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When you put your hand in a flowing stream,
you touch the last that has gone before and
the first of what is still to come.
-Leonardo da Vinci
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DUCTION

he Upper Merrimack Monitoring Program

(UMMP) monitors river quality from the

Upper Merrimack (Franklin to Bow), Pemi-
gewasset, Winnipesaukee, and Contoocook Rivers
through E. coli bacteria, field chemistry, and benthic
macroinvertebrates analysis. The volunteer-staffed
program began in 1995, when a cooperative agree-
ment was signed by the Upper Merrimack River Lo-
cal Advisory Committee (known locally by its acro-
nym, UMRLAC), Merrimack River Watershed Coun-
cil, and the NH Department of Environmental Ser-
vices. At that time, the UMMP sampled seven sites.
In 1996, the program was expanded to include a total
of eleven sites. Many partnerships, including Frank-
lin Waste Water Treatment Facility, Franklin High
School, River Watch Network, and Saint Paul’s
School (see appendix for full list), have contributed
to the success of the UMMP. The UMMP has also
hosted guests including Governor Jeanne Shaheen,
who donned waders on Earth Day and learned
about biomonitoring with her daughter, Molly.

In 1996, the UMMP received the first of two
grants from the New England Interstate Water Pol-
lution Control Commission. These grants allowed
UMMP sustainability and independence by funding
the purchase of equipment and support'materials.
The second grant provided support.to expand the
UMMP’s strong educational component. In addition
to grants, support has been provided by municipali-
ties and through innovative programs such as
“Adopt-a-River Site.” This program works with cor-
porations and groups who support the program by
sponsoring a monitoring site. Sponsors provide fi-
nancial support as well as volunteer time and receive
free training in a number of river monitoring tech-
niques.

The UMMP generated the data in this report by
adhering to its US Environmental Protection
Agency-approved Quality Assurance/Quality Con-
trol Plan. Although one of the goals of the UMMP to
generate credible water quality data, a significant
component of its work has focuses on watershed
education efforts. This document is intended not
only to present data and the validity of volunteer
work, but also as an educational tool. The Upper
Merrimack Monitoring Program volunteers have
presented at conferences and other events through-
out the northeast and at national conferences, con-
ducted workshops, and provided assistance to other
watershed groups.

Hundreds of volunteers (see appendix for full
list) from all over the region have spent countless
hours participating in the UMMP. River conserva-
tionists, municipal officials, anglers, teachers, stu-
dents, and many others have assisted the UMMP by
collecting water samples and benthic macroinverte-
brate specimens, analyzing macroinvertebrates, and
performing other field tasks. Their willingness to
learn about watershed science and spend their free
time is at the core of the UMMP’s success—making it
one of the most ambitious volunteer water quality
monitoring programs in the country. The Upper
Merrimack Monitoring Program has been featured
numerous times in the press and is proud of the ac-
complishments of this completely volunteer-staffed
and managed monitoring program.

XEQUTAVE SUMMARY

hen asked at a recent conference to sum-

marize the state of the Upper Merrimack

River watershed in the form of a newspa-
per headline, the Upper Merrimack Monitoring Pro-
gram responded, “When it rains, it’s poor!” Three
years of E..coli sampling on the Upper Merrimack
River by UMMP volunteers has been plotted against
flow data to illustrate the impacts of nonpoint source
pollution (or polluted runoff) on river quality dur-
ing high flow events in the Upper Merrimack River
watershed. Elevated concentrations of E. coli bacteria
associated with rain events and/or high flow events
were recorded during each of the three study years.
During one high flow event in 1995, E. coli concen-
tration at six out of seven sites monitored exceeded
the Class B Surface Water Quality Standard for New
Hampshire. This demonstrates that the Upper Merri-
mack River is constantly at risk from the threat of
nonpoint source pollutants such as fertilizers and
poorly-maintained septic systems.

Contrary to the E. coli monitoring data that pro-
vides the UMMP with an immediate or “snapshot”
assessment of river quality when comparing to state
surface water quality standards, the collection and
analyses of benthic macroinvertebrate community
data provides a long term diagnosis of river health.
Although three years of biological community data
are too sparse for discerning long-term river quality
trends, the data collected since 1995 provides
enough information to allow for biological commu-
nity assessments at each site from which river qual-
ity can be inferred. One distinctive trend or transi-
tion in community composition is evident when bio-
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logical data from 1995 to 1997 is analyzed from site to
site from confluence to Garvins Falls in Bow at the
terminus of the Upper Merrimack. There are parallel
declines in the number of sensitive macroinverte-
brate species (EPT Richness) and habitat assessment
scores that mirror the flow of the river from Franklin
down to Bow. A corresponding decline in overall
river assessment scores results from this gradual de-
cline in biological community health and diminished
habitat. It is important to note however, that seven
out of the ten sites that had biological community
assessments performed, contained high percentages
(at least =50%) of EPT taxa within the macroinverte-
brate community. This indicates that river quality at
these sites is considered to be “non-impaired” or
“excellent” which directly corresponds with the
overall river quality ratings (assigned by the UMMP)
that ranged from “good” to “excellent.” Sites 9, 10,
and 11 failed to produce a macroinvertebrate popu-
lation that had a significant percentage of EPT or-
ganisms and subsequently received the lowest range
of overall river assessment ratings from “poor” to
“fair.”

Although there is a definite decline’in.commu-
nity diversity and taxa richness associated with the
UMMP sites located in the lower reaches of the Up-
per Merrimack River, it is important to note that EPT
taxa have been collected at all eleven sites since 1995.
This indicates that although the habitat may not be
ideal and that certain field chemistry parameters
may be somewhat limiting, representatives from sen-
sitive taxa are present and indicate the absence of
concentrated sources of pollution. Field chemistry
parameters collected over the three-year period sup-
port this statement and reflect results that fall well
within the acceptable ranges established for New
Hampshire surface waters.

The UMMP will continue to collect E. coli, field
chemistry, and macroinvertebrate samples to estab-
lish a baseline biological “standard” for the Upper
Merrimack as well as for the purpose of distinguish-
ing long-term river quality trends. In summary, wa-
ter quality in the Upper Merrimack is generally
good—but a significant threat exists from nonpoint
source pollution. It is imperative that Best Manage-
ment Practices be implemented for commercial and
industrial properties, municipal storm water, agricul-
tural operations, and residential areas. The Upper
Merrimack is the primary artery that courses
through the hearts of our communities. We all have
the responsibility to keep it clean and healthy for
this and future generations.

LE PARAMETERS AND METHODOLOGY

he following sample parameters have been
employed by the Upper Merrimack Moni-
toring Program:
X E.coli
% Field chemistry
X Benthic macroinvertebrates
X Habitat assessment
E. coli samples were collected using Whirlpaks™
and were processed by the Franklin Waste Water
Treatment Facility, an UMMP partner. A small num-
ber of random samples were processed by the NH
Department of Environmental Services (DES) Labo-
ratory Services Unit.

E. coli bacteria is found in the intestinal tracts of
all warm-blooded animals (including humans).
While is is not necessarily harmful, it is used as a
relatively inexpensive indicator organism which can
point to other pathogens, such as viruses, that might
be present in the water). The NH Class B water
Quality-Standard for E. coli is 406 colony counts per
100ml. All E. coli samples from surface waters with
this designation should not exceed this standard. Al-
though sample dates were scheduled at the begin-
ning of each season, many coincided with major
rain events, illustrating the effects of nonpoint
source pollution through significant spikes in E. coli.

Field chemistry samples were collected and ana-
lyzed using a Hydrolab™ borrowed from the DES.
Because this unit was not available to the UMMP
during 1995, no ambient data is recorded for that
year. Field chemistry data collection is coordinated
with the deployment and retrieval of rock baskets.
Field chemistry parameters can compliment and
add valuable insight to the interpretation of results
produced from macroinvertebrate surveys. Tempera-
ture within the aquatic habitat dictates the abun-
dance and diversity of species found in a particular
river reach. Drastic changes in temperature that do
not correspond with seasonal fluctuations can have
detrimental effects on aquatic life. Maintaining suit-
able dissolved oxygen (DO) levels is crucial to the
survival of many aquatic species. Low levels of DO
can stress aquatic organisms and interfere with
growth and reproduction, very low levels can result
in fish Kills. The DO criteria for Class B waters in
New Hampshire is a minimum value of no less than
5.0 mg/L (unless naturally occurring). The measure-
ment of pH is essential to determine living condi-
tions within an aquatic community. The pH of natu-

Upper Merrimack Monitoring Program ~ State of the Upper Merrimack: 1995-1997 3



ral waters ranges from less than 3.0 to greater than
12.0. As pH values decrease, the environment be-
comes more acidic and stresses the aquatic commu-
nity. Acid waters are generally characterized by low
species diversity and low productivity. Aquatic or-
ganisms each have an optimal pH range for func-
tioning and extreme pH conditions can be toxic to
them. Alkalinity or Acid Neutralizing Capacity
(ANC) is a measure of the river’s ability to neutralize
acid inputs from rain, snow, or discharges. Rivers
with low alkalinity are subject to great fluctuations
in pH that disrupt aquatic life. Conductivity meas-
ures the various natural and human-introduced ma-
terials that have the ability to pass an electric current.
As an indicator of the presence of chlorides, nitrates,
sulfates, and phosphate anions (ions that carry a
negative charge) and sodium, magnesium, calcium,
iron, and aluminum cations (ions that carry a posi-
tive charge); high conductivity levels may indicate a
problem from these materials.

The Upper Merrimack Monitoring Program fo-
cuses much of its effort on biomonitoring. As illus-
trated by the E. coli data, degradation of water qual-
ity—and in many cases violation of the Class B Stan-
dards—occurs primarily during and just after storm
events. Most of the time, bacteria testing indicates
good water quality. Unfortunately, these water sam-
ples only provide a “snapshot” of water quality, i.e.,
what happened during that moment in the site sam-
pled.

With guidance and counsel from Geoff Dates,
Science Coordinator, River Watch Network (now
River Network), UMMP determined that collection
and analysis of Benthic Macroinvertebrates would
be a better measure of long-term water quality. Ben-
thic macroinvertebrates, or nymph stage insects, and
other aquatic animals spend a significant portion of
their life in the river. Their survival challenge is that
they are not very mobile—when a pollution source is
pronounced or prolonged, they cannot move very
fast or very far. As a result, their diversity and health
paint a much more accurate picture of the long-term
health of a river system. Additional benefits to bio-
monitoring include ease and cost-effectiveness of
sample collection and analysis. Habitat assessments
are conducted at each site to record conditions such
as flow, river-bottom composition, and other natural
features such as tree canopy. Volunteers are trained
in the collection and preservation of specimens as
well as identification of the organisms to the family
level. Random Quality Assurance/Quality Control
samples are processed by EcoAnalysts in Idaho.

Each number or metric in this report analyzes a
different aspect of biomonitoring. Organism Density
is an estimate of the total number of individuals in a
sample. EPT Richness indicates the number of May-
fly (Ephemeroptera), Stonefly (Plecoptera), and Cad-
disfly (Trichoptera) found in the sample. These are
generally the major families found in a sample and
often the most sensitive to pollution. Although
higher sample density is considered an indicator of
better water quality, the diversity of the sample is
important, especially the composition of sensitive or-
ganisms. Total Taxa Richness is an actual count of all
of families identified in the sample. The Biotic Index
summarizes the various pollution tolerances of the
families that comprise the aguatic insect community.
Each family has a pollution tolerance level rated
from 0-10 with 0 being intolerant and 10 being the
most tolerant. Percent Contribution of Dominant
Family indicates how large a part of the sample is
made up of the most abundant family. This indicates
organism and habitat diversity. The Pinkham and
Pearson Community Similarity Index shows the de-
gree-of similarity between a reference site and an-
other site in‘the study. Site 1 was chosen for its di-
verse, yet average conditions compared to other
sites.

Habitat Assessments are also conducted at each
site to inventory conditions such as flow, tree cover
or canopy, river-bottom type, and vegetation. This
information combined with other parameters help
form a complete analysis of each site’s conditions
and the effects on water quality.

Finally, all sites are scored by evaluating all of
the metrics explained above. A non-impaired site is
anything greater than 79% compared to the refer-
ence site, moderate impairment ranges 29 to 72%.
Anything less than 21% is severely impaired. Sam-
pling results are evaluated with habitat assessments
and other information such as flow history. The re-
sult is reported at the end of each site narrative with
a “Dragonfly” rating system with five Dragonflies in-
dicating the best river conditions and zero Dragon-
flies indicating the worst. Dragonfly ratings are
graphically presented with a picture of each site and
a topographic map illustrating the monitoring loca-
tion.

Denoted by a * in each of the site report pages, there are
some sampling events for which data is not available.
Although great care has been taken to coordinate the
UMMP and its volunteers, some sites were not sampled
during each scheduled event.
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We are slow to realize water, -
the beauty and magic of it.
It is interestingly strange to us forever.
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# of colonies per 100 milliliter

cubic feet per second

E. coli

1995 1996 1997
sample collection date
Flow
flow gauge date
Benthic Macroinvertebrates
1995 1996 1997
Organism Density 392 3769 865
EPT Richness 9 9 16
Total Taxa Richness 18 14 25
Biotic Index 6.30 413 5
Percent Contribution of Dominant Family 26 66 38
Community Similarity Index (1) 100% 100% 100%
Total Score (possible 42) 42 31 39

* indicates sample not taken for this date
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The Pemigewasset River

Site description

Located on the Pemigewasset River, Site 1 is situated two
miles downstream of the Franklin Falls Dam, and just below
the Routes 3 and 11 bridge. There, the Pemigewasset River is
150' to 200" wide with 61% open tree canopy. The fast-moving
water, large boulders and cobble, well developed riffles, and
numerous pools provide excellent habitat for invertebrates
and fish, making this a popular flyfishing destination. There is
very little sediment at this site and many bedrock exposures
on the stream bottom. Approximately 70 to 90% of the
streambanks are covered by vegetation with no evidence of
erosion or bank failure. Some channel alteration from bridge
abutments does exist 500" upstream, but no other disruptions
are evident.

Field chemistry and E. coli

Field chemistry data collected at Site 1 from 1996 and 1997 indicate very stable conditions for pH, adequate acid
neutralizing capacity, fairly low conductivity, and abundant dissolved oxygen. E.coli bacteria and corresponding
flow data collected at this site from 1995 through 1997 indicate that significant rain events trigger bacterial
contamination of this river reach. Although significant spikes in E. coli were documented during each of the annual
sampling periods, only the rain event on 10/23/95 generated E. coli concentrations high enough to exceed the Class B
Water Quality Standard for New Hampshire.

Benthic macroinvertebrates

Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets are set
in a riffle environment in three feet of water with an average velocity of three feet per second. Organism Density
fluctuates dramatically from 1995 through 1997. These shifts in population correlate to the flow data and directly
relate to the operations at the Franklin Falls Dam which governs the nature and volume of organic material
delivered to the river and its macroinvertebrate community at this site.

Although the density of the community shifted during the three-year period, the community composition
remained relatively stable with EPT Richness contributions averaging 59% from 1995 to 1997. River quality is
considered to be “non-impaired” or “excellent” when EPT families comprise at least 50% of the sample. The three-
year Biotic Index averaged 5.14 or “fair.” The Biotic Index will increase as organic pollution is introduced into the

river and its tributaries. However, the conditions at
this site may be reflecting nutrient loading from the
“lake effect” caused by the impoundment of river
% water upstream of the Franklin Falls Dam. In 1995,
e T o 1996, and 1997; the Percent Contribution of
Dominant Family shifted from Oligochaeta,
Hydropsychidae to Chironomidae respectively. These
shifts mirror the changes in organism density and
food composition. Percent contribution of the
Oligochaeta and Chironomidae remained below 50%
which indicates non-impaired river quality. The
Community Similarity Index has been set at 100%
and will serve as the reference site for the other ten
sites in the Upper Merrimack Monitoring Program.

This section of the Pemigewasset River scored
83% on its habitat assessment and had a total average
score from 1995 to 1997 of 37 out of a possible 42. Site
1 receives a 4.5 Dragonfly Rating for this sample
period out of a possible six which indicates “good” to
“very good” river quality.

"~ u

Adopt-a-River Site Sponsor:
Webster Valve, Inc, Watts Regulator Co.
Franklin, NH
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the earth is exciting. 1 must now
walk where 1 can see the water...
this is the blood of the earth, and

we see its blue arteries pulsing
with new life...
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# of colonies per 100 milliliter

cubic feet per second

1995

E. coli

1996

150

100

50

1,400

1,200

1,000

95 109 1023 e /20

1,200

1,000

800

600

925 1019 10123 116 11/20

8/28 912 9125 10/9 10/23

sample collection date

Flow

116

8/28 912 9/25 109 10/23

flow gauge date

11/6

100

1997

350

300

250

200

150

100 1

50 7
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Benthic Macroinvertebrates

1995 1996 1997
Organism Density 1616 473 1591
EPT Richness 14 9 16
Total Taxa Richness 24 14 23
Biotic Index 3.84 4.09 3.45
Percent Contribution of Dominant Family 57 25 56
Community Similarity Index (1) 95% 95% .95%
Total Score (possible 42) 29 36 24

* indicates sample not taken for this date
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The Winnipesaukee River

Site description

The corridor of the Winnipesaukee River surrounding
Site 2 is situated on a beautiful three-mile stretch of
heavily wooded, undisturbed shoreline with abundant
whitewater and excellent aquatic habitat. Its steep
grade and good distribution of boulders and large
cobble invite whitewater paddlers to challenge Class Il
and Il rapids during high water. The river bottom or
substrate provides a wide variety of flow and habitat
for both fish and macroinvertebrates. Volunteers
visiting the site often report on the abundance of
wildlife there including herons, ospreys, and many
tracks along the banks from nocturnal visitors. The site
is characterized by steep, well vegetated banks and 80% tree canopy cover. The Winnipesaukee River is heavily
influenced by many impoundments in the watershed regulating water levels at Silver Lake, Paugus and Opechee
Bays, and Lake Winnipesaukee.

Field chemistry and E. coli

Field chemistry data collected at Site 2 from 1996 and 1997 indicate very stable conditions for pH, adequate acid
neutralizing capacity, moderate conductivity, and abundant dissolved oxygen. E. coli bacteria and corresponding
flow data at this site from 1995 through 1997 indicate that significant rain events trigger isolated rises of bacterial
contamination. However, E. coli concentrations over the three-year sample period never exceeded the Class B Water
Quality Standard and only two sample events exceeded the Standard for designated swim beaches in New
Hampshire.

Benthic macroinvertebrates
Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets are set
in three feet of riffle water with an average velocity of 4.5 feet per second. Organism Density dropped significantly
in 1996 and reflects a change in conditions influenced by the relocation of the baskets. Baskets were deployed in a
shallow, fast moving, riffle habitat in 1995 and 1997. In 1996, the baskets were placed behind a large boulder which
deflected a significant amount of flow. Many of the predators were not present in the macroinvertebrate community
collected in 1996 and as a result, both Organism Density and Total Taxa Richness were reduced.

Although the density of the community shifted in

1996, the community composition remained relatively
% % % % % 2 stable with EPT Richness averaging 64% from 1995 to
1997. River quality is considered to be “non-impaired” or
= .'“. DT .I: : / . I-..... ; ..

“excellent” when EPT families comprise at least 50% of
the sample. The three-year Biotic Index averaged 3.79 or
“very good” which indicates very little organic pollution
entering this portion of the Winnipesaukee River. The
Percent Contribution of Dominant Family over the three-
year period remained stable with Philopotamidae
(Caddisfly larvae) dominating. Although the placement of
the baskets was shifted to a lower velocity environment in
1996, the invertebrate community dominance did not
shift, indicating a uniform and well-distributed food
supply in the stream habitat.

The three-year average total score based upon benthic
macroinvertebrate metrics was 29, the Community

= Similarity Index ranked 95% with this section of the

Adopt-a-River Site Sponsor: Winnipesaukee River scoring 93% for habitat assessment.

Franklin Savings Bank Site 2 receives a 5.5 Dragonfly Rating from 1995 to 1997
Franklin, NH and indicates “very good” to “excellent” river quality.
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# of colonies per 100 milliliter

cubic feet per second

E. coli

1000 150 150
9200
800
o 100 100
600
500
40
10 50 50
20
100
<1 1
0+ 0+ 0+
925 109 1023 11/6 1120 8/28 912 9/25 10/9 10/23 116 8/20 9/10 9/24 10/8 10/22 115
sample collection date
18,000 16,000 4,500
16,000 14,000 4,000
14,000 12,000 3,500
12,000 3,000
10,000
10,000 2,500
8,000
8,000 2,000
6,000
6,000 1,500
4,000 1 4,000 1,000
2,000 2,000 500
0 0+ 0

925 1019 1023 11/6 11/20 8/28 912 925 109 10/23 16 8/20 9/10 9/24 10/8 10/22 115

flow gauge date

Benthic Macroinvertebrates

1995 1996 1997
Organism Density 1853 1512 1905
EPT Richness 13 12 14
Total Taxa Richness 19 19 21
Biotic Index 3.94 4.30 3.97
Percent Model Affinity** 33 35 26
Community Similarity Index (1) 87% 87% 87%
Total Score (possible 42) 29 31 25

* indicates sample not taken for this date
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The Merrimack River

Site description

The confluence of the Pemigewasset and
Winnipesaukee Rivers forms the Merrimack River.
One half-mile downstream of this confluence, Site 3 is
located in a deep riffle habitat. Large boulders are
strewn across the width of the river and the entire
corridor is characterized by overhanging plants,
submerged logs, and undercut banks. In addition to
the large number of boulders dominating the aquatic
habitat, cobble and gravel comprise the river bottom
or substrate. The tree canopy is only 34% with much i
of the river exposed to sunlight. As a result, 20% of C o

the submerged substrate is covered with periphyton Uﬁ ﬁw ‘*
(algae on rocks). Both banks along this corridor are AW b
steep and heavily wooded with no evidence of
erosion.

.,J

Field chemistry and E. coli

Field chemistry data collected at Site 3 from 1996 and 1997 indicate very stable conditions for pH, adequate acid
neutralizing capacity, moderate conductivity, and abundant dissolved oxygen. E. coli bacteria and corresponding
flow data compiled for this site from 1995 through 1997 indicate that a significant rain event just before the October
23, 1995 sampling day produced a significant spike in bacterial contamination. However, E. coli concentrations
observed in 1996 during a similar level of flow on the same day in October produced insignificant concentrations of
E. coli bacteria. Except for the one isolated event in 1995, every sample collected from this site has been well below
the Class B Water Quality Standard for surface waters in New Hampshire.

Benthic macroinvertebrates

Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets are set

in a riffle environment in three feet of water with an average velocity of 2.6 feet per second. Organism density

remained very stable over the three-year sample period and correlates with the consistent basket placement each

year. The community composition remained extremely stable over the three-year period with EPT Richness

averaging 66% from 1995 to 1997. River quality is considered to be “non-impaired” or “excellent” when EPT families
comprise at least 50% of the sample. The three-year

Biotic Index averaged 4.07 or “very good” which
% indicates very little organic pollution entering this
portion of the Merrimack River. The Percent

4 e 'ﬁﬁ.&:ﬁ' r Contribution of Dominant Family over the three-year
N

period remained stable with Hydropsychidae remaining
dominant. The Hydropsychidae are “filtering collectors.”
Their dominance in the samples indicates that the food
supply reaching this site is comprised of very fine
particles. Given the location of Site 3, this most probably
indicates that coarse materials have been broken down
in both the Pemigewasset and Winnipesaukee Rivers
and the “fines” drift downstream past this site and
support a community dominated by filtering collectors.
The three-year averge total score based upon benthic
macroinvertebrate metrics was 28, the Community
Similarity Index ranked 87% and this section of the
: Merrimack River scored 89% for habitat assessment. Site
Adopt-a-River Site Sponsor: 3 receives a 5.5 Dragonfly Rating from 1995 to 1997 and

Franklin Waste Water Treatment Facility indicates “very good” to “excellent” river quality.

Franklin, NH
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I notice first to my surprise, that
the river was all alive with leaping
fish, their heads seen continually
darted above the water... it was a

great flight of ephemerae.
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# of colonies per 100 milliliter

cubic feet per second

E. coli

1995 1996 1997
lu;: <1 0+ 0+
sample collection date
Flow
flow gauge date
Benthic Macroinvertebrates

1995 1996 1997
Organism Density 527 2001 1153

EPT Richness 12 13 12

Total Taxa Richness 24 22 21
Biotic Index 4.52 4.87 3.90

Percent Contribution of Dominant Family 28 33 48
Community Similarity Index (1) 89% 89% 89%

Total Score (possible 42) 36 33 27

* indicates sample not taken for this date
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The Merrimack River

Site description

Site 4 is located on the Merrimack River
approximately .8 miles downstream of the Franklin
Wastewater Treatment Facility. This site was chosen
for its location in the river where complete mixing of
treatment plant effluent has occurred. Site 4 is
characterized by a smooth, unbroken glide or “run”
with no riffle habitat due to the extremely low
gradient. The river there is between 100 and 115'
wide with well-vegetated banks that provide 60%
tree canopy cover. Substrate at this site is extremely
uniform with gravel and small cobble comprising
90% of the riverbed material. Land-use along this
corridor is primarily agricultural with much of the
cropland planted with corn.

Field chemistry and E. coli

Field chemistry data collected at Site 4 from 1996 and 1997 indicate very stable conditions for pH, acid neutralizing
capacity, and conductivity. The dissolved oxygen is slightly reduced along this stretch of the Merrimack and reflects
the change in gradient and lack of natural aeration provided by the riffles encountered at previous sites. E. coli
bacteria and corresponding flow data compiled for this site from 1995 through 1997 indicate that significant rain
events produced spikes in bacterial contamination. In 1995, a substantial rain event in October triggered a spike in
E. coli bacteria that exceeded the Class B Water Quality Standard. Similar events with corresponding elevations in

E. coli concentrations were recorded in 1996 and 1997. The annual spikes in E. coli at this site merit further
investigation into nonpoint sources of pollution (runoff) along the corridor.

Benthic macroinvertebrates

Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets are set
in a glide or “run” environment in two to three feet of water with an average velocity of 2.3 feet per second.
Organism Density increased dramatically from 1995 to 1996, due to approximately one-third of the basket area
being above the water line in 1995 during low flow conditions. The community composition remained relatively
stable over the three-year period with EPT Richness contributions averaging 55% from 1995 to 1997. River quality is
considered to be “non-impaired” or “excellent” when
EPT families comprise at least 50% of the sample. The
three-year Biotic Index averaged 4.43 or “good” which
indicates an intermittent supply of organic pollution
(such as bacteria and fertilizers) to this portion of the
Merrimack River. The Percent Contribution of
Dominant Family over the three-year period
fluctuated with Hydropsychidae dominance in 1995
and 1997 and Chironomidae in 1996. Although the
Chironomidae comprised 33% of the community in
1996, it does not indicate stream degradation. A river is
considered to be severely degraded when the
Chironomidae or Oligochaeta represent more than
50% of the invertebrate community.

The three-year average total score based upon
benthic macroinvertebrate metrics was 32, the
Community Similarity Index ranked 89%. This section
of the Merrimack River scored 72% for habitat
assessment. Site 4 receives a 4.5 “Dragonfly rating”

Adopt-a-River Site Sponsor: from 1995 to 1997 and indicates “good” to “very good”
Franklin Waste Water Treatment Facility river quality.
Franklin, NH
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There is nothing to be seen but the
smooth black mirror of the water...
the river is here for half a mile
completely shut in by the forest.
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# of colonies per 100 milliliter

cubic feet per second

E. coli

1995 1996 1997
lu:} 0 0 1

95 109 1023 1/6 /20 8/28 912 9125 10/9 10/23 116 820 910 924 10/8 10/22 11/5

sample collection date

Flow

18,000 16,000 4,500

16,000 14,000 4,000

14,000 12,000 3,500

12,000 3,000
10,000

10,000 2,500
8,000

8,000 2,000
6,000

6,000 1,500

4,000 4,000 1,000

2,000 2,000 500 4
0 0 0

9/25 109 103 116 120 8/28 9/12 9/25 109 1023 116 8120 9/10 9124 10/8 10/22 115

flow gauge date

Benthic Macroinvertebrates

1995 1996 1997
Organism Density 3343 1436 746
EPT Richness 16 12 11
Total Taxa Richness 24 24 20
Biotic Index 3.99 4.27 4.47
Percent Contribution of Dominant Family 68 58 40
Community Similarity Index (1) 75% 75% 75%
Total Score (possible 42) 29 28 33

* indicates sample not taken for this date
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The Merrimack River

Site description f
The Merrimack River at Site 5 forms the boundary between 4 /*
the towns of Boscawen and Canterbury where the river is e
very flat with a continuous, smooth glide. The bottom

consists of uniform substrate composed primarily of gravel
with some cobble. Emergent and submergent vegetation is /
common at this site with 61% open tree canopy allowing for |
ample sunlight with periphyton covering 30% of the river- 4
bottom. Both banks are well-vegetated and exhibit bedrock y
exposures on either side of the river. Land-use along the
corridor is primarily forested (Merrimack River State Forest
in Boscawen) and agricultural (sod farm in Canterbury).

Field chemistry and E. coli

Field chemistry data from Site 5 from 1996 and 1997 indicate very stable conditions for pH, acid neutralizing
capacity, and dissolved oxygen. Conductivity values at this site do not indicate any sources of nonpoint source
pollution immediately upstream. E. coli bacteria concentrations were all well below the Class B Water Quality Stan-
dard of 406 counts per 100ml except for the collection conducted on October 23, 1995. This sampling event
corresponded with the highest flow event of the 3-year period. Upstream investigations may determine sources of
polluted runoff including bacterial contamination.

Benthic macroinvertebrates
Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets were
set in a “glide” (gentle downward grade) environment in two to three feet of water with an average velocity of 1.8
feet per second. Organism density decreased steadily from 1995 to 1997. This may be due to a change in habitat. In a
dynamic river such as the Merrimack, bottom depth and composition can change rapidly. In this case, aquatic plant
areas grew in size, covering the basket area. This resulted in their being hidden from many of the insects who
colonized baskets in previous years. Although the organism density dropped from 3,343 to 746, Total Taxa Richness
remained basically unchanged.This is important to note because although the density dropped over the three-year
study period, virtually no representative organisms were lost, which indicates a stable trend in river quality. The
EPT Richness contributions to the macroinvertebrate community averaged 57% from 1995 to 1997. River quality is
considered to be “non-impaired” or “excellent” when EPT families comprise at least 50% of the sample. The three-
year Biotic Index averaged 4.24 or “very good” which indicates that although organism density declined, organisms
comprising that community are mostly intolerant to pollution. The Percent Contribution of Dominant Family over
the three-year period fluctuated with Hydropsychidae
dominance in 1995 and 1996 and Gammaridae in 1997.
The shift in dominance to Gammaridae is due to a
change to coarse organic matter and a population
dominated by gathering collectors. This usually indicates
decomposed sewage, animal manure, or other organic
material deposited on the bottom. Without additional E.
coli sampling to support this theory, it is highly likely that
the shift in dominant family can be attributed to the high
degree of river bottom covered with silt (embeddeness)
observed during the 1997 basket retrieval and the
abundant plants surrounding the baskets forming a
coarse, unprocessed food supply.
The three-year averge total score based upon benthic
macroinvertebrate metrics was 30, the Community
: — - - Similarity Index ranked 75%. This section of the
.--:—1:_""-'1--‘-"""4 = ; % Merrimack River scored 65% for habitat assessment. Site

i e 5 receives a 5.0 Dragonfly Rating from 1995 to 1997 and
- indicates “very good” river quality.

-

Available for adoption
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The inhabitants of the river are
peculiarly wide awake this warm

day - fishes, frogs, and toads, from
time to time - and quite often 1
hear a tremendous rush of a pickerel
after his prey.
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# of colonies per 100 milliliter

cubic feet per second

E. coli

900 100 100
800
700
600
500
50 50
400
300
200
100
* * * 1
0+ 0 0+
925 109 1023 11/6 11/20 8/28 912 9/25 10/9 10/23 116 8/20 9/10 9/24 10/8 10/22 115
sample collection date
18,000 16,000 4,500
16,000 14,000 4,000
14,000 12,000 3,500
12,000 3,000
10,000
10,000 2,500
8,000
8,000 2,000
6,000
6,000 1,500
4,000 4,000 1,000
2,000 1 2,000 500
0 0 0

9/25 109 103 116 120 8/28 9/12 9/25 109 1023 116 8120 9/10 9124 10/8 10/22 115

flow gauge date

Benthic Macroinvertebrates

1995 1996 1997
Organism Density 2172 * 816
EPT Richness 11 * 12
Total Taxa Richness 17 * 15
Biotic Index 4.32 * 4.59
Percent Contribution of Dominant Family 68 * 55
Community Similarity Index (1) 79% * 79%
Total Score (possible 42) 29 * 31

* indicates sample not taken for this date
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The Merrimack River

Site description

Located on the upstream side of the Route 4 bypass bridge
on the Merrimack River, Site 6 is downstream of extensive
agricultural operations and the Riverlands Conservation
Area, a popular swimming location. This site is
characterized by deep, slow moving water with abundant
sedimentation, deposition, and shifting sand bars. The river
bottom is composed primarily of coarse and fine grained
sand with some gravel along point bars. The river is 150" to
200" wide at this site with 30% tree canopy cover and many
large meanders with steep banks along the main channels
or thalwegs. The banks are fairly well-vegetated but erosion
and undercutting is evident in this dynamic area.

The riparian corridor is narrow in sections where
agricultural activities are well-established.

Field chemistry and E. coli

Field chemistry data was collected at Site 6 in 1996 and reflects conditions consistent with a slow moving, deep river
channel for pH, acid neutralizing capacity, and dissolved oxygen. Conductivity at this site was relatively low and
does not indicate any sources of nonpoint source pollution immediately upstream. E. coli bacteria at this site were all
well below the Class B Water Quality Standard of 406 counts per 100ml except for the sample collected on October
23, 1995, which corresponded with the highest flow event of the three-year period. Upstream investigations may
reveal causes of nhonpoint source pollution (runoff) including bacterial contamination.

Benthic macroinvertebrates
Benthic macroinvertebrate data from this site has been collected and analyzed for two years. Rock baskets were set
in a shallow glide environment in two to three feet of water in 1995 and 1996. Unfortunately, the baskets were
vandalized in 1996 and no data is available for that year. In 1997, the location was shifted to deeper water to
discourage disturbance. Both sites have an average velocity of 2.2 feet per second. Although Organism Density
decreased significantly from 1995 to 1997, Total Taxa Richness only decreased by two. The dramatic drop in density
from 2,172 to 816 is attributable to the change in habitat resulting from basket relocation but the stability in Total
Taxa Richness reflects good river quality at this site. In support of this trend, the EPT Richness contributions to the
macroinvertebrate community averaged 75% for the two-year period. River quality is considered to be “non-
impaired” or “excellent” when EPT families comprise at

least 50% of the sample and the abundance of Mayfly
% % % % taxa at this site account for the high EPT percentage. The
two-year Biotic Index averaged 4.45 or “good” which

indicates that although organism density showed a
decline, the organisms comprising that community are
mostly intolerant to pollution. The Percent Contribution
of Dominant Family over the two-year period averaged
60.5% with Hydropsychidae representing the dominant
family in the community. The abundance of well-
processed organic matter such as fallen leaves and other
vegetation at this site are ideal for filtering collectors
such as Hydropsychidae.

The two-year average total score based upon benthic
macroinvertebrate metrics was 30, the Community
Similarity Index ranked 79%. This section of the
Merrimack River scored 38% for habitat assessment. Site
6 receives a 4.0 Dragonfly Rating from 1995 to 1997 and

Available for adoption indicates “good” river quality.
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The river is so low now that you

can see its bottom, shined on by
the sun...
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# of colonies per 100 milliliter

cubic feet per second

E. coli

1996

150

100

50

550
50
450
40
0
300
0
20
150
1001
Ey
0
95 109 1023 16 W20
2,500
2,000 1
1,500 1
1,000
500
0
925 1009 1023 16 1120

3,500

3,000

2,500

2,000

1,500

1,000

500

8/28

912 9125 10/9 10/23

sample collection date
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II

8/20 910 9124 10/8 10/22 11/5

8120 9/10 9124 10/8 10/22 115

Benthic Macroinvertebrates

1995 1996 1997
Organism Density 1256 1020 1795
EPT Richness 11 6 15
Total Taxa Richness 17 12 20
Biotic Index 4.12 3.86 3.77
Percent Contribution of Dominant Family 54 64 65
Community Similarity Index (1) 65% 65% 65%
Total Score (possible 42) 29 28 20

* indicates sample not taken for this date
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The Contoocook River

Site description

Located on the Contoocook River in Boscawen just
upstream of the confluence with the Merrimack
River, Site 7 is adjacent to the old Stratton Flour Mill
complex and Rivco Industries. Fluctuations in flow
can be quite dramatic at this site with a hydroelec-
tric dam situated approximately 1000' upstream.
Historical channelization (deep water gouges) has
occurred at this site from long concrete footings
that support the abandoned tannery/flour mill com-
plex. The riffle habitat at this site, however, is very
well-developed and offers a wide variety of flow,
substrate, and tree canopy cover for both fish and
macroinvertebrates. Substrate is comprised of large
cobble, gravel, and boulders with a few perma-
nently exposed. The river averages 100' in width at
this location with 66% open tree canopy and 60%
algal cover on the river bottom.

Field chemistry and E. coli

Field chemistry data have been recorded at this site in 1996 and 1997. Conditions are consistent with a fast moving,
shallow river for pH, acid neutralizing capacity, and dissolved oxygen. Conductivity data at this site were somewhat
elevated and indicate a high incidence of sediment and other solids suspended in the water—not unusual given the
turbulent nature of this stretch. E. coli bacteria concentrations at this site were all well below the Class B Water Qual-
ity Standard of 406 counts per 100ml except for the sample collected on October 23, 1995 which corresponded with
the second highest flow of the 3-year period. The correlating spikes in E. coli bacteria with increased flows reflect
many sources of polluted runoff from a large and diverse watershed.

Benthic macroinvertebrates
Benthic macroinvertebrate data from this site have been collected and analyzed for three years. Rock baskets were
set in a shallow, swift moving riffle habitat in one to two feet of water with an average velocity 5.11' per second. Or-
ganism Density measured during the three years at this site remained very stable and reflects consistent deploy-
ment of baskets at the same location within the riffle. The three-year EPT Richness contribution to overall taxa at
this site averaged 63% which indicates a healthy commu-
nity dominated by intolerant or sensitive organisms.
River quality is considered “non-impaired” or “excellent”
% when EPT families comprise at least 50% of the commu-
nity. The three-year Biotic Index averaged 3.92 or “very
good” which indicates that the majority of organisms
!  present at this site are sensitive or intolerant to pollution.
’ The Percent Contribution of Dominant Family averaged
61.0% with Hydropsychidae larvae representing the
dominant family in the community. The abundance of
well-processed organic matter such as decayed fallen
leaves and plants at this site make it ideal for filtering
collectors such as Hydropsychidae. The average total
score based upon benthic macroinvertebrate metrics was
26, with the Community Similarity Index ranking 65%,
indicating minimal impairment.
This section of the Contoocook River scored 78% for
habitat assessment and received a 4.5 Dragonfly Rating
from 1995 to 1997 indicating “good to very good”

Available for adoption. ' ' river quality.
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How many memorable localities in a
river walk! Here is the warm
wood-side; next the good fishing bay;
and next, where the old settler was
drowned when crossing on the ice a
hundred years ago. It is all storied.
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Benthic Macroinvertebrates

1995 1996 1997
Organism Density * * *
EPT Richness * * *
Total Taxa Richness * * *
Biotic Index * * *
Percent Contribution of Dominant Family * * *
Community Similarity Index (1) * * *
Total Score (possible 42) * * *

* indicates sample not taken for this date
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The Merrimack River

Site description

The main channel of the Merrimack River just
below Sewalls Falls is non-wadable and some-
what treacherous during high flows. Site 8 is
situated in an accessible portion of the river
where conditions are deeper and more slow-
moving with abundant ledge and sand deposi-
tion. At this point, the Merrimack River is be-
tween 180" and 200" across with large boulders
and cobble dominating the river bottom. There
are several slower pools and backwater areas
along this stretch where large deposits of sand
have accumulated, giving rise to abundant
stands of aquatic plants. Both banks are well-
vegetated with little evidence of erosion. The
58% open tree canopy allows ample sunlight
penetration of the water at this site. Ten per-
cent of the submerged cobble and gravel are covered with periphyton (algae on submerged rocks). There are several
stream channel alterations upstream of this site including the Sewalls Falls Bridge, NH Fish and Game Public Access
Facility, and Sewalls Falls Dam and bypass facility.

Field chemistry and E. coli

Field chemistry data were collected at Site 8 in 1996 and 1997. Conditions at the site are consistent with a fast-
moving, river habitat for pH, acid neutralizing capacity, and dissolved oxygen. Conductivity values at this site were
somewhat lower than expected in a river of this size. This is probably due to its stable banks with minimal erosion.
E. coli bacteria samples were collected in 1996 and 1997 with concentrations at the site well below the Class B Water
Quality Standard of 406 colonies per 100ml. Although some significant flow events were recorded in 1997, there was
only one corresponding spike in E. coli bacteria on the November 5" sample date which was well below the Class B
Standard. Although dilution of contaminants at this site is extremely high, a consistent source of E. coli bacteria
would have produced a discernible spike during times of high flow.

Due to lack of macroinvertebrate data, no Benthic macroinvertebrates
Dragonfly Rating is available for this site. Artificial substrate or rock baskets were placed at
Site 8 in 1996 and 1997. Unfortunately, the baskets

set in 1996 were vandalized and never found. In

; = , 1997, the baskets were completely buried in sedi-
ment during high flow. Rock baskets will be relo-
cated in 1998 and subsequent sampling years with
deployment planned for upstream of the Sewalls
Falls Road Bridge. The habitat assessment com-
pleted for this site scored 88 out of a possible 240
points (36%), which reflects numerous instream
alterations, lack of instream fish habitat, and high
degree of embeddedness of gravel and cobble by
sediment on the river bottom. A cursory examina-
tion of the macroinvertebrate habitat at this site
revealed a large number of Odonata, Ephemerop-
tera, Plecoptera, Trichoptera, and Megaloptera
with several Chironomidae cases present on sub-
strate. The Upper Merrimack Monitoring Program

Adopt-a-River Site Sponsor: looks forward to collecting biological community
Aries Engineering, Inc. data from this site in the future.
Concord, NH
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What an entertainment this river
affords! It is subject to so great
overflows owing to its broad intervals,
that a day’s rain produces a new
landscape. It is an advantage which
all towns do not possess.




E. coli
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Benthic Macroinvertebrates
1995 1996 1997
Organism Density * * 247
EPT Richness * * 7
Total Taxa Richness * * 15
Biotic Index * * 5.49
Percent Contribution of Dominant Family * * 42
Community Similarity Index (1) * * 58
Total Score (possible 42) * * 18

* indicates sample not taken for this date
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The Merrimack River

Site description

Downtown Concord is the backdrop for Site 9 which
lies downstream of the Manchester Street Bridge. As
the river meanders through the capital city, the water
is slow-moving and confined to a deep channel with
steep banks. The river-bottom at this site is composed
primarily of sand and silt with an isolated shoal in the
middle of the channel. Both banks are fairly well-
vegetated with some undercut and eroded areas.
Channel width at this site measures 200' with tree can- . x ‘\

opy cover limited to 36%. Upstream land-use includes = %\ R B

agriculture, commercial properties, and the downtown

Concord business district which generates significant

amounts of stormwater runoff. Substantial upstream alterations and bank disturbance occurred from 1996 through
1997 during the demolition of the old Manchester Street bridge and the simultaneous construction of a new bridge.
Bank disturbance, erosion, and subsequent turbidity and sedimentation in the river occurred during construction,
particularly during rain events.

Field chemistry and E. coli

Field chemistry data collected at Site 9 from 1996 and 1997 indicate very stable conditions for pH, adequate acid
neutralizing capacity, and abundant dissolved oxygen. The conductivity values recorded at this site escalated from
63.2 um hos/cm in 1996 to 101.3 ph mos/cm in 1997, which reflects the increase in turbidity and sedimentation from
the upstream construction activities. E. coli bacteria and corresponding flow data compiled for this site from 1996
and 1997 indicate that the significant rain event recorded on October 23, 1996 resulted in a violation of the Class B
Water Quality Standard designated at this site. A substantial portion of the watershed upstream of this site is imper-
vious (pavement, building roofs, etc.). The October rain event generated significant amounts of runoff from urban
areas which reach the river with little or no opportunity for absorption or filtration through vegetation. Many other
nonpoint source pollutants commonly associated with E. coli bacteria elevations probably entered the river during
the same rain event.

Benthic macroinvertebrates

Benthic macroinvertebrates were collected using rock baskets that were set in a slow moving, glide habitat with a
depth of two feet and a velocity of 1.8 feet per second. Organism Density at the site was very low which corre-
sponds with its low Taxa Richness of fifteen. River
quality is considered to be “non-impaired” or
“excellent” when EPT families comprise at least 50%
of the sample. At this site, EPT Richness only repre-
sented 46% of the community which is considered
“good.” The Biotic Index measured 5.49 or “fair” and
indicates that excessive nutrients are entering the
river and shifting the macroinvertebrate community.
Gastropods (snails) were the dominant family in 1997
comprising 42% of the invertebrates. This site is char-
acterized by slow moving water, abundant sunlight,
weed beds, and 75% periphyton cover (algae) on the
river-bottom. Gastropods tend to favor nutrient rich
environments where they scrape algae or periphyton
off substrate for food.

The total score for Site 9, based upon benthic
macroinvertebrate metrics was 18, the Community
Similarity Index ranked 58% and scored 58% for
habitat assessment. Site 9 receives a 2.5 Dragonfly
Rating for 1997 and indicates “poor” to “fair” river
quality.

Available for adoption

Upper Merrimack Monitoring Program ~ State of the Upper Merrimack: 1995-1997 41






Site 10

Pemigewasset River

dJ P
o e
\, (\'\9"453\)\(\
W

Northfield

Canterbury

Boscawen ¢~

~1

=¢

When 1 examine a flat sandy shore on
which the ripples now break, 1 find
the tracks of many little animals
that have lately passed along close to
the water’s edge.
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1995 1996 1997
Organism Density * 824 428
EPT Richness * 10 8
Total Taxa Richness * 20 18
Biotic Index * 5.15 5.51
Percent Contribution of Dominant Family * 21 33
Community Similarity Index (1) * 50 50
Total Score (possible 42) * 36 24

* indicates sample not taken for this date
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The Merrimack River

Site description

Situated on the east bank of the Merrimack River, adjacent to
Bow Junction, Site 10 is approximately .8 miles downstream
of the Concord Wastewater Treatment Facility. While the
western corridor along this stretch of the Merrimack is domi-
nated by a commercial zone and Interstates 93 and 89, the
eastern corridor is primarily wooded with some agricultural
fields upstream. A small island constricts flow along the east-
ern bank near a large outcropping of ledge in a shallow,
swift-moving section of river. The site has a mixture of ledge,
boulders, and large cobble with many snags and submerged
logs, providing abundant cover for fish. The width of the
Merrimack River at this point is 250-300' with well-vegetated
banks and 45% open canopy. Abundant sunlight ecnourages growth of a diverse community of algae, sponges, and
submerged and emergent plants.

Field chemistry and E. coli

Field chemistry data collected at Site 10 from 1996 and 1997 indicate very stable conditions for pH, adequate acid
neutralizing capacity, and abundant dissolved oxygen. The conductivity values are consistent with a high volume,
slow moving river. E. coli bacteria and corresponding flow data compiled for this site from 1996 and 1997 indicate
that the significant flow event recorded on October 23, 1996, triggered an elevation in bacteria. However, E. coli con-
centrations during this event were well below the Class B Water Quality Standard which indicates that the Merri-
mack River probably met its designation at that time.

Benthic macroinvertebrates
Benthic macroinvertebrate data for 1996 and 1997 have been collected and analyzed for Site 10. Rock baskets were
set in a swift-moving, deep riffle habitat with a depth of 2 feet and a velocity of 1.2 feet per second. Organism Den-
sity dropped by 400 from 1996 to 1997 with a corresponding loss of Taxa Richness and EPT Richness. Changing the
location of the rock baskets in 1997 most likely resulted in this shift in community structure. In 1996, EPT organisms
represented 50% of the community while only 44% of the macroinvertebrate community was comprised of EPT or-
ganisms in 1997. Although river quality is considered to be “impaired” when EPT organisms account for less than
50% of the community, the low representation in 1997
is more due to its habitat characteristics than river

quality. The Biotic Index measured 5.33 or “fair” and
indicates that abundant nutrients are entering the
system and shifting the community accordingly. In

1996, the macroinvertebrate community at this site
was dominated by Gammaridae (scuds) which are
gathering collectors. This indicates that coarse organic
debris collects on the bottom. Favoring a community
dominated by gathering collectors, changing the rock
basket location to a swift, riffle habitat in 1997 re-
sulted in a community dominated by “filtering collec-
tors,” indicating that the supply of nutrients is well-
decomposed and in fine particles.

This section of the Merrimack River scored 64%
for habitat assessment while the two-year average to-
tal score for Site 10, based upon benthic macroinverte-
brate metrics was 30. The Community Similarity In-

g e — dex ranked 50%, indicating substantial impairment.
Adopt-a-River Site Sponsor: Site 10 receives a 3.0 Dragonfly Rating for the

Public Service of NH, Corporate Office three-year period, indicating “fair” river quality.
Manchester, NH
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Community Similarity Index (1) * * 48
Total Score (possible 42) * * 28

* indicates sample not taken for this date
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The Merrimack River

Site description

Situated on the Merrimack River in Bow, Site 11 is one half-
mile downstream of the Garvin Falls Hydroelectric Dam. The
river is wide, slow-moving, and characterized by a deep chan-
nel with coarse and fine sands. The Garvin Falls Dam spans
the 250' width of the river channel. Both river banks are well-
vegetated and relatively undisturbed. A canoe portage access
area is located along the west bank just downstream of the
dam. An active railroad bed runs parallel to the river along the
west bank. Isolated boulders in the channel and dense stands
of pickerel weed along the banks provide habitat and cover
for fish. The 30% tree canopy cover allows abundant sunlight
penetration through the river, resulting in warm water tem-
peratures, and algal growth covering a high percentage of rocks and woody debris.

Chemistry and E. coli

Field chemistry data collected at Site 11 from 1996 and 1997 indicate very stable conditions for pH, conductivity, and
adequate acid neutralizing capacity. The dissolved oxygen measured 7.89 mg/L which is the lowest value among
UMMP sites. A dissolved oxygen deficit is created by the impoundment of the Merrimack River at the Garvin Falls
Dam. However, aquatic organisms will not become stressed until the dissolved oxygen drops below 5.0 mg/L. E. coli
bacteria and corresponding flow data compiled for this site from 1996 and 1997 indicate that the significant flow
event recorded on October 23, 1996 triggered an elevation in bacterial loading. Although the E. coli concentrations
on that date exceeded the Class B Water Quality Standard, this appears to have been an isolated event as all other
sample events were below the Class B Standard of 406 E. coli counts/100ml.

Benthic macroinvertebrates
Benthic macroinvertebrate data for 1997 have been collected and analyzed for Site 11. Rock baskets were setin a
slow-moving, deep habitat with a depth of four feet and a velocity of 1.4' per second. Organism Density was very
similar to that found at Site 10. This condition reflects the lack of “choice” habitat for macroinvertebrate colonization.
EPT Richness only comprised 44% of the community which normally indicates minimal impact when there is opti-
mal habitat availability. Although river quality is considered to be “impaired” when EPT organisms account for less
than 50% of the community, the low percentage in 1997 is due more to habitat than water quality. Similarly, the Per-
cent Contribution of Dominant Family reveals that Lep-
toceridae make up 53% of the community at this site.
Generally, a sample dominated (greater than 50%) by one
family indicates an environmental impact. However,
given the substantial width of the river at this point and
the location just below Garvins Falls Dam, the community
structure is most likely dictated by the habitat as well as
the upstream impoundment or “lake effect” caused by the
dam. The Biotic Index measured 5.33 or “fair” and indi-
cates a lack of suitable habitat and a nutrient rich environ-
ment. Moving the rock baskets upstream will be investi-
gated in following years. The bypass area contains riffles,
which should provide a better representation of macroin-
vertebrates than the slow-moving water site used from
1995-1997.

This section of the Merrimack River scored 72% for
habitat assessment while the total score based upon ben-
thic macroinvertebrate metrics was 28. The Community

Adopt-a-River Site Sponsor: . ' Similarity Index ranked 48%, indicating substantial im-
Public Service of NH. Merrimack Station pairment. Site 10 receives a 3.0 Dragonfly Rating for the
Bow. NH three year period, indicating “fair” river quality.
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UPPER MERRIMACK MONITORING PROGRAM SITE MAP AND MONITORING LOCATIONS

Pemigewasset River

Site 1

\ Pemigewasset River, Franklin

Site 2

Winnipesaukee River, Franklin

Site 3

Above Franklin Wastewater Treatment
Facility, Franklin

Site 4

Below Franklin Wastewater Treatment
Facility, Franklin

Site 5

Merrimack River State Forest,
Boscawen and Canterbury

Site 6

Below Riverlands, Boscawen and
Canterbury

Site 7

Contoocook River, Boscawen and
Penacook

Site 8

Sewall’s Falls, Concord

Site 9

Manchester Street Bridge, Concord

Site 10

Above Garvins Falls Dam, Bow

Site 11

Below Garvins Falls Dam, Bow
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UPPER MERRIMACK MONITORING PROGRAM PARTNERS

Concerned citizens from NH, VT, MA, and ME
Franklin High School, students and faculty
Franklin Wastewater Treatment Facility
Manchester Fly Fishing Club
Merrimack River Watershed Council
NH Department of Environmental Services
Notre Dame College, students and faculty
River Watch Network
Rundlett Junior High School
St. Paul’s School, students and faculty
Trout Unlimited, Basil W. Woods Chapter
Upper Merrimack River Local Advisory Committee
Volunteer Environmental Monitoring Network

The Conservation Commissions of the Towns of Boscawen, Bow, Canterbury, and Northfield

and the Cities of Concord and Franklin

UPPER MERRIMACK MONITORING PROGRAM VOLUNTEERS:

Theresa Angier
Bob Baczynski
Marian Baker
Andy Bisson

Jeffrey Blecharczyk
Lesley Blecharczyk
Matthew Bowser
Philip Bryce
Thomas Bugely
Sue Burns
Andy Chapman
Ken Coffin
Jean Collins
Diane Conley
Juliana Conley
Nathaniel Conley
Joe Conlin
Barbara Cook
Terry Corneau
Marlene Couture
Steve Couture
Bob Cregg
Larry Cushman
Geoff Dates
Cynthia DeSantis
Ted Diers
Michael Donahue
Georgette Dougherty
Philip Downie
Tom Duffy
Dennis Duffy
Christa Elliott
Don Fecteau
Beth Fensterwald
Robert Fife
Sarah Flanagan
Rebecca Foulkes

Terry Frost
Gordon Geick
Jim Graham
Joseph R. Gray
Peter C. Hall
Bill Hall
Florence Heffernan
Connie High
Jay High
Marilee A. Horn
Mike Howe
Christopher Hunt
Janet Insolia
Rachel Jacques
Betsy Janeway
Ben Kimball
Jill Kropewnicki
Nick Lambrou
Stephen C. Landry
Nancy Large
Bob Leary
Alicia Lehrer
Michael Loviglio
Steven Lowe
Bill Luti
Gary Lynn
James M. MacCartney
George Mansfield
Judy Mantua
Barbara McMillan
Michael D. Meeks
Michael McCall
Dorothy McDermott
Edmund Merrill
Pat Meyers
Douglas Miner
Randy Monti

1995—~1997

Laurie Nichols
Kenneth Noyes
Eric O’'Connor
Jennifer Orsi
Marlene Ostrowski
Susan PisinskKi
Donna Reardon
Carl Richter
Wes Ripple
Doug Robertson
Edwin Robinson
Sarah Rowe
Beth Roy
Aileen Ruggles
Susan Paschell
Sue Pisinkski
Bill Schmid
Tom Schwendler
R Scott Semmens
George Skilogianis
Arthur Soares
Frank Spagna
Matthew Stevens
John O. Stinson
Don Swanson
James Timmins
Michele L. Tremblay
Denise Turcotte
Ken Turkington
Claudette Verville
Margaret Watkins
Stanley Weglarz
David Whalen
Tom White
Robert Wood
Valorie Wright
Sue Yeager
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UPPER MERRIMACK MONITORING PROGRAM VOLUNTEERS: 1995—~1997

Faculty
Kerry Abel
Don Gray
David Pabst
Sarah Wakefield

Students
Bridge Aube
Barrett Batchelder
John Baxley
Coleen Brennan
Jennifer Brown
Kelly Byers
Ivy Carleson
Brad Cartier
Jennifer Croteau
James Dimond
Elizabeth Douville
Cathleen Duffy
Kate Favorite
Mitch Fleury
Josh Foley

UPPER MERRIMACK MONITORING PROGRAM VOLUNTEERS:
SAINT PAUL’S ScHooOL, CONCORD, NH

Faculty
Joel Potter
Ellen Bryan
Julie Yates

FRANKLIN HIGH ScHOOL, FRANKLIN, NH

Mark Gonthier
Stacy Gulick
Nick Harrie
Em Hoover

Monica Hopkins
Beth Hough
Kristen lvon

Normand Jenna

Stephen Kalacz
Peter Keefe
Marissa Kelin

Bart LaFlamme

Albert LaFlamme

Joey Lawrence
Paris Landry

Nadine Landry
Jenni Legare

Nicole Lessard

Adam MacDonald
Kim Marcoux
Sandy Marland

Students
Dana Chapin
Abby Cooke

Alex Jumin
Caroline Kovas
Paul Mysliwiec

Aaron Miller
Jeremy Nalge
Adnrea Niven
Kathy Pierce
Melissa Pierce
Maria Ragusa
Elisabeth Rayne
Jenn Richardson
Lauren Sanderson
Jean Scott
Tina Seavey
Carrie Sisson
Zack Stephen
Sam Stillings
Dennis Taft
Becki Therrien
JMe Valley
Jill Vesey
Stacy Ware
Jeff Yelle

1995~1997

Jerry O’Connor
Eric O’Connor
Morgan Pietz
Jackson Shafer
Hannah Sherill

Amanda Wynn

UPPER MERRIMACK RIVER LOCAL ADVISORY COMMITTEE REPRESENTATIVES

Boscawen
Stephen C. Landry

Michele L. Tremblay

Bow
Gary Lynn
Susan Paschell

Canterbury
Vacant

Concord

Edwin Robinson
Stephen Robinson

Franklin
Marilee A. Horn
Richard LaFlamme

Northfield
Richard Bellerose
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ADOPT-A-RIVER SITE SPONSORS

Adopt-a-River Site Sponsors have demonstrated river stewardship by their commitment to preserving
and protecting the upper Merrimack and its watershed. Sponsors provide annual financial assistance
and volunteer effort to the Upper Merrimack Monitoring Program.

The UMMP recognizes the following organizations:

Aries Engineering, Inc., Concord, NH
Franklin Waste Water Treatment Facility, Franklin, NH
Franklin Savings Bank, Franklin, NH
Public Service of NH, Corporate Offices, Manchester, NH
Public Service of NH, Merrimack Station, Bow, NH
Webster Valve, Inc., Watts Regulator, Co., Franklin, NH

Would you or your organization like to become a friend of the upper Merrimack?
For further information on the Adopt-a-River Site Program, please contact Michele L. Tremblay
at (603) 796-2615 or email at mtrembla@tds.net

STATE OF THE UPPER MERRMIMACK REVIEW TEAM

Angela Archer, NH Department of Environmental Services
Susan Paschell, UMRLAC
Keith Robinson, United States Geological Survey
Stephanie Vaine, Central NH Regional Planning Commission

The Upper Merrimack Monitoring Program extends its gratitude to the members of the Team who painstakingly reviewed this
report and made it better with their input and perspectives.

Upper Merrimack Monitoring Program ~ State of the Upper Merrimack: 1995-1997 D



E. coli Data Summary
(Colonies per 100 milliliters)

9/25/95 10/9/95 10/23/95 11/6/95 11/20/95

Site 1 * 80 710 70 <1
Site 2 * <1 170 <1 <1
Site 3 20 20 1150 10 <1
Site 4 <1 100 1000 10 10
Site 5 <1 * 900 10 *

Site 6 <1 20 870 30 10
Site 7 40 120 530 <1 <1

8/28/96  9/12/96 9/25/96  10/9/96 10/23/96 11/6/96

Site 1 50 109 174 40 170 2
Site 2 17 7 13 39 120 5
Site 3 70 83 86 92 100 5
Site 4 18 28 37 30 230 4
Site 5 3 3 10 62 205 5
Site 6 7 * 17 6 * 11
Site 7 25 33 25 18 155 6
Site 8 9 27 19 40 355 18
Site 9 5 14 77 34 480 22
Site 10 81 78 78 94 275 2
Site 11 20 25 32 44 525 14

8/20/97  9/10/97  9/24/97  10/8/97 10/22/97 11/5/97

Site 1 8 102 1 16 19 111
Site 2 1 18 1 12 7 32
Site 3 1 47 7 25 22 101
Site 4 4 19 4 6 7 121
Site 5 1 11 15 8 14 77
Site 6 5 11 16 * 1 63
Site 7 68 80 127 * 4 146
Site 8 13 26 4 26 11 230
Site 9 7 53 4 20 1 37
Site 10 34 42 12 17 4 34
Site 11 2 28 1 24 9 103
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Macroinvertebrate Data Summary

1995 Sites

Metric 1 2 3 4 5 6 7 8 9 10 11
Organism Density 392 1616 1853 527 3343 2172 1256 * * * *
EPT Richness 9 14 13 12 16 11 11 * * * *
Total Taxa Richness 18 24 19 24 24 17 17 * * * *
Biotic Index 6.30 3.84 394 452 399 432 412 * * * *
% Contribution of Dominant Family 26% 57% 64% 28% 68% 68% 54% * * * *
Community Similarity Index (1) 1 095 0.87 0.89 0.75 0.79 65% * * * *
1996 Sites

Metric 1 2 3 4 5 6 7 8 9 10 11
Organism Density 3769 473 1512 2001 1436 0 1020 O 0 824 0
EPT Richness 9 9 12 13 12 0 6 0 0 10 0
Total Taxa Richness 14 14 19 22 24 0 12 0 0 20 0
Biotic Index 413 409 430 487 427 * 386 * * 515 *
% Contribution of Dominant Family 66% 25% 60% 33% 58% * 64% * * 21% *
Community Similarity Index (1) 1 095 087 089 075 * 65% * * 0.5 *
1997 Sites

Metric 1 2 3 4 5 6 7 8 9 10 11
Organism Density 865 1591 1905 1153 746 816 1795 * 247 428 583
EPT Richness 15 16 14 12 11 12 15 * 7 8 7
Total Taxa Richness 25 23 21 21 20 15 20 * 15 18 16
Biotic Index 500 345 397 390 447 459 377 * 549 551 455
% Contribution of Dominant Family 38% 56% 76% 48% 40% 55% 65% * 42% 33% 53%
Community Similarity Index (1) 1 095 0.87 0.89 0.75 0.79 65% * 058 05 048
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