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1. Introduction

Section 303(d) of the Clean Water Act (CWA) and iEmmvmental Protection Agency’s
Water Quality Planning Regulations (40 CFR Part)¥8Quire states to develop total
maximum daily loads (TMDLSs) for water quality lireil segments that are not meeting
designated uses under technology-based contropoflution. The TMDL process
establishes the allowable loadings of pollutantsafavaterbody based on the relationship
between pollutant sources and instream water guaditditions, so that states can
establish water quality based controls to redudieigpan from both point and non-point
sources and restore and maintain the quality of tegter resources.

In 2008, the New Hampshire Department of EnvironiaeBervices (DES) prepared a
TMDL for chloride for the North Tributary to Cana@blLake watershed located in
Windham, N.H. This TMDL was subsequently approvedha Environmental

Protection Agency. The official TMDL was expressada load duration curve in order to
be applicable to the full range of stream flows$ha watershed. In addition, an
alternative expression of the TMDL was calculateduide implementation. The
alternative expression of the TMDL used a percedtiction goal to estimate the tons of
salt that could be imported to the watershed ypacal year and still attain water quality
standards.

The North Tributary to Canobie Lake watershed isju@ among the 1-93 watersheds
because there was a large source of salt besiagsglactivities. Up until 2005, a
municipal well in the watershed had operated a msiftener and injected the waste salt
brine back into the groundwater. Approximately 664 of salt per year were added to
the watershed from this well. When monitoring foe fMDL was done in 2007, this
source was not active but it had created a highdraand concentration of chloride in
the watershed. As a result, the percent reductiah fgr the alternative expression of the
TMDL was large (39.6%) relative to the amount ofcdey in the watershed.

The goal of this amendment to the TMDL is to regkdte the alternative expression of
the TMDL with updated information on the remaingffects on the brine discharge after
five years. Salt loading allocations for the diffier deicing sectors will also be updated.
The official TMDL for the watershed, expressed &saal duration curve, withot be
changed because this calculation was not influebgdte brine discharge. This
amendment contains replacement text for Sectidmgib and 5(b)(iv) of the 2008

TMDL report as well as explanations of the methasisd for the update.

The goal of the amended TMDL for the North Tribytey Canobie Lake remains to
reduce chloride loads so that water quality stastslfor all the designated uses affected
by chloride pollution are met in all areas of therth Tributary to Canobie Lake
watershed.
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2. Replacement Text for Section 5 of the 2008 TMDL

Report

Added text shown iiold italics.
Deleted text shown in-strikethrough

b(iii) TMDL Calculation

The TMDL will be expressed as a load duration cdolewing guidance from EPA
(EPA, 2007) and in compliance with the approvedIi@uAssurance Project Plan (DES,
2006). The TMDL will be 90 percent of the chroniater quality standard (207 mg CI/L)
multiplied by each stream flow in the four-day age flow duration curve. The four-day
average flow duration curve was used because tlomichwater quality standard applies
to four-day average concentrations. The TMDL wdldet for the outlet station of the
watershed, 193-NTC-01, because this is the onlyostan the watershed at which
violations of the water quality standard have beetected. Figure 5 shows the TMDL
load duration curve and the existing loads measar¢é@B3-NTC-01 between July 1, 2006
and June 30, 2007. The units for the TMDL are winchloride per day. At each point on
the TMDL curve, the waste load allocation for MSmittees is 100 percent of the
TMDL and the load allocation for non-point source® percent of the TMDL (not
shown on figure). The margin of safety is expliciihe TMDL load duration curve is not
expected to change; therefore, this TMDL is relévarall existing and future
impairments due to chloride in the North TributesyCanobie Lake watershed. It should
be noted that the TMDL load duration curve goezam near 70 percent flow
exceedence because there is no flow and only stagraer in the stream approximately
30 percent of the time.

Figure5: TMDL Load Duration Curveat Station 193-NTC-01
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The TMDL can be alternatively expressed-as-a-péreshiction-goa{PRAN units of

tons per year to guide implementation. The method for calculatime alternative
expron of the TM DL foIIows the approach publlshed by Trowbrldge et aI (2010)

demonstrated that, |f the annual average chIorlde concentratlon ina New Hampshlre
watershed was less than 102 mg/L, violations of the chronic water quality standard
typically did not occur. Furthermore, the annual average chloride concentrations
could be predicted from the annual salt imports and the annual average runoff in the
watershed. The North Tributary watershed will have a drainage area of 125 acres after
highway construction is complete. The average annual runoff for thisdrainage areais
0.35 cfs, based on data from 2001-2012 at the Beaver Brook stream gage transposed to
the size of the North Tributary to Canobie Lake watershed. The model indicates that
the salt load to this watershed should be no greater than 58.2 tons per year in order to
attain water quality standards during a typical year. To account for uncertainty in the
model, this amount should be reduced by 10%to 52.4 tons per year to add a margln of

b(iv) Allocation of Loads
In 2006, DOT and DES established an interagenayR&aduction Workgroup. The
purpose of the workgroup is to advise DES and D@®1hes TMDL study and all other
chloride TMDL studies in the 1-93 corridor untilebe studies are completed, and then to
advise and assist with implementation of requirtiead reductions. The workgroup
includes representatives from the following: DE®)D EPA, the Federal Highway
Administration (FHWA); the selectmen’s office ofolatown with area in a TMDL
watershed; the public works department of each teitim area in a TMDL watershed;
the University of New Hampshire Technology Trang@) Center; private winter road
and parking lot maintenance companies; motorisic@asons; the State Police; the
Southern New Hampshire Regional Planning CommissienNashua Regional
Planning Commission; and the Rockingham Planning@ission. Representatives from
pertinent watershed organizations and state-wigdga@mmental organizations will be
invited to join the workgroup in 2008.

Hr-2008; The Salt Reduction Wor kgroup will determinethe final load allocations by
sector in theimplementation plan. Therewill be an opportunity for public comment
on the implementation plan. However, as a starting point, draft allocations are
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presented in Table 5 based on the following assumptions:
» NinetyeightNinety-six percent of the salt imports to the watershed vi@rdeicing
activities. Therefore, essentially all of the saiport reductions will need to come
from reduced deicing loads. The percent reductiosalt imports will be the same for
state, municipal, and private roads and parking lot
» The allocation for salt pile runoff will be zerodaeise there were no salt piles in the
watershed and any new salt and salt-sand piledédbewcovered.
» The existing loads from water softeners, food weeate atmospheric deposition will
be used as the allocation for these sources.

Table5: Existing Salt Importsand Load Allocations

Source Agency/Town FY-07 FY08-FY12 | Allocation of Loads
Salt Imports (tons salt/yr)
(tons salt/yr)
State Roads NHDOT PS 514 — 7123 4.316.5
NHDOT PS 528 —31.68.2 18.729.0
Municipal Roads Windham —426 2510
Private Roads Windham 0{0 0.0
Parking Lots Windham —230 1448
Salt Piles Windham 0.0 0.0
Water Softenersot NA 0.4 0.4
including brine discharge
Food Waste NA 0.2 0.2
Atmospheric Deposition NA 0.6 0.6
Margin of Safety 0 5.8
Total 46.533.3 28:158.2
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3. Explanation

Calculation of Salt Loads from Brine Discharge

There was a large discharge of salt brine in theiNbBributary to Canobie Lake
watershed from the W&E municipal water supply wé&he brine discharge was
estimated to contribute 55 tons of salt per yedit iiceased 2005. When the TMDL
report was written in 2007, it was assumed thattfects of the brine discharge on
surface waters would still be evident for seversng but no details were known for
certain.

DES has used a model of chloride fate and transpevatersheds and monitoring data
from 2007 and 2009 show that the effect of thedbdn surface water quality declined
rapidly after 2005. Trowbridge et al. (2010) dentaated that the annual average
chloride concentration in New Hampshire waterslezatsbe estimated by dividing the
salt imports by the annual average stream flows &bproach was used to estimate the
expected average chloride concentration in thelNbributary to Canobie Lake from
deicing activities in 2007 and 2009. The measuxedage chloride concentrations in
these years were higher than the predicted valuesdifference between the modeled
and measured concentrations was assumed to benttagning effects of the brine
discharge on the surface water quality (TableFiyure 1 shows that the load of salt
from the brine discharge declined linearly fromtébs per year in 2005 to an expected
value of zero in 2011. Therefore, for 2012 onwatis,effects of the former brine
discharge are negligible.

For this assessment of the brine discharge, DE® ws#ated watershed boundaries,
roadway lane-miles, and parking lot areas provigethe Department of Transportation
based on field surveys of the watershed. The watdrboundary is more accurate than
the one used in the 2008 TMDL report because lectSf the stormwater drainage
network. The watershed boundary used in the 200BI kport was based on
topography but did not account for stormwater cardtructures. Overall, the watershed
draining to the North Tributary to Canobie Lake ex®/87.33 acres currently. The
planned highway construction will add new stormwatmntrol structures and drainage
areas, which will increase the size of the watedgbel 25.8 acres. Figure 2 shows the
boundaries of the watershed.
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Table 1: Calculation of residual salt inputsfrom brine discharge in 2007 and 2009

2007 2009
1. Stream Flow at Beaver Brook Gage (yearly averimgefs) 97.2 111.5
2. Estimated Stream Flow in NTC watershed (yearfrage, in cfs) 0.28 0.3p
3. Salt input from deicing (tons/yr) 25.5 38.1
4. Chloride input from deicing (mg/s) 446.2 665.4
5. Expected chloride concentration from deicingafieaverage, mg/L) 56.8 7318
6. Actual chloride concentration (yearly averageg/li 152 112
7. Predicted salt input from brine (tons/yr)* 42.8 19.7

* The predicted salt input from brine (in tons gear) was calculated using the following equation:
Brine input (Line 7) = (Line 6 — Line 5) x Line 2GF x (1 mg NaCl/0.6066 mg Cl)

where CF is a conversion factor equal to 0.982drLst ft® mg* yr*

Figure 1: Measured and modeled salt inputs from brine discharge
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Figure 2: Watershed boundariesfor the North Tributary to Canobie Lake
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Calculation of Alternative Expression of the TMDL

The alternative expression of the TMDL in the 2008DL report used paired
measurements of chloride concentrations and stfleanrto calculate a percent reduction
goal for critical conditions. This approach canbetupdated because new data on daily
stream flow for this watershed are not availabistdad, DES used a model from
Trowbridge et al. (2010) to recalculate the altd@ueaexpression of the TMDL.

Trowbridge et al. (2010) demonstrated that, ifahaual average chloride concentration
in a New Hampshire watershed was less than 102 mglations of the chronic water
quality standard typically did not occur. Furthemnahe annual average chloride
concentrations could be predicted from the annalairmports and the annual average
runoff in the watershed. The North Tributary wabed will have a drainage area of
125.8 acres after highway construction is complebe. average annual runoff for this
drainage area is 0.35 cfs, based on data from 20Q2-at the Beaver Brook stream gage
transposed to the size of the North Tributary todee Lake watershed. The model
indicates that the salt load to this watershed lshioet 58.2 tons per year in order to attain
water quality standards during a typical year. Tcoant for uncertainty in the model,

this amount should be reduced by 10% to 52.4 tenygar to add a margin of safety.

Sector Loading Allocations

Preliminary load allocations of salt for the diet deicing sectors were calculated using
the same approach as the 2008 TMDL report. Thetddlacation for sources other than
deicing was set equal to the existing load foretssurces (1.2 tons/year). The remaining
51.2 tons per year was allocated to deicing. Thartgallocation was further divided up
by sector using the percentage of the salt load fiteicing in FY08-FY12 contributed by
each sector.

4. Public Participation

a. Description of the Public Participation Process

EPA regulations (40 CFR 130.7 (c) (ii)) requirettbalculations to establish TMDLs be
subject to public review. The North Tributary tor©hie Lake TMDL amendment was
released for public comment on January 28, 2018 cbmment period lasted until
February 28, 2013. The report was posted on th® @&w.des.nh.gov/wmb/tmjll
website. A letter announcing the release was Higied to members of a stakeholder
group, consisting of the Water Quality Standardsigary Committee, the Lakes
Management and Advisory Committee, the Rivers Manamnt Advisory Committee,
the Local River Management Advisory Committees,Nleev Hampshire Water Council,
local and regional conservation organizations, thedSalt Reduction Workgroup.
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b. Public Comment and DES Response

DES received one comment on the draft amendmeirtgltire public comment period.
The comment and the DES response are listed below.

Comment from the Environmental Protection Agency

“I read with interest your Draft Amendment to thetdl Maximum Daily Load
Study for Chlorides in the North Tributary to Camhake (NTCL) in Windham,
NH. Generally, it has an excellent analysis ofdleeing salt inputs to the
tributary's watershed. However, there is no menabthe effects on future
chloride concentrations due to adjacent municipeallywumping, which | believe
can be significant when considering the watershedsall salt budget.

For example, PEU/W&E wells 3 and 4 are bedrock svilht reportedly pumped
1,740,809,000 gallons in 2012 (according to pumstagistics for EPA
ID#2542030 in the Drinking Water database). Bothisvare located in the NTCL
watershed, and are about 400 and 450 feet, respaytifrom the NTCL culvert
under Shore Road. In October 2012, chloride in \@ellas measured at 220
mg/l. Assuming this level to be representativénefii2 month period (and making
all of the metric to English unit conversions) stiwvorks out to be approximately
3,189,403 pounds or 1,595 tons of chloride pumpgabthe wells' contributing
area last year, and which includes the smaller NTtershed within the wells'
source water protection areas (4,000-foot radiusles).

My comment is that any future analysis of chlotelels for the watershed
should be based on a refined [such as MODFLOW] migalemodel that factors
both chloride inputs from paved surfaces and septstems and outputs from
municipal well pumping. The model would also ineltide influence of Canobie
Lake as both a potential source of induced wellewtd PEU/W&E and as a
receptor of ground water flow containing residuat@unts of chloride from past
brine discharges and from 1-93 deicing activitiagts watershed. So my key
comment is that looking at only chloride inputsite NTCL watershed is only
half the picture. Given the area's hydrogeologimptexity, | think that detailed
mathematical modeling is necessary before any @ipt#dictive conclusions can
be reached.”

DES Response:

The goal of a TMDL is to attain and maintain th@lagable narrative and numerical
water quality standards for impaired surface wai@® CFR 130.7(c)(1)) Pollutant
loads to and from groundwater are relevant to a TMDso far as they affect conditions
in the impaired surface water.

The chloride extracted from groundwater by municgranking water wells is not
necessarily a net removal of chloride from theaystAs the wells are pumped, locally



North Tributary to Canobie Lake Chloride TMDL
April 2013 Amendment
Page 10

elevated concentrations may be reduced, but eMgntiha groundwater chloride
concentrations in the pumping area will equal #gganal concentration. Continued
pumping will not reduce chloride concentrations amyre because the pumping will
draw in more groundwater with the same regionateatration. At steady state, the
amount of chloride pumped out of the well will egtiee amount drawn into the pumping
area. Moreover, the municipal wells in the NTCL evahed mostly supply water to
homes inside the wellhead protection area, and ofdeese homes use septic systems
for wastewater disposal. Therefore, most of thertké removed from the groundwater
by the wells is not a net loss because it is latmrned to the groundwater in the same
area.

The monitoring and calculations for the TMDL coresied the effects of groundwater
concentrations on surface waters in the NTCL whettsThe one complication was the
locally elevated chloride concentrations near tie#srdue to a former brine injection
practice that ceased in 2005. The amendment toNi2L showed that these locally
elevated groundwater concentrations have been yrdisdipated. With this complication
eliminated, detailed groundwater modeling is nad®zl to improve the accuracy of the
TMDL.

Surface water quality monitoring in the NTCL watexd will be continued to ensure that
the surface water quality standards are attaineshitgring will track the combined
effects of chloride loads from de-icing, groundwasad other sources.
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