocypod, ~.1 fR. 13, 
$pbaeriidae 

Musculium (R 
.:I. !triaH • 5, 
P181dium .OUI (A.5, 

Unionid.e p. (A.5, 
IlUpUg co Al.smidoptam:l,y.tu, (R.1, 
L'IJIiggpi' p. fR.II, pbyiddia CR. II, 

C,' TaXI or species not oollECted by cylinder a .. ~ler8 (the prt.lry quantitative gear,. c., A • at:undant, C • common. U • unco • .an. R • r,re. c., Numbers refer to the t,xonomic references lillted below. For complete citationll. lIee 
the Literature Cited lIection. 

1. Boesel (Ref 2.2-11, 
2. Brinkhurllt (Ref 2.2-18, 
3. Brown (Ref 2.2-19, . 
,. Burch (Ref 2.2-20, 
5. Burch (Ref 2.2-21, 
6. Bruks (Ref 2.2-22, 
1. Clarke and !erg (Ref 2.2-23, 
8. Dillon and Dillon (Ref 2.2-211, 
9. Ed.,ndson (Ref 2.2-25, 

10. Flint (Ref 2.2-26, 
11. Flint (lief 2.2-27, 
12.Gibson (peril. COIl.' 

13. Barman and Berg (Ref 2.2-28, 
U. Hitchcock (Ref 2.2-29, 
15. Hobbe (Ref 2.2-30, 
16. &olllinger (Ref 2.2-31, 
11. Holsinger (pers. coma., 
18. Johannesen (Ref 2.2-32, 
19. ~enk (pera. comm., 
20. Lewis Ref 2.2-33, 
21. Mason (Ref 2.2-311, 
22. Meyer (Ref 2.2-35, 
23. Needha. and Westfall (Ref 2.2-36, 
2'. F.rodil (peril. co ...... , 

25. Pennlk (Ref 2.2-37, 
26. Pettibone (peril. co ... , 
21. Rotack (Ref 2.2-38, 
28. Roe8 (Ref 2.2-39, 
29. sawyer (Ref 2.2-'0, 
30. Stone (Ref 2.2-111, 
31. surdick ,nd ~i. (Ref 2.2-'2, 
32. Tarter (Ref 2.2-113, 
33. 08inger (Ref 2.2-1111, 
311. willia. (Ref 2.2-'5, 
35. Con8ultant'. Designator 



Taxon 
1972 

No. /rrf-

5tation 

Dugesia tigrina 
S78620 126.3 
576760 104.1 
575770 332 

Prostoma graecense 
578620 152.7 
576760 98.4 
575770 446.7 

Tubificidae 
578620 345.8 
576760 3123.8 
575770 3404.6 

Erpobdella punctata 
578620 1.5 
576760 3.7 
575770 2.3 

crangonyo gracilis 
57862 
576760 8.9 
575770 4.1 

Cambarus bartoni 
~ 
576760 0.7 
575770 

Qrconectes 
578620 0.5 
576760 0.4 
575770 

Argij (nymph) 
5 8620 0.3 
576760 0.4 
575770 

Cheumatogsyche (larvae) 
S1862 24.1 
576760 2.5 
575770 1.2 

Cheumatopsyche (pupae) 
578620 
576760 
575770 

LGS EROL 
TABLE 2.2-14 

NUMERICAL SUMMARY DATA ON IMPORTANT SPECIES (TAXA)(l) OF BENTHIC MACROINVERTEBRATES 
COLLECTED IN QUANTITATIVE SAMPLES (1972-1976) FROM THE SCHUYLKILL RIVER 

1973 1974 1975 
% FO % No. /rrf- % FO % No./m2 % FO % No./rrf- % 

(2 ) 46.9 1.7 (2 ) 6.3 22.2 (2) 27.1 13.4 (2 ) 
(2) 29.5 0.3 ~~ ~ 2.1 1.6 ~~~ 10 3 (2 ) 
3.9 32.1 5.1 10.4 4.8 8.3 

~~ ~ 34.4 2.4 ~H 6.3 14.3 (2 ) 16.7 91.7 ~~ ~ 27.3 18.4 18.8 13 
5.3 39.3 4.1 (2) 8.3 15 (2) 16.7 

2.4 43.8 1323.8 16.3 87.5 381.1 3.7 89.6 924 7.8 
50.5 90.9 3805 63.9 100 1850.8 24.2 100 3180.7 31.2 
40 100 2191.6 39.1 93.8 647.2 12.9 91.7 

(2 ) 9.4 15 (2) 33.3 15.4 (2 ) 20.8 10.4 (2 ) 
(2 ) 11.4 7.2 (2 ) 22.9 7.8 (2) 25 19.7 (2) 
(2 ) 10.7 4.4 (2) 20.8 1.7 (2) 10.4 

40 (2 ) 35.4 157.4 (2) 52.1 248.1 2.1 
(2 ) 11.4 32.4 (2 ) 31.3 63.5 (2) 55 288.7 2.8 
(2 ) 10.7 15.7 (2 ) 29.2 30.1 (2) 52.1 

0.3 (2) 2.1 
(2 ) 4.5 0.3 (2 ) 2.1 0.4 (2) 

0.7 (2 ) 2.1 

(2 ) 3.1 1 (2 ) 6.3 0.4 (2 ) 
(2 ) 2.3 1 (2) 6.3 2 (2) 12.5 4.1 (2 ) 

0.7 (2 ) 4.2 1.1 (2 ) 10.4 

(2 ) 47.5 (2 ) 60.4 17.9 (2) 
(2 ~ 3.1 20.5 33.3 
(2 2.3 18.8 (2 ) 18.8 43 (2 ) 42.5 65.6 (2) 

13.3 (2 ) 12.5 71.4 (2 ) 56.3 

95.8 1574.5 13.3 (2 ) 37.5 215.8 2.7 64.6 1353.5 13.0 
(2 ) 15.9 5.1 (2 ) 20.8 46.7 (2) 45 161.3 (2) 
(2 ) 7.1 2 (2) 12.5 61.5 (2 ) 43.8 

2.2 (2 ) 
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1976 
FO % No./m2 % FO % 

27.3 20.5 (2 ) 35.4 
13.6 5.5 ~~~ 22.9 

21.2 31.8 

36.4 31.8 ~H 29.2 
20.5 11.3 10.4 

33.2 (2) 18.2 

100 279.4 2.4 100 
100 1960 32.4 100 

1898.3 30.3 100 

36.4 3.8 (2 ) 20.8 
47.7 5.8 (2 ) 25 

10.4 (2) 31.8 

84.1 185.8 (2) 77 .1 
88.6 316.6 5.2 75 

431.4 6.9 72.7 

1.4 (2) 6.3 
2.3 0.3 (2 ) 2.1 

0.4 (2) 2.3 

2.3 1.7 (2 ) 10.4 
15.9 1.4 (2) 8.3 

1.5 (2) 9.1 

45.5 62.5 (2) 41.7 
47.7 24.2 (2) 39.6 

84.9 (2 ) 52.3 

100 2513 21.8 100 
72.7 53.3 (2 ) 60.4 

49.2 (2 ) 63.6 

6.8 0.7 (2 ) 4.2 
0.3 (2 ) 2.1 
0.7 (2 ) 4.5 



1972 
Taxon No./rJ. J FO ~ 

Station 

HYdrO~he phalerata (larvae) 
57 6 0 3.2 (2) 9.4 
576760 0.2 (2 ) 2.3 
575770 

Ch1ronom1dae (larvae) 
578620 1503.8 10.3 96.9 
576760 1764.4 28.6 95.5 
575770 1271.2 27.9 82.1 

Chfronomidae (pupae) 
S7a620 88.8 (2) 65.6 
576760 110 (2 ) 63.6 
575770 53.5 (2 ) 42.9 

PhYSj integra 
S 8620 10037.2 68.5 56.3 
576760 403 6.5 45.5 
575770 1044.5 12.3 67.9 

Helisoma anceps 
578620 495.9 3.4 37.5 
576760 11.3 (2 ) 29.5 
575770 140.5 (2 ) 75 

ferrissia tarda '57Srnr-- 514.7 3.5 59.4 
576760 293.6 4.8 38.6 
575770 258.8 ::; 71.4 

Goniobasfs v1rginfca 
S78620 3.1 (2) 15.6 
576760 4.5 (2 ~ 13.6 
575770 63.2 (2 57.1 

Pfsidium 
578620 84 (2 ) 25 
576760 3.8 (2 ) 15.9 
575770 21.1 (2 ) 39.3 

5phaerium mrnr 1130.1 7.7 43.8 
576760 41.5 (2 ) 45.5 
575770 282.8 3.3 92.9 

1973 
No./rJ. ~ 

4378.1 54 
1402.7 23.5 
1873.6 33.4 

121.9 (2 ) 
28 (2 ) 
71 (2 ) 

1148.6 14.2 
102.5 (2 ) 
174.9 3.1 

263 3.2 
4.1 (2 ) 

10.2 (2) 

71 (2 ) 
36.9 (2) 
51.9 (2 ) 

17 .1 (2) 
378.4 6.4 

1051.9 18.7 

75.1 (2) 
4.1 (2 ) 
5.5 (2 ) 

214.1 2.6 
10.2 (2) 
32.1 (2 ) 

FO ~ 

97.9 
95.8 
87.5 

43.8 
35.4 
31.3 

89.6 
50 
70.8 

77.1 
14.6 
39.6 

50 
39.6 
47.9 

35.4 
39.6 
95.8 

52.1 
16.7 
18.8 

79.2 
18.8 
54.2 

LGS EROL 
TABLE 2.2-14 

(Cont'd) 

1974 
No./rJ. 

14.3 
2.5 
2.4 

52B9.3 
1063.5 
976.8 

59.8 
16.4 
6.8 

611.7 
207 
367.5 

654.7 
20.5 
20.8 

77 .5 
59 
45.4 

1158.8 
4056.6 
2279.7 

23.6 
9.8 

32.8 

324.1 
85.7 

302.3 
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1975 1976 
~ FO ~ No./rrf ~ FO ~ No./rrf ~ FO % 

(2 ) 39.6 837.6 7.1 88.6 196 (2 ) 85.4 
(2) 7.5 93.1 (2) 63.6 31.1 (2 ) 52.1 
(2) 12.5 27.6 (2 ) 40.9 

50.8 97.9 4690 39.5 97.7 3730.2 32.3 97.9 
13.9 97.5 1504.5 14.8 90.9 1154.7 19.1 97.9 
19.4 95.8 1125.6 17 .9 100 

(2) 52.1 44.3 (2) 38.6 88.5 (2 ) 27.1 
(2) 27.5 67.4 (2) 36.4 24.2 (2) 41.7 
(2 ) 14.6 19.7 (2) 22.7 

5.9 89.6 60.7 (2 ) 65.9 300.5 2.6 64.6 
2.7 75 26.5 (2 ) 36.4 13.7 (2 ) 37.5 
7.3 77 .1 29.8 (2 ) 54.5 

6.3 85.4 247.4 2.1 40.9 1 (2 ) 2.1 
(2 ) 45 6 (2 ) 18.2 0.7 (2 ) 4.2 
(2) 39.6 0.4 (2) 2.3 

(2 ) 2.3 52.1 (2 ) 37.5 13 31.8 270.8 
(2) 27.5 2.2 (2 ) 11.4 4.1 (2 ) 12.5 
(2 ) 20.8 2.6 (2 ) 13.6 

11.1 93.8 2095.8 17.6 100 2221 19.3 100 
53 100 4323.8 42.4 100 2011.3 33.2 100 
45.3 100 1565.9 25 100 

6.2 64.6 (2 ) 43.8 394.9 3.3 100 713.8 
(2 ) 25 193 (2 ) 61.4 166.7 2.8 35.4 
(2 ) 50 396.4 6.3 63.6 

62.5 236.2 (2 ) 90.9 533.8 4.6 89.6 3.1 
(2 ) 50 17.9 (2) 31.8 87.4 (2) 70.8 
6 70.8 196 3.1 93.2 
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(Cont'd) 

1972 1973 1974 1975 1976 
Taxon No./m2 % FO % No./m2 % FO % No./m2 % FO % No./m2 % FO % No./m2 % FO % 

All Others 
578620 145 (2 ) 191.9 2.4 213.5 2 373 3.1 379.1 3.3 
576760 204.6 3.3 102.5 (2 ) 113.9 (2 ) 215 2.1 186.1 3.1 
575770 82.6 (2) 102.1 (2 ) 167 3.3 375.6 6 

Annual Mean 
S78620 14656.9 8100.4 10419.7 11875.6 11535.2 
S76760 6179.7 5958.0 7650.4 10185.9 6058.7 
S75770 8508.8 5610.3 5035.5 6270.9 

(1)For each species, or taxon, the following parameters are given by station for each year: mean number per square meter, 

( )
percent of composition (%), and frequency of occurrence (FO %). 

2 Less than 2%. 



IGS EROI 

'IABLE 2.2-15 (Page 1 of 2) 

BIOMASS(.) Of IMPORTANT EENTHIC MACRCINVERTEBRATES COLLl!X:TED IN 
OUANTI'IA'IIVE SAMPLES (1912-1914, FROM THE SCHUYL~ILL RIVER 

1912 1912 1914 
TaxQ'l station Bi~mass _1- EioHes ---L Biomass -1_ 

Du~ia tiarina 518620 21.4 (2) 0.3 (2 ) 6.5 (2 ) 

516760 24.8 1.4 (2) 0.4 (2) 

515110 9".1 2.5 1.1 (a) 0.9 (2) 

Prostoma araecense 518620 13.4 (2) (2 ) 1.5 (2) 

576160 11.6 ( 2) 2.0 (a) 

575770 44.0 1.2 0.4 u, 1.0 (2) 

Tubificidae 518620 61.8 ( 2) 218.8 4.1 284.3 1.8 
576760 484.9 28.0 572.7 8.0 988.9 2.8 
575170 1020.7 27.1 1163.0 4.1 361.9 1.2 

ErDobde11a Dunctata s18620 113.3 (U 313.8 5.9 223.9 1.11 
S16760 151.11 8.7 1111.8 2.5 146.9 (2 ) 

515770 92.9 2.5 115.0 1.6 116.1 (2 ) 

Cranaonvx aracilis 578620 16.9 (a) 51.1 (2 ) 

S16760 5.3 ( 2) 14.7 U) 26.9 (2 ) 

515170 2.2 ( 2) 6.9 U) 9.9 (2) 

Cambarus bartoni 818620 1.2 (2) 

576760 296.6 17.1 5.7 (a) 

875770 327.2 1.1 

Qroonectes 878620 800.1 8.6 1102.7 2.6 
516760 140.7 8.1 350.7 4.9 8U.0 2.11 
875770 2112.5 2.2 2319.5 7.8 

Argia (Nymph) 818620 1. 1 ( 2) 26.5 U) 50.2 U) 

S16760 0.3 ( 2) 23.5 (a) 19.3 (2) 

815770 16.5 U) 74.2 (2 ) 

Cheumat~syche (Larvae, S78620 35.9 ( 2) 155.8 2.9 638.5 11.1 
516760 3.9 ( a) 3.5 (a) 25.0 (2 ) 

515170 0.3 (U 1.8 U) 16.2 U) 

Hy~h:oPsy_che phalerata (Larvae, 578620 3.5 ( 2) 10.0 (2 ) 

S16760 0.4 (U 1.3 (2 ) 

815770 2.0 (2 ) 

Chironomidae (Larvae, 578620 58.8 ( 2) 266.6 5.0 272.5 1.7 
576760 127.0 7.3 911.4 1.2 60.9 (2 ) 

575770 103.2 2.7 138.2 1.2 62.6 (z> 
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TABLE 2. 2- 15 (Cont 'd) (Page 2 of 2) 

1912 1912 191Q 
Taxon Station Eiomass -L Biomass -L Biomass _-1_ 

Chironomidae (Pupae) 518620 6.8 ( 2) 11.0 (2 ) 6.9 (2 ) 

516160 9.1 (2) 2.2 (2 ) 1.6 (2) 

515110 4.3 ( 2) 11.8 (2 ) 0.1 (2) 

Physa integra 518620 511911.1 58.1 2022.2 38.1 859.8 5.5 
516160 221.3 13.1 220.9 3.1 313.1 (2) 

515110 825.1 21.9 299.4 2.7 1121.5 1.11 

Helisoma anceps 518620 1891.1 20.2 1527.8 28.8 2646.6 16.9 
576760 " 1. 1 2." 44.7 (2 ) 99.7 (2 ) 

575170 164.6 20.3 63.7 (2 ) 131.8 (2 ) 

ferrissia ~ 578620 98.9 1.1 16.6 (2 ) 16.7 (2 ) 

576760 58.6 3.4 6.6 (2 ) 11.8 (2 ) 

575170 "5.8 1.2 11.1 (2 ) 1.4 (Z ) 

Goniobasis virainica 578620 4.11 ( 2) 75.4 1.4 9595.1 61.2 
576760 17.5 1.0 5419.8 76.0 32198.2 90.9 
575710 299. " 8.0 9"91.4 84.6 25336.8 811.1 

~isidiUDI 578620 11.2 ( 2) 19.8 (2 ) 4.9 (2) 

576760 2.1 ( Z) 3.3 U) 1.6 (2 ) 

575170 6.3 ( 2) 1.8 U) 6.6 (2 ) 

5pbaerium 578620 565.2 6.0 193.1 3.6 182.4 1.2 
576760 21.0 1.2 12.4 U) 49.2 (2 ) 

575770 76.2 2.0 25.6 (2) 129.4 (2 ) 

All Others 578620 236.1 2.5 "40.7 8.3 431.2 2.7 
516760 106.5 6.2 178.1 2.5 648.5 1.8 
575770 380.1 10.1 282.3 2.5 660.3 2.2 

Annual Mean (q/Smi) 578620(1)( 4) 9. " 5.3 15.7 
576760 (1 )( .) 1.7 7.1 35.4 
575770(4) 3.8 11.2 29.9 

(I) Mean biomass (milliqrams per square meter) and percent compOSition (I). 
(2) Less than 1 I. 
(;lI) Annual mean biomass in 1915 at 578620 and 516160 ~as 18.8 and 37.1, respectively. 

No samples ~ere collected at 515110. 
( .) Annual mean biomass in 1916 at 578620, 576760, and 575170 ~as 22.7, 25.1, and 

24.7, respectively. 
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TABLE 2.2-16 

MONTHLY DENSITIES (MEAN NUMBER PER SQUARE METER) OF IMPORTANT SPECIES (TAXA) 
OF BENTHIC MACROINVERTEBRATES COLLECTED FROM THE SCHUYLKILL RIVER. 1972 THROUGH 1976 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Dugesia tigrina 
575710' 

1972 32.8 1836.1 454.9 
1973 8.2 16.4 4.1 32.8 
1974 8.2 36.9 12.3 
1976 4.1 12.3 61.5 4.1 8.2 106.2 36.9 

576760 
1972 8.1 2.7 2.7 16.4 1028.7 65.6 20.5 
1973 4.1 
1974 4.1 8.2 4.1 
1975 4.1 4.1 12.3 12.3 
1976 4.1 16.4 12.3 32.8 

578620 
1972 5.4 29.6 446.7 467.2 61.5 
1973 8.2 12.3 
1974 4.1 12.3 90.2 102.5 24.6 24.6 8.2 
1975 57.4 12.3 32.8 12.3 16.4 8.2 
1976 8.2 32.8 82 49.2 61.5 12.3 

Prostoma graecense 
m710 

1972 963.1 2123 41 
1973 36.9 12.3 
1974 49.2 90.2 41 
1976 184.4 100.3 

576760 
1972 627 413.9 41 
1973 4.1 131.1 86.1 
1975 77 .9 57.4 8.2 
1976 4.1 131.1 

578620 
1972 172.1 360.7 651.6 36.9 
1973 4.1 24.6 
1974 20.5 4.1 4.1 20.5 41 82 
1975 24.6 4.1 36.1 541 57.4 45.1 
1976 20.5 184.4 4.1 4.1 94.3 73.8 

Tubificidae 
575770 

1972 1086.1 11873.9 4397.5 4598.4 291 623 963.1 
1973 1045.1 36.9 520.5 803.5 5319.7 14897.5 2028.7 344.3 1151.6 32.8 110.7 8.2 
1974 459 106.6 495.9 274.6 811.5 3803.3 700.8 127 102.5 430.3 299.2 155.7 
1976 571.5 493.2 409.8 965.8 129.5 784.2 579.9 864.8 907.8 717.2 239.1 

576760 
1972 37.6 357.5 10.8 185.5 5934.4 1122.8 3430.3 4635.2 1196.7 1245.9 6127 
1973 2614.8 721.3 623 2573.8 10090.2 20532.8 4700.8 590.2 1147.5 1750 274.6 41 

1974 979.5 3172 .1 516.4 1053.3 3434.4 4495.9 3364.8 516.4 102.5 873 
1975 4848.4 5532.8 1901.6 1877 2897.5 6938.5 1250 1065.6 3278.7 4106.6 1291 
1976 . 229.5 214.5 219.3 2450.8 1104.5 1846.3 637.3 545.1 429 526.6 2350.4 848.4 
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(Cont'd) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Tubificidae (Cont'd) 
S78620 

1972 1291 340.2 754.1 831.1 
1973 623 127 364.8 274.6 1754.1 8163.9 3942.6 163.9 233.6 69.7 155.7 12.3 
1974 221.3 979.5 323.8 94.3 . 791 1524.6 118.9 12.3 24.6 82 36.9 364.8 
1975 553.3 196.7 286.9 750 3717.2 1348.4 1836.1 635.2 295.1 311.5 233.6 
1976 32.8 53.3 35.5 49.2 526.6 327.9 217.2 217.2 26.6 110.7 98.4 114.8 

craS~~770 ]racilis 

1972 20.5 8.2 
1973 4.1 4.1 32.8 12.3 28.7 61.5 45.1 
1974 8.2 16.4 28.7 12.3 8.2 53.3 20.5 53.3 53.3 20.5 82 4.1 
1976 463.1 28.76 32.8 82 2274.6 881.1 536.9 98.4 163.9 106.6 77 .9 

S76760 
1972 16.4 73.8 8.2 
1973 20.5 4.1 20.5 69.7 16.4 143.4 16.4 98.4 
1974 12.3 24.6 16.4 36.9 356.6 86.1 49.2 4.1 49.2 
1975 323.8 377 135.2 926.2 344.3 229.5 102.5 45.1 229.5 163.9 299.2 
1976 41 4.1 20.5 364.8 41 565.6 323.8 803.3 229.5 381.1 274.6 750 

578620 
1973 4.1 28.7 16.4 45.1 57.4 286.9 24.6 16.4 
1974 4.1 28.7 61.5 61.5 606.6 8.2 20.5 20.5 8.2 836.1 233.6 
1975 176.2 8.2 45.1 262.3 913.9 344.3 315.6 434.4 86.1 65.6 77 .9 
1976 16.4 16.4 16.4 65.6 8.2 979.5 209 123 315.6 131.1 262.3 86.1 

~ambarus bartoni 
S757io 

1974 8.2 
1976 4.1 

576760 
1972 8.2 
1973 4.1 
1975 4.1 
1976 4.1 

578620 
1973 4.1 
1976 8.2 4.1 4.1 

Orconectes spp. 
575770 

1973 4.1 4.1 
1974 4.1 4.1 4.1 8.2 
1976 4.1 4.1 4.1 4.1 

576760 
4.1 1972 - 4.1 

1973 8.2 
1974 4.1 12.3 4.1 
1975 6.1 20.5 8.2 4.1 
1976 8.2 4.1 4.1 



Taxon Station Year Jan Feb 

Orconectes (Cont'd) 
S78620 

1972 
1974 
1975 
1976 4.1 

ArQij spp. 
S 5770 

1973 
1974 12.3 4.1 
1976 8.2 

S76760 
1972 
1973 
1974 8.2 
1975 24.6 
1976 4.1 

S78620 
1972 2.7 
1973 
1974 4.1 12.3 
1975 32.8 
1976 4.1 

Cheumatoss~che spp. 
57577 

1972 
1973 4.1 
1974 8.2 32.8 
1976 245.9 

S76760 
1972 8.1 2.7 
1973 4.1 4.1 
1974 49.2 16.4 
1975 53.3 
1976 69.7 41 

S78620 
1972 75.3 102.2 
1973 8.2 20.5 
1974 139.3 200.8 
1975 467.2 
1976 115.7 188.5 

Mar Apr 

12.3 4.1 
4.1 

4.1 
4.1 4.1 

61.5 8.2 
8.2 

4.1 12.3 
4.1 

4.1 

4.1 4.1 
4.1 

114.8 32.8 

8.1 
8.2 

16.4 4.1 
151.6 41 
24.6 4.1 

12.3 8.2 
8.2 143.4 

127 401.6 
258.2 106.6 

May 

4.1 

8.2 
4.1 

12.3 
4.1 
8.2 

24.6 
8.2 

36.9 
4.1 

6.1 

41 
49.2 

2.7 

28.7 
200.8 
43 

.. 
,. 

LGS EROL 
TABLE 2.2-16 

(Cont'd) 

Jun 

4.1 

4.1 

8.2 
32.8 

28.7 

4.1 

8.2 
131.1 
20.5 

45.1 
692.6 

1045.1 
1229.5 

Page 3 of 7 

Jul Aug Sep Oct Nov Dec 

4.1 4.1 
4.1 

4.1 4.1 
4.1 4.1 

123.9 24.6 12.3 
53.3 250 209.9 229.5 69.7 
73.8 454.9 225.4 45.1 118.9 

4.1 
53.3 131.1 36.9 

209 118.9 65.6 
459 86.1 16.4 28.7 

57.4 114.8 45.1 41.9 12.3 

118.9 45.1 45.1 12.3 
4.1 65.6 213.1 135.2 36.9 45.1 

53.3 36.9 24.6 8.2 
69.7 385.2 163.9 106.6 12.3 

8.2 
4.1 8.2 

4.1 12.3 16.4 151.6 352.5 155.7 
32.8 16.4 4.1 12.3 16.4 61.5 

4.1 
16.4 4.1 16.4 8.2 
24.6 348.4 

49.2 139.3 491.8 479.5 131.1 65.6 
32.8 106.6 53.3 82 53.3 73.B 

4.1 8.2 
8.2 610.7 602.5 643.4 631.1 

2266.4 6332 1848.4 3053.3 864.8 663.9 
698.8 2405.7 6741.8 1618.9 1405.7 487.7 

6151.6 3172 .1 3651.6 6471.3 3979.5 1061.5 
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(Cont I d) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

HYdroKs,Che £halerata 
S7 7 0 

1974 8.2 4.1 8.2 8.2 
1976 123 102.5 24.6 4.1 4.1 12.3 20.5 12.3 

S76760 
1972 2.7 
1974 24.6 
1975 41 4.1 8.2 53.3, 24.6 151.6 245.9 327.9 135.2 32.8 
1976 41 8.2 8.2 12.3 24.6 45.1 69.7 57.4 49.2 57.4 

S78620 
1972 21.5 4.1 
1974 4.1 4.1 20.5 28.7 41 45.1 28.7 
1975 20.5 53.3 45.1 807.4 532.8 1799.2 3532.8 1032.8 1147.5 241.8 
1976 180.3 86.1 90.2 41 397.5 57.4 274.6 348.4 319.7 368.9 188.5 

Chironomidae (larvae) 
S75770 

1972 3500 36.9 2803.3 3364.8 733.8 159.8 
1973 127 16.4 725.4 459 1864.8 7209 1028.7 1623 9192.6 4.1 135.2 98.4 
1974 979.5 450.8 2733.6 1397.5 918 1836.1 163.9 155.7 12.3 57.4 827.9 2188.5 
1976 377 614.8 1069.7 3504.1 1557.4 2557.4 1131.1 934.4 188.5 159.8 286.9 

S76760 
1972 322.6 190.9 2021.5 2241.9 2967.2 36.9 3356.6 5233.6 2454.9 418 163.9 
1973 422.1 422.1 643.4 1409.8 467.2 4893.4 3196.7 1344.3 3569.7 98.4 139.3 225.4 
1974 1024.6 254.1 2754.1 1110.7 2586.1 2135.2 332 176.2 16.4 245.9 
1975 2397.5 2528.7 2582 3032.8 1741.8 1922.1 2036.9 86.1 143.4 20.5 57.4 
1976 278.7 90.2 139.3 1360.7 1172.1 2573.8 3135.2 1258.2 2598.4 532.8 299.2 418 

578620 . 
1972 86 414 169.4 3176.2 2840.2 2811.5 1627 905.7 
1973 647.5 881.1 3172.1 12016.4 11024.6 4725.4 3959 1282.8 12180.3 1012.3 733.6 901.6 
1974 713.1 4057.4 20889.3 6553.3 6946.7 8143.4 3065.6 24.6 61.5 1450.8 1327.9 10237.7 
1975 9782.8 4274.6 14491.8 4684.4 4786.9 6766.4 4274.6 1991.8 373 90.2 73.8 
1976 442.6 803.3 1961.7 16475.4 11004.1 4344.3 5086.1 1213.1 1500 696.7 983.6 741.8 

Chironomidae (pupae) 
575770 

1972 114.8 204.9 41 8.2 4.1 
1973 8.2 57.4 590.2 8.2 8.2 180.3 
1974 4.1 4.1 28.7 20.5 24.6 
1976 45.1 118.9 20.5 28.7 4.1 

576760 
1972 21.5 10.8 104.8 610.2 24.6 176.2 147.5 114.8 
1973 36.9 20.5 118.9 49.2 8.2 102.5 
1974 45.1 57.4 57.4 4.1 
1975 16.4 16.4 82 16.4 4.1 73.8 532.8 
1976 4.1 49.2 49.2 110.7 28.7 4.1 32.8 4.1 4.1 4.1 
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(Cont' d) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Chironomidae (pupae) (Cont'd) 
578620 

1972 13.4 10.8 153.2 106.6 90.2 336.1 
1974 8.2 332 323.8 131.1 8.2 495.9 151.6 12.3 
1975 28.7 77 .9 168 123 135.2 12.3 143.4 20.5 8.2 
1976 4.1 28.7 684.4 278.7 28.7 12.3 12.3 8.2 4.1 

PhYS~ integra 
5770 
1972 4.1 8.2 20.5 307.4 3721.3 1852.5 1397.5 
1973 467.2 155.7 217.2 45.1 12.3 172.1 16.4 69.7 57.4 32.8 852.5 
1974 545.1 73.8 401.6 16.4 4.1 143.4 65.6 286.9 131.1 94.3 2577.9 69.7 
1976 20.5 16.4 36.9 24.6 4.1 8.2 135.2 45.1 36.9 

S76760 
1972 2.7 20.5 4.1 311.5 2528.7 1049.2 516.4 
1973 217.2 102.5 16.4 20.5 8.2 4.1 102.5 299.2 459 
1974 225.4 65.6 12.3 16.4 32.8 229.5 196.7 1106.6 184.4 
1975 32.8 28.7 16.4 53.3 77 .9 45.1 36.9 
1976 8.2 4.1 4.1 12.3 4.1 45.1 61.5 20.5 4.1 

S78620 
1972 2.7 32.8 11176.2 24172 .1 30635.2 14278.7 
1973 2106.6 1311.6 655.7 192.6 1024.6 401.6 4.1 8.2 3471.3 704.9 1602.5 2299.2 
1974 307.4 672.1 82 131.1 12.3 848.4 2868.9 1930.3 82 168 114.8 123 
1975 176.2 73.8 24.6 16.4 4.1 151.6 123 82 16.4 
1976 20.5 4.1 4.1 28.7 508.2 82 844.3 1471.3 327.9 315.6 

Helisoma ancepts 
S7S02'0 

1972 184.4 4.1 61.5 274.6 299.2 159.8 
1973 32.8 12.3 12.3 16.4 8.2 4.1 4.1 16.4 12.3 4.1 
1974 4.1 4.1 4.1 4.1 98.4 69.7 16.4 4.1 20.5 24.6 
1976 4.1 

S76760 
1972 2.7 2.7 12.3 8.2 45.1 28.7 24.6 
1973 24.6 4.1 4.1 8.2 8.2 
1974 4.1 12.3 4.1 45.1 32.8 28.7 77 .9 
1975 36.9 20.5 4.1 4.1 
1976 4.1 4.1 

S78620 
1972 463.1 2057.4 1446.7 
1973 721.3 590.2 799.2 598.4 57.4 4.1 110.7 77 .9 41 155.7 
1974 65.6 49.2 16.4 12.3 4.1 106.6 868.9 4364.8 811.5 245.9 356.6 954.9 
1975 528.7 1024.6 1053.3 86.1 28.7 
1976 12.3 
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(Cont'd) 

Taxon 5tation Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Ferrissia tarda 
575770 

1972 16.4 4.1 311.5 24.6 422.1 713.1 319.7 
1973 147.5 73.8 36.9 24.6 16.4 151.6 4.1 20.5 147.5 
1974 73.8 4.1 434.4 20.5 12.3 
1976 16.4 4.1 8.2 

576760 
1972 8.2 163.9 1860.7 803.3 303.4 
1973 57.4 65.6 69.7 12.3 94.3 12.3 131.1 
1974 188.5 4.1 12.3 12.3 237.7 135.2 
1976 4.1 4.1 4.1 4.1 8.2 

578620 
1972 2.7 8.1 885.2 877 1659.8 684.4 
1973 217.2 498.2 73.8 94.3 36.9 143.4 4.1 196.7 36.9 
1974 90.2 12.3 24.6 307.4 348.4 61.5 24.6 61.5 
1975 65.6 8.2 4.1 4.1 24.6 28.7 8.2 
1976 8.2 8.2 45.1 90.2 709 840.2 909.8 639.3 

Gonfobasis virginica 
S15710 

1972 57.4 110.7 213.1 61.5 
1973 102.5 86.1 110.7 20.5 57.4 61.5 45.1 36.9 5254.1 2954.9 1524.6 2368.9 
1974 1000 282.8 1209 561.5 639.3 1422.1 1717.2 5020.5 3434.4 5381.1 3073.8 3614.8 
1976 557.4 3868.9 561.5 1643.4 1422.1 2123 1196.7 2647.5 1332 885.2 987.7 

Gonfobasis vfrginica 
518620 

1972 12.3 8.2 4.1 
1973 4.1 8.2 4.1 77 .9 24.6 16.4 69.7 
1974 94.3 28.7 49.2 36.9 45.1 77.9 430.3 655.7 2561.5 4131.1 3766.4 2028.7 
1975 1561.5 2077.9 2692.6 2426.2 2729.5 3446.7 1692.6 1286.9 1401.6 713.1 3024.6 
1976 2327.9 3282.8 5770.5 1024.6 987.7' 885.2 166.2 2397.5 1963.1 3471.3 897.5 1967.2 

Pisidum spp. 
S15170 

1972 61.5 4.1 12.3 32.8 36.9 
1973 12.3 16.4 4.1 28.7 4.1 
1974 8.2 8.2 32.8 49.2 49.2 98.4 61.5 86.1 
1976 8.2 172.1 368.9 393.4 1069.4 1778.7 442.6 127 

576760 
1972 8.1 5.4 24.6 4.1 
1973 16.4 8.2 4.1 4.1 12.3 4.1 
1974 8.2 45.1 4.1 41 
1975 950.8 143.4 270.5 139.3 172.1 282.8 86.1 77.9 
1976 4.1 4.1 151.6 905.7 454.9 295.1 184.4 
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(Cont'd) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec 

Spherium spp. 
S75770 

1972 77.9 8.2 373 73.8 627 491.8 327.9 
1973 77.9 28.7 86.1 20.5 32.8 45.1 4.1 32.8 36.9 20.5 
1974 12.3 8.2 4.1 4.1 237.7 176.2 590.2 422.1 897.5 868.9 405.7 
1976 241.8 49.2 86.1 131.1 221.3 196.7 319.7 213.1 463.1 168 65.6 

S76760 
1972 2.7 2.7 41 12.3 8.2 69.7 151.6 168 
1973 41 45.1 4.1 32.8 
1974 24.6 32.8 114.8 311.5 245.9 127 
1976 36.9 32.8 69.7 12.3 28.7 86.1 200.8 180.3 188.5 139.3 13.8 

S78620 
1972 51.4 610.7 4356.6 4016.4 
1973 573.8 168 123 143.4 118.9 582 8.2 614.8 69.7 139.3 28.7 
1974 24.6 24.6 16.4 73.8 463.1 109 1004.1 573.8 1000 
1975 45.1 53.3 49.2 36.9 12.3 
1976 36.9 32.8 69.7 12.3 28.7 86.1 200.8 180.3 188.5 139.3 13.8 



Taxon Station Year Jan 

Dug!!!! .ll9.ri na 
S75770 

1972 
1973 0.0004 
1974 

S76760 
1972 0.0003 
1973 
1974 

S78620 
1972 0.0005 
1973 
1974 

Prostoma graecense 
mJio 

1972 
1973 0.0053 
1974 

576760 
1972 
1973 

578620 
1972 
1973 
1974 

Tubificidae 
575770 

1972 
1973 0.5242 
1974 0.4242 

576760 
1972 0.0288 
1973 1.0152 
1974 0.2619 

578620 
1972 
1973 0.1533 
1974 0.2086 

LGS EROL 
TABLE 2.2-17 

MONTHLY DENSITIES(l) OF IMPORTANT SPECIES (TAXA) OF BENTHIC 
MACROINVERTEBRATES COLLECTED FROM THE SCHUYKILL RIVER, 1972 THROUGH 1974 

Feb Mar Apr May Jun Jul Aug Sep 

0.0074 
0.0033 0.0012 0.0082 

0.0033 

0.0011 0.0003 0.0053 
0.0004 

0.0025 0.0012 

0.0091 0.0971 
0.004 0.0037 

0.0004 0.0074 0.0250 0.0332 

0.0123 
0.0004 

0.0025 0.0025 

0.4648 4.2992 0.8041 1.0152 
0.0234 0.2857 0.2352 0.6152 2.4869 0.4828 0.1295 0.5967 
0.1201 0.8443 0.1742 0.4414 1.5459 0.2053 0.0512 0.0422 

0.1462 0.0051 0.0433 0.4475 1.5955 0.5316 0.4840 
0.2139 0.2541 0.6906 0.9602 1.3340 0.7016 0.1967 0.4971 
2.8045 0.3684 0.7270 2.4213 1.7984 0.8422 0.2902 0.0607 

0.1865 
0.0332 0.1037 0.1459 0.4373 0.8861 0.4316 0.0209 0.0492 
0.9217 0.3676 0.1139 0.3742 0.9975 0.0488 0.0057 0.0172 

Page 1 of 5 

Oct Nov Dec 

0.5434 0.1123 

0.0045 0.0025 

0.2311 0.0295 0.0057 

0.0004 

0.0881 0.0242 

0.0037 0.0061 0.0025 

0.1000 0.2045 0.0037 

0.0020 0.0086 0.0016 

0.0602 0.0508 0.0098 
0.0143 0.0094 

0.0234 0.0689 0.0029 

0.0012 0.0025 0.0090 

0.1451 0.1037 0.3127 
0.0189 0.1529 0.0049 
0.1602 0.2721 0.0615 

0.2549 0.4439 1.3529 
0.7303 0.2324 0.0467 

0.3049 

0.0840 0.1283 0.0955 
0.0516 0.3078 0.0049 
0.0324 0.0803 0.2430 
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TABLE 2.2-17 

(Cont'd) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

cran~onyx gracilis 
S 5770 

1972 0.0123 0.0033 
1973 0.0008 0.0029 0.0160 0.0016 0.0012 0.0328 0.0275 
1974 0.0008 0.0143 0.0115 0.0029 0.0143 0.0074 0.0070 0.0082 0.0176 0.0061 0.0270 0.0012 

S76760 
1972 0.0061 0.0488 0.0029 
1973 0.0053 0.0037 0.0053 0.0066 0.0012 0.0574 0.0135 0.0828 
1974 0.0012 0.0152 0.0148 0.0143 0.1758 0.0098 0.0148 0.0004 0.0225 

S78620 
1973 0.0029 0.0008 0.0016 0.0033 0.0139 0.1561 0.0221 0.0020 
1974 0.0020 0.0176 0.0316 0.0287 0.1545 0.0025 0.0029 0.0041 0.0041 0.3107 0.0545 

Cambarus bartoni 
S75'1i0' 

1974 3.9622 
S76760 

1972 3.2631 
1973 0.0689 

S78620 
1973 0.0143 

Orconectes spp. 
S75770 

1973 0.0361 2.8734 
1974 2.6914 8.3566 2.9266 13.8590 

S76760 
1972 1.5475 
1973 0.0348 4.1734 
1974 0.0520 4.3705 4.0172 

S78620 
1972 6.4008 
1974 0.0430 0.3902 4.3988 

Arg~'5~yg· 
1973 0.1586 0.0283 0.0111 
1974 0.0197 0.0082 0.0131 0.0061 0.0004 0.0246 0.0164 0.1770 0.1594 0.3898 0.0758 

S76760 
1972 0.0033 
1973 0.0176 0.0299 0.1766 0.0574 
1974 0.0238 0.0070 0.0090 0.0189 0.0168 0.0262 0.0635 0.0279 

S78620 
1972 0.0086 

0.0709 0.0086 1973 0.0447 0.1520 0.0414 
1974 0.0037 0.0135 0.0250 0.0197 0.0221 0.1037 0.0193 0.0164 0.1832 0.1291 0.0414 0.0258 
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TABLE 2.2-17 

(Cont'd) 

Taxon 5tation Year Jan Feb Mar Apr May Jun Jul Aug 5ep Oct Nov Dec 

Cheumatogsyche 
S7577 

1972 0.0020 
1973 0.0004 0.0012 0.0061 0.0012 0.0127 
1974 0.0049 0.0086 0.0004 0.0057 0.0029 0.0020 0.0193 0.0975 0.0525 

576760 
1972 0.0148 0.0027 0.0102 0.0098 0.0053 
1973 0.0004 0.0004 0.0041 0.0025 0.0041 0.0242 0.0066 
1974 0.0434 0.0148 0.0225 0.0020 0.0029 0.0107 0.1541 

576720 
1972 0.1083 0.1621 0.0078 0.0037 0.0053 
1973 0.0004 0.0127 0.0131 0.0033 0.0086 0.0070 0.1996 0.7061 0.5377 0.3811 
1974 0.0930 0.1176 0.0078 0.1467 0.1045 0.0885 0.5180 3.5971 0.6197 1.6074 0.3676 0.3939 

Hydropsyche phalerata 
575770 

1974 0.0193 0.0008 0.0029 0.0016 
576760 

1972 0.0048 
1974 0.0131 

578620 
1972 0.0228 0.0053 
1974 0.0004 0.0516 0.0225 0.0111 0.0143 0.0205 

Chironomidae (larvae) 
575770 

1972 0.3443 0.0037 0.1184 0.2066 0.0377 0.0119 
1973 0.0086 0.0275 0.0291 0.0730 0.2270 0.0398 0.1184 1.1086 0.0180 0.0082 
1974 0.0807 0.0943 0.1348 0.0746 0.0602 0.1705 0.0078 0.0102 0.0008 0.0037 0.0332 0.0803 

576760 
1972 0.0210 0.0175 0.0890 0.1806 0.5889 0.0033 0.1459 0.2016 0.1070 0.0311 0.0111 
1973 0.0143 0.0205 0.0336 0.0930 0.0426 0.1611 0.0959 0.0955 0.5205 0.0070 0.0107 0.0377 
1974 0.08ll 0.0193 0.1484 0.0832 0.0943 0.1225 0.0221 0.0217 0.0016 0.0143 

578620 
1972 0.0059 0.0331 0.0073 0.0639 0.1074 0.1189 0.0824 0.0516 
1973 0.0488 0.0414 0.0947 0.7680 0.6725 0.1434 0.1885 0.0734 0.9381 0.0857 0.0639 0.0807 
1974 0.0639 0.2135 0.9049 0.4180 0.3512 0.5250 0.1799 0.0025 0.0057 0.1475 0.0766 0.3926 

Chironomidae (pupae) 
575770 

1972 0.0102 0.0139 0.0041 0.0008 0.0012 
1973 0.0057 0.0201 0.0004 0.0008 0.0303 
1974 0.0016 0.0004 0.0020 0.0025 0.0016 

576760 
1972 0.0011 0.0027 0.0097 0.0559 0.0045 0.0119 0.0197 0.0037 
1973 0.0082 0.0033 0.0078 0.0004 0.0008 0.0061 
1974 0.0049 0.0061 0.0045 0.0004 

578620 
1972 0.0022 0.0027 0.0148 0.0066 0.0074 0.0205 
1973 0.0008 0.0246 0.0283 0.0074 0.0004 0.0639 0.0066 
1974 0.0045 0.0115 0.0156 0.0172 0.0172 0.0025 0.0107 0.0033 0.0008 
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(Cont'd) 

Taxon Station Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

PhYs~5J18egra 
1972 0.0008 0.0086 0.0611 0.1537 1.9168 1.3844 2.2500 
1973 0.4586 0.2184 0.1992 0.1746 0.0033 0.1500 0.0307 0.1828 0.0594 0.0721 2.0434 
1974 1.3770 0.2492 1.5791 0.0770 0.0057 0.2357 0.0361 0.4176 0.1041 0.0750 0.7553 0.1459 

S76760 
1972 0.0142 0.0225 0.0275 0.1266 0.6484 1.1738 0.4869 
1973 0.3426 0.0975 0.0037 0.0865 0.0053 0.0008 0.1930 0.4217 1.4996 
1974 0.5471 0.2779 0.0447 0.0520 0.0197 0.5332 0.1537 0.9553 0.5475 

S78620 
1972 0.0030 0.0471 2.1189 6.3684 24.3574 11.0578 
1973 2.0766 1.3430 0.5107 0.2971 0.2148 0.2832 0.0168 0.0098 3.2594 2.1102 5.6340 8.5111 
1974 0.8885 1.0803 0.3791 0.4984 0.0443 1.7197 3.0475 1.5742 0.1361 0.1906 0.2857 0.4734 

Helisoma anceps 
S75TTo 

1972 0.3291 0.0045 0.3176 1.8049 1.6557 1.2402 
1973 0.1418 0.0045 0.1586 0.1619 0.0566 0.0209 0.1574 0.0307 0.0324 
1974 0.0369 0.0172 0.0709 0.0742 0.4193 0.5689 0.0963 0.0119 0.2041 0.0820 

S75760 
1972 0.0177 0.0422 0.0881 0.0078 0.0348 0.0709 0.1920 
1973 0.1787 0.0102 0.0008 0.0984 0.2488 
1974 0.0459 0.2389 0.0094 0.1033 0.1496 0.3037 0.1463 

S78620 
1972 1.5639 5.4352 8.1299 
1973 3.6049 2.6869 3.1061 2.3832 0.4049 0.0324 1.0467 0.6246 0.6742 3.7697 
1974 1.0508 0.7123 0.3291 0.1344 0.0172 0.3111 14.9455 6.3004 1.9910 0.9836 0.5316 4.4525 

Ferrfssia tarda mno--
1972 0.0102 0.0016 0.0434 0.0098 0.0582 0.1258 0.0713 
1973 0.0225 0.0102 0.0061 0.0287 0.0053 0.0148 0.0012 0.0078 0.0361 
1974 0.0127 0.0029 0.0615 0.0086 0.0029 

S75760 
1972 0.0025 0.0373 0.2832 0.2033 0.1180 

1973 0.0156 0.0041 0.0201 0.0139 0.0070 0.0025 0.0160 
1974 0.0221 0.0016 0.0094 0.0049 0.0520 0.0275 

S78620 
1972 0.0005 0.0035 0.0844 0.0955 0.4947 0.1123 
1973 0.0561 0.0098 0.0156 0.0283 0.0373 0.0119 0.0008 0.0336 0.0053 
1974 0.0393 0.0066 0.0061 0.0783 0.0344 0.0201 0.0012 0.0143 

Gonfobas;s vfrgfnica 
515710 

1972 0.0881 0.5738 1.1766 0.2574 

1973 0 .. 5570 0.4955 1.3615 0.2234 0.5340 0.5254 0.4836 1.5074 47.6455 24.0398 17.3852 19.1386 

1974 9.0738 3.3512 10.8115 5.7316 9.5020 21.1988 26.0893 36.4881 36.6448 58.0352 44 .5340 42.5615 

1976 5.0680 41.1033 6.1971 16.2102 21.1742 32.0352 17.3602 44.9004 15.5820 18.0131 17.8975 
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TABLE 2.2-17 

(Cont'd) 

Taxon Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Gonfobasfs vfrgfnfca (Cont'dl 
S75760 

1972 0.0115 0.0648 0.0750 0.0418 
1973 0.0172 0.0332 0.1566 0.9820 12.2066 34.5393 17.1025 
1974 3.6234 5.5857 5.8020 5.6201 4.0266 10.2061 15.6742 35.4242 50.9283 185.0918 
1975 39.0115 65.7135 21.5807 18.3602 17.8172 15.3480 85.2529 67.5340 14.7730 10.8668 10.3922 
1976 19.3492 18.7230 21.5213 2.4172 6.4840 57.4967 33.4713 19.6307 62.1303 15.3217 9.5873 3.3094 

S78620 
1972 0.0102 0.0193 0.0057 
1973 0.0045 0.0111 0.0205 0.2738 0.1295 0.0725 0.3926 
1974 1.2299 0.1988 0.3377 0.3598 0.3730 0.8836 12.0623 7.0311 22.5266 37.7291 17.5402 14.8689 
1975 13.5430 15.9520 25.8467 14.0238 13.9697 20.0869 9.2959 8.2000 8.7307 6.7922 22.6270 
1976 12.9582 24.4447 44.5098 8.0561 10.9562 10.8734 4.6262 7.3779 13.8287 31.4520 7.9697 34.7541 

Pfsfdum spp. 
S7S770 

1972 0.0086 0.0004 0.0045 0.0070 0.0234 
1973 0.0033 0.0098 0.0020 0.0057 0.0004 
1974 0.0016 0.0020 0.0209 0.0057 0.0094 0.0127 0.0061 0.0205 

S75760 
1972 0.0022 0.0008 0.0258 0.0012 
1973 0.0086 0.0004 0.0008 0.0012 0.0012 0.0279 
1974 0.0004 0.0045 0.0025 0.0082 

S78620 
1972 0.0434 0.0463 
1973 0.1131 0.0193 0.0193 0.0291 0.0180 0.0385 0.0008 
1974 0.0066 0.0012 0.0029 0.0061 0.0123 0.0090 0.0209 

Sphaerfum spp. smro 
1972 0.0193 0.0082 0.0553 0.0344 0.1988 0.1344 0.0828 
1973 0.0070 0.0025 0.0131 0.0053 0.0205 0.0340 0.0012 0.0393 0.0881 0.0959 
1974 0.0406 0.0189 0.0074 0.0230 0.1004 0.0861 0.3197 0.3693 0.2156 0.2594 0.1131 

S75760 
1972 0.0005 0.0003 0.0287 0.0148 0.0025 0.0098 0.1164 0.0586 
1973 0.1176 0.0266 0.0041 
1974 0.0332 0.0143 0.0094 0.2270 0.1787 0.0291 

S78620 
0.0115 0.0406 2.0410 2.4287 1972 

1973 0.6492 0.0828 0.1012 0.0258 0.0316 0.2123 0.0020 0.7598 0.0697 0.3111 0.0717 
1974 0.0770 0.0434 0.0037 0.1184 0.3123 0.5902 0.3541 0.2828 0.4074 

(lISfomass. grams per meter 
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'IABLE 2.2-18 

TCTAL NUMBEP OF SPECIES ('IAXA) OF BEN'IHIC MACRCINVER'IEERA'IES COLLICTED 
PER SAMPLE FROM THE SCHUYLKILL RIVER NEAR LIMERICK GENERATING S'IA'IICN, 

1973 throuqh 1976 

-- Mean No. 
Station/Year Jan Fe!: Mar p-~r May ~.Y!! Jul ~.!!9 Sep Oct Nov Dec Taxa/Year 

S78620 
1973 26 19 16 23 15 30 15 14 20 20 20 17 19.6 
1974 17 34 14 28 31 28 27 25 14 24 18 26 23.8 
1975 27 14 18 27 24 22 28 28 22 21 15 22.4 
1976 24 17 17 23 23 30 33 27 31 31 27 29 26.0 

S76760 
1973 24 16 14 16 7 15 12 10 14 22 22 19 15.9 
1974 28 17 20 21 16 18 20 19 15 23 19.7 
1975 33 27 22 28 18 14 22 27 27 20 23 23.7 
1976 26 17 13 15 16 19 22 20 28 27 24 27 21.2 

s7 577 0 
1973 17 13 18 16 18 18 9 12 17 8 16 12 14.5 
1974 27 22 18 24 11 19 15 19 15 25 20 25 20.0 
1976 25 20 20 18 23 20 22 24 22 20 19 21.2 
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TABLE 2.2-19 

MONTHLY PERCENT COMPOSITION OF DOMINANT DRIFT SPECIES (TAXA) 
OF MICRO INVERTEBRATES COLLECTED FROM THE SCHUYKILL RIVER 

AT S77560, 1972 THROUGH 1975 

Taxon Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Naididate 
1"972 (1 ) 1.8 
1974 1.4 
1975 2.9 

Tricorythodes (nymphs) 
1972 (1 ) (1 ) (1) (1 ) 
1973 2.2 1.9 (1) (1) 1.4 
1974 (1 ) (1 ) 6.6 17.8 (1) 
1975 8.7 2.4 (1 ) 41.5 5.2 

Cheumatopsyche (larvae) 
1972 1.8 (1 ) (1 ) (1 ) (1 ) (1 ) 
1973 (1 ) 1.1 (1) (1) (1 ) (1) (1) (1) 2.7 2.3 (1) 
1974 1.9 7.6 (1) (1 ) (1) (1 ) 4.5 6.3 5.2 10.0 (1) 
1975 (1 ) 5.3 1.5 2.7 2.9 30.4 

Hydropsyche phalerata (larvae) 
1972 1.8 (1) (1) 
1973 (1) (1) (1) (1 ) (1) (1 ) (1) (1 ) 
1974 (1) 15.1 
1975 1.4 7.8 1.4 15.2 30.4 

Hydroptila spatula (larvae) 
1972 (1 ) (1) 
1973 (1) (1) 
1974 (1 ) 
1975 (1 ) 2.7 1.2 (1 ) 15.2 

Psychode (larvae) 
mz 2.7 (1 ) 2.3 19.6 
1973 2.6 1.7 49.6 4.8 (1 ) (1) (1 ) (1 ) 
1974 10 3.5 5.7 (1) (1 ) (1) 
1975 (1 ) 

Psychode (pupae) 
I9'T2 23.4 22.8 2.8 (1 ) 2.4 26.8 22.9 
1973 55.2 59.1 29.5 9.9 (1 ) (1 ) (1) 1.9 
1974 33.1 30.6 70.2 24.9 (1) (1 ) (1 ) 1.9 
1975 (1) (1 ) (1 ) 



Taxon Year Jan Feb Mar Apr May 

Telematoscopus albipunctatus 
(l arvae) 

1972 
1973 1.4 (1) (1 ) (1) 
1974 27 5.3 (1) 2.3 (1) 

Telmatoscopus albipunctatus 
(pupae) 

1972 (1) 
1973 30.4 7.1 1.2 
1974 6.5 20.6 1.2 2.3 - (1) 

Chironomidae (larvae) 
1972 16.2 23.5 19.7 
1973 (1 ) 18.2 10.9 55.4 
1974 14 21.8 8.3 34 59.7 
1975 81.5 

Chironomidae (pupae) 
1972 34.2 47.9 75.6 
1973 8.3 8 7.5 26.7 
1974 1.7 3.5 13.1 32.4 35.8 
1975 14.5 

(l)Less than 1%. 

LGS EROL 
TABLE 2.2·19 

(Cant I d) 

Jun 

(1 ) 

40 
42.3 
68.9 
48.7 

46.2 
33 
30.3 
16.9 

Jul 

(1 ) 

52.2 
55 
77 .4 
72.5 

36 
37.4 
19.8 
9.9 

Aug Sep 

(1) (1) 

(1 ) 
(1 ) 

58.8 26.4 
60.9 67.8 
51.1 41.1 
65.6 2078 

39.9 68.6 
37.2 30.3 
23.7 24.8 
27.2 12.3 

Page 2 of 2 

Oct Nov Dec 

3.1 4 
3.6 
3.4 

1.2 58.5 48.2 
39.3 

(1) 

7.6 3.7 1.4 
43.7 45.9 43.9 
24.7 50 13.2 
23.7 

75.3 (1 ) (1) 
38.7 41.1 6.3 
19.2 10 79.8 
6.7 
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TABLE 2.2-20 

MONTHLY DENSITIES(l) OF SELECTED SPECIES (TAXA) OF MICROINVERTEBRATES COLLECTED IN DRIFT SAMPLES 
FROM S77560 IN THE SCHUYLKILL RIVER, 1972 THROUGH 1975 

Annual 
Mean 

Taxon/Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Density 

Nafdfdae 
1972 0 0 0 0 3.3 11.6 0 11.6 6.6 0 3.3 
1973 0 0 0 14356.1 0 8.8 0 0 0 0 1436.5 
1974 0 0 0 1060 8 0 0 0 0 0 0 0 88.4 
1975 284.7 0 0 0 0 0 47.5 

Trfcorythoses 
1972 0 0 0 3.3 0 5.8 3.3 0 1.1 0 1.4 
1973 0 0 0 1978.1 8.1 66.3 8.9 7.7 0 0 195.4 
1974 0 0 0 0.8 0 0 10.5 46.3 54.7 0 2.7 9.6 
1975 0 106.3 38.6 24.6 1423.3 3.1 266 

Cheumatopsyche spp. 
1972 .. 2.7 5.1 3.6 0 6.6 11.6 0 0 8.8 4.5 4.3 
1973 1.8 3.4 3.9 2.2 349.3 32.9 8 17 .8 0 20.7 6.6 40.6 
1974 37 18.2 13.4 10.5 5.7 0 31.8 122.1 79.6 8.4 2.9 21.8 29.3 
1975 6.9 65.2 23.9 86.8 98.7 8.2 47.5 

HYdro~SYChe ~halerata 
19 2 
1973 
1974 0 0 0 0 0 0 5.8 0 0 0 0 0 0.5 
1975 17 .1 123. 3.6 177 .6 19.1 56.8 

HYdro~tfla ~atula 
19 2 
1973 .. 
1974 0 0 0 0 0 0 0 0 0 0 0 0.4 
1975 3.5 33.4 19.3 0 521.3 0 96.3 

Psychoda (larvae) 
0 59.5 473.6 54 mr 4.1 2.6 0 0 0 0 0 

1973 18.9 5.1 2283.4 61.2 42.1 3 0 12.5 0 0 5.8 221.1 
1974 192.1 8.4 127.6 16.1 2.4 0 0 0 0 0 0 21.8 30.7 

1975 1.7 0 0 0 0 0.4 0.4 

Psychoda (pupae) 
391.7 0 0 0 3.3 15.4 564.4 506.6 214.2 rm- 35.4 625 

1973 469.7 178.3 1204.3 126.9 84.2 3.7 6.4 0 0 0 24 190.7 

1974 635.8 73 1576.1 378.8 354.9 2.7 0 0 9.3 0 0 43 256.2 
1975 27.8 0 0 0.7 0 0 4.8 

Telmatoscopus albfpunctatus 
(larvae) 

0 0 0 0 65 94.4 15.9 1972 0 0 0 0 
1973 10.4 0.9 5.5 0.7 4.2 3.7 9.6 3.6 0 0 40.5 7.2 

1974 0 0 0 0 0 0 0 0 0 0 0 133.4 11.1 

1975 0 0 0 0 0 0 0 
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TABLE 2.2,,20 

(Cont'd) 

Annual 
Mean 

Taxon/Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Density 

Telmatosco2us alb12unctatus (pupae) 
1972 0 28.3 0 0 0 0 0 7.7 1264.3 1069.3 237 
1973 1.8 21.4 39.7 0 0 0 5.6 0 0 0 490.7 50.8 
1974 0 0 0 0 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 

Ch1ronom1dae (larvae) 
1972 24.5 794.8 2777.8 2570.8 585.3 7465.3 750.7 46.3 86 ~.3 1413.2 
1973 4.9 53.2 345.6 703.4 34528.6 2518.7 18054.8 11100.4 240.7 419.1 548.1 6228.9 
1974 268.5 51.9 185.2 956.8 44400.6 13883.4 15593.2 1378.4 518.5 75.8 24.5 520.2 6487.3 
1975 8125 593.3 1143.5 2073.2 711.4 15 2110.2 

Chironomidae (pupae) 
1972 .. 51.7 2062.8 10644.6 2109.8 403.4 5063.7 1951.1 563.3 16.3 4.5 2284.4 
1973 0 24.0 237.5 339 26906.6 17777.9 11964.4 4568.9 213 375.2 79 4226 
1974 33.2 8.4 293.2 857.2 27383 6108.4 5269.1 639.7 313 58.9 2.9 3137.3 3675.4 
1975 1442.7 205.8 155.9 860.8 421.5 4.1 515.1 

(l)Number of organisms/100M3. 
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TABLE 2.2-21 

MONTHLY ESTIMATES(l) OF THE PERCENT OF BENTHOS DRIFTING IN THE 
SCHUYLKILL RIVER NEAR LIMERICK GENERATING STATION, 1972-1975 

1972 1973 1974 1975 

Jan (2) 0.0088 0.0741 (2) 

Feb 0.0094 0.0058 0.0024 (2) 

Mar ( 3 ) 0.0504 0.0068 (2) 

Apr (3) 0.0059 0.0227 (2) 

May 1. 3140 (2) 0.5727 0.0675 
Jun 0.0651 0.3611 0.1035 0.0050 
Jul (3) 0.0377 0.1669 0.0067 
Aug (3 ) 1.2039 0.0121 0.0155 
Sep 0.0016 0.0559 0.0119 0.0185 
Oct 0.0014 0.0103 0.0019 0.0010 
Nov 0.0036 0.0149 0.0002 (2) 

Dec 0.0065 0.0182 0.0159 (2) 

( 1 ) Estimates are based upon benthos densities at S78620 
and drift densities at S77560. 

(2) No drift samples taken. 
( 3 ) No benthos samples taken. 
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TABI.E 2.2-22 (Page 1 of 2, 

FISHES AND HYBRIDS< I) CCLLEC'lED IN 'lHE VICINITY OF I.IMERICR GENERATING STATION, 
SCHOYLRILL RIVER, 1970-1976 

Common ~ 

Bowfin family 

Bowfin 

Freshwater ~ family 

American eel 

~ family 

Rainbow trout 
Brook trout 

~ family 

Redfin pickerel 
Muskellunge 

Minnow family 

Goldfish 
Carp 
Goldfish x carp hybrid 
Cutlips minnow 
Golden shiner 
Comely shiner 
Common shiner 
spottail shiner 
Swallowtail shiner 
Spotfin shiner 
Bluntnose minnow 
Fathead minnow 
Blacknose dace 
Lonqnose dace 
Creek chub 
Fall fish 

SCientific ~ 

Amiidae 

~ calya (Linnaeus) 

Anguillidae 

Anguilla IOstrata (Lesueur, 

salmonidae 

~ gairdneri (Richardson) 
Salyelinus fontinalis (Mitchill, 

Esocidae 

~ americanus americanus (Gmelin) 
~ masguinongy (Mitchill) 

Cyprinidae 

carassius auratus (Linnaeus) 
Cyprinus carpio (Linnaeus) 
~. auratus x ~. careio hytrid 
Exoglossum maxjllingua (Lesueur) 
Notemigonus crysoleucas (Mitchill) 
Notropis amoenus (Abbott) 
Notropis cornutus· (Mi tchill) 
Notropis hudsonius (Clinton, 
NotroDis procne (Cope, 
Notropis spiloptervs (Co~e, 
Pimephales notatus (Rafinesque, 
Pimepbales promelas Rafinesque 
Rhinichthys atratulus (Hermann, 
Rhinichthys cataractae (Valenciennes, 
semotilus atromaculatus (Mitchill, 
Semotilus corporaljs (Mitchill, 

Relative 
Abundance 

Rare 

Common 

Rare 
Rare3 

Rare 
Rare 

Common 
Common 
Uncommon 
Un cOl'lllllon 
Common 
Common 
Common 
Canmon 
Ai:undant 
Abundant 
Uncanmon 
Rare 
Common 
Uncanmon 
Uncommon 
Uncommon 

Statu!! 

12 

N 

I 
N 

N 
I 

I 
I 
I 
N 
N 
N 
N 
N 
N 
N 
N 
I 
N 
N 
N 
N 



CO!II!I!on ~ 

Suclser family 

Quillback 
White sucker 
Creek chubsucker 

!Xeshwater catfish family 

White catfish 
Yellow bullhead 
Brown bullhead 
Channel catfish 
Marqined madtom 

Killifish family 

Banded killifish 

SUn fish family 

Rock J:ass 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Blueqill 
Sunfish hybrid 
Smallmouth bass 
Larqemouth bass 
White crappie 
Black crappie 

.fU£b family 

Tessellated darter 
Yellow perch 
walleye 

1 Reference 2.2-53 
2 I = introduced. N = native 

!ABLE 2.2-22 (Cont'd) 

Scientific ~ 

Catostomidae 

Carpiodes .£D2rinus (Lesueur) 
Catostomus commersoni (Lacepede) 
Erimyzon oblongus (Mitchill) 

Ictaluridae 

Ictalurus catus (Linnaeus) 
Ictalurus natalis (Lesueur) 
Ictalurus nebulQSUs (Lesueur) 
Ictalurus punctatus (Rafinesque) 
Noturus insignis (Richardson) 

Cyprinodontidae 

Fundulus diaphanus (Lesueur, 

Centrarchidae 

ambloplites rupestris (Rafinesque) 
Lepomis auritus (Linnaeus) 
Lepomis cyanellus (Rafinesque) 
Lepomis gibbosus (Linnaeus) 
Lepomis macrochirus (Rafinessque) 
Lepomis hybrid 
Micropterus dolomieui (Lacepede, 
Micropterus salmoides (L ace pede, 
pqmoxis annularis (Rafinesque) 
pgmoxis nigromaculatus (Lesueur) 

Percidae 

Etheostoma olmstedi (Storer) 
Perca flavescens (Mitchill) 
stizostedion vitreum vitreum (Mitchill, 

3 Only collected in a tributary of the river. 
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Relative 
Abundance 

Rare 
AJ:undant 
Common 

Common 
Common 
AJ:undant 
Uncommon 
Rare 

Common 

Common 
Abundant 
Common 
Abundant 
Common 
Common 
Uncommoo 
Common 
Common 
Common 

COIIIDIon 
Uncommon 
Rare 

Status 

N 
N 
N 

N 
N 
N 
I 
N 

N 

I 
N 
I 
N 
I 

I 
I 
I 
I 

N 
N 
I 



------
1'2X2 

Minnows 
Goldfish 
Carp 
Golden Shiner 
White Sucker 
Brown Bullhead 
Banded Killifish 
Lepomis Sunfish 
Tessellated Darter 

LGS EROL 

TABLE 2.2-23 

MEAN DENSITY AND RELATIVE ABUNDANCE OF SELECTED 
LARVAL FISH COLLECTED FROM THE EAST CHANNEL OF THE 

SCHUYLKILL RIVER AT S77560, MAY-AUGUST IN 1974, 1975 and 1976 

-------
1974 1975 
No./m3 _2_ No./m3 -"-
0.21337 47.1 0.06908 78.1 
0.13611 30.0 0.00020 0.2 
0.04465 9.8 0.00102 1.2 
0.02186 4.8 0.00020 0.2 
0.00109 0.2 0.01328 15.0 
0.00016 0.00082 0.9 
0.00109 0.2 0.00123 1.4 
0.03503 7.7 0.00123 1.4 

0.00143 1.6 

0.45374 0.08850 

1976 
No./m3 _2_ 

0.14634 24.6 
0.37527 63.0 
0.04117 6.9 
0.00670 1. 1 
0.00422 0.7 
0.00025 0.0 
0.00050 0.1 
0.01959 3.3 
0.00174 0.3 

0.59578 

---------



LGS EROL 

TABLE 2.2-24 

HORIZON~AL VARIATION IN DENSITY OF LARVAL FISH 
COLLECTED FROM THE SCHUYLKILL RIVER AT 577560 in 1975 

NET 

1975 1 2 3 4 5 6 

I2~e B2.:.L!!!! No~/m3 No./m3 No./m3 No./m3 No./m 3 

Minnows 0.2493 0.0254 0.0237 0.0238 0.0341 0.0834 
Goldfish 0.0071 0.0003 0.0004 0.0007 
Carp 0.0013 0.0003 0.0014 0.0022 0.0033 
Golden Shiner 0.0033 0.0010 0.0007 0.0009 0.0004 0.0009 
White Sucker 0.1790 0.0157 0.0096 0.0181 0.0160 0.0420 
Brown Bullhead 0.0004 0.0003 0.0010 0.0014 0.0004 0.0005 
Banded Kill fish 0.0009 0.0005 0.0007 0.0003 0.0006 0.0013 
Lepomis Sunfish 0.0083 0.0010 0.0011 0.0009 0.0009 0.0021 
White Crappie 0.0536 0.0046 0.0082 0.0151 0.0060 0.0126 
Tessellated Darter 0.0020 0.0006 0.0016 0.0017 0.0029 

ill.§ 

Minnows 0.1796 0.0586 0.0925 0.0628 0.1719 0.1910 
Goldfish 0.0489 0.0552 0.0442 0.0350 0.1631 0.0858 
Carp 0.0322 0.0272 0.0203 0.0202 0.1053 0.1017 
Golden Shiner 0.0100 0.0037 0.0018 0.0013 0.0199 0.0247 
White Sucker 0.0059 0.0017 0.0019 0.003" 0 .• 0062 0.0118 
Brown Bullhead O. 0000 0.0000 0.0000 0.0000 0.0026 0.0000 
Banded Killfish 0.00 11 0.0002 0.0002 0.0007 0.0000 0.0005 
Lepomis SUnfish 0.0323 0.0085 0.0076 0.0069 0.0334 0.0"90 
White Crappie 0.0000 0.0000 0.0007 0.0013 0.0048 0.0041 
Tessellated Dart.er O.OOU 0.0011 0.0007 0.0036 0.0067 0.0015 



-

LGS EROL 

TABLE 2.2-25 

TOTAL CATCH AND RELATIVE ABUNDANCE OF LARVAL FISH 
COLLECTED BY TRAP NET FROM THE SCHUYLKILL RIVER 

SHORELINE AT S77560, MAY-AUGUST IN 1975 

Total % 
Taxa Catch Catch 

Minnows 621 46.4 
Goldfish 495 37.3 
Carp 98 7.3 
Golden shiner 26 1.9 
White sucker 61 4.6 
Brown bullhead 4 0.3 
Banded killifish 3 0.2 
Lepomis sunfish 15 1.1 
White crappie 5 0.4 
Tessellated darter 1 1 0.8 

TOTAL 1339 100.0 



LGS EROL 

'IABLE 2.2-26 

TOTAL NUMBER AND PERCENT CATCH OF 5HORELINE LAFVAL FISH 5A~PLED BY PU5H NET FROM THE 
SCHUYLKILL RIVER DURING THE 5PA~~ING PERICD IN 1976 

stations' 518913 
Total " 

Taxa ...li2.L. ~ 

Unidentified 
minnows 

Carp 

Goldfish 

Golden shiner 

White sucker 

LeDOmis spp. 

Banded 
killifish 

'Iessellated 
darter 

Total 

5tations' 

68 

o 

o 

1 

o 

57 

o 

o 

126 

577161 

54.0 

0.0 

0.0 

0.8 

0.0 

45.2 

0.0 

0.0 

Total " 
Taxa ....l!9.a.... Catch 

Unidentified 
minnows 131 

Carp 8 

Goldfish 9 

Golden shiner 21 

White sucker 0 

Lepomis spp. 92 

Banded 
killifish 0 

'Iessellated 
darter 0 

Total 261 

50.2 

3.1 

3.4 

8.1 

0.0 

35.2 

0.0 

0.0 

578432 
Total I 
....Ii2a.- ~ 

20 

o 

o 

o 

o 

4 

o 

o 

24 

576970 

83.3 

0.0 

0.0 

0.0 

0.0 

16.7 

0.0 

0.0 

Total " 
~~ 

27 

5 

144 

1 

o 

2 

o 

o 

179 

15. 1 

2.8 

80.4 

0.6 

0.0 

1.1 

0.0 

0.0 

577970 
Total I 
J:12.:.... catch 

53 

12 

27 

4 

o 
10 

7 

o 

113 

576840 

46.9 

10.6 

23.9 

3.5 

0.0 

8.8 

6.2 

0.0 

Total " 
...li2L.. ~ 

1 

o 

3 

1 

o 

5 

o 

o 

10 

10.0 

0.0 

30.0 

10.0 

0.0 

50.0 

0.0 

0.0 

577550 
Total I 
~ Catch 

1 

o 

2 

o 

o 

o 

1 

o 

4 

57679' 

25.0 

0.0 

50.0 

0.0 

0.0 

0.0 

25.0 

0.0 

Total " 
-~ ~ 

1 

o 

2113 

1 

o 

6 

o 

o 

251 

0.4 

0.0 

96.8 

0.4 

0.0 

2.4 

0.0 

0.0 

517485 
Total I 
-&- Catch 

o 

o 

o 

o 

o 

1 

o 

o ., 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

576632 
Total I 
~~ 

34 

o 

2 

o 

o 

31 

o 

1 

68 

50.0 

0.0 

2.9 

0.0 

0.0 

45.6 

0.0 

1.5 

577320 
Total " 
-1:l2..&.. ~ 

6 

15 

135 

o 

o 

4 

8 

o 

168 

575781 

3.6 

8.9 

80.4 

0.0 

0.0 

2.4 

4.7 

0.0 

Total " 
~~ 

3 

2 

15 

o 
1 

o 

1 

o 

-rr-

13.6 

9.1 

68.2 

0.0 

4.5 

0.0 

4.5 

0.0 

577230 
Total " 
_No~ ~atch 

o 

o 

o 

o 

o 

5 

o 

o 
-5 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

coml:ined 
'Iotal " 
_No~ Catch 

345 

42 

580 

29 

1 

217 

17 

1 

1232 

2e.o 

3.4 

47.1 

2.4 

0.1 

17.6 

1.4 

0.1 

'stations 511910, 511161, and 516194 were located off the Chester County shorei all other stations were off the 
Montqomery County shore. 



LGS EROL 

TAB I.E 2.2- 27 

TOTAL NUMBER AND CATCH-PER-UNIT- EFFCRT OF 1AFVA1 FISH COL1ECTED BY PUSH NET FROM 
SELECTED AREAS(I) IN THE SCHUYLKILL RIVER NEAR LIMERICK GE~ERA~ING STATICN IN 1976 

Upstream discharge Downstream disctarge East Shore West Shore 
Total Total Total ~otal 

lius;a NOli '" N2s 5;If N21 ~/f Ng. Clf 

Unidentified minnows 148 24.67 197 28.14 160 16.00 185 61.67 

Carp 27 4.50 15 2.14 22 2.20 20 6.67 

Goldfish 164 27.33 416 59.43 301 30.10 279 93.00 

Golden shiner 5 0.83 24 3.43 3 0.30 26 8.67 

White sucker 0 0.00 1 0.14 1 0.10 0 0.00 

LeDolllis spp. 76 12.67 141 20.14 109 10.90 108 36.00 

Banded killifish 16 2.67 1 0.14 10 1.00 7 2.33 

Tessellated darter 0 0.00 1 0.14 1 0.10 0 0.00 

Total Ii36 72':67 7% 113.70 60'7 60.70 -625 208.34 

(I)Each area represents a combinaticn of data from several sites within the area. 



LGS nOL 

TABI.E 2.2- 28 

TOTAL CATCH. REI.A'IIVE ABUNDANCE. AND Fl<EOUENCY OF OCCURRENCE 
(FO S, OF FISHES COLLECTED BY SEINE FFCM THE SCHUYLKILL FIVER 

(ALL SITES COMBINED) IN 1975 AND 1976 

1975 1976 
Stlecies ~ -L FO «S) ~ -1_ FO (I! .12.U! -L 
American eel 1 (I) '0.76 1 (1 ) 

Banded killifish 108 0.5 31.82 231 1.3 1111.1111 339 0.8 
Black crappie 211 0.1 12.88 31 0.2 11.11 55 0.1 
Blacknose dace 7 (I) 5.30 109 0.6 2".31 116 0.3 
Bluegill 43 0.2 17."2 63 0." 2".31 106 0.3 
Bluntnose minnow 3 (I) 1.52 13 0.1 8.33 16 (1 ) 

Brown bullhead 17 0.1 7.58 20 0.1 8.33 31 0.1 
Comely shiner 128 0.5 28.03 129 0.7 31.25 257 0.6 
Common shiner 29 0.1 15.91 135 0.8 16.61 1611 0.11 
Creek chub 9 0.1 5.56 9 (1) 

Creek chub sucker 1 (I ) 0.76 6 (1) 3.47 7 (1) 

Cutlips minnow 5 (1) 3."7 5 (1) 

Fa llfi sh 2 (I) 1.52 2 (1 ) 

Golden shiner 368 1.5 29.55 376 2.2 27.08 
7 "" 

1.8 
Goldfish 1 (I) 0.76 111 0.1 2.78 15 (1) 

Green sunfish 61 0.3 26.52 71 0." 25 132 0.3 
Largemouth bass 10 (I ) 5.30 12 0.1 It. 86 22 0.1 
Lepomis hybrid 7 (I) 5.30 8 (I) 2.78 15 (I) 

I.onqnose dace 8 (1) 11.17 .8 (1) 

Margined madtom 1 (1) 0.69 1 (1) 

Muskellunge 1 (I) 0.69 1 (1) 

Pumpkinseed 91 0." 29.55 131 0.8 31.911 228 0.6 
Ouillback 5 (1) 1.39 5 (1 ) 

Redbreast sunfish 203 0.8 39.39 706 11.1 51.39 909 2.2 
Rock tass 8 (I) 5.30 26 0.2 9.72 311 0.1 
Smallmouth tass 1 (I) 0.76 6 (1) , 2.78 7 (1) 

Spotfin shiner 9259 38.7 87.88 8000 "6.11 82.64 17259 "'.9 
Spottail shiner "" 0.2 111.39 775 11.5 31.911 819 2 
swallowtail shiner 13"26 56.1 78.03 5611 32.5 77.08 19037 "6.2 
Tessellated darter 32 0.1 ,,,. 39 257· 1.5 113.75 289 0.7 
tihite catfish 2 (I) 0.69 2 (1) 

tihite crappie 11 (I) 5.30 29 0.2 11.81 itO 0.1 
White sucker 19 0.1 6.82 11119 2.6 23.61 1168 1. 1 
Yellow bullhead " 

(I) 3.03 8 (I) 3."7 12 (I) 

Yellow perch 1 (1) 0.69 1 (1 ) 

Total 2391 II 17248 41162 

(1) less than 0.1S 



LGS EROL 
TABLE 2.2-29 

IIlNTHL Y VARIATION IN TOTAl CATCH AND RELATIVE ABUNDANCE OF IMPORTANT SPECIES OF FISH AND TOTAL NUIIIER 
OF SPECIES COLLECTED BY SEINE FROM THE SCHUYLKILL RIVER (ALL SITES COMBINED, 1975 AND 1976) 

Specles(l) 

Allerl can eel 

Muskellunge 

Goldfish 

Sw.llowtan shlner 

Spotfl n shi ner 

Whlte sucker 

Brown bullhead 

Banded k111flsh 

Redbreut sunfish 

P ....... lnseed 

Larg_th bass 

Tessellated d.rter 

NUllber of Specles 
NUllber of Specles 

Jan 
I 

Total 
Year No. Catch 

1975 

1976 

1975 
1976 

0.2 

Feb 
I 

Tot.l 
No. Catch 

Mar 

No. 

I 
Tot.l 
C.tch 

Apr 

No. 

I 
Total 
Catch 

May 

No. 

I 
Tot.l 
C.tch 

Jun 

No. 

1975 3006 65.2 5902 77.7 1504 58.8 2431 45.5 185 10.5 77 
1976 301 66.4 77 59.2 71 48.0 53 16.3 2 0.6 24 

1975 1339 29.1 1413 18.6 978 38.2 2857 53.4 1545 87.4 423 
1976 67 14.8 29 22.3 56 37.8 210 64.4 184 57 35 

1975 
1976 

1975 
1976 

1975 
1976 

1975 
1976 

1975 
1976 

1975 
1976 

1975 
1976 

1975 
1976 

(2) 

0.2 

35 O.B 
5 1.1 

14 0.3 
5 1.1 

30 0.7 
6 1.3 

(2) 

6 0.1 
10 2.2 

17 
16 

23 
4 

10 

14 
1 

16 
3 

IS 
11 

(2) 

0.3 
3.1 

0.1 

0.2 
O.B 

0.2 
2.3 

11 
5 

IS 
10 

0.4 
3.4 

0.3 
0.7 

0.3 

0.1 
2 

3 
10 

13 
5 

12 
17 

0.3 

0.3 

0.1 
3.1 

0.2 
1.5 

0.1 
2.1 

(2) 
0.9 

-2 0.1 12 
43 13.3 326 

3 
26 

5 
IS 

13 
17 

0.6 

0.2 
8.1 

0.3 
1.5 

0.3 
4.6 

0.1 
0.9 

2 
4 

5 
17 

42 

16 
18 

(I)"ot all specles cau9ht .re listed. but .11 are lncluded ln the tot.ls for the number of specles c,ught. 

(2)Less than 0.11. 

I 
Total 
Catch 

0.5 

Jul 

No. 

14.0 11 
2.2 316 

76.9 448 
3.2 169 

12 
29.8 71 

0.7 
0.2 

0.2 
0.1 

12 

1 
55 

0.4 4 
0.4 237 

0.9 
1.6 

1.1 

3.8 

2 
16 

10 

56 

16 
28 

I 
Total 
Catch 

0.6 

Aug 

No. 

2.1 40 
22.2 271 

83.9 20 
11.9 1982 

5.0 

0.8 

0.2 
3.9 

4 
69 

0.7 4 
16.6 189 

0.4 3 
1.1 29 

0.7 

3.9 14 

13 
24 

S 
Totll 
Catch 

38.1 
9.7 

19 
70.6 

0.1 

0.1 

3.B 
2.5 

3.8 
6.7 

2.9 
1 

1.9 
(2) 

0.5 

Sep 
I 

Tot.l 
No. C.tch 

0.3 

82 20.7 
219 10.6 

120 30.2 
1616 77.9 

0.8 

9 2.3 

15 3.8 
23 1.1 

117 29.5 
133 6.4 

14 
21 

19 

18 
18 

3.5 
1 

0.3 

0.9 

Oct 
I 

Total 
No. Catch 

Nov 
I 

Total 
No. Catch 

0.5 

Dec 
S 

Tot.l 
No. C.tch No. 

S 
Tot.l 
Catch 

(2) 

(2) 

(2) 

32 19.0 lOB 56.5 48 53.3 13426 56.1 
200B SO.2 2269 SO.8 5611 32.5 

71 42.3 33 17.3 12 13.3 9259 3B.7 

I.B 

IS 8.9 

4.2 

14 

1653 41.4 1999 44.7 BOOO 46.4 

4 

1 
16 

0.1 

0.5 

0.5 
0.4 

10 5.2 
104 2.6 

5 2.6 
11 0.3 

2 1.0 
48 1.2 

17 
19 

6 
17 

1 
23 

1 
8 

4 
56 

13 
19 

6.7 
0.4 

1.1 
0.5 

1.1 
0.2 

(2) 

4.4 
1.3 

19 0.1 
449 2.6 

17 0.1 
20 0.1 

lOB 0.5 
231 1.3 

203 
706 

97 
13l 

10 
12 

32 
257 

0.8 
4.1 

0.4 
0.8 

(2) 
0.1 

0.1 
1.5 



S~ecies(l ) Year 

American eel 1975 

Muskell unge 1976 

Goldfish 1975 
1976 

Swallowtail shiner 1975 
1976 

Spotfin shiner 1975 
1976 

White sucker 1975 
1976 

Brown bullhead 1975 
1976 

Banded ki1lfi sh 1975 
1976 

Redbreast sunfish 1975 
1976 

Pumpk; n seed 1975 
1976 

Largemouth bass 1975 
1976 

Tessellated darter 1975 
1976 

Number of Species 1975 
Number of Species 1976 

LGS EROL 
TABLE 2.2-30 

SPATIAL VARIATION IN TOTAL CATCH AND RELATIVE ABUNDANCE Of IMPORTANT SPECIES 
Of fISH AND TOTAL NUMBER Of SPECIES COLLECTED BY SEINE FROM TflE SCHYLKILL RIVER. 1975 AND 1976 

81750 78900 78460 77960 77240 77220 
~ ~ ~ ~ ~ 

Total Total Total Total Total 
No. Catch No. Catch No. Catch No. Catch No. Catch No. 

0.2 

0.1 

2822 71.5 150 22.8 302 60.2 1511 51.8 885 57.5 624 
179 16.3 1144 57.9 130 23.3 218 26.5 538 33.2 632 

1039 26.3 456 69.3 173 34.5 1032 35.4 567 36.9 546 
701 64 497 35.3 353 63.4 315 38.3 796 49.1 1044 

1 0.2 2 0.1 2 0.1 
73 6.7 7 0.4 10 1.8 33 4 15 0.9 136 

3 0.5 0.2 2 
2 0.1 0.1 3 0.2 2 

18 0.5 8 1.2 21 0.7 5 0.3 10 
11 1 22 1.1 4 0.7 46 5.6 21 1.3 27 

18 0.5 25 3.8 12 2.4 4 0.1 23 1.5 5 
35 3.2 41 2.1 7 1.3 83 10.1 136 8.4 61 

2 0.1 0.2 18 0.6 0.5 6 
2 0.2 3 0.2 0.2 4 0.5 0.4 16 

0.2 2 0.1 0.1 
6 0.7 0.1 

2 0.3 2 
2 0.2 14 0.7 11 2 14 1.7 6 0.4 30 

11 15 10 18 18 19 
15 20 15 24 21 23 

Page 1 of 2 

77010 76840 
~ ~ ~ 

Total Total Total 
Catch No. Catch No. Catch 

1 0.1 
(2) 2 0.2 

50.4 620 68.8 1083 55.1 
26.1 226 28 1333 49.1 

44.1 203 22.5 808 41.1 
43.1 315 39 1147 42.2 

1 0.1 
5.6 27 3.3 6 0.2 

0.2 5 0.6 
0.1 1 0.1 

0.8 3 0.3 6 0.3 
1.1 31 3.8 5 0.2 

0.4 21 2.3 17 0.9 
2.5 53 6.6 67 2.5 

0.5 11 1.2 11 0.6 
0.7 8 1 8 0.3 

0.1 
(2) 2 0.2 

0.2 6 0.7 11 0.6 
1.2 23 2.8 44 1.6 

15 17 
25 20 



76820 

S~ies(1) Year No. 

American eel 1975 

Muskellunge 1975 

Goldfish 1975 
1976 4 

Swallowtail shiner 1975 1372 
1976 1576 

Spotfin shiner 1975 1378 
1976 1576 

White sucker 1975 12 
1976 121 

Brown bull head 1975 2 
1976 8 

Banded kill fi sh 1975 7 
1976 41 

Redbreast sunfish 1975 5 
1976 27 

Pumpkinseed 1975 3 
1976 62 

Largemouth bass 1975 4 
1976 2 

Tessellated darter 1975 2 
1976 13 

Number of Species 1975 19 
Number of Species 1976 17 

LGS EROL 
TABLE 2.2-30 

(Cont'd) 

76310 
I 

Total 
Catch No. 

0.1 

47.4 491 
21.2 200 

47.6 329 
51.7 291 

0.4 1 
4 2 

0.1 
0.3 2 

0.2 1 
1.3 9 

0.2 10 
0.9 51 

0.1 1 
2 5 

0.1 
0.1 

0.1 6 
0.4 47 

12 
19 

Page 2 of 2 

75730 
I I 

Total Total I 
Catch No. Catch No. TOTAL 

(2) 

(2) 

(2) 
7 0.5 (2) 

58 3566 54.8 13426 56.1 
29.5 365 24.3 5611 32.5 

38.9 2728 41.9 9259 38.7 
42.9 765 50.9 8000 46.4 

0.1 19 0.1 
0.3 19 1.3 449 2.6 

4 0.1 17 0.1 
0.3 1 0.1 20 0.1 

0.1 29 0.4 108 0.5 
1.3 14 0.9 231 1.3 

1.2 63 1 203 0.8 
7.5 145 9.6 706 4.1 

0.1 37 0.6 97 0.4 
0.7 15 1 131 0.8 

(2) 10 (2) 
12 0.1 

0.7 3 (2) 32 0.1 
6.9 53 3.5 257 1.5 

17 
22 

(1) Not all species caught are listed, but all are included in the totals for the number of species caught. 
(2) Less than 0.11. 



LGS EFOL 

TAELE 2.2- 31 

TOTAL CATCH AND RELA~IVE ABUNDANCE OF SMALL FISHES COLIECTED(l) 
FROM THE SCHUYLKILL RIVER NEAR IGS, 1973 ~HROUGH 1976 

1973 1974 1975 1976 

SDecies ~ --L.. B2.a.- -L ..ti!h- --L- 1!2.&- --L.. 
American eel 4 0.3 3 0.5 5 0.5 1 0.1 
Goldfish 1 0.1 (2) 13 1.2 
Carp 7 0.1t (2) 

Cutlips minnow 1 0.1 (2) 

Golden shiner 10 0.6 (2) 2 0.1 
Comely shiner 14 0.9 (2) 

Satinfin shiner 3 0.2 (2) 

Common shi ner 19 1.2 (2) 7 0.5 
spot tail shiner 56 3.6 (2) 14 1.3 itS 3.2 
Swallowtail shiner 155 10.1 (2) 33~ 31 253 17.9 
Spotfin shiner 706 itS. 9 (2) 43 3.9 It 38 30.9 
Bluntnose minnow 3 0.2 (2) 

Blacknose dace 9 0.6 (2) 1 0.1 
Creek chubsucker 1 0.1 3 0.2 
Whi te sucker 4 0.3 9 1.5 14 1.3 16 1.1 
White catfish 11 0.7 1 0.2 1 0.1 3 0.2 
Yellow bullhead 9 0.6 6 1 22 2 11 0.8 
Brown bullhead 4 0.3 1 0.2 20 1.8 1 0.1 
Banded killifish 56 3.6 (2) 11 1 214 15. 1 
Rock tass 5 0.3 5 0.5 2 0.1 
Redbreast sunfish 68 11.4 216 46.2 83 7.6 196 13.8 
Green sunfish 255 16.6 141 24.6 454 41.5 73 5.2 
Pumpkinseed 54 3.5 152 25.4 19 1.7 1 0.5 
Bluegill 36 2.·3 5 0.5 1 0.1 
Lepomis hybrid 3 0.2 3 0.5 8 0.7 " 0.3 
Smallmouth bass 1 0.1 1 0.1 
Largemouth bass 9 0.6 1 0.1 1 0.1 
Black crappie 6 0.4 2 0.2 1 0.1 
Tessellated darter 27 1.8 (2) 31 2.8 138 9.7 
Yellow perch 1 0.1 

Total 1531 598 1093 11117 

(1) From aqe 0 sunfish population estimate sampling. 
(2) These species not sampled in 1974. 



LGS EROJ. 
TARLE 2.2-32 

TOTAL CATCH AND RELATIVE ABUNDANCE OF FISHES AND HYBRIDS COLLECTED (I) 
DURING LARGE FISH POPULATION ESTlMATR SAMPLING, 1973 THROUGH 1975 

Firestone Limerick A 
1974 1973 

Sl!eciu No. .% No. % No. 

Muskellunge 
Goldfish 185 8.1 113 7.3 34 
Carp 16 0.7 4 0.3 
Golden shiner 34 1.5 38 2.5 
Fallfi.h I 0.1 
Minnow hybrid I (2) 
White sucker 369 6.1 123 7.9 78 
Creek chubsucker 
White catfi.h 29 \.3 15 8 
Yellow bullhead 9 0.4 10 \.0 
Brown bu llhe ad 366 16.0 159 0.6 223 
Channe 1 ca t fi sh 10.3 
Rock bas. 4 0.2 \1 0.7 4 
Redbreast sunfish a31 49.5 670 43.2 117 
Green sunfi.h 37 1.6 48 3. I 7 
Pumpkinseed 71 3.1 262 16.9 43 
Bluegill 6 0.3 27 1.7 
LepOIIli. hybrid 5 0.2 6 0.4 
s..allmouth bas. 15 0.7 5 0.3 
Largemouth bass 4 0.2 44 2.8 
White crappie 4 0.2 5 0.3 
Black crappie 8 0.5 
Yellow Perch 1 0.1 

Total 2286 1550 524 

(I) FrOlll the Schuylkill River near Limerlck Generating Station. 
(2) Less than 0.\%. 

1974 
% 

6.5 

\.3 

14.9 

\.5 

42.6 

0.8 
22.3 

1.3 
8.2 

0.2 
0.2 

0.2 

Limerick B 
1975 1973 1974 

No. % No. % No. % 

I (2) I 
247 6.7 110 7.2 44 5.8 

20 0.5 5 0.3 2 0.3 
145 4.0 44 2.9 10 1.3 

I (2) 
451 12.3 125 8.2 57 7.5 

12 0.3 
57 \.6 0.1 3 0.4 
18 0.5 3 0.4 

1295 35.3 222 14.5 258 33.8 
I 0.1 

45 \,2 5 0.3 4 0.5 
971 26.5 341 22.3 129 16.9 

46 \.3 12 0.11 5 0.7 
210 5.7 596 39.0 223 29.2 

36 1.0 15 \.0 
10 0.3 3 0.2 I 0.1 
10 0.3 I 0.1 3 0.4 
29 0.8 35 2.3 16 2.1 
12 0.3 3 0.2 I 0.1 
47 1.3 D 0.4 4 0.; 

3 0.1 3 0.2 

3666 1528 763 

Vincent Pool All Sites 
1975 1974 All Years 

No. % No. % No. % 

1 (2 ) 
236 5.5 196 6.1 1165 6.5 

21 0.5 17 0.5 85 0.5 
195 4.5 38 1.2 511 2.9 

1 (2) 

2 0.1 5 (2) 
434 10.1 259 8.1 1896 10.6 

41 \.0 53 O. J 
37 0.9 12 0.4 162 0.9 
26 0.6 2 0.1 162 0." 

1654 38.4 1103 34 .5 5280 29.6 
2 0.1 3 (2 ) 

41 1.0 II 0.3 125 0.7 
930 2\.6 307 9.6 4596 25.8 

60 1.4 95 3.0 310 1.7 
384 8.9 1109 34.7 2898 16.3 
87 2.0 7 0.2 178 1.0 
14 0.3 20 0.6 59 0.3 
2 (2) 2 0.1 39 0.2 

44 1.0 2 0.1 175 1.0 
44 1.0 5 0.2 74 0.4 
51 1.3 9 0.3 \J1 0.1 

4 0.1 1 (2) 13 0.1 

4)\2 31'19 11828 



!.GS EROL 

TABLE 2.2-33 

TOTAL CATCH AND RELATIVE AEUNDANCE OF FISHES CCLLECTED(I) 
DURING CATCH-PER-UNIT-EFFORT SAMPLING, JtlLy THROUGH DECEMBER 1916 

FirestonE limerick A Limerick C Vincent A Vincent B Total 

Species ~ -L. ~ --L- ~ -L- ~ -L B2a. --L- ~ -1_ 

American eel 13 2 15 1. 1 26 2.9 12 2 1 1.8 13 1.9 
Goldfish 4 0.6 181 12.9 22 2.5 49 8.3 2 0.5 258 6.6 
Carp 19 1.4 1 0.1 16 2.1 5 1.3 41 1 
Golden shi ner 1 0.2 44 3.1 6 0.1 11 1.9 204 52.4 266 6.8 
Minno1ol hybrid 1 0.1 1 0.1 9 1.5 11 0.3 
OUilll::ack 1 0.1 1 (2) 

White sucker 20-5 32.1 239 11.1 - 285 31.8 141 23.9 21 6.9 891 22.9 
Creek chub sucker 19 1.4 2 0.3 21 0.5 
White catfish 12 1.9 9 0.6 3 0.3 2 0.3 26 0.1 
Yellow bullhead 10 1.6 12 0.9 20 2.2 4 0.1 6 1.5 52 1.3 
Brown bullhead 51 8.9 302 21.6 60 6.1 40 6.8 24 6.2 483 12.3 
Channel catfish 1 0.1 1 (2 ) 

Rock tass 4 0.6 11 0.8 11 1.9 3 0.5 2 0.5 31 0.9 
Redbreast sunfish 219 43.1 204 14.6 2/J0 26.8 112 19 19 4.9 854 21.8 
Green sunfish 10 1.6 85 6.1 58 6.5 23 3.9 18 4.6 19/J 5 
Pumpkinseed 11 2.1 166 11.8 115 12.8 122 20.6 51 14.1 411 12.2 
Bluegill 1 0.2 1 0.5 1 0.8 8 1. It 1 0.3 24 0.6 
Lepomis hvtrid 11 1.1 9 0.6 9 1.5 6 1.5 35 0.9 
Smallmouth bass 11 1.1 2 0.2 5 0.8 1 0.3 19 0.5 
Largemouth bass 1 0.2 22 1.6 18 2 2 0.3 3 0.8 46 1.2 
White crappie 5 0.4 2 0.2 2 0.3 It 1 13 0.3 
Black crappie 28 2 6 0.7 16 2.1 3 0.8 53 1.4 
Yellow perch 2 0.3 21 1.5 6 0.1 3 0.5 32 0.8 
Walleye 1 0.1 1 (2 ) 

Total 638 1401 896 591 389 3915 

(I) From the Schuylkill River near Limerick Generating Station 
(2) Less than 0.11 



LGS ERCI 

'IABLE 2.2-34 

FISHES TAKEN BY TRAF NE'I FROM THE SCHUYLKILL RIVER AT VINCENT POOL FROM MAY 1971 
'IBRCUGB DECEMBER 197E 

1971 1912 1973 1974 1975 1976 'IO'IAL 
SDecies ~ -L. ~ -L.. -!i2.:. -L.. ~ --L- -B2s --L- J!h -L. ~ _L 
Bowfin 1 (I) 1 (1) 1 ' (1) 3 (1 ) 

American eel 8 0.2 5 0.2 14 0.3 15 0./1 55 1.6 97 0.5 
Goldfish 9 0.2 10 0.3 34 0.7 185 4.7 35 3.8 25 0.7 298 1.5 
Carp 12 0.3 6 0.2 7 0.1 6 9.2 5 0.1 36 0.2 
Golden shiner 10 0.3 8 0.3 4B 1 409 10.3 6 0.6 57 1.6 538 2.7 
Spottail shiner 9 0.3 19 0./1 6 0.2 20 2.2 23 0.7 77 0./1 
Swallowtail shiner 2 0.1 10 0.3 16 0.3 1 (I) 1 0.1 30 0.1 
Spotfin shiner 1 (I) 5 0.1 6 (1) 

Minnow hybrid 2 0.1 2 (1 ) 

Ouillback 1 (I) /I 0.1 4 0.1 9 (I ) 

~hite sucker 21 0.5 21 0.7 97 2 B7 2.2 19 2.1 60 1.7 305 1.5 
Check chub sucker 2 0.1 1 (1) 1 (1) 4 (I ) 

White catfish 22 0.6 /14 1.5 9/1 2 65 1.6 4B 5.2 73 2.1 346 1.7 
Yellow bullhead 5 0.1 1 (l) 2 (I) 3 0.1 1 0.1 8 0.2 20 0.1 
Brown bullhead 1496 3B.3 1127 37.5 1309 27.4 991 25.1 287 31 615 17.5 5B25 29 
Channel catfish /I 0.1 10 0.3 15 0.3 34 0.9 6 0.6 10 0.3 79 0.4 
Margined madtom 1 (1) 1 (1 ) 

Rock bass 21 0.5 14 0.5 15 0.3 25 0.6 13 1./1 51 1./1 139 0.7 
Redbreast sunfish 57 1.5 71 2./1 138 2.9 162 /1.1 75 8.1 538 15.3 10/11 5.2 
Green sunfish 113 2.9 20 0.7 75 1.6 153 3.9 19 2.1 2/13 6.9 623 3. 1 
Pumpkinseed 1932 49./1 1449 48.2 2527 52.8 1471 37.2 29B 32.2 1265 35.9 89/12 44.5 
Blueqill 15 0.4 73 2.4 119 2.5 81 2 31 3.3 105 3 424 2.1 
Lepomis lJvbrid 3 0.1 15 0.5 23 0.5 29 0.7 8 0.9 118 3.4 196 1 
Smallmouth bass 1 (1) 2 0.1 3 (I) 

I.arqemouth bass 2 0.1 1 (1) 8 0.2 11 0.1 
~hite crappie 146 3.7 68 2.3 171 3.6 136 3.4 32 3.5 66 1.9 619 3.1 
Black crappie 31 0.8 39 1.3 59 1.2 85 2.1 27 2.9 163 4.6 494 2 
Tessellated darter 1 (l) 1 (I ) 

Yellow perch 3 0.1 18 0.5 21 0.1 

. 
Total 3909 3()05 478/1 3956 926 3520 20100 

(I) Less than 0.11 



LGS EROL 

't'!\ELE 2.2- 35 

CRITERIA FOR DETERMINING OF IMPORTANT FISHES OF THE SCHUYlKIn, RIVER 

IMPORTANCE. 

COITlJ.!lQ!Llism Commercial Re~tional ggological 

American shad l X X 
American eel 2 X X 
Muskellunqe X 
Goldfish2' 3'" X 
Swallowtail shiner"'5 X 
Spotfin shiner"·5 X 
White sucker 2 ' 3 '. X X 
Brown bullhead2' 3 '. X X 
Banded killifish X 
Redbreast sunfish2 ' 3 ' 6 X X 
Pumpskinseed2' 3' 6 X X 
Larqemouth bass X 
Tessellated darter X 

Abundant 

Xl 

X 
X 
X 
x 
X 

X 
X 

___________ L~INK TO PLANT 
DIRECT 

Susceptible 
to 

ImpiillI~n.t 

X 
X 

X 
X 
X 
x 
X 
X 
X 
X 
X 
X 

Sus cePtible---susceot ible--
to to 

Entrainment Qischsrqe 

• 

X 

X 
X 
X 
x 

x 
X 
X 

X 

X 
X 
X 

X 

X 
X 
X 

1 Importance of species larqely dependent on results of Pennsylvania Fish Commission proqram to 
provide fishways at dams downriver of LGS. 

2 Species samples by larqe fish catch-per-~er-unit-effort proqram. 
3 Species sampled by larqe fish population estimate proqram. 
" species sampled by push-net proqram. 
5 Species sampled by seine proqram. 
• Species sampled by aqe and qrowth proqram. 



LGS EROL 

TAELE 2.2-36 

SPATIAL AND TEMPORAL VARIATION IN CATCH-PER-UNIT-EFFCRT (NC./MIN OF 
ELECTROFISHING X 100) OF IMFCRTANT SPECIES COLLECTED FROM THE SCHUYLXILL RIVER 

NEAR LIMERICK GENERATING STATION, JULY THROUGH DECEMBER 1976 

Common Name" Limerick Limerick Vincent Vincent 
Month [;i.[~!nQD§ 1\ C A ~ 

American eel 
Jul 18.81 2.08 14.89 5.58 1.15 
Auq 0 2.23 5.41 3.31 1.52 
Sep 2.22 8.29 6.09 0 1.52 
Oct 0 2.08 0 3.57 0 
Nov 4.04 2.96 6.44 1.25 11.00 
Dec 0 0 0 0 1.115 

Goldfish 
Jul 0 22.39 7.26 13.70 1.75 
Auq 3.51 29.83 2.38 1.09 1.04 
SeD 3.03 21.98 4.38 3.77 0 
Oct 0 29.72 8.03 18.70 0 
Nov 0 53.11 11.17 8.85 0 
Dec 0 115.51 11.10 12.76 0 

White sucker 
Jul 10.11 11.35 7.32 8.06 0 
Auq 82.22 14.26 22.87 31.21 1.96 
sep 93.57 58.96 78.31 29.50 3.51 
oct 115.75 83.20 106.80 62.73 5.09 
Nov 96.57 68.36 122.112 28.27 5.56 
Dec 69.9/1 611.21 56.99 13.26 22.11 

Brown bullhead 
Jul 57.911 111.00 25.011 7.38 0 
Auq 31.87 25.80 25.16 20.97 0 
Sep 11.79 23.05 16.93 3.59 1.75 
Oct 0 12.86 11.61 11.09 8.3/1 
Nov 16.18 163.78 3.91 11.42 14.44 
Dec 2.22 711.30 2.78 0 8.811 

Redbreast sunfish 
Jul 167.50 7.113 17.59 1.19 4.70 
Auq 133.53 211.08 53.96 9.05 5.88 
sep 14/1.00 39.91 100.96 118.911 10.29 
Oct 62.18 139.56 107.5/1 62.115 11.68 
Nov 62.23 47.08 35.75 17.02 0 
Dec 20.82 18.55 13.10 9.11 0 

Pumpkinseed 
Jul 6.83 3.13 9.89 5.711 18.30 
Aug 9.59 16.82 50.21 12.61 8.09 
sep 15.76 17.83 65.92 40.64 12.011 
Oct 0 117.95 9.60 38.71 33.54 
Nov 0 74.87 6.80 33.85 9.78 
Dec 0 29.72 9.75 14.66 6.96 



LGS ERCL 

'IAELE 2.2-37 

ESTIMATED NUMBER AND BIOMASS OF SELECTED IMPORTANT SPECIES CCLLECTED FROM THE SCHUYLRILL RIVER 
DURING LARGE FISB PCFULA'IION ES'IIMA'IE SAMPLING, 1973 'IHROUGH 1977 

Fj,&:est2ne Limerick~ Limerj,ck E J!e~ Limedck )linceDt pool--
Common~ ~ ~ .kgLJ].s ~ ~ ~ kg/ha &Lb2 1s.glJl! No/ba kg/ha 

Goldfish 1973 326 73.24 
1974 195 nc t 

1975 161 34.86 120 28.42 1110 31.64 
1977 259 54.81 212 56.53 51111 91.44 378 73.99 167 32.98 
Mean 227 187 115.70 332 59.93 281 59.62 

White sucker 1973 3211 80.70 
19711 300 nc 11111 nc 
1975 239 45.00 168 30.42 203 37.71 
1977 384 56.96 145 . 23.23 3111 49.12 243 36.18 220 32.14 
Mean 342 192 34.12 255 39.77 257 51.53 182 

Brown bullhead 1973 566 95.12 
1974 231 nc 1868 nc 
1975 517 50.53 558 88.13 537 69.23 
1977 46 6.10 152 34.93 158 36.22 155 35.58 1068 207.47 
Mean 139 335 42.73 358 62.18 "'9 66.64 1468 

Redtreast sunfish 1973 271 10.22 239 9.14 255 9.68 
1974 377 nc 134 nc 
1975 341 10.55 237 8.59 289 9.57 
1977 723 22.37 494 18.83 283 10.99 389 14.91 345 8.20 
Mean 550 369 13.20 253 9.57 311 11.39 2110 

Pwnpkinseed 1973 79 3.22 223 9.73 151 6.48 
1974 445 nc 
1975 59 2.12 127 4.80 93 3.46 
1977 28 1.34 91 4.68 60 3.01 81 3.65 
Mean 55 2.23 147 6.40 101 4.32 263 

t not calculated 



LGS ERCI 

'IABLE 2.2-38 

MEAN CALCULATED FOIlR LENG'IH AT ANNULUS FOR SELECTED IMPORTANT SPECIES COLLECTED 
FROM THE SCHUYLKILL FIVER NEAF LIMERICR GENERATING S'IATION, 1913 THROUGH 1915 

~. of 
CQmIDolL~ame .IstY L~atiQn SDecimens ~eighted Mean_Lengtb~~l,~~R~Annulus 

-L II III -1Y ..:L -Yl VII 

Goldfish 1914 Ccml::ined 45 113 190 

White sucker 1913 Limerick A 126 81 190 21ft 
Limerick E 112 98 204 219 303 
COD'l::ine.d 298 93 198 258 303 

Brown l::ullhead 1913-14 Combined 351 91 1IJ1 119 209 239 258 264 
1915 Coml::ined 81 103 155 194 222 251 216 

Redbreast sunfish 1913 Ccml::ined 516 42 94 131 145 159 
1915 Combined 88 31 89 115 110 

Pumpkinseed 1913 Limerick A 109 51 90 103 
Limerick B 228 50 98 124 
Combined 331 51 95 121 

1975 Limerick II 23 44 94 116 
Limerick B 43 39 90 106 
Combined 66 41 91 111 

largemouth bass 1973 Combined 17 90 126 242 



LGS ERCL 

'!AELE 2.2-39 

LENGTH-WEIGHT RELATIONSHIPS(I) FOR SELECTF.D IMPORTANT 
SPECIES COLLECTED FPOM THE SCHUYLKILL RIVER NEAP LIMERICK GENERATING 

STATION, 1973 '!HROUGH 1978 

-------------- -----------No. of 
Common_Name Yeax !.Q.£,gll.QD §pecim!ill.§ -~- _L 

Goldfish 1915 Limerick A 12 - 9.93 2.88 
Limerick B 29 - 9.04 2.11 

White sucker 1973 Limerick A 62 -10.24 2.82 
Limerick E 66 - 9.41 2.69 

1916-18 Combine d (2 ) 2,034 -11. 16 2.99 

Brown bullhead 1913-14 Combined( 3) 564 -10.62 2.90 
1915 Can1::ined O ) 91 - 9.84 2.14 

CombinedU) 1,349 -11.54 3.08 

Redbreast sunfish 1913 CombinedO) 345 -10.33 2.93 
1915 Combined O ) 88 -11.12 3.09 

Combined U ) 1,621 -11.10 3.21 

Pumpkinseed 1913 Limerick A 124 -10.28 2.95 
Limerick B 31 - 9.18 2.72 

1975 Limerick A 23 -11.13 3.23 
Limerick E 43 - 1.26 2.30 

(I) ~~ W = a+b In FL. 
(2) Sites Limerick A, B, C and Firestone. 
(3) Sites Limerick A and B. 



1GS EFCL 

TJ!EIE 2.2-40 (Page 1 of 2) 

NUMBEF OF SAMPLES EY Y~AF. FROGFAM. AND SITE 
COLLECTED FFOM PEFKICMEN CFEEK. 1972 'IHRCUGE 1917 ,(I) 

-----
l'J;'QgIglll/Sites 1972 ..1273 ill.! .12]j 1976 1977 

water Quality 
P1B100 24 
P14390 1q 24 24 24 

Phvt opl ankton 
P14390 11 

Periphvton 
P14390 14 

Benthic Macroinvertebrates 
F22000 12 12 9 11 
P13600 10 12 9 11 

Macroinvertetrate Drift 
P1U90 12 8q 72 

Larval Fish Drift 
F14390 479 514 504 696 

Larval Fish Trap 
F14390 84 240 

Seine 
P19775 11 11 
P16500 11 11 
P14455 10 10 
P14320 10 11 
P14130 11 11 
P13580 11 11 

Small Fish Population Estimates 
P14B30 3 
P14690 3 3 
P145B 5 3 
P14225 3 3 
P14210 3 3 



Program/Si tes 

Larqe Fish Population Estimates 
P20000 
P19765 
P14390 
P14160 
P14020 

Aqe and Growth 
F20000 

White sucker 
Redbreast sunfish 

P19860 
Redbreast sunfish 
Green sunfish 
Smallmouth bass 

P17400 
Redbreast sunfish 
Smallmouth bass 

P14390 
White sucker 
Red l:re ast sun fis h 
Green sunfish 
Smallmouth tass 

P14160 
White sucker 
Redl:reast sunfish 

P14020 
white sucker 
Redbreast sunfish 

F13580 
Redcreast sunfish 
Green sunf ish 
Smallmouth bass 

IGS ERCL 

TAELE 2.2-40 (Cont'd\ (Page 2 of 2) 

j972 1973 197,g 1.212 1ill 

4 
2 

5 5 
3 2 3 
2 2 

49 
64 

51 
30 

9 

50 
28 

33 
53 65 
32 
40 

46 
64 

36 
56 

77 
41 

5 

(~ee footnotes in Table 2.2-72 for the definition of what constitutes one sample. 

1977 



LGS ERCI 

'IABLE 2.2-" 1 

NUMBER OF SAMFLES EY MONTH, PROGRAM, AND YEAR COLLECTED 
FRC~ FERKICMEN CREEK, 1972 'IHROCGH 1977 1,2 

Pro a ram/Ya.. Jan F-:l:: Mar bu May .i!JlD M ~ ~ ~ Nov ~ 

Water Quality 
197IJ 2 2 2 2 2 2 2 
1975 2 2 2 2 2 2 2 2 2 2 2 2 
1976 2 2 2 2 2 2 2 2 2 2 2 2 
1977 " " " " " " " q " " " " 

Phytoplankton 
1974 1 1 1 1 1 1 1 1 1 1 1 

Periphyton 
1913 q 3 4 2 2 

Benthic Macroinvertebrates 
1912 1 2 2 2 2 2 2 2 2 2 2 1 
1913 2 2 2 2 2 2 2 2 2 2 2 2 
191" 2 2 2 2 2 2 2 2 2 
1916 2 2 2 2 2 2 2 2 2 2 2 

Macroinvertel::rate Drift 
1912 12 
1913 12 12 12 12 12 12 
1914 12 12 12 12 12 12 

Larval Fish Drift 
1913 48 96 120 95 96 2q 
1914 47 1"q 114 104 105 
1975 11l1l 72 1"4 lIJ" 
1916 72 132 132 1"4 216 

Larval Fish Trap 
1975 24 12 24 24 
1976 21l 48 48 48 72 

Seine 
1915 4 6 6 6 6 6 6 6 6 6 6 
1916 6 6 6 6 6 6 6 6 6 6 5 

ISee footnotes in Table 2.2-7 for definition of what constitutes one sample 
2Number of samples for Small Fish Population Estimate, Large Fish Population Estimate, and 
Aqe and Growth programs was not included l::ecause only annual data was utilized. 

----



LGS EROL 

TABlE 2.2-/1 2 (Page 1 of 2) 

MONTHLY QUALITATIVE LISTING OF FHYTCPLANR~ON GENERA CCLlEC~D A~ P1/1390 IN PERKIOMEN CREEK IN 197/1 

~~ 1/1 feb 1/1 Ha[ 18 612[ ~;} Ha:l! 31 Jul ~9 alaSi ~Q ~~12 18 Cct ~1 Nov .12 Dec 

Chlorophyta 
Eudorina X( I) X X 
Pleodorina C 
Volvox X 
Chlorococcum X X X X 
6!lk.i.§trode§mys X X C C C X X 
1S.i.I:cbnedella X X X X 
Selena strum X X X X X 
Oocvstis X 
Coelastrum X X X X 
SCe!ledesmus X X A C X X X 
Hvdrodictvon X 
fediastrum X X X X X X C X X 
Ulothrix X X X 
Hi cro!;mor a X 
Stige2clonium X X X X 
Oedogonium X X 
Cladol2bora X 
Hougeotia X X X 
Spi[09Vra X X X X 
Closterium X X X X X X X 
Cosmarium X X X X X 
Desmidium X X 
staurastrum X X X X X X X X 

Unknown - Flagellated X X X X X X X 

Euqlenophyta 
Euglena X X 

Pyrrhophyta 
Ceratinm X 

Bacillariophyta 
Dinollryon X 
Mallomonas X X X 
S:l!!lura X X X 
CQ§cj.nod,i.§cus X X X 
CyclQtella X X X X X C X X 
HelQ§il:a X X X X X X A C C X X 
Stephanod,i.scus A X 
Asterionella X X X X X X X 
Dj.atQma X X X X X X X 
Fraqilaria X X X X X X X X X X C 
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TAELE 2.2-42 (Cont'd) (Page 2 of 2) 

,S Jan 19 ESit 14 Mar 1§ a" ,~ Ha~ Jl ~uJ. 29 aug ,0 §eg 18 Oct ~1 NQv i2 Dec 

Bacillariophyta (cont.) 
Meridion X X X X X X 
Ot?ephora X 
S~nedra X X X X X X X X X X 
Tabellaria X X X 
Coccooeis X X X X X 
Gy,osigma X X X X 
Navicula X X X X X X C X A A ~ 

Gomghonema X X X X X 
CVPlbella X X X X X X X X X 
Nitzschia X X X X X X X X C X X 
Rboicosghenia X 
surirella X X X X 

Cyanophyta 
~o!i:1Q§l2bae'i!.lm X 
Me,i§mogedia X X 
Microc~stis X 
O§cillatoria X X X X X X X X X 
Anabaena A X 
~U.iStbQ§i~Qn X 

(1) X = present. C = common. A = abundant 
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'tABLE 2.2-43 

PERIPHYTON PRCDUC'IICN l.IS'IED AS 'tC~Al. BICMASS 
(STANDING CRCP) MG/DM2 AND TOTAl. PRODUCTIVITY RATES MG/CM2/[AY~ (1) 

Exposure Mean Ash-free Accumulation Production 
Date Time (daY§l Wt. jmg/drr21 _lmgl_ Jm.9Ldm 2 /,g,2.Y::!l 

17 Auq 10 58.7 
24 Auq 17 80.9 22.2 3.17 
31 Auq 24 73.0 - 7.9 -1.13 

7 Sep 7 74.2 
14 Sep 14 98.3 24.1 3.44 
21 Sep 21 23.8 -74.5 -10.64 

5 Oct 7 34.5 
12 Cct 14 90.7 56.2 8.03 
19 Cct 21 105.7 15.0 2.14 

26 Oct 7 18.1 
2 Nov 14 12.6 - 5.5 -0.79 
9 Nov 21 29.8 17.2 2.46 

12 Dec 12 4.2 
19 Dec 19 3.2 - 1.0 -0.14 

(1) Values (ash-free dry weiqhts) are listed fer station P14390, 
Perkiomen Creek, Durinq 1973. 
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TABLE 2.2-"4 (Page 1 of 3, 

SPECIES LIST AND RELATIVE 'U~LITATIVE ABUNDANCE OF MACRCINVERTEBRATES COLLECTED BY ALL METHODS 
F~M ALL HAEITATS IN EAST BRANCH PERRICMEN CREER AND PER~IOMEN CREE~, 1970 THROUGH 1976 (1)'(2) 

PORIFERA 
Sponqillidae (U,28, 

COELENTERATA 
~ sp. (C,12, 

PLATYHELMINTHES 
Plaqiostomidile 

Hydrolimax grisea (U,21, 
Planariidae 

Dugesia dorptocephala (A,21, 
Q. tigrina (U,21, 

NEMERTEA 
Prostoma graecense (C,15, 

NEMATODA (U,12, 
BRYOZOA 

Plumotella repens (C,1~' 
ANNELIDA 

Oligochaeta 
Lumbricidae (U,2, 
Tubificidae 

Limnodrilus hoffmeisteri (C,2, 
~. claparedianus (U,2, 
Branchiura sQWerbyi (U,2, 
Peloscolex ~ (U,21 
Aylodrilus limnobiys (U,2, 

Aeolosomatidae (U,2, 
Naididae 

Ophidonais serpentina (U,18, 
Bii§ QQmmunis (U,18, 
Pristina breyiSetf (U,18, 
i. foreli (U,18, 

Lumbriculidae (A,2, 
Branchiobdellidae (U,2, 

Hirudinea 
Glossiphoniidae 

Helobdella stagnalis (U,32, 
.H. lineata (R,32, 
.H. elongata (R.32, 
Placobdella oroata (R,32, 
i. parasitica (U,32, 
Actinobdella triannulata (R,32, 
BatraQQbdella phalera (R,32' 

Piscicolidae 
Piscicolaria reduct a (R,24, 
Piscicola milneri (R,24, 

Erpobdellidae 
Erpobdella pynctata (C,32, 

Hir udinidae 
Haemopis marmorata CR,32, 
Macrobdella decora (R,32, 

ARTHROPODA 
Isopoda 

Asellidae 
Asellus CQmmunis (C,38, 
A. JUygi.!:!§ (R, i'1l1 

ARTHROPODA (cont'd, 
Amphipoda 

Talitridae 
Hyalella a;teca (U,28, 

Gammaridae 
Gammarus fasciatY§ (U,28, 
Crangonyx gucHts CR,28, 
ftygon~§ ap. (R,19, 

Cecapoda 
CaJftbaridae 

eambarus bartoni (C,28, 
Orconectes limosus (C,28, 

Hydracarina (C,28, 
Collembola 

Isotomidae 
Isgtoma sp. (C,28, 
Isotomurus palustris (C,28, 

Poduridae 
Hypogastrura sp. (0,28, 

Sminthuridae (0,28, 
Ephemeroptera 

Ephemeridae 
Ephemera si~ulans (R,6, 

caen idae 
caenis sp. (C,12, 

Tricorythidae 
Tricorvthodes ap. (C, 12, 

Ephemerell idae 
Ephemerella deficiens (C,6' 
I. attenuata (U,6' 
I. ~orothea (U,6, 

Leptophlebiidae 
Paraleptophlebia rraepedita (U,6) 
Choroterpes basalis (U,6, 

Eaetidae ' 
Eaetis intercalaris (A,6, 
~. frondalis (R,6) 
~. flayistriqa (R,6, ». cinqulatua (U,6, 
~. .tl.!tt!2 (R, 6) 
Call ibaetis flyctuans CR, 6) 
Ameletus lineatys CR,6, 
pseudoclqeon myrsum (C,6, 
I. punctiventris (U,6) 
Heterocloeon curicsum (C,6) 
Cloeon alamance (U,6, 
Centroptilum sp. (R,6, 

Siphlonuridae 
Siphlo~ sp. (R,6, 
Isonyclli.! Sl=. (C,6' 

He pt aqenii dae 
Bectagenia sp. (R,6, 
Stenonema (=~enacron' (0,22) 
intercunctatum h~t~TntaTRalp 

ARTHRCPCDA (cont'd, 
Ephemeroptera (coot 'd) 

Heptageniidae (cont'd, 
Stenonema ~~Ym (R,22, 
~. nepotellum (C,22, 
§. rubromaculatum (R,22, 
li. rubrum (C, 22, 
li. vicarium (R,22, 
li. tIipunctatum (t,22, 
li. smithae (R,22, 

Odonata 
Gomphidae 

QgmPb2§ quadricolor (R,26) 
Lantbu§ albistylus (U,26, 

Libellul idae 
Plathemis lydia (e, 26, 
Leycorrbinia sp. (R,12, 
Perithemis ap. (R,26, 
Libellyla sp. (R,26) 

Macromiidae 
Macromia alleghaniensis (C,26, 

Corduliidae 
Epicordylia princeps (R,26, 
NeYrocordulia obaoleta CR,12, 

Calol=terygidae 
~Qpteryx sp. (R,12) 

Coenaqrionidae 
Argia spp. (C,12' 
Enalla9!!@ app. (R ,12, 
IschnuX! app. (0,12, 

Aeachnidae 
Basiaeschna jelnata (R,28, 
Aeschna sp. (U,12, 
Anax junius (U,26, 

Plecoptera 
Taeniopterygidae 

Stropbocteryx fasciata (R,35, 
Taeniopteryx Diyalis (C,35) 

Capniidae 
AIIQCaBnia vivirara (C,35, 
A. ngmaea (0,35, 
A. rickeri (0,35, 

Nemouridae 
ftmphinemura delosa (C,35) 

Perlidae 
Neoperla clymene (V,35, 
PbasganoPhora capitata (R,35, 
Perlesta placida (e,3S) 
~neuria abnormi§ (R,35, 

Leuctridae 
Ieuctra sp. (R,35, 

Perlodidae 
IscFerl! til!p~~ (r,35) 

rhlnrnnPrl;~~p I~_~~\ 



ARTHROPODA 
Hemiptera 

Gerridae 
~~ reM1g~s (C,7) 
Metrobates An9malus (C,7) 
Bbeumatobates .dled (C,7) 
Trepotates subnitidus (C,7) 

Veliidae 
Bbaqqvelia sp. (C,28) 
Microyelia sp. (A,28, 

Corixidae 
Trichocorixa ~ (U,40) 
Sigara modesta (C,17) 
palmacori~ sp. (R,28, 

Saldidae 
pentacora sp. (U,31) 
saldula ap. (U,37, 

Notonectidae 
Notonecta ap. (R,28, 

Be los tomatidae 
Belostoma sp. (R,37, 

Meqaloptera 
Sialidae 

Sialis sp. (C,28, 
Corydalidae 

Corydalus oornutus (C,28, 
Niqronia serricQrnis (R,27) 

Coleoptera 
Haliplidae 

Peltodvtes dYodecimpUnct.atWi (U,1' 
.f • muticus (B, 1) 
Haliplus fasciatus (R,l, 

Dytiscidae 
Ilybiys sp. (R,'" 
Bidessus affinys (R,11) 
Agabus qagates (C,1', 
Hydroporys (CQns!milis (C,1', 
lI. sp. A (R,39, 
Hydroyatus sp. (R,28, 
Laccophilus proximys (C,11' 
Cgpelatus glyphicys (R,11) 

Gyrinidae 
Gyrinus analis (R,'" 
Pineytus hornii (R,1', 

Hydrophilidae 
Berosys peregrinus (C,1', 
~. striatus (U,11) 
Eoochrys pvgmaeys (C,1', 
~. perplExu5 (U,'" 
~. cinctus (e,2S, 
Helopborus lacustris (U,11) 
Laccobiys agilis (C,111 
P~racymys sUbcupreus (C,11) 
Tropjsterpus glaber (U,11' 

LGS ERCL 

~ABLE 2.2-44 (Conti d) 

AR~HRCPCDA (cont'd, 
Coleoptera (cant'd) 

Hydrophilidae (cont'd, 
I. lateralis (C,'" 
Anacaena limbata (C,1', 
Sphaeridiym spp. (U,37) 
Hydrobius melaepum (R,'" 

Hydraenidae 
Hydraena sp. (U,37, 
Ochthebius sp. (U,37) 

Hydroscaphidae 
Hydroscapha ~§ (R,37) 

Psephenidae 
Psepbeng§ herricki (C,3, 

Eubriidae 
Ectopria neryosa (U,3, 

Dryopidae 
Helichus ap. (U,3) 

Elmidae 
Ancyronvx yariegata (R,33) 
Dubiraphia yittata (C,3, 
Q. biyittata (U,3, 
~. gyadrinotata (F,3, 
MicrQCyllge,us pysillys (C,33, 
Optioservus trivittatus (C,3, 
~. ayalis CR,3, 
§tenelmi§ crepata (A,3, 
~. ap. B (R,39, 
Macronychys glabratus (R,33) 
CulipJoj.us latiusculus (R,33, 

ChrysoJllelidae 
Galerucella numpbaeae (U,11) 
ponagia piscatrix (R,l', 

Neuroptera 
Sisyridae 

Climacia areolar1§ (U,28) 
'Irichoptera 

Glos80somatidae 
Glos90soma sp. (R,31, 

Rhvacophilidae 
Protoptila sp. (R,31) 

fhilopotamidae 
Chimarra obscura (A,31) 
~. aterrima (U,31) 
Wormaldia moestys (U,31, 

Psychomyiidae 
fyctioRbli~ yestitus (F,1~, 
!. sp. A (R.,14, 
pglycentIQPYs ap. (U,14' 
~eyreclipsi8 sp. (0,1~' 

Phryganeidae 
Riilostomis ap. (R.,31, 

Limnephilidae 
NeophVlax sp. (R, 13) 

(Paqe 2 of 3, 

ARTHR.OFOCA (ccnt'd, 
Trichoptera (cont'd, 
Le~oceridae 

Ceraclea trans~ (B,29) 
~. sp. A (U,39, 
Cecetis spp. (U,31, 
Mystacides sepulchralis (R,31, 
Triaenodes s~. (R.,31) 

HydropsycHdae 
Cheumatcpsyc~ s~~. (A,31, 
Hydropsyche ~~ (0,31, 
n. chalerata (R,31, 
.D. sp. A (C,39, 
n. sp. B (R,39) 
B. sp. C (A,39) 
.H. sp. t (U,39) 
B. sp. E (C. 39, 
Macronema zetratym (C,31, 
DiplectIQna modesta (F,31, 

Hydroptilidae 
Hydroptila ~ (U,31, 
.D. consimilis (C,31) 
.D. ppatulata (C,31) 

. B. armata (U, 31, 
.D. )aubesiana (F,31) 
Leucptrichia pictipes (A,31, 
Agraylea sp. (B,31' 
oxyethira s~. (F,12) 

Lepidoptera 
Pyralididae 

ParargYractis ap. (C,37, 
Diptera 

Tipulidae 
LimnOFtila sp. (R,31, 
Heliys sp. (R,37) 
Dicranpta sp. (F,37, 
ErioFtera sp. (V,37, 
AntQCha sp. (U,37) 
pseudolimnopbila ep. (t, 20) 
Limon!a ap. CR,37) 
Paradelpbomyia ep. (R,37, 
~ ap. (R,31) 
Iipula spp. (U,37, 

Siwuliidae 
Simuliu, vittalYm (A,34) 
Prosi~ylium sp. (U,37) 

Chironolddae 
psectrotcmYpys mn (F,30) 
Tanypus sp. (F,23) 
Prccladius ~~y! (t,30, 
Atlabesmyia !yrienei~ (U,30) 
pentaneurini spp. (A,23) 
~aoytarsini (A) includinq 
Micropsectra gmunoeneis (20, 



ARTHROPODA (cont'd, 
Diptera (cont'd, 

Chironomidae (cont'd. 
Taoytarsus exigua (30. 
~. guerla (30" and 
~. glabrescens (30, 
pseudochironomus fulyiventris (R,30, 
Chironomus spp. (C,23, 
Cryptochironomus fulygs (U,30, 
~. ~ (U,10, 
~. blarina (U,10, 
Endocbironomus sp. (U,23, 
Tribelos sp. (U,23, 
~rotendipes modestus (U,30, 
G1YDtotendipes sp. (U,23, 
Polypedi1um illinoeDse (A,30, 
R. fallax (R,20) 
Paracladopelma sp. (R,23, 
Microtendipes tarsalis (C,30, 
Paralauterbgrniella ap. (R,23, 
Paratendipes sp. (U,23. 
StictQChirOOomus sp. (U,23. 
StenQChirOOQmus sp. (U,23, 
Parachironomus sp. (0,23, 
Phaenopsectra sp. (0,23, 
XeDQChirongmus xenolabis (R,30, 
Diamesa niyoriunda (0,30, 
Cardigcladius obscurus (C,30, 
Cricotopus bicinctus CA, 30, 
k. sp. 1 (R,30, 
other Cricotopus spp. (C,23, 
Orthocladius riyulorum (0,30, 
Eukiefferiella spp. (U,23, 
Trichocladius sp. (0,23, 
DiplQcladius cultriger (0,30, 
psectrQCladius sp. (U,23, 
Brillia sp. (R,23, 
Metriconemus sp. (R,23, 
Corynoneura lUU!!(R,30, 

« LGS . .JL 

TAELE 2.2-44 (Contl~' 

AF~HROPODA (cont'd) 
Diptera (conti d, 

Chironomidae (cont'd) 
Heterotris§Qcladius sp. (0,23, 
lbienemanniella sp. (R,23, 

Psychodidae 
fsycboda sp. (U,20, 
Periooma sp. (R,20, 
Telmatoscopus sp.(R, 20) 

Heleidae 
Palpomyia spp. (C,31, 
DaSYhelea sp. (F,37, 
Atrichopqqgn peregrinue (R,36, 
~. sp. A (R,39, 
~. sp. B (R,39, 
Sti10bezzia sp. (F,36, 
CUlicoide§ sp. CR,36, 

Empididae 
tlinocera sp. (U,31, 
~rQdromia sp. (C,37) 

Epbydridae 
Eracbydeutera arqentata (R,31, 
scatella-Negecatella sp. (R,37, 

Culicidae 
(baoborus s~. (R.31, 
Anopheles sp.(F,20, 

Muscidae 
~ sp. (F,20) 

Mycetophilidae (R,20, 
Dolichopodidae 

Aphrosylus sp. (F,20, 
~abanidae 

Cbrysops sp. (U,20, 
lftanus sp. (R,20, 

Sciomyzidae 
Dictya sp. (R,31) 

Stratiomyiidae (R,37, 
Rhaqionidae 

Atherix ~arieqata (R,31, 

(Page 3 of 3, 

AR~HROPCDA (cont'd, 
HymenoJ:tera 

Diapriidae 
Trichopria s~. (R,37, 

Mymaridae 
Car,pbrfctUS sp. (0,31, 

MOI.LUSCA 
Gastropoda 

Physidae 
~ !SJttA (A, 9, 

Lymnaeidae. 
Iymnaef humilis (C,16, 

Planorbidae 
Gyraulus parvus (C,16, 
Helisoma triyolyis (R,16, 
.6. aDCe"s (R,16, 

Ancylidae 
Ferris!i! ~ (1.,16, 

Vivi~ridae 
Campeloma deci§a CR,16, 

Pleuroceridae 
Goniobasis yirginica fF,16, 

Bydrobiidae 
Arnnicola limes' (U,16, 

Va lvatidae 
Valvata giscinalis (R,16, 

pelecypoda 
sphaeriidae 

MysCQlium securis (R,~, 
Spbaerivm XbQm9t9ideu~ (C,S, 
§. striftinum (R,S, 
Pisidium spp. (C,S, 

Unionidae 
AnodQntf cataracta (U,8, 
~. imtecilis (R," 
Ellictio com,lfn,tus (F.8. 
Ligumia nasuta CR,8, 

(I' A = abundant, C = common, U z uncommon, F = rare. 
(2' Numbers refer to the taxonomic references listed below. For complete citation see tbe literature Cited sectien. 

1. Briqbam (Ref 2.2-63, 
2. Brinkhurst (Ref 2.2-18, 
3. Brown (Ref 2.2-19, 
4. Burch (Ref 2.2-20, 
5. Burch (Ref 2.2-21, 
6. Burks (Ref 2.2-22, 
1. Calabrese (Pers. Comm., 
8. Clarke and Eerq (Ref 2.2-23, 
9. Clench (Pers. Comm., 

10. Curry (Ref 2.2-6Q, 
11. Dillon and Dillon (Ref 2.2-24, 
12. Edmundson (Ref 2.2-25, 
13. Flint (Ref 2.2-26, 
14. Flint (Ref 2.2-21, 

15. Gibson and MOore (Ref 2.2-65) 
16. Harman and Berg (Ref 2.2-28, 
11. Hilsenhoff (Ref 2.2-66, 
18. Hiltunen (Ref 2.2-61, 
19. Bolsinqer (Ref 2.2-31, 
20. Jobannsen (Ref 2.2-68.69, 
21. Renk (Pers. Comm., 
22. Lewis (Ref 2.2-33) 
23. Mason (Ref 2.2-34, 
24. Meyer (Ref 2.2-35, 
25. Miller (Pers. Comm., 
26. Needham and Westfall (Ref 2.2-36, 
21. Neunziq (Ref 2.2-10, 

28. Pennck (Fef 2.2-37, 
29. Resb (Ref 2.2-1', 
30. Roback (Ref 2.2-38, 
31. Ross (Fef 2.2-39, 
32. Sawyer (Ref 2.2-40, 
33. Sinclair (Ref 2.2-72, 
34. Stone (Fef 2.2-41, 
35. surdick and ~im (Fef 2.2-42) 
36. Tho~sen (Ref 2.2-73, 
37. Usinger (Ref 2.2-Q4, 
38. Williams (Fef 2.2-45, 
39. Consultant's desiQnatcr 
40. Bo~~ (Ref 2.2-14, 
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TABLE 2.2-45 (Page 1 of 2) 

SELECTED MEASUREMENTS FOR ~O~AL MACRCBENTHCS IN ~HE RIFFLE BIOTOPE OF PERKIOMEN CREEK AND EAST BRA~CE 
PERKIOMEN CREEK (1912-1976) 

Mcrisitas Index I!crisitas Index 
of Overlap( 2) of Overlap 

1912 Total Adjacent with Moyer 1973 ~otal Adjacent with Moyer 
Staticn No. I'm 2 Wt./m 2 (1) Taxa Stations Station ~ tit.tm2 I.ilSL Stations Station 

East Branch 

Elephant 4716.7 51 0.438 5771.9 2.4953 58 0.349 
0.535 0.475 

Branch 6599.8 61 0.556 11371.0 1.5017 55 0.597 
0.594 0.555 

Sellersville 5958.6 43 0.539 5986.1 1.6511 54 0."42 
0.592 0.612 

Cathill 6499.2 28 0.462 2751.7 0.3097 25 0.513 
0.462 0.513 

Mover 7545.2 42 n/a 7836.1 1.9451 42 n/a 
0.785 0.701 

Wawa 12497.7 46 0.785 11706.7 3.6821 50 0.701 
0.640 0.602 

PerkiOlllen 

Rahns 11980.4 61 0.566 10599.6 4.0538 65 0.498 
0.691 0.742 

Spri ng Mount 8261.3 67 0.714 14301.1 4.2128 73 0.651 
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~ABLE 2.2-115 (Cont'd, (Paqe 2 cf 2, 

Morisitas Index Mcrisitas Index 
of Overlap( Z) of Overlap 

1972 Total Ad;acent ~ith Moyer 1973 Total Adjacent ~ith Mover 
station No./Jn2 Wt./mU 1) ~ Stations Station llS2....L! ~t./m2 ~ Stations Station 

East Branch 

Elephant 6066.7 2.3133 n 0.1100 6390.5 1.78110 63 0.282 
0.1113 0.300 

Eranch 7111111.11 2.21160 119 0.5H 79111.8 2.63117 511 0.663 
0.669 0.3118 

Se Uersvill e 8669.2 2.2199 53 0.1189 121193.2 11.7003 58 0.502 
0.685 0.270 

Cathill 5308.6 0.9791 28 0.1178 11753.11 3.3642 liS 0.2119 
0.478 0.249 

Moyer 13871.9 5.75117 1111 n/a 30446.6 7.6905 54 n/a 
0.5113 0.670 

Wawa 20354.7 6.1566 44 0.543 50565.2 111.4593 119 0.670 
0.440 0.1190 

Perkiomen 

Rahns 11433.9 3.0759 61 0.495 17612.5 11.41154 65 0.518 
0.744 0.731 

Spri nq Mount 16018.9 3.5074 71 0.718 21404.5 5.3368 61 0.689 

(1) Biomass is expressed as q dry weight. 
(2) Morisitas index of overlap, a measure of benthic community siw~larity between stations, 

computed excludinq chironomide. 

---
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TABLE 2.2-46 

MEAN DENSITY (NO./rn Z " PERCENT COMPCSITION (I" AND FREQUENCY OF OCCURRENCE (FO I, OF BENTHIC 
MACROINVERTEBRATES (I) COLLECTED IN QUANTITATIVE SAMPLES (1972-1976, FROM 
THE RIFFLE BIOTCFE OF EAST BRANCH PERRIOMEN CREER, ALI STATIONS COMBINED 

1912 1913 1914 1976 
~ No./mZ -1.. !QJ UQ./rnz -L E-I USh/mz -L ~ ti!2./rnz 

Dugesia spp. 99.3 (Z) 37.4 39.9 ( Z) 31.5 379.2 3.7 51.9 1133.6 
Baetis spp. 181~ 1 2.5 36.5 191.3 2.6 31.1 205.6 (Z) 5".6 289.4 
stenelmis spp. 282.2 3.8 68.1 318.1 11.2 72.9· 616.9 6.6 88.9 2373.4 
Chima;ra spP. 691.9 9.5 48.1 571.1 7.5 50.2 1005.4 9.8 71.3 1836.1 
!dleumato~:t:cbe spp. 1360 18.5 81l.1 1047.4 13.8 78.2 1912.1 18.6 96.3 2053.1 
Hvd,gg§:t:~be spp. 420.8 5.1 47 362 4.8 42.7 961.7 9.4 62 888.7 
Simuliidae 525.8 7.2 71.1 415.6 5.5 73.8 390 3.8 69.4 640.1 
Chironomidae 3195.2 43.5 93.9 4148.1 54.7 99.7 3289.7 32 100 5505 
5Dhaerium spp. 13 (Z) 22 4.5 ( Z) 15.6 647.9 6.3 35.2 3973.6 

All Others 562.6 7.7 88.1 482.2 6.4 96.0 811.5 7.9 94 1393.2 

Total Number 7331.8 7587.11 10285.9 20087.11 
Total Taxa 89 85 83 98 

(I) Comprising 21 or greater of the total number collected. 
(Z) Less than 21. 

---L .!QJ 

5.6 63.2 
(Z) qll.q 

11.8 93.1 
9.1 68.2 

10.2 90.4 
4.4 55.9 
3.2 75.5 

21.4 9E.9 
19.8 51.3 

6.9 95.8 
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TABLE 2.2-47 

MEAN DENSITY (MG/M2), PERCENT COMPOSITION (%), AND 
FREQUENCY OF OCCURRENCE (FO %) OF BENTHIC MACROINVERTEBRATES(l) 

COLLECTED IN QUANTITATIVE SAMPLES FROM THE RIFFLE BIOTOPE OF 
EAST BRANCH PERKIOMEN CREEK, ALL STATIONS COMBINED 

1973 1974 
Taxon Mg/m2 % FO % Mg/m2 % FO % 

Dugesia spp. 20.9 (2) 31.5 169. 1 5.2 51.9 
Oligochaeta 59.8 3. 1 62.3 67.3 2. 1 63.9 
Cambarus bartonia 236.5 12.3 6.2 207.6 6.3 6.5 
Orconectes limosus 178. 1 9.2 0.9 240.3 7.3 3.2 
Stenelmis spp. 69.2 3.6 72.9 170.4 5.2 88.9 
Chimarra spp. 158.6 8.2 50.2 320.6 9.8 71.3 
CheumatoQsyche spp. 384.4 20 78.2 678.7 20.7 96.3 
HydroQsyche spp. 373. 1 19.4 42.7 721 . 1 22 62 
Simuliidae 36.8 2.9 73.8 36.6 (2) 69.4 
Chironomidae 216.3 11.2 99.7 262.5 8 100 
SQhaerium spp. 3 (2) 15.6 146. 1 4.5 35.2 

All Others 168.9 8.8 89.4 258 7.9 95.4 

Total 1925.6 3278.3 

( 1 ) Comprising 2% or greater of the total dry weight biomass 
in 1973 or 1974. 

(2) Less than 29" o. 

(Note: mean total biomass in 1976 was 5790) 
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TABLE 2.2-48 

MONTHLY DENSITIES (MEAN NO./M2) OF IMPORTANT AND TOTAL TAXA OF BENTHIC MACRO INVERTEBRATES COLLECTED 
FROM EAST BRANCH PERKIOMEN CREEK, AND PERKIOMEN CREEK, ALL STATIONS AND YEARS COMBINED 1972-1976 

Jan Feb Mar Apr May June Ju1 Aug Sep Oct Nov Dec 
Taxon No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 No./M2 

8,Vesfh spp. 30.1 47.3 33.4 42.1 46.2 140.3 196.9 578.5 926.9 771.9 679.1 296.0 
19OC aeta 37.2 114.3 81.7 156.5 234.3 168.7 61.8 67.0 112.5 84.8 185.9 66.1 

Er~dbde11a punctata 1.2 1.9 1.1 1.6 1.9 13.8 4.9 3.6 4.5 3.9 3.4 2.6 
Ca arus barton; 0.2 0.2 0.2 0.8 0.9 1.1 1.0 0.4 0.8 0.4 0.2 0.1 
Orconectes 11moSUS 0.3 0.1 0.4 0.4 0.4 0.7 0.5 0.2 0.2 0.2 
Caeni s sp. (nymphs) 17.2 16.0 17 .3 46.6 53.2 9.0 51.3 16.4 263.3 118.1 102.7 48.5 
Tricorythodes sp. (nymphs) 1.3 0.3 10.4 7.7 24.4 123.9 28.1 
Ephemerella spp. (nymphs) 7.8 37.1 21.7 71.4 414.3 26.2 205.8 177 .6 311.3 502.0 411.7 246.2 
Baetis spp. (nymphs) 1.4 5.4 6.8 14.5 476.5 488.5 711.4 1059.3 1184.5 146.7 6.2 0.5 
Stenonema spp. (nymphs) 19.7 41.0 28.5 59.6 12.5 44.4 98.3 89.9 285.2 313.5 245.1 84.9 
~,Vla spp. (nymphs) 7.1 5.5 5.0 4.9 4.8 4.1 1.8 12.6 43.1 42.8 25.9 19.8 

ocapnfa spp. (nymphs) 119.7 78.4 20.2 0.5 0.1 0.7 0.1 0.2 4.1 164.8 205.3 
per1es~ta f1sc1da (nymphs) 63.3 130.5 13.1 
Corlxl ae a u ts) 0.1 3.2 2.5 10.0 11.1 0.6 25.9 1.3 0.2 
Corfxidae (nymphs) 4.7 28.8 6.0 7.9 1.9 0.2 
Coryda1us cornutus (larvaeJ 0.8 1.6 1.1 0.8 0.7 0.4 0.5 1.3 1.5 0.9 1.0 0.7 
Psephenus herrlckl (adults 0.5 0.2 0.9 0.1 
Psephenus herricki (larvae) 6.3 18.9 35.6 26.2 20.9 21.0 12.6 31.0 31.5 149.5 62.0 118.3 
Stene1mis spp. (adults! 6.9 24.6 27.4 52.0 82.8 127.3 117.4 147.1 182.5 171.1 158.0 78.0 
Stenelmis spp. (larvae 15.7 41.8 132.1 429.8 485.6 840.1 670.4 1068.7 1612.8 921.2 458.5 254.0 
Chimarra spp. (1 arvae) 25.5 271.0 145.2 174.0 48.8 395.0 754.5 2024.8 2784.3 1804.9 1103.9 471.3 
Chimarra spp. (pupae) 0.3 9.3 0.5 53.3 59.4 33.5 1.5 0.1 0.1 
cheumatopsyche spp. (larvae) 243.3 502.1 304.1 262.6 390.2 1659.7 2687.2 2597.0 3740.7 2795.8 2424.0 1054.6 
Cheumatopsyche spp. (pupae) 25.6 8.2 21.2 11.5 19.1 15.3 0.4 
Hydropsyche spp. (larvae) .75.0 142.1 95.5 120.1 559.7 724.2 1145.0 1118.4 1389.7 1324.4 1072.4 257.7 
HYdrops~che spp. (pupae) 17.8 8.0 52.4 9.7 21.2 9.9 0.3 
Leucotrlchia pictipes (larvae) 17.8 21.0 22.0 21.5 0.6 30.6 96.9 161.8 348.0 187.6 138.1 55.3 
Leucotrichia picti~es (pupae) 0.6 0.1 0.2 3.5 3.5 0.2 
11pu1~ spp.(larvae 1.5 1.7 1.0 0.5 0.1 0.7 0.2 1.1 0.6 2.1 2.2 2.7 

lmu lidae (larvae) 240.6 358.2 195.9 104.7 1242.7 877 .4 783.7 752.1 988.8 314.3 1388.2 515.6 
Simu1fidae (pupae) 0.2 2.1 11.2 15.6 153.0 177.6 50.5 50.3 36.6 11.8 4.0 2.4 
Chironomidae (larvae) 1854.5 3654.5 4184.0 4850.0 6783.0 3331.2 3734.4 3090.5 6314.7 3052.2 2902.2 1783.1 
Chfronomidae (pupae) 15.4 88.2 315.4 313.3 708.1 285.6 262.3 185.4 196.7 141.0 86.5 73.0 

~h*sa acuta 10.9 12.7 9.2 3.1 7.1 44.1 69.2 140.9 367.1 226.3 109.9 64.4 
P aerium spp. 8.0 16.8 11.7 6.9 8.6 64.0 120.9 1127.9 2807.6 2979.9 1175.4 624.2 

All Others 85.7 149.6 175.2 283.3 207.3 228.9 266.9 397.2 912.0 519.5 459.5 230.8 

Total Number 2849.8 5655.4 5882.2 7170.1 12163.9 19810.6 12227.1 15047.4 25042.5 16649.2 13312.5 6556.6 
Total Biomass (G Day Weight) 1.0 1.8 1.5 1.4 1.9 2.4 2.4 2.9 4.2 4.5 3.5 2.7 
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TABLE 2.2-49 

SPATIAL DISTRIBUTION, BY- STATION BY YEAR, OF IMPORTANT BENTHIC MACROINVERTEBRATES COLLECTED IN QUANTITATIVE 
SAMPLES (1972-1976) FROM THE RIFFLE BIOTOPE OF EAST BRANCH PERKIOMEN CREEK AND PERKIOMEN CREEK 

E1 epha?t) 
%(2) FO %(3) 

Branch Sell ersvil1 e Cathi 11 
No./m2 1 No./m2 % FO % No./m2 % FO % No./m2 % FO % 

Dugesia spp. 
1972 (4 ) (4 ) 3.3 186.6 2.8 60 13.4 (4) 33.3 (4 ) (4 ) 2.2 
1973 3.3 (4 ) 13.7 43 (4 ) 37 1.4 (4) 11.1 
1974 13.9 (4 ) 50 15 (4) 33.3 56.7 (4 ) 41.7 
1976 7.1 (4 ) 26.8 130.7 (4) 68.2 417 3.3 84.1 2.3 (4 ) 13.6 
Mean 5.2 102.1 109.6 (4 ) 

01igochaeta 
1972 15.6 (4 ) 31.7 58.4 (4 ) 73.3 403.4 6.8 85 43 (4) 62.2 
1973 58.8 (4 ) 68.6 76.9 (4 ) 57.4 515.9 8.6 83.3 59.7 2.2 66.7 
1974 128.9 2.1 72.2 112.8 (4 ) 52.8 597.2 6.9 83.3 33.6 (4 ) 47.2 
1976 95.4 (2 ) 63.4 50.9 (4 ) 54.5 671.4 5.4 90.9 142.7 (4 ) 72.7 
Mean 66.4 71.9 531.5 70.7 

Erpobde11a punctata 
1972 (4 ) (4 ) 5.0 2.3 (4) 15 5.6 (4 ) 26.7 
1973 (4 ) (4 ) 5.9 (4) (4 ) 3.7 10.8 (4 ) 33.3 
1974 3.9 (4 ) 30.6 2.2 (4 ) 11.1 11.4 (4 ) 52.8 
1976 1.4 (4 ) 9.1 46.1 (4 ) 70.5 2.7 13.6 
Mean 1.1 1.6 (4 ) 17.3 (4) (4 ) (4 ) 

Cambarus bartoni 
r972 1.1 (4 ) 10 (4 ) (4 ) 3.3 (4) (4 ) 1.7 
1973 5.1 (4) 31.4 (4 ) (4 ) 3.7 (4 ) (4 ) 3.7 
1974 6.9 (4 ) 36.1 - (4) (4 ) 2.8 
1976 2 (4 ) 14.6 1.4 (4 ) 13.6 - (4) (4) 2.3 
Mean 3.5 (4 ) (4 ) (4 ) 

Orconectes 1imosus 
1972 (4 ) (4 ) 3.3 (4 ) (4 ) 6.7 (4 ) (4 ) 1.7 
1973 (4 ) (4 ) 2 (4 ) (4 ) 1.9 
1974 (4) (4 ) 5.6 (4 ) (4 ) 2.8 
1976 (4 ) (4 ) 2.3 (4) (4 ) 6.8 
Mean (4 ) (4 ) (4 ) 

Caenis spp. 
(4 ) 66.7 (4) (4 ) 6.7 -m2 56.3 (4 ) 26.7 300.2 4.5 81.7 62.5 

1973 44.6 (4 ) 58.8 388.1 3.4 79.6 33.5 (4 ) 61.1 -
1974 49.4 (4 ) 83.8 465.3 6.3 75 81.9 (4 ) 77 .8 (4) (4 ) 2.8 
1976 33.4 (4 ) 51.2 214.3 2.7 75 140.7 (4 ) 84.1 (4 ) (4 ) 4.5 
Mean 46.8 335.8 75.8 (4) 

Tricor~thodes spp 
197 
1973 (4 ) (4 ) 1.9) (4 ) (4 ) 1.9 
1974 (4 ) (4 ) 2.8 
1976 
Mean (4) (4) 



ElePha?t 
%(2) FO %(3) 

Branch 
No./m2 1) No./m2 

Ephemere11a spp. 
1972 
1973 (4) (4 ) 3.9 
1974 1.4 (4 ) 2.8 
1976 
Mean (4) 

Baetis spp. 
--r972 75.8 (4 ) 30 628.3 

1973 58.2 (4 ) 33.3 510.2 
1974 10.8 (4 ) 30.6 483.6 
1976 40.7 (4 ) 41.5 447.3 
Mean 50.9 • 527.5 

Stenonema spp. 
I972 7 (4 ) 8.3 12.5 
1973 14.4 (4 ) 35.3 26.9 
1974 72.8 (4 ) 91.7 3.3 
1976 82 (4 ) 53.7 10.5 
Mean 37.9 14.4 

ArQi g spp. 
172 (4 ) (4 ) 1.7 37.6 
1973 (4 ) (4 ) 7.8 42.2 
1974 (4 ) (4 ) 5.6 9.2 
1976 (4 ) (4 ) 2.4 10 
Mean (4 ) 27.4 

Allocapnia spp. 
1972 335.7 7.1 41.7 3 
1973 173.7 3 45.1 12.7 
1974 510.3 8.4 38.9 6.7 
1976 144.4 2.3 31.7 12.5 
Mean 283.5 8.6 

Perlesta placida 
1972 115.4 2.4 16.7 9.3 
1973 147.4 2.6 29.4 22.1 
1974 125.8 2.1 30.6 26.4 
1976 12.4 (4 ) 7.3 27.5 
Mean 103.6 20.2 

Coriyidae 
1972 (4 ) (4 ) 5 
1973 43.4 (4~ 33.3 1.8 
1974 161.4 2.7 52.8 (4 ) 
1976 142.4 2.2 41.5 (4 ) 
Mean 74 (4 ) 

LGS EROL 
TABLE 2.2-49 

(Cont I d) 

% FO % 

9.5 50 
4.5 59.3 
6.5 75 
5.6 54.5 

(4 ) 31.7 
(4 ) 44.4 
(4 ) 22.2 
(4 ) 29.5 

8.1 

(4 ) 33.3 
(4 ) 51.9 
(4 ) 30.6 
(4 ) 56.8 

(4 ) 15 
(4 ) 31.5 
(4 ) 22.2 
(4 ) 22.7 
(4 ) 

(4) 8.3 
(4 ) 24.1 
(4 ) 22.2 
(4 ) 11.4 

(4) 3.7 
(4 ) 2.8 
(4 ) 4.5 

Sellersville 
No./m2 % 

(4) (4 ) 
(4 ) (4 ) 

(4 ) (4 ) 
(4 ) 

36 (4 ) 
46.8 (4 ) 

243.3 2.8 
49.1 (4 ) 
80.5 

6.1 (4 ) 
5.8 (4 ) 

18.9 (4 ) 
5.1 (4) 
8.1 

7 (4 ) 
7.6 (4 ) 

20.6 (4 ) 
15.7 (4) 
11.6 

2.8 (4 ) 
5.6 (4 ) 
5.7 (4 ) 
3.1 

1.1 (4) 
6 (4) 
3.3 (4 ) 
4.5 (4 ) 
3.6 

(4) (4 ) 

1.4 (4) 
(4 ) 
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Cathi 11 
FO % No./m2 % Fa % 

1.7 
1.9 

2.3 

45 1.4 (4) 11.1 
50 (4 ) (4 ) 3.7 
86.1 2.2 (4 ) 16.7 
45.5 8.2 (4 ) 18.2 

2.9 

30 
24.1 
47.2 

(4 ) (4) (4 ) 2.3 
(4) 

28.3 (4) (4) 2.2 
35.2 (4 ) (4) 7.4 
55.6 2.2 (4) 8.3 
56.8 6.8 (4 ) 38.6 

2.4 

(4 ) (4 ) 2.2 
18.5 
22.2 
18.2 (4 ) (4 ) 2.3 

(4 ) 

6.7 
16.7 (4 ) (4 ) 1.9 
13.9 
9.1 

(4 ) 

1.9 

2.3 



• 

Eleph~n ) 
No./m . %(2) 

cor!~7Jus cornutus 

1973 
1974 
1976 
Mean 

Pse~~72us hericki 

1973 (4) (4 ) 
1974 1.4 ~: ~ 1976 2.4 
Mean (4 ) 

Stenelmis spp. 
rn2 107 2.3 
1973 81.2 (4 ) 
1974 149.2 2.5 
1976 140.2 2.2 
Mean 115.3 

Chimarra spp. 
I972 (4 ) (4 ) 
1973 12.2 (4 ) 
1974 9.4 (4) 
1976 35.1 (4 ) 
Mean 13.1 

CheumatoEsxche spp. 
1972 1123.1 23.8 
1973 162 2.8 
1974 662.8 10.9 
1976 187.8 2.9 
Mean 570.3 

HYdro~sXChe spp. 
19 2 25.8 (4 ) 
1973 (4 ) (4 ) 
1974 4.4 (4 ) 
1976 (4 ) (4 ) 
Mean 9.4 (4 ) 

Leucotrichia EictiEes 
1972 
1973 
1974 
1976 
Mean 

FO %(3) 
Branch 
No./m2 

3.9 
7.8 9.4 

11.1 18.9 
22 65.9 

22.3 

70 174.9 
86.3 186.2 
86.1 112.8 
82.9 363.2 

209.2 

3.3 283 
19.6 397.1 
36.1 747.5 
31.7 671.1 

489 

66.7 592.3 
62.7 1052 
88.9 1732.8 
58.5 1753 

1195.1 

31.7 i36.2 
5.9 156.1 

13.9 624.2 
4.9 581.8 

333.4 

(4) 
(4 ) 

(4 ) 
(4 ) 

LGS EROL 
TABLE 2.2-49 

(Cont'd) 

% FO % 

(4 ) 20 
(4 ) 33.3 
(4) 41.7 
(4 ) 68.2 

2.7 71.7 
(4 ) 74.1 
(4 ) 86.1 
4.6 79.5 

4.3 60 
3.5 55.6 

10 83.3 
8.5 86.4 

9 93.3 
9.3 68.5 

23.3 91.7 
22.1 ~.9 

2.1 55 
(4 ) 55.6 
8.4 83.3 
7.3 77.3 

(4 1.7 
(4 ) 1.9 

(4 ) 4.5 
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Se 11 ersvill e Cathi11 
No./m2 % FO % No./m % FO % 

(4 ) (4 ) 5.6 

(4) 

(4 ) (4 ) 2.2 
(4 ) (4 ) 3.7 (4 ) (4 ) 1.9 
1.7 (4 ~ 16.7 (4) ~4) 2.8 

23 (4 36.4 1.1 4) 9.1 
5.6 (4) 

82.1 (4 ) 61.7 29.9 (4 ) 55.6 
69.1 (4 ) 70.4 13.9 (4) 46.3 

349.7 4 94.4 21.9 ~: ~ 69.4 
1360.5 10.9 97.7 58.6 97.7 
418.1 30.5 

40.1 (4 ) 48.3 6.2 (4 ) 24.4 
58.5 (4 ) 40.7 (4 ) (4 ) 7.4 

276.1 3.2 83 •• 3 5.6 (4 ~ 27.8 
54.5 (4 ) 72.7 3.6 (4 15.9 
92.3 3.8 

731.7 12.3 85 1408.6 21.7 80 
476.7 8 79.6 183.6 6.7 72.2 

1763.9 20.3 100 1312.2 24.7 97.2 
969.3 7.8 97.7 553.4 4.7 93.2 
906.2 009.4 

(4 ) (4 ) 8.3 (4 ) (4 ) 2.2 
5.2 (4 ) 18.5 (4 ) (4 ) 1.9 

10.8 (4 ) 61.1 4.4 (4 ) 13.9 
3.9 (4 ) 22.7 7.5 (4 ) 27.3 
4.6 2.9 

1.1 (4 ) 8.3 (4 ) (4 ) 8.3 
2 (4 ) 9.1 

(4 ) (4 ) 



E1 ePh~n) 
No./m ,;;(2) 

TiPiM2 spp. 
1.8 (4 ) 

1973 5.1 (4) 
1974 3.3 ~~~ 1976 11.2 
Mean 5 

Simulidae 
1972 574.4 12.2 
1973 170.6 3 
1974 173.9 2.9 
1976 136.6 2.1 
Mean 292.7 

Chironomidae 
1972 2192.8 46.5 
1973 4488 77 .8 
1974 3706.9 61.1 
1976 5007.3 78.4 
Mean 3719.2 

PhY~9 acuta 
7r- 8.8 (4) 

1973 29.5 (4 ) 
1974 8.9 (4 ) 
1976 42.7 (4 ) 
Mean 21.8 

Sphaerium spp. 
~ 5.6 (4 ) 
1973 2.1 (4 ) 
1974 10.3 (4 ) 
1976 5.9 (4 ) 
Mean 5.6 

All Others 
1972 67.4 (4 ) 
1973 268.7 4.7 
1974 249.2 4.1 
1976 260.7 4.1 
Mean 199 

FO %(3) 
Branch 
No./m2 

8.3 3.2 
29.4 1.4 
27.8 
36.6 3.2 

2.1 

55 564 
58.8 713.1 
44.4 476.4 
36.6 770.9 

636.2 

75 3302 
100 7516.1 
100 2486.4 
90.2 2565.9 

4156.7 

28.3 5.2 
35.3 5.4 
38.9 9.2 
39 9.1 

6.9 

23.3 5.6 
17 .6 3 
27.8 1.1 
22 8.9 

4.8 

61.7 289.8 
98 206.3 

100 110.3 
87.8 240.9 

222.1 

LGS EROL 
TABLE 2.2-49 

(Cont'd) 

% FO % 

(4 ) 15 
(4 ) 9.3 
-

(4 ) 22.7 

8.5 80 
6.3 79.6 
6.4 86.1 
9.7 77.3 

50 100 
66.1 100 
33.4 100 
32.3 90.9 

(4 ) 25 
(4) 13 
(4 ) 47.2 
(4 ) 29.5 

(4) 25 
(4 ) 20.4 
(4 ) 8.3 
(4 ) 34.1 

4.4 95 
(4 ) 96.3 
(4 ) 88.9 
3 90.9 
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Sellersville Cathi ~ 1 
No./m2 % FO % No./m % FO % 

(4) (4 ) 3.3 
- (4) (4 ) 1.9 

(4 ) (4 ) 2.8 (4 ) (4) 5.6 
(4 ) (4 ) 4.5 (4 ) (4) 4.5 
(4) (4 ) 

252.7 4.2 85 1365.6 21 88.9 
584.8 9.8 85.2 192.8 7 55.6 
941. 7 10.9 75 269.2 5.1 83.3 
246.6 (4 ) 81.8 1988 16.9 93.2 
471.6 944.2 

3831 64.3 100 3572 55 100 
4006 66.9 100 2289.9 83.2 100 
3790.3 43.7 100 3640 68.6 100 
4126.8 33 100 7678.2 65.3 100 
3939.2 4208.3 

261.1 4.4 46.7 20.8 (4 ) 20 
31.3 (4 ) 53.7 2.2 (4 ) 9.3 
80.3 (4 ) 72.2 4.2 (4 ) 16.7 
10 7.3 77.3 1156.4 9.8 65.9 
10.7 291 

11.1 (4) 21. 7 
2.8 (4 ) 20.4 

96.4 (4 ) 69.4 
2659.8 21.3 90.9 (4 ) (4) 4.5 
625.3 (4 ) 

211.8 3.6 90 49.7 (4) 62.2 
118.9 (4 ) 90.7 6.8 (4 ) 33.3 
16.9 3.7 97.2 11.1 (4 ) 44.4 

780.2 6.1 100 139.3 (4) 77.3 
334.4 51 
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TABLE 2.2-49 

(Cont'd) 

Moyer Wawa Spring ~unt Rahms 
No./m2 I FO I No./m2 I FO I No./m I FO I No./m2 I FO I 

Dugesia spp. 
1972 191.6 2.5 60 178.9 (4) 61.7 89.2 (4) 71.7 163.9 (4) 54 
1973 107.3 (4) 51.9 82.2 (4) 74.1 225.B (4) 53.7 75.8 (4 ) 46.3 
1974 781.7 5.6 86.1 1407.8 6.9 100 186.4 (4 ) 69.4 166.9 (4) 80.6 
1976 3229.1 10.6 93.2 2938.4 5.B 90.9 731.1 3.4 77 .3 190.5 (4) 79.5 
Mean 966.5 1005.9 290.9 144.B 

01 i gochaeta 
1972 29.9 (4) 53.3 61.1 (4) 50 36.9 (4) 63.3 101.7 (4) 64 
1973 21.7 (4) 46.3 38.8 (4) 51.9 39.4 (4) 63 55.2 (4) 61.1 
1974 46.1 (4) 77 .B 41.1 (4) 50 88.9 (4) 80.6 136.9 (4) 77 .8 
1976 18.6 (4) 63.6 39.3 (4) 38.6 26.6 (4) 54.5 81.8 (4) 79.5 
Mean 28.1 46.3 44.9 90.2 

Erpobdella punctata 
1972 1.4 (4) 11.7 4.1 (4) 21.7 I.B (4) 10 (4) (4) 2 
1973 (4) (4) 3.7 2.8 (4 ) 16.7 (4) (4) 5.6 3.2 (4) 24.1 
1914 2.5 (4) 19.4 8.1 (4) 41.7 (4 ) (4) 2.B 1.8 (4) 13.9 
1976 4.5 (4) 22.7 9.3 (4 ) 31.8 (4) (4) 2.3 1.8 (4) 15.9 
Mean 2 5.7 (4) 1.9 

Cambarus bartoni 
rm 
1973 
1974 
1976 (4) (4 ) 6.8 
Mean (4) 

Orconectes limosus 
1972 (4 ) (4 ) 6.7 (4 ) (4 ) 3.3 (4) (4 ) 3.3 (4) (4) 2 
1973 (4) (4 ) 1.9 (4 ) (4 ) 3.7 -
1974 1.1 (4 ) 11.1 (4 ) (4 ) 2.8 (4) (4 ) 2.8 
1976 (4 ) (4 ) 4.5 (4) (4 ) 2.3 
Mean (4 ) (4 ) (4) (4 ) 

Caenis spp. 
(4 ) 13.3 11.4 (3 ) 30 ~2 1.3 (4 ) 10 24.7 (4 ) 51.7 4.1 

1973 (4 ) (4 ) 7.4 3.2 (4 ) 20.4 8.4 (I) 25.9 64.7 (4) 55.6 
1974 2.2 (4 ) 13.9 12.2 (4 ) 22.2 1.1 (4 ) 2.8 27.5 (4 ) 38.9 
1976 54.5 (4 ) 52.3 12.7 (4 ) 3B.6 26.4 (2) 43.2 
Mean 13.4 13.7 3.8 33.8 

Tricor~thodes spp. 
(4 ) 20 324.3 2.7 44 197 (4 ) (4 ) 1.7 15.2 (4 ) 18.3 43.7 

1973 (4 ) (4 ) 5.6 4.2 (4 ) 11.1 11.4 (4) 16.7 
1974 (4 ) (4 ) 5.6 15 (4 ) 30.6 10.8 (4 ) 36.1 
1976 (4 ) (4 ) 2.3 22.5 (4 ) 15.9 18.4 (4) 25 65.7 (4) 34.1 
Mean 10.1 21.6 109.3 

Ephemerella spp. 
140.1 (4 ) 60 649.7 5.4 54 1972 

1973 (4 ) (4 ) 1.9 1.4 (4 ) 7.4 929.9 6.5 90.7 520.3 4.9 85.2 
1974 (4 ) (4 ) 2.8 (4) (4 ) 2.8 1541.4 9.6 100 449.2 3.9 91. 7 
1976 (4) (4 ) 4.5 12.3 (4 ) 22.7 2631.6 12.3 86.4 511.8 2.9 79.5 
Mean (4 ) 3.2 1185.1 539.5 
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TABLE 2.2-49 

(Cont I d) 

Moyer Wawa· Spring -M~urit ----- . -.. - Rahms 
No./m2 % FO % No./m2 % FO % No./m % FO % No./m2 % FO % 

Baetis spp. 
-m2 51.5 (4 ) 30 249.3 (4 ) 46.7 361.5 4.4 45 759.4 6.3 58 

1973 97.4 (4 ) 27.8 463.2 4.0 48.1 665.7 4.7 57.4 784.9 7.4 61.1 
1974 106.4 (4 ) 58.3 387.2 (4 ) 61.1 823.9 5.1 83.3 716.9 6.3 72.2 
1976 531.6 (4 ) 52.3 642.7 (4 ) 54.5 1345.5 6.3 63.6 1388 7.9 59.1 
Mean 183.2 423.6 755.1 908.9 

Stenonema spp. 
rm- (4 ) (4 ) 3.3 366.5 4.4 83.3 371.8 3.1 66 
1973 (4 ) (4 ) 5.6 6.8 (4 ) 18.5 656.1 4.6 100 460.4 4.3 85.2 
1974 (4) (4 ) 2.8 675.8 4.2 100 229.2 2 94.4 
1976 26.6 (4 ) 40.9 3 (4 ) 18.2 505 2.4 97.7 355.2 2 97.7 
Mean 6.2 2.7 535.9 365.9 

Arg19 spp. 
(4 ) 72 18.5 (4 ) 31. 7 (4 ) (4 ) 5 32 28 

1973 8 (4 ) 24.1 9.2 (4 ) 33.3 11 (4 ) 31.5 20.9 (4 ) 37 
1974 66.1 (4 ) 66.7 23.1 (4 ) 61.1 28.9 (4 ) 58.3 10.8 (4) 36.1 
1976 47.7 (4 ) 95.5 18.2 (4 ) 61.4 21.1 (4 ) 40.9 29.1 (4 ) 36.4 
Mean 25.3 16.7 13.5 23.9 

Allocapnia spp. 
(4 ) 1972 (4 ) (4 ) 1.7 (4 ) (4 ) 1.7 41 (4 ) 26.7 14 22 

1973 - (4 ) (4 ) 1.9 17 .3 (4 ) 16.7 43.6 (4 ) 40.7 
1974 (4 ) (4 ) 2.8 (4) (4 ) 2.8 20.6 (4 ) 19.4 58.6 (4) 33.3 
1976 (4) (4 ) 2.3 8.9 (4 ) 18.2 83 .6 (4 ) 25 
Mean (4 ) (4 ) 23.3 48.1 

Perlesta placida 
8.3 1.3 (4 ) 6 rm- 8.1 

1973 6.2 (4 ) 14.8 10.2 (4 ) 11.1 
1974 (4 ) (4 ) 2.8 33.1 (4) 30.6 11.1 (4 ) 22.2 
1976 (4 ) (4 ) 4.5 (4 ) (4 ) 2.8 33.1 (4 ) 30.6 1.8 (4 ) 9.1 
Mean (4 ) (4 ) 23.4 5.9 

Corixidae 
1972 
1973 (4 ) (4 ) 1.9 
1974 
1976 (4) (4 ) 2.3 
Mean (4 ) (4 ) 

COry~alUS cornutus 
(4 ) (4 ) (4 ) 4 1 72 (4 ) (4 ) 1.7 (4 ) 6.7 

1973 (4 ) (4 ) 7.4 (4 ) (4 ) 3.7 2.6 (4 ) 16.7 2.4 (4) 14.8 
1974 (4 ) (4 ) 8.3 4.2 (4 ) 25 1.4 (4 ) 5.6 
1976 3.9 (4 ) 27.3 2.3 (4 ) 15.9 5.7 (4 ) 38.6 5. (4 ) 40.9 
Mean 1.3 (4 ) 3 2.3 
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TABLE 2.2-49 

(Cont'd) 

Moyer Wawa Spring M~unt Rahms 
No./m2 % FO % No./m2 % FO % No./m % FO % No./m2 % FO % 

Psephaenus herricki 
1972 19.2 (4 ) 33.3 18.5 (4 ) 63.3 3.6 (4 ) 20 24.5 (4 ) 60 
1973 10.2 (4 ) 37 47.6 (4 ) 81.5 8.8 (4 ) 40.7 101.6 (4) 83.3 
1974 69.4 (4) 50 117.2 (4) 83.3 11.7 (4 ) 55.6 112.5 (4 ) 86.1 
1976 96.8 (4 ) 86.4 263 (4 ) 100 22.7 (4 ) 52.3 549.1 3.1 93.2 
Mean 43.6 100.3 10.9 189.8 

Steneimis spp. 
1972 504.7 6.7 73.3 731.5 5.9 85 24.2 (4) 65 404.9 3.4 98 
1973 370 4.7 77 .8 1178.4 10.1 83.3 38.8 (4 ) 77.8 632.8 6 90.7 
1974 715.8 5.2 97.2 2711. 7 13.3 100 100.6 (4 ) 97.2 636.4 5.6 94.4 
1976 4869.1 16 100 7296.6 14.4 100 382.5 (4 ) 95.5 783 4.4 100 
Mean 1496.2 2712.4 123.7 607.5 

Chimarra spp. 
rn2 975.4 12.9 60 2708.6 21.7 95 138 (4 ) 76.7 287.3 2.4 58 
1973 485.1 6.2 79.6 2442.1 20.9 96.3 79.3 (4 ) 81.5 609.1 5.7 83.3 
1974 1634.7 11.8 97.2 3359.2 16.5 100 73.6 (4 ) 80.6 440 3.8 88.9 
1976 4720.5 15.5 100 5409.1 10.7 100 1427 6.7 93.2 2235.5 12.7 97.7 
Mean 1810.7 3367.6 402.1 877.5 

Cheumatoesxche spp. 
1972 2360 31.3 90 1956.6 15.7 96.7 1255.2 15.2 96.7 2191.4 18.3 96 
1973 2724.6 34.8 88.9 1636.2 14 96.3 1322.6 9.2 100 2007 18.9 100 
1974 4478.9 32.3 100 1522.2 7.5 100 1837.8 11.5 100 2535.8 22.2 100 
1976 5739.1 18.8 100 2992.5 5.9 100 2669.8 12.5 100 2557.7 14.5 100 
Mean 3621.1 2021.8 1702.9 2292.3 

HYdrorsxche spp. 
19 2 1278.9 16.9 83.3 977 .4 7.8 98.3 888.5 10.8 91.7 1067.1 8.9 90 

, 1973 664.9 8.5 79.6 1325 11.3 92.6 922.5 6.5 100 1264 11.9 98.1 
1974 2109.7 15.2 100 3052.8 15 100 659.2 4.1 100 952.8 8.3 100 
1976 1771.4 5.8 100 2906.4 5.7 100 1102.5 5.2 97.7 1476.4 8.4 100 
Mean 1373.8 1896.8 904 1200.4 

leucotrichia eictiees 
1972 80.1 (4 ) 33.3 233 (4 ) 38.3 78.7 (4) 36.7 134.2 (4 ) 38 
1973 27.9 (4 ) 35.2 35.8 (4 ) 31.5 26.9 (4 ) 48.1 27.1 (4 ) 33.3 
1974 354.7 2.6 61.1 434.2 2.1 61.1 126.1 (4 ) 66.7 117.8 (4 ) 61.1 
1976 476.1 (4 ) 88.6 942.3 (4 ) 84.1 130.7 (4 ) 63.6 116.6 (4 ) 45.5 
Mean 206.3 376.3 84.9 95.3 

TieUM spp. 
(4 ) (4 ) (4 ) 1 2 (4 ) (4 ) 3.3 (4 ) (4 ) 1.7 (4 ) 1.7 2 

1973 (4 ) (4 ) 3.7 (4) (4) 5.6 (4 ) (4 ) 7.4 
1974 (4 ) (4 ) 5.6 
1976 (4 ) (4 ) 6.8 (4) (4) 9.1 (4 ) (4 ) 6.8 
Mean (4 ) (4) (4 ) (4 ) 
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TABLE 2.2-49 

(Cont'd) 

Moyer Wawa Spri ng M~unt Rahms 
NQ./m2 % FO % No./m2 % FO % No./m % FO % No./m2 % FO % 

Simuliidae 
1972 358.4 4.8 83.3 249.5 (4 ) 85 1241 15 98.3 1287.7 10.7 78 
1973 330.9 4.2 85.2 487.9 4.2 77 .8 1135.4 7.9 94.4 782 7.4 96.3 
1974 219.2 (4 ) 63.9 259.4 (4 ) 63.9 2131.9 13.3 100 1885.6 16.5 97.2 
1976 319.5. (4 ) 81.8 348.4 (4 ) 79.5 1416.8 6.6 97.7 2048.9 11.6 97.7 
Mean 316.6 340.1 1416.8 1438.3 

Chironomidae 
1972 1516.2 20.1 100 4851.1 38.8 98.3 2900.9 35.1 96.7 3405.1 28.4 100 
1973 2769.4 35.3 98.1 3841. 7 32.8 100 7208.7 50.4 100 2552 24.1 100 
1974 3004.7 21.7 100 3109.7 15.3 100 6548.1 40.9 100 2332.2 20.4 100 
1976 7563.4 24.8 100 6054.3 12 100 7114.3 33.2 10 4483.4 25.5 100 
Mean 3512.8 4519.9 5732.4 3202.7 

Physa Acuta 
1972 10 (4 ) 20 (4 ) (4 ) 6.7 78.9 (4 ) 58.3 8.6 (4) 24 
1973 47.2 (4 ) 42.6 (4 ) (4 ) 3.7 44.2 (4 ) 50 7.4 (4) 35.2 
1974 13.6 (4) 38.9 (4 ) (4 ) 2.8 83.9 (4) 72.2 3.9 (4 ) 27.8 
1976 29.5 (4 ) 38.6 2.3 (4 ) 11.4 178 (4 ) 77.3 9.1 (4 ) 29.5 
Mean 25.5 (4 ) 92.6 7.4 

Sphaerium see. 
(4 ) 1972 10.6 (4 ) 28.3 41.8 (4 ) 28.3 17 (4 ) 46.7 70.5 38 

1973 4.8 (4 ) 5.6 13.9 (4 ) 29.6 12.1 (4 ) 40.7 12.7 (4 ) 25.9 
1974 2.5 (4 ) 19.4 3776.9 18.6 86.1 8.1 (4 ) 33.3 108.3 (4) 66.7 
1976 510.2 (4 ) 63.6 20385.9 40.3 ~.9 175 (4 ) 72·7 93.2 (4 ) 65.9 
Mean 120.8 5341.3 49.8 66.4 

All Others 
1972 154.7 2 75 176 (4 ) 75 540.1 6.5 100 668.4 5.6 98 
1973 163.3 2.1 ~.7 88.8 (4 ) 83.3 933.7 6.5 100 550.8 5.2 98.1 
1974 261.3 (4 ) 88.9 130 (4 ) 94.4 1017.8 6.4 100 486.4 4.3 100 
1976 430.7 (4) 100 263.4 (4) 97.7 1432.7 6.7 100 518.2 2.9 97.7 
Mean 239.4 163 940.8 562.3 

(l)Mean density. 
(2)Percent composition. 
(3}Frequency of occurrence. 
(4}Less than 1/square meter or less than 2%. Erpobdella punctata, Cambarus bartoni, Orconectes limosus, Argia sPP. Corydalus cornutus, 

and Tipula spp. were dominant only as biomass (see Table 2.2-50). 
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TABU 2-2-50 (Page 1 of 6) 

SPATIAL DISTRIBUTION, EY srA~ION BY YEAIl, CF IMPOR~AN~ EEN~HIC MACROINVERTEERATES CCL~ECTED IN 
QUAN~ITATIVE SAMPLES (1973, 1974) FROM THE RIFFLE BIO~CPE OF EAS~ BIlANCH PERKICMEN CREEK AND PERKIOMEN CREEK 

Elephant Eranch Sellersville Cathill 
~alJIIZ M.!!. Mglm Z -L. Mg/m2 -L Hg/m2 -L 

Ouaesia spp. 
1973 (~) ( ~) 15.3 ( 3) (3) (~) 

1974 5.6 (3) 4.4 ( ~) 23.5 ( I) 

Mean 2.9 10.9 9.5 
Oligochaeta 

1973 56.7 2.3 54.7 3.6 115.3 7.0 9.8 3.2 
1974 33.3 (I) 54.7 2.4 84.6 3.8 15.2 (~ ) 

Mean 41.0 51t.1 103.0 12.0 
E~obdella cunctat~ 

1973 12.7 (:1) 1.7 ( ~) "3.6 2.6 
19711 111.9 (~) 2.4 (3) 117.6 5.3 
Mean 13.6 2.0 73.2 

cambarus bartoni 
1973 891.4 35.7 202.6 13.5 361.5 21.9 
1914 191.0 34.5 448.5 20.2 
Mean 852.3 121.6 396.3 

Q~onectes limosu§ 
1913 5511.2 22.2 484.9 29." 
1974 72.7 3.1 314.4 1".2 
Mean 354.6 416.7 

CHois spp. 
1973 4.1 (~) 11.4 (3) 2.9 (3) 

1974 7.9 c" 21.4 ( 3) 8.3 (3) U) (3 ) 

Mean 5.7 15.4 5.1 (I) 

'Iricorrthodes spp. 
1973 (3) (n ( 3) U) 

1914 (3) ( 3) 

Mean (I) (I) 

.EIID~l!!er~lla spp. 
1973 (I) (3) (n (3) 

1974 (~) (I) 

Mean (3) (n 
Baetis sPp. 

1973 5.4 (~) 34.1 2.3 2.7 (3 ) (3) (3) 

1974 1.6 (I) 34.0 (3) 12.1 (3) (3) (3) 

Mean 3.8 34.1 6.5 U) 

stgnonema spp. 
1973 1t.8 (I) 12.5 ( 3) 1.5 (3 ) 

1974 48.9 2.1 (I) (3) 4.4 (3 ) 

Mean 23.0 1.1 2.7 
~ spp. 

1973 (~) (;1) 70.0 4.7 10.4 (3) (3 ) (3) 

1974 1.9 (3 ) 9.6 (3) 25.0 el) (3) (3) 

Mean (;1) 115.8 16.2 (3 ) 
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~aLE 2-2-50 (Conti d) (Page 2 cf 6) 

Ele1=hant Eranch Sellers"ille Catbill 
MQ/m2 J!.!! !l9lmz -L Hg/m2 -L Mg/m2 ---L 

AllocaDnia SP1=. 
1973 22.8 ( 3' 1.5 (:1) (3) en 
197q 17.6 3. q en (3) ( 3) (3) 

Mean 115.5 1.1 (3) 

Perlesta placida 
1973 113.5 ( 3' 7.6 (3) 3.8 (3 ) (3' (3 ) 

1974 31.6 (3) 33.7 (3) 1.1 (3) 

Mean 38.5 18.0 2.7 (3) 

Corixidae 
1973 39.0 (.3) (3) (3) (3) (3 ) 

1911t 99.6 4.3 (3) (:1) 

Mean 611.1 (3) (I) 

Corvdalus coroutus 
1973 
19711 1.2 (3) 

Mean (I) 

Psepbenus berricki 
1973 (3) (3) 8.q (3) (I) (3) (3) (3 ) 

1911t 1.8 (3) 7.7 (n 1.5 (3 ) (3 ) (3) 

Mean (3) 8.1 (I) (3 ) 

StenelDlis spp. 
1913 211.5 ( 3) 55.1 3.7 18.3 (3) 5.7 (3 ) 

19111 112.2 (3) 32.1 ( 3) 65.1 2.9 1.5 (3) 

Mean 31.8 115.9 31.0 6. II 
Cbimarra spp. 

1973 (3) (3) 83.0 5.5 13.2 (3) (3) (3 ) 

1974 1.9 (3) 320.1 111.3 88.7 11.0 (3) (3 ) 

Mean 1.1 177.8 113 • II (3) 

Cheumato~syche spp. 
1973 97.9 3.9 419.1 21.9 197 .. 1 11.9 107.9 3q.8 
19711 359.2 15.5 813.8 36.2 561.0 25.3 689.1 10.4 
Mean 206.0 571.' 3112.1 340.11 

HvdroDsvcbe spp. 
1973 (3) (n 188.1 12.5 7.3 (3) (3) C3 ) 

19111 (3) (3) 1177.8 21.3 18.3 (3) 5.6 (3) 

Mean (3) 3011.0 11.1 2.2 
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~AELE 2-2-50 (Cont'd, (Paqe 3 cf 6) 

Ele,::hant Eranch SEllersville Cat hill 
~q.lm2 .J!!! tlg.lm2 -L Hg.lm2 -L tlg.lm2 -L 

Leucotricbia pictipes 
1973 cu ( 3) 

1974 C 3) U) (3) C3 ) 

Mean cu (3) (3) 

~il)ula spp. 
1973 99.3 4.0 43.4 2.9 8.1 2.E! 
1974 117.7 5.1 1.6 (3) 11.1 (3) 

Mean 106.9 26.0 (3) 9.3 
Sipluiidae 

1973 15.5 (U 70.8 4.7 76.4 4.6 "0.6 13.1 
1974 19.2 (3) 71. " 3.2 52.3 2." 35.1 3.6 
Mean 17.0 71.1 66.8 38.4 

Chironomidae 
1973 457." 18.3 178.8 11.9 216.3 13.1 133.0 42.9 
1974 48".8 21.0 305.8 13.6 205.4 9.3 205.9 21.0 
Mean 468.7 229.6 212.0 162.2 

~~ 
1973 110.8 II." 5.1 cu 45.6 2.8 3.5 C3 ) 

1974 13.3 ( 3) 9.5 cn 48.9 2.2 6.6 (3) 

Mean 70.4 6.9 46.9 4.7 
Sphaerium spp. 

1973 U) ( 3) 4.3 CU (3) (3) 

1974 (3) (3) (U C 3) 28.7 Ca) 

Mean U) 2.7 11.9 
All ethers 

1973 52.2 2.1 33.0 2.2 48.0 2.9 (3, (3) 

1974 80.1 3.5 45.9 2.0 107." ".8 C3 ) (3 ) 

Mean 63.8 38.1 71.8 (3 ) 
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TAELE 2-2-50 (Cont'd) (Page 4 of 6) 

Mover Walola spring Mount Rahns 
~g/m2 ---L ~ ---L Mg/m2 ---L Mg/m2 -L 

~ia spp. 
1913 60.5 3.1 41.4 (:1) 28.1 (lI) 24.9 (lI) 

1914 362.6 6.3 618.8 10.1 31.0 (li ) 38.0 (li ) 

Mean 181.3 275.9 29.6 30.1 
Oligochaeta 

1913 106.0 5.4 16.0 (31) 100.0 2.4 87.6 2.2 
1914 126.6 2.2 89.3 ( lI) 42.8 (lI) 15.2 2.4 
Mean 114.2 45.3 17 .1 82.6 

Erpobdella punctata 
1913 3.8 (lI) 41.0 ( lI) 13.5 (lI) 38.3 (lI) 

1914 16.6 (31) 68.3 (31) ( 31) (li ) 41.8 (lI) 

Mean 8.9 51.9 8.1 42.1 
QrconEctes limosus 

1913 50.1 2.6 113.8 4.1 
1914 1055.7 18.3 1.6 (3) (31) (li ) 

Mean 452.4 104.9 (li ) 

Caenis spp. 
1913 (II) ( 3) (31) (31) ( II) (li ) 2.5 c. ) 
1914 (II) (li ) (31) (31) (31) (II) (li ) (lI) 

Mean (lI) (31) 1.9 
'l'ricorvthodes spp. 

1973 (31) (31) ( lI) (li ) 1.5 (31) 

1914 (31) ( II) 1.5 (31) (31) (li ) 

Mean ( lI) (lI) 1.1 
E1Jhemerella spp. 

1913 (31) ( 31) (31) (31) 82.6 (lI) 33.0 (li ) 

1914 (lI) ( lI) (lI) ( lI) 264.1 7.5 33.7 (li ) 

Mean (lI) (31) 155.2 33.3 
Baetis spp. 

1913 5.0 (lI) 15.9 ( 31) 36.1 (31 ) 52.1 (31) 

191" 8.0 (lI) 28.9 (31) 65.1 (lI) 51.2 (31 ) 

Mean 6.2 21.1 48.3 54.5 
Stenonema s pp. 

1973 (31) ( lI,> (lI) (lI) 247.7 5.9 5/1.4 (ll ) 

1914 ( 3) (lI) 213.1 6.1 55.9 (lI) 

Mean (31) (31) 233.9 55.0 
~ spp. 

1913 4.1 (lI) 14.2 ( lI) 5.6 (3) 12.3 (31 ) 

1914 65.1 (lI) 46.1 ( lI) 34.1 (3) 11.3 (31 ) 

Mean 28.1 27.2 11.3 11.9 
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TAELE 2-2-50 (Cant 'd) (Paqe 5 of 6) 

Mover ~a~a sprinq Mount llahns 
~g/m2 -L Mg/m2 -L Mg/m2 -L J!9Ll!!.! --L 

Allocat:nia spp. 
1913 (n ( 3) (3) (3) 4.1 (3) 

1914 (3) (3 ) (n . ( 3) 2.2 (3 ) 3.9 (3 ) 
Mean (3) 

~grlesta DlacidA 
(n 1.1 4.0 

1913 3.4 (3 ) (3) (3) 

1914 (n (3) 21.9 (3) 11.1 (3 ) 

Mean (.I) 10.0 2.0 
Corixidae 

1913 (3) (3) 

1914 
Mean (3) 

C~ydalus cornutus 
1913 2.2 (3) 17.4 ( 3) 615.3 14.6 142.0 3.5 
19111 1.1 (3) 400.4 11.4 129.6 4.2 
Mean 4.1 10.4 529.3 131.0 

~1IeDbenus berricki 
1913 5.5 (3) 35.1 ( 3) 8.6 (3 ) 30.5 (3 ) 

19111 36.6 (3) 112.6 ( 3) 11.0 (3) 85.3 2.8 
Mean 18.0 66.1 9.5 52. II 

Stenelmis spp. 
1913 15.3 3.9 233.1 6.3 12.4 (3) 113.2 2.8 
19111 210.1 3.1 664.1 10.8 41.2 (3) 184.3 6.0 
Mean 129.5 406.1 23.9 141.1 

Cllimarra spp. 
1913 184.0 9.5 662.1 18.0 24.6 (3 ) 181.1 4.6 
1914 659.1 11.5 852.5 13.8 23.5 (3) 141.2 II. e 
Mean 314.2 138.3 24.2 171.5 

Che~ogsvche spp. 
1973 179.6 40.1 688.3 18.1 683.7 16.2 1146.9 28.3 
1914 1328.5 23.1 320.6 5.2 539.2 15.4 800.3 26.0 
Mean 999.2 541.2 626.0 1008.2 

liYdroDsvche spp. 
1913 406.8 20.9 1615. a 43.9 1058.0 25.1 1646.0 40.6 
1914 1609.3 28.0 2215.1 36.0 812.4 24.9 831.2 21.0 
Mean 887.8 1855.0 983.8 1320.1 

L&u~ricbia pitcipes 
1913 1.7 (3) 1.11 (n 1.8 (3) (3) (3) 

19111 18.9 (3) 25.4 (n 4.5 (3 ) 1.4 (3) 

Mean 8.6 11.0 2.9 3.3 
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'IABL E 2- 2- 50 (Cont'd) (Paqe 6 of ~, 

Mover Wawa Spring Mount Rahns 
Mg/m2 _1- Mg/m2 _'!f_ __ MgLm2 -"- Mg/J!!! --~-

Tipul1! spp. 
1973 12.1t en 31.8 ( 3 ) 52.0 (3 ) 

197Q 30.3 (3) 

Mean 7.5 31.2 31.2 
Simulidae 

1973 58.3 3.0 76.6 2.1 308.8 7.3 69.7 (3 ) 

1974 19. Q (3) 22.0 ( 3) 175.3 5.0 237.1 1.1 
Mean 42.8 54.8 255.Q 136.7 

Chironomidae 
1913 131.1 6.7 194.7 5.3 Q91.Q 11.7 185.3 Q.6 
197Q 160.3 2.8 212.6 3.5 436.5 12.Q 162.7 5.3 
Mean 1Q2.8 201.9 469.Q 176.2 

Pbysa acutg 
1973 Q2.5 2.2 (3) ( 3) 24.6 (3) 8.9 (3 ) 

1974 13. Q (3) 2.5 ( 3) Ql.9 (3 ) 2.3 (3 ) 

Mean 30.9 1.0 31.5 6.3 
Sphgm.,y.m spp. 

1973 (3 ) (:J) 11.8 ( 3) 11.9 (3) 3.0 (3) 

197Q (3 ) (3) 8Q6.0 13.7 1.9 (3) Q 9. 0 (3 ) 

Mean (3 ) 3Q5.5 7.9 21.Q 
All Others 

1973 1 Q. 9 (3) 10.3 ( 3) 2Q6.5 5.9 156.0 3.8 
19711 5Q.9 (3) 29.2 ( 3) 250.6 7.1 110.2 3.6 
Mean 30.9 17.9 2Q8.1 137.7 

(1) Mean densitv in milliqrams of dry weiqht per square meter. 
(2) Percent of composition. 
( 3) Less than 1 Mq square meter or less than 2~. caenis spp., Tricorythodes spp., Perlesta 

placida, and Leucotrichia pictipes were dominant onlv numericallv (see 'Iable 2.2.-'9). 

---------
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'IABLE 2.2-51 (Paqe 1 of 2) 

SUMMARY TABLE OF AQUA'IIC MACQOINVEll'IEE~ATE DIlIFT AS MEASURED FOil EACH MONTHLY(') 2_ HOUR STUDY IN EAS'I BRANCH 
PERRIOMEN CIlEEJe: AND PERKIOMEN CIlUK. MONTHLY VALUES FOR INDIVIDUAL TAXA REPRESENT PEllCEN'I CF 'IO'IAL DRIF'I 

.l.21l 1973 
,Ayg As .bX ~ ~ .bsI bl1 ~ !!ean 

East Branch Perkiomen Creek 

Dominant l taxa 

Baetis spp. Absent 9._ 9.8 11.6 113.8 7.1 2.2 9.0 
Coenaqrionidae Absent Absent ( 31) Absent Absent 2.1 Absent (31) 

S:t~Del.mi.§ spp. _.0 ".6 7.6 8.1 1. 1 1.0 Absent 5.7 
Chimarra spp. 28.9 Absent (31) (31) Absent 3.0 Absent 4.3 
Cheumatopsyche spp. . 11.0 Cll) 18.7 29.9 2.2 10.1 2.2 13.4 
BVdropsyche spp. 3.2 ( 31) 119.8 8.1 Absent 9.6 Absent 25.0 
Chironomidae 35.6 72.9 7.3 43.1 51.7 6".7 84.4 33.6 
'Iotal percent 75.7 87.9 911.2 911.3 98.8 98.2 88.8 91. 1 
Total number/l000 m31 386 530 1921 902 689 1897 1118 927 

All taxa 

Total number ± SE/l000 m31 510tl07 603t92 2039±799 951±282 697±268 1932±1I85 1171±1611 1019±157 
Total biomass (mq dry wt) t SE/l000 m31 71119 7IIt15 352±1IJ8 192±50 5H38 223tl07 80±30 ll1e±28 
'Iota I taxa 19 13 16 12 5 10 7 12 

Velocity (m/s) 0.125 0.116 0.110 0.052 0.037 0.0311 0.030 0.072 

Perkiollen Creek 

Dominan tl taxa 

Naididae 0 0 0 0 0 0 0 Absent 
Gammarus fasciatus (31) Absent ( 31) (31) 1.11 (31 ) (;,) (31) 
Tricorythodes sp. Absent Absent 6.7 3.11 1.0 (31) 1.0 3.11 
Baetis spp. Absent 17.5 7.0 (3) 33.2 18.1 3.1 6.1 
Cbeumatopsyche spp. 5.3 (31) 13.9 11.5 12.2 3.6 (31 ) 6.11 
Simuliidae (3) 3.11 11.8 ( 31) (31 ) (31 ) 2. II 1.6 
Chironomidae 50.9 67.9 52.9 85.9 40.9 70.1 79.5 73.2 
Heleidae Absent Absent Absent (II) (;I) U) Absent (31) 
'Iotal p e rcen t 56. II 88.8 85.3 95.8 93.8 89.7 87.0 51.7 
Total number/l000 m31 181 625 2358 10,126 1285 2807 592 2550 

All taxa 

Total number t SE/l000 m31 1991t539 321t60 70llt2011 2765±701 10570±2294 11133t485 2993tl107 680±1110 2781±520 
Total biomass (mq dry wt) t 

SE/l000 m31 82±20 69±23 69t17 275t1115 482t114 1311:1:45 201±63 98±39 190:t32 
Total taxa 20 34 19 31 37 25 26 20 27 

Velocity (m/s) 0.1"6 0.360 0.238 0.244 0.171 0.101 0.116 0.110 0.191 



East Branch Perkiomen Creek 

Dominant Z taxa 

Baetis spp. 
Coenagrionidae 
g~~lm!§ spp. 
Ch!~n:i! spp. 
~bgYillatQQ§Ygb~ spp. 
!!Y9~Q22ych~ spp. 
Chironomidae 
Total percent 
Total number/l000 m3 

All taxa 

Total number ± SE/l000 m3 
Total biomass (mg dry wtl ± SE/l000 m3 
Total taxa 

velocity (m/s) 

Perkiomen Creek 

Dominant 1 taxa 

Naididae 
Gammarus fasciatus 
TrI£Q~1hod~§-Spp: 
~~ti§ spp. 
£b~YIDatopsygh~ spp. 
Simuliidae 
Chironomidae 
Heledae 
'rotal percent 
Total number/l000 m3 

All taxa 

Total number ± SE/l000 m3 
Total biomass (mg dry wt) ± SE/l000 m3 
Total taxa 

Velocity (m/s) 

LGS EROL 

TABLE 2.2-51 Cont'd) 

Apr 

(3) 

Absent 
5.7 
2.1 
(3) 

2.0 
11.7 
88.5 
1077 

1217±189 
130±55 

19 
0.116 

2.9 
Absent 
Absent 

1.9 
1.4 

20.0 
56.7 

Absent 
82.9 

610 

736±97 
43±15 

30 
0.322 

~ 

36.6 
Absent 

2.5 
(3 ) 

Absent 
26.9 
12.6 
99. 1 
"212 

5320±2001 
348±187 

20 
0.090 

48.3 
Absent 
Absent 

4.5 
(3) 

(3 ) 

43.6 
(3) 

97.9 
9511 

9715±807 
251±46 

23 
0.138 

ilim 

28.9 
1.3 
1.3 
( 3) 

4.4 
9.1 

48.1 
93.6 

499 

533±132 
22±5 

16 
0.1<;0 

(3) 

1.4 
(3) 

31.5 
7.8 

10.9 
31.9 

(3 ) 

85.0 
1047 

1232±368 
86±29 

28 
0.247 

19H 
ili!l 

4.7 
(3 ) 

30.0 
Absent 

3.2 
1. 1 

45.8 
85.3 
1267 

1485±551 
384±345 

17 
0.037 

(3) 

(3 ) 

(3 ) 

2.2 
1.5 
1.0 

78.4 
10.4 
94.5 

10860 

11492±4155 
629±244 

47 
0.131 

(Page 2 of 2) 

Aug 

2.2 
7.1 
(3) 

Absent 
3.5 
2.2 

57.7 
73.2 

806 

11012±3697 
453±156 

28 
0.034 

(3) 

9.4 
2.1 

18.2 
41.1 

1.1 
13.3 

(3) 

85.9 
6312 

7348±2932 
488±171 

41 
0.137 

Sep 

16.0 
3.0 
3.0 
1.0 
6.0 
7.0 

44.0 
80.0 

450 

<;62±91 
42±10 

19 
0.049 

Absent 
2.2 
(3± 

11.5 
8.4 
2.1 

50.5 
Absent 

75.0 
2784 

3712±1036 
152±50 

35 
0.110 

(l)Monthly values for individual taxa represent percent of total drift. 
(Z)Taxa which comprised ~2% of the total number in either 1973 or 1974. Numerous other taxa were dominant 

in individual months. 
(3)Drifting, but at levels below 2'K. of to+al. 

~ 

111.7 
(3 ) 

7.1 
( 3) 

2.9 
8. 1 

50.5 
86.10 

1550.2 

3355±1110 
229±126 

20 
0.079 

8.5 
2.2 
(3 ) 

11.6 
10.0 
5.9 

45.7 
1.7 

86.9 
5187 

5706±1565 
214±925 

34 
0.191 
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TABl.E 2.2-52 

DIEL PERIODICITY OF AQUA~IC DRIFT eN EAS~ BRANCH PER~IOMEN CREER AND PFRRIOMEN CREEK 
EXPRESSED AS A PERCENT OF ~HE 24-HOUF TOTAl., ALL DRIFT STUDIES CCMEINED (1) 

100.2 1200 1400 j600 1800 2000 220Q 2400 0200 0400 060.2 

Numbers 
East Branch 
Perkiomen 

Biomass 
East Branch' 
Perkiomen 

Taxa 
East Branch 
Perkiomen 

2.8 
3.6 

2.3 
1.2 

8.0 
5.0 

2.7 
3.0 

2.0 
1.1 

7.2 
5.4 

5.3 
3.9 

3.0 
2.8 

1.4 
6.8 

4.8 
4.1 

4.3 
3.1 

7.7 
8.4 

3.7 
4.4 

3.0 
4. 1 

8.0 
8.0 

5.0 
E.5 

4.3 
7.2 

8.0 
9.9 

23.1 
19.1 

32.2 
21.2 

12.3 
10.9 

14.1 
15.4 

15.0 
23.1 

12.3 
12.2 

(1) As an example, the hiqhest numeric drift density (19.1~) on Perkiomen 
Creek qenerally occurs near 2200 hours. 

23.7 
17.3 

20.3 
17.1 

12.0 
10.8 

9.3 
14.3 

8.0 
14.7 

8.3 
10.6 

2.5 
5.0 

2.3 
3.3 

5.4 
7.0 

0800 

2.5 
2.6 

1.7 
1.3 

3.2 
5.0 



Common ~ 

Freshwater eel family 

American eel 

lI5mt family 

Brook trout 

~ family 

Redfin pickerel 
Muskell unqe 

Minnow family 

Goldfish 
Carp 
Carp x Goldfish hybrid 
Cutlips minnow 
Golden shiner 
Comely shiner 
satinfin shiner 
Bridle shiner 
Common shiner 
Spot tail shiner 
Swallowtail shiner 
Spotfin shiner 
Bluntnose minnow 
Fathead minnow 
Blacknose dace 
Lonqnose dace 
Creek chub 
Fall fish 

Sucker !m.lv 

White sucker 
Creek chub sucker 

IGS EROl 

'IABLE 2.2-53 (Page 1 of 2) 

FISHES(.) COLLECTED IN PERRIOMEN CREER BY ALL ~YPES OF GEARS 
DURING 'tHE PERIOD JUNE 1910 ~HROUGH DECEMBER 1911 

Scientific Name 

Anqui llidae 

Anguilla rostrata (Lesueur) 

salmonidae 

Salyelinus fontinalis (Mitchell) 

Eeocidae 

~ americanus americanus (Gmelin) 
~ masguinongy (Mitchill) 

Cyprinidae 

Carassius auratus (Linnaeus) 
Cyprinus carpio (Linnaeus) 

Exoglossum maxillingua (lesueur) 
Notemigonus £rysoleucas (Mitchill) 
NQtro;is amoeny§ (Attott) 
Notro;is analostanY! (Girard) 
Ngtropis bifrenatus (Cope) 
Nctropis COrnutys (Mitchill) 
NQtropis hYd§9Dius (Clinton, 
NQtropis ~~ (Cope) 
NQtropis ~opteru§ (Cope) 
pimephales notatys (Rafinesque) 
Pimephales ~romelas (Rafinesque) 
Rbinicbtbys stratuly! (Hermann) 
Rhinicbtby§ cataractae (Valenciennes) 
semgtilus atromaculatus (Mitchill) 
§emotilus corForalis (Mitchill) 

Catostomidae 

~atcstomus commersoni (lacepede) 
Erimyzon otlongus (Mitchill) 

Relative 
Ai:undance 

Rare 

Rare 

Uncommon 
Uncommon 

Common 
Common 
Uncommon 
Common 
Uncommon 
Abundant 
Abundant 
Rare 
Common 
Abundant 
Common 
Abundant 
Common 
Rare 
Common 
Common 
Uncommon 
Common 

Abundant 
Uncommon 



Common Name 

Freshwater catfish family 

White catfish 
Yellow bullhead 
Brown bullhead 
Channel catfish 
Marqined madtom 

Killifish family 

Banded killifish 
Mummichoq 

Sun fi sh .fg~.lv 

Rock bass 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Blueqill 
Sunfish hvbr id 
Smallmouth bass 
Larqemouth bass 
White crappie 
Black crappie 

Perch family 

Tessellated darter 
Shield darter 

1 Nomenclature from Ref 2.2-53 
2 Possible bait release. 

I.GS EROL 

TABlE 2.2- 53 (Cont' d) 

§.£.igntific ~ 

Ictaluridae 

l~lurus ~ (Linnaeus) 
l.£ylu.I.l!§ natal.i~ (Lesueur) 
lctalur.Y.l2 nel:ulosus (Lesueur) 
Ictalurus punctatus (Rafinesque) 
~~~~ insignis (Richardson) 

Cvrinodontidae 

Eundylus dia~hanus (Lesueur) 
Eund~lus heteroclitus (Linnaeus) 

Centrarchidae 

Amtloplites .IYnestris «Rafinesque)) 
l.epomis guri tY,!2 (Linnaeus) 
~~~mi~ cyanellus (Rafinesque) 
l.eoomis gil:l:osus (Linnaeus) 
~~I2Qmis macrochirus (Rafinesque) 
~~mis hvtrid 
Micropterus dolomieui (Lacepede) 
Micropterus salmoides (Lacepede) 
Pomoxis annularis (Rafinesque) 
pomo~iS nigromaculatus (Lesueur' 

Percidae 

Etheostoma olmstedi Storer 
R~rcina teltata (stauffer) 

(Page 2 of 2) 

Relative 
Abundance 

Rare 
Common 
Uncommon 
Rare 
Uncommon 

Common 
Rare 2 

Common 
Abundant 
Common 
Common 
Common 
Uncommon 
ComJllon 
UncoJllmon 
Rare 
Rare 

Common 
Uncommon 



raxa 

o1innows 
:arp 
iYhi te Sucker 
fellow Bullhead 
3anded Killifish 
tepomis Sunfish 
ressellated Darter 
3hiel d Darter 

rotal 

IGS ERCI 

"IAELE 2.2-54 

MEAN CENSITY AND RELATIVE ABUNDANCE OF DRIFTING LARVAI 
FISH CCLLEC"IED FRCM PERRICMEN CREER 1\"I P14390, MAY THROUGH AUGUS"! 

1973, 1974, ANL 1975. 

1973 1974 1975 
~~/m3 --L No. 1m 3 -L. Nc./m 3 

0.08028 36 0.06707 12.4 0.09465 
0.11258 50.5 0.43283 79.9 0.12685 
0.01996 5.4 0.00775 1.4 0.01815 
0.00185 0.8 0.00223 0.4 0.00108 

0.00012 
0.00923 4.1 0.03007 5.6 0.02096 
0.00461 2. 1 0.00047 0.1 0.00972 
0.OC231 1 0.00117 0.2 0.00281 

0.22285 0.54171 0.27424 

----
-_%-

34.5 
46.3 
6.6 
0.4 

7.6 
3.5 
1 

,----
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TABLE 2.2-55 

TOTAL CATCH AND RELATIVE ABUNDANCE OF LARVAL FISH 
COLLECTED BY TRAP NET FROM PERKIOMEN CREEK SHORELINE 

P14390, MAY THROUGH AUGUST 1975 

Taxa 

Minnows 
Carp 
White sucker 
Lepomis sunfish 
Tessellated darter 
Shield darter 

TOTAL 

Total 
Catch 

1270 
18 

116 
94 
29 

3 

1530 

% 
Catch 

83.0 
1.2 
7.6 
6. 1 
1.9 
0.2 
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TABLE 2.2-56 

DAILY MEAN DENSITY (No./m3) OF DRIFTING LARVAL FISH 

Page 1 of 2 

COLLECTED FROM PERKIOMEN CREEK AT P14390, MAY THROUGH AUGUST, 1974 AND 1975 

1974 

Taxa 08May 15May 20May 30May 05Jun llJun 27Jun 

Minnows 0.003 0.001 0.557 0.032 0.039 0.060 0.029 
Carp 0.003 7.304 0.659 0.011 0.127 
White sucker 0.024 0.042 0.003 
Yellow bullhead 0.003 
Rock bass 0.006 0.006 0.007 
Lepomis sunfish 0.002 0.002 0.022 0.300 0.025 
Tessillated darter 0.002 0.002 0.002 
Shield Darter 0.009 0.002 0.002 0.002 



Taxa 02Jul 08Jul 16Jul 

Minnows 0.027 0.142 0.059 
Carp 0.003 0.006 
White sucker 
Ye 11 ow bull head 0.038 0.006 
Rock bass 0.005 
Lepomis sunfish 0.025 0.019 
Tessellated darter 
Shield Darter 

Taxa 12May 27May 

Mi nnows 0.087 0.055 
Carp 0.316 
White sucker 0.155 0.011 
Yellow bullhead 
Rock bass 
Lepomis sunfish 0.004 
Tessellated darter 0.023 0.010 
Shield Darter 0.019 0.001 

LGS EROL 

TABLE 2.2-56 
(Cont'd) 

1974 (Cont I d) 

24Jul 

0.089 
0.006 

0.039 

29Jul 

0.037 
0.003 

0.118 

1975 

17Jun 01Jul 

0.006 .0369 

0.003 
0.011 
0.078 

0.002 

05Aug 

0.094 
0.057 

0.035 

29Jul 

0.069 
0.001 

0.016 

13Aug 

0.042 

12Aug 

0.016 

0.001 

Page 2 of 2 

22Aug 27Aug 

0.037 0.020 

26Aug 

0.003 



nu 
Minnows 
Carp 
White Sucker 
Yellow Eullhead 
Rock Bass 
Lepomis Sunfish 
Tessellated Dartfish 
Shield Darter 

LGS EROL 

TAELE 2.2-57 

HCRIZCN'IAL VARIATION IN DENSI'IY OF LARVAl. FISH 
COI.LEC'IED FROM PERRIOMEN CREEK A'I P14390 IN 1975 

Net 

1 2 3 II 

No • .Im:l No • .Im!i NO • .IIn :I t!2.'I!!:I 

0.058/f 0.0498 0.0/f81 0.0512 
0.111911 0.1908 0.25119 0.2636 
0.0363 0.01120 0.01108 0.0/f35 
0.0017 0.0009 0.0019 0.0010 
0.00112 0.0067 0.0068 0.002/f 
0.02311 0.0138 0.00911 0.0097 
0.0113 0.0160 0.013" 0.02011 
0.0128 0.0092 0.0091 0.0109 

5 6 

~ No • .Irr 3 

0.0098 0.01l/f8 
0.0366 0.0616 
0.0850 0.11173 

0.0026 
0.0066 0.0216 
0.0038 0.0396 
0.0082 0.0075 
0.0092 0.0068 
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'I~EI.E 2.2-58 

MEAN DIFEC'I DENSI'IY OF I.AFVAI. FISH IN THE EAST 
AND wEST CHANNELS Cf FEFRICMEN CFEEK A'I P14390 IN 1975 

~-

Minnows 
Carp 
White Sucker 
Yellow Bullhead 
Rock Eass 
Lepomis Sunfish 
Tessellated Darter 
Shield Darter 

---------------------------------

East Channel 
No.:.LID! 

0.0286 
0.0508 
0.1117 
0.0011 
0.0161 
0.0217 
0.0080 
0.0082 

--.----
"est Channel 
No./m3 _ 

0.0521 
0.2103 
0.0404 
0.0014 
0.0050 
0.01"6 
0.0150 
0.0106 

,------
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TABLE 2.2-59 
Page 1 of 2 

ANNUAL AND SPATIAL VARIATION IN'MEAN CATCH-PER-UNIT-EFFORT (C/F, AND RELATIVE ABUNDANCE 
OF FISH COLLECTED BY SEINE FROM THE PERKIOMEN CREEK IN 1975 AND 1976) 

1975 1976 1975 1976 1975 1976 1975 1976 
P19775 P19775 P16500 P16500 P14455 P14455 P14320 P14320 

Species C/F % C/F % C/F % C/F % C/F % C/F % C/F % C/F 

American eel 0.10 0.1 
Cutlips minnow 1.23 0.8 .0.09 0.1 0.88 0.5 
Golden shiner 0.18 0.1 0.08 0.1 1.60 0.3 0.13 
Comely shiner 25.70 25.2 3.59 2.2 2.90 4.1 2.67 1.7 1.92 1.4 20.49 4.0 3.64 2.5 5.39 
Satinfin shiner 1.06 1.0 2.96 1.8 7.44 10.5 18.68 11.6 0.64 0.5 1.89 0.4 3.76 2.6 7.95 
CORlnon shiner 1.97 1.9 4.00 2.4 0.61 0.9 3.13 1.9 1.62 1.2 0.60 0.1 0.86 0.6 0.61 
Spottail shiner 2.27 2.2 26.68 16.3 0.48 0.7 44.94 27.8 3.39 2.5 80.60 15.7 2.09 1.5 27.81 
Swallowtail shiner 9.48 9.3 4.06 2.5 1.68 2.4 4.53 2.8 1.82 1.4 6.74 1.3 54.24 37.7 1.30 
Spctfin shiner 56.60 55.4 71.18 43.4 53.12 74.8 66.35 41.1 115.33 85.7 360.72 70.4 71.09 49.4 222.34 
B1untnose minnow 0.30 0.3 0.10 0.1 0.47 0.7 0.56 0.3 1.03 0.8 8.60 1.7 0.36 0.2 0.13 
B1acknose dace 0.43 0.3 0.30 0.4 1.06 0.7 0.26 
Longnose dace 0.89 0.9 5.23 3.2 0.10 0.1 0.65 0.4 
Creek chub 0.39 0.2 0.30 0.2 
Fall fi sh 1. 79 1.8 0.26 0.2 0.20 0.3 0.48 0.3 0.14 0.1 
White sucker 26.88 16.4 0.30 0.4 7.92 4.9 1.60 0.3 0.14 0.1 4.96 
Yell ow bull heaad 0.10 0.1 0.09 0.1 
Brown bullhead 0.08 0.1 
Margined madtom 0.08 
Banded k i 1lfi sh 0.27 0.3 0.51 0.3 0.39 0.6 1.59 1.0 0.34 0.1 0.80 0.6 0.50 
Rock bass 0.12 0.1 0.26 0.2 0.20 0.3 0.09 0.1 0.40 0.1 0.50 0.4 
Redbreast sunfish 0.81 0.5 2.05 2.9 1.72 1.1 3.22 2.4 9.77 1.9 2.73 1.9 2.33 
Green sunfi sh 0.09 0.1 0.20 0.1 0.81 0.6 4.80 0.9 0.26 
Pumpk i nseed 2.5 1.5 6.17 1.2 0.45 0.3 0.49 
Bluegill 0.12 0.1 O.Og 0.1 0.29 0.4 2.30 1.7 2.97 0.6 1.72 1.2 
Lepomis hybrid 

0.9 7.27 Small mouth bass 0.12 0.1 4.52 2.8 0.29 0.4 4.92 3.0 0.14 0.1 3.60 0.7 1.24 
Largemouth bass 0.09 0.1 0.61 0.4 0.30 
Whi te crappi e 
Tessellated darter 1.07 1.0 9.52 5.8 0.33 0.2 0.22 0.2 1.20 0.2 0.14 0.1 0.59 
Shield darter 0.12 0.1 0.17 0.1 0.25 0.2 0.20 
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TABLE 2.2-59 (Cont'd) 

1975 1976 1975 1976 1975 1976 Years 
P14130 P14130 P13580 P13580 Mean Mean Mean 

Species % C/F % C/F % C/F % C/F % C/F % C/F % C/F % 

American eel 0.02 0.01 
Cutlips minnow 0.21 0.33 0.22 0.2 0.63 0.2 0.09 0.1 0.46 0.2 0.28 0.1 
Golden shiner 0.34 0.1 0.40 0.3 0.39 0.1 0.08 0.1 0.42 0.2 0.25 0.1 
Comely shiner 1.9 0.57 0.7 6.23 2.3 2.16 1.77 3.23 1.0 6.25 5.7 6.73 2.4 6.49 3.3 
Satinfin shiner 2.8 11.22 13.4 13.98 5.2 9.58 7.6 7.56 2.4 5.73 5.2 8.94 3.2 7.33 3.8 
Common shiner 0.2 5.03 6.0 2.63 1.0 8.05 6.4 2.71 0.9 3.08 2.8 2.31 0.8 2.69 1.4 
Spottail shiner 9.8 4.11 4.9 24.98 9.3 5.17 4.1 24.50 7.8 2.92 2.7 37.60 13.4 20.26 10.4 
Swallowtail shiner 0-.5 0.54 0.6 1.92 0.7 2.11 1.7 1.99 0.6 11.13 10.2 3.37 1.2 7.25 3.7 
Spotfin shiner 78.7 59.30 70.6 197.47 73.7 91.62 73.0 212.41 67.6 73.93 67.7 185.76 66.3 129.84 66.7 
Bluntnose minnow 0.47 0.2 1.29 1.0 9.31 3.0 0.57 0.5 3.11 1.1 1.84 0.9 
Blacknose dace 0.1 4.66 1.7 0.53 0.4 1.99 0.6 0.14 0.1 1.42 0.5 0.78 0.4 
longnose dace 1.36 0.5 0.23 0.1 0.17 0.2 1.26 0.5 0.72 0.4 
Creek chub 0.37 0.1 0.18 0.1 0.09 
Fall fi sh 0.48 0.6 0.34 0.1 0.22 0.2 0.34 0.1 0.49 0.4 0.24 0.1 0.36 0.2 
Whi te sucker 1.8 0.11 0.1 10.68 4.0 21.80 6.9 0.09 0.1 12.47 4.4 6.28 3.2 
Yellow bullheaad 2.23 0.7 0.41 0.1 0.21 0.1 
Brown bull head 0.01 0.01 
Margined madtom 0.11 0.03 0.02 
Banded kill fi sh 0.2 0.97 1.2 1.08 0.4 1.21 1.0 2.89 0.9 0.61 0.6 1.17 0.4 0.89 0.5 
Rock bass 0.09 0.1 0.08 0.15 0.1 0.13 0.14 0.1 
Redbreast sunfish 0.81 0.5 2.05 2.9 1.72 1.1 3.22 1.58 1.4 3.14 1.1 2.36 1.2 
Green sunfish 0.09 0.1 0.20 0.1 0.81 0.22 0.2 1.40 0.5 0.81 0.4 
Pumpk i n seed 2.5 0.43 0.4 1.77 0.6 1.10 0.6 
Bluegill 0.92 0.3 0.70 0.6 0.63 0.2 0.66 0.3 
lepomis hybrid 0.10 0.1 0.11 0.1 0.04 0.02 
Sma llmouth bass 2.6 0.42 0.5 0.57 0.2 0.43 0.3 1.58 0.5 0.43 0.4 3.75 1.3 2.09 1.1 
largemouth bass 0.1 0.16 0.1 0.02 0.18 0.1 0.10 0.1 
White crappie 0.08 0.01 0.01 
Tessellated darter 0.2 0.33 0.4 0.73 0.3 0.39 0.3 6.25 2 0.36 0.3 3.13 1.1 1.75 0.9 
Shield darter 0.09 0.1 0.42 0.1 0.04 0.17 0.1 0.10 0.1 



Species 

Rock bass 
Redtreast sunfish 
Green sunfish 
Pumpkinseed 
Smallmouth tass 

Total 

IGS EROL 

TABLE 2.2-60 

ANNUAL VARIATION AND FREQUENCY OF OCCURRENCE (FO) IN AGE 0 
SUNFISH SPECIES COLLECTED BY ELECTFOFISHI~G IN 

PERKICMEN CFEEK (ALL SITES COMEINED) IN 1975 AND 1976 

1975 1976 
Total ~ Fe Total ~ FO 
£.s~ch Total J!l. Catcll Total --'.n 

4 3.5 25.0 14 4.9 50.0 
64 56.6 100.0 197 69.6 100.0 
41 36.3 83. 3 36 12.7 58.3 

34 12.0 50.0 
4 3.5 25.0 2 0.7 8.3 

113 283 

Grand 
Total % 
Catch 'Ictal 

18 4.5 
261 65.9 
77 19.4 
34 8.6 

6 1.5 

396 



LGS EROL 
TABLE 2.2-61 

MONTHLY VARIATION IN MEAN CATCH-PER-UNIT EFFORT OF FISH COLLECTED BY SEINE 
FROM PERKIOMEN CREEK (ALL SITES COMBINED) IN 1975 AND 1976) 

Feb Mar Apr May Jun Jul 
Species 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976 1975 

American eel 
Cut 1 i ps mi nnow 0.20 0.41 1.04 0.16 
Golden shiner 0.21 0.15 0.20 0.14 2.57 0.20 0.17 
Comely shiner 38.44 1.07 0.35 1.67 17.03 2.21 7.05 4.39 1.51 0.14 2.81 
Satinfin shiner 1.29 0.81 3.64 0.47 2.39 11.34 2.82 11.42 2.05 2.77 4.38 
Common shiner 1.41 0.17 8.26 2.92 5.75 7.31 9.50 
Spottail shiner 0.75 0.24 3.08 4.45 5.58 0.21 7.61 225.33 5.78 
Swallowtail shiner 2.19 0.36 0.28 0.13 2.02 0.42 87.54 3.46 0.57 3.64 
Spotfi n shi ner 52.22 2.65 18.24 2.20 99.76 14.20 131.20 71.04 52.80 64.86 17 .08 
Bluntnose minnow 0.63 0.99 1.55 0.14 0.87 0.28 0.56 
Blacknose dace 0.56 3.10 1.98 0.81 3.09 0.17 
Longnose dace 0.33 0.15 1.07 0.30 0.22 8.45 
Creek chub 0.15 
Fall fish 0.26 0.26 0.33 1.54 1.09 1.04 1.02 0.65 
White sucker 0.56 3.81 0.45 40.69 
Yell ow bull head 
Margined madtom 
Banded kill fi sh 0.31 0.45 1.64 0.41 2.92 0.21 0.61 0.60 1.20 
Rock bass 0.41 0.14 0.24 0.15 0.19 
Redbreast sunfish 0.48 1.31 1.63 0.56 3.37 1.25 0.34 
Green sunfish 0.25 0.56 0.20 0.28 0.24 
Pumpk i nseed 0.28 0.28 0.20 0.14 2.29 0.47 0.37 
Bl uegill 0.28 2.02 1.38 
Lepomis hybrid 0.20 
Smallmouth bass 0.24 0.82 30.47 0.37 
Largemouth bass 0.25 0.14 
White crappi e 
Tessellated darter 0.23 0.92 0.33 0.57 0.59 0.20 0.79 14.91 
Shield darter 0.13 0.33 0.22 0.86 

Aug Sep Oct Nov Dec 
Species 1976 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976 

American eel 0.19 
Cutlfps minnow 2.11 0.19 1.04 0.67 0.17 
Golden shiner 0.67 0.42 0.15 0.21 0.42 
Comely shiner 4.24 2.00 9.lD 4.49 16.54 2.28 18.69 0.89 12.70 2.68 2.12 
Satinfin shiner 4.96 6.26 11.59 9.85 10.46 5.93 15.05 8.60 16.37 14.31 11.83 
COI1I1Ion shiner 8.40 3.88 3.42 0.83 2.59 0.61 0.50 0.85 1.91 
Spottafl shi ner 47.31 1.33 24.69 1.00 49.40 1.52 30.17 0.19 14.24 0.17 15.76 
Swallowtail shiner 0.46 2.79 3.32 3.44 9.93 0.97 10.34 1.92 3.59 17.78 0.88 
Spc;tfin shiner 59.24 66.73 187.98 181.62 426.96 60.60 631.47 59.56 502.87 66.17 48.92 
Bluntnose .innow 2.00 0.28 0.50 0.64 7.71 7.92 0.30 14.45 1.06 0.17 
Bl acknose dace 1.43 2.76 0.87 0.42 0.76 
longnose dace 1.46 0.19 0.15 0.14 
Creek chub 1.32 0.37 0.19 0.51 
Fall fish 0.63 2.53 0.30 0.67 0.14 
White sucker 6.88 0.72 0.19 
Yellow bullhead 3.54 0.21 0.14 
Margined lIIadtom 0.32 1.76 0.49 1.62 0.21 1.49 2.24 0.17 1.19 
8anded kfll fi sh 1.51 0.50 0.58 0.19 0.33 0.33 
Rock bass 2.11 13.46 6.72 6.57 0.42 2.64 1.76 
Redbreast sunfish 8.30 0.16 9.54 0.50 1.16 0.56 1.51 0.81 
Green sunfish 1.88 0.14 1.41 0.33 4.76 8.30 0.67 2.83 0.28 
Pumpk i nseed 1.04 0.52 1.33 1.42 0.83 2.89 1.00 0.28 
81 uegf11 2.29 0.19 
Lepomfs hybrid 1.58 2.96 0.38 0.97 0.21 0.15 0.39 
Smallmouth bass 6.02 0.15 
Largemouth bass 0.15 
White crappie 0.35 1.85 2.80 2.03 0.71 1.57 0.19 1.12 
Tessellated darter 8.76 0.19 0.17 
Shield darter 0.35 



LGS mOL 
TABLE 2.2-62 

TOTAL CATCH AND RELATIVE ABUNDANCE OF FISHES COLLECTED BY ELECTROFISHHlG 
FROM PERKIOMEfl CREEK IN 1974. 1975. AND 1976 

1914 1975 1976 
P14390 P14160 P14020 P14160 P20000 P14390 P14160 P14020 Total Total 

Seecies No. % No. % No. % No. % No. % No. % No. % No. % No. % 

American eel 0.3 2 0.3 0.1 4 0.4 7 0.6 9 0.4 5 0.7 2 0.3 37 0.4 
Muskellunge (1 ) (1 ) 0.1 (1 ) 2 0.2 (1 ) (1) (1) 3 (1) 
Goldfish 13 0.6 (1 ) (1 ) (1 ) 4 0.4 17 0.7 (1) (1) 34 0.4 
Carp 137 6.2 18 2.4 42 6.1 11 1.1 105 9.2 104 4.4 13 1.7 34 5.4 464 4.9 
Golden shiner (1) (1) (1 ) 3 0.3 (1 ) (1 ) (1) (1) 3 (1) 
Fall fish 1 (1) (1 ) (1 ) 7 0.7 (1 ) (1 ) (1 ) (1 ) 8 0.1 
Mi nnow hybri d 6 0.3 (1 ) 4 0.6 2 0.2 3 0.3 (1 ) (1) (1) 15 0.2 
White sucker 241 10.8 50 6.6 59 8.5 101 10 272 23.9 215 9.1 123 16.4 99 15.8 1160 12.1 
White catfish (1 ) (1 ) (1 ) (1) 1 0.1 (1 ) (1) (1) 1 (1 ) 
Ye 11 ow bu 11 head 68 3.1 17 2.2 9 1.3 30 3 33 2.9 43 1.8 11 1.5 4 0.6 215 2.2 
Brown bull head 34 1.5 2 0.3 5 0.7 1 0.1 6 0.5 19 0.8 1 0.1 1 0.2 69 0.7 
Channel catfish (1 ) (1) (1 ) (1) 1 0.1 1 (1) (1) (1 ) 2 (1) 
Margined madtom 5 0.2 2 0.3 (1 ) 1 0.1 1 0.1 6 0.3 (1 ) (1) 15 0.2 
Rock bass 88 4.0 36 4.8 26 3.8 65 6.5 67 5.9 99 4.2 33 4.4 29 4.6 443 4.6 
Redbreast sunfish 993 44.7 507 67.1 333 48.1 510 50.7 408 35.9 1172 49.6 458 60.9 275 43.9 4656 48.7 
Green sunfi sh 127 5.7 19 2.5 48 6.9 30 3 36 3.2 116 4.9 22 2.9 27 4.3 425 4.4 
Pumpk i nseed 130 5.9 13 1.7 37 5.3 59 5.9 43 3.8 164 6.9 12 1.6 47 7.5 505 5.3 
Bl uegill 89 4.0 8 1.1 12 1.7 91 9 35 3.1 49 2.1 3 0.4 26 4.2 313 3.3 
Lepom i s hybri d 24 1.1 2 0.3 3 0.4 3 0.3 7 0.6 23 1 9 1.2 3 0.5 74 0.8 
Smallmouth bass 254 11.4 79 10.4 108 15.6 87 8.6 90 7.9 324 13.7 62 8.2 78 12.5 1082 11.3 
Largemouth bass 5 0.2 1 0.1 5 0.7 1 0.1 8 0.7 2 0.1 (1) 1 0.2 23 0.2 
White crappi e (1) (1) (1 ) (1 ) 5 0.4 (1 ) (1 ) (1) 4 (1) 
Bl ack crappi e (1 ) (1) (1 ) (1) 5 0.4 (1 ) (1) (1) 5 0.1 

Total 2222 756 693 1006 1138 2363 752 626 9556 

(I)Less than 0.1% 



IGS ERCI 

'fARE 2.2-63 

C~ITERIA FOF DETERMINATION OF IMPOR'fANT FISHES CF PERRIOMEN CREER 

IHPOR'tANCE LINR 'to PLANT 
DIEECT _ 

Susceptible SUsceptible 
to to 

Common Name Commercial Recreational Ecological Abundant Impingement Entrainment 

American shad I 
Muskellunqe2 

Carpl,~,. 

Comely shiners 
Spottail shiner',.,5 
Spotfin shiner',.,5 
White suckerl ,',.,5,. 
Redtreast sunfishl,~,.,5,.,? 
Smallmouth bass2 ,5,.,? 
Shield darter',.,5 

x 

x 
X 

x 
X 
X 

x 
X 
X 

IImportance dependent on results of Pennsylvania Fish Commission 
do~nriver of IGS. 

ISpecies sampled by large fish ~cpulation estimate program. 
'Species sampled ty larval fish drift program. 
·Species sampled by larval fish trap net program. 
sSpecies sampled by seine proqram. 
·Species sampled by age and qro~th program. 
?Species sampled by small fish ~cpulation estimate program. 

x X 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X 
X X X 

program to provide fishways at dams 
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TABLE 2.2-64 

ANNUAL AND SPATIAL VARIATION IN REDBREAST SUNFISH POPULATION 
ESTIMATES AT FOUR SITES ON PERKIOMEN CREEK IN 1975 AND 1976 

Site 

P14830 
P14690 
P14225 
P14210 

Streamwide 
estimate 

1975 1 

No/20 m 

81 

1Too few specimens were captured in 1975 to provide 
reliable estimates for the sites. 

1976 
No/20 m 

53 
75 
24 
49 

185 



1GS ERC1 

TAELE 2.2-65 

POPULATION ESTIMATES (No PER HECTARE» AND ESTIMATED BICMASS (wt PER HECTARE) OF 1AR~ FISHES 
COLLECTED BY ELECTPOFISHING FROM FOOR SITES ON PER~IOMEN CREE~ IN 1974, 1975, AND 1976 

P20000 P1IJ390 P14160 Fllf020 
l\o/ha Wt/ha 

SJ;:ecies Year (kg, 

Redtreast sunfish 1974 
1975 
1916 1115 U.5 

Carp 19711 
1975 
1976 131 160.0 

White sucker 1974 
1975 
1976 314 175.0 

Green sunfish 1974 
1975 
1976 18( 1) 0.743 

Smallmouth bass 1974 
1975 
1976 29(2) 2.717 

(I) Represents fish considered to te )aqe 1. 
(2) Represents fish considered to be age 2. 

No/ha 

437 

338 

110 

67 

154 

139 

87 

36 

53 

811 

Wt/ha No/ha ~t/ha No/ha ~t/l1a 
(kg, (kg, (kg) 

20.9 1622 55.3 891 
11179 46.5 

18.7 1391 54.3 511 25.e 

208.0 41 90.1 

95.0 

80.4 114 1119.0 137 
1151 110.0 

58.1 334 90.8 258 61.E 

2.12 

1.21 

5.69 
210 7.72 

7.29 163 12.4 
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TABLE 2.2-66 

POPULATION ESTIMATES BY AGE-GROUP FOR REDBREAST SUNFISH 
COLLECTED FROM FOUR SITES ON PERKIOMEN CREEK IN 1974, 

1975, AND 1976 

YEAR 
Site Age-Group 1974 1975 1976 

P20000 

P14390 

P14160 

P14020 

I 
II 

>11 
Total 

I 
II 

>II 
Total 

I 
II 

>11 
Total 

I 
II 

>11 
Total 

734 
519 
578 

1831 

438 
406 
177 

1021 

214 
332 
165 
711 

360 
403 
137 
900 

350 
156 
169 
675 

247 
580 
591 

1418 

313 
397 
167 
877 

85 
174 
143 
402 
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TABLE 2.2-67 

LENGTH-WEIGHT RELATIONSHIPS(l) OF IMPORTANT SPECIES 
COLLECTED BY SEINE FROM PERKIOMEN CREEK IN 1975 AND 1975 

Species Site/Year a b 

Comely shiner P19775 -12.57 3.23 
P16500 -11.83 3.05 
P14455 -11.52 2.96 
P14320 -11.19 2.92 
P14130 -10.84 2.78 
P13580 -10.95 2.82 

1975 -12.00 3.09 
1976 -11. 05 2.85 

Spottail shiner P19775 -11. 63 3.04 
P16500 -11.75 3.09 
P14455 -11.82 3.08 
P14320 -12.43 3.25 
P14130 - 9.94 2.63 
P13580 -11.58 3.03 

1975 -12.82 3.33 
1976 -11. 09 2.91 

Spotfin shiner P19775 -12.03 3. 12 
P16500 -11.93 3 . 11 
P14455 -12.18 3. 17 
P14320 -12.43 3.24 
P14130 -12.49 3.26 
P13580 -12.10 3. 16 

1975 -12.39 3.22 
1976 -12.08 3. 16 

(1) In W ~ a+b In L. 



Species 

Redbreast sunfish 

Redt:reast sunfish 

Whi te sucker 

Smallmouth bass 

I.GS EROL 

'IABLE 2. 2-68 

MEAN CAI,CULATED I.ENG'IHS }I'I ANNULUS FOP REtERE}lS'I SUNFISH. ~HITE SUCKER. }lND 
SMM.LMOt11'H EASS COLLECTED FROM PERJUCMEN CREEK IN 1973 AND 1976 

No. of ~~ig~t~d ~~aD L~ng~ ,mm FL) 
~ear Site Fish I II III 

1973 Streamwide 208 41 90 127 

1976 P20000 64 35 76 117 
Pl11390 63 43 88 130 
P14160 62 37 85 122 
P14020 55 38 86 125 

Population Mean 38 84 124 

1976 P20000 113 113 213 291 
P14390 31 111 213 293 
P14160 43 107 206 259 
P14020 34 98 178 263 

Population Mean 107 203 277 

1973 Streamwide 76 83 159 213 

at Annulus 
IV V 

150 166 

147 
156 

145 
149 



Site 

P20000 
P14390 
P14160 
P14020 

LGS EROL 

TABLE 2.2-69 

LENGTH-WEIGHT RELATIONSHIPS(l) 
FOR WHITE SUCKER COLLECTED BY ELECTROFISHING AT FOUR 

SITES ON PERKIOMEN CREEK IN 1976 

a b 

-10.11 2.81 
-10.72 2.91 
-11 .25 3.01 
-11.71 3.09 

( 1 ) In W = a+b In L. 



LGS EROI. 

'!ABLE 2.2-70 (Page 1 of 3) 

NUMBER OF SAMFLES EY YEAR, PROGRAM, AND SI'!E COLLECTED 
FROM BAS'! BRANCH FERRICMEN CREE', 1912 'tHROUGH 1977 (I) 

~ram/Sites .llll ..121J .tln .1lli ll.1.§ ll11 
Water Quality 

A11263 14 24 24 24 
E32300 14' 24 24 24 
£26700 14 24 211 211 
E22880 14 24 211 24 
E2800 14 211 211 24 

Periphyton 
E32115 29 
E22867 26 
E8350 14 
E2800 14 26 

Benthic Macroinvertebrates 
E36725 9 12 9 10 
E32200 12 12 9 10 
E26700 12 12 9 11 
E23000 9 12 9 11 
E12500 12 12 9 11 
E5600 12 12 9 11 

Macroinvertebrate Drift 
E2230 811 69 

I.arval Fish Drift 
E2650 136 56 

Seine 
:£36690 10 10 
E32170 11 10 
E29810 11 10 
E26630 11 10 
E22980 11 10 
E12440 11 10 
£5475 11 10 
E1890 11 10 

LarqE Fish Population Estimates 
E36020 2 2 
E305110 2 2 
E222"0 2 2 
:£15500 2 2 
E12040 2 2 
E5650 2 2 
E1550 2 2 



LGS EROL 

TABLE 2. 2-70 (Cont' 0) (paqe 2 of 3) 

ProGram/Sites lln 1973 1974 1975 ll1§ 1977 

Age and Growth 
Fl0235(2) 

Redfin pickerel 2 
E36700 

Redbreast sunfish 1 
E36020 

Redfin pickerel 24 
White sucker 33 
Redbreast sunfish 46 29 
Green sunfish SO 36 

E34350 
Redbreast sunfish 36 
Green sunfish 46 

E34250 
Redbreast sunfish 8 

E32300 
Redbreast sunfish 33 
Green sunfish 31 

E32200 
Redbreast sunfish 11 
Green sunfish 2 

E31290 
Redfin pickerel 1 

E30940 
Redbreast sunfish 39 
Green sunfish 22 

E30540 
Red fin pickerel 11 
WIli te sucker 40 
Redbreast sunfish 56 56 
Green sunfish 35 39 

E26700 
Green sun fish 2 

E22240 
Redfin pickerel 1 
White sucker 28 
Redbreast sunfish 14 24 
Gr~en sunfish 67 SO 

E184 0 
Redbreast sunfish 5 
Green sunfish 16 

E18340 
Redbreast sunfish 2 
Green sunfish 33 

E12040 
White sucker 20 
Redbreast sunfish 35 46 
Green sunfiSh 60 36 



LGS EROI 

TAELE 2.2-10 (Cont'd) (Page 3 of 3) 

Program/Sites 

Aqe and Growth (cont.) 
E10100 

Redbreast sunfish 
Green sunfish 

E8500 
Redbreast sunfish 
Green sunfish 

E7100 
White sucker 
Redbreast sunfish 
Green sunfish 

E2100 
Redbreast sunfish 
Green sunfish 

E1550 
White sucker 
Redbreast sunfish 
Green sunfish 

.l1U .lin 19111 1915 .1lli 

19 
55 ... 
311 
48 

25 
11 
311 

31 
25 

26 
56 55 
32 43 

(I)See footnotes in Table 2.2-7 for definition of what constitutes one sample. 
(Z)Culvert Creek, a tributary of East Eranch Perkiamen Creek. 

Collection site approximately 235 m fEam East Eranch confluence. 

1911 
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'IABLE 2.2-11 

NUMBER OF S~~PLES EY MONTH, PROG~AM, AND YEAR CCLLECTED FROM 
EAST fRANCB PERRIOMEN CREEK, 1912 THROUGH 1911 (I HZ) 

Proqram/Year ~ Feb HY .bm May Jun Jul AJ!g .§!m oct ~ ~ 

Water Quality 
1914 10 10 10 10 10 10 10 
1915 10 10 10 10 10 10 10 10 10 10 10 10 
1916 10 10 10 10 10 10 10 10 10 10 10 10 
1971 10 10 10 10 10 10 10 10 10 10 10 10 

Periphyton 
1913 6 6 8 4 II 
1914 12 6 5 15 3 8 9 9 9 5 

Benthic Macroinvertebrates 
1912 5 5 5 6 6 6 6 5 5 5 6 6 
1913 6 6 6 6 6 6 6 6 6 6 6 6 
1914 6 6 6 6 6 6 6 6 6 
1916 6 6 6 6 6 6 6 Il 6 6 6 

Macroinvertebrate Drift 
1913 12 12 12 12 12 12 
1914 12 12 12 9 12 

Larval Fish Drift 
1913 24 24 28 24 211 12 
1914 6 111 12 111 10 

seine 
1915 1 8 8 8 8 8 8 8 8 8 8 
1916 8 8 8 8 8 8 8 8 8 8 

(I)See footnotes in Table 2.2-7 for definition of what constitutes one sa~ple. 
(a)The samples for Small Fish Population Estimate, Large Fish Population Estimate, and 

Age and Growth programs are not included because they are only collected on an annual basis. 
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TAELE 2.2-72 (Page 1 of 2, 

PERIPHYTON STANDING CRCF BIOMASS (HG/DM2, ASH-FREE DRY ~EIGHT AND PRODUCTIVITY RA1ES 
(MG/DM2/DAY) ASH-FREE DRY ~EIGHT BY STATION IN EAST ERANCH PER~IOMEN CREEK, 1973 AND 1974 

E32115 E22867'·) E83S0'S) E2800'· ) 
Date DaJ/:s(l) §~(Z ) EB!!.! ...1iL J1L ~ -ElL ~ ~-

17 Aug 1913 10 17.9 -(7) 111.0 
2" Aug 11 39.7 3.11 19.3 0.16 
31 Aug 2/l /l8./l 1.2/l 42.0 3.24 

1 Sep 1 1/l.3 10.8 
14 Sep U 18.4 0.59 21.11 1.51 
21 Sep 21 11.8 -0.94 23.9' 0.36 

5 Oct 1 11.8 4.9 
12 Oct U 42.0 /l.31 10.5 0.80 
19 Oct 21 /l8.1 0.87 17.9 ,.06 
26 Oct 1 14.4 3.4 

2 Nov 1/l 14.5 0.01 6.3 0.41 
9 Nov 21 11.8 0.41 8.4 0.30 

12 Dec 12 3.3 3.0 
19 Dec 19 3.3 0.00 2.6 -0.06 

1 Feb 1914 7 4.0 0.51 2.0 0.29 4.3 0.61 
1 Feb 14 6.8 0.20 3.4 0.10 5.2 0.06 

14 Feb 21 13.8 0.33 3.9 0.02 7.4 0.10 
21 Feb 28 15.0 0.04 3.3 -0.20 8.6 0.04 
14 Mar 7 3.3 0.47 11.0 0.51 5.4 0.77 
21 Mar 14 4.0 0.05 11.1 0.01 7.5 0.15 
18 Apr 1 4.1 0.58 3.7 0.53 5.3 0.76 
24 Apr 14 20.8. 1.19 ns'·) ns 81.5 s.u 

2 May 1 25.9 3.10 42.6 6/09 14.5 2.01 
9 May 14 32.7 0./l8 40.2 -0.17 49.8 2.52 

16 May 21 19.2 -0.64 27.5 -0.60 36.6 -0.63 
23 May 1 1.4 1.05 15.7 2.24 18.0 2.57 
31 May '" 19.7 0.60 28.4 0.95 30.5 0.89 

6 Jun 21 35.2 0.74 62.0 1.60 '5.3 0.70 
8 Aug 7 59.1 8."" 113.' 6.20 ns ns 

15 Aug 14 19.7 -2.81 77.3 2.42 '9.5 3.5' 
23 Aug 22 106.3 4.22 55.5 -0.99 22.8 -1.27 
12 Sep 7 13.4 1.91 13.0 1.86 12.5 1.78 
20 Sep 15 18.5 0.34 18.6 0.37 44.4 2.13 
26 sep 21 21.9 0.45 27.2 0.11 1 37.9 -0.31 
10 Oct 7 5.1 0.13 ns ns 4.5 0.64 
18 Oct (8" 9) 15 9.7 0.31 3.3 0.41 7.7 0.23 
24 Oct (14, 21 14.2 0.21 11.7 1.03 II. II -0.16 
31 Oct (21, ns ns 23.3 0.27 ns ns 
14 Nov 7 3.3 0.111 4.8 0.69 1.9 0.27 
21 Nov 14 8.0 0.34 9.1 0.31 3.8 0.14 
28 Nov 21 15.1 0.36 19.3 0.51 5.4 0.08 
12 Dec 7 0.60 0.09 0.20 0.03 0.20 0.03 
19 Dec 111 0.80 0.01 ns ns ns ns 
21 Dec 21 2.50 0.08 ns ns ns ns 
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~ABLE 2.2-12 (Cont'd) (Page 2 of 2) 

(t)This represents the actual number cf days tbat the artificial plates are exposed to 
periphvton colonization. 

(Z)Standinq crop. 
(~)Productivitv rate. 
(.)Station E22867 was not sampled in 1913. 
(S)station E8350 was sampled only in 1913. 
(6)station E2800 was not sampled in 1913. 
(7)No values were calculated for periphyton productivity rates for any station in 1973 due to low 

qrowth rates durinq the first 7 days of colonization. 
(S)ns indicates that no samples were ccllected on that date. 
(9)The numbers in parenthesis indicate the number of davs of exposQre for the artificial 

plates at station E22867 only. 
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'IABLE 2.2-13 (Page 1 of 2, 

FISHES COLLEC'IEC IN THE EAST EIlANCH PERKIOMEN CREEK BY TYPES CF ALL GEAIlS 
DUBI~G 'lEE FEIlIOD JUNE 1910 'IHROUGH DECEMBER 1916 (I) 

Common ~ 

Freshwater eel familY 

American eel 

~ family 

Brook trout 

.fiG family 

Iledfin pickerel 
Muskellunge 
Chain pickerel 

Minnow tami ly 

Goldfish 
Carp 
Carp x Goldfish hybrid 
Cut Ii ps minnow 
Golden shiner 
Comely shiner 
Satinfin shiner 
Bridle shiner 
Common shiner 
spattail shiner 
swallowtail shiner 
Spatfin shiner 
Bluntnose minnow 
Fathead minnow 
Blacknose dace 
Longnose dace 
Creek chub 
Fall fish 
Minnow hybrid 

SCientific Nam~ 

Anguillidae 

Anguilla rostrata (Lesueur) 

salmonidae 

Salyelinus fontinalis (Mitchell, 

Esocidae 

Eso. americanus ameri~ (Gmelin, 
~ masguinongy (Mitchill, 
~ ~ (Lesueur' 

Cyprinidae 

Carassius auratys (Iinnaeus, 
Cyprinys carcio (Iinnaeus, 

~glossum maxillingua (Lesueur, 
Nqtemigonys crysoleucas (Mitchill, 
Nqtropis amoenys (Abbott) 
Nqtropis analostanys (Girard, 
Hotropis bifrenatys (Cope, 
NqtroPis cQrnutus (Mitchill, 
Notropis hudsonius (Clinton, 
Notropis procne (Cope, 
Notropis spilopterys (Co~e, 
Pimepba1es notatus (Ilafinesque, 
Pimephales promelas Ilafinesque 
Rhinichthys atratulus (Hermann, 
Rhinichthys cataractae (Valenciennes, 
Semotilys atromacylatys (Mitchill, 
Semotilus corporalis (Mitchill, 

Relative 
Abundance 

Uncommon 

Occur only 
when stocke! 

Common 
Rare 
Rare 

Common 
Common 
Rare 
Abundant 
Abundant 
Abundant 
Abundant 
Uncommon 
Abundant 
Common 
Abundant 
Abundant 
Abundant 
Rare 
Abundant 
Abundant 
Uncommon 
Uncommoo 
Rare 



COmmon Name 

sucker family 

White sucker 
Creek chubsucker 

Freshwater catfish family 

White catfish 
Yellow bullhead 
Brown bullhead 
Marqined madtom 

Killifish family 

Banded killifish 

SUn fish fam il y 

Rock tass 
Redbreast sunfish 
Green sunfish 
Pumpkinseed 
Blueqill 
Sunfish hybrid 
Smallmouth bass 
Larqemouth bass 
White crappie 

~ family 

Tessellated darter 
Yellow perch 
Shield darter 

(I)NOIIIenclaturee from Ref 2.2-53. 

LGS FIlOL 

T~BLE 2.2-13 (Cont'd) 

SCientific ~!!!!i 

catostomidae 

Catostomys commersoni (Lacepede) 
Erimyzon oblongus (Mitchill) 

Ietaluridae 

Ietalurus ~ (Linnaeus) 
Ictalurus natalis (Lesueur) 
Ictalurus nebulQSus (Lesueur) 
Hoturus insignis (Ilichardson) 

Cyrinodontidae 

fundulus diaphapus (Lesueur) 

Centrarchidae 

hmbloplites rupestris (Rafinesque) 
Lepomis auritus (Linnaeus) 
Lepomis cyanellus Ilafinesque 
Lepomis gibbQSUS (Linnaeus) 
Lepomis macrochirus Rafinesque 
Lepomis hybrid 
Micropterus dolomieui Lace~ede 
MicrQpterys salmoides (Lacepede) 
P9m0xis annularis Fafinesque 

Pereidae 

Etheostoma olmstedi Storer 
Perea flaveseens (Mitchill) 
Percioa Deltata (Stauffer) 

(Page 2 of 2) 

Relative 
Abundance 

Abundant 
Common 

Rare 
~bundant 
CODIDIon 
Common 

Abundant 

Common 
Abundant 
Abundant 
Abundant 
Common 
Abundant 
Common 
CODIDIOn 
Rare 

Abundant 
Rare 
tlnCOmDIal 



Taxa 

LGS EROL 

TABLE 2.2-74 

MEAN DENSITY AND RELATIVE ABUNDANCE OF DRIFTING LARVAL 
FISH COLLECTED FROM EAST BRANCH PERKIOMEN CREEK AT E2650, 

MAY-AUGUST IN 1973 and 1974 

1973 1974 
No./m3 % No./m2 % 

Minnows 0.04735 23.0 0.12565 31.6 
Carp-Goldfish(!) 0.00140 0.7 0.00952 2.4 
Fallfish 0.00023 O. 1 0.00024 O. 1 
White sucker 0.12339 60.0 0.10324 25.9 
Yellow bullhead 0.01843 9.0 0.00904 2.3 
Banded killifish 0.00048 O. 1 
Rock bass 0.00253 0.6 
Lepomis sunfish 0.01283 6.2 0.14686 36.9 
Smallmouth bass 0.00024 O. 1 
Tessellated darter 0.00210 1.0 0.00012 

Total 0.20573 0.39792 

(1) All fish in the carp-goldfish category were identified as 
carp in 1974; most were probably carp in 1973. 



1973 
Taxa 17 Apr 

Minnows 

White Sucker 

Yellow Bullhead 

lepomi s sunfi sh 

Tessellated darter .. 

1974 
Taxa 02 May 08 May 

Minnows 0.002 

Carp 0.006 0.009 

Connon shiner 

Spottafl shiner .. 
White sucker 0.230 1.200 

Yellow bullhead 

Rock bass 

Lepomis sunfish 

Tessellated darter 

LGS EROL 
TABLE 2.2-75 

MEAN DAILY DRIFT DENSITY (No./m3) FOR SELECTED LARVAL FISH COLLECTED FROM 
EAST BRANCH PERKIOMEN CREEK AT E2650, 1973 AND 1974 

01 May 15 May 04 Jun 26 Jun 09 Jul 23 Jul 06 Aug 

0.008 0.017 0.082 0.025 0.031 0.120 0.287 

0.353 0.289 0.030 

0.075 0.034 0.029 

0.001 0.220 0.004 

0.010 

15 May 20 May 30 May 05 Jun 11 J"n 19 Jun 27 Jun 08 Jul 16 Jul 24 Jul 

0.042 0.449 0.184 0.052 0.135 0.159 5.372 0.039 0.015 0.111 

0.420 0.001 

0.007 0.010 

0.001 0.028 

0.106 0.107 0.022 0.021 

0.114 0.206 0.018 0.015 

0.003 " 0.072 

0.388 2.169 0.002 0.037 0.092 0.420 

0.002 

23 Aug 04 Sep 

0.024 

29 Jul 06 Aug 13 Aug 22 Aug 27 Aug 

0.120 0.094 0.220 0.052 0.081 

0.002 0.011 0.007 

0.012 

.. 

0.009 

0.095 0.067 0.001 0.003 
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TABLE 2.2-76 

MEAN CATCH-PER-UNIT-EFFORT (C/F) ANO RELATIVE ABUNDANCE OF FISH SPECIES 
COLLECTEO BY SEINE FROM EAST BRANCH PERKIOMEN CREEK IN 1975 ANO 1976 

1975 1976 1975 1976 1975 1976 1975 1976 1975 1976 
E36690 E36690 £32170 E32170 E29810 E29810 £26630 E26630 £22980 £22980 

S2ecies C/F % C/F % C/F % C/F % C/F % C/F % C/F % C/F % CIF % CIF % 

Redfin pickerel 0.74 1.6 0.47 1.4 0.19 0.17 0.1 
Goldfish 0.31 0.2 
Carp 
Cut1ips minnow 0.32 0.1 0.66 0.2 0.71 0.3 0.53 0.3 
Golden shiner 0.23 0.5 4.19 13.0 1.36 0.1 5.24 0.7 0.98 0.2 1.50 0.3 3.32 1.3 1.96 0.5 1.73 0.7 11.85 6.2 
Comely shiner 4.24 9.0 1.74 5.4 79.84 7.2 8.84 1.2 12.26 2.5 4.59 0.8 12.76 4.8 2.65 0.6 1.04 0.4 0.46 0.2 
Satinfin shiner 0.1 
Bridle shiner 1.16 0.1 0.40 0.1 
Common shiner 3.77 8.0 3.37 10.4 15.47 1.4 65.56 9.1 49.97 10.3 30.64 5.6 14.01 5.3 9.61 2.3 2.06 0.90 1.94 1.0 
Spotta i1 sh i ner 0.08 0.2 2.16 0.2 7.36 1.0 2.05 0.4 9.64 1.8 0.89 0.3 0.85 0.2 0.11 
Swallowtail shiner 0.49 1.0 0.46 1.4 72.74 6.6 69.17 9.6 39.58 8.2 14.52 2.6 10.83 4.1 14.03 3.3 4.41 1.9 2.92 1.5 
Spotfi n shi ner 28.14 59.7 1.43 4.4 775.43 70.4 238.42 33.2 329.97 68.3 224.41 40.8 194.98 73.9 154.80 36.5 203.25 86.1 64.49 33.9 
B1untnose minnow 0.46 1.0 3.13 9.7 71.01 6.4 141.18 19.7 8.92 1.8 39.30 7.1 5.10 1.9 6.17 1.5 4.88 2.1 1.60 0.8 
B1acknose dace 1.09 0.1 13.50 1.9 1.86 0.4 42.35 7.7 5.05 1.9 41.79 9.9 2.07 0.9 2.36 1.2 
Longnose dace 0.45 0.2 0.09 
Creek chub 3.58 0.8 
Fall fish 
Hi nnow hybri d 0.17 
Whi te sucker 1.17 2.5 0.79 2.4 11.93 1.1 13.55 1.9 4.39 0.9 78.14 14.2 0.40 0.2 6.38 1.5 0.57 0.2 5.10 2.7 
Creek chubsucker 0.49 1.0 1.13 3.5 0.39 0.0 0.44 0.1 0.20 
Yellow bull head 0.13 0.0 0.67 0.1 1.69 0.3 0.24 0.1 0.36 0.2 
Brown bull head 0.19 0.6 0.44 0.1 0.15 0.1 
Marg i ned madtom 
Banded ki11fish 37.28 3.4 38.95 5.4 10.13 2.1 27.52 5.0 4.07 1.5 47.05 11.1 9.68 4.1 91.05 47.8 
Redbreast sunfish 1.00 2.1 0.80 2.5 7.82 0.7 24.61 3.4 3.79 0.8 9.27 1.7 1.11 0.4 0.41 0.1 0.22 0.1 0.33 0.2 
Green sunfi sh 0.53 1.1 5.89 18.2 0.11 0.0 11.21 1.6 0.93 0.2 0.88 0.3 10.83 2.6 2.47 1.0 5.01 2.6 
Pumpkinseed 0.67 1.4 1.21 3.7 0.91 0.1 4.03 0.6 0.22 1.18 0.4 13.38 3.2 0.19 0.1 1.12 0.6 
B1 uegill 1.06 2.3 0.18 0.5 1.00 0.1 5.50 0.8 1.46 0.3 0.19 0.13 0.1 4.05 1.0 0.33 0.1 0.50 0.3 
Lepomi s hybri d 1.60 3.4 5.13 15.9 0.23 0.0 2.15 0.3 0.20 0.1 1.22 0.3 0.79 0.3 0.30 0.2 
Sma 11 bass 1.00 0.1 .22 0.51 0.2 0.12 
Largemouth bass 0.43 0.9 0.09 0.3 0.93 0.1 0.51 0.1 0.44 0.2 1.41 0.3 0.11 
Tessellated darter 2.04 4.3 2.15 6.6 19.63 1.8 66.27 9.2 16.15 3.3 65.21 11.9 8.04 3.0 102.49 24.26 1.07 0.5 
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TABLE 2.2-76 

(Cont'd) 

1975 1976 1975 1976 1975 1976 1975 1976 Years 
El2440 El2440 E5475 E5475 El890 El890 Mean Mean Mean 

S~ecies C/F 1- C/F 1. C/F 1- C/F % CIF 1- C/F 1- C/F 1- elF 1. C/F 1-

Redfin pickerel 0.11 0.08 0.9 
Goldfi sh 0.04 0.2 
Carp 0.08 0.09 0.1 0.1 0.01 0.1 
Cut 1 i ps mi nnow 2.31 1.4 6.11 2.7 1.56 0.6 1.45 0.1 1 11 0.8 1.73 2.0 0.76 0.2 1.33 0.4 1.04 0.3 
Golden shiner 0.05 0.45 0.2 0.12 0.1 0.97 0.3 3.15 1.0 2.06 0.6 
Comely shiner 25.95 15.7 12.28 5.3 4.96 1.9 2.06 1.4 4.07 3.1 1.31 1.6 18.30 5.4 4.27 1.4 11.29 3.5 
Satinfin shiner 14.85 9.0 26.76 11.6 67.33 26.1 22.83 15.5 23.90 18.1 13.91 16.5 13.41 4.0 8.09 2.7 10.75 3.4 
Bridle shiner 0.20 0.1 0.10 
COlTITIon sh i ner 8.28 5.0 15.02 6.5 18.50 7.2 13.67 9.3 5.35 4.1 4.46 5.3 14.80 4.4 18.22 6.1 16.51 5.2 
Spottail shiner 0.18 0.1 0.85 0.4 0.41 0.2 0.85 0.6 0.11 0.1 1.04 1.2 0.76 0.2 2.61 0.9 1.68 0.5 
Swallowtail shiner 2.11 1.3 1.33 0.6 2.63 1.0 2 05 1.4 0.35 0.3 0.09 0.1 16.83 5.0 13.23 4.4 15.03 4.7 
Spotfin shiner 96.00 58.1 105.32 45.7 148.45 57.6 62.60 42.5 78.94 59.8 23.70 28.1 234.24 69.1 110.76 36.9 172.50 53.9 
Bluntnose minnow 1.76 1.1 2.89 1.3 5.47 2.1 0.80 0.5 0.28 0.2 0.46 0.5 12.37 3.6 24.71 8.2 18.54 5.8 
Bl ad nose dace 1.33 0.8 10.11 4.4 2.15 0.8 4.90 3.3 0.90 0.7 2.36 2.8 1.83 0.5 14.86 4.9 8.34 2.6 
Longnose dace 3.25 2.0 9.21 4.0 0.74 0.3 7.34 5.0 0.90 0.7 4.00 4.7 0.68 0.2 2.61 0.9 1.64 0.5 
Creek chub 0.45 0.2 0.23 0.1 
Fall fish 0.08 0.1 0.1 0.01 
Minnow hybrid 0.02 0.01 
White sucker 13.90 6.0 15.58 10.6 10.57 8.0 24.45 28.9 3.66 1.1 1~.98 6.6 11.82 3.7 
Creek chubsucker 0.13 0.19 0.1 0.16 0.1 
Yellow bullhead 0.06 0.29 0.1 0.49 0.3 22 0.3 0.02 0.50 0.2 0.26 0.1 
Brown bull head 0.10 0.05 
Margined madtom 0.08 0.1 0.08 0.1 0.1 0.1 0.01 
Banded k i1lfi sh 6.68 4.0 9.25 4.0 3.70 1.4 2.87 2.0 4.41 3.3 0.73 0.9 9.61 2.8 27.52 9.2 18.56 5.8 
Redbreast sunfish 0.57 0.3 1.49 0.6 0.69 0.3 2.50 1.7 0.55 0.4 3.79 4.5 1.98 0.6 5.46 1.8 3.72 1.2 
Green sunfi sh 0.77 0.5 4.06 1.8 0.50 0.2 1.49 1.0 0.20 0.2 0.77 0.9 0.68 0.2 5.01 1.7 2.85 0.9 
Pumpk i nseed 0.06 3.65 1.6 0.63 0.4 0.40 0.1 3.02 1.0 1.71 0.5 
Bl uegill 0.12 0.1 4.50 2.0 0.08 0.17 0.1 0.52 0.2 1.91 0.6 1.21 0.4 
Lepomis hybrid 0.12 0.1 0.34 0.1 0.17 0.1 0.35 0.1 1.11 0.4 0.73 0.2 
Small bass 0.13 0.1 0.24 0.2 0.19 0.1 1. 27 1.5 0.18 0.1 0.23 0.1 0.21 0.1 
Largemouth bass 0.31 0.1 0.30 0.1 0.23 0.1 0.26 0.1 
Tessellated darter 0.52 0.3 2.45 1.1 0.48 0.2 4.32 2.9 0.22 0.3 6.04 1.8 30.75 10.2 18.39 5.8 



LGS ERO!. 

'IAELE 2.2-77 

RELATIVE ABUNDANCE (IN, ANt EIOMASS (I~) OF FISHES COLLECTED BY ELECTROFISHING FRCM LarIC SI'IES. 
EAS'I ERANCH PERRICMEN CREER. 1913 AND 1975 

fjJ§Q~g EJg~IIQ g~'~"Q 
1973 .1915 1913 1915 1973 1915 

SPJS.t:iJSs U L.!f U U U U l-.! l.-! U U U L!! 
Redfin pickerel 3.0 3.1 7.0 6.1 0.1 1.2 0.6 0.9 <0.1 <0.1 0.0 0.0 
Chain pickerel 0.0 0.0 0.6 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Goldfisb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 11.1 0.2 0.8 
Carp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.8 <0.1 0.5 
Carp x qoldfish hybrid 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Golden shiner 2.0 0.9 0.0 0.0 1.9 0.8 1.6 0.7 0.3 0.1 0.1 <0.1 
White sucker 17. ,. 36.1 14.6 39.5 211.6 115.1 20.1 "1.8 51.6 72.6 33.3 66.6 
Creek cbubsucker 5.0 6.6 3.9 3.11 0.1 0.7 2.2 2.8 0.2 0.2 0.1 0.2 
White catfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Yellow tullhead 10.3 3.5 5.B 6.5 5.8 10.6 25.5 11.1 6.5 5.7 11. II 11.7 
Brown bullhead 1.6 2.2 2.1 1.3 2.11 -11.6 0.8 3.7 1.6 1.7 2.0 5.3 
Marqined madtom 0.0 0.0 0.0 0.0 0.0 0.0 <0.1 <0.1 0.0 0.0 0.0 0.0 
Rock tass 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .. 0 0.0 
Redbreast sunfish 13.3 8.0 12.11 7. II 33.1 21." 22.2 20.9 0.7 11.3 3.3 2.0 
Green sunfish 12.8 18.6 12.1 5.6 13.9 1.3 6.2 5.1 31.6 11.0 113.1 11.5 
Pumpkinseed 13.8 7.0 11.1 5.3 8.0 3.9 3.1 1.9 2.5 1.5 3.6 0.8 
Blueqill 1.9 0.8 5.3 2. 1 3.2 0.7 10.11 3.7 1.2 0.1 0.11 0.1 
LeDOmis bybrid 111.8 10.5 19. II 10.5 2.9 1.6 2.6 2.3 1.2 0.8 1.2 0.3 
Smallaaouth bass 1.2 0.11 0.0 0.0 1.3 1.2 0.1 1.7 <0.1 <0.1 0.2 0.1 
Larqemouth bass 2.7 1.11 5.8 2.7 1.5 0.9 3.5 2.8 0.2 <0.1 0.2 <0.1 

• 

Ill09Q E15~Q §i~!il '2I!!tiDf,ld Years 
1913 1915 1973 1915 1913 1975 ~Q!!b;LD~!1 

Soecies JJ U U U U U U .L! U U U U U Ll! 

Redfin pickerel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.1 0.5 0.6 0.5 
Chain pickerel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 <0.1 O.S <0.1 0.3 
Goldfish 0.6 1.8 0.3 3.5 5.0 11.6 0.1 2.1 1.2 3.0 0 .. 2 1.3 0.6 2.1 
Carp 0.0 0.0 0.1 1.11 0.1 31.8 II." 35.8 0.5 11. II 0.1 11. II 0.6 11.11 
Carp x qoldfish hybrid 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.0 0.0 <0.1 0.6 <0.1 0.1 
Golden shiner 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.7 0.2 0.5 0.1 0.6 0.1 
White sucker 27.0 5".6 14.3 27.1 13.4 29.3 6.8 23.9 32.1 48.7 20.1 114.3 25.1 46.3 
Creek cbubsucker 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.5 0.7 0.9 0.7 0.9 0.1 
White catfish 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 <0.1 <0.1 0.0 0.0 <0.1 <0.1 
Yellow blllhead 38.5 211.4 37. Ii 34.2 22.6 15.1 13.2 10.1 16.0 11.9 21.2 13.2 19.0 12.6 
Brown bullhead 0.1 0.6 0.0 0.8 0.6 0.11 0.7 1.3 1.3 1.6 1.0 3.1 1.2 2.11 
Marqined madtom 0.0 0.0 0.11 0.2 7.7 0.1 7.5 0.3 1.0 0.2 1.2 0.1 1.1 0.2 
Rock bass 0.0 0.0 0.0 0.0 2.9 1.5 1.1 0.7 0.11 0.5 0.2 0.2 0.3 0.3 
Redbreast sunfish 7.5 II." 10.1 15.11 28.7 10.6 37.9 15.0 13.11 7.9 15.8 10.6 111.8 9. II 
Green sun fish 211.5 12.11 33.5 15.2 8.3 0.9 12.8 1.6 21.11 7.8 211.3 1.5 23.1 1.6 
Pumpkinseed 0.1 0.7 1.8 0.8 0.1 0.2 1.9 0.8 11.6 1.7 3.3 1.2 3.8 1.11 
Blueqill 0.5 <0.1 0.0 0.0 o. II <0.1 2.5 0.6 1.11 0.2 3.7 0.9 2.7 0.6 
Leoomis hybrid 0.2 0.2 0.9 0.3 0.0 0.0 0.7 0.11 2.7 1.3 2.1 1.2 2.7 1.2 
5mallDlOuth bass 0.3 0.1 0.9 1.2 6.5 4.5 8.9 6.6 1.3 1.8 1.8 2.5 1.6 2.2 
Larqemouth bass 0.1 1.0 0.1 0.1 0.1 0.1 0.8 0.1 0.7 0.4 1.5 0.6 1.2 0.5 
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TABLE 2.2-78 

RELATIVE ABUNDANCE (% TOTAL CATCH) OF ALL SPECIES 
COLLECTED BY ELECTROFISHING FROM FRETZ (15500) 

AND WAWA (E5650) RESERVOIRS, EAST BRANCH 
PERKIOMEN CREEK IN 1974 AND 1975. 

15500 5650 
1974 1975 1974 1975 Total 

Species % % % 9" 
_0_ % 

American eel O. 1 0.01 
Redfin pickerel 0.01 
Goldfish 5.5 1.0 1.1 0.3 1. 87 
Carp 0.6 1.0 2.4 3.0 1. 69 
Golden shiner 1.9 0.5 O. 1 O. 1 0.60 
Minnow hybrid O. 1 0.4 O. 1 O. 14 
White sucker 23. 1 13.8 16.2 6.9 14.97 
Creek chubsucker 0.6 O. 1 O. 1 0.22 
White catfish O. 1 0.01 
Yellow bullhead 1 .4 6.6 18.5 18.9 11 .09 
Brown bullhead 3.8 5. 1 1.8 2. 1 3.33 
Redbreast sunfish 0.7 3.5 8.9 20.7 7.94 
Green sunfish 31.3 28.6 38.3 36.6 33.34 
Pumpkinseed 21.8 15.4 6.7 7.7 12.97 
Bluegill 1.4 19.0 O. 1 0.6 6.41 
Lepomis hybrid 4.5 3.3 4.2 2.5 3.61 
Smallmouth bass 0.9 0.6 0.3 0.2 0.53 
Largemouth bass 2.3 1.4 0.7 0.5 1. 24 
Yellow perch O. 1 0.01 
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'IAELf 2.2-79 

CRITERIA FOR DETERMINATION OF IMPCR'IAN'I FISHES CF EASH BRANCH PFRKIOMEN CREEK 

-------------------------------------. 
Common Name 

pedfin pickerel Cl ) 
satinfin shiner(Z) 
Common shiner(Z) 
spotfin shiner(Z) 
~hite sucker(l)(3) 
yellow bullhead(l) 
Redbreast sunfishCl)C3) 
Green sunfish Cl )(3) 
pumpkinseed(l) 
Smallmouth bassCt) 
Tessellated darterCZ ) 

.B~£.r~Ati.Qnal 

X 
X 
X 

x 

IMPORTANCE 

Ecoloqical 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

(l)Species sampled by larqe fish population estimate proqram. 
CZ)Species sampled by seine proqram. 
(3)Species sampled by aqe and qrowth proqram. 

LIms TO PLANT (DlVERSIONl 
Altered 

Abundan~ ]abitat 

X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X 
X X 



I.GS EROI. 

TAELE 2.2-80 

POPULATION ESTIMATES(I) AND ESTIMATED BICMASS(Z) CF SELECTED 
SPECIES COLLECTED BY ELECTRO FISHING FROM LOTIC SITES, EAST BRANCH PE~KIOMEN CREEK, 1973 AND 1975 

E36020 E30540 E22240 E12040 E1550 Si tes CCJrtined 
species Year No/500m Wt/5000' No/500m Wt/5QO No/50Orn Wt/5QOm No/500m wt/5QOm No/500m ji±L5jlOm ~~I5DOI!' l't/500m 

Redfin pickerel 1913 36 1.05 13 0.71 1 0.03 0 0.00 0 0.00 9 0.36 
1975 62 1.84 21 0.71 0 0.00 0 0.00 0 0.00 17 0.51 

White sucker 1973 185 12.65 390 25.91 1661 100.86 586 35.40 203 47.54 605 44.47 
1975 130 11.81 616 31.84 1202 31.54 451 15.19 162 118.31 525 48.94 

Yellow bullhead 1913 110 1.20 91 6.01 208 7.85 B33 15.82 343 2B.4B 317 11.88 
1975 52 1.95 835 8.89 413 10.94 1199 19.16 315 20.51 563 12.29 

Redbreast sunfish 1913 142 2.16 524 12.20 23 0.41 161 2.83 1135 20.09 257 7.67 
1915 111 2.22 125 15.80 118 4.21 321 B.63 907 30.27 436 12.24 

Green sunfish 1973 136 6.4B 220 4.20 101B 15.34 530 7.82 125 1.76 406 1.12 
1915 lOB 1.68 202 3.84 1586 23.84 1069 8.53 307 3.17 654 8.21 

Pumpkinseed 1973 141 2.43 126 2.22 112 2.14 16 0.02 12 0.46 83 1.45 
1975 99 1.51 100 1.47 129 1.57 57 0.42 47 1.57 86 1.32 

Smallmouth tass 1973 13 0.13 20 0.68 1 0.02 6 0.08 98 8.56 28 1.89 
1975 0 0.00 2' 1.31 7 0.25 30 0.69 213 13.43 55 3.14 

(I) Number per 500 meters of stream lenqth. 
(Z) Weiqht in kiloqrams per 500 meters of stream length. 
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TIIEI.E 2.2-8.1 

POPULATION ESTIMATES (tio., AND ES'IIMA'IED BICMASS (Wt., OF SEI.ECTED SPECIES COI.LECTED BY 
ELECTROFISHING FROM LENTIC SI'IES, EAST ERANCH FERKIC~EN CREEK, IN 1974 and 1975 

E15500 E5650 sites CCllltined 
Scecies Year No. Wt s (kgl Nos Wt. (kgl No. ~t. (kg) 

Redfin pickerel 1974 0 0 0 
1975 1 0 1 

White sucker 1974 1149 687 1836 
1975 576 98.53 654 122.29 1230 220.82 

Yellow bullhead 1974 64 789 853 
1975 539 47.72 1433 104.68 1972 152.40 

Redbreast sunfish 1974 11 230 241 
1975 113 2.95 827 23.52 940 26.47 

Green sunfish 1974 1107 1180 2287 
1975 847 20.96 869 25.50 1716 46.46 

Pumpkinseed 1974 931 160 1091 
1975 540 20.42 247 7.15 787 27.57 

Smallmouth bass 1974 22 7 29 
1975 14 6 20 
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'IAELE 2.2-82 

LENG'IH-WEIGHT FELP.TIONSHIFS(I) OF SELECTED SPECIES 
COLLECTED BY SEINE FROM EAS~ EFANCH PERRIOMEN CREEK IN 1915 and 1916 

l2.2gies site/Year _.L- _!L 

Common shiner E36690 -12.93 3.40 
E32110 -12.63 3.33 
E29810 -11.94 3.11 
E26630 -12.16 3.38 
E22980 -11.94 3.18 
E12440 -12.31 3.21 
E5415 -12.61 3.33 
E1890 -12.31 3.25 

1975 -12.61 3.34 
1976 -12.16 3.23 

spot fin shiner E36690 -11.98 3.13 
E32170 -12.14 3.11 
E29810 -12.29 3.21 
E26630 -12.31 3.22 
E22980 -12.51 3.28 
E12440 -11.82 3.09 
E5475 -12.21 3.21 
E1890 -11.91 3.12 

1915 -12.28 3.20 
1976 -12.00 3.14 

(I) In W = a+b In L 

.----------------------------------------------
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TABLE 2.2-83 

LENGTH-WEIGHT RELATIONSHIPS(l) OF SELECTED SPECIES 
COLLECTED BY ELECTROFISHING FROM LOTIC SITES, EAST BRANCH PERKIOMEN CREEK, 

IN 1973 AND 1975. 

1973 1975 
~ci§.2 .§.!~~- a --.Q- -L_ __ 12-

White sucker E36020 -12.76 3.27 
E30540 - 1 1. 59 3.05 
E22240 -11.47 3.03 
E12 04 0 - 10.86 2.92 
E1550 -11.37 3.02 

Redbreast sunfish E36020 -11.92 3.24 -10.81 3.01 
E30540 -11.05 3.06 -10.77 3.01 
F22240 -10.29 2.92 -12.20 3.33 
E12040 -11.70 3.20 -11.14 3.08 
E1550 -10.98 3.05 - 1 1.00 3.06 

Green sunfish E36020 -11.01 3.05 - 11.68 3.21 
E30540 -12.81 3.42 -11.40 3.14 
E22240 - 11.40 3.12 -11.28 3.12 
E12040 -13.29 3.53 -11.95 3.25 
E1550 -12.20 3.30 -11.11 3.08 

(1) In W = a+b In L 
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'I~ElE 2.2-84 

MEAN CAlCULATED LENG'IHS AT ANNUlUS FOR FEDFIN PICKEREL COLLECTED AT FIVE 
SITES ON THE EAST BRA~CE FERRICMEN CREER IN 1973 AND 1975 

,----, 
Mean Calculated Length (mm FL) at annul!!.§ 

No. of 
Aqe-GrouQ Fish I II III IV V 

I 12 126 
II 6 117 170 

III 3 132 184 210 
IV 2 132 178 201 234 

V 1 94 149 178 205 258 

Total 24 24 12 6 3 1 

Grand Averaqe 
lenqth 124 173 202 224 258 

Increment 124 49 29 22 34 
~ 'Iotal Growth 48. 1 19.0 11.2 8.5 13.2 
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'IAELE 2.2-85 

MEAN CALCULA'IED LENGTHS P.'I ANNULUS FOR ~HITE SUCKER COLLEC'IED BY ELECTRCFISHING 
UPSTREAM AND DOWNSTREAM CF SELLERSVILLE. EAS'I ERANCH PERRIOMEN CREER. IN 1973 

~~~lcul~tg~_Length_lIDm_~L1 at Annulus 
No. of 

h..9.§.::Gro..Yl2 Year-Class Lccati..9l! Fish - 1 11 .Ill IV 

I 1973 Upstream 7 63 
Cownstream 2lJ 95 

II 1971 Ul=streatr 19 79 143 
Downstream 26 91 158 

III 1970 Upstream 22 78 133 194 
DownstreaD1 28 81 139 197 

IV 1969 Upstream 6 74 118 177 213 
Downstream 6 76 136 195 244 

Total No. Fish Upstrearr 54 54 47 28 6 
Downstream 84 84 60 34 6 

Weiqhted Mean FI. Upstream 76 135 190 213 
Downstream 88 147 197 244 

Increment. UJ:stream 76 59 55 23 
Downstream 88 59 50 47 

~ 'Iotal Growth Upstrearr 35.7 27.7 25.8 10.B 
D~nstream 36.1 24.2 20.5 19.2 



LGS ERCL 

'IAELE 2.2-86 

MEAN CALCULATED LENG'!HS ~'I ANNULUS FOR REDEREAST SUNFISH COLLECTED BY 
ELECTROFISHING FROM LC'!IC SI'!ES, EAS'! BRANCH PERRICMEN CREER, 

IN 1973 AND 1975 

~eiqhted Mean Length (mm FL) at Annulu_ 
No. of 

Site Year _Fish .1 II .Ill IV 

E36020 1973 84 32 66 94 118 143 
1975 27 23 58 90 

E30540 1973 118 34 65 14 116 138 
1975 54 32 64 93 114 

E22240 '913 10 30 70 
1975 24 33 89 104 

E12040 1973 79 31 86 122 148 166 
1975 46 31 80 119 

F1550 1973 90 41 94 129 
1975 55 33 85 133 
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'IP.EI.E 2.2-87 

MEAN CALCULATED LENG'IHS P.'I P.NNULUS FOF GREEN SUNFISH CCLLECTED BY 
ELECTROFISHING FRCM LO'IIC SITES, EAS'! BRANCE PERRIOMEN CREER, 

IN 1973 AND 1975 

---, 
~eighted Mean Length fmm FL) at Annulus 

No. of 
Site Year Fish 1 II .lll 

E36020 1973 87 38 76 108 
1975 35 28 69 

E305110 1973 79 38 75 106 
1975 37 40 80 

E22240 1973 103 36 77 111 
1975 1I7 33 75 lC3 

E1201l 0 1973 149 37 77 112 
1975 30 35 11 108 

E1550 1973 62 37 17 118 
1975 36 32 18 107 

---

1.Y 

138 

133 
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TABLE 2.2-88 

1976 TOTAL WHEAT PRODUCTION WITHIN 5 MILES OF LGS--SUMMARY 
IN ACRES BY SECTOR AND DISTANCE 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 4 7 0 11 
NNE 10 0 0 0 26 I 36 
NE 0 0 0 0 19 19 
ENE 0 0 105 50 0 155 
E 0 0 35 0 22 57 
ESE 0 0 0 58 10 68 
SE 0 0 0 0 105 105 
SSE 0 0 6 30 0 36 
S 0 0 0 57 17 74 
SSW 0 20 0 26 14 60 
SW 0 0 25 0 10 35 
WSW 0 10 22 0 0 32 
W 0 0 30 4 0 34 
WNW 0 0 0 0 0 0 
NW 0 0 0 0 0 0 
NNW 0 0 0 0 5 5 

Total 10 30 227 232 228 727 
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TABLE 2.2-89 

1976 TOTAL GRAIN CORN PRODUCTION WITHIN 5 MILES OF LGS--SUMMARY 
IN ACRES BY SECTOR AND DISTANCE 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 14 36 0 40 
NNE 40 0 0 0 65 105 
NE 50 0 1 1 0 60 121 
ENE 0 0 148 146 50 344 
E 0 0 90 0 51 141 
ESE 5 0 0 200 60 265 
SE 0 0 0 0 220 220 
SSE 0 0 7 250 297 554 
S 0 0 10 357 130 497 
SSW 15 50 19 125 115 324 
SW 0 50 170 31 20 271 
WSW 0 35 96 0 140 271 
W 0 0 35 5 0 40 
WNW 0 0 0 0 0 0 
NE 0 0 o· 0 0 0 
NNW 0 0 0 0 15 15 

Total 110 135 600 1150 1223 3218 
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TABLE 2.2-90 

1976 TOTAL CORN (SILAGE) PRODUCTION WITHIN 5 MILES OF LGS--SUMMARY 
IN ACRES BY SECTOR AND DISTANCE. 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 0 0 0 0 
NNE 0 0 0 0 0 0 
NE 0 0 0 0 0 0 
ENE 0 0 10 130 50 190 
E 0 0 35 0 22 57 
ESE 0 0 0 90 16 106 
SE 0 0 0 0 90 90 
SSE 0 0 8 40 80 128 
S 0 0 4 67 25 96 
SSW 0 35 6 48 16 105 
SW 0 70 205 11 0 286 
WSW 0 35 60 0 75 170 
W 0 0 50 0 0 50 
WNW 0 0 0 0 0 0 
NW 0 0 0 0 0 0 
NNW 0 0 0 0 35 35 

Total 0 140 378 386 409 1313 
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TABLE 2.2-91 

1976 TOTAL ALFALFA, TIMOTHY AND CLOVER) WITHIN 5 MILES 
OF LGS--SUMMARY IN ACRES BY SECTOR AND DISTANCE 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 17 35 0 52 
NNE 0 0 0 0 40 40 
NE 0 0 34 0 83 117 
ENE 0 0 75 70 32 177 
E 0 0 0 0 12 12 
ESE 0 0 0 0 30 30 
SE 0 0 0 0 25 25 
SSE 0 0 18 75 100 193 
S 0 0 10 54 101 165 
SSW 10 15 0 77 61 163 
SW 0 45 140 6 30 221 
WSW 0 0 63 0 125 188 
W 0 0 60 30 0 90 
WNW 0 0 0 0 0 0 
NW 0 0 0 0 30 30 
NNW 0 0 0 0 51 51 

Total 10 60 417 347 720 1554 
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TABLE 2.2-92 

1976 TOTAL (ALL CROPS) PRODUCTION WITHIN 5 MILES 
OF LGS--SUMMARY IN ACRES BY SECTOR AND DISTANCE 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 51 78 0 129 
NNE 58 0 0 0 217 275 
NE 80 0 50 0 284 414 
ENE 0 0 528 433 152 1 1 1 3 
E 0 0 250 0 157 407 
ESE 5 0 0 538 132 675 
SE 0 0 0 0 552 552 
SSE 0 0 42 515 610 1167 
S 0 0 29 821. 5 331 1181.5 
SSW 25 178 62 380 274 919 
SW 0 165 720 66 70 1021 
WSW 0 155 319 0 390 864 
W 0 0 191 47 0 238 
WNW 0 0 0 0 0 0 
NW 0 0 0 0 40 40 
NNW 0 0 0 0 142 142 

Total 168 498 2242 2878.5 3351 9137.5 
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TABLE 2.2-93 

1976 TOTAL COW POPULATION WITHIN 5 MILES 
OF LGS BY SECTOR AND DISTANCE 

Distance in Miles 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 0 0 0 0 
NNE 0 0 0 0 0 0 
NE 0 0 16 0 0 16 
ENE 0 0 30 125 60 215 
E 0 0 40 0 43 83 
ESE 0 0 21 119 34 174 
SE 0 0 0 0 137 137 
SSE 0 0 26 114 50 190 
S 0 0 12 213 45 270 
SSW 0 53 23 96 58 230 
SW 0 70 245 38 0 353 
WSW 0 87 90 0 105 262 
W 0 0 35 0 0 35 
WNW 0 0 0 0 0 0 
NW 0 0 0 0 0 0 
NNW 0 0 0 0 0 0 

Total 0 190 538 705 532 1965 
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TABLE 2.2-94 

1976 TOTAL GOAT POPULATION WITHIN 5 MILES 
OF LGS BY SECTOR AND DISTANCE 

Distance in Miles. 

Direction 0-1 1-2 2-3 3-4 4-5 0-5 

N 0 0 0 0 0 0 
NNE 0 0 0 0 2 2 
NE 0 0 0 0 0 0 
ENE 0 0 0 0 0 0 
E 0 0 0 0 0 0 
ESE 0 0 2 0 0 2 
SE 0 0 0 0 0 0 
SSE 0 0 0 0 0 0 
S 0 0 0 85 1 86 
SSW 0 0 0 0 1 1 
SW 0 0 0 0 0 0 
WSW 0 0 0 0 0 0 
W 0 0 0 0 0 0 
WNW 0 0 0 0 0 0 
NE 0 0 0 0 0 0 
NNW 0 0 0 0 0 0 

Total 0 0 2 85 4 91 
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SYMBOL COMMUNITY TYPE S OF 2500' RADIUS COMMUNITY TYPE ,. OF 2500' RADIUS 

Pioneer 32 

Wooded 25 

Cultivated fields 13 

Grass land 14 

Old-field 3 

Wetland 

Orchard 

Residential 4 

LIMERICK GENERATING STATION 
UNITS 1 AND 2 

ENVIRONMENTAL REPORT 

PRINCIPAL PLANT COMMUNITIES 

FIGURE 2.2-' 
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DECOMPOSERS 

INSECT! YOROUS 

TERTIARY 
CONSUMERS 

SECONDARY 
CONSUMERS 

~~~ BIRD 

PLANTS 

PRIMARY 
CONSUMERS 

PRODUCERS 

(MODIFIED FROM JENSEN & SALISBURY; p 742 Ref 2.2·11) 

LIMERICK GENERATING STATION 
UNITS 1 AND 2 

ENVIRONMENTAL REPORT 

HYPOTHETICAL FOOD WEB 

FIGURE 2.2-2 
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LIMERICK GENERATING STATION 
UNITS 1 AND 2 
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FIGURE 2.2-3 
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MEAN NO. 1M 3 LIMERICK GENERATING STATION 
UNITS 1 AND 2 

FINAL SAFETY ANALYSIS REPORT 

TEMPORAL VARIATION IN LARVAL FISH 
DRIFT DESITY (MEAN NO'/M) AT S77560 
IN THE SCHUYLKILL RIVER NEAR LGS. 

1974-1976. DENSITY VALUES WERE BASED 
ON BOTTOM NETS IN THE EAST CHANNEL. 

F IGUR E 2.2-5 
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LIMERICK GENERATING STATION 
UNITS 1 AND 2 

ENVIRONMENTAL REPORT 

TEM~ORAL VARIATION IN TOTAL 
NUMBER OF LARVAL FISH COLLECTED 
BY PUSH NET FROM ALL SITES ON THE 
SCHUYLKILL RIVER NEAR LGS IN 1976. 

FIGURE 2.2-6 
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