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Study Objectives

®»Jpdate and expand previous studies on private
well information in the Brown Hill Road area.

»Perform private well sampling focusing on
parameters associated with salt and corrosion.

Compare results with historical data and evaluate
data trends with respect to the different
parameters sampled.

®»Formulate conclusions and recommendations for
the Town and residents.



Project Tasks and Timeline

®» Jul 2013 — Resident complaints fo Select Board
» Sep 2013 to Apr 2014 - Project Planning

» Jun 2014 - Homeowner Surveys

Jul to Sep 2014 Field Sampling and Lab Analyses

» Dec 2014 - Lab Reports sent o Homeowners
®» Jan o Sep 2015 — Analysis of Results

» Oct to Mar 2016 — Report Preparation

» Apr 2016 — Presentation to Select Board

= Jun 2016 - Presentation to Residents

» Jul 2016 — Final Report



Field Efforts

®» |58 homes surveyed

» /9 respondents and
ell samples

36 parameters
analyzed

» $300 - $400 value lab
analyses per sample

(Provided by US EPA)

Locations of Private Wells Sampled Brown Hill Road Area Well Water Quality Study
© Private wells sampled Drinking Water Protection Committee

[ study area Bow, New Hampshire 2016
Town boundary A % i i5% o

Miles




TABLE 2-1
AMALYTICAL PARAMETERS
Laboratory Tests
. Alurminum Lithium
CO”O bOrOTlOn Ammonium Magnesium
Antimony Manganese
by U S E PA Arsenic Molybdenum
Barium MNickel
C h 6 | m SfO rd Beryllium Mitrate as Nitrogen
. Bromide Mitrite as Mitrogen
I_CI borOTorleS Cadmium Potassium
Calcium Selenium
Chloride Silver
Chromium Sodium
and Cobalt Sulfate
Copper Thallium
Fluoride Uranium
Hardness Vanadium
N H D ES lron Zinc
Lead
Brandon
Field Tests
Kernen, P.G. oH
specific Conductance
Temperature




Well Water Testing Summary

Bow, New Hampshire 03304

PULL DOWN MEND N CE

A2 TO CHANGE ADDRESS

12/15/2014
Date Sampled 7/28/2014

Aralyzed by US Environmental Protection Agency
Chelmsford, Massachesetts

Sampler: Bow Drinking Water Pretaction Committes

< The thon of the contaminant i les than hall of the baalth based dioking water st
rm':ml_‘:f:hmm.:.wmﬂhth!ﬂmnawmm s more than hatf of the health based
The of the was In the sample above the health hased drinking water Smit
R ofthe was detoctnd below the aesthetic based drinking water Wit Status Status  Chemical
R s Aluminum 12
= — Ammonium Not Detected mg/L
Status  Status  Chemical Result Units Umit*  Limit® (] Antimony 0.67 g /L 6
) o e — - @ Arsenic 1.6 pg/L 10
_é b i jﬁ o 7 Barium 16 g/l 2000
& menfliom 032 el 4 @ Beryllium 0.32 g/l 4
—® oo o o 5 Bromide 0.26 mg/L
—. ;E%m ic:o ﬁ — 2 Cadmium 0.76 g/l 5
e Covalt__ T NotDetected  yght Calcium 24 mg/L
T e s T —— Chloride 400 mg/L 250
P T —————————— w | @ Chromium 0.8 ug/L 100
¢ i = i - Cobalt Not Detected ug/L
— T — — % ¥ Copper 2900 ng/L 1000
mﬁm s p— @ |y Fluoride Not Detected mg/L 4 2
2 N e e — 0 Hardness by lon Chromatography 89 mg CaCO3/L
ey T T ¥ Iron 520 ug/L 300
o hotpetected__uilt @ Lead 5200 ug/L 15
R — T X Lithium Not Detected mg/L
=9 Brsesons e —— B - Magnesium 7 mg/L
Feeld measureme‘:ts ma:eh:v the Baw Drinking Water Prolecnonats'.oocmnmee at :mmo of sampling: = F Ma n E E“T' €€ 34 |.I.Bf|.. 50
g:nducumy 1532;; Microslemens Per Centimeter {juS/cm)
Temperature 184 Degrees Celsius (C)

Note: * If the value is left blank, no limit has been established by Federal or State agencles
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Corrosion Complaints, Brine Discharges
and Area Drainage

@ Sampled well locations with corrosion complaints
Sampled well locations with no corrosion

complaints

Brine discharge

Culverts

Catch basins
- Roadside swale

Study area
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Corrosion Complaints

» 30% (24 of 79) report
Issues with corrosion

= Both pH and salt
contribute to water

COITosIVity

» Sqalt sources = road
salt drainage and
softener brine

®» | ow pH = acid rain
Infilfration older wells



Chloride Levels

66 Blue <250 mg/L
13 Red =250 mg/L

- 12 of 13 report corrosion

- 6 of 13 have softeners

: DML Dosl TTAY

Chloride Levels in Wells Sampled Brown Hill Road Area Well Water Quality Study
Drinking Water Protection Committee  /

® 124 Ingl. N Bow, New Hampshire 2016

@® 250 -520 mg/L A 6 - 5

[ study area

lles
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Chloride Levels and Brine Discharges

Chloride levels in drinking water (mg/L)
O 1-249mglL
® 250-520 mg/L

Onsite brine discharge

——3p |ocal drainage
: Study area




Town of Bow Winter
eR (/ Maintenance Practices

®» |[mplemented in 1997 following Stearns &
Wheler (1996) study recommendation

» NHDOT guidance is 250 to 300 lb / lane mile

» Bow application rate is 140 lb per lane mile

» Alternative de-icers evaluated 1998-1999

» Al DPW staff frained and certified under
UNH T2 - Green SnowPro™ best practices




Low pH

» oH Range 4.6 to 8.1
» 57 wells < 7.0 (72%)
» 25 wells < 6.0 (red)

» Acid rain influence:

» ol|der wells, less
casing, not sealed

» shallow bedrock
» [imited soll

S i‘ ¥ I ;’ : 3 »,j 4 a

\ ! «[  1/ ( i \,\ : <
i * Ga%
Wells with pH Values Less Than 7 & @
Labeled where pH <7 “

S (et attenuation or time
Wi to equilibrate

[ study area



Well Age vs. Water Quality

Older Wells => Higher Chloride, Lower pH

Chloride Chloride
mg/L oH mg/L oH
Pre-1985 Post-1985
Number of wells 24 24 4] 4]
Average Concentration 175 6.0 63 6.7
Range 24-400 5.1-70 | 0.85-430 | 5.5-8.0
Wells > 250 mg/L / of 24 (29%) 1 of 41(2%)

\\
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Conductivity and pH Monitoring at 39 Brown Hill Road

Seasonal Variability

Winter -Salt Application
Spring
Thaw
Summer
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Lead and Corrosive Water

» | FAD and COPPER can leach from plumbing
fixtures when water sits for extended periods

®» A few samples from this study showed either
lead or copper even as “flushed” samples

®» Prevent ingestion by infants and children
» [ USH tap every day and use COLD water tap

» Test for stagnant lead and copper ($30=)
- TAKE SAMPLE BOTTLES TODAY -

» Consider calcite neutralizer (~$1,000 to $1,500)




Other Water Quality Parameters:

Arsenic and Uranium




Arsenic and Uranium

» Post-1985 wells sealed into
bedrock, no corrosion Issues

s = Stafe-wide 1 in S probability
b = 24 wells (30%) with Arsenic
& above 10 ppb

» |2 owells (18%) with Uranium
above 30 ppb

| ®» No taste, odor or color

Arsenic and Uranium Levels
Arsenic

2 0-10 ppb

@ >10-140 ppb (above health standard)
Uranium

= g e @ » Point of Use treatment
O -z e e e ARG  recommended ($150 - $1200)
tudy area e, : e * , 4 @ :




Specific Conductance, Sodium,
and Hardness

Specific Hardness in
Conduc- Sodium | Hardness Wells
tance mg/L mg/L w/softeners
(US/cm) mg/L
Number /9 /9 /] 12
Average 521 63 97 116
Range 84-1722 4.6-240 3-480 29-300

\\




2015 TOWN-WIDE RESULTS PROCESSED BY
STATE OF NH LABORATORY

Arsenic  Uranium Radon Total MTBE Sodium Chlonde Manganese Iron
(ug/L) (ug/L) (pci/L) Coliform E.coli  (ug/L) (mg/L) (mg/L) (mg/L) (mg/L)

Maximum

Contaminant Level

or Advisory Level 10 30 2000 Present Present 13 250 250 0.05 0.3
Number of samples 61 47 35 68 68 2 46 o4 48 47
Detections 92 32 34 19 0 0 46 45 28 18
Samples above

standard 29 4 20 19 0 0 0 0 18 2
High 136 25 89,310 90 230 1.86 6.15
Average 226 11 16,876 23 45 0.24 0.66

% Above Standard @ 9% m 28% 0% 0% 0% 38% 11%

N S




- Chloride contaminar
salt brine discharges

Conclusions

lon Is attributable to road salt drainage and
rTom water softeners.

» Both low pH and hig

N chloride contribute to water corrosivity.

» Geologic conditions, well location, and well construction are

Important conftributin

g factors.

» Older (pre-1985) wells show higher chloride, lower pH, and

reported corrosion.
» Newer (post-1985) w

ells show naturally occurring arsenic and

uranium, though no corrosion Issues.

» Current salt levels compared to 20 years ago suggest that the

town's low salt practices are working well.



Recommendations
RESIDENTS
» Test “stagnant” lead and copper.
» Flush taps every day, use cold water tap for drinking.

» Consider non-salt technologies for iron and manganese by using
the NHDES “Be Well Informed’ webtool.

» Consider volume-based backwash for softeners.

®» Consider installing a neutralizer for corrosion control, and/or POU
for arsenic and uranium freatment.

TOWN

» Continue low salt application practices and maintain vigilance
for effective alternatives.

» Fvaluate infiltration ditches in the Brown Hill Rd area.




NEW HAMPSHIRF
=L "\ DEPARTMENT OF

Environmental

Services _

The NHDES
Be Well Informed Guide

PROTECT YOUR FAMILY'S HEALTH AND HOME

INFORMATION AND GUIDANCE FOR

TREATING YOUR WELL WATER




Water Treatment Systems That Remove Copper Stagnant, Lead Stagnant, Manganese

The following water treatment is based on the water quality information you entered. Details concerning water treatment are below.

Treatment Order

@ Whole House Oxidizing Filter or Whole House Cation Exchange
System Water Softener

s 20D

Non-salt options for Iron and/or Manganese:

Whole House Acid Neutralizer
System

e Greensand
e Birm
« Sediment Cartridge
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www.des.nh.gov
A to Z Topics - “Private wells”
Direct web search:
“NHDES Factsheets”, “NHDES Be Well Informed”
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THANK
YOU !
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NEW HAMPSHIRE

Search

RESIDENTS
BUSINESSES
VISITORS Contact:

TOWN RESOURCES
Forms & Applications
Bids & RFPs
Code of the Town of Bow

Town Calendars
Town Reports & Documents

QUICK LINKS

Home Meeting Agendas

ECONOMIC DEVELOPMENT

Drinking Water Protection Committee
Printer-Friendly Version

commdevel@bow-nh.gov
Matt Taylor, Director of Community
Development

10 Grandview Road

Bow, NH 03304
603-228-1187 ext. 120
603-225-2982

1st or 2nd Mon each month, six or more times
per year, Municipal Building 5:30 pm.

Drinking Water Protection Committee
Meeting Minutes




