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DISCLATMER

This report was funded under a cost sharing Substate Agreement
between the Commonwealth of Massachusetts through its Division of
Water Pollution Control (Division), Clean Lakes Program (Chapter
628, Acts of 1981), and the Town of Eastham. As stated in the
Substate Agreement (Paragraph A.3.4), the Town is required to
submit a draft Final Report for the Division’s review and
comment. Subsequently, the Town must submit a Final Report that
incorporates the Division’s comments and corrections. Final
payment of a 10% retainage would be released upon acceptance of

the Final Report by the Division (Paragraph 1.7 of the Substate
Agreement).

Prior to the completion of this Phase I project, most of the

- resources and staff of the Clean Lakes Program were reallocated
by the Department of Environmental Protection. As one
consequence of these actions, a thorough and timely review of
this report was not feasible. Since the Town and its
subcontractor, Baystate Environmental Consultants, Inc., should
not be burdened unduly, the Division adopted an interim procedure
of checking draft final reports solely to determine whether the
scope of work (Appendix A of the Substate Agreement) had been
met. This Draft Final Report has been checked by the Division,
any discrepancies have been rectified by Baystate Environmental
Consultants, Inc. and, at a minimum, it does fulfill all
requirements specified in the scope of work. The Division has,
therefore, accepted this report in accordance with Paragraphs 1.7

and A.3.4 of the Town for subsequent reimbursement to Baystate
Environmental Consultants, Inc.

It should be emphasized, however, that this report has not been
subjected to a full and thorough review by the Division as in the
past, and therefore, the quality and completeness of this report,
and the assessments and recommendations contained therein,
represent primarily the work and judgements of Baystate
Environmental Consultants, Inc.
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PROJECT SUMMARY

Herring Pond and its watershed were the subjects of a Phase I
Diagnostic/Feasibility Study, conducted under the M.G.L. Chapter
628 Clean Lakes Program. This study was performed by the firm of
Baystate Environmental Consultants, Inc. for the Town of Eastham.
The Diagnostic/Feasibility study’s primary goals were to |
investigate water quality in the pond, identify major sources of
nutrient loadings in the watershed, and provide appropriate
recommendations for improvement and protection of the water
resource. The major concerns expressed by the Town were
increases in aguatic macrophytes in the pond, their impact on the
recreational utility and visual aesthetics of the pond, and the
future protection of the pond as a desirable resource.

The results of the Diagnostic portion of the study indicate that
Herring Pond is a mesotrophic pond, moderately impacted by its
residential setting, but suitable for a wide variety of uses.
Phosphoxrus was the most critical limiting nutrient for primary
production in Herring Pond. The most important sources of
phosphorus to Herring Pond are groundwater (46%) and internal
loading, or recycling within the pond (38%) The biclogical
communlty which exists under these condltlons includes a modest,
but increasing macrophyte community, and a flourishing panfish
community. The major recreational problem with the rooted

‘aquatic plants is their peripheral distribution, not their
overall density.

The Feasibility portion of the study considered available
management options and recommended lake management techniques
most appropriate for Herring Pond. The recommended options were
environmental education of watershed residents, particularly with
reference to groundwater protection, and selected macrophyte
removal/control. Implementation of all management options would
reduce the phosphorus budget by 5 to 22% This is not a large
decrease in phosphorus content, but the real value of the
management program lies in its protection of the water resource
and potential improvement of recreational utility. A detailed
description and cost estimate for each recommended option is
provided. Costs of the recommended management options and a
corresponding monitoring program total to $45,562, with minimum
required local support (Eastham’s portion) of $18,141 under the
Massachusetts Clean Lakes Program. Presently, however, the MA
Clean Lakes Program has no funds allocated to new projects,
making it a very unlikely source of financial support in the near
future. While Herring Pond is in a condition acceptable for all
current uses, the Town of Eastham should consider improvement and
protection actions in the near future, as the cost of restoration
is likely to be far greater than the cost of prevention. ‘






PART 1

DIAGNOSTIC EVALUATION






INTRODUCTION

The establishment of the Massachusetts Clean Lakes Program under
Chapter 628 of the Acts of 1981 enabled many municipalities to

acquire funding for study and restoration of their lakes. As an
environmentally aware and concerned community, the Town of .
Eastham applied for a grant for a Phase I Diagnostic/Feasibility
study of Herring Pond. After being awarded the grant, the Town

contracted Baystate Environmental Consultants, Inc. to conduct
the study.

Concern over the present and future status of Herring Pond has
prompted the request for a study. The water gquality impacts of
domestic activities in the Herring Pond watershed were largely
unknown, and the aesthetic value and recreational status of
Herring Pond was perceived to be gradually deteriorating,
although it remains a popular recreational facility. Maintenance
of the pond through mitigation of present negative influences and
the prevention of major degradation of this water resource in the
future are desired.






DATA COLLECTION METHODS

Previous studies of Herring Pond were reviewed, and historic
conditions were discussed with local residents and other parties
concerned with the pond. Maps and reports prepared by the United -
States Geological Survey (USGS) and Solil Conservation Services
{(5CS) were used to initially assess watershed characteristics.

Of particular use were the USGS (1974) Orleans Quadrangle Sheet
from the 7.5 minute series, the USGS-Massachusetts Department of
Public Works Bedrock Geologic Map (Zen, 1983), the Barnstable
County so0il survey information provided by SCS (unpublished), and
aerial infrared photographs obtained from the National
Cartographic Information Center (1985). Areal measurements were
made with a Planix Electronic Planimeter. Determinations made
from maps were verified by field inspection by staff engineers,
biologists, and a geo-hydrologist.

Historical lake and land use were investigated through
conversations with watershed residents, previous reports and
maps, state agency correspondence, and field inspection. There
is relatively little documentation of historic events at Herring
Pond. The aid of Mrs. Crosby of Crosby Village Road is
acknowledged in accessing historic information.

A bathymetric map was generated along cross-lake transects with
the aid of an electronic depth finder. Soft sediment depth was

assessed by driving a probe to first refusal; these measurements
were performed by divers. '

A comprehensive monltorlng and investigative research program was
implemented to assess the physical, chemical, and biological
characteristics of Herring Pond. Sampling stations were selected
from topographic maps and field inspection. These stations are
described in Table 1 and shown in Figure 1. The in-lake station
was sampled with a Scott bottle at the surface and bottom.

Samples were collected approximately monthly between April 1988
and March 1989.

Sixteen parameters were routinely assessed at regular sampling
locations (non-storm stations) (Table 1). Temperature and
dissolved oxygen levels were measured with a YS1 model 57 meter,
with vertical profiles obtained at the in-lake stations (1.0 m
intervals). The pH was measured with an Orion model SA 250 pH
meter. Conductivity was assessed with a YSI model 33 s-C-T
meter. Turbidity was measured with a Hach model 1860
turbidimeter. A one gallon water sample was taken at each
sampling location and transported to Arnold Greene Testing
Laboratories in Natick, MA for analysis of suspended solids,
total alkalinity, iron, chlorides, total Kijeldahl nitrogen,
nitrate nitrogen, ammonia nitrogen, total phosphorus, and
orthophosphorus by accepted standard methods (e.g., Kopp and
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TABLE 1

HERRING POND DIABNOSTIC/FEASIBILITY STUDY

EASTHAM
n
Station Mo. Location Sample Description
[ .
HP-1 OQutiet/occasional inlet at boat taunch
off Herring Road.
HP-2s In-lake station, central area, surface.
HP-Zm In-take station, central area, mid-depth.
HP-2b In-lake station, central area, near bottom.

Parameters to ke assessed by lahb:

In-takesoutiet:

Total phasphorus alkalinity Fecal coliform
Orthophosphorus Total suspended =solidz Fecal streptococci’
fmmonia nitrogen Chiorides

./ HNitrate nifrogen Total iron

Total Kieldahl nitrogen
Storm drains:

#11 of the zabove, plus

Cadmium iron Zinc
Chromium Lead Qi1 and grease
Copper Manganese

i ¢ BEC to do:

Temperaturs Conductivity Secchi diskK transzparency?
Dissolved oxyaen Turbidity Chicrophyli
pH F1aty Phytoplankton
, Ratnfall ZooplankKion {zezsonall
i -
Date Sampled by
{
.1 Transferred ta cn




McKee, 1979; APHA et al., 1985). ©Separate bacterial samples were
collected for fecal coliform and fecal streptococci analyses,
also performed by Arncld Greene Testing Laboratories by standard
methods (membrane filter technique).

A 20 cm Secchi disk was lowered on the shaded side of the boat to
evaluate water transparency at the in-lake station. Analyses of
chlorophyll concentration and features of the phytoplankton and
zooplankton communities were conducted for that location as well.
Phytoplankton samples were obtained from a depth integrated
composite sample, while zooplankton samples were collected by
oblique tow of an 80 micron mesh net. Phytoplankton samples were
pregserved with Lugel’s sclutlion and zooplankton samples were
preserved with a formalin solution. Plankton samples were
analyzed microscopically for species composition, relative
abundance and biomass. The size distribution .of the. zooplankton
was also assessed, and all data were recorded and tallied using a

microcomputer routine developed by BEC and Cornell University
personnel.

Groundwater interaction with Herring Pond was assessed through
direct measurement of seepage into and out of the pond, and
sampling of porewater near its point of entry or exit from the
pond (Mitchell et al. 1988). Seasonal influences. were
investigated by conducting groundwater seepage -surveys in late
spring and late summer of the study vear.

Seepage measurements were accomplished with.meters constructed
from 208 liter barrels cut in half and modified to accept a
fitting to which a bag with a predetermined volume of water is
attached. 'The meter is set into the sediment, open end down.
After several hours in situ, the bag will have accumulated
detectable additional water if there is seepage into. the .open end
of the barrel, and the bag loses. water if there is seepage into
the groundwater from the pond.

Porewater samples were collected with a littoral interstitial
porewater (LIP)} sampler (Mitchell et al. 1989), which functions
as a miniature well when inserted into the groundwater near the
shoreline. A hand pump draws water into an intermediate glass
trap, yvielding a sample of groundwater near the pond. LIP
samples are processed at the laboratory in the same manner as
other water quality samples, but for a reduced set of parameters.

Additional groundwater investigations were conducted by
installing five permanent monitoring wells in wvarious locations
around the pond. These wells allow for the determination of
local groundwater elevation as well as water quality. Knowledge
of groundwater elevations is useful in determining the horizontal
direction of groundwater flow. Domestic wells from residences
around the pond were also sampled during the study. Although

10




domestic wells do not provide information regarding groundwater
elevation, they do provide for water quality analysis. All well
samples were analyzed for ammonia nitrogen,  nitrate nitrogen,
total filterable phosphorus, orthophosphorus, pH, specific
conductance, chloride, iron, and fecal coliform.

Sediment samples were obtained from the in-lake station (Figure
1) with an Ekman dredge. The sample was analyzed by Arnold
Greene Testing Laboratories for total kijeldahl and nitrate
nitrogen, total phosphorus, organic/inorganic fraction, heavy
metals (As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, V, Zn), and oil and
grease.

Macrophyte species composition and areal extent of cover were
assessed by visual inspection by divers. The distribution of
summer bottom cover was mapped, noting dominant species in each
area. . Observations were made of the subsurface density,
composition, and distribution of macrophyte stands.

Benthic macroinvertebrate composition was examined several times
during this study, most carefully in association with the
macrophyte survey. Samples collected with a D-net and an Ekman
dredge were analyzed in the field to the level of family, and a
semi-quantitative assessment of abundance was made.

A fishery survey of Herring Pond was performed by BEC personnel.
in August, 1988. This survey included an evening seining
operation at the public beach. A fishery survey was also
conducted by the Massachusetts Division of Fisheries and Wildlife
(MDEW) . Sampling methods of this survey included day and night
electroshocking and setting of three gill nets set overnight.
Captured fish were placed in holding tanks until they could be
measured and scale-sampled, after which they were returned to the
pond. Collected scales were assessed in the laboratory to
facilitate age and growth determinations. Additionally, herring
collected from the pond outlet during herring runs were provided
by Mr. Henry Lind, Natural Resource QOfficer for the Town of
Eastham. These fish were analyzed for egg content.

A detailed listing of all field and laboratory methods is

included in Appendix A. Equipment, instrumentation, techniques,
and any specific handling requirements are listed.

11
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LAKE AND WATERSHED DESCRIPTION AND HISTORY

Lake Description

Herring Pond is located in the Town of Easthamb Barnstable
County, Massachusetts. It lies at latitude 47°49730" and
longitude 69°597 00", encompassing an open water area of 17.7 ha
(43.7 ac) (Table 2). Herring Pond has a pear shape (Figure 1),
with a ratio of the shoreline length to the circumference of a

circle having the same area as the pond (known as the shoreline
development factor) of 1.06.

Depth contours in Herring Pond reveal a deep central depression
(Figure 2). The mean depth is 6.2 m (20.2 ft) and the maximum
depth is 10.929 m (36 ft), with the deepest point in the center of
the pond. The hypsograph for Herring Pond (Figure 3), suggests a
rather gradual deepening from the shoreline to maximum depth.

Herring Pond contains a total volume of approximately 1,085,200
cu.m of water. Based on study year data, the long-term detention
time for water in Herring Pond is estimated at 2.81 years (1,024
days). The variability of the detention time is largely a
function of weather pattern. BAssuming that detention in Herring
Pond is a function of annual precipitation, long-term detention
- time ranges from 1.6 to 4.2 years (584 to 1,533 days).
Precipitation during the study year (96.4 cm) was well below the
long-term mean value (114.3 cm). Consequently, the detention
time observed during the study yvear falls in the upper portion of
the range of detention times based on long-term precipitation.
values. Flushing rate is simply the inverse of detention time;
for Herring Pond, a flushing rate of 0.36 times per year is
calculated from observed data, whlle a range of 0.24 to 0.63
times per year could be expected. ' The quality of water in
Herring Pond is therefore likely to be a function of both input
quality and natural processes within the pond.

Direct precipitation, direct runoff, groundwater seepage, and
rare inflow due to storm tides are the only sources of water for
Herring Pond. The pond lies in a natural depression shaped
largely by glacial action. The pond has a single inlet/outlet
channel, but inflow is quite rare. During the BEC study, only 10
minutes of inflow from a very high storm tide was recorded by
Town officials. During dry periods of the year (i.e., summer),
the pond level drops, rendering the outlet inactive,

The shoreline of Herring Pond is primarily of sandy nature and in
most areas slopes steeply. Much of the land area along the
shoreline is developed but vegetation is maintained, thereby
reducing serious erosion damage commonly associated with steeply
sloping shorelines. Herring Pond is an aesthetically important
feature of the environment to the residents of the Herring Pond

L3



TABLE 2

CHARACTERISTICS OF HERRING POND AND ITS WATERSHED

Lake Parameters

Location: Barnstable County, Town of Eastham, 47249’30" lat.
‘ 69759700" long.

Area: 17.7 ha (43.7 acres)
Depth: Mean 6.2 m {(20.2 ft.)

Maximum 10.9 m (35.8 ft)
Volume: 1,085,158 cu.m (879 acre—-ft.)
Detention Time: Mean 2.81 yr (1,026 days)

Range 1.6-4.2 yr (684-1,533 days)

Maximum Length 0.55 km (1,820 ft)
Maximum Width 0.40 km (1,300 ft)
Shoreline Length 1.58 km (5,200 ft)
Shoreline Development 1.06

Watershed Parameters

‘Area - (Excluding Herring Pond) : 35.3 ha (87.2 acres)
Watershed Area/Lake Area ' 2.0
Land Use: % Residential (Low Density) 66.6

% Recreation : 1.8 .

% Forest ‘ 22.1

% Cemetery _ 1.8

% Open ' 7.7

14
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FIGURE 3

Hypscgraphic Curve of Herring Pond, Eastham, MA.

% area deeper than given depth
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watershed and the Town of Eastham. Popular activities associated

with the pond include swimming, fishing, and boating (primarily
non-nmotorized) . '

There is currently only one developed beach on Herring Pond, with T
some public parking available for beach-goers. The bathing area

itself is limited and is characterized by sandy hydrosoils.

Boating on Herring Pond is limited to motorized craft of less

than 10 h.p., and public access is possible from the beach area

itself. This beach is under ownership and managenent of the Town
of Eastham.

Watershed Description

The watershed of Herring Pond covers 53.0 hectares (130.9 ac),
including the open water area of the pond itself (Figure 4), and

is located in a primarily residential setting (Figure 5). This
is not large in an absolute or relative sense; the resultant
watershed to pond area ratio is a low 2 to 1. 1In our aquatic -

survey work throughout Massachusetts and the Northeast U.S. in
general, BEC, Inc. has found that ratios of around 10:1 or less
indicate great potential for successful watershed management and
desirable pond condition. Given the residential nature of the
Herring Pond watershed, the potential for water quality
degradation exists, however. There are no point sources of
pollution (registered discharges) in the watershed of Herring
Pond, but non-point sources do exist.

Low density residential areas (e.g., 1.0 ac lots) account for
almost 67% of the watershed area, exclusive of the pond, with
forested land comprising another 22.1% (Table 2, Figure 5). Open .
area constitutes 7.7% of the watershed, and recreation areas and
cemetery accounting for the remaining 3.6%. Stormwater 1nputs to
Herring Pond are minimized due to the minute amount of impervious
surface more typically associated with more urban watersheds.
Sources of surface water inputs to Herring Pond are restricted
primarily to overland drainage and the rare reversal of flow
through the outlet structure during storm tides.

The estimated groundwater drainage basin of Herring Pond is
presented in Figure 4. The drainage basin was determined through
interpretation of a groundwater elevation map prepared by the
Cape Cod Plannlng and Economic Developement Commission (CCPEDC).
BEC used this same source in estlmatlng the groundwater drainage
basin of neighboring Great Pond in Easthalm during the
Diagnostic/Feasibility Study of Great Pond.

Groundwater in the northern portion of the groundwater drainage
to some extent resides in Jemima Pond allowing purification.
Freshwater groundwater appears to flow in a northeast to
southwest direction. There is an apparent interaction with

17
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saltwater in the southern portion of the drainage. The exact
extent of this source is not known. It is likely tidally
influenced, but does appear to be constant (i.e., non-seasonal) .

Watershed Geology and Soils . o

The Generalized Geologic Map of Cape Cod (Oldale 1985) shows most
of Eastham and all of the Herring pond watershed as Eastham Plain
Deposits, defined as mostly gravelly sand deposited as glacial
outwash. 5tone counts in Eastham Plain Deposits are dominated by
felsic volcanic rock, and these deposits represent the youngest
glacial drift on the Cape. Sites of ice~contact with the drift
are marked by deposits of silt and clay, which today complicate
the flow of subsurface water in Eastham. Melting blocks of ice
embedded in the countryside, left behind by the melting glacier,
created lakes known as kettleholes. All of the Eastham lakes
were formed in this manner.

The scils which have developed in the Eastham area are
predominantly coarse sands of the Carver and Eastchop Series.
The soils of the Herring Pond watershed consist exclusively of
Carver coarse sands (Figure 6) (Soil Conservation Service 1987).
These soils are excessively drained, droughty soils which have a
water table usually extending greater than 6 feet below the
surface. Permeability of these soils is very rapid (>20 in/hr)
‘in the subsoil and substratum, allowing minimal runoff.-

The Carver coarse sands of the Herring Pond watershed rate very
poorly as septic tank absorption field soils. The effluent . '
filtering properties of these soils are considered so unfavorable
or so difficult to overcome that special designs and/or increased
maintenance are required. Problems stem from rapid percolation
and. low phosphorus adsorptive capacity, making septic systems in
these soils a groundwater contamination hazar '

Histerical Lake and Land Use , _
From the late 1800’s to early 1900’s, landuse in the Herring Pond
watershed was dedicated primarily to agricultural practices,
although there did exist a cement block factory about a quarter-
mile south of the pond. Crops inlcuded white turnips, potatoes,
carrots and spinach. There were very few trees in the watershed

during this period, although pine trees became reestablished
during the 1920's and 1930's.

During this early period, the land was primarily owned by a few
inter-related families; the Crosbys, Hortons, and Foresters. The
najority of the land to the south and east of the pond was under
ownership of the Crosby family. All of the property north of the
pond belonged to the Hortons, cousins of the Crosbys and
Foresters. Other related families recieved lots and built homes
after property prices dropped in the 1930’s. During the 19307 s,

20
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FIGURE 6

Herring Pond

SOILS IN THE WATERSHEED OF HERRING POND

NAME/DESCRIPTION

Carver coarse sand; 3 to 8 percent slope
Carver coarse sand; 8 to 15 percent slope

21



there were three houses in the Herring Pond watershed. By the
1970’s, there were from eighteen to twenty shorefront homes on
Herring Pond. Presently, there are twenty-four shorefront homes,
with additional lots for sale just off the shoreline.

During the War of 1812, prisoners were kept at Crosby Tavern, now
a private residence located near the Bridge Street Cemetery. The
old meeting house, now gone, was located near the Crosby Tavern.

The original beach on Herring Pond was located south of the
existing beach, and was built by the Crosbys. The current beach
property was sold to the Town of Eastham in 1952 by the Crosbys
and the owners of the property immediately north of the outlet.
The outlet channel has been there since pre-Crosby times, and has
been modified for an alewife run multiple times over the last
one-hundred years. The road accessing the southern shore area of

the pond, Crosby Village Road, was named Damond Road prior to the
1950’ s.
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LIMNOLOGICAL DATA BASE

Limnological data were collected for cne year in an effort to
assess pond conditions and evaluate temporal and spatial
variability in physical, chemical and biological parameters.
Through this data collection, Baystate Environmental Consultants,
Inc. (BEC) seeks to understand the Herring Pond ecosystem and to
identify those factors which are critical to its maintenance. A
considerable data base is generated through the course of this
year—long monitoring, not all of which is of equal importance.
It is necessary to distinguish between the critical items and
those of more general interest or minimal utility in the
management of the system. Therefore, much of the raw data has
been incorporated into Appendix B of this report. Included in
Appendix C are calculation sheets which detail the derivation of
useful values and other information of secondary importance, as
well as the quality data evaluation program results.

Flow and Water Chemistry

The waters of Herring Pond are a composite of the dilute mixture
of chemical substances introduced by the weathering of rock in
the watershed, from seasonal precipitation, and from cultural use
of the landscape {(e.g., housing), including the infrastructure
(e.g., roads) which supports this culture. ‘The importance of
these various sources to Herring Pond is dependent on both their
concentration and the measured volume of water containing these

substances which enters the pond from both surface and sub-
surface pathways.

Herring Pond is . a natural feature of the environment and the
amount of surface waters draining into the pond are minimal.
This study revealed a single combined inlet/outlet structure (HP-
1), which services Herring Pond (Figure 1). This was active as
an inlet only during a rare storm tide. Additional water enters
the pond from precipitation, groundwater and overland runoff.
Losses from the lake include evaporation, groundwater outseepage,
and one outflow (HP-1), which was active only from fall to late
spring (September to June). The raw, time-weighted annual mean
for the outflow was 0.062 cu. m/min. (0.036 cfs). Derivation of
groundwater and precipitation inputs, as well as evaporative and

groundwater losses, are detailed in the Hydrologic Budget section
of this report.

The chemical constituents of water samples were assayed and
summary statistics, including mean (average), minimum and maximum
values, were established (Table 3). To compensate for
differences in flow volumes and sampling intervals, the annual
mean of the following chemical parameters were appropriately
flow- and time-weighted (HP-1) or time-weighted (HP-2S, HP-2M,
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TABLE 3

VALUES OF MONITORED PARAMETERS IN THE HERRING POND SYSTEM

PARAMETER

UNITS

-STATISTIC

TOTAL PHOSPHORUS
ORTHOPHOSPHORUS

AMMONIA NITROGEN

NITRATE NITROGEN

TOTAL KJELDAHL NITROGEN
HITROGEN:PHOSPHORUS RATIO

TEMPERATURE

DISSOLVED OXYGEN
D.0. SATURATION
TOTAL SUSPENDED SOLIDS

TURBIDITY

CU.M/MIN MEAN

UG/L

U6/L

MG/L

MG/L

HG/L
NONE

CELSIUS

MG/L

o

MG/L

NTU

HAXTMUM
MINIMUM

MEAN
MAXTHUM
MINTHUM

MEAN
MAXTHOM
MINIMUM

¥EAN
MAXIMUM
MINIHUM

MEAN
MAXIMUM
MINIMUM

HEAN
MAXTHUM
HINIMUM

MEAN
MAXTHUM
MINTHUM

MAXTHUM
MINIMUM

MEAN
HAXIHUM
MINIMUM

MEAN
MAXTMUM
MINIMUM

MEAN
MAXIMUM
MINIMUM

MEAN

MAXTHUM
MINIMUM
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HP-1 HP-25  HP-24  HP-2B
06 - - -
17 - - -

4 - - -
27 27 38 3
110 60 60 90
10 10 20 10
10 10 t2 12
19 10 20 30
10 10 10 10
.04 .03 02 .08
.24 10 .04 .52
.01 .01 .01 Q1
.06 .02 .03 .02
.31 07 .05 07
.01 .01 01 .01
.42 .90 .56 .56
.49 .80 .19 .18
.33 31 .46 .36
32 28 19 3
ol 65 32 73

4 8 10 8

24.0 27.8 24.5 18.0
£.0 1.5 17.2 1.1

i0.4 10.3 7.8 3.6

12.6 13.7 9.6 9.6
8.6 7.6 6.8 2

- 98 87 30
-, 13 107 82
- 87 79 2
2.4 2.4 1.5 3.5
6.0 8.0 3.0 15.0
6.0 6.0 1.0 .4
i.1 1.1 1.0 1.9
2.4 3.8 1.4 6.6
.3 2 .6 3



TABLE 3 - CONTINUED

VALUES OF MONITORED PARAMETERS IN THE HERRING POND SYSTEM - CONTINUED

PARAMETER : UNITS  STATISTIC HP-{  HP-25  HP-24  HP-2B
CONDUCTIVITY | UKHOS/CH HEAN 618 628 132 630
MAXTHOM 710 860 800 800

MINIMUM o014 362 700 305

PH ' S.U. - MAXIMUM 6.6 7.1 6.9 6.8
HINIMUN 5.2 5.4 9.9 5.6

TOTAL ALKALINITY HG/L MEAN 14.6 15.3 6.1 17.0
' MAXITMUM 17.0 17.0 17.9 26.3
MINIHOM 12.0 12.0 14.8° 2.0

CHLORIDE HG/L HEAN 207.5 205.t  205.2  205.4
: MAXTHUM 278.6  263.0 213.0 267.0
MINTHUM 172.9-  173.3  201.1 1477

IROH  Me/L  MEMN .08 07 09 .o
HAX [HUK 20 18 21 (.49
HINIHOM 02 . 62 02
FECAL COLIFORM §/100ML  MEANX 14 7 - -
' MAXTHUM 40 10 - -
HINIHOH 16 0 - -
FECAL STREPTOCOCCI H/L00ML MEANK 1 9 - .
- HAX INUH s 2000 @ - -
HININUY 10 0 - -
CHLOROPHYLL A UG/l MEAN 2.1
MAXIMOM 4.6
HINTHUM 7
SECCHT DISK TRANSPARENCY METERS MEAN 4.4
MAXTHUM 6.6
HINTHOM 3.0

* GEOMETRIC MEAN APPLIED INSTEAD OF ARITHMETIC MEAN.
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