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EXECUTIVE SUMMARY

This report presents results of the 1985 preoperational environmental
monitoring program conducted in and around Harris Lake and the auxiliary
reservoir. Data from these studies were collected to provide a data base
for comparative assessments of potential future operational effects of the
Shearon Harris Nuclear Power Plant.

During 1985, Harris Lake surface waters were slightly acidic, poorly
buffered, and exhibited a low degree of mineralization. The lake was
subject to seasonal thermal stratification that peaked during June. Phos-
phate fractions were low and exhibited few differences between stations
and months.

Phytoplankton densities in Harris Lake were low but within the den-
sity ranges reported from other piedmont reservoirs with nutrient limita-
tion as the controlling factor. There were no pronounced seasonal
variations in either the phytoplankton or zooplankton communities. Zoo-
plankton densities were moderate with rotifers predominating. Copepods
and cladocerans made up the great majority of the biomass. Species diver-
sity and taxonomic richness were high. '

Overall density and taxonomic richness of the benthic macroinverte-
brate community were similar to 1984. Peak densities of aquatic worms
occurred during May, differing from the density patterns of 1983 and 1984
when peak densities occurred in winter and fall. Diversity continued to
be relatively high at all stations. No Asiatic clams were collected in
the lake or the auxiliary reservoir during 1985.

A limited monitoring program for fish showed catch rates of most
species were equal to or below those from previous years. Catch rates of
-1argemouth bass, although still high, continued to decline from previous
years, and an age and growth study documented a slow growth rate after age
one. Suggested causes were unavailability of prey due to aquatic macro-
phytes and stunting from overcrowding and competition for living space and
food.
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Emphasis on terrestrial vertebrate monitoring shifted to the wildlife
management programs during 1985. The eastern fox squirrel was documented
for the first time on the SHNPP site. The pair of red-cockaded wood-
peckers occupying the colony site at the red-cockaded woodpecker refuge
during 1984 were present throughout 1985 but did not nest successfully.
Bald eagle observations were less frequent at Harris Lake during 1985.
Wood duck nest box utilization more than doubled from 1984, and for the
second year, all nests occurred in wooden boxes.

Colonization of aquatic vegetation continued during 1985. There was
1ittle increase in the number of species observed but more important was
the continued areal increase of both submersed and floating-leaf commun-
ities. .This increase in aquatic vegetation may have contributed to a high
zooplankton species diversity and taxonomic richness, a wide range of
habitats and food sources for benthic macroinvertebrates, and unavail-
ability of prey items for largemouth bass due to increased cover. The
presence of pondweed represents a potential problem for some recreation
uses and water quality. No floating-leaf vegetation and only small quan-
tities of submersed vegetation were observed in the auxiliary reservoir.
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1.0 INTRODUCTION

The Shearon Harris Nuclear Power Plant (SHNPP) nonradiological envi-
ronmental monitoring program, required by the U.S. Nuclear Regulatory
Commission, continued during 1985. This program included investigations
of the water quality and chemistry of the 1660-hectare Harris Lake as well
as studies of the plankton, benthic macroinvertebrate, fish, vegetation,
and terrestrial vertebrate communities inhabiting the Harris site. An
outline of the 1985 SHNPP study plan is presented in Table 1.1, and.sampl—
ing locations are shown in Figure 1.1.

This report presents the results of the 1985 studies and further
documents preoperational environmental conditions in and around Harris
Lake and the auxiliary reservoir. Harris Lake, which began filling in
December 1980, reached .its normal operating level of 67.1 m (220 ft) above
mean sea level in January 1983. The auxiliary reservoir filled to its
normal operating level of 76.2 m (250 ft) above mean sea level in
March 1983. When the SHNPP Unit 1 begins commercial operation in early
1987, Harris Lake will provide cooling tower makeup water, while the aux-
iliary reservoir will be the source of emergency service water.

Data from the studies described in this report, together with the
results of prior studies (Aquatic Control, Inc., 1973, 1975, 1976; CP&L
1978a, 1978b, 1979, 1981, 1982, 1983, 1984a, 1984b, 19853), have been
collected to provide a preoperational data base for comparative assess-
ments of potential future operational effects of the SHNPP. These envi-
ronmental assessments are required to support the SHNPP operating license
proceedings and future NPDES permit renewals.

Several modifications of the study plan occurred between the 1984 and
1985 monitoring programs. Ouring 1985 only phytoplankton taxonomic stud-
ies were conducted, while primary productivity (14C) and chlorophyll a
studies were discontinued. Benthic macroinvertebrate monitoring remained
the same except for a reduction in the frequency of petite Ponar sampling
from monthly to quarterly at the 2-m depth. A1l fisheries monitoring
conducted during 1984, except for boat electrofishing, was discontinued

1-1



during 1985. The frequency of electrofishing was increased from quarterly
to sampling in February, April through August, and November. A fishery
age and growth study was conducted during 1985 to investigate the apparent
slow growth of largemouth bass at Harris Lake. The results of this study
were detailed in Swing (1986). The terrestrial vertebrate monitoring
efforts were reduced by discontinuing woodland bird surveys, wild turkey
surveys, and spring and winter bird counts and shifting the emphasis to
management of four wildlife management areas on the SHNPP site. Two
waterfowl survey points were added at the Greentree Reservoir to monitor
winter waterfowl use of this seasonal impoundment. The shoreline terres-
trial component of vegetation monitoring was discontinued after three
years of sampiing showed no significant impacts.

1-2



Table 1.1 Shearon Harris Nuclear Power Plant nonradio?ogiéa1 environmen-
tal monitoring program for 1985,

Program

Freguency

Location

Water quality
(Temperature, 00,
pH, specific con-
ductance, Secchi
depth)

Water chemistry

Phytoplankton

Zooplankton

Benthos
Ponar

Corbiculg survey

Corbicula survey

Corbicula survey
(Emergency service
water system)

Fish
Electrofisher

Once per calendar month

Once per calendar month

Once per calendar month

Once per calendar month

Once every three months
(Feb, May, Aug, Nov)

Once every three months

Once per year (Oct)

Once every three months

Feb, Apr-Aug, Nov

1-3

E2, H2, P2 (surface
and 1-m depth inter-
vals to bottom)

E2, (surface and bot-
tom); H2, P2 (sur-
face)

E2, H2, P2 (composite
sample from surface,
Secchi depth, and
twice Secchi depth)

£E2, H2, P2 (vertical
tows with No. 10 and
20 nets) :

El, H1, PLl (3 repli-
cates at 2 and 4 m)

V3, Z1 (3 replicates
at 2 and 4 m)
Stations at 1.6-km
intervals around

shoreline

Intake structures

El, E3, H1, H3, PI,
P3, S1, §3, v1, V3



Table 1.1 (continued)

Program Frequency Location
Terrestrial verte-
brates _
Misc. terrestrial Anytime Throughout site

vertebrate
observations

Roadside bird
survey

Waterfowl
survey

Mammal scent
survey

Wood duck nest box
monitoring

Aquatic vegetation

Once every three months
(Jan, Apr, Jul, Oct)

Once every three months
(Jan-Mar, Oct-Dec)

Twice per calendar year
(Spring, fall)

Every 10 days
Mar-Jun

Spring, summer, fall

Merry Oaks-Buckhorn
Dam route

WS1, WS2, WS3, WS5,
WS6, WS7, WS8, WSI

Various routes
throughout project
area

White DOak, Little
White Oak, and Buck-
horn Creeks

I, L, P,Q,S,V,Z

1-4
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2.0 WATER QUALITY AND WATER CHEMISTRY
2.1 Introduction

This section summarizes the water quality and water chemistry data
obtained from Harris Lake during 1985 and includes spatial and temporal
interpretation of the 1985 and 1983-85 data bases. A historical review of
Harris Lake limnological data can be obtained from previous environmental
reports (CP&L 1984a, 1984b, 1985a).

2.2 Methods

Physical and chemical variables (Table 2.1) were monitored at the
stations, depths, and frequencies listed in Table 1.1; station locations
are illustrated in Figure 1.1. A Martek® Mark XV Water Quality Micro-
processor and YSI® oxygen meters {(Models 57 and 58) instruments were used
to measure temperature, dissolved oxygen (DQ), hydrogen ion (pH), and
specific conductance. A1l instruments were calibrated monthly and
operationally checked prior to field use. The collection, storage, trans-
port, and subsequent laboratory analysis of water samples occurred as in
1984 (CP&L 1985a). Twenty-three chemical analyses were performed by the
CP&L Analytical Chemistry Laboratory (USEPA 1981); calculations determined
total particulate, dissolved organic phosphate concentrations (CP&L
1985a), and hardness (mg CaCO3/liter = 2.497 [mg Ca/liter] + 4.118 [mg
Mg/liter] [APHA 1981]).

Data analysis was accomplished with the Statistical Arnalysis
System. Descriptive statistics (mean and range) were generated for all
data. Two-way analysis of variance with stations blocked on months (198%)
and years (1983-85) and Duncan's multiple range test were employed to
detect significant treatment differences in the data and rank treatment
means, respectively. Paired t-tests determined spatial differences be-
tween surface and bottom chemistry at Station E2. The "stability" (ther-
mal stratification intensity) of Harris Lake waters, as defined in CP&L
(1985a), was also calculated on a monthly basis from January 1983 to
December 1985. A1l statistical tests used in the interpretive analysis
were considered significant at the P < 0.05 level.
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2.3 Results and Discussion
2.3.1 Water Quality

The annual mean temperature of Harris Lake surface waters was 18.8°C
during 1985, which represented a 1.1°C increase over 1984. Lake surface
temperatures ranged from 3.9°C (P2, February) to 28.9°C (H2, June). The
water column was thermally stratified from March through November with the
highest stratification intensity occurring in June (Figure 2.1). In June
the thermociine was positioned between 4 and 9 m and had a temperature
gradient of 11.0°C. Fall turnover occurred in Tlate November-early
December.

Dissolved oxygen and DO percent saturation annual lake means for
surface water were 8.3 mg/liter and 88%, respectively, during 1985.
Hypolimnetic anoxia persisted lakewide below 6 m during June and July.
Dissolved oxygen supersaturation (> 100%) occurred in June at all
stations, August at Stations E2 and H2, and October at Station H2. The
highest DO saturation value (130%) was recorded at Station H2 (Buckhorn
Creek arm) during June. Both DO and DO saturation values were signifi-
cantly higher at Station H2 than at E2 or P2 (Table 2.1) throughout
1985. No significance between station differences were noted in water
temperatures. Monthly differences (1985) in water temperature, DO, and DO
saturation were similar to 1984 results (CP&L 1985a).

2.3.2 Water Chemistry

Relatively minor spatial differences were noted in the anionic compo-.
sition of Harris lLake during 1985 (Tables 2.1 and 2.2). Annual bicarbon-
ate alkalinity and chloride concentrations significantly increased 3.0 and
0.4 mg/liter, respectively, from 1984 to 1985, while sulfate levels re-
mained statistically similar to 1984 levels (Table 2.3). Lake waters
continued to exhibit slightly acidic conditions and a low degree of
mineralization; field pH and specific conductance annual means (1985) were
6.2 and 55 pmhos/cm, respectiveély. No significant areal differences were
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observed for the latter two variables; however, the lake pH significantly
declined 0.4 standard units, while specific conductance increased an
average of 15 umhos/cm from 1984 to 1985 (Table 2.3).

Calculated hardness values were in the soft-water range common to
most piedmont reservoirs (Table 2.1). Cationic concentrations were
ordered with respect to highest concentration as follows: Na
(4.3 mg/liter) = Ca (4.0 mg/iiter) > Mg (1.6 mg/liter). Spatially,
calcium concentrations were significantly higher closest to the dam
(E2). Significant temporal variability for the above "hardness ions”
occurred over the three-year period (Table 2.3).

Total nitrogen (N), nitrate-nitrite (NO3+NO,-N), and ammonia. (NH3-N)
had mean surface concentrations of 0.36, 0.06, and 0.06 mg/liter, respec-
tively, during 1985. Total N ranged from 0.12 to 0.57 mg/liter, NO3+NO,-N
from < 0.01 to 0.14 mg/liter, and NH3-N from < 0.02 to 0.15 mg/liter.
Both total N and NH3-N had significantly higher hypolimnetic concen-
trations at Station E2 when compared to the epilimentic values. Signifi-
cant areal differences were noted only for NH3-N (Table 2.1). Results of
temporal analyses for N fractions can be found in Table 2.3.

Total phosphate (P) values were again in the oligo-mesoeutrophic
range in 1985 (Weiss and Kuenzler 1976; Wetzel 1983). Mean annual total
P, total dissolved phosphate (TDP), and dissolved molybdate reactive phos-
phate (DMRP-P) in Harris Lake surface waters were 0.014, 0.006, and 0.001
mg/liter, respectively. The empirically calculated total particulate
phosphate (TPP) and dissolved organic phosphate (DOP) fractions had
respective annual means of 0.008 and 0.005 mg/liter. The respective
ranges for the above phosphate fractions appear by station.in Table 2.1.
Areal differences during 1985 were Timited to total P and TDP, the latter
having significantly lower concentrations at Station E2. Although
significant temporal differences were observed for some P-fractions, no
notable trends were apparent over the three-year period (Table 2.3).

The 1985 trace element concentrations in Harris Lake, when quantifi-
able (i.e., measured above laboratory reporting limits), were similar to
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previously documented ambient inflow levels (CP&L 1985a). Total concen-
trations of selenium, arsenic, chromium, nickel, cadmium, lead, and mer-
cury exhibited reservoir means less than laboratory reporting limits for
1985 (Appendix A). Total copper had a surface reservoir mean of
0.004 mg/Titer; total zinc was 0.02 mg/liter. No significant spatial
differences (depth or distance) were observed in copper and' zinc water
concentration measurements during 1985. Significant temporal variability
was limited to a twofold increase in copper between 1984 and 1985 (Table
2.4). The significant increase in Cu concentrations lakewide was
primarily attributed to decreased annual rainfall in 1985 and increased
residence time due to reduced reservoir inflow/outflow. Further, most
trace element concentrations were well below North Carolina water quality
standards and action levels for freshwaters (Table 2.4). Excursions of
copper, nickel, and zinc above state levels were ‘infrequent and were
attributed to field and laboratory contaminations.

2.4 Summary

The results of the 1985 water quality monitoring program indicated
Harris Lake was subject to seasonal thermal stratification which peaked in
intensity during June. Hypofimnetic anoxia was observed during June and
July. Lake surface waters were slightly acidic, poorly buffered, and
exhibited a low degree of mineralization. Phosphate fractions were in the
oligo-mesoeutrophic range and exhibited few spatial and temporal
differences. When quantified, trace element concentrations were similar
to historical ambient inflows. Monitored trace elements were below NCDEM
water quality standards and action levels with the exception of minor

excursions of copper, nickel, and zinc concentrations.
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Table 2.1 Mean and range of physical and chemical constituents in Harris Lake
surface waters during 1985.

Variabie

Station E2

Station H2

Station P2

Temperature (°C)

Dissolved oxygen

DO saturation (%)

pH (standard units)

Specific conductance
{umhos/cm)

Secchi depth {(m)

Total alkalinity
(3s CaCOS)

Chloride

Sulfate

Total dissoived silica
(as Si02)

Total aitrogen (as N)

Nitrate-nitrite (as N)

Ammonia (as N)

Total phosphate
{as P)

Total particulate
phosphate (as P)

Total dissolved
phosphate (as P)

Dissolved molybdate
reactive phosphate
(as P)

Dissolved organic
phosphate (as P)

Hardness calculated
(as CaCO3)

Total calcium

Total magnesium

Total sodium

Total arsenic

Total cadmium

Total chromium

Total copper

Total lead

Total mercury

Total nickel

Total

Total

selenium
zinc

18,7 (4.4-27.,0)
8.0 (6.0-10,6)°
85 (55-105)°
6.3 (5.4-7.1)

55 (39-72)
1,7 (1,1-2,7)

16.6 (12,0-20.2)
4.1 (3,7-4,3)
5,2 (4,8-5,8)°

2,2 (1.4-3,1)°
0.35 (0.20-0.44)
0.06 (< 0,01-0.14)
0,07 (0,01-0,28)8

0.012 (0.008-0.018)0
0.007 (0.004-0.014)

0.005 {0,002-0.008)P

0,001 (< 0,001-0,002)

0,004 (0,001-0,007)

16,5 (14,3-22.0)
3.9 {3.4-5,5)°
1.6 (1.4-2,0)
4.3 (3.9-4.8)
< 0.001 (< 0.001-0,001)
< 0,001 (< 0,001)
< 0,005 (< 0,005)
0,004 (< 0,001-0,016)
< 0,002 (< 0,002-0,002)
< 00,0001 (< 0,0001)
< 0,01 (< 0,01-0,01)
< 0,001 (< 0,001-0,001)
< 0,02 (< 0,02-0,04)

19,1 (4,4-28,9)
8,7 (6.9-11.5)2
93 (62-130)
6.1 (5.2-7.2)

54 (35-70)
1,6 (1,0-2,0)

15,1 (12.0-18,5)
4,1 (3,3-4. 6)
4.9 (4,1-5, 3)

2.8 (1,4-5,5)°
0.36 (0.18-0.54)
0.05 (< 0,01-0,14)
0.05 (0,01-0,2)"

0.015 (0.01-0.021)>°
0.009 (0.003-0.017)

0.006 (0,003-0,010)2

0.60! (< 0,001-0,004)

0.005 (0,001-0,011)

16.4 (13,8-21,5)
3.9 (3.2-5.3)°
1.6 (1,3-2,0)
4.3 (4,0-5.3)
< 0.001 (< 0.001-0.001)
< 0,001 (< 0,001}
< 0,005 (< 0.005)
0,002 (< 0,001-0,008)
< 0,002 (< 0,002-0,002)
< 0,0001 (< 0,0001)
< 0.01 (< 0,01-0,01)
< 0.001 (< 0,001}
< 0,02 (< 0,02)

18.6 (3.9-28.,2)
8.2 (6.8-11.4)P
g5 (66-108)°
6.3 (5.5-7.0)

55 (37-71)
1.7 (1,1-2.8)

15.9 (12,0-23,0)
4,2 (3,7-4.8)
5.2 (4.7-5.7)°

2.0 (1,3-2.5)°

0.37(0,12-0.57)

0.06 (0,01-014)
0.06 (0.008-0,19)3:0

0,014 (0.011-0,016)@
0.008 (0.005-0,012)

0.006 (0,003-0,008)°

0,001 (< 0,001-0,002)
0.005 (0.001-0,008)

16.8 (14.3-21,1)
4,0 (3.4-5,3)%P
1.6 (1.4-1,9)

4.4 (4,0-5,0)
< 0,001 (< 0,001)
< 0,001 (< 0,001)
< 0,005 (< 0,005)
0.004 (< 0,001-0,016)

< 0.002 (< 0,002-0.004)

< 0.0001 (< 0,0001)
< 0,01 (< 0,01-0,01)
< 0,001 (< 0,001)
< 0,04 (< 0,02-0.,27)

Annual station means are reported in mg/liter units unless otherwise noted.

Station means

with different alphabetized superscripts are significantly different (P £ 0,05); means without
superscripts are not significantly different (P 3 0.05).
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Table 2.2 Paired t-test resuits of selected surface and bottom chemical

analytes at Station E2 in Harris Lake during 1985.

Varjable Surface mean Bottom mean
Specific conductance

(umhos /cm) 55 142%
Total alkalinity (as CaC0s) 16.6 36.8%
Chloride 4.1 4,1
Sulfate 5.2 3.6%
Total dissolved silica 2.2 4.3t

(as 3102)
Total nitrogen (as N) 0.35 1.06%
Nitrate-nitrite (as N) 0.06 0.05
Ammonia (as N) 0.07 0.85%
Total phosphate {as P) 0.012 0.038
Total particulate

phosphate (as P) 0.007 0.015%
Total dissolved

phosphate (as P) 0.005 0.023
Total calcium 3.9 5.7%
Total magnesium 1.6 2.0i
Total sodium 4.3 4.6+
Hardness calculated

16.5 23.2%

(as CaCOj3)

¥gottom concentration significantly different from surface concentra-
tion. Means are reported in mg/liter unless otherwise indicated.
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Table 2.3 Analysis of variance and Duncan's multiple range test results
for annual differences in means of selected chemical analyses

representing Harris Lake surface waters, 1983-1985.

Variable 1983 1984 1985
Field pH (standard units) 6.63 6.6% 6.20
Total alkalinity (as CaCOs) 16.63 12.8P 15.82
Chloride 5.18 3.8¢ 4.2b
Sulfate 5.53 5.00 5.1P
Hardness calculated (as CaC03) 19.28 ¥ 16.5P
Total calcium 4.78 3.5¢ 4.0b
Total magnesium 1.8 ¥ i.6b
Total sodium 4.68 3.8€ 4.3P
Specific conductance (ymhos/cm) 722 42¢ 55D
pH (standard units) 6.62 6.62 6.2P
Total dissolved silica (as Si0,) ¥ 3.28 2.4b
Total nitrogen (as N) 0.62% 0.35° 0.36P
Nitrate-nitrite (as N) 0.12% 0.11b 0.06°
Ammonia (as N) 0.122 0.04€ 0.06°
Dissolved organic

phosphate (as P) 0.0052 0.0032 0.0052
Total copper 0.0020 0.002P 0.0042

Annual means are reported in mg/liter units unless otherwise noted.
Values with different alphabetized superscripts are significantly dif-
ferent (P < 0.05). Means without superscripts are not significantly

different (P > 0.05).

IVariab']e was not monitored during the given year.
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Table 2.4 Harris Lake trace element summary (total concentration ex-
pressed in mg/liter) for 1985.

Percent at or below NCDEM

NCDEM water quality sfandards§

water quality E2 E2 H2 P2
Element standards/action levels (sur) (bot) (sur) (sur) Range
Metals
Cadmium 0,002 100 100 100 100 < 0,001
Chromium 0,050 100 100 100 100 < 0,005
Copper 0.015 ALy} 92 100 100 92 < 0.001-0,016
Lead 0.025 100 100 100 100 < 0,002-0,004
Mercury 0,0002 100 100 100 100 < 0,0001
Nickel 0,050 100 92 100 100 < 0.010-0,07
Zinc 0.050 (AL) 100 100 100 92 < 0.02-0.27“
Nonmetals
Arsenic 0,050 100 100 100 100 < 0.001-0.008
Selenium 0,005 100 100 100 100 < 0.001-0.001

AL = Action levels as specified by NCDEM.
ﬂProbab]e field and/or laboratory contamination.
§water quality standards applicable under low-flow regime conditions

greater than the average 7-day 10-year low flow and outside of a mixing
zone where one has been or will be established.
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3.0 PHYTOPLANKTON
3.1 Introduction

Quarterly monitoring of the phytoplankton assemblages of Harris Lake
was begun in 1982 shortly before the lake was filled. Monthly monitoring
started in 1983 and continued through 1985. These studies will provide
baseline information for comparison with future studies of Harris Lake
phytoplankton after the Shearon Harris Nuclear Power Plant starts opera-

tion.
3.2 Methods

At each station (E2, H2, P2} samples were collected at the surface,
Secchi depth, and twice Secchi depth and then composited. Each composite
sample was preserved with M3 (Meyer 1971) and returned to the laboratory
for later identification and enumeration of the phytoplankton following
standard procedures (CP&L 1984b). Statistical analyses of the data con-
sisted of two-factor analysis of variance blocked on months testing year
and transect main effects and a year-by-transect interaction. When the
interaction term was insignificant (P > 0.05), Duncan's multiple range
test was used to further test the results.

3.3 Results and Discussion

Phytoplankton densities in Harris Lake were low in 1885 but within
the density ranges reported from other piedmont reservoirs (Weiss and
Kuenzler 1976; CP&L 1985b). Densities ranged from 877 units/ml (E2,
December) to 6785 units/ml1 (H2, February) (Table 3.1). Station H2 had
higher, but not significantly higher, densities than the other two
stations in 1985 except in May and August.

Chlorophyceae (green algae) were usually more abundant than the other
phytoplankton classes in Harris Lake. Green algae dominated or codomina-
ted the phytoplankton assemblages of E2 and P2 for 10 months and HZ2 for
9 months. Bacillariophyceae (diatoms), Myxophyceae (cyanobacteria), and
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Chrysophyceae (chrysophytes) were only occasionally 1important to the
lake's phytoplankton assemblages.

Seasonal variations in phytoplankton densities were not pronounced in
1985 (Figure 3.1). While densities were generally higher in April at all
three stations and in October at H2 and P2, the increases were all minor
(Tess than 2500 units/ml). Zooplankton were not a major factor affecting
phytoplankton densities (Figures 3.1 and 4.4), for no relationship was
observed between increases or decreases in zooplankton and phytoplankton
densities.

Phytoplankton assemblages in Harris Lake were most strongly influ-
enced by nutrient concentrations in the water, particularly those of dis-
solved molybdate reactive phosphorus (DMRP), the form of phosphorus most
readily utilized by phytoplankton. Surface concentrations of DMRP never
exceeded 0.002 mg/liter at E2 and P2 and 0.004 mg/liter at H2
(Section 2.0). These levels were low enough to restrict phytoplankton
growth (Wetzel 1983). As for other important nutrients, nitrate/nitrite
concentrations were also low, and total dissolved silica concentrations
were Tow enough to restrict the growth of most diatoms (Kilham 1971).

The number of phytoplankton taxa identified from Harris Lake varied
from 10 (E2, February) to 45 (H2, October) during 1985 (Table 3.2). The
mean number of taxa at H2 (32) was higher than the mean of 25 observed at
the other two stations possibly due to the greater littoral zone influence
at H2, which is not as deep or wide as the other stations. Shannon-Wieper
diversity index values were also high at all stations (Table 3.3), indica-
ting that many taxa had similar abundances rather than one or a few taxa
dominating the phytoplankton assemblages.

The composition of phytoplankton assemblages and phytoplankton densi-
ties in Harris Lake during 1985 was generally similar (P < 0.05) to that
observed during previous years. Densities have always been low due to
nutrient limitation and diversity index values high (CP&L 1984a, 1984b,
1985a), because conditions have not favored the growth of any particular

taxon or class.
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3.4 Summary

Results of the 1985 studies were similar to those of previous mon-
jtoring studies. Phytoplankton densities in Harris Lake were low in 1985
but comparable to those that have been observed elsewhere in piedmont
reservoirs. Green algae were usually the most abundant phytoplankton
class, while diatoms, cyanobacteria, and chrysophytes were only occa-
sionally important. Seasonal variations were not pronounced, and zoo-
plankton were not a major factor affecting phytoplankton. Rather nutrient
limitation was the cdntro11ing factor for phytoplankton densities, com-
position, and diversity.
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Table 3.1 Phytoplankton class densities in Harris Lake during 1985.

Month
Station/class Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
Station E2
Bacillariophyceae 930 577 1080 649 352 201 100 0 25 75 50 201 351
Chlorophyceae 1458 503 552 2147 1131 1280 1003 2787 1555 1632 854 375 1269
Chrysophyceae 553 578 804 700 176 251 226 151 201 100 50 100 324
Cryptophyceae 378 126 226 650 301 678 25 225 251 75 252 151 278
Myxophyceae 0 0 0 50 703 879 478 628 300 150 25 50 271
Total phytoplankton 3369 1784 2788 4346 2890 3414 1907 3816 2332 2032 1256 877 2559
Station H2
Bacillariophyceae 926 703 879 1104 150 100 176 25 75 100 176 503 409
Chlorophyceae 1130 402 778 3182 1179 2058 1154 1907 1656 2460 778 1055 1474
Chrysophyceae 2011 4800 1961 909 125 401 176 151 854 2262 376 477 1206
Cryptophyceae 553 704 251 1040 476 653 251 201 402 376 377 351 470
Myxophyceae 25 0 25 65 578 1105 929 703 401 728 477 50 422
Total phytoplankton 4799 6785 4446 6560 2508 4468 2711 3037 3513 5926 2209 2461 4108
Station P2
Bacillariophyceae 1407 553 804 649 251 50 25 0 0 176 0 176 340
Chlorophyceae 1004 377 703 2655 1080 135 726 1306 1029 2210 828 527 1148
Chrysophyceae 1131 1207 628 1180 150 226 75 251 126 477 225 50 477
Cryptophyceae 251 202 301 531 502 125 100 276 125 327 301 302 278
Myxophyceae 0 0 0 0 955 627 477 652 326 176 251 50 293
Total phytoplankton 3919 2465 2813 65192 3138 2535 1403 2510 1605 3416 1630 1105 2640

Summation of class densities each month may not

been included in the table.

equal the total density

because minor classes have not
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. Table 3.2 Number of phytoplankton taxa identified from Harris Lake during 1985.

Month
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Mean
E2 24 10 20 23 27 33 28 37 33 28 21 18 25
H2 34 17 22 28 33 43 35 31 43 45 33 23 32
p2 21 16 22 21 34 33 26 28 24 37 25 14 25
Table 3.3 Shannon-Wiener diversity index values for phytoplankton from Harris Lake during 1985.

Month
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
E2 3.6 2.8 3.3 3.8 4.3 4.4 4.3 4.5 4.6 4,2 4.2 3.8
H2 4.0 2.4 3.3 4.0 4,5 4.7 4.4 4.3 4.7 4.4 4.6 3.6
P2 3.5 3.2 3.5 3.8 4.5 4.4 4,2 4.3 4.0 4,7 4.3 3.2
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4.0 ZOOPLANKTON
4.1 Introduction

The Harris Lake zooplankton sampling program for 1985 represents the
third year of the postimpoundment and preoperational monitoring program.
Results of the 1983 and 1984 zooplankton programs are described in CP&L
(1984b} and CP&L (1985a), respectively. To maintain continuity and yearly
compatibility of data, methodologies and sampling locations remained iden-
tical to the 1983 study plan. Data analysis for 1984 and 1985 was
expanded relative to 1983 due to the addition of zooplankton biomass com-
parisons.

4.2 Methods

Bottom-to-surface vertical tows were used to collect zooplankton at
Stations E2, H2, and P2 (Figure 1.1). No zooplankton sampling was con-
ducted on the auxiliary reservoir in 1985. Tows were taken monthly using
a #10 mesh-sized net (0.156 mm) to collect adult copepods and cladocerans
and a #20 mesh-sized net (0.076 mm) to collect rotifers and copepod
nauplii (Table 1.1). Samples were preserved and processed as in previous
years (CP&L 1984b).

Station density and biomass comparisons for 1985 were made using a
two-way analysis of variance (ANOVA) blocked on months. A two-factor
ANOVA tested station, year, and station-year interaction for 1983-1985. A
significance level of P < 0.05 was used in all cases. Duncan's multiple
range test was used to rank significantly different station sample means
when no significant interactions were present.

4.3 Results and Discussion
4.3.1 Community Composition and Density

The 1985 Harris Lake zooplankton community was diverse with 5 cope-
pod, 17 cladoceran, 23 rotifer, and 4 protozoan taxa found in the samples
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(Table 4.1). In addition to the normal pelagic component of the zooplank-
ton community, a variety of 1littoral cladocerans was found (e.g. Alona,
Camptocercus, Sida, etc.); their presence was probably attributable to the
large amount of inundated terrestrial and submersed aquatic vegetation in
the reservoir. The community was dominated numerically by rotifers, clad-
ocerans, and copepods, respectively (Figure 4.1). The protozoan community
was sparsely represented due to the type of collection gear used.

The composition of the Harris Lake zooplankton biomass stood in con-
trast to the density composition (Figure 4.2). Biomass was dominated
almost totally by cladocerans and copepods because individual rotifer
biomass is so smali. Rotifers make an important food item for very small
tarval fish, but the increased biomass of larger zooplankton becomes more
important as fish grow. The increased zooplankton biomass in June and
July (Figure 4.3) provided a food source for the young fish.

Total zooplankton densities for the reservoir during 1985 were moder-
ate (Figure 4.3). Densities peaked in April, decreased through July, and
were low thereafter. Of the copepods, Diaptomus pallidus was numerous only
in late spring and summer. D. reighardi maintained fairly constant den-
sities all year with the exception of winter and early spring.
Mesocyclops edax was abundant in the warmer months and Tropocyclops prasinus
maintained Tow densities most of the year. Cyclops bicuspidatus thomasi had
its greatest densities in winter and early spring.

The cladoceran community was species rich and diverse in 1985. These
taxa are filter-feeders, and the large amount of bacteria and detritus
created by decomposition of the organic material in the bottom of the new
reservoir provided an abundant food source for the filter-feeders.
Daphnia ambigua, Bosmina longirostris, and B. coregoni dominated the spring
cladoceran community. In summer, Daphnia ambigua, Ceriodaphnia reticulata,
B. coregoni, Diaphanosoma brachyurum, and Holopedium amazonicum were preva-
lent with D. ambigua and B. coregoni dominating in the fall.

Several rotifer taxa were numerically important in 1985
(Table 4.1). Again, this was likely due to the large amount of filterable
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material. Total densities were variable with numbers ranging from
9,583/m3 in August to 97,560/m3.in April. Densities displayed peak num-
bers in late spring and lowest numbers in late summer.

As in 1983 and 1984, there were significantly greater densities at
Station H2 than E2 for total zooplankton, total copepods, total rotifers,
and several individual taxa (Figure 4.4). Total cladocerans were greatest
at P2, and the other taxa group densities were mostly intermediate between
the other two stations (Table 4.2). Increased densities at H2 and P2 were
probably related to increased filterable material from decaying material
at the shallow upstream areas. The larger amounts of filter-feeding roti-
fers may, in turn, have provided a greater food base for copepod preda-
tors.

A significant increase in c¢ladoceran densities was noted betweep 1985
and 1984, Rotifer biomass also increased from 1984 to 1985 (Table 4.3).
The reservoir may still be in a state of transition because of its new-
ness, and stable plankton communities are not to be expected for several
years.

4,3.2 Taxa Richness and Diversity

Taxa richness (nhumber of individual taxa per sample) was generally
high in Harris Lake (Table 4.4). Richness was more similar among stations
in 1985 than in previous years. Temporally, there were no evident sea-
sonal patterns and richness remained high throughout the year.

Shannon-Wiener diversity index values were also high (Table 4.5).
Diversity was high at all three stations, and there were no evident tem-
poral trends.

The high taxonomic richness and diversity values were indicative of a
new system, still jin a state of flux, in which opportunistic species
(r-selected) predominated (Baxter 1977). These species are organisms
which will multiply under favorable conditions such as abundance of food.
In time, stabilization should occur, and there should be fewer herbivores
and more predators (cyclopoid copepods).
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4.4 Summary

Buring 1985 the Harris Lake zooplankton community remained in a tran-
sitory state. Total densities were moderate with rotifers predominat-
ing. Copepods and cladocerans made up the great majority of the
zooplankton biomass. Species diversity and taxonomic richness were high,
probably as a result of organisms associated with terrestrial vegetation
inundated during reservoir filling and rapid colonization by aquatic vege-
tation (see Section 8.0). Certain cladocerans and rotifers increased from
1984, while only Diaptomas reighardi decreased during that period. Up-
stream stations tended to have greater densities than the dam station,
possibly because of shallower water and greater amounts of filterable
material from decaying terrestrial and aquatic vegetation.
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Table 4.1 Zooplankton taxa collected at Harris Lake during 1985.

Copepoda

Diaptomus pallidus
D. reighardi®

C. bicuspidatus thomasii
Mesocyclops edaxi
Tropocyclops prasinus

1

Cladocera

Daphnia ambigua'l

D. parvula

Ceriodaphnia reticulataql
Simocephalus vetulus
Bosmina longirostris

B. caregoni

Ilyocryptus spinifer
Alona monocantha

A. quadrangularis
Alonella sp.

Camptacercus rectirostris
Leydigia quadrangularis
Chydorus sphaericus
Pleuroxus striatus

Sida crystallina
Diaphanosoma bracl*tyurum;‘t
Holopedium amazonicum

Protozoa

Difftugia sp.¥
Codonella sp.
Epistylus sp.
Vorticella sp.

Rotifera
Keratella americana
K. cochlearis
K. crassa“
Kellicottia bostoniensist
Euchlanis sp.
Lecane sp.
Monostyla sp.
Trichocerca longiseta
T. multicrinis
Gastropus stylifer
Asplanchna priodaonta
Synchaeta sSpp .“
Polyarthra spp.“
P. euryptera
Plogesoma truncatum
Filinia longiseta
Monommata sp.
Pompholyx sulcataﬂ
Hexarthra sp.
Conochilus unicomist
Conochiloides coenobasis
Collotheca 5p_.3|5

.

j;Taxa comprised 1% to < 3% of total zooplankton density in lake.

ﬂTax_a comprised > 3% of total zooplankton density in lake.



Table 4.2 Results of ANOVA and Duncan's multiple range test on various
zooplankton density variables for Harris Lake during 1985.

Taxa group Station

Total zooplankton H P E
Total copepods H P E
Total cyclopoid copepods P H E
Copepod naupiii H P E
Total cladocerans P _H E
Total rotifers H P E
Bosmina longirostris P E H

Values underlined by the same bar were judged to be not significantly
different with values decreasing from left to right.

Table 4.3 Results of ANOVA and Duncan's multiple range test on various
zooplankton density variables for Harris Lake, 1982-1985.

Taxa group Year

Total copepods 83 85 84
Copepod nauplii 83 85 84
Diaptomus reighardi 84 83 85
Total cladocerans 85 83 84
Daphnia ambigua 85 84 83
Ceriodaphnia reticulata 83 85 84
Bosmina coregoni 85 B3 84

Values underlined by the same bar were judged to be not significantly
different with values decreasing from left to right.
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Table 4.4 Zooplankton taxa richness values for Harris Lake during 1985.

Month Annual
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec mean
E2 19.0 18.0 20.0 19.0 18.0 20.0 20.0 17.0 19.0 19.0 16.0 22.0 18.9
H2 21.0 21.0 16.0 17.0 25.0 18.0 22.0 19.0 2.0 17.0 19.0 19.0 19.6
P2 20.0 20.0 19.0 17.0 23.0 22.0 20.0 19.0 17.0 18.0 20.0 19.0 19.5
Lake mean 20,0 19.7 18.3 17.7 22.0 20.0 20.7 18.3 1%.0 18.0 18.3 20.0 19.3

Table 4.5 Zooplankton Shannon-Wiener diversity index values for Harris Lake during 1985.

Month
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
E2 3.1 3.2 2.5 3.5 3.3 3.5 3.2 3.3 3.3 3.3 3.2 3.6
H2 3.7 3.4 2.8 3.5 3.8 3.3 3.8 3.6 3.8 3.6 2.9 3.4
P2 3.0 3.1 3.1 3.4 3.1 3.3 3.2 3.4 3.0 3.5 3.5 3.5
All 3.4 3.3 3.0 3.6 3.7 3.5 3.7 3.5 3.6 3.6 3.3 3.6
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5.0 BENTHIC MACROINVERTEBRATES
5.1 Introduction

Benthic macroinvertebrate monitoring of Harris Lake has been con-
ducted since 1983 (CP&L 1984b, 1985a). The purpose of the 1985 sampling
program was to monitor the benthic faunal assemblages of Harris Lake and
to document any successional changes in community structure. In addition,
the main lake, as well as the SHNPP intake areas of both the main Take and
auxiliary reservoir, was monitored for the presence of the Asiatic clam,

Corbicula fluminea.
5.2 Methods

Collections for the 1985 benthic monitoring program were made at
Stations El, Hl, and P1 (Figure 1.1). Three replicate petite Ponar grabs
(0.023 m2) were taken at the 2- and 4-m depths. Sampling frequency at the
2-m depth was reduced from monthly in 1984 to quarterly during 1985
(February, May, August, and November). Methods of sample preservation,
laboratory processing, organism enumeration, and data conversions were
identical to those used during 1984 (CP&L 1985a).

Quarterly Asiatic clam sample collection and processing for the main
lake (V3) and auxiliary reservoir (I1) intake areas (Figure 1.1) were con-
ducted in the same manner as in 1984 (CP&L 1985a). Methodology for the
1985 annual whole lake shoreline survey was also the same as in 1984,

In response to NRC IE Bulletin 81-03, "Blockage of Cooling Water
Safety System Components by Corbicula sp. (Asiatic Clam) and Mytilus sp.
(Mussel)," CP&L committed to sampling for Asiatic clams in the intake
structures of the main and auxiliary reservoirs. During 1985 one petite
Ponar grab sample was collected quarterly (February, May, August, and
November) at each of three locations in two bays at the main lake intake
structure and four bays at the auxiliary reservoir intake structure. One
sample was also collected immediately in front of each bay at both intake
Structures. Samples were brought to the 1laboratory and examined for
clams.
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A three-way factorial analysis of variance (ANOVA) model was applied
to the 1985 quarterly density and taxonomic data. Main treatments
included month, station, and depth with interactions testing all combi-
nations. Yearly comparisons between quarterly data colliected during 1983,
1984, and 1985 were made where appropriate. For these comparisons,
another three-way factorial ANOVA was applied to quarterly density and
taxonomic data for 1983, 1984, and 1985 blocking on months. Main treat-
ments were year, transect, and depth with interactions of all main treat-
ments tested.

When significant main treatment effects were detected and there were
no differences in interactions, Duncan's multiple range test was used to
determine where differences in means occurred. Means were listed in de-
creasing order from left to right and those with connecting lines were not
significantly different (P > 0.05). Geometric and back-transformed means
have been presented to increase readability.

Mean diversity, which is a measurement of taxa richness and distri-
bution of individuals among taxa, was determined for 1985 quarterly data
by applying the Shannon-Wiener diversity index (Margalef 1957).

5.3 Results and Discussion

5.3.1 Taxonomic Composition

Ninety benthic macroinvertebrate taxa were collected during the 1985
benthic sampling program (Table 5.1). Larval and pupal chironomids and
aguatic oligochaetes were the dominant taxa with 37 and 19, respec-
tively. There were 34 miscellaneous taxa collected which included various
mayflies and caddisflies. Fifty-five taxa were common to all stations.
Numbers of taxa remained high at all stations and there were 8 more taxa
collected quarterly in 1985 as compared to the previous year (CP&L 1985a).

As in 1983 and 1984, Cladotanytarsus sp., Tanytarsus Sp., and Poly-

pedilum sp. were the most abundant chironomids (Table 5.2 and CP&L 1984b,
1985a). These genera are common in reservoirs where substrate consists of

5-2



decaying terrestrial vegetation and aquatic macrophytes (Sephton et al.
1983). Aguatic vegetation increased at all stations during 1985 (Section
8.0).

Aquatic oligochaetes Aulodrilus piqueti, Dero nivea, and Specaria josinae
were more dominant in 1985 than 1984 or 1983. This increase in dominance
can be attributed to decaying terrestrial vegetation and increased aquatic
vegetation. Decaying material provides a flocculent detrital layer which
is utilized by Aulodrilus piqueti as a food source (Hynes 1970). Dero nivea
and Specaria josinae use aquatic macrophytes for shelter and the associated
periphyton as a food source (Learner et al. 1978).

5.3.2 Trophic Relationships

Trophic groups at the 2- and 4-m depths consisted mostly of collec-
tor-gatherers, collector-filterers, and enguifer-carnivores from 1983 to
1985 (Table 5.3). Collector-gatherers have continued to increase in abun-
dance from 1983 to 1985. This increase was due to the continued decay of
terrestrial vegetation creating a flocculent detrital Tlayer, which was
utilized as a food source by collector-gatherers (Cummins and Spengler
1978). This is an indication that Harris Lake is becoming more lentic in
nature and is continuing in its successional development.

5.3.3 Densities

During 1985 the highest overall densities at the 2-m depth occurred
in May, ranging from 28,646 to 30,354/m2 (Figure 5.1). The lowest densi-
ties were observed in November, ranging from 12,816 to 17,738/m2. Highest
annual mean densities were found at Stations H1 (22,358/m2) and El1
(21,665/m2), while the lowest density was found at Station Pl (15,443/m2).

The highest densities at 4 m were also observed during May, ranging
from 10,864 to 23,020/m2. Lowest densities were seen during August,
ranging from 7,663 to 15,040/m2. Annual mean densities at 4 m were dif-
ferent from the 2-m depth in that densities at Station P1 were second in
abundance (14,736/m%).  Densities at Station H1 were the highest
(17,816/m2) with E1 densities being the lowest (12,620/m2).
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The overall quarterly temporal density patterns in 1985 were differ-
ent from 1983 and 1984. During 1983 and 1984 the greatest organism densi-
ties occurred during the fall (November) and winter (February), whereas in
1985 peak densities occurred in the spring (May). Overall organism densi-
ties during August continued to be the Towest (Figure 5.1 and CP&L 1984b).

Significant differences in densities were detected among months and
depths for 1985. There were no significant differences found between
transects. Significant differences in months were confounded by a
transect-by-month interaction. Geometric means indicated that the 2-meter
depth was higher in density than the 4-meter depth:

Depth 2m a4m
Geometric mean density 16,837 12,262
(organisms/mz)

Density comparisons between 1983, 1984, and 1985 indicated signifi-
cant differences 1in years, depths, and transects with no significant
interactions. Results in the form of geometric means were as follows:

Year 1985 1984 1983
Geometric mean density 14,369 14,059 5,171
(organisms/mz)

Depth 2 m 4m

Geometric mean density 11,409 9,046

(organisms/mz)

Station H1 El P1
Geometric mean density 11,524 11,414 7,972
(organisms/mz)

A temporal shift in density pattern from 1983 to 1985 was due to 1985
oligochaete densities reaching a peak during the spring (May). In lakes
where oligochaetes are dominant, the peak period of density usually occurs
during the spring (Learner et al. 1978). Yearly comparisons showed 1985
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and 1984 to be similar to one another in density which indicates that
Harris Lake is reaching a level of ecological stability in its succes-
sional development.

The higher densities found at the 2-m depth during 1985 and in the
yearly comparisons can be attributed to this depth having more decayed
material and macrophytic growth. Yearly comparisons showed that organism
density at Stations E1 and Hl was higher than at Pl1. This is due to a
more complex substrate occurring at Stations E1 and H1 than Station Pl
(CP&L 1985a).

5.3.4 Taxa Richness and Diversity

- During 1985, taxa richness (i.e., numbers of taxa) at 2 m ranged from
58 in August at Station El1 to 32 in February at Station P1 (Figure 5.2).
At 4 m the most taxa were also collected in August (46) at Station Pl,
while the Teast were collected in February (31) at this same station.

During 1985 significantly more taxa were collected at the 2-m depth
as compared to the 4-m depth:

Depth 2m 4 m
Mean taxa richness 30.8 25.4

Temporally, mean taxonomic richness during 1985 and 1984 was higher
than in 1983. Spatial differences in depths were the same as with den-
sities, with taxa numbers at 2 m being higher than at 4 m:

Years 1985 1984 1983
Mean taxa richness 28.3 25.4 15.3
Depth 2m 4m
Mean taxa richness 25.1 20.4

No quarterly temporal taxonomic patterns could be discerned during
1985. Yearly taxonomic comparisons were the same as with the densities,
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with no significant differences in numbers of taxa during 1984 and 1985.
This further indicates that Harris Lake is reaching a level of ecological
stability. As with the densities, taxonomic numbers at the 2-m depth were
higher than the 4-m depth, which was the result of the shallower depth
having more macrophytic growth.

Shannon-Wiener diversity values continued to be relatively high
during 1985. Values ranged from 3.2 during May to 4.8 during August at
Station El. With the exception of the 3.2 value, all other values were
above 4.0. These values are an indication that overall taxa richness is
high and individual organisms are evenly distributed between the different
taxa.

5.3.5 Asiatic Clam

Although two specimens of the Asiatic clam were found in Harris Lake
during 1984 (CP&L 1985a), no additional specimens were collected during
the 1985 surveys conducted at Harris Lake, the intake canals, or the emer-
gency service water intake structures.

5.4 Summary

During 1985 increases in aquatic macrophytes and continuing decom-
position of inundated terrestrial vegetation provided a wide range of
habitats and food sources for benthic macroinvertebrates. These factors
alsa contributed to peak densities in aquatic oligochaetes during the
spring (May). This increase in oligochaetes differed from the density
patterns of past years (1983 and 1984) when peak densities occurred in the
winter and fall. Overall density and taxonomic richness were similar for
1984 and 1985 which indicates that Harris Lake is reaching a level of
ecological stability. Trophic relationships were basically the same as in
other years with more of an increase in collector-gatherers. This is
another indication that Harris Lake is becoming more lentic in nature and
is continuing in its successional development. Diversities continue to be
relatively high at all stations. No Asiatic clams were collected at
Harris Lake, the auxiliary reservoir, or the intake structures.
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Table 5.1 Benthic macroinvertebrates collected from Harris Lake during
1985.

Station
Taxon £l H1 Pl

Coelenterata
Hydrozoa
Hydroida
Hydridae
Hydra X X X
Platyheiminthes
Turbellaria
Tricladida
Planariidae
Dugesia X X X
Rhynchocoela
Hoplonemertini
Prostomidae
Prostoma X X X
Annelida
Clitellata
01igochaeta
Naididae
Amphichaeta americana
Chaetogaster
Dero flabelliger
D. nivea
D, pectinata
Nais variabilis
Pristina aequiseta
P. breviseta
P, leidyi
Pristina .
Slavina appendiculata
Specaria josinae
Stylaria lacustris
Vejdovskyella comata
Opistocystidae
Crustipellis tribranchiata
Tubificidae
Aulodrilus piqueti
A. pluriseta
Iyodrilus templetoni
Limnodrilus hoffmeisteri
Hirudinea
Rhynchobdellida
Glossiphoniidae
Placobdella ornata X X

PO DC 2K K DL XX X X
> XX > >< >

PG I G i 9 P R > XX >

2 < € DK > > 2 D€ DX XK
> > >} 2C 2C 2.5 XK > X

> X< »<
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Table 5.1 (continued)

Taxon

Station

El H1

P1

Arthropoda
Crustacea
Amphipoda
Talitridae
Hyallela azteca
Decapoda
Palaemonidae
Palaemonetes
Insecta
Ephemeroptera
Baetidae
Callibaetis
Ephemeridae
Hexagenia
Caenidae
Caenis
Odonata
Anisoptera
Gomphidae
Gomphus
Corduliidae
Epicordulia
Libellulidae
Perithemis
Lygoptera
Coenagrionidae
Enallagma
Megaloptera
Sialidae
Sialis
Trichoptera
Polycentropodidae
Cernotina
Phylocentropus
Polycentropus
Hydroptilidae
Hydroptila
Orthotricha
Oxyethira
Phryganeidae
Agrypnia
Leptoceridae
Oecetis
Coleoptera
Haliplidae
Haliplus
Eimidae
Dubiraphia
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Table 5.1 (continued)

Station

Taxon El H1

Diptera
Chaoboridae .
Chaoborus punctipennis X X
Ceratopogonidae
Bezzia X
Chironomidae
Tanypodinae
Ablabesmyia
Clinotanypus
Coelotanypus
Labrundinia
Procladius
Orthocladiinae
Corynoneura
Cricotopus
C. sylvestris
Nanocladius
N. sp. nr. balticus
Parakiefferiella
Psectrocladius
Thienemanniella
Chironominae
Chironominii
Chironomus
Cladopelma
Cryptochironomus
Cryptotendipes
Dicrotendipes
Einfeldia
Endochironomus
Glyptotendipes
Nilothauma
Pagastiella
Parachironomus
Paracladopelma
Paralauterborniella
Phaenopsectra
Polypedilum’
Stenochironomus
Xenochironomus
Zavreliella
Pseudochironomini
Pseudochironomus
Tanytarsini
Cladotanytarsus
Parataniytarsus
Tanytarsus

>C ¢ > DK DK OC DX XK < 2 > > >
Pl e Wa o P >

2 2K < 2 > XK K XK X X >

< 2K 2 2K D€ X OC DK 2 < X DX XK 2K DK K

>

>
> >X X< > >< >< XX < > > 2 2 X >

> X
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Table 5.1 (continued)

Taxon

Station

El

H1

Pl

Tabanidae
Tabanus
Arachnida
Acari
Mollusca
Gastropoda
Basommatophora
Ancylidae
Pelecypoda
Eulamellibranchia
Unionidae
Anodonta
Heterodonta
Sphaeriidae
Pisidium
Sphaerium
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Table 5,2 Relative percentages of dominant benthic taxa (> 5%) collected In Harris Lake (Stations El, Hl, and P1) during 1984 and

1985,

Taxon

Station E}

Station HI

Station P1

2-m depth

4-m depth

2-m depth

4-m depth

2-m depth

4-m depth

1984

1985 -

1984

1985

1984

1985

1984

1985

1984

1985

1984 1985

Chironomidae

Cladotanytarsus
Tanytarsus
Polypedilum
Zavreliella
Glyptotendipes
Ablablesmyia

Ol igochaeta

Pristina longisefa

Aulodrilus pigueti

Dero nivea
Specarla josinae
Stylaria lacustris

Dero fliabelliger
Nais variabilis

Tubificids (immatiure)

Ephemeroptera

- Csenis

Other taxa

38,1

45,3

31,3

34,4

40,0

47,8

48,7

38,2

44,0

49,0

8.6 -

6.4 -

34,2 30,9




Table 5.3 Trophic status as a percentage of annual mean density of ben-
thic macroinvertebrates by station and depth at Harris Lake,

1983-1985.
. 2-m depth 4-m depth

Hahit preference 1983 1984 1985 1983 1984 1985
Station E1

Collector-gatherer 48 67 77 44 73 82
Collector-filterer 22 15 6 23 13 3
Engulfer-carnivore 11 8 8 15 6 7
Shredder-herbivore 10 4 3 12 3 3
Piercer-carnivore 6 2 3 2 3 3
Scraper-grazer 3 4 3 4 2 2
Station H1

Collector-gatherer 50 71 75 43 68 72
Collector-filterer 21 12 9 12 14 9
Engulfer-carnivore 13 10 8 22 10 9
Shredder-herbivore 9 3 3 16 4 4
Piercer-carnivore 4 2 3 6 2 3
Scraper-grazer 3 2 2 1 2 3
Station P1

Collector-gatherer - 53 69 72 44 77 81
Collector-filterer 16 13 9 19 8 7
Engulfer-carnivore 14 9 8 18 8 6
Shredder-herbivore 7 5 3 8 3 3
Piercer-carnivore 4 2 q 6 2 2
Scraper-grazer 6 2 4 5 2 1
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6.0 FISH
6.1 Introduction

Preoperational fisheries monitoring in Harris Lake continued during
1985. Monitoring studies during previous years (1982-1984) indicated a
diverse fish community present in the reservoir (CP&L 1984a, 1984b,
1985a). The results of the sampling effort, which was reduced during 1985
to focus entirely on the juvenile and adult fish community, are presented
in this section.

6.2 Methods

The sampling effort during 1985 consisted of electrofishing during
February, April-August, and November at 10 stations (El, E3, Hl, H3, P1,
P3, S1, S3, V1, V3) in Harris Lake (Figure 1l.1). Electrofishing was con-
ducted for 15 minutes at each station using a Smith-Root Type VI-A control
unit and a 3500-watt generator. Operating voltage was 360 volts DC with
the pulse width set between 2 and 4 amperes.

A1l fish collected were identified to species, counted, measured for
total length (TL) to the nearest millimeter, and weighed to the nearest
gram. Group weights were taken for smaller fish (usually < 40-mm TL)
where applicable.

Condition factor (K), which is a measure of the relative well-being
of a fish based on a proportional relationship between length and weight
(K = W/L3 X 105), was computed for several species collected during May by
size group. Length data for selected species were analyzed using a
Kolmogorov-Smirnov (KS) statistic to test for differences in cumulative
length distributions between 1985 and previous years (1983 and 1984 only).

6.3 Results and Discussion

Nineteen species of fish representing eight families were collected
from Harris Lake during 1985 (Table 6.1). This was the Towest number of
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species collected since the impoundment was created and probably reflected
the reduced sampling effort during 1985 (no net or rotenone sampling)
rather than an actual change in the fish community. No previously uncol-
lected species were found. Results of electrofisher sampling (Table 6.2)
showed catch rates of most species decreased from previous years.

6.3.1 Gizzard Shad

Gizzard shad showed a decrease in catch rate from previous years
(Table 6.3). No young-of-year fish were collected during 1985 and this
most likely reflected their preference of open-water areas (electrofishing
was conducted entirely along shoreline areas). Length-frequency histo-
grams showed small changes in mean total length of gizzard shad from 1982
to 1985 (Figure 6.1). A KS test showed gizzard shad collected during 1985
were larger than those collected during 1983 but no different from those
collected during 1984 (Figures 6.2 and 6.3). Condition factors computed
for two size groups of gizzard shad indicated that they were in good con-
dition during 1985 (Table 6.4) and compared well with values reported by
Carlander (1969).

6.3.2 Bullhead Catfish

Three species of catfish were collected during 1985: yellow bullhead,
brown bullhead, and channel catfish. Yellow bulthead showed a slight in-
crease in catch rate over 1984, while brown bullhead exhibited a much
greater increase (Table 6.3). Channel catfish had not been previously
collected with an electrofisher and were seen in low numbers (Table 6.2).

Brown bullheads collected during 1985 had a mean length similar to
those collected in previous years (Figure 6.4). A KS test revealed that
the population of brown bullheads during 1985 consisted of fish larger
than those from 1983 and smaller than those from 1984 (Figures 6.2 and
6.3). Condition factor was computed for two size groups (200-250 and 251-
300 mm) of brown bullhead (Table 6.4) and fell within the values (1.06 to
1.80) reported by Carlander (1969).
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6.3.3 Sunfish

Nine species of sunfish were collected during 1985 (Table 6.1), and
of these, bluegill and 1largemouth bass were the most abundant
(Table 6.2); Catch rate of bluegill during 1985 was similar to those of
1983 and 1984 but much higher than 1982 (Table 6.3). Length-frequency
analysis showed that the mean length of bluegill collected during 1985 was
similar to those collected from 1982 to 1984 (Figure 6.5). A KS statistic
showed that the Tlength distribution of bluegill collected during 1985
consisted of fish smaller than those collected during 1983 or 1984
(Figures 6.2 and 6.3). Condition factors of 1.4 and 2.0 were computed for
size groups 50-100 and 101-200 wmwm, vrespectively, during 1985
(Table 6.4). The smaller size group showed decreasing condition since
1983, and the larger size group remained relatively unchanged. Carlander
(1972) reported values from 1.78 to 2.05 for bluegill ranging from 100 to
greater than 200 mm TL. |

Catch rates of largemouth bass, although still high, have decreased
every year since 1982 (Table 6.3). King et al. (1979) reported reductions
in abundance of largemouth bass several years after impoundment of West
Point Reservoir, Alabama-Georgia, mainly due to angling pressure. Reduc-
tion in number (and therefore catch rate) is typical in new reservoirs and
indicates the reservoir is becoming more stable. Length-frequency histo-
grams indicated a population of largemouth bass in Harris Lake dominated
by fish less than 300-mm TL during 1985 (Figure 6.6). This was unusual
because largemouth bass (as well as other species) in newly impounded
reservoirs typically exhibit accelerated growth rates (Fitz 1968; Gasaway
1970; Shelton et al. 1979). More large fish (> 300 mm) were to be
expected since the forage base appeared adequate. An age and growth study
during 1985 confirmed that the largemouth bass were indeed growing at a
very slow rate after Age I (Swing 1986). Suspected causes were unavail-
ability of prey due to excessive densities of aquatic macrophytes and
stunting due to overcrowding and competition for living space and food. A
KS statistic showed that largemouth bass collected during 1985 had a
length distribution consiéting of smaller fish than those collected during
1984 (Figure 6.6). A length distribution comparison between 1985 and 1983
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data indicated that fish ‘less than 200 mm had mean length smaller than
those collected during 1983, and fish greater than 200 mm had a mean
tength greater than those collected during 1983 (Figures 6.2 and 6.3).
Condition factors for three size groups of largemouth bass (100-200, 201-
250, 251-300 mm) collected during 1985 (Table 6.4) indicated fish had K
values similar to values reported by Carlander (1977).

6.3.4 Channel Catfish Stocking

in an attempt to enhance the recreational fishery, 58,000 channel
catfish were stocked into five areas (E, H, P, S, V) of Harris Lake during
September 1985. O0f these, 50,000 were 100 to 150 mm and 8,000 were 200 to
255 mm. Approximately 10% of the 200- to 255-mm fish were tagged with
floy anchor tags or a combination of floy anchor tags and fin clips to aid
in future assessment of the stocked channel catfish. These larger size
fish were stocked in an effort to establish a breeding population during
1986. Continued monitoring will determine stocking success and if future
stockings will be needed to maintain the population.

6.4 Summary

Fisheries sampling effort concentrated on the juvenile and adult fish
community, and electrofishing was the only technique utilized to sample
the fishery. The number of species collected was lower than in previous
years and probab]y reflects the reduced sampling effort during 1985.

Gizzard shad catch rates decreased from previous years. No major
changes were seen in condition factor when compared to previous years.
Length distribution of gizzard shad collected during 1985 was not differ-
ent from 1984 but consisted of individuals larger than those collected
during 1983.

Brown bullhead showed an increase in catch rate during 1985. Mean
lengths of brown bullhead were similar to those collected during 1983 and
1984 and K values showed little change. Brown bullhead collected during
1985 were larger than those from 1983 and smaller than those from 1984.
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Bluegill catch rate was similar to catch.rate during 1983 and 1984,
but much higher than 1982. Bluegill collected during 1985 consisted of
fish smaller than those collected during 1983 or 1984. Smaller bluegill
(50-100 mm) indicated a decrease in condition from 1983 and 1984.

Although still high, catch rates of largemouth bass continued to
decrease. Length-frequency data indicated a population of fish dominated
by individuals less than 300 mm. Reduced growth rate was confirmed by an
age and growth study during 1985. Condition factors were similar to many
reported in the literature, and mean length of largemouth bass collected
during 1985 was smaller than those collected during 1984.

Channel catfish were stocked at various locations of the reservoir
during September 1985 to enhance the recreational fishery. These stock-
ings will be monitored in the future to evaluate the success of channel
catfish in Harris Lake.
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Table 6.1 Fish species

collected from Harris Lake, 1982-1985.

Scientific name Common name 1982 1983 1984 1985
Anguillidae freshwater eels

Anguilla rostrata American eel X X X X
Clupeidae herrings

Dorosoma cepedianum gizzard shad X X X X
Umbridae mudminnows

Umbra pygmaea eastern mudminnow X

Esocidae pikes

Esox americanus redfin pickerel X X X

americanus

E. niger chain pickerel X X X X
Cyprinidae carps and minnows

Clinostomus funduloides rosyside dace X

Notemigonus crysoleucas goliden shiner X X X X
Notropis spp. unidentified shiner X X X X
N. alborus whitemouth shiner X

N. altipinnis highfin shiner X

N. analostanus satinfin shiner X

N. petersoni coastal shiner X
Catostomidae suckers

Erimyzon spp. unidentified chubsucker X

E. oblongus creek chubsucker X X X
Moxostoma anisurum silver redhorse X

M. macrolepidotum shorthead redhorse X

M. robustum smallfin redhorse X

Ictaluridae " bullhead catfishes

Ictalurus spp. unidentified bullhead X X X

L. brunneus snail bullhead X X X

L. catus white catfish X

I. melas black bullhead X X

I. natalis yellow bullhead X X X X
I. nebulosus brown bullhead X X X X
I. platycephalus flat bullhead X X X X
I. punctatus channel catfish X X X
Noturus spp. unidentified madtom X

N. insignis margined madtom X
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Table 6.1 (continued)

Scientific name Common name 1982 1983 1984 1985
Poeciliidae livebearers

Gambusia offinis mosquitofish X X X X
Centrarchidae sunfishes

Acantharchus pomotis mud sunfish X X

Centrarchus macropterus flier X X X X
Enneacanthus spp. unidentified sunfish X X

E. gloriosus bluespotted sunfish X X X
Lepomis spp. unidentified sunfish X X X X
Lepomis sp. hybrid sunfish X X X X
L. auritus redbreast sunfish X X X X
L. cyanellus green sunfish X X X X
L. gibbosus pumpkinseed X X X X
L. gulosus warmouth X X X X
L. macrochirus bluegill X X X X
L. microlophus redear sunfish X X X X
Micropterus salmoides largemouth bass X X X X
Pomoxis spp. unidentified crappiée X X X

P. annularis white crappie X X X

P. nigromaculatus btack crappie X X X X
Percidae perches

Etheostoma spp. unidentified darter X X X

E. fusiforme swamp darter X X
E. olmstedi tessellated darter X

E. serriferum sawcheek darter X X
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Table 6.2 Fish (number/hour) collected by electrofishing from Harris Lake
during 1985.

Species Area E Area H Area P Area S Area V Mean
American eel 0.3 0.3 1.7 0.5
Gizzard shad 2.6 2.6 4.3 10.0 8.0 5.5
Chain pickerel 1.1 0.9 0.9 4.3 0.9 1.8
Golden shiner 1.4 1.4 0.9 4.3 0.9 1.8
Unindentified

shiner 15.1 2.6 1.4 3.4 4.5
Yellow bulihead 3.7 1.4 1.7 1.1 2.6 2.1
Brown bullhead 7.4 10.5 17.1 14.6 14.6 12.7
Flat bulThead 0.3 < 0.1
Channel catfish 0.3 0.3 0.1
Mosquitafish 0.3 0.3 < 0.1
Unidentified

sunfish 0.6 0.1
Sunfish (hybrid) 0.3 1.7 0.9 2.9 1.2
Flier 0.3 < 0.1
Redbreast sunfish 1.1 0.9 0.3 1.1 0.9 0.9
Green sunfish 2.3 0.6 1.4 1.7 1.2
Pumpkinseed 3.7 7.1 10.6 12.0 13.1 9.3
Warmouth 10.6 9.4 7.4 10.3 11.7 9.9
Bluegill 27.1 24.0 23.4 36.9 41.7 30.6
Redear sunfish - 2.0 5.1 2.9 2,6 3.1 3.1
Largemouth bass 36.0 34.6 35.1 21.1 36.6 32.7
Black crappie 0.3 0.6 8.9 2.0
Swamp darter 0.3 0.3 0.3 0.2

Total 115.4 101.1 111.1 118.0 151.4 119.4

Totals may differ from sums due to rounding.
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Table 6.3 Annual mean catch rate (number/hour) of fish collected by elec-
trofishing in Harris Lake, 1982-1985.

Species 1982 1983 1984 1985
American eel 3.2 0.8 0.9 0.5
Gizzard shad 14.7 15.6 10.4 5.5
Redfin pickerel 0.8 0.3
Chain pickerel 0.5 1.2 2.5 0.8
Golden shiner 2.2 2.3 3.9 1.8
Unidentified shiner 0.5 2.3 4.5
Creek chubsucker 0.3 0.1
Shorthead redhorse 0.3
Black bullhead 0.2
Yellow bullhead- 0.7 2.0 2.1
Brown bullhead 3.8 9.9 5.2 12.7
Flat bullhead 0.3
Channel catfish 0.3
Mosquitofish 0.1 < 0.1
Hybrid sunfish 0.3 1.7 0.8 1.2
Mud sunfish 0.2
Flier 0.2 1.1 0.5 < Q.1
Bluespotted sunfish 0.2
Redbreast sunfish 6.7 3.0 1.5 0.9
Green sunfish 12.3 4.9 2.1 1.2
Pumpkinseed 5.7 13.8 11.0 9.3
Warmouth 3.3 8.6 9.9 3.9
Bluegill 6.5 34.4 33.2 30.6
Redear sunfish 4.8 6.0 4.7 3.1
Largemouth bass 73.0 63.8 44.9 32.7
Black crappie 5.2 2.8 2.4 2.0
Swamp darter 0.2
119.4

Total 144.2 171.8 137.3

Only three areas were sampled during 1982; five areas were sampled
during 1983-1985.
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Table 6.4 Condition factor (K) of selected species of fish collected by
electrofishing in Harris Lake during May 1985.

Species Length Condition Standard
group {mm) factor (K) deviation
Gizzard shad 200-250 0.8 0.02
251-300 1.0 0.04
Brown bullhead 200-250 1.3 0.03
251-300 1.3 0.03
Bluegill 50-100 1.4 0.21
101-200 2.0 0.14
Largemouth bass 100-200 1.2 0.08
201-250 1.4 0.33
251-300 1.2 0.05
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7.0 TERRESTRIAL VERTEBRATES
7.1 Introduction

Harris terrestrial vertebrate populations were monitored during 1985
through roadside bird surveys, mammal scent station surveys, waterfowl
surveys, and miscellaneous observations. The 1985 program characterized
postimpoundment  terrestrial vertebrate populations and evaluated
terrestrial vertebrate use of the wildlife management areas and Harris
Lake. Wood duck boxes and the red-cockaded woodpecker colony site refuge
were also monitored.

7.2 Methods

Amphibians and reptiles were monitored during 1985 through miscella-
neous observations made while conducting other sampling at the SHNPP
site. Species were identified using standard field guides (Conant 1975;
Smith 1978; Martof et al. 1980).

Birds were systematically monitored during 1985 through roadside bird
surveys and waterfowl surveys. Birds observed through miscellaneous ob-
servation were also recorded. The roadside bird surveys were conducted
twice each quarter beginning at sunrise using the method described in CP&L
(1985a). Waterfowl surveys were conducted biweekly from January through
March and October through December at eight points (WS-1 through WS-3 and
WS~5 through WS-9) along the Harris Lake margin, the auxiliary reservoir,
and at the Greentree Reservoir (Figure 1.1). The two sampling points at
the Greentree Reservoir were added during 1885 to monitor winter waterfowl
use of this seasonal impoundment. The bird families included in waterfowl
surveys are identical to those listed in CP&L (198%a).

Forty-five wood duck nest boxes were monitored from March through
June as described in CP&L (1985a). Nest checks continued after eggs were
found in a box until the clutch was complete and the hen began incuba-
tion. Hatching dates were predicted from the initiation of the incubation
period. The nest was not disturbed until a few days before the predicted
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hatching date when thé incubating female was removed from the box and
banded with a U.S. Fish and Wildlife Service leg band. Clutch size was
determined while the female was being banded. Banding will permit the
identification of females returning in subsequent years. After the hatch-
ing date, the nest was checked to determine hatching success.

Mammals were monitored during June and October through mammal scent
station surveys conducted along six sample lines. Four lines were located
in the wildlife management areas and two lines were located on other CP&L
lands adjacent to Harris Lake. Scent stations were established at 0.32-km
intervals for 1.6 km along each line. At each station a 0.91-m circle of
powdered lime was prepared with red fox or bobcat urine placed in the
center as an attractant. Mammals were identified by tracks left in the
lime as they investigated the urine. A full description of this method is
included in CP&L (1985a).

7.3 Results and Discussion
7.3.1 Amphibians and Reptiles

In 1985 five species of amphibians and nine species of reptiles were
observed on the SHNPP site (Table 7.1). These results are similar to 1984
results when no systematic sampling was conducted but lower than the 1982
and 1983 results when régular surveys were performed. Reptile species ob-
served in 1985 include the southern copperhead, a species previously unre-
ported at the SHNPP site. '

7.3.2 Birds

During 1985, 87 species of birds were observed during all surveys
(Table 7.2). This total is lower than the 123 species observed during
1984 but is similar to the average of 96.5 species (range = 83-123) ob-
served from 1978 to 1984. Sampling effort during 1985 was reduced
substantially from 1984 with the elimination of the spring and winter bird
counts, woodland bird surveys, and wild turkey surveys from the regular
monitoring program. No new species for the Harris site were observed in
1985.
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During the roadside bird surveys, 27 species were observed during the
winter quarter, 30 species during the spring and summer quarters, and 20
species during the fall quarter. The 1985 Shannon-Wiener diversity values
for each quarter (winter--3.9, spring--4.5, summer--4.3, fall--4.1) were
similar {o those from previous years' surveys and no trends were
discernible.

Twenty-two species of birds were observed during the waterfowl sur-
veys (Table 7.3). Those species observed in the largest concentrations
with the highest frequency were the coot, ring-necked duck, maliard, and
pied-billed grebe. These same four species were observed most frequently
during 1984. The wood duck was observed at the Greentree Reservoir on six
surveys (1-11 individuals), and the mallard (1 individual) was observed on
one survey indicating moderate use of this impoundment during the fall and
winter of 1985.

Fifteen avian species of game birds were observed on the SHNPP site
during 1985. Eleven of these were observed during waterfowl surveys
(Table 7.3). Two other waterfowl speciés, the Canada goose and the
buffiehead; and two upland game species, the wild turkey and the bobwhite,
were observed while conducting other surveys. The wild turkey had not
been observed on the SHNPP site during 1984,

Endangered Species

The bald eagle and the red-cockaded woodpecker, both federally pro-
tected species, were observed at the SHNPP site during 1985. The same
pair of red-cockaded woodpeckers (as identified by color-coded leg bands)
present during 1984 remained in the SHNPP colony throughout 1985. The
birds apparently abandoned an attempted nest during the spring.

An adult bald eagle was observed at Harris Lake 1in June and
October. This is a much lower observation frequency than during 1984 when
eagles were observed on 11 occasions. During 1985 the largest summer
concentration of bald eagles (42 individuals) .on the East Coast occurred
at nearby Jordan Lake (approximately 25 km from Harris Lake)}. Apparently
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this large group of eagles remained in a fairly confined area and did not
range to the SHNPP site.

Hood Duck Nest Box Program

During 1985, 7 wood duck nests were established in the 45 nest boxes
at Harris Lake. Five of the nests were successful, while two were aban-
doned. Forty-seven of the seventy-six eggs hatched for a 62% hatching
success. One of the abandoned nests was a dump nest, which is a nest in
which two or more females lay eggs. Excluding the dump nest with 18 eggs,
hatching success was 81%. A1l nests were in wooden boxes and box utili-
zation was 15.5%, which was more than double that of 1984 (6.7%). Three
nesting hens were banded during 1985, and one female returned from 1984 to
nest in the same box. Box type, clutch size, and hatching success are
summarized in Table 7.4.

7.3.3 Mammals

Ten species of mammals were observed at the SHNPP site during 1985
(Table 7.5). Two species were recorded as miscellaneous observations and
eight were recorded during scent station sampling. The scent station
results were consistent with the 1983 and 1984 scent station sampling.
The eastern fox squirrel, observed near Wildlife Management Area 3, had
not been previously observed at the SHNPP site.

The June and October scent station surveyé’inc1uded 72 station nights
(6 stations x 6 lines x 2 surveys). Index values for each species per
line are presented in Table 7.6. The gray fox was documented on two 1lines
with the highest index of abundance values occurring in Wildlife Manage-
ment Area 4. The gray fox was observed at fewer locations during 1985
than 1984 when the tracks of this species were documented on five 1lines
(83.3%). Neither the red fox nor the bobcat was observed during 1985.
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7.4 Summary

Five species of amphibians and nine species of reptiles were observed
at the SHNPP site during 1985 through miscellaneous observations. The
southern copperhead was previously unreported for the site. These results
are similar to 1984 when no systematic sampling was conducted.

During 1985, 87 species of birds were observed. This totdl was lower
than 1984 because survey effort was substantially reduced. A1l bird
species seen during 1985 had been previously documented for the SHNPP
site. Waterfowl surveys conducted at two additional points at the Green-
tree Reservoir showed moderate use of this impoundment during 1985. The
pair of red-cockaded woodpeckers occupying the colony site during 1984
were present throughout 1985 but they did not nest successfully. Bald
eagle observations were much Tess frequent at Harris Lake during 1985,
although at nearby Jordan Lake, the largest summer concentration of eagles
on the East Coast was documented during this same year.

The wood duck nest box program continued for the second year at
Harris Lake. Seven nests were initiated and five were successful. Over-
all hatching rate was 62%. Although the hatching rate was lower than in
1984 (90%), nest box utilization in 1985 (15.5%) was more than double that
of 1984 (6.7%). For the second year, all nests occurred in wooden boxes.

Ten species of mammals were observed at the SHNPP site during 1985
through scent station sampling and miscellaneous observations.  Scent
station sampling documented the presence of mammals from the target group
(gray fox, raccoon, and opossum) through identification of their tracks.
The eastern fox squirrel was observed for the first time on the SHNPP
site.
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Table 7.1 Amphibian and reptilian species observed at the SHNPP site

during 1985.

Scientific name

Common name

Amphibians

Toads
Bufo woodhousei fowleri

Frogs
Acris gryllus gryllus
Hyla versicolor
Rana catesbeiana
R. clamitans

Reptiles

Turties
Clemmys guttata
Terrapene carolina

Lizards
Anolis carolinensis
Sceloporus undulatus

Snakes
Agkistrodon contortrix
Elaphe obsoleta
Heterodon platyrhinos
Nerodia erythrogaster
Opheodrys aestivus

fFowlers toad

Southern cricket frog
Gray treefrog
Bullfrog

Green frog

Spotted turtle
Eastern box turtle

Green anole
Northern fence lizard

Southern copperhead
Black rat snake

Eastern hognose snake
Red-bellied water snake
Rough green snake
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Table 7.2 Birds observed at the SHNPP site during 1985.

Scientific name

Common name

Gaviidae
Gavia immer

Podicipedidae
Podiceps auritus
Podilymbus podiceps

Phalacrocoracidae
Phalacrocorax auritus

Ardeidae
Ardea herodias
Casmerodius albus
Butorides striatus

Anatidae
Mergus serrator
Lophodytes cucullatus
Anas platyrhynchos
A. americana
A. crecca
A. discors
Aix sponsa
Aythya offinis
A. collaris
Bucephata albeola
Oxyura jamaicensis
Branta canadensis

Accipitridae
Circus cyaneus
Buteo jamaicensis
Haliaeetus leucocephalus
Pandion haligetus

Falconidae
Falco sparverius

Phasianidae
Colinus virginianus
Meleagris gallopavo

Rallidae
Fulica americana

Charadriidae
Charadrius vociferus

Scolopacidae
Unidentified sandpiper

Laridae .
Larus delawarensis

7-7

loons
common loon

grebes
horned ?rebe
pied-billed grebe

cormorants '
double-crested cormorant

herons
great blue heron
great egret
green-backed heron

swans, geese, and ducks

red-breasted merganser

hooded merganser

mallard

American wigeon

green-winge teal
lue-winged teal

wood duck

Tesser scaup

ring-necked duck

bufflehead

ruddy duck

Canada goose

hawks and eagles
northern harrier
red-tailed hawk
bald eagle
osprey

falcons
American kestrel

pheasants, grouse, and quails
bobwhite
wild turkey

rails
American coot -

plovers
killdeer

sandpipers
unidentified sandpiper

gulls, terns, and skimmers
ring-billed quil



Tabie 7.2  (continued)

Scientific name

Common name

Columbidae
Zenaidura macroura

Cuculidae
Coccyzus americanus

Caprimulgidae
Caprimulgus carolinensis

Apodidae
Chaetura pelagica

Alcedinidae
Ceryle alcyon

Picidae

Picoides villosus

P. pubescens

P. borealis
Sphyrapicus varius
Dryocopus pileatus
Melanerpes carolinus
Colaptes auratus

Tyrannidae
Tyrannus tyrannus
Contopus virens
Empidonax virescens

Hirundinidae
Progne subis
Hirundo pyrrhonota
H. rustica

Corvidae
Cyanocitta cristata
Corvus brachyrhynchos

Paridae
Parus bicolor
P. carolinensis

Sittidae
Sitta canadensis

Troglodytidae
Thryothorus ludovicianus
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pigeons and doves
mourning dove

cuckoos
yellow-bilied cuckoo

nightjars
chuck-will's~-widow

swifts
chimney swift

kingfishers
belted kingfisher

woodpeckers
hairy woodpecker
downy woodpecker
red-cockaded woodpecker
yellow~bellied sapsucker
pileated woodpecker
red-bellied woodpecker
northern flicker

tyrant flycatchers
eastern kingbird
eastern wood pewee
acadian flycatcher

swallows
purple martin
cliff swallow
barn swallow

Jjays and crows
blue jay
American crow

titmice
tufted titmouse
Carolina chickadee

nuthatches
red-breasted nuthatch

wrens
Carolina wren



Table 7.2  (continued)

Scientific name

Common name

Muscicapidae

Regulus satrapa

R. calendula
Hylocichla mustelina
Turdus migratorius
Sialia sialis

Minidae
Mimus polyglottos
Dumetella carolinensis
Toxostoma rufum

Sturnidae
Sturnus vulgaris

Vireonidae
Vireo olivaceus

Emberizidae
Agelaius phoeniceus
Sturnella magna
Icterus spurius
Quiscalus quiscula

Passerculus sandwichensis

Zonotrichia albicollis
Spizella passerina

S. pusilla

Junco hyemalis
Pipilo erythrophthalmus
Cardinalis cardinalis
Guiraca caerulea
Passerina cyanea
Protonotaria citrea
Dendroica coronata
D. pinus

D. discolor

Seiurus aurocapillus
Icteria virens
Wilsonia citrina
Setophaga ruticilla

Fringillidae
Carduelis tristis

Passeridae
Passer domesticus

old world warblers
and thrushes
golden-crowned kinglet
ruby-crowned kinglet
wood thrush
American robin
eastern bluebird

mimic thrushes
mockingbird
gray catbird
brown thrasher

starlings
starling

vireos .
red-eyed vireo

new world passerines
red-winged blackbird
eastern meadowlark
orchard oriole
common grackle
savannah sparrow
white-throated sparrow
chiqping sparrow
field sparrow
dark-eyed junco
rufous-sided towhee
cardinal
blue grosbeak
indigo bunting
prothonotary warb ler
yellow-rumped warbler
pine warbler
prairie warbler
ovenbird
yellow-breasted chat
hooded warbler
American redstart

finches
American goldfinch

old world sparrows
house sparrow
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Table 7.3 Birds observed during waterfowl surveys at the SHNPP site dur-

ing 1985.

Horned grebe
Pied-billed grebe
Common loon

Ring-billed qull
Double-crested cormorant
Red-breasted merganser*t
Hooded merganseri
Mallard®

American wigeoni
Green-winged teald
Blue-winged teal¥

Wood duck}

Lesser scaupi
Ring-necked duck¥
Ruddy duck¥

Great blue heron
Great egret
American coot¥
Unidentified sandpiper
Killdeer

Northern harrier
Belted kingfisher

Table 7.4 Box type, clutch size, and percent hatching success for wood

tC]assified as game species.

duck nest boxes on Harris Lake during 1985.

Box Number of Hatching
number Box type Clutch size eggs hatched success
3 Wooden 18 0 0%

5 Wooden 12 10 83%

7 Wooden 12 12 100%
12 Wooden 7 100%
13 Wooden 7 6 85%
36 Wooden 8 0%
41 Wooden 12 12 100%

Mean 11 7 62%
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Table 7.5 Mammals observed during scent station sampling and miscellan-
eous observations at the SHNPP.site during 1985.

Species Common name
Canidae
Urocyon cinereoargenteus gray fox
Canis familiaris dog
Castoridae
Castar canadensis beaver
Cervidae
Odocoileus virginianus whitetail deer
Didelphiidae
Didelphis marsupialis opossum
Felidae
Felis domesticus house cat
Leporidae
Sylvilagus floridanus eastern cottontail
Procyonidae
Procyon lotor ' raccoon
Sciuridae
Sciurus carolinensis eastern gray squirrel
S. niger eastern fox squirrel
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Table 7.6 Index of abundance values for mammal

SHNPP site during 1985.

scent stations at the

Line number Species Index of abundance
1 Opossum 250
(Wild1ife Management Eastern gray squirrel 83
Area 2) Dog 166
Raccoon 166
2 Opossum 83
Eastern gray squirrel 83
Bog 83
Raccoon 83
Housecat 83
3 Opossum 83
Eastern cottontail - 83
Eastern gray squirrel 166
5 Opossum 83
(Wild1ife Management Eastern gray squirrel 333
Area 1 Dog 83
Raccoon 166
9 Eastern gray squirrel 666
(Greentree Reservoir Gray fox 666
area) Dog 583
Raccoon 166
13 Opossum 250
(Wild1ife Management Eastern gray squirrel 166
Area 3) Gray fox 166
Dog 750
Raccoon 166
Whitetail deer 83
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8.0 VEGETATION
8.1 Introduction

In 1985 botanical surveys at the SHNPP site were confined to Harris
Lake and the auxiliary reservoir. Surveys of terrestrial vegetation were
discontinued after it was shown that filling the lake had no measurable
effect on the surrounding forests. Aquatic vegetation surveys were con-
ducted to monitor the development of native plant communities and to
detect the possible introduction of potentially troublesome species such
as Hydrilla verticillata or Egeria densa.

8.2 Methods

Four surveys of Harris Lake and the auxiliary reservoir were con-
ducted between April and November. Methods followed those utilized in
1984 (CP&L 1985a). Portions of the lake and auxiliary reservoir surveyed
were in Areas [, L, P, Q, S, V, and Z (Figure 1.1)}. Special emphasis was
placed on those areas where the introduction of potentially troublesome
species might occur (public access points such as boat ramps and road
crossings).

8.3 Results and Discussion

Development of aquatic vegetation continued at a rapid rate in Harris
Lake from 1984 through 1985. Sixty-six species of aquatic plants were
observed in or immediately adjacent to the lake (Table 8.1). Although
this was only eight more than the total number observed in 1984, of
greater importance was the continued expansion of both the submersed and
floating-leaf communities. The vegetation in and around the auxiliary
reservoir remained much the same as in 1984.

Around the shoreline of Harris Lake, an emergent community grew in a
narrow band (* 2 m wide). This community was dominated by cat-tail Typha
latifolia, rushes Juncus effusus and J. coriaceus, bulrushes Scirpus cyperinus

and S. atrovirens, and water primrose Ludwigia leptocarpa. One important
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addition to this community was creeping water primrose L. uraguayinsis.
This species was discovered adjacent to the boat ramp near Highway 42 in
July. A1l observable plant material was removed by hand. Regrowth oc-
curred and was removed by hand again during the fall survey (November).
This species has adversly impacted recreational and industrial water uses
in both North Carolina (pers. comm., Mr. Ken Manual, Duke Power Company)
and South Carolina (pers. comm., Mr. John Inabinet, South Carolina Public
Service Authority) and is the target of several control programs.

The submersed community expanded slightly over the 1984 areal cover-
age. Dominant species included bladderwort Utricularia inflata; naiads Najas
minor, N. gracillima, and N. guadalupensis; pondweeds Potamogeton diversifolius
and P. berchtoldii; Chara sp.; and Nitella sp.

Two species of this community observed for the first time in Harris
Lake in 1985 warrant attention. The first, Potamogeton berchtoldii, was
observed at one location in Area P during the June survey. This species
grew out from shore to where the depth of the water was over 2 m deep
(about 100 m out from shore). P. berchtoldii has been attributed to recrea-
tional impacts and water quality degradation in Sutton Lake, the cooling
reservoir for the Company's L.V. Sutton Plant near Wilmington (Schiller
1985). Its occurrence in Harris Lake presents a potential for further
spread over much of the lake in water less than 2 m deep.

The other species discovered in the submersed community in 1985 that
warrants attention 1is tapegrass Vallisneria americana. This species was
observed growing as scattered individuals throughout Areas Q, S, and V.
Although it grew in relatively small quantities in Harris Lake, its pres-
ence represents a potentially important fpod source for waterfowl. Tape-
grass is a favorite food of several species of diving ducks (Martin et al.
1951) and its occurrence may significantly increase the suitability of the

lake as waterfowl habitat.
The third community observed in Harris Lake was the floating leaf.

This community continued to be dominated by lotus Nelumbo lutea, water-
1ily Nymphaea odorata, and water shield Brasenia schreberi. No additional
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species over those observed in 1984 were discovered in 1985. However,
water shield increased in areal coverage, especially in the White OQak
Creek arm of Harris Lake (Areas P, Q, and S). Also, lotus expanded in
Area S and was observed growing in water over 3 m deep. Should it spread
to all areas shallower than this, it has the potential to cover about 80%
of the area above SR 1127 and could spread over significant portions of
the remainder of the lake.

Vegetation in the auxiliary reservoir did not increase at the same
rate as in Harris Lake in 1985. The most notable increase occurred in the
emergent community. Dominant species were the same as those of Harris
Lake. Small patches of variable leaf pondweed Potamogeton diversifolius
were discovered in a few isolated locations in shallow (less than 0.5 m
deep) water in June. This was the first observation of submersed vegeta-
tion in the auxiliary reservoir, but the small quantities and shallow
habitat do not represent a threat to the use of this réservoir as a source
of emergency cooling water. Floating-leaf vegetation continued to be
absent from the auxiliary reservoir.

8.4 Summary

Aquatic vegetation continued to develop in Harris Lake in 1985.
Although the increase from 1984 to 1985 was not as great as in previous
years, significant changes took place. Potamogeton berchtoldii colonized
areas to a depth of 2 m in Area P and represented a potential to spread,
further impacting recreation and water quality. Tapegrass, discovered in
three areas, could improve the lake as waterfowl habitat.

The floating-leaf community increased in areal coverage in 1985,
although no additional species were observed., Major changes included the
increase of water shield, especially in the White Oak Creek arm and the
spread of lotus into water over 3 m deep. The Buckhorn Creek arm remained
devoid of floating-leaf vegetation.

- Aquatic vegetation in the auxiliary reservoir did not develop as
rapidly as in Harris Lake. No floating-leaf vegetation and only small
quantities of submersed vegetation were observed there.
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Table 8.1 Macrophytes observed
auxiliary reservoir during 1985.

in or adjacent to Harris Lake and the

Family Species Communityi
Characeae Chara sp. S
Characeae Nitella flexilis )
Azollaceae Azolla caroliniana F
Typhaceae Typha latifolia E
Sparganiaceae Sparganium americanum E
Potamogetonaceae Potamogeton berchtoldii S
Potamogetonaceae P. diversifolius S
Na jadaceae ' Najas gracillima S
Najadaceae N. guadalupensis S
Najadaceae ~ N. minor S
Alismataceae Alisma subcordata E
Alismataceae Sagittaria engelmanniana E
Alismataceae S. latifolia E
Hydrocharataceae Vallisneria americana S
Poaceae Echinochloa crusgatli E
Poaceae Erianthus giganteus E
Poaceae Hydrochloa caroliniensis F
Poaceae Leersia oryzoides E
Poaceae Panicum dichotomiflorum E
Poaceae P. stipitatum £
Cyperaceae Carex lurida E
Cyperaceae Cyperus erythrorhizos E
Cyperaceae C. odoratus E
Cyperaceae C. ovularis E
Cyperaceae C. pseudovegetus E
Cyperaceae Eleocharis baldwinii E
Cyperaceae E. obtusa £
Cyperaceae E. quadrangulata E
Cyperaceae Fimbristylis autumnalis E
Cyperaceae Rhynchospora corniculata E
Cyperaceae Scirpus atrovirens E
Cyperaceae S. cyperinus E
Lemnaceae Spirodella polyrrhiza F
Lemnaceae Wolffia papulifera F
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Table 8.1 (continued)

Family Species Communityi
Juncaceae Juncus coriaceus E
Juncaceae J. effusus 2
Juncaceae J. marginatus E
Salicaceae Salix nigra E
Saururaceae Saururus cernuus E
Betulaceae Betula nigra E
Betulaceae Alnus serrulata E
Fagaceae Quercus nigra E
Fagaceae Q. phellos E
Polygonaceae Polygonum pensylvanicum E
Polygonaceae P. hydropiperoides E
Nymphaeaceae Nymphaea odorata F
Nelumbonaceae Nelumbo lutea F
Cabombaceae Brasenia schreberi F
Platanaceae Platanus occidentalis E
Rosaceae " Rosa palustris E
Balsaminaceae Impatiens capensis £
Lythraceae Rotala ramosior E
Melastomataceae Rhexia mariana £
Onagraceae Ludwigia leptocarpa £
Onagraceae L. palustris £
Onagraceae L. uruguayinsis S
Haloragaceae Myriophyllum brasiliense S
Haloragaceae Proserpinca palustris S
Cornaceae Cornus amomum E
Scrophulariaceae Gratiola viscidula E
Lentibulariaceae Mecardonia acuminata E
Lentibulariaceae Utricularia inflata S
Rubiaceae Cephalanthus occidentalis E
Campanulaceae Lobelia siphilitica E
Asteraceae Eclipta alba E
Asteraceae Mikania scandens £

¥ - Emergent
F = Floating leaf
S = Submerged
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APPENDIX A

Concentrations of Chemical Variables
in Harris Lake During 1985
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APPENDIX A. Concentrations (mg/liter) of chemical variables in Harris Lake during 1985. Trace elements are reported-
as total concentrations.
Station E2--Bottom

Month  Total 1" S0Z” Ca?* Mg?* Na* Total dis. Total-N NOJ#NO3-N  NHj-N  Total-P  Total  Total

alkalinity silica Part. P Dis. P
Jan 13.0 3.7 4.9 3.9 t 4.4 2.5 0.38 0.10 0.100 0.013 0.008 0.005
Feb 15.0 3.7 4.7 3.6 t 4.2 2.7 0.41 0.15 0.070 0.013 0.011 0.002
Mar 14.0 4.3 5.1 3.5 1.4 4.0 2.4 0.44 0.13 0.030 0.013 0.010 0.003
Apr 29.2 4.1 5.2 5.1 1.8 4.1 3.7 0.68 0.10 0.400 0.040 0.037 0.003
May 42.2 4.1 4.6 6.5 2.3 4.1 4.4 0.86 0.01 0.600 0.034 0.020 0.014
Jun 62.4 3.9 2.1 6.9 2.2 4.0 ¥ 1.10 < (.01 1.300 0.032 0.006 0.026
Jul 32.9 4.0 4.7 5.1 1.6 4.9 4.3 0.99 0.01 0.525 0.022 0.012 . 0.010
Aug 42,2 4.0 2.4 5.2 1.8 4.6 4.4 0.99 0.01 0.860 0.027 0.015 0.012
Sep 41.6 3.8 < 1.0 5.6 2.0 5.3 5.3 1.82 0.02 1.300 0.038 0.016 0.022
Oct 50.5 4.5 3.4 7.6 1.8 5.7 4.4 0.80 0.01 0.093 0.020 0.013 0.007
Nov 77.6 4.2 <1.0 11.0 3.2 5.2 10.0 3.50 < 0.01 4.500 0.190 0.020 0.170
Dec 20.5 4.3 5.2 4.2 1.6 4.4 3.2 0.80 0.09 0.380 0.014 0.008 0.006
Month DMRP Dis. Hard. Arsenic Cadmium Chromium Copper Lead Mercury Nickel Selenium Zinc

organic P (calc.)

Jan 0.002 0.003 T < 0.001 <0.001 < 0.005 0.003 <0.002 <0.0001 <0.01 < 0.001 <0.02
Feb 0.001 0.001 T < 0.001 < 0.001 < 0.005 0.002 < 0.002 < 0.0001 <0.01 < 0.001 <0.02
Mar 0.002 0.001 14.5 < 0,001 < 0.001 < 0.005 0.002 <0.002 < 0.0001 0.01 < 0.001 <0.02
Apr 0.002 0.001 20.1 < 0.001 < 0.001 < 0.005 0.003 0.002 < 0.0001 0.07 < 0.001 < 0.02
May 0.002 0.012 25.7 < 0.001 < 0.001 < 0.005 0.001 < 0.002 < 0.0001 <0.01 < 0.001 <0.02
Jun 0.016 0.010 26.3 0.002 < 0.001 < 0.005 0.015 < 0,002 < 0.0001 <0.01 < 0.001 0.02
Jul 0.003 0.007 19.1 0.001 < 0.001 < 0.005 0.004 < 0.002 < 0.0001 <0.01 < 0.001 <0.02
Aug 0.005 0.007 20.4 0.001 < 0.001 < 0.005 0.003 < 0.002 < 0.0001 <0.01 < 0.001 <0.02
Sep 0.015 0.007 22.2 0.002 < 0.001 < 0.005 0.003 < 0.002 < 0.0001 <0.01 < 0.001 <0.02
Oct 0.001 0.006 26.4 0.001 < 0.0005 < 0.002 0.012 0.001 < 0.0001 0.007 < 0.00% < 0.02
Nov 1 t 40.6 0.008 < 0.0005 < 0.002 0.004 0.003 < 0.0001 < 0.005 < 0.001 0.02
Dec < 0.001 0.007 17.1 < 0.001 < 0.0005 < 0.002 ©0.002 < 0.001 < 0.0001 < 0.005 < 0.001 < 0.02

T'Lndicates no data.



APPENDIX A. (continued)
Station E2--Surface

Month Total C1"  s0§” caft Mg?* Nat Total dis. Total-N NOJ+NO3-N  NH3-N  Total-P Total  Total

alkalinity silica Part. P Dis. P

(CaCO3)
Jan 12.0 3.7 4.8 3.4 T 4.4 2.6 0.36 0.10 0.110 0.013 0.010 0.003
Feb 16.0 3.8 4.8 3.6 t 4.2 2.7 0.44 0.13 0.070 0.012 0.009 0.003
Mar 15.0 4.3 5.1 3.4 1.4 4.0 3.0 0.43 0.12 0.020 0.013 0.011 0.002
Apr 15.4 4.3 5.5 3.7 1.5 4.0 2.1 0.44 0.14 0.053 0.018 0.014 0.004
May 19.6 4.4 5.8 4.4 1.7 4.1 1.4 0.32 0.01 0.015 0.010 0.004 0.006
Jun 17.2 4.2 5.5 4.0 1.5 4.0 0.35 < 0.01 0.015 . i S 0.005
Jul 14.2 4.1 5.3 3.7 1.4 4.6 1.4 0.39 0.01 0.011 0.011 0.006 0.005
Aug 15.5 4.0 4.8 3.6 1.8 3.9 1.6 0.20 0.02 0.009 0.012 0.004 0.008
Sep 14.4 3.9 5.1 3.8 1.6 4.5 2.0 0.29 0.02 0.037 0.011 0.005 0.006
Oct 19.8 4.3 5.1 4.2 1.4 4.4 2.1 0.24 0.02 0.030 0.013 0.007 0.006
Nav 20,2 4.3 4.9 5. 2.0 4.8 2.7 0.38 0.04 0.210 0.008 0.004 0.004
Dec 19.4 4.3 5.3 4.0 1.6 4.4 3.1 1 0.10 0.280 0.014 0.008 0.006
Month DMRP Dis. Hard. Arsenic Cadmium Chromium Copper Lead Mercury Nickel Selenium Zinc
organic P (calc.) '

Jan 0.002 0.001 1 < 0.001 < 0.001 < 0.005 0.004 < 0.002 < 0.0001 < 0.01 0.001 < 0.02
Feb 0.001 0.002 T < 0.001 < 0.001 < 0.005 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Mar 0.002 0.000 14.3 0.001 < 0.001 < 0.005 0.002 < 0.002 < 0.0001 < 0.01 < 0.001 < 0Q.02
Apr 0.002 0.002 15.4 < 0.001 < 0.001 < 0.005 0.004 0.002 < 0.0001 0.01 < 0.001 < 0.02
May 0.001 0.005 18.0 < 0.001 < 0,001 < 0.005 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Jun 0.001 0.004 16.2 < 0.001 < 0.001 < 0.005 0.016 < 0.002 < 0.0001 < 0.01 < 0.001 0.04
Jul 0.001 0.004 14.8 < 0.001 < 0.001 < 0.005 0.004 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Aug 0.002 0.006 15.2 < 0.001 < 0.001 < 0.005 0.010 < 0.002 < 0.0001 0.01 < 0.001 0.04
Sep < 0.001 0.007 16.1 < 0.001 < 0.001 < 0.005 0.001 < 0.002 < 0.0001 0.01 < 0.001 <0.02
Oct 0.001 0.005 16.3 < 0.001 < 0.0005 < 0.002 0.004 0.001 < 0.0001 < 0.005 < 0.001 < 0.02
Nov < 0.001 0.005 22.0 < 0.001 < 0.0005 < 0.002 < 0.001 0.001 < 0.0001 < 0.005 < 0.001 < 0.02
Dec < 0.001 0.007 16.6 < 0.001 < 0.0005 < 0.002 0.002 < 0.001 < 0.0001 < 0.005 < 0.001 < 0.02

Trace elements are

jr'Indicates no data.

reported as total concentrations.



APPENDIX A. (continued)
Station H2--Surface

Month Total C1” 505~ ca®* Mg®" Na* Total dis. Total-N NOF#NO3-N  NH3-N  Total-P Total  Total

alkalinity silica Part. P Dis. P

(CaCos)
Jan 15.0 3.7 4.5 3.6 b 4.4 3.7 0.35 0.08 0.060 0.0L7 0.013 0.004
Feb 13.0 4.0 4.4 3.3 1 4,2 5.5 0.41 0.14 0.010 0.021 0.017 0.004
Mar 12.0 4.6 4.8 3.2 1.4 4.0 4.3 0.46 0.08 0.020 0.015 0.012 0.003
Apr 13.8 4.2 5.0 3.7 1.4 4.1 2.3 0.33 0.11 0.032 0.015 0.012 0.003
May 14.7 4.1 5.1 4.3 1.7 4.1 1.7 0.38 0.01 0.027 0.014 0.006 0.008
Jun 14.5 4.2 5.3 3.9 1.5 4.0 ¥ 0.37 < 0.01 0.015 0.015 0.009 0.006
Jul 16.7 4,2 5.0 3.8 1.3 4.5 1.4 0.42 0.02 0.011 0.014 0.007 0.007
Aug 14.2 3.9 4.7 3.7 1.5 4.0 1.7 0.24 0.02 0.006 0.014 0.005 0.009
Sep 14.7 3.3 4,1 3.7 1.6 4.5 2.2 0.54 0.01 0.008 0.015 0.007 0.008
Oct 15.6 4,2 5.1 4.4 1.5 4.3 2.1 0.18 < 0.01 0.006 0.013 0.003. 0.010
Nov 18.2 4.3 5.0 5.3 2.0 5.3 2.7 0.28 0.04 0.170 0.010 0.006 0.004
Dec 18.5 4.4 5.3 4.0 1.6 -4.4 3.7 I 0.10 0.200 0.017 0.008 0.009
Month DMRP Dis. Hard. Arsenic Cadmium Chromium Copper Lead Mercury Nickel Selenium Zinc
organic P (calc.)

Jan 0.002 0.002 ¥ < 0.001 < 0.001 < 0.005 0.003 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Feb 0.004 < 0.001 ¥ < 0.001 < 0.001 < 0.005 0.002 < 0.002 < 0.0001 < 0.01 < 0.001 <0.,02
Mar 0.003 < 0.001 13.8 < 0.001 < 0.001 < 0.005 0.003 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Apr 0.002 0.001 15.0 < 0,001 < 0.001 < 0.00% 0.003 < 0.002 < 0.0001 0.01 < 0.001 <0.02
May 0.001 0.007 17.7 0.001 < 0.001 < 0.005 < 0.001 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Jun 0.001 0.005 15.9 < 0.001 < 0.001 < 0.005 0.008 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Jul < 0.001 0.008 14.9 < 0.001 < 0.001 < 0.005 < 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Aug 0.001 0.008 15.4 < 0.001 < 0.001 < 0.005 < 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Sep 0.001 0.007 15.8 < 0,001 < 0.001 < 0.005 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Oct < 0.001 0.011 17.2 < 0.001 < 0.0005 < 0.002 0.005 0.001 < 0.0001 < 0.005 < 0.001 < 0.02
Nov < 0.001 0.005 21.5 0.001 < 0.0005 < 0.002 0.001 0.002 < 0.0001 < 0.005 < 0.001 < 0.02
Dec < 0.001 0.010 16.6 < 0.001 < 0.0005 < 0.002 0.001 < 0.001 < 0.0001 < 0.005 < 0.001 < 0.02

jr'Indicates no data.



APPENDIX A. (continued)
Station P2--Surface

M - - 2+ 2+ + . - - + .
onth Total Cl 504 Ca Mg Na' Total dis. Total-N NO3+N02-N NHz-N  Total-P Total Total

alkalinity silica Part, P Dis. P
Jan 15.0 3.7 5.0 3.7 t 4.6 2.1 0.38 0.09 0.100 0.013 0.0l0 0.003
Feb 14.0 4.0 4.9 3.5 ¥ 4.4 2.4 0.40 0.12 0.050 0.016 0.012 0.004
Mar 12.0 4.8 5.2 3.4 1.4 4.0 2.3 0.57 0.11 < 0.020 0.015 0.011 0.004
Apr 14.0 4.4 5.7 3.7 1.5 4.0 1.9 0.42 0.14 0.050 0.014 0.001 0.003
May 16.8 4.1 5.4 4.4 1.7 4.0 1.3 0.40 0.01 0.026 0.016 0.008 0.008
Jun 23.0 4.2 5.6 4.2 1.6 4.0 0.38 0.01 0.018 0.011 0.005 0.006
Jul 13.8 4.3 5.3 3.8 1.4 4.5 1.4 0.40 0.01 0.008 0.015 0.010 0.005
Aug 15.4 4.0 4.7 3.8 1.5 4.4 - 1.5 0.15 0.01 0.017 0.013 0.005 0.008
Sep 16.8 4.2 4.7 4.1 " 1.6 4.9 2.1 0.51 0.02 0.037 0.011 0.005 0.006
Oct 16.6 4.4 5.4 4.5 1.5 4.6 2.0 0.12 0.02 0.008 0.015 0.008 0.007
Nov 17.3 4.4 5.0 5.3 1.9 5.0 2.5 0.32 0.05 0.180 0.011 0.005 0.006
Dec 16.1 4.4 5.4 4.0 1.6 4.2 2.3 t 0.12 0.190 0.013 0.006 0.007
Month DMRP Dis. Hard. Arsenic Cadmium Chromium Copper Lead Mercury Nickel Selenium Zinc

organic P (calc.)

Jan 0.001 0.002 1 < 0.001 0.001 < 0.005 0.004 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Feb 0.001 0.003 ¥ < 0.001 < 0.001 < 0.005 0.002 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Mar 0.002 0.002 14.3 < 0.001 < 0,001 < 0.005 0.002 < 0.002 < 0.0001 < 0.01 . < 0.001 <0.02
Apr 0.002 0.001 15.4 < 0.001 < 0.001 < 0.005 0.003 < 0.002 < 0.0001 0.01 < 0.001 <o0.02
May 0.001 0.007 18.0 < 0.001 0.001 < 0.005 < 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 < 0.02
Jun 0.001 0.005 17.1 < 0.001 < 0.001 < 0.00% 0.005 < 0.002 < 0.0001 < 0.01 < 0.001 0.27“
Jul 0.001 0.004 15.3 < 0.001 < 0.001 < 0.005 < 0.001 < 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Aug 0.001 0.007 15.7 < 0.001 < 0.00! < 0.005 0.016 < 0.002 < 0.0001 0.01 <0.001 O.l0
Sep 0.001 0.005 16.8 < 0.001 < 0.001 < 0.00% 0.002 < 0.002 < 0.0001 < 0.01 < 0.001 <0.02
Oct < 0.001 0.008 17.4 < 0.001 < 0.0005 < 0.002 0.011 0.001 < 0.0001 < 0.005 < 0.001 0.05
Nov < 0.001 - 0.007 21.1 < 0.001 < 0.0005 < 0.002 0.001 0.004 < 0.0001 < 0.005 < 0.001 < 0.02
Dec < 0.001 0.008 = 16.6 < 0.001 < 0.0005 < 0.002 0.002 < 0.001 < 0.0001 < 0.005 < 0.001 < 0.02

iIndicates no data.

“Probab]y field or laboratory contamination.



