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3.6. Bacteria

Organisrns causing infections or disease (pathogens) are often excreted in the fecal
material of humans and other warm-blooded animals. Escheichia coli (E. coll) bacteria
is not considered pathogenic. E. coli is, however, almost universally found in the
intestinal tracts of humans and warm blooded animals and is relatively easy and
inexpensive to measure. For these reasons E. coll is used as an indicator of fecal
pollution and the possible presence of pathogenic organisms.

In fresh water, E coli concentrations help determine if the water is sa-fe for recreational
uses such as swimming. According New Hampshire's surface water quality standards,
Ciass B waters shall contain not more than either a geometric mean based on at least
three samples obtained over a sixty-day period of 126 E- coli per one hundred
milliliters (CTS/ lO0mL), or greater than 406 E. coli CTS/ 100mL in any one sample'

3.7. Total Phosphorus

Phosphorus is a nutrient that is essential to plants and animals, however, in excess
amounts it can cause rapid increases in the biological activity in water. This may
disrupt the ecological integrity of streams and rivers.

Phosphate is the form of phosphor-us that is readily available for use by aquatic
plants. Phosphate is usually the limiting nutrient in freshwater streams, which means
relatively smal1 amounts of phosphate can have a large impact the biological activity in
the water. Excess phosphorus can trigger nuisance algal blooms and aquatic plant
growth, which can decrease oxygen levels and the attractiveness of waters for
recreational purposes.

Phosphorus can be an indicator of sewage, animal manure, fertilizer, erosion, and
other types of contamination. There is no surface water quality standard for
phosphorus due to the high degree of natural variability and the difficulty of
pinpointing the exact source. However O.O5 mg/L total phosphorus is typically used
as a level of concern, which means DES pays particular attention to readings above
this level.

3.8. Metals

Depending on the metal concentration, its form (dissolved or particulate) and the
hardness of the water, trace metals can be toxic to aquatic life. Metals in dissolved
form are generally more toxic than metals in the particulate form. The dissolved metal
concentration is dependent on the pH of the water, as well as the presence of solids
and organic matter that can bind with the metal to render it less toxic' Hardness is
primarily a measure of the calcium and magnesium ion concentrations in water,
expressed as calcium carbonate. The hardness concentration affects the toxicity of
certain metals. Numeric criteria for metals may be found in New Hampshire's Surface
Water Quality Regulations (Env-Ws 1700).
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Table 4-1. Sampling stations and geographic information for the Ashuelot River, DES
VRAP. 2OO2

*Elevations have been rounded off to 100-foot increments for purposes of calibrating
the dissolved orTgen meter.

12
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Station ID Locatiotl Town/City Calibration
Elevation*

(feetl

28-Ash Route 31 Washington 1600

27 -Ash Mountain Road Lempster 1500

24a-Ash Route 10 Marlow 1100

23-Ash Route 10 Gilsum 800

20-Ash Stone Arch Bridge Keene 500

18-Ash Route 101 Keene 5UU

16-Ash Cresson Bridge Swanzey 500

15-Ash Thompson Bridge West Swanzey 400

O7-Ash Route 1 19 Winchester 400

0l-Ash 147 River Street Hinsdale 200

12
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5. RESULTS AND DISCUSSION

5. 1. Dissolved Oxygefl

5.1 .1 . Results and Discussion

Five measurements were made in the field for dissolved oxygen (DO) concentration at
1O stations from Washington to Hinsdale (Table 5-1). Al1 measurements met quality
assurance/quality control {QA/QC) requirements and are usable for New Hampshire's
2004 surface water quality report to the Environmental Protection Agency. The Class
B New Hampshire surface water quality standard for DO includes a minimum
concentration of 5.0 mg/L and a minimum daily average of 75 %o of saturation. In
other words, there are criteria for both concentration and saturation that must be met
before the dver can be assessed as meeting DO standards.

Table 5-1. Dissolved oxygen data summary for the Ashuelot River, New Hampshire,
2002. DES VRAP.

The influence of the urbanized area on the river can be seen by the declining DO
concentrations between Gilsum and Keene (Figure 5-1). After traveling through
Keene, the river began to experience an increase in DO to a level above the surface
water quality standard. DES is currently conducting an intensive DO study along this
reach of the river with sampling and computer modeling. Further downstream, DO
concentrations at Hinsdale were well above the surface water quality standard, which
indicates good oxygen levels entering the Connecticut River.

5.L .2 . Recommendations

r Continue sampling at all stations; this will be helpful when evaluating the
effects of implementing dissolved oxygen enhancements.

t 3

5 . 6 - 1 0 . 2
7.r-1o.4
6 . 6 -  1 0 . 4
8 .1 -11 .0

7 .5 -10 .1
6 . 9 - 1 0 . 0
8 .3 -  10 .8

otal dissolved oxygen measurements/samples by

NHDES
Volunteer River Assessment Program
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for the Ashuelot Rlver, NHDES VRAP' 2OOgTable 4-1. stations

Route 3 1 Washington 1600

Mountain Road Lempster 1500

Route 10 Marlow 1100

Route 10 Gilsum 800

Stone Arch Bridge Keene 500

Route 101 Keene 500

Cresson Bridge Swanzey 500

Thompson Bridge West Swanzey 400

Route 1 19 Winchester 400

147 River Street Hinsdale 200

*Elevations have been rounded off to 100-foot increments for purposes of

I ]

4. MONITORING PROGRAM DESCRIPTION

During the summer of 2OO 1, volunteers from the Ashuelot River l,ocal Advisory

Committee began water quality monitoring on the river in conjunction with

NHDES's Volunteer River Assessment Program. This effort provides water
quality data from the Ashuelot River relative to surface water quality standards'
In addition, the ongoing effort allows for an understanding of the river's
dynamics, or variations on a station-by-station and year-to-year basis The

data can also serve as a baseline from which to determine any water pollution
problems in the river and/or watershed. The Volunteer River Assessment
Program has provided fie1d training, equipment, and technical assistance'

Ten stations along the mainstem of the Ashuelot River were monitored in 2003
from its upper limits in Washington to just upstream of its confluence with the
Connecticut River in Hinsdale. Sampling station descriptions are provided in

Table 4-1 and locations ate shown on the foldout map on the following page

calibrating the dissolved orygen meter.
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5. RESULTS AND DISCUSSION

5.1. Dissolved Oxygen

I 4

5.1 .1 . Results and Discussion

Five measurements were taken in the held for dissolved oxygen concentration at
ten stations on the mainstem of the Ashuelot River from Washington to
Hinsdale (Table 5- 1). Of the 50 measurements taken, 40 met quality
assurance/quality control {OA/QC) requirements and are usable for New
Hampshire's 2004 surface water quality report to the Environmental Protection
Agency.

The Class B New Hampshire surface water quality standard for dissolved
orygen includes a minimum concentration of 5.0 mg/L and a minimum daily
average of 75 7o of saturation. In other words, there are criteria for both
concentration and saturation that must be met before the river can be assessed
as meeting dissolved o;grgen standards.

Table 5-1. Dissolved for the Ashuelot Rlver

oRelative 7o differences of both Rep and Dup exceeded starrdard in QAPP on7126

Dissolved oxygen concentration levels were above state standards on all
occasions and at all stations [Figure 5-1]. The average concentration of
dissolved oxygen was consistently above the Class B standard at all stations
ranging from 7 .4 mg/L to 9.8 mg/L. Levels of dissolved oxygen sustained above
the standards are considered adequate for wildlife populations and other
desirable water quality conditions.

7 . 3 5  -  I  1 . 6

7 .99 - 73.OO

6.43 -  9 .57

7 .Aa - 70.74

Total Number of Useable SamDles for

2OO4 NH Surface Water Oualitv Assessment
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4. MONITORING PROGRAM DESCRIPTION

I J

During the summer of 2O0 1 , volunteers from the Ashuelot River Local Advisory
Committee began water quality monitoring on the river in conjunction with
NHDES's Volunteer River Assessment Program. This effort provides water
quality data from the Ashuelot River relative to surface water quality standards.
In addition, the ongoing effort allows for an understanding of the river's
dynamics, or variations on a station-by-station and year-to-year basis. The
data can also serve as a baseline from which to determine any water pollution
problems in the river and./or watershed. The Volunteer River Assessment
Program has provided field training, funding, equipment, and technical
assistance.

Ten stations along the mainstem of the Ashuelot River were monitored in 2OO4
from its upper limits in Washington to just upstream of its confluence with the
Connecticut River in Hinsdale. Sampling station descriptions are provided in
Table 4-1 and locations are shown on the foldout map on the following page.

Ashuelot River, NHDES VRAP, 2OO4Table 4- l. stations for the

Route 3 1 Washington 1600

Mountain Road Lempster 1500

Route 10 Marlow 1100

Route 1O Gilsum 800

Stone Arch Bridge Keene 500

Route 101 Keene 500

Cresson Bridge Swanzey 500

Thompson Bridge West Swanzey 400

Route 119 Winchester 400

147 RiverStreet Hinsdale 200
*Elevations have been rounded off to 10o-foot increments for purposes of
calibrating the dissolved oxygen meter.
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5. RESULTS AND DISCUSSION

5.1. Dissolved Oxygen

5.1 .1 . Results and Discussion

Five measurements were taken in the field for dissolved oxygen concentration at
10 stations on the mainstem of the Ashuelot River from Washington to Hinsdale
[Table 5-1]. Of the 50 measurements taken, 47 met quality assurance./quality
control (QA,/QC) requirements and are usable for New Hampshire's 2006
surface water quality report to the Environmental Protection Agency.

The Class B New Hampshire surface water quality standard for dissolved
oxygen includes a minimum concentration of 5.0 mg,rl and a minimum daily
average of 75 7o of saturation. In other words, there are criteria for both
concentration and saturation that must be met before the river can be assessed
as meeting dissolved oxygen standards.

aRefative 7" differences ofreplicate exceeded standard in QAPP orr 5/22/04

Dissolved oxygen concentration levels were above state standards on all
occasions and at all stations (Figure 5-1). The average concentration of
dissolved orJgen was consistently above the Class B standard at all stations
ranging from 6.9 rng/L to 8.7 mg/L. Levels of dissolved o:ygen sustained above
the standards are considered adequate for wildlife populations and other
desirable water oualitv conditions.

I4

7 . 3 8  -  8 . 1 6

6 .30  -  7  .2 r

otal Nurnber of Useable Samples for
2006 NH Surface Water Oualitv Assessment



2OO2 ASHUELOT RIVER RAW DATA
'Abbreviated standard values have been used in this table for quick reference. Please see Env-Ws 17oo and

2002 VRAP Ashuelot River Baseline Parameters
zE-Ash, Route 31, Washington, NH

2002 VRAP Ashuelot River Additional parameters
28-Ash, Route 31, Washington, NH

2002 VRAP Ashuelot River Baseline parameters
27-Ash, Mountain Road, Lempster, NH

7:55 1 0 . 1 6 o,l 1 . 9 5.74 0
8 : 1 0 8 . 1 8 93.1 2 1 . 7 20.3 5.69 0.2

PC 8:04 7.95 90.2 2 1 . 6 17.9 6.33 0 . 8
7:45 5.62 64.2 20.2 6.05
7'.51 7.79 80.7 1 7 . 7 17.4 6.23 0.5

8:37 10 .39 92.4 10 1 . 6 5.59 0
9:04 8.57 94.8 20.3 22 5.69 0 . 1 5

PC 9:02 8 . 1 7 89.5 1 9 . 9 2 1  . 3 5.6I 0.9
PC 8:5 5 7 .05 9 1  . 9 20.6 5.98
o 8:52 7 .76 80,6 17 .2 1 7  . 7 6 . 1 6 0.85



200? VRAP Ashuelot River Additional Parameters
27-Ash, Mountain Road, Lempster, NH

.Sampler indicated tha
bottle touched bottom

2002 VRAP Ashuelot River Baseline Parameters
24a-Ash, Route 10, Marloq NH

9:23 10.44 95.5 1  1 . 3 5.69 U . J C

10:07 8.27 95 22.3 21 5.86 0.6
1 0 : 0 0 8.29 97.3 23.4 25 6.35 0.35

PC 9:50 6.5E 80.6 25.6 6.25
o 7.56 83.4 20.2 '19.3 6.42 0.05

2002 VRAP Ashuelot River Additional Parameters
z4a-Ash, Route 10, Marlow, NH

2002 VRAP Ashuelot River Baseline Parameters
23-Ash, Route 10, Gilsum, NH

9:54 '10.96 96.4 3 . 8 6 . 1  8 0.25
o 10:45 8.57 97.1 20.5 1 9 . 3 5.9 0.45

1 1 : 0 0 9 . 1 7 101.7 20.4 22.2 6.88 0,95
10:32 8 . 1 2 94 22.5 24.5 7.03

U 1 0 : 0 0 9 . 1 6 9E.6 1  8 . 9 19.4 6.98 0



2002 VRAP Ashuelot River Additional Parameters
23-Ash, Route 10, Gilsum, NH

2002 VRAP Ashuelot River Baseline Parameters
20-Ash, Stone Arch Bridge, Keene, NH

8:07 8.94 8 1 . 6 11.4 8 6.'r u o c

U 1O:45 8.57 97.1 20.5 1 9 . 3 5.9 0.45
E:45 6.54 73.6 20.8 6.86 0.65

PC 8:28 6,02 68.4 23 21 6.65
U 9 : 1  5 7  . 1 7 78.2 1 9 . 5 20.8 0.7

2002 VRAP Ashuelot River Addiiional Parameters
20-Ash, Stone Arch Bridge, Keene, NH

2002 VRAP Ashuelot River Baseline Parameters
18-Ash, Route 101, Keene, NH



2002 VRAP Ashuelot River Additional Parameters
18-Ash,  Route 101,  Keene,  NH

2002 VRAP Ashuelot River Baseline Parameters
16-Ash, Cresson Bridge, Swanzey, NH

9:40 8.54 77.6 1 1 5.5 5.7 1
9:45 8.07 90.5 ? 1 . 1 22.7 6.64 1 . 6

PC 1O:25 6.32 7 1 . 8 21.3 6.83 1 . 6
PC 10:05 4.99 58.8 24 23.3
o 1  1 : 0 0 7 .3 79.1 1 9 . 3 2 ' t .4 6.59 1 . 8

2002 VRAP Ashuelot River Additional Parameters
16-Ash, Gresson Bridge, Swanzey, NH

2002 VRAP Ashuelot River Baseline Parameters
'1s-Ash, Thompson Bridge, West Swanzey, NH

2002 | 1 0 : 1 8 1 0 . 1 93.2 1 . 8 4.4 6.89 0.86
6t22120O2 | 1 : 3 0 7.94 88.4 20.6 20.9 6.38 1 . 9

6t I  I tzu
1 0:40 8.96 103.8 24.3 6.99 1 . 8
10.25 1 3 . 6 25.96 25.5 7 . 3

o 9:55 7 . 5 82.9 1 9 . 8 21.2 6.9 'l .4



2002 VRAP Ashuelot River Additional Parameters
15-Ash, Thompson Bridge, west Swanzey, NH

2002 VRAP Ashuelot River Baseline Parameters
07-Ash, Route 119, Winchester, NH

10:0 ' l 9 .98 99.1 1  1 . 5 3.2 6.45 0.85
o 10:45 8.2 9 t . 4 20.7 21.2 6.21 1 . 3

PC 9:45 8.04 92.5 22.2 2'l 7  .03 1 .2
PC 9:40 6.94 6Z.O 24.1 24.2 6.84

9'.17 8.31 92,6 20.7 20.8 7  . 13 0.75

2002 VMP Ashuelot River Additional Parameters
07-Ash, Route 119, Winchester, NH

2002 VRAP Ashuelot River Baseline Parameters
01-Ash, 147 River Street, Hinsdale, NH

5t18t2002 9:05 10.76 96.4 1 0 . 6 3 . 3 6.62 1
o 9 : 3 0 8.96 99.3 20.4 21.2 6.35 1 . 5

8:50 8.7 5 100.9 22.2 1 9 . 6 0.95
8:45 8.27 1 0 0 . 5 23.8 7 .42

)n 1 t)AAt o b iu5 8.71 96.5 20.3 1 9 . 2 7 .79 0.2



2002 VRAP Ashuelot River Additional Parameters
01-Ash, 147 River Street. Hinsdale. NH
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l . INTRODUCTION

1.1. Purpose ofReport

Each year NHDES prepar€s and distributes a water quality report for each
volunteer group that is based solely on the water quality data collected by that
volunteer group during a specific year. The reports summatize and interpret
the data, particularly as they relate to New Hampshire surface water qua-lity
standards, and serve as a teaching tool and guidance document for future
monitoring activities by the individual volunteer groups. The purpose of this
report is to present the data collected by the Ashuelot River VRAP volunteers in
2003.

1.2. Report Format

Each report includes the following:

/ Volunteers River Assessmert Program (VRAPI Overview: This
section includes a discussion of the history ofVRAP, the technical
support, training and guidance provided by NHDES, and how data is
transmitted to the volunteers and used in surface water quality
assessments.

/ water Quality Parameters Typically Selected for Monitoring: This

section includes a brief discussion of water quality parameters
typically sampled by volunteers and their imPortance, as well as
applicable state water quality criteria or levels of concern'

/ Monitodng Program Description: A description ofthe volunteer
group's monitoring program is provided in this section including
monitoring objectives as well as a table and map showing sample
station locations.

r' Results and Discussion: Water quality data collected during the
year are summarized on a parameter-by-parameter basis using (1) a
summary table that includes the number of samples collected, data
ranges, the number of samples meeting New Hampshire water quality
standards, and the number of samples of adequate assessment
quality for each station, (2) a discussion of the data, (3) a list of
applicable recommendations, and (4) a river graph showing the range
of measured values at each station. Sample results reported as less
than the detection limit were assumed equal to one-half the detection
limit on the river graphs. This aPproach simplifies the understanding
of the parameter of interest, and specifically heips one to visualize
how the river or watershed is functioning from upstream to
doq'nstream. In addition, this format allows the reader to better
understand potential pollution areas and target those ateas for
additional sampling or environmental enhancements Where
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applicable, the river graph also shows New Hampshire surface water

quality standards or levels of concern for comparison purposes'

/ Appendix- Data: The appendix includes a spreadsheet showing the

data results and additional information such as the time the sample

was taken.
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2. VOLUNTEER RTVER ASSESSMENT PROGRAM
OVERVIEW

2. 1. Past, Present, and Future

In 1998, the New Hampshire Department of Environmental Services (DES)

initiated the New Hampshire Volunteer River Assessment Program (VRAP) as a

means of expanding public education of water resources in New Hampshire'
VRAP promotes education and awareness of the importance of maintaining
water quality in rivers and streams. VRAP was created in the wake of the

success of the existing New Hampshire Volunteer Lake Assessment Program

{VL\P), which provides educational and stewardship opportunities pertaining to

lakes and ponds to New Hampshire's residents.

Today, VRAP continues to serve the public by providing water quality

moniloring equipment, technical support, and educational programs. VRAP

supports &"i t dor"., volunteer groups on numerous rivers and watersheds
thioughout the state. These volunteer groups conduct water quality monitoring
on an ongoing basis. The work of the VRAP volunteers increases the amount of

river water quality information available to local, state and federal govemrnents,
which aliows for effective financial resource allocation and watershed planning

The intent of VRAP is to educate people of all ages and backgrounds about river

and stream water quality, the threats to water quality posed by increasing
population, development and industrialization, and the ways in which we can

all work tosether to minimize these impacts.

2.2. Technical Support

VRAP lends and maintains water quality monitoring kits to volunteer groups

throughout the state. The kits contain electronic meters and supplies for.in-
the-fleld" measurements of water temperature, dissolved o:.ygen, pH, specific
conductance (conductivity), and turbidity. These are the core parameters

typically measured by volunteers. However, other water quality parameters,

such as nutrients. metals, and E. coli can also be studied by volunteer groups,

although VRAP does not always provide funds to cover laboratory analysis
costs. Thus, VRAP encourages volunteer groups to pursue other fundraising
activities such as association membership fees, special events, in-kind services
(non-monetary contributions from individuals and organizations), and grant

writing.

VRAP typically recommends sampling every other week during the summer, and

citizen-monitoring groups are encouraged to organize a long-term sampling
program in order to begin to determine trends in river conditions. Each year

volunteers arrange a sampling schedule and design in cooperation with the

VRAP Coordinator. eroje-t designs are created through a review and discussion

of existing water quality information, such as known and perceived problem

areas or locations of exceptional water quality. The interests, priorities, and
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resources of the partnership determine monitoring locations, parameters, and

frequency.

Water quality measurements repeated over time create a picture of the

fluctuaiing conditions in rivers ald streams and help to determine where
improvements, restoration or preservation may benefit the river and the

communities it supports. Waier quality results are also used to determine if a

river is meeting surface water quality standards. Volunteer monitoring results,

meeting DES Quality Assurance and Quality Control (QA/QC) requFements'
supplement the efforts of DES to assess the condition of New Hampshire
surface waters. The New Hampshire Surface Water Quality Regulations are

available through the DES Public Information Center at
www.des.state.nh.tts,/wrnb / Env-Ws 17OO.pdf ot (6O3) 271-1975.

2.3. Training and Guidance

Each VRAP volunteer must attend an annual training session to receive a

demonstration of monitoring protocols and sampling techniques. Training

sessions are an opportunity for volunteers to come together and receive an

updated version of monitoring techniques. During the training, volunteers have

a chance to practice using the VRAP equipment and may also receive
instruction in the collection of samples for laboratory analysis Training is

accomplished in approximately three hours, after which volunteers are certified

in the care, calibration, and use of the VRAP equipment.

VRAP groups conduct sampling according to a prearranged monitoring schedule

and VRap protocols. VRAP aims to visit volunteers during scheduled sampling

events to vlrify that volunteers successfully follow the VRAP protocols. If

necessary, volunteers are re-trained during the visit, and the groupb
monitoring coordinator is notifred of the result of the verification visit'
Volunteer organizations forward water quality results to the VRAP Coordinator
for incorporation into an annual report and state water quality assessment

activities.

2.4. Data Usage

2.4 .1 . Public Outreach/Water Quality Reports

All data collected by volunteers are summarized in water quality reports that

are prepared and distributed after the conclusion of the sampling period
(typically fall or winter). Each individual volunteer group receives copies ofthe

report. The volunteers can use the reports and data as a means of

understanding the detaiis of water quality, guiding future sampling efforts, or

determinine restoration activities.
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2.4.2. State Surface Water Quality Assessments

Along with data collected from other water quality programs' specifrcally the

State Ambient River Monitoring Program, applicable volunteer data are used to

support periodic DES surface 'iater qualityassessments' VRAP data is entered

into fvHfips'" water quality database and is ultimately uploaded to the

Environmental Prote;tion Agency's database; STORET Assessment results and

the methodolory used to assess surface waters are published by DES every tv/o

years (i.e., Seciion 305(b) Water Quality Reports) as required by the-federal'Clean 
Water Act. The reader is encouraged to 1og on to the DES web page to

review the assessment methodolory and list of impaired waters

http: / /www.des.state.nh.us/wmb/ swqa/.

2.5. Quality Assurance/Quality Control

Inorder forVRAPdatatobeused. in theassessmentofNewHampshire 's
surface waters, the data must meet quality control guidelines as outlined in the

VRAP Quality Assurance Project Plan (QAPP). The VRAP QAPP was a-pproved by

NHDES and reviewed by oPA in the summer of 2003 The VRAP Quality
Assurance/Quality Control (QA/aC) measures include a six-step approach to

ensuring th. ..curacy of the Lquipment and consistency in sampling efforts'

. Calibration: AII meters are calibrated before the flrst measurement and

after the last one. Prior to each measurement, the pH and dissolved

orTgen meters aie calibrated'
. nufticate Analysls: A second sample is collected at the same time and

staiion as the oiiginal sample. The duplicate analysis should not be

cond.ucted at the same stalion over and over again, but should be

conducted at different stations throughout the monitoring season At

least 10o/o of all samples and measurements are duplicates'
r Replicate Analysis: A second measurement by each meter is taken from

the- original sample at one of the stations during the sampling day' As

with the duplicJte analysis, the replicate analysis should not be

conducted. at the sameitation over and over again, but should be

conducted. at different stations throughout the monitoring season'

. 6.0 pH Standard: A reading of the pH 6'0 buffer is recorded at one of

the itations during the 
".-flittg 

day lf ttre same sampling schedule is

used throughout the monitoring season' the 6'0 pH standard check

should be conducted at different stations'
. DI Turbidity Blank: A reading of the DI blank is recorded at one of the

stations during the sampling a.y. tf tn. same sampling schedule is used

throughout thJ monitoring season, the blank check should be conducted

at different stations
. Post-Calibration: At the conclusion of each sampling day, all meters

are calibrated.



Precision is calculated for field and laboratory measurements through sample
duplicates (environmental variability) and measurement replicates
(initrumental variability), and is calculated for each sampling day The use of

VRAP data for assessment purposes is contingent on compliance with a
parameter-specific relative percent difference (RPD) as derived from equation 1,
below. Any data exceeding the limits of the individual measures are disqualified
from sur{ace water quality assessments. All data that exceeds the limits
defrned by the VRAP QAPP are acknowledged in the data tables with an
explanation of why the data was unusable. Table 2-7 shows typical parameters

studied under VRAP and the associated quality control procedures.
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2.5 .1 . Measurement Performance Crlteria

(Equation 1)
l t ,  -  , .  I

R P D  = t  "  v  l 0 o  n / ot+-
where xr is the original samPle and
x2 is the duplicate/replicate sample

Table 2- 1. Field Analytical Quality controls

QC Check
Coriective

Action

Persoa Risponsible
for Corrdctive

Actiotl

Temperature
Field duplicate;
Measutement

reDlicate
1 O . 2  " C

Repeat Volunteer Monitors or
Program Marager

Precision

Dissolved
Oxygen

Field duplicate; + 2Yo of
saturation, or

i  O.2 mg/I

Recalibmte

repeat
Volunteer Monitors or

hoglam Manager
Precision

Insftument blark
r 2'/o of

+ 0.2 mgll

Recalibrate
instrument,

repear
Volunteer Monitors or

Proglarn Manager
Relative
accuracy

pH

Field duplicate; t  0.1 std
units

Recalibrate
instrument,

repeat
Volunteer Monitors or

Program Manager
Precision

Known buffer
(pH = 6.0)

i  0 . 1
standard

Recalibrate
rnsrument repeat

Volunteet Monitors or
Proglarn Mana€er

Specific
Conducta.nce

Field duplicate;
+ 30 pS/cm

Recalibrate
instrument,

repeat
Volunteer Monitors or

Pro$am Manager
Precision

Method blar* 15 .0  !S / cm

Recalibrate
instrument, Volunteer Monitors or

Program Manager

Turbidity

Field duplicate;

replicate
i  O . I  NTU

R€calibrate

repeat
Volunteer Monitors or

Proglaln Manager
Precisron

Method blank i  0 . l  NTU

Recalibrate

repeat
Volunteer Monitors or

Prograln Manager
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3. WATER QUALITY PARAMETERS TYPICALLY MEASURED
BY VRAP VOLUNTEERS

3. 1. Temperature

Temperature is one of the most important and commonly observed water

quality parameters. Temperature influences the rate of many physical, chemical

and bioiogical processes in the aquatic environment. Each aquatic species has

a range oi temperature and other factors that best support its reproduction and

the survival of offspring. Temperature can also impact aquatic life because oJ

its influence on parameters such as ammonia as well as the concentration of

dissolved oxygen in the water.

Temperature in Class B waters shall be in accordance with RSA 485-4:8, II

which states in part'any stream temperature increase associated with the

discharge of treated sewage, waste or cooling water, water diversions, or

releases shall not be such as to appreciably interfere with the uses assigned to

this class."

3.2. Dissolved Oxygen

Adequate oxygen dissolved in the water is crucial to the sunrival and successful

reproduction of many aquatic species' Organisms such as fish use gills to

trinsfer orygen to their btood for vital processes that keep the fish active and

healthy. Oxygen is dissolved into the water from the atmosphere, aided by wind

and wave action where it tumbles over rocks and uneven stream beds' Aquatic

plants and algae produce oxygen in the water, but this contribution is offset by

iespiration at night as well as by bacteria which utilize orYgen to decompose

plants and other organic matter into smaller and smaller particles'

O:rygen concentrations in water are measured using a meter that produces

.eia1.rgs for both milligrams per titer (mg/L) and percent (%) saturation of

dissolvid o:rygen. For Class B waters, any single dissolved o:.ygen reading must

be greater than 5 mg/L for the water to meet New Hampshire water quality

standards. This means that in every liter of water there must be at least five

milligrams of dissolved oxygen available for ecosystem processes.

More than one measurement of oxygen saturation taken in a twenty-four hour

period can be averaged to compare to the standards Class B waters must have

i dissolved oxygen content of not less than 757.> of saturation, based on a daily

average. The concentration of dissolved o>rygen is dependent on many factors

including temperature and sunlight, and tends to fluctuate throughout the day'

Saturation values are averaged because a reading taken in the morning may be

low due to respiration, while a measurement that afternoon may show that the

percent saturation has recovered to acceptable levels. Water can become
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saturated with more than 100% dissolved o)rygen lt should be noted that other

dissolved oxygen requirements in the New Hampshire Surface Water Quality
Regulations (Env-Ws 17O0) pertain to cold water fish spawning areas,
impound ments (dams),  and reservoi rs .

3.3.  pH

pH is a measure of hydrogen ion activity in water. The lower the pH, the more

acidic the solution due to higher concentrations of hydrogen ions' A high pH is

indicative of an alkaline or basic environment. pH is measured on a logarithmic
scale of0 to 14. NH rivers typically fall within the range of pH values from 6 to

8. Most aquatic species need a pH of between 5 and 9. pH also affects the

toxicity of other aquatic compounds such as ammonia and certain metals'

New Hampshire Surface Water Quality Regulations {Env-Ws 1700) state that pH

shall be bitween 6.5 and 8, unless naturally occurring. Readings that fall
outside this range may be due to natural conditions such as the influence of

wetlands near the sample station or because of the soils and bedrock in the

area. Tannic and humic acids released to the water by decaying plants, for

example, can create more acidic waters in areas influenced by wetlands. Low
pH can also be due to atmospheric deposition of chemicals emitted by sources
such as fossil fuel power plants and car emissions. When it rains, the
chemicals in the atmosphere can lower the pH of the rain (commonly referred to

as "acid rain"), which can, in tum, lower the pH of the river or stream. Acid
rain typically has a pH of 3.5 to 5.5.

3.4. Specific Conductance

Specific conducta ce (informally termed conductivity) is the numerica-l
expression of the ability of water to carry an electric current, and is a measure
of the free ion content in the water. Water contains ions (charged particles)

which can come from natural sources such as bedrock, or be introduced by

human activity. The free ions carry an electrical current' Conductivity can be

used to indicate the presence of chloride, nitrate, sulfate, phosphate, sodiurn,
magnesium, calcium, iron, and aluminum ions

There is no numeric standard for conductivity because levels naturally vary a
great deal according to the geologr ofan area. Conductivity readings are useful
for screening an area to determine potential pollution sources.

3.5. Turbidity

Turbidity is an indicator of the amount of suspended material in the water'

such as clay, si1t, algae, suspended sediment, and decaying plant material A .
high degree of turbidity can scatter the passage of light through the water, and

inhibit iight from reaching importa.nt areas. Clean waters are generally

associated with low turbidity, but there is a high degree of natural variability
involved. Rain events often contribute iurbidity to surface waters by flushing
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sediment, organic matter and other materials from the surrounding landscape
into surface waters. According to New Hampshire's Surface Water Quality
Regulations (Env-Ws 17O0), Class B waters shall not exceed naturally occurring

conditions by more than 10 Nephelometric Turbidity Units (NTU).

3.6. Bacteria

Organisms causing infections or disease (pathogens) are often excreted in the

fecal material of humans ald other warm-blooded animals' Escheichia coli (E'

coftJ bacteria is not considered pathogenic. E. coli is, however, almost
universally found in the intestinal tracts of humans and warm blooded animals

and is relatively easy and inexpensive to measure. For these reasons E. coliis
used as an indicator of fecal pollution and the possible presence of pathogenic

organisms.

In fresh water, E. coli concentrations help determine if the water is safe for

recreational uses such as swimming. According to New Hampshire's surface
water quality standards, Class B waters shall contain not more than either a
geometric mean based on at least three samples obtained over a sixty-day
period of 126 E. coli per one hundred milliliters (CTS/100mL), or greater than
406 E. coli CTS/ 100mL in any one sample.

3.7. Total Phosphorus

Phosphorus is a nutrient that is essential to plants and animals, however, in

excess amounts it can cause rapid increases in the biological activity in water'

This may disrupt the ecological integrity of streams and nvers.

Phosphate is the form of phosphorus that is readily available for use by aquatic
planti. Phosphate is usually the limiting nutrient in freshwater streams, which

means relatively small amounts of phosphate can have a large impact on the

biological activity in the water. Excess phosphorus can trigger nuisance algal

blooms and aquatic plant growth, which can decrease oxygen levels ald the

attractiveness of waters for recreational purposes.

Phosphorus can be an indicator of sewage, animal manure, fertilizer, etosion,

and other types of contamination. There is no surface water quality standard

for phosphoms due to the high degree of natural variability and the difficulty of
pinpointing the exact source. However 0.05 mg/L total phosphorus is typically

used as a level of concern, which means DES pays particular attention to

readings above this level.

3.8. Metals

Depending on the metal concentration, its form (dissolved or particulate) and

the hardness of the water, trace metaLs can be toxic to aquatic life. Metals in

dissolved form are generally more toxic than metals in the particulate form'

The dissolved metal concentration is dependent on the pH of the water, as well
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as the presence of solids and organic matter that can bind with the metal to

renderlt less toxic. Hardness is primarily a measure of the calcium and

magnesium ion concentrations in water, expressed as calcium carbonate The

hardness concentration affects the toxicity of certain metals. Numeric criteria

for metals may be found in New Hampshire's Surface Water Quality Regulations

{Env-Ws 17OO).
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4. MONITORING PROGRAM DESCRIPTION

Table 4-1. Sam stations for the Ashuelot River NHDES VRAP 2o,o3

iiiFl.nrtiotr" h.* been rounded off to 100-foot increments for purposes of

t - t

During the summer of 2001, volunteers from the Ashuelot River Local Advisory

Comm-ittee began water quality monitoring on the river in conjunction with

NHDES's Volunteer River Assessment Program This effort provides water

quality data from the Ashuelot River relative to surface water quality standards'

In addition, the ongoing effort allows for an understanding of the river's

dynamics, or variations on a station-by-station and year-to-year basis' The

data can atso serve as a baseline lrom which to detelmine any watef pollution

problems in the river and/or watershed. The Volunteer River Assessment

ittogrrm has provided held training, equipment, and technical assistance'

Ten stations along the mainstem of the Ashuelot River were monitored in 20O3

from its upper tmlits in Washington to just upstrcam of its confluence with the

Connecticul River in Hinsdale. Sampling station descriptions are provided in

Table 4-1 and locations are shown on the foldout map on the following page'

Route 10

Kol-1re ru 1

147 River Street

calibrating the dissolved oxygen meter.
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5. RESULTS AND DISCUSSION

5. 1. Dissolved Oxygen

5.1 .1 . Results and Discussion

Table 5-1. Dissolved for the Ashuelot River VRAP

"n"l^tiu" 
o/o diff".".r"." of both Re.p and Dup exceeded standard in QAPP on 7 /26/O3

l 4

Five measurements were taken in the field for dissolved olYgen concentraton at

ten stations on the mainstem of the Ashuelot River from Washington to

Hinsdale (Table 5-1). Of the 50 measurements taken, 40 met quality

assurance/quality control (QA/QC) requirements and are usable for New

Hampshire's 2004 surface water quality report to the Environmental Protection

Agency.

The Class B New Hampshire surface water quality standard for dissolved

oxygen includes a minimum concentration of 5.0 mg/L and a minimum daily

aveiage of 75 7o of saturation. In other words, there are criteria for both

ConCentration and Saturation that must be met before the river can be assessed

as meeting dissolved oxygen standards.

Dissolved oxygen concentration levels were above state standards on all

occasions and at all stations lFigure 5-1]. The average concentration of
dissolved oxygen was consistently above the Class B standard at all stations
ranging fto'lr. 7 -4 mg/L to 9-a mglL. Levels of dissolved oxygen sustained above

the standards are consid.ered adequate for wildtife populations and other

desirable water qualitv conditions.

7.35 -  I  1 .6

7.99 - 13.OO

6.33 -  9 .58

6.22 -  9 .70

6.70 -  9 .75

7 .88 - rO.74

Total Number ofUseable Samples for

2OO4 NH Sutface ltrater Oualitv Assessment
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5,1.2. Recommendations

. Continue sampling at all stations to develop a long-term data set to
better understand trends as time goes on.

. If possible, take measurements between 5:00 a.m. and 1O:00 a.m., which
is when dissolved oxygen is usually the lowest, and between 2:00 noon
and 7:00 p.m. when dissolved orygen is usually the highest.

. Next year incorporate the use of submersible meters to automatically
record dissolved o>+lgen saturation levels during a period of several days.
This could be done by using a Hydrolab@ DataSonde 4a multiprobe,
which is an instrument that can collect data at specific time intervals
(e.g., every 15 minutes). The instrument can be put in the stream and
left atone for a period of several days. The use of these instruments is
dependent upon availability, and requires coordination with DES'

l 5
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5.2.  pH

5.2.L. Results and Dlscussion

Table 5-2. for the Ashuelot River 2OO3

" Z /WOZ: Replicate and duplicate > 2 units from sample

t7

Five measurements were taken in the field for pH at ten stations on the

mainstem of the Ashuelot River from washington to Hinsdale (Table 5-2)' Of

the 50 measurements taken, 40 met quality assurance/quality control (aA/OC)

requirements and are usable for New Hampshire's 2004 surface water quality

ref,ort to the Environmental Protection Agency. The Class B New Hampshire

surface water quality standard is 6'5-8.0, unless naturally occurring'

The pH levels in the upper reaches of the river (i.e., Washington to Marlow) were

always outside of the range of the New Hampshire surface water quality

staniard (Figure 5-2). Tliis is likely the result of natural conditions such as the

soils, geolory, or the presence of wetlands in the area. It should be noted that

rain and snow falling in New Hampshire is relatively acidic, which can also

affect pH levels.

The pH levels in other reaches of the river downstream from Marlow were

variable, both within and outside of the range of the New Hampshire surface

water quality standard. In general, pH increased downstream from Keene to

Hinsdale, although the lowest pH levels in this reach were never within the

range ofthe surface water quality standard. The pattern of increasing pH may

be tle result of a greater number of cations (positively charge elements such as

sodium and calcium), which typically increase in urbanized areas' This can be

related to the increased specifia conductance levels found in this reach of the

river {see Section 5.4).

5.47 -  5 .89

5 - C J  -  O .  r O

5 . 8 1  -  6 . 6 1

6.01 -  6 .59

Number of Useable Samples for

2OO4 NH Surface Water Quality Assessment
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s.2.2. Recommendations

18

r Continue sampling at al1 stations; this will help to build a long-term data

set to better understand trends as time goes on.
r Consid.er sampling for pH in some of the tributaries and wetland areas

that are influencing the pH of stations with measurements below state

standards. Site conditions are considered along with pH measurements

because of the narrative portion of the pH standard' RSA 485-A:8 states

that pH of Class B waters shall be betlteen 6-5 and 8.0, except uhen due

to niturat ctrrrses. Wetland.s can lower the pH of a river naturally by

releasing tannic and humic acids from decaying plant material' If the

sampling location is influenced by wetlands or other natural conditions,

thetthe low pH measurements are not considered a violation of water

quality standlrds- It is important to note that the New Hampshire water

quality standard for pH is fairly consewative, thus pH leve1s slightly

below the standard are not necessarily harmful to aquatic life' In this

case, additional information about factors influencing pH levels is

needed.
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5.3. Turbidity

5.3 .1 . Results and Discusslon

20

Either four or five measurements were taken in the fie1d for turbidity at ten stations on

the mainstem of the Ashuelot River from washington to Hinsdale (Table 5-3)' All

measurements met QA/QC requirements and are usable for New Hampshire's 2004

surface water quality report to the Environmental Protection Agency. The Class B New

Hampshire surface water quality standard for turbidity is less than l0 NTU above

backeround.

Turbidity levels were low on all occasions and at all stations with the average ranging

from 0.3 NTU to 1.8 NTU (Figure 5-3). Although clean watefs are associated with low

turbidity there is a high degree of natural variability involved. Precipitation often

contributes to increased turbidity by flushing sediment, organic matter and other

materials from the surrounding landscape into surface waters. Howevet, human

activities such as removal of vegetation near surface waters and disruption of nearby

soils can lead to dramatic increases in turbidity levels. In general it is typical to see a

dse in turbidity in more d.eveloped areas due to increased runoff. Figure 5-3 shows an

increase in turbidity averages as one moves downstream towards the more urban

areas near Keene. Ttrrbidity levels during 2003 will be a useful indicator of the typical

backeround conditions of the river.

for the Ashuelot River 2OO3

o .2  -  o .7  5

'fotal Number of Useable Samples for

2OO4 l{It Surface Water Quality Assessment
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5.3.2. Recommendations

. Continue sampling at al1 stations as this will help to build a long-term data set

to better understand trends as time goes on.
. Collect samples during wet weather; this will help us to understand how the

river responds to runoff and sedimentation.
. If a higher than norrnal turbidity measurement occurs, volunteers can

investigate further by moving upstream and taking additional measurements'
This will facilitate isolating the location of the cause of the elevated turbidity
levels. In addition, take good field notes and photographs.

21
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Five measurements wefe taken in the field for specific conductance at ten stations on

the mainstem of the Ashuelot River from Washington to Hinsdale (Table 5-4)' All

measurements met QA/QC requirements and are usable for New Hampshire's 2004

surface water quality report to the Environmental Protection Agency. A Class B New

Hampshire surface water quality standard does not exist for specific conductance'

2003 Ashuelot River Water Quality Report

5.4. Specific Conductance

5.4 .1 . Results and Discussion

5.4.2. Recommendations

o continue sampling at al1 stations as this will help to build a long-term data set

to better understand trends as time goes on.

specific conductance levels were variable along the entire reach of the river (Figure 5-

+i. The influence of urbanization on specific conductance is apparent by the-increased

levels from the more rural upstream areas to the more urbanized areas near Keene'

Anions (negatively charged elements such as chloride) and cations (positively charged

elements such ai calcium) are typically found in rivers flowing through urbanized

areas. Specific cond.uctance genirally increased in spring and throughout the rest of

the summer at all stations, likely because elevated river flows diluted specific

conductance levels,

29.4 -  43.9

42.2 -  7  4.7

43.9 -  87 .2

46.7 - 174.8

6r.8 -  1,46.9
59,3 -  156.7

60.8 -  158.9

Total Number of Useable Samples for

2004 NH Surface \llater Oualitv Assessmelt



r d
4o

E

Hl-..#

#

F

a

O

< l

t)

2

(u

g<
r r Eo>
qo
t G l
E a r
; E- :z
e x

EX
'!1 Fl

i .E
.lj E( ,5

d ( u
ao
: ,
! t'.
E . r
! x
.Y qt
v E
e

o

o
.t
lfj

!,

h

a{

|.o
o)

.b
d

o

(6

F
o
.z

o
0)

O
o
c\i

qEEg33?
(Ec/Srl| scuutcnPEoC cglced5



2003 Ashuelot River Water Qua,lity Report

5. 5. Bacteria/Escherichia coli

5.5 .1 . Results and Discussion

25

Either three or tour measurements were taken in the field fot Escherichia coli (E' coh)

at 10 stations from Washington to Hinsdale (Table 5-5). All measurements met

QA/QC requirements and aie usable for New Hampshire,s 2004 surface water qualiw

r"port to the Environmental Protection Agency Class B NH surface water quality

standards for E.coli are as follows:

<406 cts/ 100 ml, based on any single sample, or
< 126 cts/ 100 ml, based ott ^ geo-etric mean calculated from three samples

collected within a 60-day period.

Table 5-5 fuli D^aa for the

None of the stations tested for E'coli inad. single sample levels which exceeded the New

Hampshire surface water quality standard (Figure 5-5)' In order for a geometric mean

to be computed three samples must be collected within a 60-day period' At a-U

stations three or fout measurements were taken over the course of the monitoring

season. This allows DES to calculate a rolling geometric mean lTable 5-6]' As the

table indicates only one station [16-ASH] violated the standard of <126 cts/ 1OO ml'

based on a geometric mean calculated from three samples collected within a 60-day

period.

Several factors can contribute to elevated .8. coli levels, including, but not limited to,

rain storms, Iow river flows, the presence of wildlife (e g', birds), and the presence of

septic systems along the river.

Total Number of Useable Samples for

2OO4 NH Surface Water Quality AssgEq!q94]!
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Table 5-6 Rolling geometric means for.8. coli data' Ashuelot River 2OO3' VRAP

5.5.2. Recommendatlons

Continue collecting three samples within any 60-day period dudng the summer
to allow for determination of geometric means.
Continue to document river conditions and station characteristics (including
the presence of wildlife in the area during sampling).
At stations with particularly high bacteria levels (i'e. 16-ASH), if volunteers can
investigate further by moving upstream and taking additional measurements
This will facilitate isolating the location of the cause of the elevated bacteria
levels. Those sampling should also look for any potential sources of bacteria
such as emission pipes and failed septic systems.

NA 4 0

28 9 0

1 3 8 0

22 1 7 o
42 29 o
103 80 0

130 93

93 76 0
7 l 49 o
69 7 T 0



4 o

f-

fr

f--
a.l

+

F

Fogd

f>
9n

2A
ao
5 0
{ e {

t ( l )

o o,.. aO
6 Ao t
o t u
-d ra
; ; '- - F

S F {
)i Dr

r.i E
a
th
(,

u!

..) a.r (\ i

(IuTOOI /src) llor g

o

h

d

q)

F

o

N



2003 Ashuelot River Water Quality Report

5.6. Total Phosphorus

5.6 .1 . Results and Discussion

Either four or five samples were collected for total phosphorous at 10 stations fiom
Washington to Hinsdale (Table 5-7). All sample results met QA/QC requirements and
are usable for New Hampshire's 2004 surface water quality report to the
Environmental Protection Agency. A numeric Class B NH surface water quality
standard does not exist for total phosphorus. However, a total phosphorus
concentration of O.05 mg/L is used by NHDES as a level of concern and the agency
pays particular attention to results above this level.

On at least one occasion, the four most downstream stations did have total
phosphorous levels t1:at exceeded NHDES's level of concern [Figure 5-6]. Under
undisturbed natural condition phosphorous is at very low levels in aquatic
ecosystems. Of the three nutdents cdtical for aquatic plant growth; potassium,
nitrogen, and phosphorous, it is usuaily phosphorous that is the limiting factor io
plant growth. When the supply of phosphorous is increased due to human activity
algae respond with significant growth.

A major source of excessive phosphorous concentrations in aquatic ecosystems cal be
wastewater treatment facilities, as sewage typically contains relatively high levels of
phosphorus detergents. However, fertilizers used on lawns and agricultural areas can
also contribute sienificant amounts of phosphorus

28

Table 5-7 Total

0.oo5 -  0 .01

0 . 0 0 5  -  0 . 0 1 1
0 . 0 0 5  -  0 . 0 1 4

0.035 -  0 .13
0.041 -  0 .082

Total Number of Useable Samples for

2OO4 NH Sudace Water Oualitv Assessment
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5.6.2, Recommendations

. At stations with elevated total phosphorous levels, begin sampling for
Chlorophyll-a. As mentioned above, high concentrations of phosphorous will

lead to an increase in algal growth. Because algae is a plant and contains
chlorophyll-a the concentration of chlorophyll-a found in the water will give an

estimation ofthe concentration of algae. NHDES uses Chlorophyll-a as an

indicator of total phosphorus levels and in the assessment of surface water for

Drlmarv contact recreatron,

29
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T.INTRODUCTION

1.1. Purpose ofReport

Each year NHDES prepares and distributes a water quality report lbr each
volunteer group that is based solely on the water quality data collected by that
volunteer group during a specific year. The reports summarize and interpret
the data, particularly as they relate to New Hampshire surface water quality
standards, and serve as a teaching tool and guidance document for future
monitoring actvities by the individual volunteer groups. The purpose of this
report is to present the data collected by the Ashuelot River VRAP volunteers in
2004.

1.2. Report Format

Each report includes the following:

y' Volunteers River Assessment Prograrn (VRAP) Overview: This
section includes a discussion of the history of VRAP, the technical
support, training and guidance provided by NHDES, and how data is
transmitted to the volunteers and used in sut{ace water qualitv
assessments.

Water Quality Parameters Typically Selected for Monitoring: This
section includes a brief discussion of water quality parameters
typically sampled by volunteers and their importance, as well as
applicable state water quality criteria or levels of concern.

Monitoring Program Description: A description ofthe volunteer
group's monitoring program is provided in this section including
monitoring objectives as well as a table and map showing sample
station locations.

Results and Discussion: Water quality data collected during the
year are summarized on a parameter-by-parameter basis using (1) a
summary table that includes the number of samples collected, data
ranges, the number of samples meeting New Hampshire water quality
standards, and the number of samples adequate for water quality
assessments at each station, (2) a discussion of the data, (3) a list of
applicable recommendations, and (4) a river graph showing the range
of measured values at each station. Sample results reported as less
than the detection limit werc assumed equal to one-half the detection
limit on t] e river graphs. This approach simplifies the understanding
of the parameter of interest, and specifically helps one to visualize
how the river or watershed is functioning from upstream to
downstream. In addition, this format allows the reader to better
understand potential pollution areas and target those areas for
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additional sampling or environmental enhancements Where
applicable, the river graph also shows New Hampshire surface water
quality standards or levels of concern for comparison purposes.

r' Appendix - Data: The appendix includes a spreadsheet showing t]-e
data results and additional information, such as data results which
do not meet New Hampshire surface water quality standards, and
data that is unusable for assessment purposes due to quality control
reouirements.
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2. VOLUNTEER RIVER ASSESSMENT PROGRAM
OVERVIEW

2.1. Past, Present, and Future

In 1998, the New Hampshire Department of Environmental Services (DES)
initiated the New Hampshire Volunteer River Assessment Program (VRAP) as a
means of expanding public education of water resources in New Hampshire.
VRAP promotes education and awareness of the importance of maintaining
water quality in rivers and streams. VRAP was created in the wake of the
success of the existing New Hampshire Volunteer Lake Assessment Program
(VLAP), which provides educational and stewardship opportunities Pertaining to
lakes and ponds to New Hampshire's residents.

Today, VRAP continues to serae the public by providing water quality
monitoring equipment, technical support, and educational programs. VRAP
supports over a dozen volunteer groups on numerous rivers and watersheds
throughout the state. These volunteer groups conduct water quality monitoring
on an ongoing basis. The work of the VRAP volunteers increases the amount of
river water quality information available to local, state and federal governments,
which allows for effective financial resource allocation and watershed planning.

The intent of VRAP is to educate people of all ages and backgrounds about river
and stream water quality, the threats to water quality posed by increasing
population, development and industrialization, and the ways in which we can
all work tosether to minimize these impacts.

2.2. Technical Support

VRAP lends and maintains water quality monitoring kits to volunteer groups
throughout the state. The kits contain electronic meters and supplies for "in-
the-field" measurements of water temperature, dissolved oxygen, pH, specific
conductance (conductivity), and turbidity. These are the core parameters
typically measured by volunteers. However, other water quality parameters
such as nutrients, metals, and E. coli cafi also be studied by volunteer groups,
although VRAP does not always provide funds to cover laboratory analysis
costs. Thus, VRAP encourages volunteer groups to pursue other fundraising
activities such as association membership fees, special events, in-kind seruices
(non-monetary contributions from individuals and organizations), and grant
writing.

VRAP typically recommends sampling every other week during the summer, and
citizen-monitoring groups are encouraged to organize a long-term sampling
program in order to begin to determine trends in river conditions. Each year
volunteers arrange a sampling schedule and design in cooperation with the
VRAP Coordinator. Project designs are created through a review and discussion
of existing water quality information, such as known and perceived problem
areas or locations of exceptional water quality. The interests, priorities, and
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resources of the partnership determine monitoring Iocations, parameters, and
frequency.

Water quality measurements repeated over time create a picture of the
fluctuating conditions in rivers and streams and help to determine where
improvements, restoration or preservation may benefit the river and the
communities it supports. Water quality results are also used to determine if a
river is meeting surface water quality standards. Volunteer monitoring results,
meeting DES Quality Assurance and Quality Control (QA,zQC) requirements,
supplement the efforts of DES to assess the condition of New Hampshire
surface waters. The New Hampshire Surface Water Quality Regulations are
available through the DES Public Information Center at
www.des, state.nh.us/wmb/Env-Ws 1700.odf or (603) 271- 1975.

2.3. Training and Guidance

Each VR\P volunteer must attend an annual training session tD receive a
demonstration of monitoring protocols and sampling techniques. Training
sessions are an opportunity for volunteers to come together and receive an
updated version of monitoring techniques. During the training, volunteers have
a chance to practice using the VRAP equipment and may also receive
instruction in the collection of samples for laboratory analysis. Training is
accomplished in approximately three hours, after which volunteers are certified
ln the care, calibration, and use of the VRAP equipment,

VRAP groups conduct sampling according to a prearranged monitoring schedule
and VRAP protocols. VRAP aims to visit volunteers during scheduled sampling
events to verify that volunteers successfully follow the VRAP protocols. If
necessary, volunteers are re-trained during the visit, and the group's
monitoring coordinator is notified of the result of the verification visit.
Volunteer organizations forward water quality results to the \rRAP Coordinator
for incorporation into an annual report and state water quality assessment
activities.

2.4. Data Usage

2.4 .L . Public Outreach/Water Quality Reports

All data collected by volunteers are summarized in water quality reports that
are prepared and distributed after the conclusion of the sampling period
(typicalty fall or winter). Each volunteer group receives copies ofthe report.
The volunteers can use the reports and data as a means of understanding the
details of water quality, guiding future sampling efforts, or determining
restoration activities.
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2.4 .2 . State Surface Water Quality Assessments

Along with data collected from other water quality programs, specilically the-
StatJAmbient River Monltoring Program, applicable volunteer data are used to
support periodic DES surface water qtlality assessments VRAP data are
eniered into NHDES's Environmentai Monitoring Database and are ultimately
uploaded to the Environmental Protection Agency's database, STORET'
Assessment results and the methodology used to assess surface waters at'e
published by DES every two years (i.e.,-Section 305(b) Water Quality Reports) as
iequired by 

-the 
federal-Clean Water Act. The reader is encouraged to log on to

the DES *Lb p^g" to review the assessment mettrodology and iist of impaired
waters http://www.des.state.nh.us /wmb / swqa/

2.5. Quality Assurance./Quality Control

In order for VRAP data to be used in the assessment of New Hampshire's
surface waters, the data must meet quality control guidelines as outlined in the
VRAP Quality Assurance Project Plan (QAPP) The \RAP QAPP was approved by
NHDES andieviewed by EPA in the summer of 2003. The QAPP is reviewed
annually and is officially updated and approved every five years The VRAP

Quality Assurance,/Quality Control (QA,zQC) fiteasures include a six-step
approich to ensuring the accuracy of the equipment and consistency in
sampling efforts.

. Calibration: All meters are calibrated before the first measurement and
after the last one. Prior to each measurement, the pH and dissolved
oxygen meters are calibrated.

. Rep"licate Analysis: A second measurement by each meter is taken from
thi original sample at one ofthe stations during the sampling day' The-
replicJe analysis should not be conducted at the same station over and
ovLr again, but should be conducted at different stations throughout the
monitoring season.

. 6.0 pH St"andard: A reading of the pH 6.0 buffer is recorded at one of
the itatlons during the sampling day lf the same sampling schedule is
used throughout the monitoring season, the 6.0 pH standard check
should be conducted at different stations.

. Zero Oxygen Standard: A reading of a zero oxygen solution is r-ecorded
at one oi the stations during the sampling day' If the same sampling
schedule is used throughout the monitoring season, the zero oxygen
standard check should be conducted at different stations

. DI Turbidity Blank: A reading of the DI blank is recorded at one of the
stations dur:ing the sampling aay. If tn" same sampling schedule is used
throughout thJ monitcring season, the blank check should be conducted
at different stations.

. Post-Calibration: At the conclusion ofeach sampling day, all meters
are calibrated.
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2.5 .1 . Measurement Performance Criteria

Precision is calculated for field and laboratory measurements through
measurement replicates (instrumental variability) and is calculated for each
sampling day. The use of VRAP data for assessment purposes is contingent on
compliance with a parameter-specific relative percent difference (RPD) as
derived from equation 1, below. Any data exceeding the limits of the individual
measures are disqualified from surface water quality assessments. All data
that exceeds the limits defined by the VRAP QAPP are acknowledged in the data
tables with an explanation of why the data was unusable, Table 2-1 shows
typical parameters studied under VRAP and the associated quality control
procedures.

(Equation 1)
p p p  _ l x t - x z l ^ g 1  o 7 o

a?
where xr is the original sample and xz is the replicate sample

Table 2- 1. Field Analytical Quality Controls

Person Responsible
, for Corrective

Action

Temperature Measurement
rcplicate

+ O.2 "C
Repeat Volunteer Monitors or

Program Manager
Preclslon

Dissolved
Oxygen

Measurement
replicate

r 2"/o of

!  O.2 mg/L

Recalibrate
Volunteer Monitors or

Program Manager
Precision

Known buffer
(zero oxygen

solution)
<0,5 mg,/L

Recalibrate
instrument,

repeac
Volunleea Monitors or

Program Manager
Relative

accu(acy

pH

Measurement
replicatc

I  0.1 std
units

Recalibrate
instrument,

repear
Volunteer Monitors or

Program Manager
Precision

Known buffer
(pH = 6.0)

r  0 . 1

units

Recalibrate
instrument repeat

Volunteer Monitors or
Program Manager

Specific
Conductance

lvlcasurement
replicate

r 30 FS/cm

Recalibrate
instrument,

repeat
Volunteer Monitors or

Program Manager
Precision

Mcthod blank t  5.0 FS/cm

Recalibratc

repeat
Volunteer Monitors or

Program Manager

Turbidity

Measurcment
replicate

+ 0.1 NTU

Recalibrate
instrument,

rcpeat
Volunteer Monitors or

Program Mana8er
Precision

Method blank I  0,1 NTU

Recalibrate
instrument,

repear
Voiunteer Monitors or

Program Manager
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3. WATER QUALITY PARAMETERS TYPICALLY MEASURED
BY VRAP VOLUNTEERS

3.1. Temperature

Water temperature is one of the most important and commonly observed water
quality parameters, Temperature influences the rate of many physical, chemical
and biological processes in the aquatic environment. Each aquatic species has
a range of temperature and other factors that best support its reproduction and
the survival of offspring. Temperature can also impact aquatic life because of
its influence on parameters such as ammonia as well as the concentration of
dissolved oxygen in the water.

Temperature in Class B waters shall be in accordance with RSA 485-A:8, II
which states in part "any stream temperature increase associated with the
discharge of treated sewage, waste or cooling water, water diversions, or
releases shall not be such as to appreciably interfere with the uses assigned to
this class."

3.2. Dissolved Oxygen

Adequate oxygen dissolved in the water is crucial to the survival and successful
reproduction of many aquatic species. Organisms such as fish use gills to
transfer oxygen to their blood for vital processes that keep the fish active and
healthy. Oxygen is dissolved into the water from the atmosphere, aided by wind
and wave action where it tumbles over rocks and uneven stream beds. Aquatic
plants and algae produce oxygen in the water, but this contribution is offset by
respiration at night as well as by bacteria which utilize oxygen to decompose
plants and other organic matter into smaller and smaller particles.

O>.ygen concentrations in water are measured using a meter that produces
readings for both milligrams per liter (rng/L) and' percent (%) saturation of
dissolved orygen. For Class B waters, any single dissolved oxygen reading must
be greater tl:'zlr' 5 mg/L for the water to meet New Hampshire water quality
standards. This means that in every liter of water there must be at least five
milligrams of dissolved oxygen available for ecosystem processes,

More than one measurement of oxygen saturation taken in a twenty-four hour
period can be averaged to compare to the standards, Class B waters must have
a dissolved oxygen content ofnot less than 75o/o ofsaturation, based on a daily
average. The concentration of dissolved oxygen is dependent on many factors
including temperature and sunlight, and tends to fluctuate throughout the day.
Saturation values are averaged because a reading taken in tJre morning may be
low due to respiration, while a measurement that afternoon may show that the
percent saturation has recovered to acceptable levels, Water can become
saturated with more than 100% dissolved oxygen. It should be noted that other
dissolved oxygen requirernents in the New Hampshire Surface Water Quality
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Regulations (Env-Ws 17O0) pertain to cold water fish spawning areas,
impoundments (ciams), and reservoirs.

3.3.  pH

pH is a measure of hydrogen ion activity in water. The lower the pH, the more
acidic the solution due to higher concentrations of hydrogen ions. A high pH is
indicative of an alkaline or basic environment. pH is measured on a logarithmic
scale of 0 to 14. NH rivers typically fall within the range ofpH values from 6 to
8. Most aquatic species need a pH of between 5 and 9. pH also affects the
toxicity of other aquatic compounds such as ammonia and certain metals.

New Hampshire Surface Water Quality Regulations (Env-Ws 1700) state that pH
shall be between 6.5 and 8, unless naturally occurring. Readings that fall
outside this range may be due to natural conditions such as the influence of
wetlands near the sample station or because of the soils and bedrock in the
area. Tannic and humic acids released to the water by decalng plants, for
example, can create more acidic waters in areas influenced by wetlands. Low
pH can also be due to atmospheric deposition of chemicals emitted by sources
such as fossil fuel power plants and car emissions. When it rains, the
chemicals in the atmosphere can lower the pH of the rain (cornmonly referred to
as "acid rain"), which can, in tuln, lower the pH of the river or stream. Acid
rain typically has a pH of 3.5 to 5.5.

3.4. Specific Conductance

Specific conductance (informalty termed conductivit/ is the numerical
expression of the ability of water to carry an electric current, and is a measure
ofthe free ion content in the water. Water contains ions (charged particles)
which can come from natural sources such as bedrock, or be introduced by
human activity. The free ions carry an electrical current. Conductivity can be
used to indicate the presence of chloride, nitrate, sulfate, phosphate, sodium,
magnesium, calcium, iron, and aluminum ions.

There is no numeric standard for conductivity because levels naturally vary a
great deal according to the geolosi of an area. Conductivity readings are useful
for screeninq an area to determine potential pollution sources.

3.5. Turbiditv

Turbidity is an indicator of the amount of suspended material in the water,
such as clay, silt, algae, suspended sediment, and decaying plant material. A
high degree of turbidity can scatter the passage of light through the water, and
inhibit light from reaching important areas. Clean waters are generally
associated with low turbidity, but there is a high degree of natural variability
involved. Rain events often contribute turbidity to surface waters by flushing
sediment, organic matter and other materials from the surrounding landscape
into surface waters. According to New Hampshire's Surface Water Quality
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Regulations (Env-Ws 17O0), Class B waters shall not exceed naturally occurring
conditions by more than 10 Nephelometric Turbidity units (NTU).

3.6. Bacteria

Organisms causing infections or disease (pathogens) are often excreted in the
fecal material of humans and other warm-blooded animals. Escherichia coli (E
colli bacteria is not considered pathogenic. E. coliis, however, almost
universally found in the intestinal tracts of humans and warm blooded animals
and is relatively easy and inexpensive to measure. For these reasons E. cofi is
used as an indicator of fecal pollution and the possible presence of pathogenic
organisrns.

In fresh water, E- co.[ concentrations help determine if the water is safe for
recreational uses such as swimming. According to New Hampshire's surface
water quality standards, Class B waters shall contain not more than either a
geometric mean based on at least three samples obtained over a slxty-day
period of 126 E. coti per one hundred milliliters (CTS/100mL), or greater than
4O6 E. coli CTS/100mL in any one sample.

3.7. Total Phosphorus

Phosphorus is a nutrient that is essential to plants and animals, however, in
excess amounts it can cause rapid increases in the biological activity in water'
This may disrupt the ecological integrity of streams and rivers.

Phosphate is the form of phosphorus that is readily available for use by aquatic
plants. Phosphate is usually the limiting nutrient in freshwater streams, which
means relatively small amounts of phosphate can have a large impact on the
biological activity in the water. Excess phosphorus can trigger nuisance algal
bloorns and aquatic plant growth, which can decrease oxygen levels and the
attractiveness of waters for recreational purposes.

Phosphorus can be an indicator of sewage, animal manure, fertilizer, erosion,
and other types of contamination. There is no numeric surface water quality
standard for phosphoms due to the high degree of natural variability and the
difficulty of pinpointing the exact source. However 0-o5 mg'/L total phosphorus
is typically used as a level of concern, which means DES pays particular
attention to readings above this level.

3.8. Metals

Depending on the metal concentration, its form (dissolved or particulate) and
the hardness of the water, trace metals can be toxic to aquatic life. Metals in
dissolved form are generally nrore toxic than metals in the particulate form.
The dissolved metal concentration is dependent on the pH of the water, as well
as the presence of solids and organic matter that can bind with the metal to
render it less toxic. Hardness is Drimadlv a measure of the calcium and
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magnesium ion concentrations in water, expressed as calcium carbonate. The
hardness concentration affects the toxicity of certain metals. Numeric criteria
for metals may be found ln New Hampshire's Surface Water Quality Regulations
(Env-Ws l70O).
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4. MONITORING PROGRAM DESCRIPTION

for the Ashuelot River. NHDES VRAP, 2OO4Table 4-l. stations

Route 3l Washington 1600

Mountain Road Lempster 1500

Route 10 Marlow 1 100

Route 10 Gilsum 800

Stone Arch Bridge Keene 500

Route 1O1 Keene 500

Cresson Bridge Swanzey 500

Thompson Bridge West Swanzey 400

Rou te  119 Winchester 400

147 River Street Hinsdale 200
*Flevations h; ve heen rorrnded off to 0O-foot increlrents for purposes of
calibrating the dissolved oxygen meter.

purposes

13

During the summer of 2O01 , volunteers from the Ashuelot River Local Advisory
Committee began water quality monitoring on the river in coniunction with
NHDES's Volunteer River Assessment Program, This effort provides water
quality data from the Ashuelot River relative to surface water quality standards.
In addition, the ongoing effort allows for an understanding of the river's
dynamics, or variations on a station-by-station and year-to-year basis. The
data can also serve as a baseline from which to determine any water pollution
problems in the river and/or watershed. The Volunteer River Assessment
Program has provided field training, funding, equipment, and technical
assistance.

Ten stations along the mainstem of the Ashuelot River were monitored in 2OO4
from its upper limits in Washington to just upstream of its confluence with the
Connecticut River in Hinsdale. Sampling station descriptions are provided in
Table 4-1 and locations are shown on the foldout map on the following page.
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5. RESULTS AND DISCUSSION

5.1. Dissolved Oxygen

5.1 .1 . Results and Discussion

Five measurements were taken in the field for dissolved oxygen concentration at
l0 stations on the mainstem of the Ashuelot River from Washington to Hinsdale
[Table 5- 1]. Of the 5O measurements taker1 47 met quality assurance/quality
control (QA,u QC) requirements and are usable for New Hampshire's 2006
surface water quality report to the Environmental Protection Agency.

The Class B New Hampshire surface water quality standard for dissolved
oxygen includes a minimum concentration of 5.0 mg,zl and a minimum daily
average of 75 70 of saturation. In other words, there are criteria for both
concentration and saturation that must be met before the river can be assessed
as meeting dissolved oxygen standards.

Table 5-1. Dissolved Ashuelot River 2OO4

aRelative 7o differences ofrepllcate exceeded standard in QAPP on 5/22/04

Dissolved oxygen concentration levels were above state standards on all
occasions and at all stations (Figure 5-1). The average concentration of
dissolved oxygen was consistently above the Class B standard at all stations
ranging from 6.9 mg/L to a.7 mg/L. Levels of dissolved oxygen sustained above
the standards are considered adequate for wildlife populations and other
desirable water oualitv conditions.

14

7.03 -  8 .37
7 . 3 8  -  8 . 1 6

7,39 -  8 .4 0
7 . 3 5  -  8 . 4 3

7 .26  -  4 .25

6.30 -  7 .2r

Total Number of Useable Samples for
zOOG NH Surface Water Ouality Assessment
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5.1,2. Recommendations

. Continue sampling at all stations to develop a long-term data set to
better understand trends as time goes on.

. If possible, take measurements between 5:00 a m. and 10;00 a m., which
is when dissolved oxygen is usually the lowest, and between 2:00 p.m.
and 7:00 p.m. when dissolved oxygen is usually the highest.

. Incorporate the use of submersible meters to automatically record
dissolved o\ygen saturation levels during a period of several days. This
could be done by using a Hydrolab@ DataSonde 4a multiprobe, which is
an instrument that can collect data at specific time intervals (e.g., every
15 minutes). The instrument can be put in the stream and left alone for
a period of several days. The use of these instruments is dependent
upon availability, and requires coordination with DES.

l 5
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5.2.  pH

5.2.1. Results and Discussion

Five measurements were taken in the field for pH at 10 stations on the
mainstem of the Ashuelot River from Washington to Hinsdale [Table 5-2]. Of
the 50 measurements taken, all met quality assurance/quality control (QA/QC)
requirements and are usable for New Hampshire's 20O6 surface water quality
report to the Environmental Protection Agency.

The Class B New Hampshire surface water quality standard for pH is 6'5 - 8.0,
unless naturally occurring.

The pH levels in the upper reaches of the river (i.e., Washington to Marlow) were
on most occasions, outside of the range of the New Hampshire surface water
quality standard (Figure 5-2). This is likely the result of natural conditions
such as the soils, geology, or the presence of wetlands in the area. It should be
noted that rain and snow falling in New Hampshire is relatively acidic, which
can also affect pH levels.

The pH levels in other reaches of the river downstream from Marlow were
variable, both within and outside of the range of the New Hampshire surface
water quality standard. In general, pH increased downstream from Keene to
Hinsdale. The pattern of increasing pH may be the result of a greater number
of cations (positively charge elenents such as sodium and calcium), which
typically increase in urbanized areas. This can be related to the increased
specific conductance levels found in this reach of the river [see Section 5.4).

17

5 . 8 4  -  6 . 1 4

5 . 7 9  -  6 . 5 7
6 . 2 1  -  6 . 4 1
6.36 -  6 .55
6.40 -  6 .47
6 . 3 9  -  6 . 6 1
6 . 3 1  -  6 . 4 9
b ,  r i  -  o , o c

Total Number of Useable Sarnples for

2OOG NH Surface Water Ouality Assessment



2OO4 Ashuelot River Water Quality Report

5.2 .2 . Recommendations

18

. Continue sampling at all stations; this will help to build a long-term data
set to better understand trends as time goes on.

e Consider sampling for pH in some ofthe tributaries and wetland areas
that are influencing the pH of stations with measurements below state
standards. Site conditions are considered along with pH measurements
because of the narrative portion of the pH standard. RSA 485-A:8 states
that pH of Class B waters shall be between 6.5 and 8.O' except when due
to natural causes. Wetlands can lower the pH of a river naturally by
releasing tannic and humic acids from decaying plant material' If the
sampling location is influenced by wetlands or other natural conditions,
then thelow oH measurements are not considered a violation of water
quality stand;rds. It is impoftant to note that the New Hampshire water
quality standard for pH is fairly conservative, thus pH levels slightly
below the standard are not necessarily harmful to aquatic life. In this
case. additional inforrnation about factors influencing pH levels is
needed.
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5.3. Turbiditv

5.3 .1 . Results and Discussion

Five measurements were taken in the field for turbidity at 10 stations on the
mainstem of the Ashuelot River from Washington to Hinsdale [Table 5-3]. Of the 50
measurements taken, all met quality assurance,/quality control (QA/QC) requirements
and are usable for New Hampshire's 2O06 surface water quality report to the
Environmental Protection Agency. The Class B New Hampshire surface water quality
standard for turbidity is less than 1O NTU above background.

Table 5-3 Turbidi for the Ashuelot River 2OO4

20

Turbidity levels were low on all occasions and at all stations with the average ranging
from O.3 NTU to 4.7 NTU (Figure 5-3). Although clean waters are associated with low
turbidity there is a high degree of natural variability involved. Precipitation often
contributes to increased turbidity by flushing sediment, organic matter and other
materials from the surrounding landscape into surface waters. However, human
activities such as removal of vegetation near surface waters and disruption of nearby
soils can lead to dramatic increases in turbidity levels.

In general it is typical to see a rise in turbidi[z in more developed areas due to
increased runoff, Figure 5-3 shows a slight increase in turbidity averages as one
moves downstream towards the more developed areas near Keene. Turbidity levels
during 2004 will be a useful indicator of the typical background conditions of the
river.

1 . 5  -  1 3 . O

Total Nurnber of Useable Sarnples for
2006 NH Surface Water Quality Assessment
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5.3 .2 . Recommendations

r Continue sampling at all stations as this will help to build a long-term data set
to better understand trends as time goes on.

. Collect samples during wet weather; this will help us to understand how the
river responds to runoff and sedimentation.

e Ifa higher than normal turbidity measurement occurs, volunteers can
investigate further by moving upstream and taking additional measurements.
This will facilitate isolating the location of the cause of the elevated turbidity
levels. In addition, take good field notes and photographs. If human activity is -
suspected or verified as the sou.ce of elevated turbidity levels volunteers should
contact the VRAP coordinator so NHDES can further investigate.

2 l
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5.4. Specific Conductance

5.4 .1 . Results and l)iscussion

5.4 .2 . Recommendations

. Continue sampling at all stations as this will help to build a long-term data set
to better understand trends as time goes on.

23

Five measurements were taken in the field for specific conductance at 10 stations on
the mainstem of the Ashuelot River from Washington to Hinsdale lTable 5-4]. Of the
5O measurements taken, all met quality assurance/quality control (QA/QC)
requirements and are usable for New Hampshire's 2006 surface water quality report to
the Environmental Protection Agency. New Hampshire surface water quality
standards do not contain numeric linrits for specific conductance.

Specific conductance levels were variable along the entire reach of the river with fhe
average ranging from 27 ps,/cm (Washington) to 1 17 ps./cm (downstream of Keene)
Figuri S-A). TLe influence of urbanization on specific conductance is apparent by the
increased levels from the more rural upstream areas to the more developed areas in
the Keene area. Anions (negatively charged elements such as chloride) and catior-rs
(positively charged elements such as calcium) are typically found in rivers flowing
through urbanized areas.

for the Ashuelot River

24.1  -  29 .1

3 2 . 6 , 4 6 . 9

33.4 -  48.8
3 6 . 9  -  5 9 . 3
5 5 . 5  7 8 . 5
76.4 -  160.3
9 8 . 1  -  1 4 8 . 5
96.9 -  r38.7
8 5 . 2  -  1 3 6 . 1

9 0 , 7  -  1 3 3 . 9
otal Nurnber of Useable Samples for

2OOO NH Surface Water Quality Assessment
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5.5. Bacteria/Eschefichia coli

5 .5 .  t  . Results and Discussion

z)

Either five or six measurements were taken in the field for E'coli at 1O stations on the
mainstem of the Ashuelot River from Washington to Hinsdale (Table 5-5). Of the 55
measurements taken, all met quality assurance./quality control (QA/QC) requirements
and are usable for New Hampshire's 2006 surface water quality report to the
Environmental Protection Agency Class B NH surface water quality standards for
E.coli are as follows:

<406 cts,/ 100 ml, based on any single sample, or
< 126 cts,/ 100 ml, based on a geometric mean calculated from three samples
collected within a 60-day period.

A majority of the stations had at least one E.coli single sample which exceeded the New

Hampshire surface water quality standard (Figure 5-5). All of the exceedances
occurred during the testing done on August 21"t and September l8th According to
National Weather Service preliminary data, a total of 1.8 inches of rain were recorded
in Keene during the 48 hours preceding the August 21't sampling Precipitation is one
of the main factors that can lead to elevated E.coli levels due to both runoff from
impervious surfaces and the flushing of wetland areas frequented by wildlife. ARLAC
volinteers retested the five most downstream stations on August 30th. During the 48
hours preceding this round of testing there was no precipitation. No measurements
taken on August 30th exceeded the single sample standard.

The 48-hours preceding the September 18th round of testing was extremely wet with a
total of 2.6 inches of rain recorded in Keene. Seven ofthe ten station had E.coli
measurements that exceeded the single sample standard on September 1Sth. Bacteria

T^ble 5-5 E. coli D^t^

Total Nrrrnber of Useable Samules for

2OOG NH Surface Water Oualiw Assessment
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data collected during 2004 indicates that there is a strong correlation on the Ashuelot
River between E,coli levels and precipitation.

In order for a geometric mean to be computed three samples must be collected.within
a 6O-day perio-d. If samples are spread out over multiple 6o day periods this allows
DES to talculate a rolling geometiic mean [Table 5-6]. As the table indicates, eight of
the ten stations violated ihi geometric mean standard of <126 cts,/100 ml'

Again, several factors can contribute to elevated E. co.li levels, including, but n-ot-
liirited to rain storms, low river flows, the presence of wildlife (e'g'' birds), and the
presence of septic systems along the river.

Table 5-6 Geornetric rneans for E. coli Ashuelot River 2OO4 VRAP

26

5.5 .2 . Recommendations

Continue collecting three samples within a 60-day period dudng the summer to
allow fbr determination of geometric means.
Continue to document river conditions and station characteristics (including
the presence of wildlife in the area during sampling)
At stations with particularly high bacteria levels volunteers can investigate
further by moving upsfeam and taking additional measurements. This will
facilitate lsolating the location of the cause of the elevated bacteria levels'
Those sampling should also look for any potential sources of bacteria such as
emission pipes and failed septic systems.
NHDES and the VRAP program may have funds availabie to do more targeted
bacteria sampling at those stations that have had chronic problems.
Coordinate with VRAP to determine where this sampling should take place and
under what weather conditions.
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5.6. Total Phosphorus

5.6 .1 . Results and Discussion

28

Five measurements were taken in the field for total phosphorous at 10 stations on the
mainstem of the Ashuelot River from Washington to Hinsdale (Table 5-7). Of the 50
measurements taken, all met quaiity assurance./quality control (QA/QC) requirements
and are usable for New Hampshire's 2004 surface water quality report to the
Environmental Protection Agency A numeric Class B NH surface water quality
standard does not exist for total phosphorus. However, a total phosphorus
concentration of O.O5 mg,rl is used by NHDES as a level of concern and the agency
pays particular attention to results above this level.

Table 5-7 Total for the Ashuelot River

0.006 -  0 .o17
0.007 0.o13

0 . 0 0 7  -  0 , o 1 9
o.o1? - o.o22
0.039 -  0 ,091
0.038 -  0 ,105

Total Nurnber of Useable Samoles for

ZOOG NH Surface Water Ouality Assessrnent

Total phosphorous levels were variable but in general levels increased from upstream
stations to downstream stations. All measurements upstream of 16-ASH were below
NHDES's level ofconcern. Total phosphorous levels at 16-ASH and the three
stations further downstream had measurements that exceeded NHDES's level of
concern. [Figure 5-61. Under undisturbed natural conditions phosphorous is at very
low levels in aquatic ecosystems. Of the three nutrients critical for aquatic plant
growth; potassium, nitrogen, and phosphorous, it is usually phosphorous that-is the
lmiting iactor to plant gr;wth. When the supply of phosphorous is increased due to
human activity algae respond with significant growth.

A major source of excessive phosphorous concentrations in aquatic ecosystems
can be wastewater treatment facilities, as sewage typically contains relatively
high levels of phosphorus detergents. However, fertilizers used on lawns and
agricultural areas can also contribute significant amounts of phosphorus
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5,6.2. Recommendations

. At stations with elevated total phosphorous levels, begin sampling for
chlorophyll-a. As mentioned above, high concentrations of phosphorous
will le;d lo an increase in algal growth. Because algae is a plant and
contains chlorophyll-a the concentration of Chlorophyll-a found in the
water will give an estimation of the concentration of algae. NHDES uses
chlorophyli-a as an indicator in the assessment of surface water for
primary contact recreation.

. 
-Continue 

sampling total phosphorous at all stations as this will help to
build a lons-term data set to better understand trends as time goes on'
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APPENDIX
2OO4 ASHUELOT RIVER WATER QUALITY DATA
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l.INTRODUCTION

1.1. Purpose of Report

Each year the VRAP prepares and distributes a water quality report for each

volunieer goup that is based solely on the water quality data collected by that
volunteer group during a specific year. The reports summarize and interpret
the data, particularly as they relate to New Hampshire surface water quality

standards, and serve as a teaching tool and guidance document for future
monitoring activities by the individual volunteer groups.

1,2. Report Format

Each report includes the folLowing:

* Volunteer River Assessment Program {VRAPI Overvtew

*

.:.

This section includes a discussion of the history of VRAP, the technica-l
support, training and guidance provided by NHDES, and how data is

transmitted to the volunteers and used in surface water quaiity

assessments.

Monitoring Program DescriPtion

This section provides a description of the volunteer group's monitoring
program including monitoring objectives as well as a table and map

showing sample station Locations,

Results and Discussion

Water quality data collected during the year are summarized on a
parameter-by-parameter basis using (1) a summary table that includes
ihe number of samples collected, data ranges, the number of samples

meeting New Hampshire water quality standards, and the number of

samples ad.equate for water quality assessments at each station, (2) a

discussion of the data, (3) a list of applicable recommendations, and (4) a

river graph showing the range of measured values at each station.
Sample results reported as less than the detection limit were assumed

equal to one-half the detection limit on the river graphs. This approach
simplifies the understanding of the Parameter of interest, and specifically
helps one to visualize how the river or watershed is functioning from

upstream to downstream. In addition, this format allows the reader to

bitter understand potential pollution areas and target those areas for

additional sampling or environmental enhancements. Where applicable,
the dver graph also shows New Hampshire surface water quali\t

standards or levels of concern for comparison purposes.

2005 Ashue io l  R iver  water  Qua l i l y  Repor l



+ Appendix A - Data

This appendi;< includes a spreadsheet showing the data results and

additional information, such data results which do not meet New
Hampshire surface water quality standards, and data that is unusable

for assessment purposes due to quality control requirements.

Appendix B - Interpreting VRAP Water Quality Parameters

This appendix includes a brief description of water quality parameters

typically sampled by VRAP volunteers and their importance, as well as

applicable state water quality criteria or levels of concern'

Appendix C - Glossary of River Ecology Terms

This appendix contains a list of terms commonly used when discussing
river ecologr and water quality.

.:.

2005 Ashuelot River Water Qua]itl' Report



2. PROGRAM OVERVIEW

2.1. Past, Preselt, and Future

In 1998, the New Hampshire Department of Environmental Services (NHDES)
initiated the Ne\,v Hampshire Volunteer River Assessment Program (VRAP) as a
means of expanding public education of water resources in New Hampshire'
VRAP promotes awareness and education of the importance of maintaining
water quality in rivers and streams. VRAP was created in the wake of the
success of the existing New Hampshire Volunteer Lake Assessment Program

{VLAP), which provides educational and stewardship opportunities pertaining to
lakes and ponds to New Hampshire's residents.

Today, VRAP continues to serve the public by providing water quality
monitoring equipment, technical support, and educational progralns. In 2005,
VRAP supported twenty-eight volunteer groups on numerous rivers and
watersheds throughout the state. These volunteer groups conduct water
quality monitoring on an ongoing basis. The work of the VRAP volunteers
increases the amount of river water quality information available to local, state
and federal governments, which allows for effective financial tesource allocation
and watershed planning.

2.2. Technical Support

VRAP lends and maintains water quality monitoring kits for volunteer groups

throughout the state. The kits contain electronic meters and supplies for "in-
the-field" measurements of water temperature, dissolved orygen, pH, specific
conductance (conductivity), and turbidity. These are the care paraineters
typically measured by volunteers. However, other water quality parameters
such as nutrients. metals, and E. coli can also be studied by volunteer groups,

although VRAP does not always provide funds to cover laboratory analysis
costs- Thus, VRAP encourages volunteer groups to pursue other fundraising
activities such as association membership fees, special events, in-kind services
(non-monetar5z contributions from individuals and organizations), and grant
writing.

VR{P typically recommends sampling every other week during the summer, and
volunteef groups are encouraged to organize a long-term sampling program in
order to begin to determine trends in river conditions. Each year volunteers
design and arrange a sampling schedule in cooperation with NHDES staff.
Project designs are created through a review and discussion of existing water
quality information, such as known and perceived problem areas or locations of
exceptional water quality. The interests, priorities, and resources ofthe
partnership determine monitoring locations, parameters, and frequency-

Water quality measurements repeated over time create a picture of the
fluctuating conditions in rivers and streams and help to determine where
improvements, restoration or preservation may benefrt the river and the
communities it supports. Water quality results are also used to determine if a
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river is meeting surface \ /ater quality standards. Volunteer monitoring results,

meeting DES Quality Assurance and Quality Control (QA/QC) requirements,
supplement the efforts of DES to assess the condition of New Hampshire
surface waters. The New Hampshire Surface Water Quality Regulations are

available through the DES Public Information Center at
www.des.state.nh.us/wmb/Env-Ws1700.pdf or (6031 27 7-197 5.

2.3. Training and culdance

Each VRAP volunteer atlends an annual training session to receive a
demonstration of monitoring protocols and sampling techniques' Training

sessions are an opportunity for volunteers to receive an updated version of

monitoring techniques. During the traininS, volunteers have an opportunity for

hand-on use of the VRAP equipment and may also receive instruction in the

collection of samples for laboratory analysis. Training is accompiished in

approximately two hours, after which volunteers are certified in the care,
calibration, and use of the VRAP equipment. In some cases' veteran group

coordinators can attend a "train the trainer" session. In these trainings the
group coordinator receives an update in sampling protocols and techniques and

will then train the individual volunteers of their respective group.

VRAP groups conduct sampling according to a preafanged monitoring schedule

and VRAP protocols. NHDES staff from the VRAP program aim to visit each
group annually during a scheduled sampling events to verify that volunteers

succlssfully follow thJ VRAP protocols. If necessary, volunteers are re-trained

during the visit, and the group's monitoring coordinator is notified of the result
of the verification visit. VRAP groups forward water qua-lity results to NHDES

for incorporation into an annua] report and state water quality assessment
activities.

2.4. Data Usage

2.4 .1 . Annual Water Quality Reports

All data collected by volunteers ate summarized in water quality reports that

are prepared and distributed aJter the conclusion of the sampling period
(typically fall or winter). Each volunteer group receives copies ofthe report.

The volunteers can use the reports and data as a means of understanding the

details of water quality, guiding future sampling efforts, or determining
restoratlon activities.

2.4.2. New l{ampshire Surface Water Quallty Assessments

Along with data collected from other water quality programs, specifically the
State Ambient River Monitoring Program, applicabie volunteer data are used to

support periodic DES surface water quality assessments. VRAP data are

entered into NHDES's Environmental Monitoring Database and are ultimately

uploaded to the Environmental Protection Agency's database, STORET'
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Assessment results and the methodolos/ used to assess surface waters are
published by DES every two years (i.e., Section 305(b) Water Quality Reports) as
required by the federal Clean Water Act. The reader is encouraged to log on to
the DES web page to review the assessment methodologz and list of impaired
waters http: / /www.des. state,nh.us /wmb /swqa/ .

2.5. Quality Assurance /Quality Control

In order for VRAP data to be used in the assessment of New Hampshire's
surface waters, the data must meet quality control guidelines as outlined in the
VRAP Quality Assurance Project Plan (QAPP). The VRAP QAPP was approved by
NHDES and reviewed by EPA in the summer of 2003. The QAPP is reviewed
annually and is officially updated and approved every five years. The VRAP

Quality Assurarrce/ Quality Control (QA/QC) measures include a six-step
approach to ensuring the accuracy of the equipment and consistency in
sampling efforts.

* Calibration: Prior to each measurement, the pH and dissolved oxygen
meters are calibrated. Conductivity and turbidity meters are calibrated
ald/or checked against a known standard before the first measurement
ald after the last one.

n Replicate Analysis: A second measurement by each meter is taken from
the original sample at one ofthe stations during the sampling day. The
replicate analysis should not be conducted at the sarne station over and
over again, but should be conducted at different stations throughout the
monitorinp season.

6.O pH Standard: A reading ofthe pH 6.0 buffer is recorded at one of
the stations during the sampling day. If the same sampling schedule is
used throughout t1.e monitoring season, the 6.0 pH standard check
should be conducted at different stations.

Zero Oxygen Standard: A reading of a zero oxygen solution is recorded
at one of the stations during the sampling day. If the same sampling
schedule is used throughout the monitoring season, the zero oxygen
standard check should be conducted at different stations.

DI Turbidity Blank: A reading ofthe DI blank is recorded at one of the
stations during the sampling day. If the same sampling schedule is used
throughout the monitoring season, the blank check should be conducted
at different stations.

Post-Calibration: At the conclusion ofeach sampling day, all meters are
calibrated.

*
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2.5. 1. Measurement Performance Criteria

Precision is calculated for held and laboratory measurements through

measurement replicates (instrumental variability) and is calculated for each

sampling day. The use of VRAP data for assessment purposes is contingent on

co-pliat ce with a parameter-specific relative percent difference (RPD) as

derived from equation 1, below. Any data exceeding the limits of the individual

measures are disqualilied from surface water quality assessments' All data

that exceeds the limits defined by the VRAP QAPP are acknowledged in the data

tables with an explanation ofwhy the data was unusable Table 1 shows typical

parameters studied under vRAP and the associated quality control procedures.

(Equation 1) ,
Xpp -  l r r  -  r r  l *  160 9, ,

"+"
where xr is the originat sample and;z is the replicate sample

Table 1. Field Analytical Quality Controls

cotractive
Actiotl

Data Quality
Indlcatqr

Temperature
Measurement

replicate
r 0.2 .c Repeat volunleer Monitors Precision

Dissolved
Oxygen

Nleasurement
rcplicate

r 2D/a ol

r O.2 mglL

Recalibrate

repeat
Volunteer Monitors Preclsion

Known buffer
(zero O, soluhon)

.0 .s  mc lL

Recalibrate

repeat
Volunteer Monitors Relative accurary

pH

Measurement
replicate

t  0 .1  s rd
units

R€ca-librate

repear
Volunteer Monitors Precision

Known buffe.
(pH = 6,0)

t  o . 1
standard

units

Recalibrate
lnstrum€n! repeat Volunleer Moni tors

Specific
Conductance

Measurem€nl
replicate

+ 30 lrs/cm

Recalibrate
instrument,

repeat
Volunteer Monitors

Method blank
(Ze!o af readingl

t  5.0 !S/cm

Recalibrate

repeat
Volunteer Monitors

Turbidily

repllcarc
, i  0. I  NTU

Recalibrate

Volunteer Morutors Precision

Method blank
(DI water)

T O.l NTU

Recalibrate

repeat
Volunteer Monitors
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3. METHODS

Volunteers from the Ashuelot River Local Advisory Committee have been
monitoring water quality on the Ashuelot River since 2001. The goal of this
effort was to provide water quality data from the Ashuelot River relative to
surface water quality standards and to al1ow for the assessment of the river for
support of aquatic life and primary contact recreation. The establishment ofa
long-term monitoring program allows for an understanding of the river's
dyrramics, or variations on a station-by-station and year-to-year basis. The
data can also sewe as a baseline from which to determine any water pollution
problems in the river and/or watershed. The Volunteer River Assessment
Program has provided field training, equipment, financial assistance, and
technical assistance.

During 2005, trained volunteers from the Ashuelot River l,oca1 Advisory
Committee monitored water quality at ten sites along the mainstem of the
Ashuelot River from its upper limits in Washington to just upstream of its
confluence with the Connecticut River in Hinsdale (Figure 1, Table 2l Stations
ID's are designated using a three letter code to identify the waterbody name
plus a number indicating the relative position of the station. The higher the
station number the more upstrean the station is in the watershed. A11 stations
monitored in 2005 are designated as Class B waters.

Water quality monitoring was conducted monthly from May to September. In-
situ measurements of water temperature, air temperature, dissolved oxygen,
pH, and specific conductance were taken using handheld meters provided by
NHDES. Turbidity samples were collected in the field, brought to a central
location and measured the same day using a handheld meter. Samples for
E.coli and total phosphorous were taken using sterile and/or preserved bottles
and were stored on ice during transport from the field to the lab. Table 3
summarizes the parameters measured, laboratory standard methods, and
equinment used.
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Table 2. Sampling Stations for the Ashuelot Riv€r' NHDES VRAP' 2OO5

*Elevations have been rounded off to lOO-foot increments for calibration ol dissolved
orygen meter

Route 3 1 Washington 1600

Mountain Road Lempster 1500

Route 10 Marlow 1100

Route 10 Gilsum 800

Stone Arch Bridge Keene 500

Rou te 10 1 Keene 500

Cresson Bridge Swanzey 500

Thompson Bridge West Swanzey 400

Route 1 19 Winchester 400

147 River Street Hinsda-le 200
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1. Ashuelot River Watershed and M Stations 2OO5

ii i | 1.;rl{$
{!i..;!sififiiiil!!!!i!!!!!!!!!!
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Table 3. sampling and Analysis Methods

Temperature In-Situ sM 2550 YSI 95

Dissolved Oxygen In-Situ sM 4500 0 G YSI 95

pH In-Situ SM 4500 H+ Orion 21OA+

Turbidity Bottle
(Same Day)

EPA 180. 1 YSI 30

Specific Conductance In-Situ s M  2 5 1 0 LaJ\totie 2O2O

E.coli

Bottle (Sterile) s M  1 9  9 2 1 3  D . 3 NHDES

Bottle (stedle) E P A  1 1 0 3 , 1 Keene WWTF

Total Phosphorous
Bottle

(w/ Preservative)
EPA 365.3 NHDES
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4. RESULTS AND DISCUSSION

4. 1. Dissolved Oxygen

Five measurements wele taken in the field for dissolved oxygen concentration at

ten stations on the mainstem of the Ashuelot River from Washington to
Hinsdale. fTable 41. Of the 50 measurements taken, all met quality
assurance/quality conttol (QA/QC) requirements and are usable for New
Hampshire's 2006 surface water quality report to the Environmental Protection
Agency.

The Class B New Hampshire surface water quality standard for dissolved
o>rygen includes a minimum concentration of 5.0 mg/L and a minimum daily
average of 75 7o of saturation. In other words, there are criteria for both
concentration and saturation that must be met before the river can be assessed
as meeting dissolved oxygen standards. Table 4 reports only dissolved oxygen
concentration as more detailed analysis is required to determine if
instantaneous dissolved oxygen saturation measurements are above or below
water quality standards.

Table 4. Dissolved Oxygen Concentration Data Summary -Ashuelot River,2OOs

Dissolved orygen concentration levels were above state standards on all
occasions and at all stations (Figure 2). The average concentration of dissolved
oxygen was consistently above the Class B standard at all stations ranging from
7 .I nr'g/L to 8.7 mglL. Levels of dissolved oxygen sustained above the
standards are considered adequate for the supporl of aquatic life and other
desirable water oualitv conditions.

5 8r.2 - 47.2 o 5

5 79.2 - 49.9 0 5

5 8 3 . 3  -  9 2 . 6 0 5

5 80.3 -  99.2 o 5

5 74.4 - 46.9 0 5

5 74.2 -  88.r o 5

5 73.0 -  85.8 o 5

5 67 . r  -  A7 , r 0 5

5 78.2 - 49.3 0 5

5 90.1 - 96.4 0 5

Total Number of Useable samples for

20O6 NH Surface lVatet Oualitv Assessment 50
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Figui€ 2. Di5solvcrt Oxyg€! Staiiltlcs for the A5hu.tot Rift!, lIEw HdPshire'

Jqly 23, 2ooE - scptEbcr 17, 2OOS, lrHDDs VRn.l

E e

o

,i
n r

27-AS]I 24A-ASII 23-ASH 20A-ASH 1A-n-SH I6-ASH 15_ASt{ O7-ASH oI_ASH

St*ion ID

Recorrmendations

Continue sampling at all stations in order to develop a long-term data set
to better understand trends as time goes on.

If possible, take measurements between 5:00 a.m. and 10:O0 a-m., which
is when dissolved oxygen is usually the lowest, and between 2:00 p.m.
and 7:OO p.m. when dissolved oxygen is usually the highest. In general,
dissolved oxygen levels are lowest in the early moming when there is low
photosynthetic activity and a peak in respiration from organisms
throughout the water column. This is the time of least o>.ygen
production and greatest carbon dioxide emission. Peak dissolved oxygen
levels occur when photosynthetic activity is at its peak. The greater the
amount of photoslmthetic activity the greater the production of oxygen as
a byproduct of photosynthesis.

Next year incorporate the use of in-situ dataloggers to automatically
record dissolved orygen saturation levels during a period of several days.
This will allow for the calculation of the daily average for dissolved
oxygen per cent saturation. Dataloggers can be put in the water for a
period of several days and collect data at specifrc time intervals {e g.
every 15 minutes). The use of these instruments is dependent upon
availability, and requires coordination with NHDES.

*

.:.

A tndilidual Divh.d o{ye

-cbssB sdd. smlte NH srvQs

I
t
I

t *

i{
ll
tt
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4.2.  pH

Five measurements were taken in the field for pH at ten stations on the
mainstem of the Ashuelot River from Washington to Hinsdale {Tab1e 5]' Of the

50 measurements taken, al1 met quality assurance/quality control (aA/QC)
requirements and are usable for New Hampshire's 2006 sudace water quality

report to the Environmental Protection Agency. The Class B New Hampshire
surface water quality standard is 6.5 - 8.0, unless naturally occurring.

Table 5. pH Data Summary - Ashuelot Rivef, 2OOs

All stations, with the exception of 01-ASH, had a majority of the pH
measurements below the New Hampshire surface water quality standard
(Figure 3).

Lower pH measurements are likely the result of natural conditions such as the
soils, geolory, or the presence of wetlands in the area Rain and snow falling in
New Hampshire is relatively acidic, which can also affect pH levels; after the
spring melt or significant rain events, surface waters will generally have a lower
pH.

l 3

5 5.59  -  5 .75 5 5

5 5 . 3  -  6 . 0 5

5 5.56  -  5 .95

5 5 . 8 1 -  6 . 3 3 5

5 o . l J  _  o . +  r 5 5

6 . 2 5  -  6 . 4 7 5 5

5 6 . r 2  -  6 . 5 6 4 5

5 5.91 -  6 .45 5 5

5 6 , 1 5  -  6 . 5 9 4 5

5 6.26  -  6 .95 2 5

Total Number of Useable Sannples fot

2006 NH Surface Water Ouality Assessment 50
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ngure 3, pH stettutics for thc Athuelot Rlvct, lYeE H.aFhirc,

Jiily 23 - AeptcEber I?, 2oo5, rHDES VRA!

27-,\SH 24 ASH 23-ASH 2OA-ASIi la-ASH 15 ASH o?-ASH 01-ASH

St tior tD

Recommendations

':. Continue sampling at all stations in order to develop a long-term data set
to better understand trends as time goes on.

'!' Consider sampling for pH in some of the tdbutaiies arrd wetland areas
that are influencing the pH of stations with measurements below state
standards. Site conditions are considered along with pH measurements
because ofthe narrative portion ofthe pH standard. RSA 485-4:8 states
that pH of Class B waters shall be betueen 6 5 and 8 0, except ttthen due
to natural causes. Wetlands can lower the pH of a river naturally by
releasing tannic and humic acids from decaying plant material. If the
sampling location is influenced by wetlands or other natural conditions,
then the low pH measurements are not considered a violation of water
quality standards. It is important to note that the New Hampshire water
quality standard for pH is faidy conservative, thus pH levels slightly
below the standard are not necessarily harmful to aquatic life. In this
case, additional information about factors influencing pH levels is
needed.

A lndividu,l pFl N{.6ur.mdrs

-Class B NH SwQs MinimxmEI*l,."*

+
lEilTt-
+ol

Tt I  I
t f t

q t t
^ i l

l -
T
I
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4.3. Turbidity

Five measurements were taken in the field for turbidity at ten stations on the

mainstem of the Ashuelot River from Washington to Hinsdale [Table 6] Of the

50 measurements taken, all met quality assurance/quality control (OA/QC)

requirements and are usable for New Hampshire's 2006 surface water quality

report to the Environmental Protection Agency. The Class B New Hampshire
surface water quality standard for turbidity is less than 10 NTU above
background.

Table 6. Turbldlty Data summary - Ashuelot Rlver, 2OO5

Turbidity levels were low on all occasions and at all stations with the average
ranging from 0.1 NTU to 2.0 NTU (Figure 4). Although clealr waters are
associated with low turbidity there is a high degree of natural variability
invotved. Precipitation often contributes to increased turbidity by flushing
sediment, organic matter and other materials from the surrounding Landscape
into surface waters. However, human activities such as removal of vegetation
near surface waters and disrrrption of nearby soils can lead to dramatic
increases in turbidity 1evels. In general it is typical to see a rise in turbidity in
more develoned areas due to increased runofi

5 0.0 -  0 .2 o 5

5 o .o  -  1 .7 o
5 0 . 3  -  1 . 5 0 5

5 0 . 1  -  1 . O 0 5

5 o .4  -  2 .7 o 5

5 0.6 -  2 .O o 5

5 o . 9  -  2 . 6 o 5

5 l  O  -  3 . 5 o 5

5 o .7  -  2 .7 o 5

5 o.6 -  2 .4 0 5

Total Number of Useable Samples for

2OO6 NH Surface Water Ouality Assessment 50
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Fignre 4. Tubidity statirtic. for tbe Ashuelot Rtvc!, I{€w lldP.Lite'
Juty 23, 2OO5 - S.pt.Eb.r 17, 2oo5, rHDEg VBAP

23,ASH 20A,ASII 13-ASH l6-.r\SH

Statior ID

Recommendations

Continue sampling at all stations in order to deveJ.op a long-terrn data set
to better understand trends as time goes on.

Collect samples during wet weather. This will help us to understand how
the river responds to runoff and sedlmentation.

If a higher than nofinal turbidity measurement occurs, volunteers can
investigate further by moving upstream and taking additional
measurements. This will facilitate isolating the location of the cause of
the elevated turbidity levels. In addition, take good freld notes and
photographs. If human activity is suspected or verilied as the source of
elevated turbidiiy levels volunteers should contact NHDES.

i rAvdas.

t
t - '
l l *

+tT
4l+
t a 4* - - - - 1 - - - -  I

to
t l
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t* i
f - t rt
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A
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4.4. Specific Conductance

Five measurements were taken in the field for specific conductance at ten
stations on the mainstem of the Ashuelot River from Washington to Hinsdale

[Table 7]. Of the 50 measurements taken, all met quality assurance /quality
control (QA/QC) requirements and are usable for New Hampshire's 2006
surface water quality report to the Environmental Protection Agency' New
Hampshire surface water quality standards do not contain numeric limits for
specific conductance.

Table 7. Specific Conductance Data Summary - Ashuelot Rlver' 2OOs

Specifrc conductance levels were variable river with individual readings ranging
from 25 pS/cm to 123 uS/cm (Figure 5). Higher specific conductance levels can
be indicative of pollution from sources such as urban/agriculturai runoff, road
salt, failed septic systems, or groundwater pollution. Thus, the variable specific
conductance levels in the Ashuelot River watershed indicate low pollutant levels
at some stations and potentially higher levels at others'

5 24.1 - 28.O Not Applicable 5

5 3 0 . 2  -  9 1 . 3 N I A 5

5 30.8 -  47.3 N/A 5

5 3 4 . 1  -  5 9 . 7 N/A J

5 47 -2 -  67.3 N/A 5

5 46,8 -  r20.6 N/A 5

5 75.7 -  t75.2 N/A 5

5 78.7 - 192.9 N/A 5

5 a6.7 - 154.7 N/A 5

5 87.4  -  153.6 N/A 5

Total Number of Useable Samples for

2006 NH surface lvater Oualitv Assessment 50
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ri8urc 5. spccilic corductec€ st.titica fo! the Ashuelot Riw.!, d Ha6Pshirc,

Juty 23 - Septebber 17, 2OO5, llIIDEs VRAP

24A-,qSIi 23-ASI] 204-.ASI] 1a-ASH 16 ASH

st.tioD lD

Recommendations

Continue sampling at all stations in order to develop a long-term data set
to better understand trends as time goes on.

Consider collecting chloride samples at the same time specifrc
conductance is measured. During the late winter/early spring snowmelt,
higher conductivity levels are often seen due to elevated concentrations
of chloride in the runoff. Conductivity levels are very closely correlated to
chloride levels. Simultaneously measuring chloride and conductivity will
allow for a better understanding of their relationship.

n

+

A lndvi/u, sp..iic Candu.t

11
it'  {  - - t - - - - -
f A

T

f
t t

I  I  1 - - - - -
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4.5. Bacteria/Escherichia coli

Five measurements were taken in the field for E. coll at ten stations on the
mainstem of the Ashuelot River from Washington to Hinsdale [Tab1e 8]. Of the

50 measurements taken, all met quatity assuralce/quality control (aA/AC)
requirements and are usable for New Hampshire's 2006 surface water quality

report to the Environmental Protection Agency.

Class B NH surface water quality standards for E coli are as follows:

<406 cts/ 100 ml, based on any single sample, or
<126 cts/100 ml, based on a geometric mean calculated from three samples
collected within a 60-day period.

Table 8. E. coli Data sqmmary - Ashuelot River, 2oos

Two stations (16-ASH and 0I-ASH) had single sample levels which exceeded the
New Hampshire surface water quality standard (Figure 6). All other stations
had no occasions where E.coli levels were above the standard. In order to fully

determine whether a waterbody is meeting surface water standards for E.colia
geometric mean must be calculated. A geometric mean is calculated using
three samples collected within a 60-day period. At all ten stations a geometric
mean was calculated and two ofthe stations (18-ASH and 16-ASH) had
geometric means that violated the surface water quality standard of 126
cts/ 100m1 (Table 9].

5 4 - 3 0 0 5

5 1 4 - 4 4 0 5

5 1 4 - 5 4 0 5

5 1 0 - 8 3 0
5 4 - 6 3 0 5

5 34 -  164 0
24 -  >2000 1

5 1 4  -  1 5 0 0 5

5 32 - 203 o 5

5 27 - 900 I 5

Total Number of Useable Samples for

2OO6 NH Surface Water Quality Assessment 5()
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Several factors can contribute to elevated E. coli levels, including, but not
limited to rain storms, low river flows, the presence of wildlife (e.g., birds), and
the presence of septic systems along the river.

Flgarc 6. tucluncht.: cofi St.Ustics fortb. Ashuelot Rlvcr,lg* EamP.htr',
July 23 - Septembe! 17, zoos, NHDES VRAP

2000

1600

6

3 uoo

; 1 0 0 0

H goo

A J.rlividudl E.coli Meesu.dentB

-Oarr B S'1gle sMple Ntl SWQS

I

'r
I

t
I

a I a I

27-ASH 24A,ASH 23-ASH 20A ASH 18-ASH I6-ASH 15-ASH 07_ASH 0l ASE

Stattot lD

Table 9. .E. coti Gcometric Mean Data Sumnary - Ashuelot River' 2OOS
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Recommendations

Continue collecting three samples within any 60-day pedod during the
summer to allow for determination of geometric means

Continue to docurnent river conditions and station characteristics
(including the presence of wildlife in the area during sampling).

At stations w'ith particularly high bacteria levels volunteers can
investigate further by moving upstream and taking additional
measurements. This will facilitate isolating the location of the cause of
the elevated bacteria levels. Those sampling should also look for any
potential sources of bacteria such as emission pipes and faiied septic
svstems.

*

*
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4.5. Total Phosphorus

Five measurements were taken in the field for total phosphorus at ten statlons

on the mainstern of the Ashuelot River from Washington to Hinsdale [Table 9]'

Of the 50 measurements taken, all met quality assurance/quality control
(QA/QC) requirements and a-re usable for New Hampshire's 2006 surface water

quality report to the Environmental Protection Agency.

There is no numeric stand.ard for total phosphorus for Class B waters' The

narrative standard states that "unless naturally occurring, shall contarn no

phosphorus in such concentrations that would impair any existing or

designated uses." The NHDES "level of concern" for total phosphorous is 0 05

rl:'c/L.

Table 9, Total Phosphorus Data Summary - Ashuelot River, 2OO5

5 0.01 1 ,  0 .026 0 5

5 0.009 -  o .019 0 5

5 o . 0 0 9  -  o . 0 1 6 0

5 o . 0 0 9  -  o . 0 1 8 0 5

5 o.oo9 , o.o22 0 5

5 0 , 0 I 2  -  0 . 0 2 1 0 5

5 0 . 0 3 3  -  o . 1 0 2 2 5

5 0 . 0 3 5  -  0 .  1 5 3 5

5 o.o4 -  o.066 1 5

5 0.029 -  0 .057 2 5

Total Number of Useable Samples for

2006 NH surface Water Oualitv Assessment 50

Total phosphorous levels were variable but, in general, levels increased from

upstriam itations to downstream stations. All measurements upstream of 16-ASH

were below NHDES's level of concern. A11 stations from 16-ASH downstream

to 01-ASH had total phosphorous measurements that exceeded NHDES's level of

concern. Under undiiturbed natural conditions phosphorous is at very low levels in

aquatic ecosystems. Of the three nutdents critical for aquatic plant growtYt;

potassium, .tittog".t, and phosphorous, it is usually phosphorous that is the limiting

iactor to plant growth. When the supply of phosphorous is increased due to human

activity, algae respond with sigrrificant growth.

A major source of excessive phosphorous concentrations in aquatic ecosystems

can be wastewater treatment facilities, as sewage tlpically contains relatively

high leve1s of phosphorus detergents. However, fertilizers used on lawns and

agricultural areas can also contribute siqnifrcant amounts of phosphorus
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Recommendations

':' Continue sampling at all stations in order to develop a long-telrn data set
to better understand trends as tirne goes on.
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APPENDIX A

2OO5 Ashuelot River Watershed Water Quality Data



APPENDIX B

Interpreting VRAP Water Quality Parameters



APPENDIX C

Glossaty of River EcologY Terms
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