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BACKGROUND INFORMATION

Section 303(d) of the Federd Clean Water Act requires each state to identify waters for which
wadtewater effluent limitations normally required are not stringent enough to atain water quality
gandards, and to establish total maximum daily loads (TMDLS) for such waters for the pollutant of
concern. The TMDL establishes the dlowable pollutant loading from al contributing sources at aleve
necessary to attain the gpplicable water qudity standards. TMDL s must account for seasona
variability and indlude amargin of safety that accounts for uncertainty of how pollutant loadings may
impact the recaeiving water’ s qudity. Once the public has had an opportunity to review and comment
on the TMDL, it is submitted to the U.S. Environmenta Protection Agency (USEPA) for gpproval.
Upon gpprovd, the TMDL isincorporated into the sate’ swater quality management plan.

The following statements and referenced documents have been developed by the Vermont Department
of Environmenta Conservation (DEC) and the New Y ork State DEC for submission to the USEPA as
aTMDL for phosphorusin Lake Champlain. This TMDL has been developed in accordance with
Section 303(d) of the Clean Water Act, 40 CFR 130.7, and other relevant USEPA guidance
documents including USEPA New England Regiond Guidance on Submittal Requirements for Lake
and Reservoir Nutrient TMDLs (USEPA 1991, 1999a, 1999h).

Description of Lake Champlain

Lake Champlain is one of the largest lakes in North America, and is shared by the States of Vermont
and New Y ork and the Province of Quebec. Thelakeis 120 mileslong, with asurface area of 435
square miles and a maximum depth of 400 feet. The 8,234 square mile watershed drains nearly haf the
land areaof Vermont, as well as portions of northeastern New Y ork and southern Quebec. Additiona
descriptive information about Lake Champlain and its watershed can be found in Lake Champlain
Basin Program (1996, 1999a).

Phosphor us Concerns

Lake Champlain is divided into 13 segments for phogphorus management purposes, as shown in Figure
1. Total phosphorus concentrations vary greatly among the lake segments. Lake segments such as
Malletts Bay and the Main Lake have phosphorus levels in the low-mesotrophic range of 0.009-0.012
milligrams per liter (mg/l). Eutrophic conditions exigt in the South Lake, St. Albans Bay, and Misssquoi
Bay segments where mean phosphorus concentrations are in the range of 0.024-0.058 mg/l (Vermont
DEC and New York State DEC 1997).

A Comprehensve Pollution Prevention, Control, and Restoration Plan for Lake Champlain was
prepared by the Lake Champlain Management Conference (1996a) under the Lake Champlain Specid
Designation Act of 1990. This plan described the phosphorus problem in Lake Champlain and
identified the need to reduce phosphorus in targeted watersheds of the lake as one of the top three
prioritiesfor action. The plan established agoa to “reduce phosphorus inputs to Lake Champlain to
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Figurel. Map of Lake Champlain phosphorus management segments. Valuesin
parentheses are 1990-1991 mean total phosphor us concentrations (mg/l)
in each lake segment (Vermont DEC and New York State DEC, 1997).



promote a healthy and diver se ecosystem for sustainable human use and enjoyment of the lake”
The plan endorsed a phosphorus management process involving the establishment of numeric, in-lake
total phosphorus concentration criteria, and the assignment of watershed-based phosphorus loading
targets designed to achieve the in-lake criteria over atime period of 20 years (i.e., by 2016).

The 1996 Lake Champlain Management Conference plan was approved by the Governors of Vermont
and New Y ork and the USEPA Regiona Adminigirators from Regions 1 and 2. The Government of
Quebec aso agreed, through a 1996 renewa of a Memorandum of Understanding on Environmental
Cooperation on the Management of Lake Champlain, to participate in cooperative actions guided by
the recommendations in the Management Conference plan. The Management Conference plan
provides the initid framework for the Lake Champlain Phosphorus TMDL.

Priority Ranking
Vermont Priority Ranking

The Vermont DEC submitted a Y ear 2000 List of Waters to the USEPA under Section 303(d) of the
Clean Water Act. The New England Regiona Office of the U.S. Environmental Protection Agency
approved Vermont's Year 2000 List of Waters on May 22, 2001. The following nine phosphorus
management segments of Lake Champlain (Figure 1) were listed in the “impaired waters’ category
because these segments do not meet Vermont Water Quality Standards due to phosphorus pollution.

South Lake A Otter Creek Northeast Arm
South Lake B Main Lake . Albans Bay
Port Henry Shelburne Bay Misssquoi Bay

The Vermont Year 2000 List of Waters includes the planned TMDL completion date for each listed
waterbody. The TMDL dates reflect the relative priority assgned to each impaired water. The Lake
Champlain segments impaired by phosphorus received a high priority ranking, asindicated by the early
(2001) date assigned for completion of the Lake Champlain Phosphorus TMDL.

New York Priority Ranking

In 1998, the New Y ork State DEC submitted alist of waters that are targeted for TMDL devel opment
as required under Section 303(d) of the Clean Water Act. Lake Champlain was included as one of the
Priority water bodies on the list. Phosphorus was identified as the pollutant of concern.

Phosphorus Sour ces

Phosphorus enters Lake Champlain from multiple point and nonpoint sourcesin Vermont, New Y ork,
and Quebec. A total phosphorus budget, annual mass balance model, and load alocation strategy was
developed by the Lake Champlain Diagnostic-Feasibility Study (Vermont DEC and New Y ork State



DEC 1997, Smdtzer and Quinn 1996, Smeltzer 1999). The study was funded by the USEPA Clean
Lakes Program and the States of Vermont and New Y ork, with cooperative assistance provided by the
U.S. Geologicd Survey.

Phosphorus sources to Lake Champlain were measured by an extensive field sampling program
conducted during 1990-1992 (Vermont DEC and New Y ork State DEC 1997). The study assessed
al sgnificant phosphorus sources to the lake, including loading from 31 mgor tributaries, 88
wastewater treatment plant discharges, ungaged areas, and direct precipitation. The loading datawere
used to identify and rank the mgjor sources, and to support the development of a phosphorus mass
baance modd for Lake Champlain.

The total phosphorus load to Lake Champlain from dl sources was estimated to be 647 metric tons per
year (mt/yr) during the 1991 hydrologic base year (Vermont DEC and New Y ork State DEC 1997).
As shown in Figure 2, point sources in Vermont, New Y ork, and Quebec accounted for 29% of the
total load in 1991, with the remainder coming from culturd and natural nonpoint sources.

Nonpoint source loads to Lake Champlain include natura background levels of phosphorus. The
natura background components of the nonpoint source load were estimated by comparing the nonpoint
source total phosphorus concentration and the percentage of non-forested land areain the 17 tributary
watersheds of the Lake Champlain basin (Vermont DEC and New York State DEC 1997). A
relationship was found between the percentage of agricultural and devel oped land and the phosphorus
concentration in the streams.  The results suggest that the mean phosphorus concentration in Lake
Champlain tributaries in their origina forested state was about 0.015 mg/l. The natural phosphorus
loading rate to the lake was estimated by applying the 0.015 mg/l stream concentration to dl tributaries
and ungaged areas where current levels are higher than 0.015 mg/l, diminating the point source
loadings, and assuming that atmospheric loadings have remained unchanged. Using this procedure, the
natura background component of the phosphorus loading to Lake Champlain from Vermont, New

Y ork, and Quebec was estimated to be 151 mt/yr, or about 33 % of the total nonpoint source load,
and 23 % of the total phosphorus loading to the lake during the 1991 base year.

Hegman et d. (1999) estimated that 56% of the nonpoint source load to Lake Champlain was derived
from agricultura land, with 37% coming from urban or developed land, and 7% from forest land.
Detailed information on phosphorus loads contributed by individua tributaries, wastewater discharges,
and other sources can be found in Vermont DEC and New Y ork State DEC (1997). A summary of
the 1991 base year loadsisgivenin Table 1.
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Figure2. Total phosphorussourcesto Lake Champlain during the 1991
baseyear (from Smeltzer and Quinn, 1996).



Table 1. Phosphorus loads to each lake segment measured during the 1991 base year (Vermont DEC
and New Y ork State DEC 1997, Lake Champlain Basin Program 1996a).

1991 L oad (mt/yr)
L ake Segment Point  Nonpoint Total
Vermont/Quebec!
South Lake B 32 24.8 280
South Lake A 01 24 25
Port Henry 0.0 04 04
Otter Creek 62.8 58.9 121.7
Main Lake 217 60.3 88.0
Shelburne Bay 53 111 164
Burlington Bay 112 03 115
Malletts Bay 31 29.8 329
Northeast Arm 0.0 32 32
St. Albans Bay 0.8 72 80
Missisquoi Bay 154 1519 167.3
IsleLaMotte 0.0 0.6 0.6
Vermont/Quebec Total 129.6 350.8 480.4
New York
South Lake B 39 24.3 282
South Lake A 9.6 35 131
Port Henry 18 26 44
Otter Creek 0.0 01 01
Main Lake 71 318 389
Cumberland Bay 29.2 838 380
IsleLaMotte 74 209 28.3
New York Total 59.0 91.9 150.9
TOTAL 188.6 4427  631.32

! Quebec sources are included in the loads for Missisquoi Bay.
2 Total does not include direct precipitation to the lake surface.



NUMERIC WATER QUALITY CRITERIA

Numeric, in-lake total phosphorus concentration criteriafor each segment of Lake Champlain were
incorporated into the Vermont Water Quality Standardsin 1991 following a public rule-making
process. The criteriawere derived, in part, from alake user survey analysis of the relationship between
aesthetic values and uses and total phosphorus concentrations (North American Lake Management
Society 1992, Smeltzer 1999). Based on the report of the Lake Champlain Phosphorus Management
Task Force (1993), these criteria were endorsed, with the addition of the Cumberland Bay segment in
New Y ork and amodification for the South Lake B segment, as a set of consistent phosphorus
management godsfor the lakein aNew Y ork, Quebec, and Vermont Water Quality Agreement. The
1993 Water Quality Agreement established in-lake tota phosphorus concentration goals ranging from
0.010-0.025 mg/l for 13 segments of Lake Champlain, aslisted in Table 2. The derivation of these
criteriais explained in Vermont DEC (1990) and Lake Champlain Basin Program (1996), and
summarized below.

The lowest phosphorus concentrations in Lake Champlain exist in the Main Lake and Malletts Bay
segments. Here, the 0.010 mg/l phosphorus criterion was considered to be redigticdly attainable and
desrable. The 0.010 mg/l vaue represents the upper end of the phosphorus range for the conventiona
definition of an oligotrophic (low nutrient) lake. An oligotrophic standard was considered gppropriate
for the large, central, broad area of the lake.

In the remainder of the lake, the existing phosphorus concentrations are substantidly higher than 0.010
mg/l, and the attainability of this oligotrophic criterion is doubtful. For the rest of the lake (except for

. Albans Bay, Misssquoi Bay, and the South Lake), an dternative phosphorus criterion of 0.014 mg/l
was selected because it protects vaues and uses associated with oligotrophy (such as good aesthetics
and absence of high agee levels), and ismoreredidicaly attainable. A mean vaue of 0.014 mg/l
represents a phosphorus level a which an dga nuisance condition would be present only 1% of the
time during the summer.

For the highly eutrophic segments of St. Albans Bay, Misssquoi Bay, and the South Lake, the 0.014
mg/l criterion would not be redidticdly atainable. St. Albans Bay has along history of phosphorus
management efforts, including trestment plant upgrades and nonpoint source controls. The Vermont
DEC god for restoring water quality in St. Albans Bay has been phosphorus reduction in the center bay
area to a concentration of about 0.003 mg/l above the level outsde the bay in the Northeast Arm.
Consequently, a phosphorus criterion of 0.017 ug/l was sdlected for St. Albans Bay.

Misssquoi Bay and the South Lake segments are, to some extent, naturaly eutrophic (high nutrient)
aeas asaresult of their shalow depth and wetland-like characteristics. Many beneficid vaues and
uses of these waters, such as productive warm-water fisheries and wildlife habitat, in fact, depend on a
moderate degree of eutrophication. Therefore, a phosphorus criterion of 0.025 mg/l reflecting a
moderate level of eutrophication was selected for these segments.



Table 2. Lake Champlain tota phosphorus criteria (Lake Champlain Phosphorus Management Task
Force 1993, Vermont Water Resources Board 1999) compared with measured 1990-1991
mean concentrations in each lake segment (Vermont DEC and New Y ork State DEC 1997).

L ake Segment Criterion (mg/l) Measured Value (mg/l)
South Lake B 0.054' (0.025?) 0.058
South Lake A 0.025 0034
Port Henry 0.014 0.015
Otter Creek 0.014 0.015
Main Lake 0.010 0.012
Shelburne Bay 0.014 0.015
Burlington Bay 0.014 0.013
Cumberland Bay 0.014 0.014
Malletts Bay 0.010 0.009
Northeast Arm 0.014 0.014
St. Albans Bay 0.017 0.024
Missisquoi Bay 0.025 0.035
Isle LaMotte 0.014 0.012

! Criterion listed in Vermont Water Quality Standards.
2 Goal specified in the 1993 New Y ork, Quebec, and Vermont Water Quality Agreement



For the South Lake B segment, the criterion in the 1993 New Y ork, Quebec, and Vermont Water
Qudity Agreement (0.025 mg/l) differs from the criterion in the Vermont Water Quaity Standards
(0.054 mg/l). For purposes of the Lake Champlain Phosphorus TMDL, the criterion in the Vermont
Water Quality Standards (Vermont Water Resources Board 1999) will apply. The reasonsfor this
change are discussed below.

The Vermont DEC, New Y ork State DEC, and the USEPA agreed that attainment of the 0.025 mg/l
phosphorus god for the South Lake B segment would not be required in the modding andlysis used to
establish loading targets because the nonpoint source reductions necessary to attain the goal would
exceed the maximum potentia reductions consdered possible with best management practices
(Vermont DEC and New Y ork State DEC 1997). The modding andysis indicated that the target
loads established by the Lake Champlain Management Conference (1996a) will attain the Vermont
0.054 mg/l criterion for the South Lake B segment, but not the 0.025 mg/l god. Vermont DEC and
New York State DEC (1997) recommended that the 0.025 mg/l goal for the South Lake B segment be
re-examined based on further research on phosphorus sources and impacts in the South Lake region of
Lake Champlan.

As previoudy described, total phosphorus criteriawere set for various Lake Champlain ssgments to
protect againgt nuisance dgd conditions during the summer months. A study by Effler et d. (2000) of
the spatia patterns of water quality indicatorsin the South Lake concluded that management Strategies
that focus on reductions in phosphorus loading will not result in substantive increases in Secchi disc
trangparency, because phytoplankton biomassis unimportant in regulating the prevailing water clarity
conditions. Study results indicated that terrigenous inputs, particularly clay particles, cause light
penetration to be lower, turbidity and phosphorus concentrations to be higher, and particle composition
to differ greatly in the South Lake, relative to degper portions of Lake Champlain. Generdly
progressive gradients were documented within the South Lake for Secchi depth, the light attenuation
coefficient, turbidity, particulate organic carbon, total phosphorus, and particul ate phosphorus, that
demongtrate diminishing impacts of the terrigenous inputs with the gpproach to the deeper portions of
thelake. The high levds of inanimate particles (tripton) that prevall in the South Lake compromise totd
phosphorus concentration and Secchi depth as measures of trophic state.

Unlike other Lake Champlain segments, water clarity in the South Lake is not primarily controlled by
phosphorus-mediated adgd production. Therefore, adoption of the 0.054 mg/l criterion will not
compromise the water clarity-related beneficial uses for the South Lake B segment.

The Lake Champlain Phosphorus Management Task Force (1993) report indicated that the total
phosphorus concentration criterialisted in Table 2 should be gpplied as “summer or annual mean
valuesin central, open-water regions of each lake segment.” Similarly, the current Vermont Water
Quadlity Standards state that the criteria shal be achieved as the “annual mean total phosphorus
concentration in the photosynthetic depth (euphotic) zone in central, open water areas of each
lake segment.” Lake samples obtained during the open-water season (April-November) were used to
estimate annua mean phosphorus concentrations, and to support amodeling analysis that established



phosphorus loading targets cong stent with attaining the in-lake criteria as annua mean vaues (Vermont
DEC and New York State DEC 1997).

Mean tota phosphorus concentrationsin Lake Champlain measured during 1990-1991 (Vermont DEC
and New Y ork State DEC 1997) exceeded the water quality criteriavaluesin most of the 13 lake
segments (Table 2). These were the data used to list nine segments of Lake Champlain as “impaired
waters’ in the Vermont DEC Y ear 2000 List of Waters.

Monitoring of phosphorus concentrations in Lake Champlain has continued annually since 1990, as
documented in Vermont DEC and New Y ork State DEC (2002). Annua mean tota phosphorus
concentrations in each segment of Lake Champlain during 1990-2001 are shown in Figure 3, in
comparison with the in-lake criteria vaues.

Phosphorus concentrations remained cons stently above the criteria values during recent yearsin severa
lake segments, including Misssquoi Bay, St. Albans Bay, Northeast Arm, Main Lake, Port Henry, and
South Lake A. No phosphorus monitoring under this program was conducted from 1992-2000 in the
Shelburne Bay and Otter Creek segments, so additional years of monitoring will be needed before the
current phosphorus status of these two lake segments can be reliably assessed.

The recent monitoring data shown in Figure 3 indicate that many segments of Lake Champlain remain
out of compliance with the criterialised in Table 2. Development and implementation of a phosphorus
TMDL for Lake Champlain is necessary in order to attain water quality Sandardsin thelake. A
comprehendve monitoring program will be needed to assess progress in reducing phosphorus loads
and in-lake concentrations, as described in the Monitoring Plan section of this document.
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Figure 3. Annual mean total phosphorus concentrations (mg/l) in L ake Champlain segmentsduring
1990-2001, in comparison with thein-lake criteria (horizontal lines). Data arefrom
Vermont DEC and New York State DEC (2002).
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TOTAL LOADING CAPACITY

Modeing M ethods

A phosphorus mass balance model for Lake Champlain was developed by the Lake Champlain
Diagnostic-Feasibility Study (Vermont DEC and New Y ork State DEC 1997). This model considered
the circulation patterns within the lake, and established a predictive link between the in-lake total
phosphorus concentrations and the phosphorus loading from each lake segment watershed.

The Lake Champlain phosphorus modd was based on a modified version of the U.S. Army Corps of
Engineers BATHTUB program (Waker 1987). The modd used an annual steady-state approach with
gpatiad segmentation that accounted for diffusive exchange mixing and advective trangport of water and
phosphorus between 13 lake segments (Vermont DEC and New Y ork State DEC 1997, Smeltzer and
Quinn 1996, Smdtzer 1999). The modd was used to andyze dternative combinations of load
reductions from each lake segment watershed in Vermont, Quebec, and New Y ork, and to predict the
load reductions required to attain the in-lake phosphorus criteriain each lake segment.

Some of the assumptions used in the phosphorus budget and modding analysis are listed below, and
are described in more detail in Vermont DEC and New Y ork State DEC (1997).

« Vaeticd profile sampling confirmed that vertica phosphorus concentration gradients within the
water column were generdly much less pronounced than the spatia differences among lake
segments. Therefore, it was appropriate to model each lake segment as a mixed reactor with
verticaly-averaged water column phosphorus concentrations.

«  Thetributary nonpoint source component was estimated by subtracting the point source loads from
the total loadsin each tributary. This procedure assumed that &l phosphorus entering astream is
eventudly conveyed to the river mouth. If Sgnificant quantities of phosphorus are permanently
attenuated aong the stream course (e.g., in sediments within impoundments), then this procedure
will underestimate the relative proportion of nonpoint source loading in the total load observed a
the river mouth.

« Themodd was cdlibrated using chloride and total phosphorus concentrations from a two-year
data set (1990-1992). The model was not verified using data from an independent time period
because the lake' s phosphorus residence time indicated that the two-year survey period was too
short to provide independent loading and |ake response rel ationships between the two years.
However, agood cdibration fit between observed and modeed phosphorus concentrationsin
each lake segment was achieved using independently estimated sedimentation coefficients from
Walker (1987) for al but three lake segments. The successful cdibration of the modd provides
some leve of confidencein its predicted results.
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The mode gpplication to Lake Champlain included an error andysis of modd prediction uncertainty.
Statigtica error estimates for modd predictions were produced by the BATHTUB program and used
to evauate the probability of achieving the in-lake criteria with phosphorus loadings at their target
vaues. Target loads were established for each lake segment watershed (with exceptions noted below)
such that the mean vaues of the mode-predicted phosphorus concentration probability distributions
were equal to or less than the criteria for each lake segment (Vermont DEC and New Y ork State DEC
1997).

L ake Champlain Management Conference Preliminary Allocations

The modd was used to support an dlocation of phosphorus reductions in Lake Champlain negotiated
between the States of Vermont and New Y ork and the USEPA. The resulting phosphorus reduction
agreement was accepted by the Lake Champlain Management Conference and incorporated into the
comprehensive plan document (L ake Champlain Management Conference 1996a). The watershed-
based phosphorus loading targets presented in the Lake Champlain Management Conference plan
were derived asfollows.,

Before gpplying the modd, preliminary point source loading targets were first derived for each lake
segment watershed in each state according to the procedure described in Lake Champlain
Management Conference (1996a). Wastewater |oads were caculated using the full permitted flows at
each facility, or 1.5 timesthe 1995 average flow, whichever wasless. An advanced treatment effluent
phosphorus concentration of 0.8 mg/l was assumed for most facilities with design flows larger than 0.2
million galons per day (mgd) in both the Vermont and New Y ork portions of the basin.

Preliminary nonpoint source loading targets were derived using the lake phosphorus mass baance
model (with point source loads & their preliminary target levels) to identify the remaining loading
reductions necessary to achieve the in-lake phosphorus criteriain each lake segment. The mass
balance mode was used with a spreadsheet-based optimization procedure that found the minimum-cost
combination of watershed nonpoint source loading targets that would achieve the in-lake criteria, as
described in Vermont DEC and New Y ork State DEC (1997). Information on the cost-effectiveness
(dollars per kilogram P reduced annually) and maximum potential nonpoint source phosphorus
reductions in each |ake segment watershed was used to direct the optimization procedure.

The modeling andysis was conducted such that the predicted mean lake tota phosphorus
concentrations would be equd to or less than the in-lake criteria va ues, once the target loading rates
were étained. The god for the Misssquoi Bay segment (Table 2) was dightly relaxed in the
preliminary modeing analyss from 0.025 to 0.027 mg/l because atainment of the 0.025 mg/l vaue
would require nonpoint source load reductions in excess of the maximum potentia reductions assumed
in the procedure (Vermont DEC and New Y ork State DEC 1997). However, the TMDL tota loading
capacity for Missisquoi Bay was based on full attainment of the actua criterion of 0.025 mg/l (see
below).
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The preliminary phosphorus loading targets established by the Lake Champlain Management
Conference arelisgted in Table 3. Thetotd dlowable phosphorus load to Lake Champlain was found
to be 439 mt/yr, including 319 mt/yr from Vermont (with Quebec) and 120 mt/yr from New Y ork.
Thistotad alowable loading target represents a 30% reduction from the total watershed load of 631
mt/yr measured during the 1991 reference year (Table 3).

Under the Lake Champlain phosphorus reduction agreement (Lake Champlain Management
Conference 19964), the States of Vermont and New Y ork retained the opportunity to adjust their point
and nonpoint source loading targets for each watershed. If changes are made to the target loads, the
lake phogphorus model must be used to verify that the adjusted loads will attain the in-lake criteria
without affecting the loading targets for the other state.

Once the Lake Champlain Phosphorus TMDL is gpproved by the USEPA, any changes to the sum of
the point source load dlocations in awatershed, with corresponding changes to the sum of the nonpoint
source load dlocations, will require that arevised TMDL be submitted to the USEPA for gpproval.
Such changes may be necessary, for example, if monitoring shows that water qudity criteria or target
loads are not likely to be attained within the 20-year time frame established by the Lake Champlain
Management Conference (19964). Changesto individua point source wasteload dlocations made
without affecting the sum of wasteload dlocations in alake segment watershed (or changes to individud
nonpoint source load alocations without affecting the sum of load dlocations) do not require USEPA
gpproval.

TMDL Total Loading Capacity

Vermont

The preliminary loading targets established in the Lake Champlain Management Conference (1996a)
plan served to establish an overdl divison of responghbility between Vermont and New Y ork for
phosphorus loading reduction. The Lake Champlain Management Conference plan was the result of a
five-year process with extensive public involvement, and was gpproved by the Governors of Vermont
and New Y ork and the USEPA Regiona Adminigtrators. For this reason, the TMDL retains the total
dlowable loads for each lake segment watershed from the Lake Champlain Management Conference
plan with only minima modifications, as discussed below. However, the proposed baance of point vs.
nonpoint source loading targets within the total alowable loads for the each watershed in Vermont was
determined after further consideration by the Vermont DEC, following a public participation process
during 2001-2002.

The Vermont DEC determined that one of the wasteload dlocation dternatives consdered in the initid
draft of the TMDL should include the full, currently permitted loads at each Vermont wastewater
trestment facility. The manner in which “ currently permitted loads’ were defined for the Vermont
fadilitiesfor this purposeis explained in the section on Point Source Allocation Alternatives (below).
Since the preliminary loading targets developed by the Lake Champlain Management Conference
(1966a) were based on less than the full permitted wastewater |oads in some cases, modification of the
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Table 3. Lake Champlain Phosphorus TMDL tota |oading capacity, compared with 1991 measured
loads and preliminary alocations (mt/yr) presented in the Lake Champlain Management

Conference plan.
L ake Segment 1991 Measured L oads? Preliminary Target Allocation? TMDL Total
Water shed Point  Nonpoint  Total Point  Nonpoint  Total L oading Capacity
Vermont
South Lake B 32 248 280 15 193 20.8 20.8
South Lake A 01 24 24 01 06 0.6 06
Port Henry 0.0 04 04 0.0 0.1 0.1 0.1
Otter Creek 62.8 589 121.7 7.1 490 56.1 56.1
Main Lake 277 60.3 83.0 183 58.2 76.6 76.6
Shelburne Bay 53 111 164 0.9 11.0 120 120
Burlington Bay 112 0.3 115 28 03 31 5.8
Malletts Bay 31 29.8 329 26 26.1 286 286
Northeast Arm 0.0 32 32 0.0 12 12 12
St. Albans Bay 0.8 7.2 80 24 70 95 80
Missisquoi Bay 6.9° .28 10118 53 1044 109.7 58.3*
Isle LaMotte 0.0 0.6 0.6 0.0 0.3 0.3 0.3
1211 2931 4142 411 2775 3186 2684
Quebec
Missisquoi Bay 85° 57.7° 66.2°  (Included in Vermont L oads) 389
V ermont/Quebec Total 129.6 350.8 480.4 411 2715 3186 307.3
New York
South Lake B 39 24.3 282 19 243 26.2 239
South Lake A 9.6 35 131 74 20 94 11.2
Port Henry 18 26 4.3 0.7 18 25 34
Otter Creek 0.0 01 01 0.0 0.0 0.0 0.0
Main Lake 71 318 389 43 30.8 350 337
Cumberland Bay 29.2 88 380 17.2 83 255 252
Isle LaMotte 74 20.9 28.3 2.0 190.5 215 22.3
59.0 919 1509 335 86.8 120.2 1198
TOTAL 188.5 442.7 631.3° 74.6 364.5 439.1 427.1

ermont DEC and New Y ork State DEC (1997)

2 Lake Champlain Management Conference (1996a)

8 Missisguoi Bay Phosphorus Reduction Task Force (2000)

4 60% of 97.2 mt/yr total loading capacity for Missisquoi Bay
5 40% of 97.2 mt/yr total loading capacity for Missisquoi Bay
5 Value excludes precipitation direct to the |ake surface.
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tota dlowableload for one Vermont lake segment (Burlington Bay) was found to be necessary in order
to accommodate the currently permitted load dternative.

Thetotal loading capacity in the TMDL for Burlington Bay was increased from the vaue of 3.1 mt/yr
given in the Lake Champlain Management Conference (1996a) plan to atotd of 5.8 mt/yr (Table 3).
The Vermont DEC determined that the TMDL wasteload dlocation should include the option of
alowing the full, currently permitted loads at each Vermont wastewater treatment facility. The revised
vaue of 5.8 mt/yr includes the currently permitted point source load of 5.5 mt/yr from the Burlington
Main facility, and the 0.3 mt/yr nonpoint source load specified in the Lake Champlain Management
Conference plan. The lake phosphorus mass balance mode (Vermont DEC and New York State
DEC 1997) was used to verify that increasing the allowable load to the Burlington Bay segment to 5.8
mt/yr was conggtent with attaining the in-lake criteria for that sesgment without affecting the alocations
for any other lake segment watershed in Vermont or New Y ork.

Prdiminary technicd review by the USEPA Region 1 of an earlier draft of the Vermont Lake
Champlain Phosphorus TMDL document indicated that the total |oading capacity for Misssquoi Bay
a0 needed to be modified from the value of 109.7 mt/yr given in the Lake Champlain Management
Conference (1966a) plan. The USEPA determined that the TMDL must specify loading capacities
consgtent with attaining the actua water quadlity criterion of 0.025 mg/l for Misssquoi Bay (Table 2),
rather than the modified endpoint of 0.027 mg/l on which the loading targetsin the Lake Champlain
Management Conference Plan were based. The lake phosphorus mass balance modd (Vermont DEC
and New York State DEC 1997) was used to derive arevised total loading capacity of 97.2 mt/yr for
Misssquoi Bay (Table 3), consgtent with attaining the 0.025 mg/l criterion. Loading targets for the
other lake segments were not affected by this change for Misssquoi Bay.

The Lake Champlain Management Conference (1996a) plan established a preliminary total target
dlocation of 9.5 mt/yr for St. Albans Bay, representing an increase over the measured 1991 loading
rate of 8.0 mt/yr (Table 3). However, phosphoruslevelsin St. Albans Bay have not declined as
expected after reductions in point source loadings were achieved in 1987. Asdiscussed in alater
section of this document, interna phosphorus loading from the bay’ s sediments appears to be the mgjor
reason for the continued elevated phosphorus concentrationsin St. Albans Bay. Achieving water
quaity sandardsin St. Albans Bay will depend on reductionsin internal phosphorus loading.
However, it seems prudent to cap the allowable phosphorus loads to St. Albans Bay at their 1991
levels, rather than dlow further increases in externd loading, in order to accelerate and maintain the
recovery of the bay. For thisreason, the TMDL tota loading capacity for St. Albans Bay was st at
the 1991 rate of 8.0 mt/yr (Table 3).

Thetota loading capacities that will be used in the TMDL are ligted for each Vermont lake segment
watershed in Table 3. The phosphorus concentrations predicted for each lake segment after attainment
of the TMDL totd loading capacity vaues listed in Table 3 are compared with the in-lake criteriain
Figure 4. Figure 4 shows that reducing phosphorus loads down to the TMDL target vaues should
result in attainment of the in-lake criteria valuesin each lake segment. However, the error barsin
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Figure4. Predicted phosphorusconcentrationsin Lake Champlain segmentsfollowing tar geted load
reductions, compared with 1991 measur ed mean levelsand in-lake criteria values (from Table
2). Error barsshow 95% confidenceintervalsfor the existing mean and predicted phosphorus
concentrations. The predicted concentrationsand criteriavaluesarelisted below. (Figure
modified from Vermont DEC and New York State DEC 1997.)

Predicted
Phosphorus Criterion
LakeSegment Conc. (mg/l) (mg/l)

South LakeB 0.040 0.054
South Lake A 0.025 0.025
Port Henry 0.012 0.014
Otter Creek 0.011 0.014
Main Lake 0.010 0.010
Shelburne Bay 0.012 0.014
Burlington Bay 0.012 0.014
Cumberland Bay 0.012 0.014
Malletts Bay 0.008 0.010
Northeast Arm 0.011 0.014
St. Albans Bay 0.015 0.017
Missisquoi Bay 0.025 0.025
IdeLaMotte 0.010 0.014
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Figure 4 illugtrate the degree of prediction uncertainty associated with the phosphorus mass baance
model developed for Lake Champlain.

New York

A review of the priminary target loads contained in the Lake Champlain Management Conference
(1996a) plan reveded that the allocation between point and nonpoint sources did not alway's reflect
loads which could be reasonably or economicaly achieved. Point source alocations were based on
1995 flow and loading data that did not necessarily represent actua long term conditions a the
wastewater trestment facilities. Thisresulted in some plants being given alocations greeter than
required, while others were asked to achieve removals that would be difficult and expengve to attain.
Further, New Y ork fet that additiona nonpoint sourceload reductions, over and above those
contained in the plan, could be achieved. New Y ork chose to recd culate the total loading targets for
the New Y ork watersheds. Loading targets for Vermont were not affected by the process.

The TMDL totd loading capacity resulting from this procedure is shown for each New Y ork lake
segment in Table 3. The process resulted in aredistribution of the loading targets anong some New

Y ork watersheds. Achievement of these loads will result in the attainment of the in-lake criteriain each
of the lake segments. The baance between point and nonpoint sources is addressed in alater section.

Vermont and Quebec Agreement on Missisquoi Bay

Misssquoi Bay and its 1,200 square mile watershed are shared by Vermont and Quebec. The Lake
Champlain Management Conference phosphorus reduction plan committed Vermont to seek a
subsequent agreement with the Province of Quebec on a sharing of responsibility for achieving the
loading target for Misssquoi Bay.

Vermont and Quebec formed a Missisquoi Bay Phosphorus Reduction Task Forcein 1997. The
purpose of the Task Force was to determine the amount of phosphorus loading that is derived from
sources in Vermont and Quebec, and to recommend afair division of responsbility for phosphorus
reduction.

The report of the Missisquoi Bay Phosphorus Reduction Task Force (2000) recommended that the
divison of responshility between Vermont and Quebec be based on their respective phosphorus
loading contributions during the 1991 reference year. The Task Force relied on land use data and
phosphorus export modeling by Hegman et d. (1999) to determine that Vermont contributed 60% of
the 167.3 mt/yr phosphorus load to Misssquoi Bay during 1991, and Quebec contributed the
remaining 40%. The Task Force recommended that the preliminary 109.7 mt/yr target load for
Missisquol Bay (Table 3) be divided by the same proportion, alocating 60% to Vermont and 40% to
Quebec.

The Vermont DEC and the Quebec Minigtry of the Environment have agreed to adopt the revised tota
loading capacity of 97.2 mt/yr for Misssquoi Bay in order to fully achieve the in-lake phosphorus
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concentration criterion of 0.025 mg/l. The revised loading target of 97.2 mt/yr will be divided between
Vermont and Quebec using the same 60/40% basis proposed by the Missisquoi Bay Phosphorus
Reduction Task Force (2000). The total loading capacities for Missisquoi Bay are 58.3 mt/yr (60%)
for Vermont and 38.9 mt/yr (40%) for Quebec (Table 3). These dlocations were formally adopted in
an Agreement Concerning Phosphorus Reduction in Missisquoi Bay, signed by Vermont and Quebec in
August, 2002 .
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POINT SOURCE WASTELOAD ALLOCATION

Vermont Wasteload Allocation

Considerations and Requirements

The phosphorus wastel oad alocations presented in the TMDL for Vermont point sources were based
on severd consderations and requirements. The first congderation was the need to refine the
preliminary approach used by the Lake Champlain Management Conference (19964) so that individua
wasteload allocations are specified for each direct wastewater discharge to Lake Champlainorto a
laketributary. The Vermont DEC found that individud facility phosphorus dlocations are necessary to
guide the issuance of discharge permits, epecialy when facility expansions are being considered.
Individua facility wasteload alocations are dso supported by USEPA (1999a, 1999b) TMDL
guidance.

The USEPA interprets 40 CFR 130.2(h) to mean that alocations for point source discharges subject to
the requirement for a Nationa Pollutant Discharge Elimination Sysem (NPDES) permit must be
included in the wasteload alocation portion of the TMDL. In addition to direct wasteweter trestment
facility discharges, the NPDES program includes the following other permit typesin Vermont.

- Phase 2 municipa separate ssorm sewer system (M $4) permits
- Certain individud stormwater permits

- Discharge permits for combined sewer overflows (CSOs)

- Generd condruction Site sormwater permits

- Genera multi-sector sormwater permits

- Concentrated Anima Feeding Operation (CAFO) permits

Since sources such as CSOs and stormwater outfalls discharge to receiving waters via discreet
conveyances, they are by definition point sources for regulatory purposes under the Clean Water Act.
However, unlike domestic sewage or industria wastewater, the ssormwater-rel ated sources listed
above originate as nonpoint source runoff. Nonpoint source runoff is driven by brief and intermittent
ranstorms or snowmelt events, and is highly variable in quantity and phosphorus content from one event
to the next. Monitoring and accounting for phosphorus loads in sormwater runoff is technicdly difficult
and expensve because of the variable nature of these events, making it difficult to assgn and enforce
facility-specific effluent limits. Data are not available from CSOs and sormwater outfalsto
characterize their individua phosphorus loads for the purpose of the TMDL. Because of these
monitoring difficulties and the geographic scale of the Lake Champlain Phosphorus TMDL, it was not
technicdly feasble to separate the dlocations for phosphorus sources requiring NPDES permits from
more generd nonpoint source load alocation categories based on land use.

The NPDES stormwater-related phosphorus sources listed above are included (except for CAFOS) in
the genera category of developed land sources, which aso includes runoff from nonpoint sources such
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asresdentid areas, small construction Sites, back roads, and erosion of streambanks and stream
channds caused directly or indirectly by development of the landscape. Phosphorus loading from
developed land can be estimated using land use and phosphorus export modeing methods. The base-
year phosphorus loading to Lake Champlain from devel oped land sources was estimated using these
modeding methods, and alocations for developed land, agriculturd land, and forest land sources were
derived for each lake segment watershed as described in the Vermont Load Allocation section of this
document. The wasteload alocation portion of this TMDL includes a category for developed land
sources, while recognizing that this category incorporates both point sources that require NPDES
permits, and nonpoint sources that do not require such permits.

Stormwater and process water discharges from CAFOs are subject to NPDES permits and, therefore,
require wasteload alocations. However, Vermont DEC, in conjunction with the Vermont Department
of Agriculture, Food, and Markets, does not believe there are any farmsin Vermont that currently
require and NPDES permit, given that the state’ s Large Farm Operation Rules and Program are
administered to ensure that large farms do not create a discharge below the 25-year/24-hour storm
event. Any NPDES permitsissued by the Vermont DEC for CAFOs in Vermont will eiminate and
prohibit dischargesto waters. Therefore, any CAFOs that may be identified in the future are given a
wadteload dlocation of zero in the Lake Champlain Phosphorus TMDL, with respect to discharges
below the 25-year/24-hour storm event. Discharges from large farm operations during larger, more
infrequent storm events are currently accounted for in the load alocation portion of the TMDL. If such
facilities are identified in the future that require an NPDES permit, dlocations for discharges above the
25-year/24-hour sorm event will be considered to be wasteload allocations.

There are certain types of permitted discharges that are not included in the point source wasteload
dlocation portion of the Lake Champlain Phogphorus TMDL. Direct discharges that contain no
sgnificant amounts of phosphorus (e.g., wel overflows, non-contact cooling water) are not included in
the wasteload dlocation. Large indirect discharge systems and certain septic systems require permits
from the Vermont DEC. However, these sub-surface wastewater disposa systems all receive avery
high degree of phosphorus remova trestment through soil contact, and are therefore not included as
sgnificant phosphorus sources in the wasteload alocation.

Wastdoad dlocations in Vermont must be conducted in a manner consstent with the Vermont Agency
of Natura Resources Wasteload Allocation Process (Administrative Rule 87-46), adopted in 1987.
This rule assumes that the total point source alocation is afixed assmilative capacity determined by
water quaity modeling. The dlocation process has previoudy been gpplied only for specific river
reaches with no more than afew individua competing discharges. The rule was not designed for the
gtuation that exigts for the Lake Champlain Phosphorus TMDL where the balance between dlowable
point and nonpoint source loads is part of the alocation decision, and where the basin includes 48% of
the area of Vermont and as many as 60 wastewater treatment facilities. However, the Wasteload
Allocation Process was gpplied as closgly as possible in developing wasteload dlocation aternatives
for the Lake Champlain Phosphorus TMDL.
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Five wasteload dlocation dternatives for wastewater treatment facilities were presented for public
discussion in the June 22, 2001 Draft Vermont Lake Champlain Phogphorus TMDL, consistent with
the Wastdload Allocation Process and the Vermont Water Quaity Standards. The Vermont DEC
consdered the relative cost-effectiveness of these dternatives and public comments in developing the
wasteload dlocation portion of thisTMDL.

Wastewater Treatment Facility Wasteload Allocations

The TMDL individua phosphorus wasteload dlocations are listed for dl 60 currently permitted
Vermont facilitiesin Table 4. Thetotal dlocated load from Vermont facilitiesis 55.8 mt/yr,
representing a 22.3 mi/yr reduction from the currently permitted load of 78.1 mt/yr (Table 4). The
bassfor cdculating the currently permitted annua loads and for deriving the individud facility wasteload
dlocationsis described below.

All phosphorus wasteload dlocation vaues in this document are expressed in units of metric tons per
year (as dementa P), consstent with previous reports and plans (Vermont DEC and New Y ork State
DEC 1997, Lake Champlain Management Conference 1996a). However, phosphorus load limitsin
discharge permits are generdly given in units of pounds per day. To facilitate comparison, the following
conversions may be used.

1.0 mt/yr = 1,000 kg/yr = 6.04 |bs/day
Currently Permitted L oads

A Vermont statute regulating discharges of phosphorus (10 V.S.A. 812664a) established a monthly
average effluent phosphorus limit of 0.8 mg/l for wastewater treetment facilities in the Lake Champlain
Badn. Facilities permitted prior to 1991 that discharge less than 0.2 mgd, and municipa aerated
lagoon type wastewater trestment plants permitted prior to 1991, are exempt from the 0.8 mg/l limit.
The 0.8 mg/l effluent limit currently gppliesto 29 Vermont municipa and indudtrid trestment facilitiesin
the basin (Table4). A limit of 1.0 mg/l has been established for five other facilities according to an
ealier verson of the same saute. Stricter effluent phasphorus limits are specified in the discharge
permits for certain other facilities, based on Ste-specific congderations.

Currently permitted annua phosphorus |oads were caculated asfollows. For facilities with mass load
limits (e.g., Ibs/day) directly specified in their discharge permits, the specified load limits were used.
For facilities with concentration limits (e.g., 0.8 mg/l) but no mass load limits, the currently permitted
load was caculated from the permitted flow and the permitted concentration. For facilities with no
phosphorus load or concentration limits in their permits, there was no established basis for caculating
the currently permitted load. 1n these cases, the currently permitted load was calculated from the
permitted flow and a default effluent phosphorus concentration. 1n most cases, a default phosphorus
concentration of 5.0 mg/l was used, which is avaue often assumed by Vermont DEC for planning
purposes for secondary trestment facilities. A default vaue of 0.1 mg/l was used for the subsurface
disposa system a Newport Center and for the Fittsford and Sdlisbury fish hatcheries. The permitted
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Table 4. Vermont individud facility phosphorus wasteload dlocations, compared with the currently
permitted annud |oad.

Current Current Current Currently Reduction
Permit Permit Permit Default Permitted TMDL in
Flow Conc. L oad Conc. Annual Wasteload Permitted
Limit Limit Limit Limit Load Allocation L oad

Vermont Facility Lake Segment  (mgd) _ (mg/l) _(Ibs/day) (mg/l) (mt/yr) (mt/yr) (mt/yr)
Alburg Isle LaMotte 0.130 1.0 0.180 0.108 0.072
Barre City Main Lake 4.000 0.8 22.7 3.759 3.314 0.445
Benson South Lake B 0.018 5.0 0.122 0.122

Brandon Otter Creek 0.700 0.8 4.7 0.778 0.580 0.198
Brown Ledge Camp Malletts Bay 0.004 1.0 0.005 0.005

Burlington East Main Lake 1.200 0.8 8.0 1.325 0.994 0.330
Burlington Electric Main Lake 0.125 0.1 0.1 0.017 0.017

Burlington Main Burlington Bay 5.300 0.8 334 5.531 4.392 1.139
Burlington North Main Lake 2.000 0.8 13.3 2.202 1.657 0.545
Cabot Main Lake 0.050 0.8 0.3 0.055 0.041 0.013
Castleton South Lake B 0.480 0.8 24 0.397 0.397

Enosburg Falls Missisquoi Bay 0.450 0.8 3.0 0.497 0.373 0.124
Essex Junction Main Lake 3.100 0.8 18.4 3.047 2.569 0.478
Fair Haven South Lake B 0.500 0.8 3.3 0.546 0.414 0.132
Fairfax Malletts Bay 0.078 5.0 0.539 0.539

Hardwick Malletts Bay 0.371 5.0 2.562 0.410 2.152
Hinesburg Shelburne Bay 0.250 1.0 21 0.348 0.276 0.072
IBM Main Lake 8.000 0.8 334 5.531 5.531
Jeffersonville Malletts Bay 0.077 5.0 0.532 0.532

Johnson Malletts Bay 0.270 0.8 1.8 0.298 0.224 0.074
Marshfield Main Lake 0.045 5.0 0.311 0.311

Middlebury Otter Creek 2.200 0.8 14.7 2434 1.823 0.611
Milton Malletts Bay 1.000 0.8 6.7 1.110 0.829 0.281
Montpelier Main Lake 3.970 0.8 26.5 4.388 3.290 1.099
Morrisville Malletts Bay 0.425 0.8 2.8 0.464 0.352 0.112
Newport Center Missisquoi Bay 0.042 0.1 0.006 0.006

North Troy Missisquoi Bay 0.110 5.0 0.760 0.760

Northfield Main Lake 1.000 0.8 6.78 1.123 0.829 0.294
Northwest State Correctional St. Albans Bay 0.040 0.5 0.028 0.028

Orwell South Lake A 0.033 5.0 0.228 0.228

Otter Valley Union High Otter Creek 0.025 5.0 0.173 0.173

Pittsford Otter Creek 0.070 5.0 0.483 0.483

Pittsford Fish Culture Station Otter Creek 5.000 0.1 0.691 0.691

Plainfield Main Lake 0.100 5.0 0.691 0.691

Poultney South Lake B 0.500 0.8 2.64 0.437 0.414 0.023
Proctor Otter Creek 0.325 5.0 2.244 0.359 1.885
Richford Missisquoi Bay 0.380 5.0 2.624 0.420 2.204
Richmond Main Lake 0.222 0.8 1.48 0.245 0.184 0.061
Rock Tenn Missisquoi Bay 3.500 0.8 21.0 3.478 1.260 2.218
Rutland City Otter Creek 6.800 0.8 45.4 7.518 5.634 1.884
Salisbury Fish Culture Station  Otter Creek 1.310 0.1 0.181 0.181

Shelburne #1 Shelburne Bay 0.440 0.8 21 0.348 0.348

Shelburne #2 Shelburne Bay 0.660 0.8 3.0 0.497 0.497

Sheldon Springs Missisquoi Bay 0.054 5.0 0.373 0.373

Shoreham Otter Creek 0.035 5.0 0.242 0.242

South Burlington Airport Park. Main Lake 2.300 0.8 15.3 2.534 1.906 0.628
South Burlington Bart. Bay ~ Shelburne Bay 1.250 0.8 5.3 0.878 0.878

St. Albans City St. Albans Bay 4.000 0.5 2.762 2.762

Stowe Main Lake 1.000 0.8 1.7 0.282 0.282

Swanton Missisquoi Bay 0.900 1.0 7.5 1.242 0.746 0.496
Troy/Jay Missisquoi Bay 0.200 5.0 1.381 0.221 1.160
Vergennes Otter Creek 0.750 1.0 5.5 0.911 0.621 0.289
Wallingford Otter Creek 0.120 5.0 0.829 0.829

Waterbury Main Lake 0.510 5.0 3.522 0.563 2.958
Weed Fish Culture Station Main Lake 11.500 5.562 0.914 0.914

West Pawlet South Lake B 0.040 5.0 0.276 0.276

West Rutland Otter Creek 0.450 0.8 2.2 0.364 0.364
Williamstown Main Lake 0.150 5.0 1.036 1.036

Winooski Main Lake 1.400 0.8 8.0 1.325 1.160 0.165
Wyeth Malletts Bay 0.425 0.78 3.0 0.497 0.352 0.145
TOTAL 78.1 55.8 22.3
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flows, concentration limits, mass loading limits, and default concentration va ues applied to each facility
aegivenin Table 4.

Individual Facility Wasteload Allocations

This TMDL proposes two changes to the current phosphorus remova palicy for Vermont wastewater
trestment facilities. Thefirg change is that the statutory exemption for aerated lagoon plants should be
removed in 10 V.SA. 81266a. The following eight municipa aerated lagoon facilities with greater than
0.2 mgd permitted flow that are now exempt from the 0.8 mg/l trestment requirement will be required
to remove phosphorusto 0.8 mg/l on amonthly average basis.

Hardwick Richford Vergennes*
Hinesburg* Swanton* Waterbury
Proctor Troy/Jay

* These facilities are already required to remove phosphorusto 1.0 mg/I.

The second change will apply an annud average load limit, calculated at an effluent phosphorus
concentration of 0.6 mg/l a the currently permitted flow, to dl facilities that are currently required to
achievea0.8 mg/l limit. The 0.6 mg/l concentration value would not be specified directly in the
discharge permits, but would be used as a basis for cdculaing the annud load limits. The annud load
limit based on a 0.6 mg/l effluent concentration vaue will dso gpply to three facilities (Alburg, Swanton,
and Vergennes) that are currently exempt from the 0.8 mg/l requirement, but have permit limits of 1.0
mg/l asamonthly average. These three facilities have equipment in place or planned that will alow
them to achieve the annud load limit based on 0.6 mg/l & minima additiond cost. This second change
will affect the following 25 fadlities

Alburg Essex Junction Poultney
Barre City Fair Haven Richmond
Brandon Johnson Rock Tenn*
Burlington East Middlebury Rutland City
Burlington Main Milton South Burlington Airport Park.
Burlington North Montpelier Swanton
Cabot Morrisville Vergennes
Enosburg Fdls Northfield Winooski
Wyeth

* The annual load limit for Rock Tenn was cal culated using a reduced flow rate because the permitted
flow of 3.5 mgd greatly exceeds the current and anticipated future water use needs at thisfacility.
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The following nine facilities have phosphorus limitsin their current discharge permits thet restrict them to
loads less than the annua load a 0.6 mg/l. These facilitieswill retain their currently permitted loadsin
the wasteload dlocation.

Castleton Stowe Shelburne #2
West Rutland Weed Fish Culture Station South Burlington Bartletts Bay
IBM Shelburne #1 . Albans City

Growth in Wastewater Loads

USEPA regulaionsindicate that TMDLs should consider future, as well as exigting point and nonpoint
sources. The Vermont Wasteload Allocation Process requires that future population growth be
consdered in establishing wasteload dlocations. Capacity for future growth in wastewater flowsis built
into the design and permitting of wastewater trestment facilities, and future growth capacity istherefore
included in theindividud facility wastdload dlocations listed in Table 4.

The dlowance made within the TMDL wasteload alocation for future increases in wastewater flows
and phosphorus loads can be assessed by comparing the permitted flows and the phosphorus
wasteload dlocations for each facility (Table 4) with their current discharge rates. Table 5 showsthe
actua flows and phosphorus loads discharged by each Vermont facility during 2001 in comparison with
levelsthat are permitted under the TMDL. The 2001 data for each facility were obtained from monthly
effluent monitoring reports submitted to the Vermont DEC. Phosphorus monitoring was not conducted
a six of the facilities during 2001, and loads for these Sx plants were estimated using the default
phosphorus concentrations given in Table 4.

The totad wastewater flow rate from al 60 Vermont facilities during 2001 was 42.1 mgd (Table 5), in
comparison with the totd permitted flow of 80.4 mgd. This means that the existing discharge permits
on which the TMDL is based dlow for an overdl increase in wastewater flows of 91% beyond current
levels. Nearly al facilities have enough unused flow capacity to grow more than 50% above their 2001
discharge rates.

The actud 2001 phosphorus load discharged from dl Vermont facilities was 33.5 mt/yr (Table 5), in
comparison with the total TMDL wasteload dlocation of 55.8 mt/yr. The difference between the
alocated loads and the actudly discharged phosphorus loads will be greater than the 22.3 mt/yr
indicated in Table 5 when phosphorus remova upgrades are completed at some facilities as required to
achieve the TMDL wasteload dlocetion.

In contrast with the substantid alowances for future wastewater flow increases, population growth
within the basin islikely to occur at much lower rates. For example, the percentage changes between
1990 and 2000 in the population of the Sx Vermont counties containing nearly dl of the wastewater
dischargesto Lake Champlain are shown below (U.S. Census data). Growth in population ranged
from 2-18% over this past decade.
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Table 5. Comparison of actud flows and phosphorus loading rates for Vermont wastewater trestment
facilities during 2001 with permitted flows and TMDL wasteload dloceations.

Actual TMDL Actual
Permitted 2001 Wasteload 2001
Flow Flow Allocation L oad

Vermont Facility (mgd) (mgd) (mt/yr) (mt//yr)

Alburg 0.130 0.020 0.108 0.003
Barre City 4.000 2.134 3.314 0.354
Benson 0.018 0.010 0.122 0.070
Brandon 0.700 0.299 0.580 0.123
Brown Ledge Camp 0.004 0.002 0.005 0.003
Burlington East 1.200 0.746 0.994 0.493
Burlington Electric 0.125 0.025 0.017 0.004
Burlington Main 5.300 4.020 4.392 2.993
Burlington North 2.000 0.959 1.657 0.570
Cabot 0.050 0.004 0.041 0.003
Castleton 0.480 0.277 0.397 0.063
Enosburg Falls 0.450 0.181 0.373 0.102
Essex Junction 3.100 1.589 2.569 1.190
Fair Haven 0.500 0.283 0.414 0.365
Fairfax 0.078 0.039 0.539 0.333
Hardwick 0.371 0.166 0.410 0.792
Hinesburg 0.250 0.144 0.276 0.091
IBM 8.000 3.878 5.531 2.819
Jeffersonville 0.077 0.046 0.532 0.362
Johnson 0.270 0.130 0.224 0.061
Marshfield 0.045 0.018 0.311 0.126
Middlebury 2.200 0.923 1.823 1.285
Milton 1.000 0.157 0.829 0.669
Montpelier 3.970 1.724 3.290 4.900
Morrisville 0.425 0.306 0.352 0.206
Newport Center 0.042 0.004 0.006 0.001
North Troy 0.110 0.084 0.760 0.163
Northfield 1.000 0.487 0.829 2.066
Northwest State Correctional 0.040 0.026 0.028 0.004
Orwell 0.033 0.008 0.228 0.071
Otter Valley Union High School 0.025 0.006 0.173 0.040
Pittsford 0.070 0.050 0.483 0.117
Pittsford Fish Culture Station 5.000 1.475 0.691 0.204
Plainfield 0.100 0.062 0.691 0.127
Poultney 0.500 0.330 0.414 1.096
Proctor 0.325 0.187 0.359 1.291
Richford 0.380 0.199 0.420 0.808
Richmond 0.222 0.116 0.184 0.227
Rock Tenn 3.500 0.282 1.260 0.252
Rutland City 6.800 4,905 5.634 2.145
Salisbury Fish Culture Station 1.310 0.864 0.181 0.026
Shelburne #1 0.440 0.294 0.348 0.328
Shelburne #2 0.660 0.256 0.497 0.178
Sheldon Springs 0.054 0.019 0.373 0.053
Shoreham 0.035 0.004 0.242 0.028
South Burlington Airport Park. 2.300 1.341 1.906 1.170
South Burlington Bart. Bay 1.250 0.544 0.878 0.246
St. Albans City 4.000 2.399 2.762 0.480
Stowe 1.000 0.182 0.282 0.060
Swanton 0.900 0.329 0.746 0.240
Troy/Jay 0.200 0.029 0.221 0.110
Vergennes 0.750 0.340 0.621 0.231
Wallingford 0.120 0.099 0.829 0.301
Waterbury 0.510 0.299 0.563 2.041
Weed Fish Culture Station 11.500 7.688 0.914 0.433
West Pawlet 0.040 0.014 0.276 0.097
West Rutland 0.450 0.194 0.364 0.051
Williamstown 0.150 0.083 1.036 0.517
Winooski 1.400 0.681 1.160 0.342
Wyeth 0.425 0.123 0.352 0.009
TOTAL 80.4 42.1 55.8 335
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Per cent

Population
Increase

Vermont County 1990-2000
Addison 9.2
Chittenden 11.2
Franklin 13.6
Lamaille 17.7
Rutland 20
Washington 6.3

Population growth is not the only factor that drives increases in wastewater flows, but it is an important
indicator of wastewater flow needs. Allowancesin the TMDL for increases in wastewater flows and
phosphorus |oads are much greater than the population growth rates that might be anticipated between
now and the 2016 phosphorus reduction target date established by the Lake Champlain Management
Conference (19968).

This comparison indicates that there is no essentia need to add a growth alowance to the TMDL
wagteload alocation to accommodate future increases in wastewater flows. If aloca economic
development crested the need to expand the size of atrestment facility or to build anew facility, there
gppears to be room within the total wasteload adlowances for aredlocation of the permitted
phosphorus |oads among the various discharges within the same lake segment watershed. Such a
redlocation or trade to accommodate a new or increased dischargeis alowed under the Vermont
Wasteload Allocation Process, with oversight by the Vermont Agency of Natural Resources.

There are other options available to accommodate flow expansions a wastewater trestment facilities
without dtering the wasteload dlocation. It is often possible through operationa adjustments to reduce
the effluent phosphorus concentration in proportion to the permitted flow increase so that the permitted
load remainsthe same. Severd Vermont municipalities seeking wastewater flow expansons (e.g.,
Shelburne, South Burlington, Stowe, and others) have dready adopted this option through permit
modifications in order to comply with the “no significant increase over currently permitted
phosphorus loadings’ provision of the Vermont Water Quality Standards (Section 3-01 B.2.c.2).

Developed Land Wasteload Allocations

The wasteload dlocations for developed land sources in each lake segment watershed are given in
Table 6. The alocations for devel oped land sources were derived from aland use and phosphorus
export modding andysis, as described in the Vermont Load Allocation section of this TMDL
document. The developed land wasteload allocation category includes dl scormwater discharges
requiring NPDES permits, other state-permitted stormwater discharges, and nonpoint source loads
from residential and other developed areas, backroads, small construction sites, and erosion of stream
banks and stream channels caused directly or indirectly by land development in the watershed.
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Table 6. Vermont wasteload dlocation summary.

Wasteload
Allocation for Wasteload
Wastewater Allocation for Total

Treatment Developed Wasteload
L ake Segment Facilities! Land Sources®>  Allocation
South Lake B 162 88 104
South Lake A 0.23 01 03
Port Henry 0.00 0.0 0.0
Otter Creek 11.98 16.6 286
Main Lake 2529 36.8 62.1
Shelburne Bay 2.00 89 109
Burlington Bay 4.39 14 58
Malletts Bay 324 120 153
Northeast Arm 0.00 02 0.2
St. Albans Bay 2.79 10 38
Missisquoi Bay 4.16 82 124
IsleLaMotte 011 01 0.2
Total 55.8 94.0 149.8

! From Table 4.

2 Includes all stormwater discharges requiring NPDES permits, other state-permitted stormwater discharges, and
nonpoint source loads from residential and other devel oped areas, backroads, small construction sites, and erosion
of stream banks and stream channels caused directly or indirectly by land development in the watershed. (See
Vermont Load Allocation section for derivation of allocation values for developed land sources.)
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New York Wasteload Allocation

Considerations and Requirements

In the currently effective regulations, wasteload dlocations (WLAS) are dlocated to point sources and
load alocations (LAS) are attributed to nonpoint sources and background. In some cases, storm water
may be regulated through the Nationa Pollutant Discharge Elimination System (NPDES) point source
permitting program. In addition, combined sewer overflows (CSOs) are regulated through NPDES
point source permits. NY SDEC understands that USEPA'’' s position is that NPDES-regulated
discharges of sorm water are to be included within the WLA component of the TMDL. However, no
direct sampling of storm water outfals or CSOs was conducted as part of the monitoring study used to
support the TMDL. Therefore, the TMDL establishesagenera LA for runoff from “urban land.” The
urban land LA can be best characterized as predominantly unregulated runoff and ardatively smdll
portion of runoff from CSOs, and congtruction and industrial activities subject to the NPDES storm
water permitting program.

The New Y ork portion of the Lake Champlain watershed does not contain any Phase | or Phase I
municipa separate sorm water sewer systems (M $4s) that would be subject to NPDES permits and,
therefore, included in aWLA. Although the CSOs and the discharges of sorm water from
congtruction and industrid activities were not included in the WLA, New Y ork State DEC
acknowledges that alocations for these regulated discharges of storm water gppropriately should be
consdered to be WLAs. The New York State DEC intendsto treat these allocations as WLAS
during implementation of the TMDL. The New Y ork State DEC has issued permits which include
conditions, that through implementation, will reduce phosphorus loads to the lake. CSO permits have
been, and will be issued with implementation schedules that require the development of Long Term
Control Plans (LTCPs), including monitoring, the development of inflow/infiltration (/1) reduction
gudies, and implementation of the CSO best management practices (BMPs). We anticipate that the
implementation of the CSO conditions will reduce the frequency and duration of the discharges from the
CSOs, thereby reducing the phosphorus loads from the CSOs. The New Y ork State DEC has issued
sorm water generd permits which require development and implementation of scorm water pollution
prevention plans for discharges from congtruction and industrid activities. These plans must include
BMPsto prevent the discharge of pollutants in storm water runoff.

Storm water and process water discharges from Concentrated Anima Feeding Operations (CAFOs)
are subject to NPDES permits and, therefore, require WLAS. New Y ork’s portion of the Lake
Champlain watershed does contain CAFOs which would be included inaWLA. New York’s permits
do not alow any discharge from CAFOs below the 25-year/24-hour storm event. Therefore, the
WLA for discharges from CAFOs below that storm event is zero. Discharges from CAFOs during
larger, more infrequent slorm events are accounted for in the LA portion of the TMDL. New York
State DEC acknowledges that the dlocations for these regulated discharges appropriately should be
consdered to be WLAs. The New York State DEC intendsto treat these allocations as WLAS
during implementation of the TMDL.
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Wastewater Treatment Facility Wasteload Allocations

The basisfor theinitid TMDL limits are the point source target loads contained in Appendix C of the
Lake Champlain Management Conference (1996a) plan. These target |oads were defined as follows.

1. Fordl facilities, the point source wasteload alocation (WLA) was calculated using either the
permitted flow or 1.5 times the 1995 flow, whichever was less.

2. For fadlitieswith adesign flow less than 0.2 mgd or for facilities greater than 0.2 mgd but with
lagoon trestment units, the WLA load was caculated using the 1995 average effluent phosphorus
concentration.

3. For fadlities with design flows exceeding 0.2 mgd, the WLA was calculated using the 1995
phosphorus concentration or 0.8 mg/l, whichever was less.

Severd factors combined to induce New Y ork to change the preliminary WLA.

1. The 1995 flows and effluent phosphorus concentrations were not indicative of the longer term
conditions e al plants.

2. New York was of the opinion that the overal nonpoint source load alocation contained in the
Lake Champlain Management Conference (19964) plan could be reduced dightly. Thisfreed up
some additiona load for point sources in the New Y ork portion of the basin (see nonpoint source
discusson below).

These factors resulted in the following changes to the New Y ork wasteload allocations. The 1995 flow
used to calculate the dlocation for the Willsboro facility was estimated at twice the actud vdue. The
WLA was recaculated using the correct flow. The preliminary alocation for the Adirondack Fish
Culture Station was determined prior to the new permit. The current alocation reflects the permit limit.
Y ear 2000 Discharge Monitoring Report (DMR) data indicate that both facilities can easily meet the
reduced WLAs. WLASsfor Ticonderoga, Westport, Peru, Peru/Va cour, Champlain, Rouses Point
and Wyeth-Ayerst (Chazy) were revised based on 1999-2000 DMR and regiond sampling data. Two
new plants at Cadyville and Chazy were added to the WLA. Theindividud WLA for Cadyville
reflects their current DMR results, while Chazy’ sWLA is s&t equd to its existing permit limit. The
WLASs for the remaining point sources were | eft unchanged from those contained in the management

plan.
Table 7 contains the individual wasteload dlocations for each of the New Y ork point sources. A

comparison between the WLA and the current phosphorus load for each plant in the New York
portion of the basnisshown in Table 8.
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Table 7. New Y ork point source wasteload allocation (WLA).

Wasteload Allocation

L oad Concentration
Point Source Discharge (mt/yr) (mg/l @ design flow)
South Lake B
Fort Ann 0.22 145
Grawille 0.72 0.80
Great Meadows Correctional 0.28 050
Washington Correctional 012 0.35
Whitehall 0.60 0.72
Segment Total 1.94
South Lake A
Crown Point 0.09 1.05
International Paper Co. 6.34 0.27
Ticonderoga 147 0.71
Segment Total 7.90
Port Henry/Otter Creek
Port Henry 0.49 0.80
Westport 040 240
Segment Total 0.89
Main Lake
Ausable Forks 0.74 3.60
Keeseville 0.33 0.80
LakePlacid 2.16 0.62
Peru 0.61 0.89
Peru/Val cour 0.01 0.13
Wadhams 0.04 190
Willsboro 0.33 190
Segment Total 4,22
Cumberland Bay
Adirondak Fish Cultural Sta. 0.08 0.02
Cadyville 0.04 5.00
Dannemora 3.36 1.60
Plattsburgh 10.85 0.49
Champlain Park 0.29 130
Saranac Lake 2.24 0.58
St. Armand 0.28 340
Segment Total 17.12
Isle LaMotte
Altona Correctiona 0.08 0.71
Champlain 057 103
Chazy 0.10 0.80
Rouses Point 261 0.95
Wyeth-Ayerst, Chazy 0.08 0.60
Segment Total 3.43
TOTAL 35.50
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Table 8. New Y ork point source wasteload alocation (WLA) vs. current load.

Bond
Current Act
Wasteload Allocation Load Grant
Point Sour ce Discharge (mt/yr)  (Ibsday)  (Ibs/day)
South Lake B
Fort Ann 0.22 133 081
Granville 0.72 430 14.20 Yes
Great Meadows Correctional 0.28 167 0.60
Washington Correctional 012 0.72 0.22
Whitehall 0.60 3.60 5.60 Yes
Segment Total 1.94 11.62 21.43
South Lake A
Crown Point 0.09 0.53 0.29
International Paper Co. 6.34 38.30 37.50
Ticonderoga 147 8.90 8.90
Segment Total 7.90 47.73 46.70
Port Henry/Otter Creek
Port Henry 0.49 294 16.00 Yes
Westport 040 240 240
Segment Total 0.89 5.34 18.40
Main Lake
Ausable Forks 0.74 447 217
Keeseville 0.33 2.00 8.65 Yes
LakePlacid 2.16 13.00 2450
Peru 0.61 3.70 3.70
Peru/Val cour 0.01 0.05 0.03
Wadhams 0.04 0.24 0.18
Willshoro 0.33 2.00 0.98 Yes
Segment Total 4.22 25.44 40.20
Cumberland Bay
Adirondak Fish Cultural Sta. 0.08 0.45 011
Cadyville 0.04 0.25 0.13
Dannemora 3.36 20.30 19.05
Plattsburgh 10.85 65.50 50.10
Champlain Park 0.29 175 170
Saranac Lake 2.24 1350 9.50
St. Armand 0.28 1.70 1.00
Segment Total 17.12 103.45 81.60
Isle LaMotte
Altona Correctional 0.08 0.50 057
Champlain 057 345 345
Chazy 0.10 0.60
Rouses Point 261 15.78 15.78
Wyeth-Ayerst, Chazy 0.07 0.40 0.40

Segment Total 3.43 20.73 20.20

! Current Load - Data from plant DMR’ s and/or regional sampling. When data from both sources were available the
average value was used.
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NONPOINT SOURCE LOAD ALLOCATION

Vermont Load Allocation

Tota nonpoint source load alocations for each Vermont lake segment watershed were caculated by
subtracting the wastel oad alocations for wastewater discharges in each watershed (Table 6) from the
TMDL totd loading capacities (Table 3). Developed land phosphorus sources are treated as nonpoint
sourcesin this section for the purpose of deriving load dlocations for the other land use categories
(forest and agriculture). However, developed land sources (which include a mixture of point and
nonpoint sources) were ultimately placed on the wastel oad alocation side of the TMDL, based on the
consderations and requirements discussed in the Vermont Wasteload Allocation section of this
document.

The developed land category includes dl stormwater discharges requiring NPDES permits, other Sate-
permitted ssormwater discharges, and nonpoint source loads from residentia and other developed
aress, backroads, small congtruction sites, and erosion of stream banks and stream channels caused
directly or indirectly by land development in the watershed. The forest category includes naturaly
occurring background loadings, as well as nonpoint source runoff from forests where harvesting and
associated road-building is occurring.

The basisfor subdividing the load dlocation into individua land use categories was as follows.
Phosphorus loads alocated to forest land (including natural background) were held at their 1991
basdine levels. Loads alocated to agricultura and developed lands were reduced by equa
proportions from their 1991 basdine levelsto meet the totd load alocation for each |ake segment
watershed.

The proportions of the 1991 basdline nonpoint source loads attributed to each land use category were
estimated using the Lake Champlain Basin land use and land cover data set (ca. 1993) documented by
Millette (1997), and the phosphorus export modeing andlysis of Hegman et d. (1999). The loading
function model (with animal unit corrections) developed by Hegman et d. (1999) was used to estimate
the proportions of the total 1991 nonpoint source loads derived from each land use category in each
lake segment watershed. These proportions were gpplied to the 1991 nonpoint source loads measured
by Vermont DEC and New Y ork State DEC (1997) as shown in Table 9.

The dlocations assigned in the TMDL to each land use category are shown in Table 10. Table 10 dso
provides an overdl summary of the wasteload alocations and the load dlocations developed for the
Vermont portion of the Lake Champlain Phosphorus TMDL. The 1991 agricultura and developed
land |loads estimated for each lake segment watershed (Table 9) were reduced by equa proportions
until the total alowable loads were attained. The dlocations presented in Table 10 do not require any
net reductions in forest loads below the 1991 basdline levels.



Table 9. Proportions of the 1991 nonpoint source phosphorus loads derived from each land use
category in the Vermont portion of each lake segment watershed.

1991 Total 1991 1991 1991
Vermont Nonpoint Forest Agric.  Developed Forest Agric.  Developed
L ake Segment Load L oad Load Load Load Load Load
Water shed (mt/yr)}  Percent® Percent® Percent® (mt/yr) (mt/yr) (mt/yr)
South Lake B 24.8 11.2% 41.4% 475% 28 10.3 118
South Lake A 24 24% 79.0% 18.6% 0.06 19 044
Port Henry 0.38 12% 75.4% 23.4% 0.00 0.29 0.09
Otter Creek 58.9 6.9% 54.5% 38.6% 41 321 227
Main Lake 60.3 9.6% 17.4% 73.0% 58 105 44,0
Shelburne Bay 111 2.0% 8.7% 89.3% 022 10 9.9
Burlington Bay 0.27 0.1% 0.3% 99.7% 0.00 0.00 0.27
Malletts Bay 29.8 8.1% 43.7% 48.2% 24 131 144
Northeast Arm 32 16% 82.0% 16.4% 0.05 26 0.52
St. Albans Bay 72 0.8% 80.0% 19.3% 0.06 58 14
Missisquoi Bay 9.2 34% 81.1% 155% 32 76.4 14.6
Isle LaMotte 0.56 2.3% 68.2% 20.6% 0.01 0.38 0.17
TOTAL 293.1 18.7 154.1 120.3

Vermont DEC and New Y ork State DEC (1997)
2 Missisquoi Bay Phosphorus Reduction Task Force (2000)
3 Hegman et al. (1999) and Hegman, pers. comm. 12/18/00.
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Table10.  Summary of Vermont wasteload dlocations and load alocations (mt/yr).

Developed
Total Wastewater Land Total Agric. Forest Other Total
Loading Wasteload Wasteload Wasteload Load Load Load Load
L ake Segment  Capacity! Allocation? Allocation Allocation Allocation Allocation Allocation Allocation
South Lake B 20.8 16 8.8 104 76 28 104
South Lake A 0.6 0.2 0.1 0.3 0.3 01 0.3
Port Henry 01 0.0 0.0 0.0 01 0.0 01
Otter Creek 56.1 12.0 16.6 28.6 234 41 275
Main Lake 76.6 253 36.8 62.1 87 5.8 145
Shelburne Bay 12.0 20 89 10.9 0.9 0.2 11
Burlington Bay 58 44 14 58 0.0 0.0 0.0
Malletts Bay 28.6 32 12.0 153 10.9 24 133
Northeast Arm 12 0.0 0.2 0.2 10 01 10
St. Albans Bay 80 28 10 38 42 01 42
Missisquoi Bay 58.3 42 82 124 312 32 115 459
Isle LaMotte 0.3 01 01 0.2 01 0.0 0.1
Total 268.4 55.8 94.0 149.8 88.4 18.7 11.5 118.6
! From Table 3.
2 From Table 6.
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The load alocations for each land use category were expressed in Table 11 as load reductions
required, relative to the 1991 loads. The load reduction responsbilities given in Table 11 were
caculated by subtracting the load dlocations (Table 10) from the 1991 loads (Table 9) for each land
use category. Table 11 shows that total nonpoint source loads (including the developed land category)
from Vermont must be reduced overal by 80.5 mt/yr (27%) from their 1991 levels A fourth (“other”)
category of nonpoint sources was cregted in Tables 10 and 11 for the dlocation for the Misssquoi Bay
watershed, for reasons discussed below.

A large portion of the total Vermont nonpoint source load reduction requirement for the Lake
Champlain Basin occurs in the Misssquoi Bay watershed where loads associated with agriculture are
the dominant nonpoint source (Table 9). The load reduction respongbility that would be assgned to
agricultura sourcesin the Misssquoi Bay watershed using these calculation methods would be 33.6
mt/yr. However, the Vermont Department of Agriculture, Food, and Markets has estimated that the
maximum load reduction atainable in the Vermont portion of the Misssquoi Bay watershed from
practices funded by the Vermont Best Management Practice Cost Share Program is only 24.3 mt/yr,
relative to the 1991 agricultura loads (Table 12). While there is considerable uncertainty about the
quantity of phasphorus reduction attainable from various agriculturd BMPs, the Lake Champlain Basin
Program (2000a) aso concluded that the agricultural nonpoint source load reduction requirement for
the Misssquoi Bay watershed exceeds the reduction believed to be possible usng the existing Vermont
BMP Cost Share Program.

The land use and phosphorus export modding andysis of Hegman et d. (1999) found that the
measured phosphorus loads from the three mgor tributaries to Misssquol Bay were significantly under-
predicted by amodel which considered the areas of forest, agriculture, developed land in the
watershed. While the modd under-prediction could be corrected by including consideration of the
excess animd unit dengity in the Misssquoi Bay tributary watersheds, relative to other watershedsin the
Lake Champlain Basin, the reason for the unusualy high phosphorus loading from the Missisquoi Bay
watershed is not fully understood. Problems of stream stability and streambank erosion are especidly
acute in the Misssquoi Bay watershed, and phosphorus loading from these processesislikely an
important factor here (Vermont Agency of Natura Resources 2001).

For these reasons, an additiona (“other”) category of nonpoint sources was created for the alocations
for the Misssquoi Bay watershed. The maximum agriculturd load reduction attainable from the existing
cost share program was 24.3 mt/yr (Table 12). The load reduction responsibility assigned to
agricultural sources treatable by the existing cost share program was therefore capped at 24.3 mt/yr in
Table11. The baance of the reduction needed (9.3 mt/yr) was assigned to an “other” category. The
maximum agriculturd reduction estimate of 24.3 mt/yr represents about 73% of the reduction that
would have been assigned to agriculture in the Misssquoi Bay watershed in Table 11 using the method
applied to the other watersheds. Accordingly, 73% of the allocation that would have been assgned
entirely to agriculture in Table 10 was placed into the agriculture category, and the remaining 27% was
placed into the “other” category.
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Table 11. Load reduction respongbilities (mt/yr, relative to 1991 loads) for Vermont |ake segment

watersheds.

Forest Agriculture Developed Other Total

Load Load Land Load Load Load
L ake Segment Reduction Reduction Reduction Reduction Reduction
South Lake B 0.00 262 301 5.63
South Lake A 0.00 162 0.38 199
Port Henry 0.00 0.22 0.07 0.28
Otter Creek 0.00 8.64 6.12 14.76
Main Lake 0.00 172 723 8.95
Shelburne Bay 0.00 0.10 103 113
Burlington Bay 0.00 0.00 -1.14 -1.14
Malletts Bay 0.00 214 235 449
Northeast Arm 0.00 164 0.33 197
St. Albans Bay 0.00 164 040 204
Missisquoi Bay 0.00 24.29 6.44 9.33 40.06
IsleLaMotte 0.00 0.26 011 0.37
Total 0.00 449 26.3 9.3 80.5
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Table12.  Maximum attainable agricultura phosphorus load reductions in the Misssquoi Bay
watershed from the Vermont Best Management Practice Cost Share Program (Vermont
Department of Agriculture, Food, and Markets estimates, 6/15/01).

Phosphorus
Animal Reduction per Phosphorus
Units Animal Unit Reduction
Activity Treated (Ibs P/unitlyr) (mt/yr)
Accepted Agricultural Practices and Best 13.62
Management Practices Implemented Prior to 2001
Future barnyard treatments for untreated animals 16,210 05 3.62
Future manure storage treatments for untreated 8,319 03 111
animas
Future manure storage expansions and retrofits to 18,190 03 244
existing structures
Annual practices (nutrient management, grazing 350
management, erosion control)
TOTAL 24.3
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Addressing the “other” category of nonpoint source reductions needed in the Misssquoi Bay watershed
will require mgjor attention to stream stability problems. Streambank erosion is alarge source of
phosphorus loading in the Misssquol Bay watershed and e sewhere in the Lake Champlain Basin
(Vermont Agency of Natura Resources 2001). While some of the trestments to improve stream
gability will need to involve agriculturd land and practices such asriparian buffers on pasture and
cropland, there are other watershed level processes causing fundamenta hydrologic changes that
cannot be addressed solely by on-farm measures. The “other” category of nonpoint source reduction
requirements was established for Misssquoi Bay to recognize the limitations of the existing agricultura
cost-share program, and to promote the specia attention needed for stream restoration and protection
in the Misssquoi Bay watershed.

New York Load Allocation

The nonpoint source load dlocations for each New Y ork watershed are identified in Table 13. The
nonpoint source load alocation of 84.3 mt/yr represents an overdl reduction of 7.7 mt/yr, or 8.4%
from the measured 1991 total nonpoint source load from New Y ork.

Thetotal nonpoint source load alocations for each lake segment were subdivided for the TMDL
according to the three mgor land use categories of forest, agriculture and urban. The forest category
includes runoff from forestsin sivicultural management. Agriculture includes livestock and crop
growing operations. Urban refersto avariety of land uses including homes, lawns, driveways, and
back roads found in lightly developed rura areas of New Y ork, aswell aslarge parking lots,
commercid buildings, and streets found in town centers and other densdly developed aress.

The basis for subdividing the New Y ork nonpoint source load alocation into individua land use
categories was as follows. Phosphorus loads alocated to forest land (including natura background)
were held a their 1991 basdine levels. Loads dlocated to agricultura and urban lands were reduced
by 10% from their 1991 basdline levels. The 10% reduction will be redlized from past, current, and
future implementation of BMPsin the watershed. New Y ork consdersthe figure of 10%to bea
conservaive esimate. An aggressive gpplication of BMPs should attain higher remova percentages.

The percentages of the 1991 basdline nonpoint source loads attributed to each land use category were
estimated using the Lake Champlain Basin land use and land cover data set (ca.1993) documented by
Millette (1997), and the phosphorus export modeing analysis of Hegman et d. (1999). The loading
function model (with animal unit corrections) developed by Hegman et d. (1999) was used to estimate
the proportions of the total 1991 nonpoint source loads derived from each land use category in each
lake segment watershed. These proportions were gpplied to the 1991 nonpoint source loads measured
by Vermont DEC and New Y ork State DEC (1997) as shown in Table 14.

The 1991 agricultura and urban loads estimated for each lake segment watershed (Tablel3) were
reduced by 10% to caculate the load dlocations. The nonpoint source load alocations assigned to
each land use category are shown in Table 15. It isintended that these land use based dlocations will
guide the implementation of a variety of management programs to reduce phosphorus loads from

40



agricultural and urban nonpoint sources, and to support programs amed at preventing increasesin
phosphorus loads caused by forest logging activities.

Table13.  Nonpoint source load alocations and load reductions for each New Y ork lake segment

watershed.
Nonpoint
1991 Measured Loads* (mt/yr) TMDL L oading Capacity (mt/yr) Reduction
L ake Segment Point Nonpoint  Total Total? Point® Nonpoint (mt/yr)
South Lake B 39 243 282 239 19 20 23
South Lake A 9.6 35 131 11.2 79 33 02
Port Henry / Otter Creek 18 27 45 34 0.9 25 0.2
Main Lake 7.1 318 389 337 42 295 23
Cumberland 29.2 88 380 252 17.1 81 0.7
Isle LaMotte 74 209 283 223 34 189 20
TOTAL 59.0 92.0 151.0 119.8 355 84.3 7.7
1 Vermont DEC and New Y ork State DEC (1997)
2from Table 3
3from Table 7
Table14.  New York lake segment 1991 nonpoint source loads by land use category.
1991
Total 1991 1991 1991
Nonpoint Forest Agric. Urban Forest Agric. Urban
Load Load Load Load Load Load Load
L ake Segment (mtlyr)t Per cent? Per cent? Percent?  (mt/yr)  (mtlyr)  (mt/yr)
South Lake B 243 4.6% 63.7% 31.7% 11 155 77
South Lake A 35 195% 12.4% 68.1% 0.7 04 24
Port Henry/Otter Creek 27 13.2% 39.4% 47.4% 0.3 11 13
Main Lake 318 28.2% 3.9% 67.9% 9.0 12 216
Cumberland Bay 88 22.0% 13.6% 64.5% 19 12 57
IsleLaMotte 209 4.1% 79.6% 16.3% 0.9 16.6 34
Total 92.0 139 36.0 42.1

Vermont DEC and New Y ork State DEC (1997)
2Hegman et al. (1999)
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Table 15. New Y ork nonpoint source load alocations by land use category.

Nonpoint L oad Allocation

1991 Nonpoint Total
Total L oad Nonpoint
Nonpoint  Reduction Forest Agric. Urban Load

Load Required L oad Load Load Allocation
L ake Segment (mtlyr) (mt/yr) (mt/yr) (mtlyr) (mt/yr) (mt/yr)
South Lake B 243 23 11 140 6.9 220
South Lake A 35 0.2 0.7 04 22 33
Port Henry/Otter Creek 27 0.2 0.3 10 12 25
Main Lake 318 23 9.0 11 194 295
Cumberland Bay 838 0.7 19 11 51 81
Isle LaMotte 209 20 0.9 149 31 189
Total 92.0 7.7 13.9 325 37.9 84.3

42



MARGIN OF SAFETY

EPA regulations require that a TMDL include amargin of safety (MOS) to account for any lack of
knowledge concerning the relationship between effluent limitations and water qudity. Thelake
phosphorus mode (Vermont DEC and New Y ork State DEC, 1997) used |oading vaues and other
terms that were best estimates with known precision, derived from an extensive field data collection
program. This provided avery close corrdation between the model and monitoring data. Given this
close corrdation, the implicit MOS provided by the assumptions described beow is sufficient for this
TMDL.

The TMDL includes an implicit margin of safety provided by two conservative assumptionsin the
phosphorus model used to determine the loading capacity of the lake. The firgt conservative
assumption is that changesin theratio of particulate to dissolved phosphorus entering the lake after the
TMDL isachieved will not affect the internd phosphorus sedimentation balance in the lake. Theratio
of particulate to dissolved phosphorusis important because dissolved phosphorus remains in the water
column over time and contributes to total phosphorus levels in the lake more than does particulate
phosphorus, the fraction of phosphorus bound up in sediment (Chapra 1997). Some of the settled
particulate phosphorus is recycled back into the water column and some is buried in the sediment,
becoming unavailable. In the Lake Champlain modd, the net flux of phosphorusinto the sedimentsis
reflected in the internd net sedimentation terms for each lake segment.

Wagtewater trestment plant discharges contain primarily dissolved phosphorus (typically more than
90%), whereas nonpoint source and stormwater |oads contain primarily the particulate form of
phosphorus derived from sediments in scormwater and other sources such as eroding streambanks.
Theinterna sedimentation termsin the Lake Champlain phosphorus modd reflects the sedimentation
rate present in 1991, when 180.1 mt/yr of phosphorus came from wastewater trestment plants and
385.0 mt/y came from nonpoint sourcesin Vermont and New Y ork (see Table 3), representing a
particul ate/dissolved ratio of gpproximately 2:1. Under the load and wastel oad alocations specified in
the TMDL for Vermont and New Y ork, wastewater trestment plant discharges will be reduced
disproportionately, cresting a new particul ate/dissolved ratio of approximately 3:1 (296.9 mt/y from
nonpoint and stormwater, and 91.3 mt/y from treatment plants). While the actud particul ate/dissolved
ratios are likely to be alittle different from these because trestment plant and nonpoint source
categories are not comprised of 100% dissolved and particulate phosphorus respectively, the ratios
presented are a reasonable gpproximation of the expected change. The new 3:1 ratio islikely to
produce a higher rate of interna sedimentation than the ratio that existed when the modd was
cdibrated, resulting in more tota phosphorus being removed from the system than what was caculated
by the model and used to establish the loading capacities. The modd’s assumption of congtant net
sedimentation rates in each lake segment is therefore a conservative assumption.

Other factors in addition to the particulate/dissolved phosphorus ratio may affect the net sedimentation
bal ance after load reduction. For example, it is common for interna loading from phosphorus stored in
lake sediments after years of excessve externd loading to delay recovery, especidly in shdlow bays or
lakes. Such internd loading could result in lower net phosphorus sedimentation after load reductions
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are achieved. However, this situation would be expected to resolve over time (sometimes decades) as
the higtorical phosphorus accumulation in the sediments gradually becomes depleted.

A second implicit margin of safety is provided by the fact that the modd’s mean predicted phosphorus
concentrations are below the applicable phosphorus criteria for most lake segments. The god of the
modeling effort was for the mean predicted levels to meet the phosphorus criterion for each lake
segment following implementation of the load and wasteload alocations. In actudity, the mean
predicted levels are below criteriafor most (10 of 13) lake segments (see Figure 4). The difference
between the criteria and the mean predicted levels averages 0.0028 mg/l, and represents an additional
margin of safety for these lake segments. For the three remaining segments, the mean predicted
phosphorus concentration is equd to the criterion.

In addition to the implicit margin of safety described above, the following factors, while not being reied
upon as providing amargin of safety, combine to produce a high level of confidence that the overal
gods of the TMDL will be met.

Vermont treatment plant wasteload dlocations dlow for full permitted (i.e. design capacity) wastewater
flows at dl fadilities. It isunlikely thet dl fadilitiesin the basin will experience flow increases up to their
full permitted capacities. Even with growth and point source trading, loadings are likely to remain
below the total wasteload alocation for wastewater treatment facilities.

In addition, Vermont facilities with phosphorus concentration limits specified in their permits are
operated to achieve discharges below the required concentrations. Thisis because, in order to achieve
congstent monthly compliance with permit requirements, plant operators must be conservetive and
apply treatment chemica dosesthat are targeted to achieve an effluent phosphorus level somewhat
below the permit leve.

In New Y ork, the treetment plant wasteload allocations were based in part on either permitted (design)
flow or 1.5 times the 1995 flow, whichever wasless. From aloading perspective, acomparison of the
wasteload allocation of 214.4 Ibs/day (Table 8) to the current load of 185.5 Ibs/day (the sum of the
individuad discharge wasteload dlocations or exigting discharge loads, whichever isless) shows that
there is an excessload of 28.9 |bs/day available. This represents a buffer of 16% over the current load.
Based on recent basin population trends in the New Y ork portion of the basin (<1% increase per year)
it isunlikdy, within the time frame of this plan, that basin facilitieswill collectively experience flow or
load increases that would result in the wasteload alocation being reached.

Finally, as discussed in the reasonable assurances section of the TMDL document, there is ample
reason to believe that the nonpoint source reductions will be met or exceeded. Reative to the 1991
basdine loads, New Y ork has determined that an overal nonpoint source reduction of 8.4% is
necessary to achieveits portion of the watershed phosphorus alocation. Based on BMPsimplemented
sgnce 1991 as wdll as on-going and planned actions, the sate believes this god is reasonable and
achievable. The continued aggressive implementation of the state’' s Nonpoint Source Management
Program is, in fact, expected to result in removas in excess of those required.
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As discussed in the Vermont Implementation Plan section of this document, Vermont' s gpproach for
controlling nonpoint sources does not limit the load reductions to those necessary to atain the load
dlocations. The plan ingtead cdlsfor afull implementation effort in each program areato address dl
controllable phosphorus sources. Directing this fullest possible implementation effort at al mgor

nonpoint sources of phosphorus in the Vermont portion of the basin may achieve greater load
reductions than are called for in the TMDL.
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ANNUAL LOADS AND SEASONAL VARIATION

Asthe term implies, TMDL s are often expressed as maximum daily loads. However, as specified in 40
CFR 130.2(i), TMDLs may be expressed in other terms when appropriate. For Lake Champlain, the
TMDL isexpressed in terms of dlowable annua loadings of phosphorus. Although critical conditions
occur during the summer season in some lake segments when agae growth is more likely to interfere
with uses, water quality in Lake Champlain is generdly not sengitive to daily or short term loading.

With awater residence time of about two years (Vermont DEC and New Y ork State DEC), the lake
generdly responds to loadings that occur over longer periods of time (e.g., annud loads).

A steady-state modeling approach was used to develop annual load dlocations for phosphorusin Lake
Champlain because the in-lake numeric phosphorus criteria were expressed as annua mean values
(Lake Champlain Phosphorus Management Task Force 1993). The use of mean vaues for lake
eutrophication criteriais usudly preferred over expressing criteriaas daily “not to exceed” vaues
(North American Lake Management Society 1992).

Federd regulations require that TMDL s describe the manner in which seasond variation in loading was
consdered. The effects of seasond variability were accounted for in the modeling analysisfor Lake
Champlain by using tributary annua mean load estimates that were based on phosphorus concentration
vs. flow relaionships for each tributary measured across the entire spectrum of seasona flow conditions
(Vermont DEC and New Y ork State DEC 1997).

All tributary phosphorus loading estimates were developed using the FLUX program (Walker 1987,
1990; Vermont DEC and New Y ork State DEC 1997). This program was designed for Stuations
where a continuous daily flow record is available, combined with discrete water quality samples
obtained throughout the range of flow conditions. The program provides a choice of severd dterndtive
loading estimation methods, from which the optimum method for the sudy or individud Ste can be
selected. Stratification with respect to flow interva or season can be used in the FLUX proceduresin
order to reduce the variance of the loading estimates.

Flow and sample data from the period of March 1990 to April 1992 were used to cdibrate the
concentration vs. flow relationships employed by the FLUX program. Estimates of the annua mean
flows and loadings were based on complete annua hydrologic cycles.

Examination of concentration vs. flow plots indicated that most of the Lake Champlain tributaries had
sgnificant relationships with tota phosphorus concentration and daily flow. Therefore, aregresson-
based |oad estimation procedure was devel oped between concentration and flow within each flow
stratum, and applied with a correction for bias to each daily flow value to produce an estimate of the
mean phosphorus loading rate for the time period. The same regression method was applied to al
tributaries. This approach sacrifices optimum (lowest error) estimates for each stream, in favor of
consstency of method across dl streams. In practice, however, it was found that mean loading values
and their sandard errors were generdly smilar across dl aternative load estimation methods provided
by the FLUX program, i.e., annua vs. seasona phosphorus load estimates.

46



REASONABLE ASSURANCES

USEPA guidance calsfor reasonable assurances when TMDL s are developed for waters impaired by
both point and nonpoint sources. In awater impaired by both point and nonpoint sources, where a
point source is given aless stringent wastel oad alocation based on an assumption that nonpoint source
load reductions will occur, reasonable assurance that the nonpoint source reductions will happen must
be explained.

Overdl responghility for the planning and coordination of phosphorus reduction effortsin the Lake
Champlain Basin rests with the states and the Lake Champlain Basin Program Steering Committee,
which is the executive body charged with overseeing the implementation of the Lake Champlain
Management Conference plan. The Lake Champlain Management Conference plan Opportunities for
Action listed anumber of specific action items relating to phosphorus reduction from both point and
nonpoint sources. Many of the action itemsin Opportunities for Action have been pursued by the
gtates and other management agencies, but substantia further efforts are necessary (Lake Champlain
Basin Program 1999hb, 2000b).

The Lake Champlain Basin Program (2000a) evauated progress toward the phosphorus reduction
gods and presented a number of potential next steps to be taken to achieve the target loads. The Lake
Champlain Basin Program (2000a) report found that implementation efforts by state and federa
agencies since 1996 have generdly met or exceeded the firgt five-year phosphorus reduction targets
established by the Lake Champlain Management Conference (1996a). However, relying solely on
exigting point and nonpoint source phosphorus reduction programs will not be sufficient to achieve the
ultimate 20-year phosphorus loading targets, at least for some lake segment watersheds. Current
programs will need to be sustained and enhanced, and new approaches will need to be developed and
implemented.

Many of these new programs or gpproaches for Vermont are described in detail in the Vermont
implementation plan. For example, Vermont’s new stormwater program controls discharges from new
development more rigoroudy than ever before, by requiring compliance with state of the art technica
standards contained in the new state sormwater management manud. In addition, the recently adopted
Watershed Improvement Program requires retrofitting of selected existing ssormwater dischargesin
certain Lake Champlain watersheds, which is something that has never been required before.

Vermont has aso adopted a new gpproach to managing rivers and streams which seeks to restore
whole stream systems to a stable condition, addressing erosion issues in both the stream and the
watershed. The rivers program is building on a strong foundation of geomorphic-based assessments,
and is addressing erosion and sedimentation issues in away that they have not been addressed before,
with excellent results thus far.

Vermont’ s agricultural nonpoint source program has recently received a mgor boost from the new
Farm Bill (the Farm Security and Investment Act of 2002), which is expected to provide & least triple
the annua funding for conservation cost-share programsin Vermont through the year 2007. This
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funding will dlow water qudity issues on farms to be addressed more quickly and completely than was
previoudy possible. These new efforts to control sources previousy unaddressed, combined with the
strong track record of the ongoing agricultural programs, provide reasonable assurance that the
nonpoint source and stormwater reductions will occur. Furthermore, Vermont’s 1999 “Upgrade for
Enhanced Nonpoint Source Management Program” places a new emphasis on water quality results,
including five and fifteen-year phosphorus load reduction targets for Lake Champlain consistent with the
TMDL.

Reative to the 1991 basdline loads, New Y ork has determined that an overal nonpoint source
reduction of 8.4% is necessary to achieve its portion of the watershed phosphorus alocation. Based on
BMPsimplemented since 1991 as well as on-going and planned actions, the state fedsthisgod is
reasonable and achievable. The continued aggressive implementation of the state’'s Nonpoint Source
Management Program is expected to result in removals in excess of those required.

The progress to date in reducing phosphorus loads to Lake Champlain has been possible because of a
sustained commitment of state and federa funding for point and nonpoint source programs (Lake
Champlain Basin Program 1999b, 2000a). Thistrack record of successful implementation efforts, and
the continued commitment of the states and the relevant federal agencies to the Lake Champlain Basin
Program, provide further reasonable assurances that progress will continue to be made in meeting the
phosphorus load dlocations established by the TMDL.

The Lake Champlain Basin Program Steering Committee will oversee periodic reviews and revisonsto
the comprehengve basin plan, including a focus on specific measures needed to accomplish the
phosphorus loading targets. Implementation of the Lake Champlain Phosphorus TMDL will be guided
by this ongoing Lake Champlain Basin Program planning process.
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IMPLEMENTATION PLAN

USEPA (1999a) guidance indicates that TMDL s should be submitted in association with an
implementation plan. In the case of the Lake Champlain Phosphorus TMDL, someinitid
implementation plans and related discussions are contained in the Lake Champlain Management
Conference (1996a) basin plan Opportunities for Action and in the Lake Champlain Basin Program
(20004) report on the feasibility of meeting the phosphorus reduction targets. Some specific
congderations for implementing the Lake Champlain Phosphorus TMDL in Vermont and New Y ork
are discussed below.

Vermont | mplementation Plan

River Basin Planning Process

The Vermont DEC river basin planning process will play an important role in the implementation of the
Lake Champlain Phosphorus TMDL. Basin planning includes assessing beneficia water-rel ated
resources and water impairments, ranking these issues, and carrying out on-the-ground collaborative
efforts to restore and protect the resources. Basin assessment, public participation in public forums and
watershed councils or teams, and the basin plan itsdf represent an umbrella process that includes the
identification of water quality priorities and the implementation of water qudity improvement projects
for nonpoint sources derived from developed land, agriculture, forestry, and ungtable streams. As
described in the Vermont Water Qudity Standards, “Basin plans establish a strategy to improve or
restore waters and to ensure full support of uses. Basin plans serve as the guide, consistent with
applicable state and federal law for how various sources of pollution within each basin will be
managed in order to achieve compliance with the Vermont Water Quality Standards and the
Vermont water quality policy.”

Basin assessments are conducted every five years on arotating basis for dl river basnsin Vermont.
The assessments are based on the results of water quaity monitoring programs, professiona and public
evauations of the existing water quadity in the particular basin, and known threets to water qudity. A
basin plan is devel oped following each basin assessment report. The basin plans summarize
assessment, planning, and implementation activities at the state and locd level and identify topics or
aress of specid importance in the basin. The basin plans dso identify available management programs
and tools to address the planned water quality improvement priorities.

Itisrequired by 10 V.S.A. 81253(d) that basin plans be completed for each of the 17 mgor
watersheds in Vermont by January, 2006. Theriver basin planning process is underway in severa
Vermont watersheds within the Lake Champlain Basin including the Lamoille and Poultney/Mettowee
watersheds, with an anticipated schedule as shown in Table 16. With the adoption of the Lake
Champlain Phosphorus TMDL, point and nonpoint source management to reduce phosphorus loading
will become an important element of basin plans, especidly where substantia phosphorus reductions
arerequired by the TMDL.
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Table16.  River basn assessment and planning schedule for Vermont watersheds in the Lake

Champlain Bagn.
River Basin Name Assessment Report Basin Planning
Poultney/Mettawee 1999 2001- 2002
Otter Creek 1998 2003 - 2004
Lower Lake Champlain Direct 1908! 2003 - 2004
Upper Lake Champlain Direct 2002 2003 -2004
Missisquoi 2003 2002 - 2003
Lamaille 2001 2001 - 2002
Winooski 2003 2004 - 2005

T Water quality information was compiled for this basin and the assessment process was completed in 1998,
but no report was issued.
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The Vermont Watershed Planning Process will be guided by a document (presently in draft form) titled
“Vermont Water shed Initiative - Guidelines for Watershed Planning.” This document will contain
reminders that certain overriding themes exist that are gpplicable to dl basins. These themesinclude
issues such as problematic sedimentation, eevated nutrient runoff, river ingtability, therma modification,
indicators of pathogens, fish habitat requirements, and a need for adequate access to waters for
recregtiona enjoyment. Related gppropriate land use practices are listed. The Watershed
Coordinators, Watershed Council members, and others involved in the watershed planning process or
in the preparation of remediation plans and Strategies can draw on these practices in formulating the

plan.

In order to achieve the god of restoring and protecting the river or |ake ecology, the basin planning
process recogni zes the importance of public involvement. The Vermont Water Qudity Standards Sate
that “...public participation shal be sought to identify and inventory problems, solutions, high quality
waters, existing uses and sgnificant resources of high public interest.” Citizens who make their living
from the land have a specid opportunity to contribute to water quality and advocate for an approach
that balances environmenta congderations in protecting and restoring water resources with economic
interests. Without baance, there will be limited progress in achieving the gods of protecting the land
from the forces of the rivers and the rivers from the runoff of the land.

Further discussions by local watershed councils and teams can work out gppropriate strategies to
control phosphorus. For example, strategicaly Stuated buffers of natura vegetation where rivers spill
into fields at flood stage, maintenance of grassed flood chutes, and prompt incorporation of manure are
some of the strategies that are beneficid to both phosphorus reduction and the land owner. Many
effective techniques for TMDL implementation are discussed below, such as the implementation of the
Vermont Better Back Roads program and control of eroson on congtruction sites. These and many
other practices must be tailored for each mgor and minor watershed draining to Lake Champlain.

Each watershed has unique characterigtics, a unique set of human gods, and unique water qudity and
economic conditions that must be balanced in order to move forward effectively to meet common
gods.

The Vermont Department of Agriculture, Foods and Markets will work cooperatively with the
Vermont DEC in preparing the portion of the basin plans which rdate to the implementation of controls
and programs affecting agricultural nonpoint source waste and runoff. The cooperative roles of these
Departments are defined in the 1993 Memorandum of Understanding between the Vermont DEC and
the Department of Agriculture, Foods and Markets.

In order for the complex combination of practices to be identified and implemented in each watershed
there must be a watershed coordinator who is responsible for working with the public through forums,
councils, and other groups to gain support for a combination of practices and approaches that will
“preserve the best and restore the rest.” Although point source control is an important eement of this
TMDL, nonpoint sources make up alarger portion of the phosphorus entering Lake Champlain.
Therefore there is a great need to identify the most effective nonpoint source phosphorus controlsin
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each of the seven planning watersheds draining to Lake Champlain, and to adopt and implement an
appropriate plan.

The modd of the Agency of Natural Resources for watershed planning now includes a Watershed
Coordinator serving the role of planner and implementor. These roles are described in a document that
lays out aframework for watershed planning titled “Vermont Water shed Initiative - Guidelines for
Water shed Planning.” This document, in addition to describing the basic roles of the Watershed
Coordinator, the Watershed Councils, the Statewide Steering Committee, and other functions, dso
describes an enduring role of the Watershed Coordinator in assuring that the resources are brought to
the recommendations of the plan and to the ongoing implementation role of the Watershed Council. In
order to achieve the god of the TMDL in nonpoint phosphorus control, a Watershed
Coordinator/Implementor (1.0 FTE at $75,000/year) will be required for each of the seven mgjor
planning watersheds draining to Lake Champlain from Vermont.

Wastewater Treatment Facilities

Compliance with the currently permitted loads for wastewater trestment facilities is being accomplished
through implementation of exidting state statute (10 V.S.A. 81266a) establishing a0.8 mg/l effluent
phosphorus limit for certain facilities. Table 4 lists the Vermont facilities that have phosphorus
concentration or loading limits specified in thelr current discharge permits, in accordance with this
datute or other requirements. All but four of the facilities subject to phosphorus limitsin their permits
have ether aready been upgraded or are currently undergoing congtruction to attain the permit limits
indicated in Table 4. Phosphorus remova upgrades at the remaining four facilities (Cabot, Milton,
Northfield, and Richmond) are expected to commence in the near future.

Implementation of the additional phosphorus remova trestment required in the TMDL beyond the
currently permitted loads will be accomplished through gppropriate modification of the individud facility
discharge permits as the permits come up for renewad during their five-year permit cycles. Annua
loading limits calculated using a 0.6 mg/l effluent phosphorus concentration at the permitted flow will be
added to the permits for the 25 facilities where this provision gpplies. In addition, eight aerated lagoon
facilitieswith greater than 0.2 mgd permitted flow will be required by their discharge permitsto meet a
0.8 mg/l monthly average phosphorus concentration limit.

When aVermont municipdity in the Lake Champlain Basin is required to remove phosphorus under
current satute, the capital cost for necessary structures and equipment is funded by 100% State grants,
as authorized by 10 V.SA. 81625e. The annual operation and maintenance costs are borne by the
municipalities and sewer users. All phosphorus remova costs et private industrid and other non-
municipd fadilities are borne by the owners of the facility.

Certain gtatutory changes will be necessary to implement the wasteload alocation. Since aerated
lagoon facilities are currently exempt from the 0.8 mg/l treatment requirement under 10 V.S.A. 812663,
achange to this statute will be necessary to implement this aspect of the TMDL. Eligibility of
municipdities for 100% sate grant funding for the capital cost of phosphorus removal facilities should
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be extended in 10 V.S A. 81625e to include al cost-effective modifications necessary to meet
wasteload dlocation requirements under the Lake Champlain Phosphorus TMDL. Thiswould alow
the use of gtate grant funds to construct anaerobic selector zones for biologica phosphorus remova at
facilities where selector zones would result in operating cost savings to municipaities subject to
phosphorus remova requirements under the TMDL (see below).

The Vermont DEC developed cost estimates for various wastel oad allocation dternatives to support
the public process of choosing the gppropriate point source policy for the Lake Champlain Phosphorus
TMDL. Both capitd costs and annual operation and maintenance costs were estimated. The cost of
implementing the wasteload alocation a each Vermont municipa facility for which a change from
current permit limitswill be required isindicated in Table 17. Costs were not estimated for the two
private indudtria facilities that will be affected.

The cost estimatesin Table 17 represent the additiona capital and operating costs necessary to comply
with the wastel oad dlocation, above the cost of compliance with currently permitted loads. The annud
operating costs were caculated based on the full permitted flow rates at dl facilities. Therefore, the
annua operating costs are over-estimates of the actual costs likely to be incurred by these fecilities,
since most will operate well below their full permitted flows during the 20-year period of the andysis.

The cost andlysis considered the option of constructing and operating anaerobic selector zones at
facilities where their use would be justified from an engineering and economic standpoint. Anaerobic
selectors are unaerated mixing zones that have been shown to promote the growth of microorganisms
that take up phosphorus biologicaly rather than chemicaly, thereby alowing reduced chemica
consumption and reduced dudge generation. Selector zones increase the capital cost for phosphorus
remova, but can subgtantialy reduce the operating cost. For some facilities, selector zones would
result in net operating cost savings relative to current operating costs, even if more stringent phosphorus
limits are required. The cost information presented in Table 17 assumes use of sdector zones a all
facilities where the addition of sdlector zones would be applicable.

Table 17 shows that the total additiond capita cost of implementing the wasteload alocetion at all
affected Vermont municipa treatment facilitieswill be up $5,444,000, depending on the extent to which
municipaities choose to congtruct sdlector zones. Capital congtruction costs for phosphorus removal
projects necessary to attain the TMDL wasteload alocation requirements should continue to be funded
through 100% date grants. The annua operationd cost impact of the wasteload dlocation varies from
facility to facility, but net operationd cost savings (relative to the cost of meeting currently permitted
loads) are possible at ten of the facilitiesif selector zones are constructed.

Agricultural Nonpoint Sour ces

Reduction of phosphorus loading from agriculturd sourcesin Vermont is being accomplished by a
variety of exiging Sate and federa programs. The Vermont Accepted Agricultura Practice (AAP)
Regulations, adopted in 1995 by the Vermont Department of Agriculture, Food, and Markets, establish
certain mandatory requirements for farming practices to prevent and reduce water pollution from
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Tablel7.  Cogtstoimplement the TMDL point source wasteload alocation a VVermont municipa
fadilitiesfor which the TMDL will result in a change from the currently permitted |loads.
The estimates are additiond cogts, above the cost of ataining the currently permitted
loads at each facility, caculated at the full permitted flow. Costs assume construction
and operation of optiona selector zones wherever they would be appropriate additions
to the exiging facility. Negative values for annua operating costs indicate that use of

selector zoneswill result in net operationd cost savings.
Changein
Added Annual
Capital  Operating

Facility Cost ($) _ Cost ($/yr)

Alburg? 0 0
Barre? 650,000 -65,536
Brandon? 300,000 24,111
Burlington East® 400,000* -17,525
Burlington Main? 0 12,163
Burlington North? 500,000 -29,208
Cabot? 0 148
Enosburg Falls? 0 1,335
Essex Jct 2 600,000 -49,426
Fair Haven? 0 1,483
Hardwick? 58,000 35,300
Hinesburg* 0 0
Johnson? 0 801
Middlebury? 0 6,526
Milton? 0 2967
Montpelier? 650,000 57,978
Morrisville? 250,000 -14,639
Northfield? 0 2967
Poultney? 0 223
Proctor* 79,000 32,300
Richford? 83,000 35,500
Richmond?® 0 659
Rutland? 800,000 -99,308
S. Burlington Air. Park.? 525,000 -33,589
Swanton®? 0 5,340
Troy/Jay* 62,000 20,000
Vergennes'? 0 3115
Waterbury* 62,000 62,000
Winooski? 425,000 -36,707
TOTAL 5,444,000 -205,200

! Aerated lagoon facility that will be required to meet a 0.8 mg/l monthly average phosphorus concentration limit.

2 Facility that will be required to meet a 0.8 mg/I monthly average phosphorus concentration limit, and an annual
average load limit calculated using a 0.6 mg/l concentration.

3 Selector zones are planned at the Richmond facility to meet currently permitted loads, and are therefore not shown
as an added capital cost to implement the TMDL.

4 Cost of optional selector zones.



phosphorus and other pollutants. These rules, which affect al farming operations throughout VVermont
regardless of size or type, include requirements for the discharge, storage, and proper application of
manure and fertilizer, and establish minimum requirements for vegetated buffer zones between certain
crop lands where runoff or erosion is occurring and surface waters. Farm operators throughout the
Vermont portion of the Lake Champlain Basin have been successful in their effortsto avoid land
spreading of agricultura wastes during the prohibited December 15 to April 1 period.

State and federd cogt-share funding is made available to farmers to assist them in complying with the
Accepted Agriculturd Practice Rules, and to encourage implementation of other voluntary agriculturd
measures known as best management practices (BMPs). Administration of state funds for this purpose
is governed by the Best Management Practice Regulations adopted in 1996 by the Vermont
Department of Agriculture, Food, and Markets. Federal cost-share funds are provided to farmersin
the Lake Champlain Basin for conservation practices and other BMPs through the U.S. Department of
Agriculture Environmental Qudity Incentive Program (EQIP) and other cost sharing programs such as
PL83-566 Watershed Protection and Agriculturd Management Assistance. In many cases, farmers
within the Basin can take advantage of and combine cost share funds under the state BMP program
and the federa programsin order to reduce the amount of their out-of-pocket expense.

The Lake Champlain Basin Program (2000a) reported that $9.6 million was spent in Vermont on
agricultural nonpoint source pollution control programs between 1996-2001. Of thistotd, which
includes both capita costs and annua operating costs, 58% came from federd assistance (EQIP and
PL-566), 22% was provided by state funds, and 20% was provided as cost-share funds by the
farmers. The Lake Champlain Basin Program (2000a) report estimated that an additiona $62.7 million
will be needed to implement agriculturd BMPs on dl Vermont farmsin the basin where BMPs are
needed for water quality reasons. The needed practices include both structures (e.g., manure storage,
barnyard improvements) and annua (non-structura) practices. An optima divison of these funds
would involve a 65% federa share from U.S. Department of Agriculture programs, a 20% state share,
and a 15% farmer share. The $62.7 million cost is probably an over-estimate of the amount needed to
atain the agriculturad phosphorus load dlocations in the TMDL because not every farm in every lake
segment watershed would need to be treated.

A trend affecting the future of agriculture within Vermont, especidly dairy agriculture, involves a
growing number of larger farms. The Vermont Large Farm Operation (LFO) rules, which became
effective in 1999 and are administered by the Vermont Department of Agriculture, Food and Markets,
establish a permit program for existing and new largefarms.  LFO permits address such issues as
odor, noise, and traffic, and limit the number of on-farm livestock. LFO permits aso address
management of on-farm wastes and the land application of nutrients. There are, a present, ten farm
operations within the Lake Champlain Basin that have been issued an LFO permit. Another eight farms
within the Basin have ether gpplied for or inquired about a permit. Of these, five are currently under the
950 anima unit threshold. Farmswill continue to grow in size and will be permitted under this program.

In addition to the State’ s LFO permit program, Vermont has authority to regulate Concentrated Animal
Feeding Operations (CAFOs) under the National Pollutant Discharge Elimination System (NPDES). A
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memorandum of understanding concerning CAFO and LFO regulation was enacted in October 1999
between the Vermont Department of Agriculture, Food, and Markets and the Vermont DEC. At
present, there have been no CAFO permits issued by the Vermont DEC.

The Vermont Department of Agricultureis required by the LFO law to regulate the congtruction,
operation and/or expansion of farms designed to house greater than 950 animd units or domestic fowl
in numbers exceeding the limitsin thelaw. This number of anima units and domegtic fowl is established
a alevd lower than that used for CAFO permitting. The Vermont Department of Agriculture
adminigters the regulatory aspects of the LFO program in accordance with state and federa technica
criteriawhich, when complied with by LFO permit holders, will result in farms not causing direct
discharges to waters of the state. The god isthat large farms permitted and regulated under the LFO
program are managed in such a manner to not cause adirect discharge.

The Federa Clean Water Act defines CAFOs as point sources that are subject to the NPDES permit
program. However, farm operations are not required to obtain an NPDES permit unlessthereisa
discharge. Vermont DEC is charged with NPDES permitting authority. Any NPDES permitsissued
for CAFOsin Vermont will eiminate and prohibit discharges to waters at or below the 24-hour, 25-
year sorm even.

Permitting of CAFOs by Vermont DEC will be undertaken on a case-by-case basis where evidence of
adischarge or potentid discharge exigs. A memorandum of understanding between the Vermont
Agency of Naturad Resources, the Vermont DEC and the Vermont Department of Agriculture, Food
and Markets has been adopted (10/22/99) concerning CAFO and LFO regulation. The memorandum
covers mattersincluding sharing of farm information, issuance of permits, permit compliance and
ingpection, investigation of complaints, enforcement, and periodic reporting.

Monitoring of compliance with the no discharge requirement arises from the date' s previoudy
edtablished complaint-driven system of agricultura related investigations, from the LFO Rules, and from
the 1999 Memorandum of Understanding. The rules require record keeping, annua reporting, and
sdf-reporting of non-compliance by each permittee. The rules dso enable the Department of
Agriculture to inspect any facilities, equipment, practices, or operations required under the permit and
to sample or monitor any substances or parameters at any location. The Memorandum specifies
quarterly meetings between the two departments to discuss anumber of topics including permit
compliance.

The protection and preservation of agricultura land is being accomplished within the Vermont portion
of the basin through the cooperative efforts of federd and state programs and willing land owners. This
work, while notably different from the gpplication of BMPs or other soil and water conservation
practices, is critica in kegping the agriculturd land base found in the basin in perpetua agricultura use.
Conversion of agricultura land to some other non-agricultura use or purpose (e.g., residentid or
commercid) has been shown to result in the potentid for Sgnificant increases in phosphorus and other
pollutant loadings.
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As part of the agricultural implementation effort, Vermont will seek to accelerate the establishment and
protection of riparian buffers on agriculturd land with incentive funds available through the U.S.
Department of Agriculture Conservation Reserve Program (CRP) and through the newly available
Conservation Reserve Enhancement Program (CREP). CREP, which uses state gppropriations and
matching federa funds, isajoint, state and federd land retirement conservation program designed to
address sate and nationdly significant agriculture-rdlated environmentd effects. This voluntary program
uses financid incentives to encourage farmersto enroll in contracts of 10 to 15 and up to 30 yearsin
duration to remove riparian land from agricultura production. CREP will target specific priority
watershed with the highest estimated nonpoint source pollution levels, including South Lake B, Otter
Creek, and Missisquoi Bay, and those areas considered natural resource priorities by the Vermont
Agency of Naturd Resources and the Lake Champlain Basin Program.

The Vermont Legidature approved the Governor’s FY 2002 budget request of $600,000 in state
monies for the Lake Champlain CREP. This has the potentid to raise $3 million in U.S. Department of
Agriculture matching funds. A project enrollment goa of 1,000 acres has been established with targets
of 750 acres of pasture land and 250 acres of crop land. The total state and federa funds available
should fully fund CREP on dl 1,000 acres. Farmers are dso digible for cost share of up to 90% for
ingalation of practices directly through the U.S. Department of Agriculture. CREP practice ingdlation
will congs primarily of filter strips and riparian buffers, and may aso include grassed waterways and
wetland restoration.  In the firgt five months of the program 257 acres were enrolled. Additiond State
and federa funds will be needed to continue this successful program.

The Lake Champlain Basin Program (2000a) estimated that there are gpproximately 79 miles of stream
bordered by agricultura land in the Vermont portion of the Lake Champlain Basin that are in need of
riparian buffer ingtalation and/or streambank repair. Thetotal cost of needed buffer ingtdlation and
streambank repair on agricultura land in Vermont, including technical assistance codts, was estimated to
be $15.3 million. The additiond cost of lost agriculturd production over aten-year period on land used
as buffers would be gpproximately $4.6 million. Thetota funding need is therefore about $20 million,
of which 80% would be provided as the federd share under the CREP program and 20% would be the
state share.

Vermont will aso seek to accelerate the establishment of nutrient, crop and pesticide management
sarvices available to farm operators in the basin. Cogt share funding available both through the federd
EQIP program and the Vermont Department of Agriculture, Food, and Markets helps farmers address
these issues. Development and implementation of nutrient management plans is consstent with the
Unified Nationd Strategy for Animal Feeding Operations jointly developed by the USEPA and the
U.S. Department of Agriculture. The U.S. Department of Agriculture and the University of Vermont
have developed a*“phosphorus index” that will serve as abasis for nutrient management standards and
gpecificationsin the future. The Lake Champlain Basin Program has funded efforts to develop “whole
farm” mass baance approaches that minimize importation of phosphorus onto the farm by using low-
phosphorus feed and by reducing the purchase of supplemental feed, or increase the export of
phosphorus by the sale of composted manure.
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The Lake Champlain Basin Program (2000a) report found that even if the BMPs currently funded by
these exiging programs were implemented on dl the farms remaining in need of these BMPs, the effort
might gtill fall short of meeting the nonpoint source load alocation for some lake segment watersheds.
Additiona BMPs, especialy non-gtructural measures, and other techniques should be promoted and
adopted by farm operators to ensure that the nonpoint source phosphorus loading targets from
agricultural sources in the basin are achieved. Expanded programs are needed in the following aress.

1.

Implementation of AAPs. Significant progress has occurred since the AAPs became effective,
most notably in reducing winter manure gpplications. Increased awareness and outreach effortsto
farm operators regarding the AAP requirements will continue to increase compliance.
Enforcement of AAP requirements by the Department of Agriculture, Food and Marketsis
through a complaint-driven system. Specific AAPs that have phosphorus loading reduction
potentid include discharges, nutrient and pesticide gpplication, soil cultivation, and vegetaive
buffer zones.

Additiona resources are needed by the Vermont Department of Agriculture, Food and Markets or
the Natural Resources Conservation Digtricts to conduct and target agricultura non-point source
pollution outreach to farm operators within the Lake Champlain Basin. More effective outreach
over thislarge area could be provided with the addition of 1.0 FTE estimated at $75,000/year.

LFO permitting. The Vermont Department of Agriculture, Food, and Markets is continuing to
permit LFO's, indluding those in the Lake Champlain Basin. Such action will further the full
implementation of the AAPs and ensure that proper management of phosphorus found in
agricultural waste and fertilizersis being achieved. Farms under an LFO permit are consdered to
have an adequate on-farm management system and a sufficient land base to minimize the pollution
potential from the operation. The LFO permit and permit process aso provides some assurance
that a Concentrated Animal Feeding Operation (CAFO) permit issued by the Vermont DEC is

unnecessay.

In the future, Vermont should create a permitting program for farms of between 300 and 950
animal units. The Vermont agricultural nonpoint source pollution program needs to seek legiddive
approva to issue generd permits which would assure AAP compliance and adequate waste
storage capacity. Following a Sgn-up period, farmers would be given adequate time to achieve
compliance. Implementation of an expanded farm permitting program will require 2.0 FTE sto
carry out permit and compliance duties at a cost of $75,000/year each.

Implementation of non-structural BMP measures within the basin. The foundation of
decades-long efforts to control nonpoint source pollution loadings from agriculture rests upon the
voluntary adoption by farm operators of particular soil and water conservation measures.
Measures widdly ingtdled throughout much of the basin over the last three decades have
predominantly been structura, and include manure waste containment, milkhouse waste trestment,
and barnyard paving. A considerable amount of work remains to be done using a variety of non-
sructura measures such as nutrient management, conservation tillage, fencing, riparian area
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management, and development of dternate livestock watering supplies. Composting of anima
manure, aong with the potentia for the export of phosphorus out of the basin, has not been widely
adopted or promoted.

Currently, 80% of the annual amount of cost-share funds under the EQIP program are used for
structural measures, and twenty percent is used for non-structural measures. Increased funding is
needed to support both structurad and non-structura BMP practicesin the basin.

4. Review of the Vermont AAPs. The Vermont AAPs are recognized as important Satewide and
industry-wide restrictions intended to reduce nonpoint source pollutant discharges through
implementation of improved farming techniques. Continued reductions in nonpoint source pollution
should be accelerated by modifying or improving certain restrictions contained in the AAPs. The
Vermont Department of Agriculture, Food, and Markets is ultimately responsible for developing
and adminigtering any revisonsto the AAPs. The Department of Agriculture, Food and Markets
will work with water quality partnersto revise the AAP s on occasion, as needed. 1ssues currently
under discussion include standards for land conversion for agricultura use, vegetative buffer zone
restrictions, and possible incorporation of the phosphorus index into the nutrient management
standard.

Developed L and Sour ces

The Lake Champlain Basin Program (2000a) report found that conversion of land from undeveloped or
agricultura land usesto developed land uses may be negating some of the phosphorus loading
reductions achieved by point source and agricultural nonpoint source control programs. On average,
developed land in the basin yields more phosphorus runoff per unit of area than either agricultura or
forest land (Hegman et d. 1999). The trend towards urbanization that is apparent in some Vermont
portions of the Lake Champlain Basin is creating new phosphorus sources. In order to attain the
wasteload dlocation for developed land, phosphorus runoff generated by new development must be
minimized through proper Site design, congtruction techniques, and sormwater trestment, and
phosphorus load reductions from existing developed areas must be achieved sufficient to offset the
effects of new development.

Phosphorus and other pollutants in slormwater runoff are addressed to some extent for new
developmentsin Vermont that require state sscormwater discharge permits or state land use (Act 250)
permits. Eroson control and stormwater management requirements are generaly included as
conditions in these permits, and these practices help limit new sources of phosphorus loading caused by
land development. However, these permits are required primarily for large projects, and many smal
developments may have asignificant cumulative effect on urbanization and phosphorus loading to Lake
Champlain. Few loca programs exist in Vermont that adequatdly limit phosphorus runoff from new
development.

The Lake Champlain Basin Program (2000a) report recommended that Vermont address the growing
problem of phosphorus runoff from developed land by upgrading state sormwater management
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guidance provided to municipdities and developers. Such guidance should be used to promote
evauation of phosphorus loads as a part of the permitting process for new developments, and to
encourage both structura and non-structural stcormwater controls through innovative Ste design, riparian
buffers, retrofits for redeveloped sites, and improved road construction and maintenance.

The digribution of land use within the Vermont portion of the Lake Champlain Basin provides some
ingght into the relative magnitude of phosphorus loading from various types of developed land sources.
The land use and land cover data set for the basin (Millette 1997, Hegman pers. comm. 12/18/00)
classfied “urban” land into five separate categories, as shown in Table 18. Transportation surfaces
(i.e., highways and backroads) were the largest category, covering 59% of the total land area classified
as urban. Resdentid areas were the second largest at 33%. Commercia and industrid Sites added up
to only 6% of the total.

Stormwater discharge permitting is gpplied primarily to commercid and indudtrid Sites, and to amore
limited extent to highways projects and large residentid developments. The land use information in
Table 18 indicates that sormwater discharge permitting programs can address only alimited amount of
the totd phosphorus load coming from developed land in Vermont. Implementation of al the necessary
phosphorus load reductions from devel oped land must dso include significant effortsto ded with
phosphorus runoff from more rura residentiad areas common throughout Vermont, and from

backroads. Expanded efforts in the following areas will be needed to attain the phosphorus wastel oad
alocation for developed land.

e Stormwater discharge permitting

e Eroson and sediment control at construction sites
e Better backroads

e Locd municipd actions

Table18.  Didribution of land use within the “urban” category in the Vermont portion of the Lake
Champlain Basin (Millette 1997, Hegman pers. comm. 12/1/00).

L and Use Category Percent of Urban Area
Residential 3%
Commercial 4%
Industrial 2%
Transportation 59%
Other 3%
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Stormwater Dischar ge Permitting

The Vermont DEC isin the process of creating a new and enhanced sormwater management program,
including the development of a new Stormwater Management Rule (Vermont DEC 2001). A mgor
component of this new program is atechnica guidance manua for the andysis and control of
gormwater runoff (The Center for Watershed Protection 2001). This guidance will emphasize the
importance of innovative Ste desgn and non-structurd means of minimizing sormwater runoff from
newly developed Sites.

A proposd is currently being considered which would lower the threshold for program jurisdiction to
consder much smaller projects than what are now reviewed and permitted. Similarly, exigting Sites with
impervious surfaces that are being re-devel oped would be subject to a post re-devel opment standard
that will reduce the on-dte impervious area, or provide equivaent water quality controls.

Stormwater controls for new development will be evaluated for four separate criteria, including water
quality treatment, channel protection, groundwater recharge, and overbank (10 year) flood protection.
Specific onsite practices will be used to address each of these separate concerns. The recommended
practices for water quality treatment will generdly be capable of an 80% reduction in tota suspended
s0lids (TSS). While specific phosphorus loads will not be addressed for each permit, it is expected that
aproportiona reduction in phosphorus loadings will be achieved as aresult of these TSS reductions.

The Federd Clean Water Act requires that the U.S. Environmental Protection Agency address urban
stormwater runoff in a phased approach starting with the largest urban areasin the country, based on
population census data. In 1999, the U.S. Environmenta Protection Agency, and the Vermont Agency
of Natural Resources as the federally delegated authority, began Phase 2 of this gpproach, which
includes the larger Lake Champlain Baan communities. The Vermont communities mugt file, by March
10, 2003, anatice of intent with the Agency of Natural Resources showing how they intend to comply
with the Phase 2 gormwater rule.

The following Sx minimum measures are required of each desgnated permittee under the Phase 2 rule.

*  Public education and outreach

*  Public participation and involvement

» lllicit discharge detection and eimination

e Condruction gte runoff control

*  Post-congtruction runoff control

»  Pollution prevention and good housekesgping

Water shed |mprovement Permits
A magor new initiative of the Stormwater Management Program will involve permitting of sormwater

dischargesin impaired waters. There are 14 watersheds in the Vermont portion of the Lake Champlain
Basin (Table 19) that are listed as “impaired” primarily due to urban sormwater runoff. These impaired
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Table19.  Vermont watershedsin the Lake Champlain Basin currently listed as impaired by urban
sormwater. Estimates of watershed areas, current phosphorus loads, and potential
phosphorus load reductions from implementation of sormwater BMPs are from Pease
(1997). Phosphorus reduction estimates are not available for al of theimpaired

watersheds.

Potential
Watershed Pre-BMP Load
Area Load Reduction

Impaired Watershed L ake Segment (km2) (mt/yr) (mt/yr)
Moon Brk. Otter Creek
Allen Brk. Main Lake 30 0.04 0.046
Muddy Brk. Main Lake 4 included in Allen Brk.
Centennial Brk. Main Lake 322 0.058 0.030
Morehouse Brk. Main Lake 148 0034 0.020
Sunderland Brk. Main Lake 14 0.060 0.034
Rice Brk. Main Lake
Clay Brk. Main Lake
Bartlett Brk. Shelburne Bay 3.79 0.070 0.033
Potash Brk. Shelburne Bay 21 0.238 0.129
Munroe Brk. Shelburne Bay
Englesby Brk. Burlington Bay 243 0.065 0.030
Indian Brk. Malletts Bay 30.63 0.026 0.012
Stevens Brk. St. Albans Bay
Total 161 0.645 0.334
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waters are currently not meeting water quality standards as aresult of existing development. The water
quality impairments are caused primarily by sormwater discharges which are not recelving adequate
treatment, such as projects that pre-date the Vermont DEC stormwater permitting program, and
previoudy permitted sormwater discharges that are not in compliance with their origind permits. The
Vermont DEC believes that these waters are impaired, not water qudity limited. This means that when
base-leve trestment requirements (i.e., BMPs) arein place and working correctly, the water quaity
impairments should be diminated.

The 14 waters in the Lake Champlain Basin that are currently listed as being impaired by sormwater
are not the only areasin the basin where better sormwater treatment is needed to reduce phosphorus
loads to Lake Champlain. However, by focusing initidly on the impaired waters, it islikely that the
highest priority sites from the standpoint of reducing phosphorus loads to Lake Champlain will be
addressed during the process. The phosphorus load reductions expected from implementation of urban
stormwater BMPs in some of these watersheds are indicated in Table 19, based on Pease (1997).

The Vermont DEC presented a plan of action in September 2001 which is designed to immediately
begin corrective measures within impaired watersheds. Thiswill involve a phased srategy which is
cog-effective and efficient to implement, and which will Smultaneoudy diminate water quaity
impalrments, reduce the expired permit backlog, and address the permitting of new development.

The Vermont DEC will begin immediatdy to implement a three-part solution to the problem of impaired
waters, implemented through the issuance of watershed-specific genera permits, referred to as
Watershed Improvement Permits (WIP). A WIP will be individualy crafted for each impaired
watershed. The following three groups of ssormwater discharges will be asked to apply for coverage
under the applicable Watershed Improvement Permit.

1. Stormwater discharges to the impaired water that have aready been issued a ssormwater
discharge permit or temporary pollution permit (regardless of whether such permit is currently vaid
or expired).

2. Sdected discharges that have been identified by the Vermont DEC as having alarge impact on the
recelving impaired weter.

3. Proposed discharges of stcormwater to the impaired water from new devel opment.

A brief description of the Watershed Improvement Permit process for each of these three groups, along
with the rationde for their indluson in this plan, is st forth below.

Existing Permittees

All previoudy permitted sormwater dischargers will be included under the WIP. Thisincludesal
discharges that have previoudly been issued either a stcormwater discharge permit or atemporary
pollution permit, regardless of whether such permit is currently vaid or expired. To obtain coverage
under the WIP, these existing discharges will need to provide to the Vermont DEC awritten
certification Sgned by a professond engineer licensed in Vermont, that the existing sormwater
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management system was built and is currently operating in compliance with the previoudy issued permit.
If such certification cannot be made, the WIP will specify areasonable time frame for taking corrective
action to congtruct and/or bring the previoudy permitted sormwater management system into
compliance with the previoudy issued permit. Once this corrective action istaken, an engineer’s
certification must be provided to DEC. The WIP will dso specify that an engineer will need to
periodicaly recertify that the sormwater management system is properly operating and maintained.
Findly, the Watershed Improvement Permit will clearly state thet the Vermont DEC will periodicaly
conduct scientific monitoring in the impaired water to determine if water qudity isimproving, and if it is
not improving to the satisfaction of the Vermont DEC, additiona and more stringent stormwater
management measures may be required either through the modification of the WIP, the issuance of a
new WIP, and/or through the issuance of individua stormwater discharge permits.

The Vermont DEC believes that this approach toward existing permitteesisfar and reasonable.  Fird,
this gpproach merely requires that a permittee demondtrate they are doing what they origindly agreed to
do. Second, for those permittees whose permits expired, or for those permittees who did apply for
renewed permits, this gpproach eliminates the time-intensive process of notifying expired permittees or
ressuing individud permits. Therefore, this goproach helpsin diminating the backlog of expired
sormwaeter permits. Findly, from atechnica standpoint, the Vermont DEC believesthat it will only be
necessary to require updated and current trestment standards for some previoudy permitted
sormwater dischargesin an impaired watershed to improve water quality and meet water quality
gandards. In generd, once a stormwater trestment design is gpproved and implemented, proper
ongoing maintenance should be the principa focus, not periodic re-design and re-congtruction. It is
inevitable that treetment standards will change over time as the science of Sormwater management
evolves, but it is neither practicable nor cost-effective to continudly retrofit large numbers of these
landscape-based treatment systems (e.g., detention ponds, swales, etc.). If the Vermont DEC
determines after future monitoring thet certain of these systlems are causing significant impactsto the
recelving watershed, then the Department will address retrofitting these individud systems on a case-
by-case basis either through a WIP or an individua stormwater permit.

Selected Sormwater Discharges

Within each impaired watershed there are severd entities that, by virtue of their Size, location and lack
of adeguate trestment, have an inordinate detrimenta impact on the recaeiving water. Some of these
may have previous sormwater discharge permits or temporary pollution permits, while others may pre-
date the permitting program. Regardless of their previous permit Satus, as sgnificant contributorsto
impaired waters, and as aresult of being dischargers to surface waters, they legally require current
permits.

The Vermont DEC will identify dl “sdlected sormwater discharges’ to an impaired water covered by a
Watershed Improvement Permit using aformula devised by the Stormwater Management Program.
Thisformulawill take into account certain factors, including the ared extent of impervious surfaces,
efficacy of any exising sormwater trestment, and degree of connectivity to the receiving water. The
Vermont DEC believesthat it is necessary to sdlectively require optimized sormwater treatment for
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these sormwater dischargesin order to improve impaired waters. Requiring optimized treatment for
these sdlected discharges is very efficient with regard to benefits versus costs, particularly when
consdered on awatershed basis. The top tier of these discharges within awatershed will be required
to engineer treatment sol utions designed to achieve the water quality, recharge, and channd protection
requirements of the Vermont Stormwater Management Manual (The Center for Watershed
Protection 2001).

New Devel opment

At the same time that improvements to existing stcormwater management systems are ongoing, the WIP
will minimize phosphorus loading from new sormwater discharges by requiring sormwater trestment
solutions to meet the requirements of the Vermont Stormwater Management Manual.

Erosion and Sediment Control at Construction Sites

Large flushes of phosphorus to surface waters can come from exposed soil at construction sites where
thereislittle or no erosion control. Often these phosphorus sources discharge where erosion and
sediment controls are ineffective or not maintained.

Eroson and stormwater control measures need to be designed early in any project planning. If
exposed soil is minimized and erosion control measures are properly ingtaled before any soil is
disturbed, and maintained well during any congtruction activities, then soil loss to rivers, streams, and
lakes will be greatly reduced. Continued maintenance of erosion and sediment control measures during
congruction will also grestly reduce sediment discharge. All development, including grading, clearing,
and congruction of driveways should provide for the retention of native top soil, stabilization of steep
hillsdes, and prevent erosion and sedimentation of streams and other watercourses.

The goa of congruction Ste erosion and ssormwater control isto have properly ingaled and
functioning erosion control measures o that no soil moves offsite or into surface waters or wetlands
during the congtruction process. Additional information on the requirements and measures listed below
can befound in the “ Vermont Handbook for Soil Erosion and Sediment Control on Construction
Stes” (Vermont Geologica Survey 1982).

The Agency of Naturdl Resources is a statutory party in the Act 250 process. The Agency regularly
comments on those projects that propose impacts on water quaity of waters of the sate (including
Lake Champlain) or that may cause soil eroson.

Generd Permits are issued for congiruction projects over five acresin Sze under the Agency of Natura
Resources General Permit for Stormwater Runoff from Congruction Sites. The genera permit requires
an erosion control plan to be developed for each Site to prevent erosion and sediment transport. The
current General Permit contains conditions that require the submittal of an erosion and sediment control
plan for dl projects disturbing more than five acres of soil. The scormwater General Permiit for
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congtruction siteswill require developers of dl Sites disturbing over one acre of soil to gpply for a
generd permit under the Phase 2 Stormwater Rule, effective in March 2003,

Municipal Permitsfor Developments Disturbing Lessthan One Acre

Simple erosion control measures are possible for one or two family dwellings and accessory uses.
These can include setbacks and buffers along surface waters, wetlands, and property lines so that no
soil or water move into these areas. They can dso include the use of stone check dams, silt fence,
sormwaeter diverson ditches, designated areas of infiltration, seeding, and mulching. The following
eroson control policies and requirements should apply to al development activity, including single
family and double family resdentid development with accessory uses. Site vists from locd regulatory
individuas should be conducted to ensure compliance with these measures during congtruction, and to
take appropriate enforcement steps if necessary.

Adequate erosion control is required on projects that go through the Act 250 devel opment review
process. However, most development is regulated not through Act 250 but through local zoning. At
the municipd level, smple erosion control measures should be required for one or two family dwellings
and accessory uses through the permit application process. The gpplicant should provide the following
information on the gpplicable municipa permit application.

The locations of any surface waters and wetlands.

How the structure and any disturbed soil will remain at least 50 feet from these features.

Where the limits of disturbance will be and how the gpplicant is minimizing the area of disturbance.
Where st fence or stone check damswill beingtaled.

Where any roof and driveway runoff will go to infiltrate once the house or structure is complete.

a s wbdpE

Projects Requiring State Site Plan and Subdivision Review

The following additiona eroson and sediment control policies and requirements gpply to projects
requiring site plan or subdivison review (e.g., Act 250 or Genera Permit for Stormwater Runoff from
Congruction Sites, Stormwater Discharge Permit).

1. Anerosion control plan should be prepared for any project requiring Site plan review or
subdivison plan submisson. The plan should incorporate the following principles:

a. Fit the development plan to the site. The development plan shal be designed to fit the
topographic, soil, and vegetative characteristics of the site. Extensive soil disturbance on
steep dopes, poorly drained soils, shalow to bedrock soils, or highly erodible soils shdl be
avoided wherever possble. Grading within fifty feet of dl water bodies shal be avoided
except where necessary for the construction of bridges, stream crossings, and necessary
components of sormwater management systems. Congderation shdl be given to steps that
can be taken to restore and conserve riparian zones, using the Agency of Natural Resources
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“ Shoreland and Lakeshore Vegetation Management Procedure” (June 16, 1996), or
subsequent Agency procedures or rules, as guidance.

b. Preserve existing natural drainageways and vegetation. Exiging natura drainage and
vegetative cover shdl be preserved. Exigting streams and their riparian zones shdl be
maintained in their natural condition. Existing naturd drainageways that carry sormwater to
streams, rivers, lakes, and ponds shall be preserved.

c. Minimize areas of disturbed soil. Congtruction activities shall be sequenced so that the aredl
extent of disturbed soils |eft open to erosion a any given timeis kept to aminimum. The
sequencing shdl be discussed in the grading plan.

d. Minimize the duration of soil disturbance. The sequence of congruction activities shal be
planned such that disturbed soil can be protected and stabilized as soon as possible.
Emphags shdl be placed on prompt (generdly within 48 hours) seeding and mulching of
disturbed soils.

e. Project completion date and winter erosion control. Whenever possible, projects shall be
scheduled for completion and the Site stabilized no later than September 15. Perennid cover
shall be established by this date. For those projects which must, by necessity, extend past
September 15, dl measures possible will be taken to limit exposure of soils and additional
earthworks. In addition, soil disturbance between October 15 and May 1 shall necessitate
theincluson of agpecid winter eroson and sediment control plan addressing the specific
concerns of winter construction. For those projects where winter construction would present
an undue risk to water qudity, sugpenson of congtruction until the next construction season
shall be required.

f.  Erosion control by managing stormwater runoff from upslope and managing water on-
site Off-gte sormwater shdl be prevented from entering areas of disturbed soil on-dte. On
the Ste, water must be controlled and kept to low veocities, so that eroson is minimized.

0. Sediment control on-site and at downslope site limits Measures should be taken to
reduce the amount of sediment mobilized from areas of disturbed soils. To control the
sediment that is unavoidably produced on-site, temporary and permanent erosion and
sediment control measures appropriate to the site conditions and soils (reference Chapters 4
and 5, and Appendix B of the Erosion Control Handbook) should be implemented. The off-
gte discharge of sediment produced on the congtruction site, including off-gte tracking of
sediment onto paved public or private roadways by congtruction vehicles, shal be prevented.

2. Measuresfor controlling erosion and sediment should include the following:

a Useof diverson dikesto divert overland flow around the construction site into stable,
vegetated areas.
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€.

f.

Egtablishment of a minimum of 50 foot vegetated riparian buffer dong dl surface waters and
property lines.

Application of seed and mulch within 48 hours of grading.

Use of stone check damsto trap sediment in areas of lower water flow and velocity.
Ingtallation of snow fence and st fence between the construction area and undisturbed areas
to provide a barrier for both machinery and sediment.

Implementation of a Winter Sediment and Eroson Control Plan prior to September 15.

3. During congtruction, tressidentified on the landscaping plan should be protected by the following
practices.

a.  Snow fencing five feet outside of drip line, or trunk protections and hay bae covering when

b.

congtruction work must be within the canopy.

Trees should be saved in undisturbed groupings, and the groundcover and understory should
be protected and kept intact.

Native excavated soils should be stockpiled. Existing vegetation, trees, shrubs, and
groundcover should be transplanted from elsewhere on-gte or from nearby once congtruction
is complete.

I mplementation

In order to ensure that the measures listed above are successfully implemented to reduce phosphorus
loading to Lake Champlain from construction Site erosion, the following program e ements and budget
amounts are needed. The program needs listed below will require four FTES of additiona staff at an
initid cost of $300,000 per year, plus up to $50,000 in periodicaly recurring costs for handbook

revison.

1. Training and Inter-Agency Coordinator.

a. Traning of generd contractors and construction personnd for proper implementation of

effective sediment and eroson control measures. Thereis currently no training of this sort
available in Vermont.

Training of engineers for the proper components and strategies of erosion and sediment
control measures. Thereis currently no training of this sort avalable in Vermont.

Creating training interaction between the federd, sate, regiond, and locd levels, which will
raise avareness of the requirements and necessity of effective sediment and erosion control.
Continued and enhanced cooperation and communication between the various sate agencies
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to ensure consistency and the highest level of environmental protections for dl state agencies.
These include erosion and sediment control and riparian buffer initiatives. Thereis currently
no staff providing this coordination.

This function would require $60,000/yr for one full-time position for the first two years, which
could be reduced to about 0.33 FTE for the next three years and then re-evaluated. The position
could be ether a the Agency of Natural Resources, or at other organizations such asthe U.S.
Natura Resources Conservation Service, the Associated General Contractors of Vermont, the
Universty of Vermont Extenson Service, or an environmenta group with appropriate technica

expertise.

Permit Review, enforcement, and compliance. Additiona staff at the Agency of Naturd
Resources or in the Digtrict Officeswill be required to fully implement the erosion control aspects
of the Lake Champlain Phosphorus TMDL. Staff will be necessary to review and enforce the
erosion control plans and perform dte vigts prior to, during, and after congtruction to ensure
compliance, especialy with Act 250 projects. Currently one staff member performs review,
compliance, and enforcement of erosion and sediment control measures for dl condruction Stesin
the entire state covered under Act 250 and for other sites not covered under any permitting
regulation. The sameindividud performs review, compliance, and enforcement of erasion control
for dl of the Generd Permitsissued. Each year, approximately 700 Act 250 applications are
reviewed by the Agency for impacts on streams and soil eroson. Site vidits are performed to
ensure compliance. Act 250 has nine didtricts throughout the ate, including five primarily in the
Lake Champlain Basin, each with adigtrict coordinator and supporting saff. The Agency’s
erosion control position assigts dl of the coordinators and dl of the District Environmenta
Commissions. Thetrend over the last several years has been towards larger projects, according to
annua datigtics provided by the Vermont Environmental Board. Larger projects require more
earth disturbance and have a greater potentia for soil eroson.

$150,000/yr for two full-time positions a the Agency of Natura Resources to review erosion and
sediment control plans, ensure implementation at the congtruction Site, and pursue enforcement and
corrective actions in the five digtricts in the Lake Champlain Bagin.

Adoption of the federally required General Permit for Sormwater Runoff from
Construction Stes to reduce unpermitted disturbances of areas greater than five acresto
areas lessthan one acre. The Generd Permit requires the development of an eroson and
sediment control plan. The adoption of the revised Generd Permit extending jurisdiction to Stes
oneacrein size or larger will require the review of hundreds of more congtruction Stesfor eroson
and sediment contral. It is estimated that gpproximately haf of the genera permitsin Vermont
issued for sormwater runoff at construction steswill be in the Lake Champlain Basin.

$75,000/year for one full-time position at the Agency of Natural Resources to review permit

applications and eroson and sediment control plans, perform ste visits, and ensure compliance
with the Generd Permit.
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4. Erosion Control Handbook revision.

The current handbook was origindly published in 1982 and was last revised in 1987. This
handbook is consdered the officid document guiding erosion and sediment control for construction
sites throughout the state, including municipa guidance. The handbook needs to be updated
immediatdly, and then revised periodicaly.

$10,000 to $50,000 for publishing costs and handbook content devel opment.
Better Backroads

The condition of grave roads can be a Sgnificant nonpoint source issue depending on how the roads
are maintained and upgraded. The mgority of gravel road milesin Vermont are maintained by
municipdities, and Vermont towns average about 46 road miles each. Although the specific
phosphorus loading component of road runoff has not been quantified in the Lake Champlain Basin,
informa observations over the years lead one to the concluson that in-stream turbidity following aran
event can often be attributed to road eroson. Vermont's town roads effectively become part of the
stream network during a storm or snowmet event, with the roadside ditches often discharging directly
into streams, lakes, or wetlands. A survey of Rutland County towns (Rutland County Natura
Resources Conservation Digtrict 1999) estimated conservatively that 5,600 cubic yards of road gravel
leaves the roads in Rutland County and enters the waterways annualy.

Infrastructure needs and water quaity concerns can go virtudly hand-in-hand. The very mechanisms
that will protect atown’sinvestments in their roads will dso prevent sediment and phosphorus pollution
of surface water. The mgor chalengesin this partnership are insufficient road maintenance funding
both locdly and at the Sate levd, lack of good planning and ordinances a the local leve, and the need
for increased education and vighility of thisimportant issue.

An emerging issue involves the proliferation of driveways aong town roads. The past two decades
have seen atrend toward development of house lots on country roads. Increasingly, these driveways
are being ingtaled on stegper land and for longer distances. Many town road managers recognize the
threat that increasing number of driveways pose to the stability of town roads. Asadriveway cuts
across ahillsde, it intercepts and channdlizes natural overland flow and its ditches receive drainage from
the developed house lot. Driveway erosion and increased flow to the town road ditches produce a
grain on town infrastructure and an increase in flash flood susceptibility. Asthe flow in roadside ditches
increases with each new driveway, culverts become undersized or clogged, the ditch itself may begin
eroding, and surface waters receive increased amounts of sediment phosphorus and flow volume.

Town road commissoners recognize “good drainage’ as the primary road maintenance need. The
Vermont Loca Roads Program, located a St. Michagls College and funded through state and federd
transportation funds, has been providing technica training, information, and on-Ste assstance to town
road managers for many years. While the primary focus of this program has not been on water qudity
protection, many of the needed maintenance activities will also prevent or reduce eroson and thus
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water pollution. However, lack of funding and knowledge can prevent these practices from being fully
used.

The Vermont Better Backroads Program, a codition of Vermont organizations, began in 1994. Its god
is to address the need for increased education and funding for town road maintenance and erosion
control issues that can specifically reduce water pollution. The* Vermont Better Backroads Manual”
(Windham Regiond Commission 1995) describes the maintenance practices that will achieve this result.
A series of workshops for road managers and crews has been offered around the state since 1995.
The publication of three additiond guides since then has added to the written information available.
Beginning in 1997, smdl grants were offered to towns to correct road erosion problems. Then in 1998,
agrant category to fund road inventory and capital budget planning grants was added to the grant
program. This program isamed a heping the towns fix eroson problemsin a sysematic manner, and
to encourage them to make the funds available to fix a problem in along-lasting way. Since 1997, a
tota of $105,829 has been awarded to townsin the Lake Champlain Basin for 35 erosion correction
projects, and $28,852 has been awarded for 11 capital budget planning projects.

The following prevention, management, retoration, and education actions are needed throughout the
Vermont portion of the Lake Champlain Basin in order to reduce phosphorus loading from backroad
eroson.

Prevention

Aswith any problem, prevention should be a front line Srategy, asit isthe most effective and practicdl.
All of these mechanisms must be indtituted at the loca leve, but the Vermont DEC and regiond and
basin organizations should participate in promoting their vaue.

1. Good town planning that considers the potential and adequacy of infrastructure. Too often,
roads are widened as traffic increases without concurrent improvement in the drainage and ditch
infrastructure. Towns need to develop planning methods that will hold the line on road use or
Speeds unless the road can be completely upgraded to handle the increase traffic. A guideto
eva uating roads from this point of view needs to be developed, and then made available through
the Better Backroads Program.

2. Upgrade of infrastructure to reduce flash flood susceptibility. It has been demonstrated that
up to 60% of damage sustained during flash flood events is avoidable if the infrastructure is
adequate. In the case of roads, this involves such measures as adequately sized culverts, stable
culvert headers, and rock lining ditches on dopes over 5%. These same basic practices would
aso prevent much everyday erosion. The Better Backroads Program developed some basic
guiddines caled Road Drainage and Erosion Control: Two Models for Developing a Town
Inventory and Capital Budget (Vermont Better Backroads Program1999). This and other
guides and computer programs are available to municipdities. Flash flood congderations should
be more fully integrated into the documents and programs.

71



3. Employ good driveway access standards and methods to reduce road length in
developments. As mentioned above, driveways are increasingly recognized as athrest to the
sability of town ditches and culverts. A town can adopt driveway access sandards to prevent the
increase of sediment and flow that could exceed the capacity of the town roads and ditches. The
publication * Developing a Highway Access Policy: Guidelines and a Model Ordinance”
(Vermont Locd Roads Program 1997) is available through any of the Vermont Better Backroads
partners.

M anagement and Restor ation

Decisons made every day by the road managers and crews affect the erodability of the roads. In some
cases, road managers do not have adequate information to protect aroad from erosion, or they are
given insufficient funding and gaff to do s0. In other cases, they lack the extra fundsto do ajob right
instead of resorting to quick fixes. Increased efforts should be made to get out proper maintenance
information through workshops and other means. Education should be focused on other town officids
and even town residents so they can request certain standards of road work. 1n addition, state or
regiond funding can help reinforce these concepts to road managers through the funding of “best fix”
projects.

1. Adhereto good road maintenance standards. Town officias need to consider it a priority to
meet certain basic maintenance standards. The Better Backroads manual is available, dong with a
pocket guide that can easily be taken into the field. Selectboards should budget for any extra
expenses, such as renting an excavator for proper ditch shaping. Information and outreach should
continue to be provided by the Better Backroads Program, the Local Roads Program, and through
the Natura Resource Conservation Digtricts.

2. Createa*“ checklist” of critical considerations as a first step toward “ AMPS’ for gravel
roads. While the Better Backroads Manua provides much information on techniques, a concise
list of standards would be hdpful in caling attention to certain issues. In particular, therearea
series of gpecific practices that need to be promoted because town officials do not aways
gppreciate their relevance to both road stability and water quality. These practices include
stabilizing back dopes and banks, ingtaling culvert headers, and cleaning ditches before
September 15 so they can be re-seeded before winter.

3. Conduct road inventories to identify erosion problems and to support the development of
capital budgets Towns are often caught in the routine of “band-aiding” problems instead of fixing
them adequatdly. However, the best fix is often more expensive in the year of ingtalation than any
one year of the quick fix. With aroad inventory, town road managers can help make a case for
systematic fixing of on-going problems. Continued and increased funding of the “Road Inventory”
portion of the Backroads Program grants should be supported. Towns participating in the Better
Backroads smdl grant program should be required to have aroad inventory and capitd budget
plan in order to receive funds on an on-going basis. Many towns are initiating this processas a
result of incentives under certain programs by the Vermont Agency of Transportation. The
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Vermont Locd Roads Program and some regiond planning commissions provide training and
technica assstance for eectronic programs. Increased technica assstance is needed to guide
towns through this process. A partnership between the Better Backroads Program, regiona
planning commissions, the Loca Roads Program, and Natural Resource Conservation Didtricts
could achieve thisgod.

Increase funding to help towns cover the costs of correcting erosion problems Continued
funding should be linked to the adherence to good maintenance procedures throughout the town.
Priorities should be established for bringing in new towns to the Better Backroads and Loca
Roads programs.

Ensure that repairs will reduce vulnerability to flash floods. As erosion control restoration or
other work is being done, Szing and design stlandards should be used that will withstand the forces
of high runoff events. Asnoted previoudy, the publication “ Road Drainage and Erosion
Control: Two Models for Developing a Town Inventory and Capital Budget” should be
updated by the Better Backroads Program to more thoroughly integrate an evauation for flash

flood susceptibility.

Explore ways to share equipment between towns to reduce the cost of maintenance. Most
towns have to rent an excavator to clean roadsde ditches. Availability of the equipment is one
reason why some towns clean ditchesin November instead of during the growing season when
grass seed could be used to sabilize them. The Lamoaille County Conservation Didgtrict purchased
a hydroseeder that can be used at areduced cost by county towns to ensure stabilization of
cleaned ditches. Conservation Didricts are likely organizations to help with thiskind of equipment
sharing program.

Education

All of the dements of successfully reducing road erosion rely heavily on good education and outreach.
Some specific ideas are listed below.

1.

Continued incorporation of erosion control into the Local Roads Programs wor kshop
offerings. Dueto turnover of town road managers and staff, training must be continudly avallable.
Workshops could dso be organized through aregiond or basin organization, with the technica
assistance and speakers provided by the Better Backroads Program, to focus education on a
watershed basis. Additiona funding would be needed to offer such workshops.

Increased education to town officials regarding the potential impact of roads on surface
water and the financial benefit to the town of good road maintenance. Agan, workshops
could be organized through aregiona or basin organization.

Education of town selectboards, tree wardens, planning commissions, and conservation
commissions about road maintenance needs. Road managers who are committed to eroson
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control will till need the support of town officids and voters. In particular, town residents and
planning and conservation commission members need to understand the basics of maintaining
roads so they don't unknowingly oppose work that will reduce the polluting impact on surface
water. For instance, awell-shaped ditch is often wider and deeper than most people like to see.
In addition, some maintenance measures require the cooperation of landowners, such as Siting a
new culvert. The conservation didtricts and regiond planning commissions could play acritica role
in this outreach.

I mplementation

In order to ensure that the necessary actions occur to reduce phosphorus loading to Lake Champlain
from Vermont backroads, the following program elements and budget amounts are needed.

1.

Increase the small grant funds available to towns under the Better Backroads Programin
order to increase participation of Champlain basin towns. Allow 10% of these funds to be
spent on adminidtration by the Northern Vermont Resource Conservation and Development
Council (RCDC). In addition, 25% of a aff postion, housed ether at the Northern Vermont
RCDC or the Vermont Loca Roads Program, would be able to encourage town participation and
ad with the gpplication process, thus increasing towns participation. Require towns to adopt a
Capital Budget Plan that includes long-term plans to correct chronic problemsin order to continue
receiving grants after the second small grant.

$60,000/year increase in grant funds to be targeted to Lake Champlain Basin towns through 2012,
after which the amount could be reduced to $25,000/yr.

$18,750/year for 25% of a staff pogition with travel expensesto work on participation with basin
towns.

Add a second “ circuit-rider” to the Local Roads Program to offer on-site erosion control
technical assistance to Lake Champlain Basin towns. Assistance would be for both on-site
problem solving, as well as ass stance with road inventories and development of capital budgets.
This 25% of a staff pogtion would aso offer workshops and presentations at aloca leve to
showcase good projects to neighboring towns.

$18,750/year for 25% of a gtaff podtion with travel expenses at the Vermont Local Roads
Program.
$10,000/yr for workshop expenses.

Provide funding to conservation districts and regional planning commissions to conduct

wor kshops within their region on erosion control techniques and capital budget planning for
road managers, and on the basics of road maintenance needs and policies to support these
techniques for selectboards and other town officials.
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$17,000/yr, for two out of every five years, for workshop expenses, oversight, and technica
assistance by the Northern Vermont RCDC.

Update the publication “ Road Drainage and Erosion Control: Two Models for Developing a
Town Inventory and Capital Budget” to incorporate the identification of infrastructure
needs for reducing flash flood susceptibility. The Vermont Better Backroads Program should
oversee this effort.

$15,000 for publication cogts, with periodic updates and reprinting at $5,000 each time.

Develop a concise list of basic minimum road standards that can be used as a checklist for
town road managers, as public education, and as a first step toward devel oping Acceptable
Management Practices (AMPs) for town roads. Towns should be encouraged to meet these
sandards as incentives for various grants as afirst step, and compliance should be evauated.

$8,000 for the development and publication of basic road sandards by the partners of the
Vermont Better Backroads program, including some loca road managers.

$10,000 every five years for outreach through workshops and on-site assistance by regiona
organizations.

Develop a pilot equipment sharing project within the basin through a conservation district.
Work with the Lamoille County Conservation Didrict to evauate and improve their project. Solicit
interest in another Conservation Didrict and initiate a project. Offer affordable renta to county
townsfor a hydro-seeder.

$2,000 for project initiation through the Vermont Better Backroads Program and a conservation
digtrict.

$20,000 for equipment.

Sustain the existing commitment of Agency of Natural Resources staff time to the Vermont

Better Backroads Program. Agency staff involvement is needed to ensure that the water quality

focus of the program is sustained and that the additiond activities listed above proceed.

$7,500/year for 10% of a staff position.

L ocal Municipal Actions

There are 136 Vermont cities and towns that are either whally or partly within the Lake Champlain
Basin (Table 20). In many cases, the ddlivery of phosphorus to Lake Champlain from developed land
results from activities that are under the jurisdiction of municipdities. Important opportunities exist to
reduce phosphorus loading and protect water quaity in genera through actions taken at the loca
municipa leve, as described in Vermont DEC (1999). Locd actions necessary to prevent phosphorus
loading from backroads and from small congtruction Sites were described in previous sections.
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Table 20.

Addison
Alburg
Bakersfidd
Barre City
Barre Town
Belvidere
Benson
Berkshire
Berlin
Bolton
Brandon
Bridport
Bristol
Brookfield
Burlington
Cabot
Cdais
Cambridge
Castleton
Charlotte
Chittenden
Clarendon
Colchester
Cornwall
Craftsbury
Danby
Dorset
Duxbury
East Montpelier
Eden
Elmore
Enosburg
Essex

Fair Haven

Fairfax
Fairfield
Fayston
Ferrisburg
Fletcher
Franklin
Georgia
Goshen
Grand Ide
Graville
Greenshoro
Groton
Hancock
Hardwick
Highgate
Hinesburg
Hubbardton
Huntington
Hyde Park
Ira

Jay

Jericho
Johnson
Killington

L eicester
Lincoln
Lowdl
Marshfield
Mendon
Middlebury
Middlesex
Middletown Springs
Milton
Monkton

Montgomery
Montpelier
Moretown
Morristown
Mount Holly
Mount Tabor
New Haven
Newport
North Hero
Northfield
Orange
Orwell
Panton
Pawlet
Peacham
Peru
Pittsford
Painfidd
Plymouth
Poultney
Proctor
Richford
Richmond
Ripton
Roxbury
Rupert
Rutland
Rutland City
Salisbury
Shelburne
Sheldon
Shoreham
Shrewsbury
South Burlington
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South Hero
St. Albans
St. Albans City
Stannard
Starksboro
Stowe
Sudbury
Swanton
Tinmouth
Troy
Underhill
Vergennes
Waitsfield
Walden
Wallingford
Waltham
Warren
Washington
Waterbury
Waterville
Wells

West Haven
West Rutland
Westbridge
Westfield
Westford
Weybridge
Wheelock
Whiting
Williamstown
Williston
Wolcott
Woodbury
Worcester



Additiond municipa policies and actions are needed throughout the Vermont portion of the Lake
Champlain Basin in order to protect riparian buffer zones and to reduce the creation of impervious
surfaces by new development. These actions are necessary to minimize future increases in phosphorus
loading as land is converted to developed uses.

Riparian Buffers

A riparian buffer is a band of vegetation between human land uses and surface waters that servesin
many way's to protect the water quality and aquatic habitat of the adjacent river, stream, lake, pond, or
wetland. A buffer needsto have certain characteristics in order to provide a phosphorus removal
function. The mogt effective buffer isanaturd, diverse, multi-layered plant community with awell-
developed duff layer, uneven and uncompacted ground surface, natural obstacles (e.g., downed trees,
rocks, branches), and no eroded or channelized routes for water to take through the buffer zone.

The phosphorus remova effectiveness of vegetated buffers depends on the width of the buffer zone, the
hydrologic soil group within the buffer, the average dope of the buffer area, and the type of vegetation
inthe buffer. There is no minimum statewide setback or buffer requirement in Vermont. Vegetated
buffers are required on projects adjacent to surface waters that go through the Act 250 land use permit
review process, but for most development activity, buffer protection depends on locd level decisions.

Towns should adopt a minimum setback and buffer requirement on dl rivers, streams, lakes, and
ponds. This requirement can be included as one of the generd regulationsin the zoning bylaws, and
then would apply to dl projects town-wide. Alternatively, abuffer requirement could be included asa
district sandard, and the setback and buffer distance could vary depending on the nature of the digtrict.

The Agency of Natural Resources Draft Riparian Buffer Procedure (7/27/01) recommends a buffer
zone width of 50-100 feet for streams and 100 feet for lakes, with greater or lesser widths possible
when on-site evaluations are conducted by appropriate saff. The recommendations in the draft buffer
procedure are directed at projects subject to Act 250 permitting or other Agency of Natural Resources
regulatory programs. However, Smilar provisons would be gppropriate to implement at the loca level
in order to reduce phosphorus loading to surface waters in the Lake Champlain Basin.

I mpervious Surface Minimization and Site Design

Impervious surfaces are surfaces which cannot be effectively penetrated by water. Examples include
pavement, buildings, and gravel surfaces. Thereisadirect link between impervious surface coverage
and phosphorus export to surface waters. Replacing naturd cover and soils with impervious surfaces
will lead to greater phosphorus loading to surface waters, increased runoff volume and velocity, and
long-term, adverse hydrologic changes through flooding and channel erosion. Pavement areas such as
dreets, driveways, and parking lots, produce the most serious phosphorus runoff potential.

Commercid, indudtrid, and high-density resdentid land uses often contain the most impervious surfaces
used by vehicles.
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Careful gte planning can reduce the impervious area created by pavement and roofs and the volume of
runoff and phosphorus loading. Careful site planning can aso preserve the natura topography,
drainage, and vegetation by preserving intact as much as possible the naturd featuresthat help retain
runoff. Natura depressions and channels act to dow and store water, promote sheet flow and
infiltration, and filter out phosphorus-bearing sediment.

Zoning codes and development standards affect the amount of runoff generated by projects by defining
street widths, housing densities, setback distances, and other factors. Development standards should
encourage minimization of impervious surfaces and use of open vegetated channels for sormwater
runoff. Provisionsfor narrower streets, shorter or shared driveways, smadler parking spaces, and
reduced setback distances from roads should be part of urban or suburban zoning regulations.
Alternative modes of trangportation such as mass trangit, bike paths, and commuter parking aress
should also be encouraged in order to reduce the need for new roads and parking.

Towns can use subdivison regulaion standards to minimize the creation of new impervious surfaces
(Vermont DEC 1999). Planned residential and planned unit developments that concentrate
development while maximizing open space should be encouraged. Open pace preservation should
maximize natura surface water corridors and buffers. Existing parking ratio requirements should be
reviewed to seeif lower minimum ratios are warranted and feasble. Maximum parking ratios should be
edtablished in order to curb excess parking congruction. Theinitid subdivison proposa should ensure
that lots with difficult access are not created.

I mplementation

There isaneed for technical assstance for Vermont municipdities to support the process of revisng
zoning regulations or other municipal ordinances to provide better water quality protection. Effortsto
ensure that water quality protection consderations are built into loca municipa actions would be
enhanced by the creation of a dedicated position for this purpose. This position could be located &t the
Vermont League of Cities and Towns, the Lake Champlain Basin Program, or the Vermont Agency of
Naturd Resources. The cost for one full-time position would be approximately $75,000 per year.

Forest Nonpoint Sour ces

Performance standards titled “Accepted Management Practices (AMPs) for Maintaining Water
Quality on Logging Jobs in Vermont” were adopted in 1987 by the Vermont Department of Forests,
Parks, and Recreation. The AMPs include measures to prevent soil erosion and other forms of water
pollution from truck roads, skid trails, stream crossings, and log landings. Compliance with the forestry
AMPslimitsthe liability to some extent of logging operations from enforcement of certain Sate water
quality regulations.

Phosphorus loads to Lake Champlain from forest lands are smdl relative to loads from other nonpoint

sourcesin Vermont (Table 9). The nonpoint source phosphorus load alocations (Table 10) require
only that forest sources be held to exigting levels. For the purpose of the Lake Champlain Phosphorus
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TMDL, it will be assumed that compliance with the AMPswill prevent increases in phosphorus loading
from logging activitiesin Vermont. Adherence to the Vermont forestry AMPsiis actively encouraged
by the Department of Forests, Parks, and Recreation and by professond forestry organizations through
workshops and other educational efforts.

Stream Stability

Regardless of land use category, the relative sability of the fluvid systems draining the watershed may
have sgnificant impact on the level of phosphorus loading. The phosphorus contribution of streambank
and channel eroson is not presently accounted for in the phosphorus export modeling analysis (Hegman
et d. 1999). Stream channd ingtability occurs throughout Vermont watersheds in the Lake Champlain
Basn.

For ingtance, the Misssguoi River basin has both systemic channd ingtability and a high phosphorus
load. In a segment of the Trout River, one of the Missisquoi’s largest tributaries, the Vermont Agency
of Natura Resources (2001) estimated the discharge of 6.9 metric tons of total phosphorus from two
channd avulsons across agriculturd fields subsequent to the 1997 flood.

A streambank condition inventory and map of the Wild Branch (in the Lamoille River watershed) in
Wolcatt, Vermont by the Lamoaille County Planning Commission in 1999 described approximately 80%
of the total stream length as suffering from head cutting and/or undercutting, doughing, or mass wasting
of streambanks.

An inventory of riverbank lands owned by the Vermont Agency of Naturd Resources ong the
Lamaille River, conducted by the Vermont Department of Fish and Wildlife in 1998, found that 37% of
streambanks were “actively eroding or dumping into theriver.” The report dso noted that “the greeter
darm isthat this (condition) gppears to be representative of al 170 miles of riverbank, both public and
private, ong the Lamoaille’ s 85 mile length.”

The condition of ingtability (channd adjustment processes) of stream channels generally can be traced
to anthropogenic sources such as developments within active flood plains (including dwellings, roads,
and bridges), channd management activities such as grave mining, bank armoring, dredging or
channdlization, remova or suppression of vegetation in the riparian zone, and changes in watershed
hydrology such as increased sormwater runoff or water diversons. These human influences usudly
result in a physica stream response as the fluvid system attempts to regain a ba ance between its
watershed inputs and its capacity to transport those inputs. This physical adjustment process may
oftentimes be manifested both spatiadly and temporally remote from the location or time of disturbance.
Cause and effect relationships are therefore often obscured by the passage of time and the magnitude of

physica separation.
The fluvia geomorphic adjustments that occur in response to disturbance are part of a predictable

process that often results in intractable conflicts with human investments along riparian corridors such as
transportation infrastructure, agricultura lands, and residential and commercid properties. Asthese
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conflicts build, traditional channel management activities contribute to a vicious cycle of ever-increasing
conflict and ingability. Similarly, existing flood plain management mechanisms inadequately protect
againg encroachments that directly or indirectly lead to greater channd ingtability and increased
magnitude of sediment discharges.

A successful implementation plan for reduction of fluvia sources of phogphorus should embrace afive-
part srategy for the riparian corridor involving the dements of Assessment, Protection,
Management, Restoration, and Education.

Assessment

Implementation of the four following strategies will be criticaly supported by the outputs of a
geomorphic assessment of the physica condition, sengtivity, and adjustment process of discreet stream
reaches and identification of the channel, flood plain, and watershed management history thet dictates
the present stream condition. Assessment, as key to supporting avoidance strategies, may be orders of
magnitude more cost effective through limitation of future increases in eroson and soil |oss than
retrofitting of existing disturbance regimes. Implementation of a comprehensve assessment program
will involve the following dements

1. Abasin-wide or watershed stream geomor phic assessment that identifies the physical
condition, sensitivity, and adjustment process of each stream reach. Watershed associations,
Natura Resource Conservation Didtricts, and Regiond Planning Commissions around the State
have expressed interest in performing assessments. A program to devel op assessment protocols
and reference datais being piloted by the Vermont DEC.

Projected cost: $10,000 per 100 square miles, or approximately $460,000 over 10 years plus
05 FTE in Vermont DEC River Management Program for training and quality control assurance
@ $37,500/year.

Projected benefits: Public benefits will be redlized through tens of millions of dollars of avoided
flood and erosion losses over the life of the plan. Increased protection of fluvid stability through
the avoidance of riparian corridor development, and the channd management activities and channel
adjustments that inevitably occur to protect development from flooding and erosion. Will indirectly
influence the reduction of existing and avoidance of future increasesin fluvid eroson and soil loss
contributing to areduction in eroson related phosphorus loading.

2. Establishment of an statewide river management database system accessible to resource,
land use, and infrastructure managers at all governmental levels, and to consultants, the
economic development community, and to landowners. The Vermont DEC River
Management Program (RMP) will serve as atechnica resource supporting the identification of
stream types and fluvia processes, the avoidance of conflicts, the resolution of existing stream
gability and eroson hazard problems, and the restoration of impaired or dis-functiond riparian
corridors. The RMP will manage the fluvia data management system.
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Projected cost: $75,000 to complete development and application (personnel costs) plus 0.5
FTE in Vermont DEC River Management Program @ $37,500/year to enhance the system for the
fird five years of operation and 0.25 FTE to maintain the system for the remaining period of the
plan. Totd cost is $75,000 one time, $37,500 annudly for five years and $18,750 annualy
theresfter.

Projected benefits: Will profoundly enhance the efficiency of channd management practices
associated with property protection, habitat enhancement, phosphorus reduction, flood response
and recovery, trangportation infrastructure maintenance and improvement and will be critical to
support the assessment initiatives noted in Protection (1) above. Benefits may exceed
$10,000,000. Will indirectly influence the reduction of existing and avoidance of future increases
influvid eroson and soil loss contributing to a reduction in erosion related phosphorus loading.

Building the capacity and technical capabilities of watershed groups, Regional Planning
Commissions, and the consulting community to conduct watershed level stream stability
assessments as part of the basin planning process. Current stream conditions and type of
ingability should provide the basis for the dternatives andysis and a prioritization of restoration
reaches within each basin plan.

Projected cost: 0.25 FTE ($18,750) annualy, beginning in the second year of the plan and
continuing for 10 years, for the Agency of Natural Resources to provide technica assstance and
guidance.

Projected benefits: Strengthens and empowers partnerships. Provides mechanism for regiond or
watershed level organizations to support municipa government to ded with existing conflicts with
fluvid systems and avoid exacerbating existing conditions. Will indirectly influence the reduction of
exigting and avoidance of future increasesin fluvid eroson and soil oss contributing to a reduction
in erosion related phosphorus loading.

Protection

Protection of stable, functioning, fluvid systems from the anthropogenic encroachments and influences
that lead to channd adjustment is orders of magnitude more cost-effective as a phosphorus control
measure than retoration of ungtable rivers. Implementation of an effective and comprehensive riparian
corridor and watershed protection srategy will involve the following dements.

1.

An erosion hazards/stream stability map that assists in the identification of the magnitude of
riparian corridor necessary to maintain a stable, functioning, fluvial system. The Vermont
Geologicad Survey in cooperation with the Vermont DEC and the Vermont Divisgon of Emergency
Management is currently developing the mapping methodology. Such mapping may become a
critica dement of locd natura hazard mitigation plans as recommended by FEMA and, as such,
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will provide an important incentive for municipa buy-in to the fluvial assessment and protection
Srategies.

Projected cost: Average of $5,000 per municipality, or gpproximately $500,000 over 10 years
plus 0.5 FTE in Vermont Geologica Survey gaff to publish maps and qudity control assurance @
$37,500/year.

Projected benefits: Same as Assessment (1) above.

2. Support the adoption and implementation of community and individual land use
management or protection mechanisms that minimize conflicts between the physical
imperatives of fluvial systems and human investments on the landscape. These mechaniams
should be guided by the outputs developed in Assessment (1), and Protection (1) above.

Projected cost: $500,000 annudly in increased incentives to loca government through state and
federd grant authorities for adoption of meaningful riparian corridor protection mechanisms
including easement acquisitions. Thisincludes 0.5 FTE @ $37,500/year, possibly within the
Department of Housing and Community Affairs, to assst communitiesand 0.5 FTE @
$37,500/year within Vermont DEC to provide technica assistance to project applicants loca
review boards and District Commissions..

Projected benefits: Same as Assessment (1) above.
M anagement

Management of fluvid systems and addressing the everyday conflicts of fluvia geomorphology and
human invesmentsin the landscgpe may have profound impacts on the volume of phosphorus
discharged in the Lake Champlain Basin. Unfortunately, these day-to-day conflicts often arise from a
adarming cycle where ingtability and erosion caused by aflood are followed by channed management
activities that may cause streamsto unravel further and be susceptible to damage during the next flood.
Implementation of an effective and comprehensgive riparian corridor and watershed management
drategy will involve the following dements

1. Anexpansion of agricultural BMP’sto provide greater emphasis on riparian corridor
management activities. Thiswill require increased funding emphasis on riparian corridor
management by government funded agricultural programs and assurance that riparian
corridor treatment projects are consistent with stable fluvial geomor phic processes.
Programs include the U.S. Department of Agriculture programs such as the Conservation Reserve
Enhancement Program (CREP), the Wildlife Habitat Incentives Program (WHIP), the
Environmenta Qudlity Incentive Program (EQIP), the Agricultural Management Assistance
Program (AMA), and the U.S. Fish and Wildlife Service Partners for Fish and Wildlife Program.
This effort should include incentives at the sate levd for cooperators implementation of any of
these riparian corridor management practices. Examples of enhanced practices or standards would
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include identifying highly erodible flood plain soils (those located on low terraces and susceptible to
channel avulsons if row-cropped), distinguishing (from a programmatic incentives and P reduction
effectiveness sandpoint) between grassed and woody buffers, and assuring that channd and
streambank management practices are compatible with the long term maintenance of stream
dability.

Projected cost: The cost of dl needed riparian buffer ingalation and streambank repair in the
Vermont portion of the Lake Champlain Basin, including technical assistance costs, was estimated
by the Lake Champlain Basin Program (2000) to be $15.3 million. The additiona cost of lost
agricultural production over aten-year period on land used as buffers would be approximately
$4.6 million. Thetota funding need is therefore about $20 million. If funded under the CREP
program, 80% would be provided as the federa share and 20% would be the state share. These
program needs and costs were included in the previous section on agricultura nonpoint sources.

Projected benefits: Tens of millions dollars through implementation of permanent, sustaingble
agriculturd practicesin critical areas. Long-term benefits will accrue from assuring sustainable use
and conservation of the most productive agriculturd soils, protecting and restoring recregtiona
vaues and ecologica functions of fluvid systems and avoiding practices that have historicaly
exacerbated rather than dleviated channel stability problems or physica adjustment processes.
Benefits may exceed $25,000,000. Agriculture related reduction of fluvia erosion and soil loss
and its associated phosphorus component will be reduced.

An expansion of silvicultural Accepted Management Practices (AMP’s) which distinguish,
via slope and soil classifications, between land that can support bare ground harvesting
operations vs. land that should only be worked when frozen or snow covered. The surface
water hydrology of certain large tracts of forest land can be significantly disturbed by a network of
deep-rutted skidder trails across the drainage basins which trandates into channd ingability.

Projected cost: 1.0 FTE in forest management programs (educationd and AMP compliance)
annualy @ $75,000. Tota of $75,000 annually.

Projected benefits: Protection of forest hydrology, sustainable forest productivity, and prevention
of de-gtabilization of downstream stream channels. Will reduce the forest source related erosion
and soil loss and its related phosphorus component.

A commitment by emergency management agencies, local government, resource managers,
and landowners to recognize the physical imperatives of fluvial systemsin flood recovery
operations and flood prevention or mitigation projects. Thisinvolvestaking areach or
watershed level approach to identification of the cause of channd ingtability rather than treeting the
symptom of eroson. Full participation by Vermont DEC River Management Program gaff in
flood recovery and prevention operations would help accomplish this godl.
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Projected cost: 1.0 FTE @ $75,000 annudly in the DEC River Management Program to
support this recommendetion.

Projected benefits: Benefits are largely captured in Assessment (1 & 2) and Protection (1 & 2)
above.

Restoration

While the most egregious and highly unstable channels may be threstening public infrasiructure or
private property and may be resulting in very large sediment and phosphorus discharges, restoration of
unstable riparian corridors to a natural, stable condition may be one of the most expensive components
of aphosphorus reduction strategy. Nevertheless, the socid and commerce driven imperatives to carry
out restoration projects provide tremendous opportunities to reduce sediment-carried phosphorus
discharges and to restore aguatic ecosystems. Implementation of an effective and comprehensive
riparian corridor and watershed restoration strategy will involve the following dements.

1. Training and enabling in-state consultants and contractors to eval uate geomor phic stream
restoration alternatives and to design and implement natural stable stream restoration
projects.

Projected cost: 0.25 FTE annudly for 5 yearsfor training purposes ($18,750 annudly).

Projected benefits: Buildsatechnica congituency that can economically provide technical
sarvices where demands far exceed agency resources. Benefit may exceed $100,000 annually
after fiveyears. Will indirectly influence the reduction of existing and avoidance of future increases
in fluvid eroson and soil loss contributing to a reduction in eroson related phosphorus loading.

2. Completing restoration demonstration projects based on natural channel design techniques
throughout the Lake Champlain basin. The Vermont DEC has completed six naturd channel
restoration projects, including three within the Lake Champlain Baan. Dozens of large scde
project opportunities exist. The public education vaue of high profile restoration demonstration
projects of thistype are invauable in terms of re-framing the public’s perception of its relaionship
with fluvid sysems.

Projected cost: $500,000 as seed funding to support 5-10 large naturd channel restoration
projectsin high priority, high profile areas annudly for 10 years plus 2.0 FTE as a Project
Coordinator/Manager and a Restoration Projects Technician in the DEC River Management
Program @ $150,000 annually, for total of $750,000 annudly.

Projected benefits: $20,000,000 dollarsin protection of infrastructure and property from flood
loss, restoration of recreationa values and ecologica functions, and aesthetic and intrinsic benefits.
Will reduce fluvia eroson and soil loss and its associated phosphorus component.



Education

The physica functions within aweatershed rdating to stream channels, floodplains, and riparian
corridors, are not commonly understood. To implement the protection, management, and restoration
drategies outlined above will require a multimedia watershed education program targeted at
landowners, municipdities, consultants, watershed associations, public sector scientists and engineers,
and other partiesinterested in the basin planning process. A watershed education program that
effectively builds the congtituency necessary for reducing fluvid sources of phosphorus will involve the
following eements,

1. Astream stability field and computer assessment course centered in the Lake Champlain
Basin to train the broad range of professional, student, and volunteer technicians that will
be involved in stream stability assessments.

Projected cost: $25,000 start-up cost and 0.1 FTE annualy to support @ $7,500.

Projected benefits: Builds and supports technicd infrastructure throughout stakeholder
organizations partnering in implementation of previous recommendations. Will indirectly influence
the reduction of existing and avoidance of future increasesin fluvid eroson and soil loss
contributing to areduction in erosion related phosphorus loading.

2. Animated video presentations that can demonstrate the spatial and temporal adjustments of
stream channels to historic channel, floodplain, and land use practices.

Projected cost: $60,000 production costs plus 0.33 FTE of technica support through production
@ $25,000/year over three years.

Projected benefits: Increased public awareness of human rdationships with fluvid sysems. Will
indirectly influence the reduction of existing and avoidance of future increasesin fluvid eroson and
s0il loss contributing to a reduction in erosion related phosphorus loading.

3. Afact sheet series available on the internet that addresses a range of stable stream science
and management related topics.

Projected cost: 0.5 FTE @ $37,500 for one year plus $10,000 operational outlays for atota of
$47,500.

Projected benefits: Supports development and implementation of fluvia conflict avoidance,
management, restoration and education strategies and increases public awareness of human
relationships with fluvid sysems. Will indirectly influence the reduction of existing and avoidance
of future increasesin fluvid eroson and soil loss contributing to a reduction in erosion related
phosphorus loading.
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4. A comprehensive economic analysis of different channel and floodplain management and
land use alter natives that examines the short and long term costs associated with various
erosion control, flood hazard mitigation, and phosphorus reduction strategies.

Projected cost: 0.25 FTE @ $18,750 for one year plus $5,000 operationa outlay. Tota of
$23,750.

Projected benefits: Builds public support for riparian corridor management initiatives. Will
indirectly influence the reduction of existing and avoidance of future increasesin fluvid eroson and
s0il loss contributing to areduction in eroson related phosphorus loading.

5. Technically and financially support sustainable research partnerships between academia
and state government in the area of fluvial processes. Much needs to be learned about how to
successfully manage the fluvid/human investments conflicts. There are many unanswered questions
about how to sustainably manage fluvid functions and resources within the socid and culturd
context or our landscape and economy.

Projected cost: $100,000 annually over 10 yearsincluding 0.25 FTE @ $18,750/year and
research funding.

Projected benefits: Builds and supports technicd infrastructure throughout stakeholder
organizations partnering in implementation of previous recommendations. Supports devel opment
and implementation of fluvid conflict avoidance, management, restoration and education Srategies
and increases public awareness of human relationships with fluvid sysems. Will indirectly
influence the reduction of exigting and avoidance of future increasesin fluvid eroson and soil loss
contributing to areduction in eroson related phosphorus loading.

Wetland Protection and Restor ation

One of the most commonly cited functions of wetlandsisthear ability to maintain and improve the water
quality of adjacent streams, rivers, and lake. Thisislargely due to their unique postion in the
landscape, with many wetlands located between upland areas and streams, rivers, or lakes. Surface
runoff often flows through riparian wetlands prior to discharging into streams, rivers and lakes.
Phosphorus-containing sediment is deposited in riparian wetlands as surface runoff flows through dense
wetland vegetation. The associated pollutants can then be absorbed by the vegetation through nutrient
uptake.

The importance of riparian wetlands in the retention and remova of sgnificant amounts of sediment and
phosphorus from runoff has been well documented in the scientific literature. The importance of
wetlands in nutrient uptake is now widely recognized, and artificia wetlands are often created to mimic
the water qudity benefits of naturd wetlands.
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I mplementation

The measures listed below will help protect and restore wetlands that have an important role in reducing
phosphorus loading into Lake Champlain.

1. Improve the staffing of state programs that protect wetlands. The State currently has
jurisdiction over riparian wetlands through a variety of regulatory programs, including the Vermont
Wetland Rules, Act 250, and the 401 Water Qudity Certification. These existing programs can be
use to maintain the water quality benefits of riparian wetlands. However, the State Wetlands
Program isinadequately staffed to undertake the additiona work necessary to fully addressthe
needs of the Lake Champlain Phosphorus TMDL, such as proactive work and educationa and
planning efforts. Additiona staffing would alow the program to protect wetland resources to the
maximum extent alowable, while affording time for critical educationa and planning efforts

$75,000 per year to fund one full-time position at the Agency of Natural Resourcesto review
projects that impact wetlands in the watershed, conduct outreach and education, and participate in
planning studies.

2. Develop and implement a wetland restoration plan. A sgnificant acreage of wetlandsin the
Lake Champlain Basin has been impacted by land use practices. These impacts can impair the
ability of the wetland to act as afilter for pollutants such as phosphorus. Highly impaired wetlands
can become a source of phosphorus. A study should be undertaken to identify impaired wetlands
in the watershed that have the greatest potentia to act as asink for phosphorus. Once these
wetlands are identified, restoration plans should be developed and implemented to restore
impaired functions

$80,000 to prepare the study.
$500,000 for initid stages of implementation, with additiona funding to be sought in the future.

3. Develop and implement a wetland acquisition plan. 1n 1994, the “Lake Champlain Wetlands
Acquistion Study” was published. This study identified wetlands that should be considered for
acquisition based on anumber of factors, including water quaity protection. This study and other
existing studies can be used, and expanded upon, to identify wetlands that should be acquired
based on their potentia for retaining phosphorus. Once these wetlands are identified, funding
should be provided so that these wetlands can be preserved.

$1,000,000 per year in acquisition funds for the firgt three years, with additiond funding to be
sought in the future,

St. Albans Bay

. Albans Bay has been subject to excessive phosphorus loading from point and nonpoint sources over
aperiod of severa decades, and poor water quaity conditions have prevailed in the bay as aresult of
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summer dgae blooms (Hyde et d. 1994). A mgor phosphorus remova upgrade of the &. Albans City
Wastewater Treatment Facility in 1987 sharply reduced phosphorus loading to the bay. However,
phosphorus concentrations in the bay did not decline significantly as expected after the treatment plant
upgrade. Interna phosphorus loading from phosphorus stored in the bay sediments was found to be
respongible for the continued high phosphorus concentrationsin &. Albans Bay. It was believed that
thisinternad source of phosphorus would decline over time as the historic resdue of phosphorusin the
sediments became depl eted.

Phosphorus sampling and modeling studies were conducted in St. Albans Bay to provide a better
understanding of the interna phosphorus loading mechanisms and the time period over which a
recovery might be expected.. A mass baance modeling study by Smeltzer et d. (1994) found that
gpproximately 700 acres of sediment areain the northern end of St. Albans Bay were releasing
phosphorus during the summer and causing the eevated water column phosphorus concentrations. An
associated sampling and modeling andysis by Martin et d. (1994) found that sediment phosphorus
levels had declined between 1982 and 1992. The modeding anaysis predicted that internal phosphorus
loading rates and phosphorus concentrations in the bay would decline gradudly after the trestment plant
upgrade, with most of the ultimate decline occurring by 2015 (Martin et a. 1994).

The phosphorus modeling anadlysi's used to derive the total loading capacity for the St. Albans Bay in the
TMDL assumed that net interna |oading to the bay would decline to zero over time (Vermont DEC and
New York State DEC 1997). This assumption was consdered to be conservative since the other
Lake Champlain segments have negative net interna loading rates (i.e., there is net sedimentation of
phosphorus). However, the fact that phosphorus concentrationsin St. Albans Bay have not yet
declined in the 14 years since the treatment plant was upgraded indi cates that some additiona
management intervention may be necessary to attain water quality sandardsin the bay. The studies by
Smeltzer et a. (1994) and Martin et d. (1994) indicated that restoration of acceptable water quality in
. Albans Bay will not occur until the interna phosphorus loading is reduced.

Smdtzer et d. (1994) recommended that sediment phosphorus inactivation usng auminum compounds
such as dum be evaluated as a meansto control internd loading in . Albans Bay. Anin-lake
treatment to control internal phosphorus loading in St. Albans Bay would need to be alarge-scde
project involving about 700 acres of bay and wetland area. Preliminary cost estimates for an duminum
trestment of St. Albans Bay were in the range of $350,000 to $525,000, not including the costs of
necessary feasbility studies and trestment design work. Additiona feasibility studies would need to be
conducted before an duminum trestment could be technicdly judtified. Feasbility sudies, possbly
including pilot treetments of small areas, are needed to determine the potentia for re-suspension and
loss of duminum floc from the shallow, well-mixed areas of the bay, and to evduate possible adverse
effects of an dum trestment on the bay, wetland, and human users, for environmenta permitting
purposes. The cost of feasibility studies would probably be on the order of $50,000-100,000.

Phosphorus concentrations in the tributary streams draining to St. Albans Bay are among the highest in

the Lake Champlain Basin because of nonpoint sources in the bay’ s watershed (Vermont DEC and
New York State DEC 1997). Ongoing, excessive nonpoint source loading may be partly responsible
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for the ddlay in the bay’ srecovery. If externa phosphorus sources are not adequately controlled, the
duration of the effectiveness of an dum treatment will be limited. For this reason, it is essentid that
every effort be made to reduce phosphorus loads to St. Albans Bay from agriculturd and devel oped
land sources, using the full range of nonpoint source implementation programs discussed above.
Progress in reducing nonpoint source phosphorus loading to St. Albans Bay should be a prerequisite
before any dum treatment is attempted.

Phosphorus Trading

Watershed-based pollutant trading is sometimes promoted as a means to comply withaTMDL while
providing dischargers with greater flexibility and economy in meeting their loading limits (USEPA
1996). A properly implemented trading program may produce greater environmenta benefits at less
cost than traditional regulatory approaches (Nationa Wildlife Federation 1999, Faeth 2000).

Point/Point Trading

Trading between point sources (i.e., point/point source trading, USEPA 1996) is one way that new or
increased dischargesin Vermont may be accommodated within the Lake Champlain Phosphorus
TMDL. Oncethe TMDL is established, any new or increased phosphorus discharge will need to
acquire the necessary |oading alowance from some other point source within the same lake segment
watershed.

Trading agreements may be negotiated between municipdities or industriad dischargesfor a
redistribution of the wasteload dlocation using a 1:1 trading ratio between two equivaent point sources.
However, under the Vermont Wasteload Allocation Process, such a reallocation requires oversght and
gpprova by the Vermont Agency of Natural Resources. The Agency would aso have the authority
under the Wasteload Allocation Process to redllocate loads to accommodate a new dischargeif a
trading agreement could not be successfully negotiated. The discharge permits for facilitiesinvolved in
the redllocation or trade would be modified to incorporate the revised loading limits. The total
wasteload allocation for wastewater dischargesin each lake segment watershed (Table 10) would not
change with point/point source trading.

Point/Nonpoint Trading

The Vermont DEC gave serious condderation to the issue of whether trading between point and
nonpoint sources should aso be alowed as a means to comply with the Lake Champlain Phosphorus
TMDL. However, the Vermont DEC determined that point/nonpoint source trading is not an
gopropriate policy for achieving phosphorus reduction in the Lake Champlain Basin, for reasons
discussed below.

Point/nonpoint source trading involves a much more difficult set of issues and congderations than does
trading between two point sources (USEPA 1996). The phosphorus reduction effectiveness of
nonpoint source controlsis not awayswell known. Thisis particularly true for most of the
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nongtructurd BMPs for agricultural and developed land that are considered essentid to achieving
phosphorus reduction gods for Lake Champlain (Lake Champlain Basin Program 2000a). Unlike
point source effluent monitoring which can be done smply and routingly, water quaity monitoring to
ensure compliance of nonpoint source BMPsistechnicdly difficult and usualy impractica. Uncertainty
about the effectiveness and compliance of nonpoint source BMPs can be dedlt with through the use of
trading ratios (typicaly 2:1 or 3:1), but the true load reduction from BMPs generdly remains unknown.

A point/nonpoint source phosphorus trading program in the Lake Champlain Basin would entail some
ggnificant adminigtrative and ingtitutional challenges (USEPA 1996). Becalise nonpoint sources are not
regulated in the same manner as point sources, specid arrangements would need to be made within the
discharge permits of the point source partner to atrade in order to ensure accountability for
implementation of the nonpoint source BMPs. A system for oversight and tracking of dl trades would
need to be established. Technica guidance from the Vermont DEC would need to be developed to
indicate the types of BMPs that are appropriate for trading and the phosphorus reduction credits
dlowable for each BMP. Such technica guidance has been very difficult to develop for agriculturd and
developed land BMPs in the Lake Champlain Basin because of the rlative lack of quantitative
information about their effectiveness.

A point/nonpoint source phosphorus trading program would take advantage of the most opportune
BMPs to offsat a point source load increase, while leaving the nonpoint source portion of the TMDL to
be accomplished by the fewer remaining available BMPs at the more difficult and expendve Stes
Overdl progress toward meeting the nonpoint source target loads would become more difficult asa
result.

Nutrient trading programs have been implemented in other regions, gpparently overcoming many of
these technica and adminigrative difficulties (Faeth 2000). However, the Vermont DEC determined
that point/nonpoint source trading was not an appropriate policy for phosphorus in the Lake Champlain
Basin for amore fundamenta reason. Such a program would run ahigh risk of trading a point source
loading increase for a nonpoint source phosphorus reduction that is actually necessary to meet the
nonpoint source portion of the TMDL. The mgor responsbility for future phosphorus load reductions
necessary under the Lake Champlain Phosphorus TMDL will fall on nonpoint sources. Existing BMP
programs are not sufficient to attain the required nonpoint source loading reductions in some
watersheds (Lake Champlain Basin Program 2000a). In fact, the scope of nonpoint source control
programs necessary to meet the target loads for the lake is so extensive that nearly every feasble BMP
islikely to be needed in some watersheds in order to attain the nonpoint source portion of the
phosphorus load dloceation. If point/nonpoint source trading were allowed under these circumstances,
meeting the phosphorus loading targets for the lake could become impossible.

Vermont | mplementation Summary

The Lake Champlain Basin includes nearly hdf the land area of Vermont and more than haf of
Vermont's population. Implementation of a phosphorus TMDL for Lake Champlain will therefore
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involve programs that are statewide in scope in some cases. A summary of implementation needs for
the Vermont portion of the Lake Champlain Phosphorus TMDL is given below.

Basin Planning

Panning for phosphorus reduction in the Lake Champlain Basin will be an on-going process that will
continue after the TMDL is adopted. It islikely that necessary changes or additions to the
implementation items presented in the TMDL will be identified as the planning process continues. On a
basin-wide level, the States of Vermont and New Y ork, the Province of Quebec, and many other
cooperating groups and agencies have committed to participate in the Lake Champlain Basin Program,
which has identified phosphorus reduction as one of the top priorities for basin plan implementation.
Onamorelocd levd, the Vermont DEC has commiitted to the river basin planning process which will
involve dl the Vermont watersheds draining to Lake Champlain. With the adoption of the Lake
Champlain Phosphorus TMDL, point and nonpoint source management to reduce phosphorus loading
will become an important topic for river basin plans in watersheds where substantia phosphorus
reductions are required by the TMDL. In order to achieve the gods of the basin plansincluding the
TMDL phosphorus load dloceations, a Watershed Coordinator/Implementor position will be required
for each of the seven mgor planning watersheds draining to Lake Champlain from Vermont.

Wastewater Discharges

Vermont has aready accomplished mgor reductions in point source phosphorus loading to Lake
Champlain through upgrades of wastewater treatment facilities for phosphorus removal as required by
current state law. The wasteload dlocation for the TMDL incorporates additional phosphorus removal
requirements that are practica and cogt-effective. The statutory exemption for aerated lagoon facilities
should be removed. An annua load limit based on an effluent phosphorus concentration of 0.6 mg/l
should apply to aligt of 25 facilities. The capitd cost for facility upgrades required by the TMDL
should be funded by 100% state grants. Changestol0 V.S.A. 81266a and §1625e should be made to
implement these recommendations.

Agricultural Nonpoint Sources

Implementation of the required nonpoint source phosphorus load reductions from agriculturad land will
require a sustained and enhanced commitment to existing state and federd cost-share programs which
help farmers comply with the Vermont Accepted Agricultural Practices and ingtal best management
practices. Other practices to reduce phosphorus loading by restoring and protecting critical riparian
zones are dso an essentid part of meeting the agricultura load alocations. Sustained and expanded
program efforts are needed to implement the exising AAP Rules, provide permitting oversight of large
farm operations, implement more non-structurd BMP measures within the basin, and review the
exising AAPsfor possible revisons.
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Developed Land Sour ces

Runoff from developed land is a growing source of phosphorus loading in Vermont. Only asmal
percentage of the developed land in Vermont isin heavily urbanized uses such as commercid or
indugtrid stes. Most of the developed land arealis in more rurd residential uses and backroads.
Therefore, meeting the wasteload dlocation for developed land will require program efforts that go well
beyond stormwater discharge permitting, which gppliesto ardatively minor portion of the developed
land areain Vermont. Expanded efforts are needed that involve erosion control at construction Sites,
better backroad maintenance, and local municipa actions to protect water quality. These efforts must
be sufficient to offset the phosphorus load added by new sources resulting from devel opment and land
use conversion, and to bring about net reductions in phosphorus loading from developed land in
Vermont.

Permitted Stormwater Discharges

A portion of the phosphorus reduction responghility under the TMDL wasteload dlocation for
developed land will be borne by permitted ssormwater discharges. The Vermont DEC Stormwater
Management Program will require new dtes and re-developed Sites to meet the Stricter Ste design and
sormwater treatment standards presented in the new technica guidance manual. Restoration of
exiging sSteswill be focused, at least initidly, on the 19 smdl Vermont watersheds in the Lake
Champlain Basin that are listed asimpaired by urban ssormwater runoff. Phosphorus reduction will be
one of the benefits of the Watershed Improvement Permits for these impaired waters.

Construction Sites

Landowners and contractors have aresponsbility under the TMDL to control phosphorus loading from
eroson a condruction Stes. The Genera Permit for Stormwater Runoff from Construction Sites will
be extended to gpply to al sites disturbing more than one acre of soil. These congtruction projects must
meet a gpecific set of program criteria designed to limit eroson. The Vermont Handbook for Soil
Erosion and Sediment Control on Construction Stes needs to be updated to provide better
guidance. Additiona staff are needed to provide an adequate level of permit review, technica
assgance, education, training, Site ingpection, and enforcement to support the necessary eroson

control requirements.

Backroads

Municipdities have aresponsbility under the TMDL to reduce phosphorus loading from backroads.
Technicd assstance and smdl grant funding have been available to towns through the Vermont Loca
Roads Program and the Vermont Better Backroads Program. In order to meet the entire need for
better backroad maintenance under the TMDL, these efforts need to be expanded. Increasesin grant
funding and staffing for technical assistance will be required. In addition to providing phosphorus
reduction benefits, these investments can produce sgnificant cost savings to municipdities by preventing
water related damage to road infrastructure.
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Local Municipal Actions

Municipalities have aresponghbility under the TMDL to reduce phosphorus through loca ordinances
and other actions. Provisions should be established for erosion control at small construction sites not
under the jurisdiction of the state Generd Permit. Capita budget planning for road infrastructure
improvements and proper highway access policies represent loca decisons that are needed to prevent
and reduce phosphorus loading from backroads. Towns should adopt in their zoning bylaws or didtrict
standards a minimum construction setback and vegetated buffer requirement along streams and
lakeshores. Locd subdivision regulations should be structured to minimize the cregtion of new
impervious surfaces through proper Site design. An additional staff position at an appropriate
organization is needed to promote these types of loca actions and to provide technical assistance to
Vermont municipdities undertaking revisons to their zoning regulations or other municipa ordinances
for better water quality protection.

Forest Nonpoint Sour ces

Forest land represents ardatively small portion (6%) of the total nonpoint source phosphorus load to
Lake Champlain from Vermont. Some of this forest load is naturdly occurring background load, and
some is added by slvicultura activities. Landowners and loggers have aresponsbility under the
TMDL to minimize phosphorus loading by adherence to the Vermont Accepted Management
Practices for Maintaining Water Quality on Logging Jobsin Vermont.

Stream Stability

Streambank and stream channel erosion in ungtable rivers represent a potentially enormous source of
phosphorus loading to Lake Champlain. The problem occurs on rivers flowing through al types of land
use aress, including forests, agricultura land, and developed land. Problems of stream ingtability and
resulting phosphorus loading are especialy acute in the Misssquoi Bay watershed, but concerns exist
throughout the Lake Champlain Basin. Attainment of the phosphorus load alocation in the TMDL will
require mgjor attention to the problem of unstable streams through a comprehensive river management
program including the elements of assessment, protection, management, restoration, and education.
The cost of a comprehensive, basin-wide program to protect and restore stream stability isvery large,
but the cost savings in prevention of flood damage to property and infrastructure will more than offset
the cost of the program over the long term. Protection of existing stable streamsis far less expensive
than restoration of unstable reaches.

Wetland Protection and Restoration
Riparian wetlands play an important role in intercepting and trapping phosphorus in runoff before it can
enter treams or lakes. Additiond saffing is needed in the Vermont Wetlands Program to work

proactively on outreach and planning efforts that promote wetland protection. A wetland restoration
plan needs to be developed and implemented for impaired wetlands in locations critica for phosphorus
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removd. Funding for wetland acquigtion is needed, with priority given to wetlands having the grestest
potentid for phosphorus removal.

St. Albans Bay

. Albans Bay isaspecid case among the segments of Lake Champlain in that attainment of the
phosphorus loading targets may not result in meeting the in-lake phosphorus concentration criteriain the
bay because of internd phosphorus loading from the sedimentsin the bay. Anin-lake nutrient
inactivation trestment may be needed to secure the benefits of point and nonpoint source phosphorus
reductionsin the watershed. Feashility studies should be undertaken to determine whether such a
trestment would be successful in St. Albans Bay and whether any adverse environmenta impacts of a
chemical treatment would be acceptable. Progressin reducing nonpoint source phosphorus loading to
. Albans Bay should be a prerequisite before any dum trestment is attempted.

Level of Implementation Required

The implementation discussion reaing to nonpoint sources does not include a quantification of the
specific load reduction amounts (e.g., in mi/yr) that will result from each program activity. The reason
for thisisalack of adequate scientific data and literature in most cases to support this specific level of
quantification.

The agriculturd BMP phosphorus credit system used for planning purposes by the Lake Champlain

Basin Program has never been confirmed with field data, and the procedure yields negative loads or
other unredistic results when gpplied in some watersheds (L ake Champlain Basin Program 2000a).

Efforts are underway to improve the agricultura credit procedure, but validation of the approach will
require further monitoring.

The phosphorus reduction effectiveness of engineered ssormwater trestment systems has been well
documented, at least within broad ranges. However, thereislittle or no quantitative information
available to provide ether a basin-wide inventory of needs, or estimates of the phosphorus load
reductions attainable from the kinds of nonpoint source control practices that apply on most of the
developed land in Vermont, such as erosion control at constructions sites, better backroad
maintenance, riparian buffer protection, loca municipa ordinances, and retoration of stream stability.

The lack of quantitative information on these nonpoint source phosphorus control practices should not
preclude aggressive efforts to implement these programsin order to attain the load alocationsin the
TMDL. All of the recommended implementation actions in the TMDL are aimed at reducing known
sources of phosphorus in the basin, and the expectations of phosphorus reduction benefits from these
actions are supported by smple observation and common sense.

Monitoring will be necessary to determine when implementation efforts have succeeded. A

comprehensgve, long-term monitoring program (discussed below) will be needed to determine when the
loading targets and in-lake criteria have been achieved, and to redirect program efforts if necessary.
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These limitations of scientific knowledge mean that it is not possible to define, in advance, specific levels
of implementation or endpoints (e.g., number of sites to be treated or miles of river to be restored)
necessary to attain the load allocations for each watershed and each land use category inthe TMDL.
However, there are a number of good reasons, listed below, why the fullest possible implementation
effort would be the best strategy to adopt.

1. Some of the implementation programs are statewide in mandate and scope, such as regulatory
programs involving ssormwater discharge permitting and erosion control a congruction stes. In
these cases, it would not be feasible to limit program efforts in one watershed in order to give
exclusive priority to another watershed where phosphorus reduction needs are more acute.

2. Many of the nonpoint source control actions identified in the TMDL implementation plan reduce
pollutants other than phosphorus that are having adverse effects on Vermont waters. For example,
sedimentation isamagor source of water quaity impairment to streams throughout the Lake
Champlain Basin, and sediment will be reduced by nonpoint source actions designed to control
erosion from congtruction sites, backroads, and unstable streambanks and channels.

3.  Many of the nonpoint source control actions identified in the TMDL have economic benefits that
judtify their implementation, regardiess of their environmentd benefits. Agriculturd best
management practices such as proper manure storage, barnyard runoff improvements, and field
nutrient management provide economic benefits to the farm operation. Protection and restoration
of stream stability can prevent devastating property loss and damage to infrastructure during flood
events. Better backroads practices can reduce recurring maintenance costs to municipdities
caused by improper road drainage.

4. In order to achieve the phosphorus load alocations specified in the TMDL, management actions
must be sufficient to offset the effects of new development and bring about overdl net reductionsin
phosphorus loads. Since development and urbanization is proceeding in many aress of the Lake
Champlain Basin, additiona phosphorus reduction actions are needed to offset the continua
creation of new phaosphorus sources by land use conversion and development.

5. Directing the fullest possible implementation effort in each watershed will help offset unavoidable
program shortcomings and trestment failures resulting from the many uncertaintiesinherent in
nonpoint source phosphorus management.

Offsetting New Growth and Development

The Lake Champlain Basin Program (2000a) report noted that new growth and development is
occurring in portions of the basin, and that conversion of land into higher phosphorus-yielding uses
could interfere with atainment of the target phosphorus loads in some watersheds. In order to achieve
the loading targets, phosphorus reduction activities must be sufficient not only to reduce existing loading
sources, but aso to offset any phosphorus loading increases caused by new development.
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Most of the implementation actions discussed in this plan have benefitsin reducing existing phosphorus
sources, as well as preventing or mitigating future loading increases as land use change occurs. The
gpproach taken in the Vermont TMDL Implementation Plan isto promote universa implementation of
dl the action itemsligted in the plan at dl Stesin the basin where they are gpplicable. Theleve of
implementation should not be limited to the minimum actions necessary to meet the loading targetsin
each watershed under current land use conditions. Additiona implementation efforts are needed to
offset future growth in phosphorus loads caused by new development.

The difficulty in quantifying phosphorus reductions resulting from most nonpoint source practices means
that it is not possible to identify a set of implementation actions that are specifically targeted at offsetting
the effects of new growth. Universa implementation will be used to reduce both exigting and future
phosphorus sources. The success of this gpproach will be evauated through a comprehensive
monitoring program (see section below) that includes tracking of land use changes as well as
measurements of phosphorus loading from the watersheds.

Vermont | mplementation Cost Summary

The cogsidentified in the Vermont TMDL implementation plan are summarized in Table 21. The
funding schedule shown in Table 21 covers the period of 2003-2016, corresponding to the remainder
of the 20-year time frame established by the Lake Champlain Management Conference (1996a) for
achieving the phosphorus reduction targets for the lake. The costs represent additional funding needs,
beyond current levels. The cogts are presented in current year dollars, without adjustment for inflation.
Thetotd 14-year cost to implement the Lake Champlain Phosphorus TMDL in Vermont is estimated
to be $139 million, with an average annud funding need of $9.9 million over this period.

The cost estimates presented in Table 21 represent the funding needed to achieve the necessary
phosphorus load reductions in Lake Champlain. However, as discussed in detail in the Vermont
Implementation Plan section, investmentsin the actions listed in Table 21 will, in many cases, result in
cost savings and other economic benefits that more than offset the costs. Pollutants in addition to
phosphorus will be reduced. Water qudity impairments to waters beyond Lake Champlain will be
corrected.

Funding will be needed from a variety of sources and programs at the federd, Sate, and loca leve. It
is clear from the magnitude of the funding needs given in Table 21 that amgor federd contribution will
be essentid. A dtaff position for program administration has been added in Table 21 to ensure proper
coordination, management, and accountability of a Lake Champlain Phosphorus Reduction Program.

Other Public Policy Consider ations
The Lake Champlain Phosphorus TMDL establishes dlowable pollutant loadings of phosphorus from
al contributing sources in order to assure attainment of gpplicable water quality sandards. The

document also summarizes an implementation plan which describes actions that must be taken to
achieve reductions in phosphorus | oadings mandated by the TMDL.
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Table21.  Funding schedule for the Vermont TMDL implementation plan.
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 TOTAL
River Basin Planning Process
Watershed Coordinator - Poultney Mettawee 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Watershed Coordinator - Otter Creek 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Watershed Coordinator - Lower Lake Champlain 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Direct
Watershed Coordinator - Upper Lake Champlain 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Direct
Watershed Coordinator - Missisquoi 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Watershed Coordinator - Lamoille 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Watershed Coordinator - Winooski
Point Sour ces
Aerated lagoon upgrades 344,000 344,000
Optional selector zone upgrades 1,575,000 1,925,000 950,000 650,000 5,100,000
Agricultural Sources
BMP implementation - federal share (65%) 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 2,911,071 40,755,000
BMP implementation - state share (20%) 895,714 895,714 895,714 895,714 895,714 895,714 895,714 895,714 895,714 895,714 895714 895714 895714 895,714 12,540,000
Riparian protection (CREP) - federal share (80%) 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 1,142,857 16,000,000
Riparian protection (CREP) - state share (20%) 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 285,714 4,000,000
AAP outreach 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
LFO permitting 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 2,100,000
Erosion Control at Construction Sites
Training and inter-agency coordination 75,000 75,000 25,000 25,000 25,000 225,000
Permit review, enforcement, and compliance 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 2,100,000
Implement General Permit 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Erosion Control Handbook revision 50,000 50,000 50,000 150,000
Better Backroads
Better Backroads Program grants 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 25,000 25,000 25,000 25,000 700,000
Better Backroads grants program staff support 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 262,500
Local Roads Program circuit rider 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 262,500
Local Roads Program workshop expenses 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 140,000
NRCD and RPC workshops 17,000 17,000 17,000 17,000 17,000 17,000 102,000
Publication update 15,000 5,000 5,000 5,000 30,000
AMP development 8,000 10,000 10,000 10,000 10,000 48,000
Equipment sharing pilot 22,000 22,000
Agency program staffing 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 105,000
Local Municipal Actions
Technical assistance 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
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Table 21 (cont.)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 TOTAL
Stream Stability
Geomorphic assessments 83,500 83,500 83,500 83,500 83,500 83,500 83,500 83,500 83,500 83,500 835,000
Fluvial database 75,000 37,500 37,500 37,500 37,500 37,500 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 412,500
Fluvial assistance capacity 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 18,750 187,500
Fluvial hazard maps 87,500 87,500 87,500 87,500 87,500 87,500 87,500 87,500 87,500 87,500 875,000
Land use incentives 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500000 500,000 500000 500,000 500,000 500,000 500,000 7,000,000
Enhance forestry AMPs 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Flood hazard mitigation 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Restoration design capacity 18,750 18,750 18,750 18,750 18,750 93,750
Restoration projects implementation 750,000 750,000 750,000 750,000 750,000 750,000 750,000 750,000 750,000 750,000 7,500,000
Fluvial assessment course 32,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 130,000
Educational videos 55,000 55,000 55,000 165,000
Fact sheet publications 47,500 47,500
Economic analysis 23,750 23,750
Research partnerships 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 1,000,000
Wetland Protection and Restor ation
Outreach, education, and planning 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
Wetland restoration plan preparation 80,000 80,000
Wetland restoration plan implementation 500,000 500,000
Wetland acquisition 1,000,000 1,000,000 1,000,000 3,000,000
St. Albans Bay
Feasibility studies 100,000 100,000
Treatment (if recommended) 525,000 525,000
Monitoring
Long-term Monitoring Program 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 290,000 4,060,000
Lay Monitoring Program 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 420,000
USGS stream flow gages 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 2,940,000
Agricultural BMP tracking 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 136,000 1,904,000
BMP effectiveness studies 146,500 146,500 146,500 146,500 146,500 146,500 879,000
Land use data 2,000,000 1,000,000 1,000,000 4,000,000
Research 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000 2,800,000
Program Administration 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 1,050,000
TOTAL 13,226,357 11,944,357 10,896,357 10,866,357 11,296,357 10,974,607 9,199,357 9,132,357 9,137,357 9,142,357 9,093,357 8,124,607 8,062,607 8,067,607 139,164,000
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What the TMDL document does not address is public policy choices which can be made by others,
including the Vermont Generd Assembly, to assure and perhaps accel erate attainment of water quality
gandards. Such choices which others may want to explore include the following.

1. Implement green taxation which provides incentives to reduce pollutant loadings while
providing resources to restore Vermont’ s waters.

2. Provide incentivesto support traditiona development patterns and discourage sprawl into
undevel oped areas.

3. Edablish abasnwide riparian buffer policy to reduce pollutant loading and stabilize Streams.

4. Support locd planning commissons and conservation commissons to protect water quality at
thelocd levd.

5. Support conservation easements along lakes, rivers, and streams which will protect water
qudity.

Some of these policy choices may reduce the cost of implementing the necessary phosphorus
reductionsin Lake Champlain. However, it is not the intent of this document to recommend or support
choices such as these, but rather to chalenge Vermonters to search for innovative solutions to water
quality problemsin the Lake Champlain Basin.

New York Implementation Plan

Point Sour ces

SPDES permits which contain phosphorus limits are based on meeting the 95™ percentile of the existing
effluent load. Thisload in most cases will meet the annua |oad-based TMDL waste load dlocation.

Upon issuance of the TMDL/WLA, SPDES permitsin the Lake Champlain drainage basin which do
not have a phosphorus limit or do not meet the WLA will be re-evauated in accordance with

NY SDEC's Environmenta Benefit Permit Strategy (EBPS). The EBPS priority score will increase to
reflect the requirements of the TMDL/WLA. As aresult, the overd| postion of the Lake Champlain
permits relative to the statewide SPDES priority ranking list will increase.

When the Lake Champlain SPDES permits fal within the top ten percent of the statewide priority
ranking list, NY SDEC will ingtitute a comprehensive modification review for those permits. As part of
this comprehensive review, SPDES conditions to implement the TMDL/WLA will be andyzed and
incorporated into the permits.

It is projected that 23 of the 29 permitted point source discharges will need revised phosphorus limits
or have limits added to their permitsto meet TMDL dlocations. Based on current EBPS scoresit is
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edimated that within three years, one-haf of the permitswill be brought into compliance, within five
years three-quarters of the revisons will be completed, and dl permits will contain the appropriate
phosphorus limits within 10 years.

As discussed earlier under the WLA setting process, certain storm water related sources will have point
source permitting programs ongoing and implemented during the implementation phase of the TMDL.
CSO's are currently being permitted under the New Y ork State DEC SPDES program. There are
aso generd storm water SPDES permitting programs in operation for CAFOs, and congtruction and
indudtrid activities. These programs require the performance of BMPsto insure that the least amount
of pollutants possible are reased into the environment. The continued aggressive implementation of
these programs in the Lake Champlain Basin will insure that the TMDL targets for phosphorus
reductions are exceeded.

Nonpoint Sour ce M anagement Program Goals

In accordance with Section 319 of the Clean Water Act, the New Y ork DEC has prepared a
Nonpoint Source Assessment and a Nonpoint Source Management Program. The Nonpoint Source
Assessment wasiinitialy completed in 1988 and gpproved by the Environmenta Protection Agency in
July 1989. An update of this assessment has been prepared every two years. The latest assessment isin
the 1996 Priority Waterbodies List.

The Nonpoint Source Management Program was approved by EPA in January 1990. The
Management Plan was updated and approved by EPA in October, 2000. Copies of the Management
Program are available from Gerry Chartier, (518) 402-8244.

New York State’' s Nonpoint Source Management Program is charged with the control, reduction or
trestment of polluted runoff through the implementation of structurd, operationa or vegetative
management practices. It adminigtratively coordinates various state agencies and other interested
partners having regulatory, outreach, incentive-based, or funding programs that foster ingtalation of
management practices for any of the identified sources of nonpoint pollution threstening or impairing the
waters of New York. Locd implementation and statewide coordination and evaluation are conducted
on awatershed bass.

New Y ork’s Nonpoint Source Management Program Update incorporates the federd, state and local
changes since 1990 and makes recommendations for further activities needed to address nonpoint
source pollution in New Y ork.

At the federd level, the Nonpoint Source program under Section 319 of the Clean Water Act remained
substantially unchanged since proposed amendments to the CWA were not passed. However,
increases in funding through 1998 provided for the implementation of many nonpoint source
management practices and projects. The 1996 Farm Bill and the 1996 Amendments to the Safe
Drinking Water Act (SDWA) have both highlighted the need for better, or at least more Strategicaly
located, nonpoint source management practices.
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At the date leve, the New Y ork Nonpoint Source Coordinating Committee (NPSCC) was created
and continues as New Y ork’s forum for collaboration on NPSissues. The New Y ork State Soil and
Water Conservation Committee (NY SSWCC) and the New Y ork State Department of Environmental
Conservation (NY SDEC) brought County Water Quaity Coordinating Committees (WQCCs) from an
ideato redity. By 1992, each county had a WQCC. The Clean Water / Clean Air Bond Act was a
new state funding source passed by votersin November 1996. The Environmental Protection Fund
(EPF) has supplemented 319 funding since 1995. Numerous agricultura and non-agricultura projects
have been funded.

At thelocd level, County WQCCs have developed water qudity strategies for every county. The
county strategies serve to focus locdly based implementation efforts. As of 1998, over 250 loca
projects using federal, state or loca dollars were under way across the state. New Y ork City
Department of Environmenta Protection (NY CDEP) and the City of Syracuse, as part of SDWA
filtration avoidance, have established programs to address dl sources of nonpoint pollution in the
watersheds that supply drinking water for their cities.

Nonpoint source pollution usudly is best prevented or remediated by employing one or more

management practices. A management practice is ameans of preventing or reducing the availahility,
release or transport of substances which adversely affect surface and groundwaters. Itisa practice
used to prevent or reduce the impact of nonpoint pollutants usually from a specific source category.

New Y ork has developed a series of ten Management Practices Catal ogues each containing
management practices for aparticular source category. From thislist of tested and approved
practices, the best practice should be selected and used by individuas or groups wherever needed to
diminish the impact of nonpoint source pollution. They can be used without aforma planning process
or without an identification of a specific problem. They make good environmenta sense. Use of
gppropriate management practices helps build environmentd respongbility.

One of the most sgnificant recommendations that was achieved, was the development of the SPDES
Generd Permit for sormwater runoff from congtruction activities. The January 9, 1998, draft EPA
Phase [ Stormwater Regulations has resulted in DEC having to revise much of its sormwater program
including the SPDES Generd Permits for sormwater, both congtruction and indudtrid. Thisis
discussed further in the Urban Runoff section.

Highlights of other recommendations that were fully achieved include developing a procedure for
countiesto usein preparing water quality srategies, producing a handbook that describes a watershed
planning process for control of nonpoint source pollution and developing a series of 10 management
practice catalogues for each sgnificant category of nonpoint source pollution in New Y ork.

Cooperation of loca agencies such as Soil and Water Conservation Didtricts or county hedlth

departments has been required to implement many of these programs.  Organizations such asthe New
York State Association of Conservation Didtricts and the Soil and Water Conservation Society have
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as0 been cdled on to assist in implementation. The saven long-term goals of New Y ork’ s Nonpoint
Source Management Program are listed below:

1. Edablish afive year planning cycle for updating the New Y ork State Nonpoint Source
Management Plan.

2. Coordinate statewide federd, state and industry programs that address aspects of NPS pollution.

3. Edablish and foster partnerships to coordinate county and locd activities to address NPS
pollution.

4. ldentify and evaluate NPS water quality problems.

5. Encourage and assig dl landowners with guidance documents, incentives and funding to implement
management practices to control NPS pollution.

6. Whereregulatory programs exist, identify management practices gpproved for usein New York,
and track progress of their implementation/ingtalation for the control of NPS pollution.

7. Address NPS pollution from al categories geographicaly by watershed.

The above are genera goals for the Nonpoint Source Management Program. In addition, DEC and
partner agencies have devel oped statewide Long- and Short-Term Goals for reduction of nonpoint
source pollution. These are as follows:

Statewide Long-Term (15 year) Goals

LT1 By 2015, restore designated best usesin 25 percent of New Y ork State waters where
pollution from nonpoint sources other than atmospheric deposition and contaminated
sediments has had the most severe impacts.

LT2 By 2015, New Y ork State will fully implement CZARA Nonpoint Management Measuresin
the 6217 management area designated by NOAA/USEPA. Many programs, such asthe
management of onste wastewater treetment systems, will be Statewide.

LT3 By 2015, New York State will implement dl commitmentsidentified in Watershed
Restoration and Action Protection Strategiesin al basins.

Statewide Short-Term (5 year) Goals
ST1 Water Restoration: By 2005, restore designated best uses to 10 percent of the waters

currently listed on the Priority Waterbodies List (PWL) as precluded or impaired from
nonpoint sources other than atmospheric deposition and contaminated sediments.
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ST2

ST3

ST4

STS

ST6

ST7

ST8

ST9

ST10

Water Qudity Impairment Verification: By 2005, assess 50 percent of waters that currently
need verification of impairment so that they are ether verified and noted in the PWL or moved
to aligting of aknown imparment.

Water Quality Assessment: By 2005, assess 50 percent of waters currently unassessed.

Naturd Resource Information: By 2005, increase the amount and type of natura resource
information covered by the PWL.

Coastdl Zone NPS Program: New Y ork State will work towards full approva of the Coastal
NPS Program.

Watershed Strategies: By 2006, dl waters currently identified as precluded or impaired in the
PWL will bereviewed. The cause and source of the impairments will be confirmed. New
York State will develop Watershed Restoration and Action Protection Strategies to correct
these impairmentsfor dl basns.

Section 303(d) List: By 2002, New Y ork State will update the 303(d) list which includes
TMDL'’sfor waters that have a nonpoint source component.

TMDL’s. By 2008, New York State will develop TMDL’sfor al watersimpaired by
nonpoint sources.

TMDL’s: Within 10 years after development of a TMDL with a nonpoint source component,
New Y ork State will implement NPS management measuresin that area.

New York State will periodically review progress towards god attainment.

Potential Nonpoint Sour ce Management Practices

Management practices are used to prevent or minimize the availability, release or transport of
substances that degrade water qudity. Best management practices (BMPs) are defined as the most
effective and practicable means of limiting the quantity of phosphorus exported from a Ste and
transported downstream. Thislist of BMPsis designed to assist in the selection of appropriate
management measures to control nonpoint sources of phosphorus generated by agriculturd, urban and
forestry land usesin the Lake Champlain watershed. Each practice should be evauated for
compatibility with the Site, codt, pollutant remova abilities and maintenance needs. The ultimate
sdection of one or acombination of BMPs must consder al water quality gods, pollutant trestment
capabilities, Ste conditions, cost, maintenance, and federd, state, or loca regulatory requirements and
programs.

There are many excdlent compilations on BMPsfor various land uses, which give extensve information
on design specifications, maintenance procedures and other details (New York State DEC 1996). Itis
not our intent to reproduce these publications. Instead, this document summarizes those BMPs which
are effective in reducing phosphorus, with specia consderation to implementation in the Lake
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Champlain watershed. A brief description of each BMP is given, dong with any particular advantages
or disadvantagesif used in the Lake Champlain watershed. Some management practices are gpplicable
to more than one land use category (e.g. riparian buffers). These will only be discussed once.

Urban M anagement Alternatives

Urban centers are often considered the best |ocations to achieve nonpoint phosphorus reductions.
Phosphorus loading is obviously more concentrated than for other nonpoint source categories such as
forest land or open spaces. Reducing or preventing increases in phosphorus loads in urban watersheds
requires careful planning, thorough watershed assessments and coordinated implementation of a
comprehensive program that addresses retrofit and new development needs. An integrated approach
that uses a combination of cogt-effective BMPs will achieve the maximum phosphorus reduction
possible (Table 22).

Extended Detention

An extended detention pond temporarily detains and stores peak runoff flows after a storm event.
During extended detention, some pollutants settle out and peek flows are gradudly released from the
pond. Detention ponds are normally dry between storm events and do not contain permanent standing
water. Extended Detention ponds typicaly consst of an excavated area with an embankment dam, a
principa spillway (riser) with an extended detention control device, an emergency spillway and a
velocity disspation device at theriser outlet. |ded detention time for pollutant removal is 40 hours or
greater.

Wet Ponds/Multiple Pond Systems

Wet ponds or retention basins are designed to store and retain runoff. They maintain a permanent pool
of water for partid infiltration and evaporation. Ponds are typically excavated according to design
needs and contributing drainage areas. They usudly have ashdlow inlet area 0.5 to 2 feet degp and a
permanent pool 3-8 feet in depth. A dam and emergency spillway aso control pesk runoff and detain
stormwater for 2-14 days.

Retention is the preferred method of stormwater management when the water table, bedrock, or soil
conditions preclude the use of infiltration. Retention improves sormwater qudity by settling, naturaly
occurring chemica flocculation and biologica uptake. They aso provide a habitat for wildlife and can
be an aesthetic benefit to the surroundings. Retention ponds can reduce the pesk discharge during
sormsto pre-development levels, but they are not effective in controlling post-devel opment increases
in the total runoff volume. Use of exigting naturd wetlands for sormwater management purposes often
requires gpprova from federd, state and local agencies, and care must be exercised so that the wetland
IS not negatively impacted.
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Table22. New York generic urban best management practices summary.
MANAGEMENT RELATIVE LIMITING SPECIAL
PRACTICES COosT CONDITIONS MAINTENANCE ADVANTAGES DISADVANTAGES CONSIDERATIONS
Extended Detention Low None of special Frequency: Moderate J Controlspeak discharge Poor aesthetics, Proneto clogging, difficult
Basins concern, serves Codt: Low rateand downstream bank  J potential for nuisance to achieve detention times,
drainage ar eas of 10- erosion permitsmay berequired
400 acres
Retention Pondsand | Moderate Baseflow required, Frequency: Moderate || Controlspeak discharge Becomes nuisanceif Requires car eful planning,
Artificial Wetlands drainage ar ea served Cogt: Moderate rate, provideswildlife poorly maintained 14-day detention time
depends on type of habitat, recreation, needed for phosphorus
pond or wetland aesthetics. removal, per mitsmay be
required
Infiltration Basin Varies Depth to water, rock Frequency: High Serveslarge High rate of failuredue J Requireseffective
according to and hardpan soil Cost: Moderate/High | developments, provides tounsuitable soilsand | pretreatment to prevent
design permeability, serves groundwater recharge, lack of maintenance, overloading with sediment
drainageareasup to can be adapted to control proneto clogging. and clogging
50 acres peak rateand volume
resulting from large
storm
Infiltration Trench M oderate Depth to water, rock Frequency: High Preservesnatural High failureratedueto J Requireseffective
and hardpan soil Cost: High topography, provides lack of maintenance, pretreatment to prevent
permeability, serves groundwater recharge, requires car eful overloading with sediment
drainageareas< 10 can be adapted to control construction, potential  § and clogging
acres peak rateand volume for groundwater
resulting from large contamination
storm
Sand/Peat/Or ganic M oder ate/ Servesdrainageareas [ Frequency: High Effective end-of-pipe Requiresfrequent Shut down peat filters
Filter Systems Expensive of ¥2-50 acres Cost: Moderate retrofit for urban areas, maintenance during winter freeze
minimal land requirement
Vegetated/Gr assed Low Flow velocity, soil Frequency: Low Someinfiltration; Limited capacity Best used in combination
Swales per meability Cogt: Low nutrient/sediment removal with other practices
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Table 22. (cont.)

MANAGEMENT RELATIVE LIMITING SPECIAL
PRACTICES COsST CONDITIONS MAINTENANCE ADVANTAGES DISADVANTAGES CONSIDERATIONS
Filter Strips Low Flow velocity, dopes | Frequency: Moderate | May beapplied at any Limited capacity Best used in combination
Servesdrainage | # 15% Cogt: Low stage during development with other practices
areas#5
pervious acres
Streambank Varieswith May exacerbate Frequency: varies Provideswildlife habitat, No control of peak rate, | Natural stabilization
Stabilization BMP erosion if stream Codt: varies aestheticsif limited pollutant techniquespreferred over
employed geomor phology isn't bioengineeringisused removal, may structural techniques
accounted for exacer bate erosion wherepractical; may
elsewhere. require permits
Nutrient Low - moderate, | Appliesto Freguency and cost Reduced chemical useand | Must evaluate soil Tailor soil fertility to
Management varieswith landscaped portion of [ depend on soil fertility J§ potential for impacting fertility needsyearly landscape needs
tactic site needs water quality, improves
system’s ecology
Site Restoration/ Varieswith Varieswith BMP Varieswith BMP Flexibility, well- Varieswith BMP Generally, a combination of
Reclamation BMP employed employed employed established water shed employed tacticsismost effective

retrofit techniquethat can
be applied pre- or post-
construction
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Stormwater Wetland Systems

Congtructed stormwater wetlands comprise shalow pools that are designed and constructed to provide
suitable growing conditions for marsh plants, and to smulate water quaity functions of a natura
wetland. These can be newly constructed wetlands, or restored/enhanced wetlands that have been
degraded. Stormwater wetlands are not usually designed to replicate al of the ecological functions of
naturd wetlands. Stormwater wetlands require sufficient baseflow (groundwater) to support the
wetland vegetation, and so may not be gppropriate a many stes. The maintenance burden is especidly
high for the first three years, and can be expensve. Wetland regulations may prevent placement of a
sormwater wetland in a naturd wetland system. These systems dso have highly variable, Ste-gpecific
phosphorus remova capabilities, and are best used for fina polishing of the sormwater.

Infiltration Systems

Infiltration systems are excavated areas in which runoff istemporarily collected and stored until it
gradudly percolates through the permegable soils of the basin or trench floor. Infiltration systems
remove pollutants through sorption, precipitation, straining and bacteria breakdown.

Infiltration basins can treet the peak flow rate and volume from large sorms, and provide necessary
groundwater recharge. However, they are expensve to ingdl, have a high falure rate due to alack of
maintenance and have specific requirements for soil type and maximum dope, depth to groundwater
and to bedrock. Properly functioning infiltration systems are most effective in removing pollution.

Grassed Swales

Swaes are smdl vegetated earthen conveyances congtructed on permesable soils, usudly used to
provide pretrestment before runoff is discharged to another BMP. Swalesintercept and focus the
diffuse overland sheet flow, control pesk discharge, provide some detention and limited infiltration.
Stormwater pollutants are removed by settling and filtration through vegetation and soil. Vegetative
swvaes aretypicaly gpplied to sngle-family residentid developments and highway medians as an
dternaive to curb and gutter drainage systems.

Grassed swaes are inexpengve to ingal and have low maintenance costs. Unfortunately they do not
control soluble pollutants effectively. They are best used in conjunction with other methods of
stormwater BMPs.

Filter Srips

Filter strips are areas of land with vegetative cover that are designed to accept and attenuate overland
sheet flow runoff. Dense vegetative cover facilitates sediment settling and pollutant removad. Filter
Strips are gppropriate for agricultura practices, such as dong the side of afidd. Unlike grassed swales,
filter srips are only effective for overland sheet flow, not for concentrated flows. Filter strips cannot
treet high velocity flows or provide enough storage or infiltration to effectively reduce pesk discharges
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to pre-development rates for desgn slorms. During the growing season they are most effective on low
to moderate dopes. Filter strips are recommended for low dengity development and can be effectively
used as one component of an integrated sormwater management system.

Streambank Stabilization/Stream Corridor Protection

Minimizing streambank and streambed erosion can reduce phosphorus loadings especidly if riparian
and floodplain areas have been in agricultura land use, or if riparian (Stream-related) areas are used as
septic leach fidds. Minimizing stream erosion must be based on a systemdtic evauation of natura
stream channel stability that identifies the cause(s) of the exacerbated eroson rather than smply treating
the symptoms (i.e., stabilizing eroding streambanks). Generally, severd BMPs are used together to
increase stream channd stability, diminish peak velocities and shear stresses on channedl bed and banks.
BMPs include managing sormwater, redigning stream reaches (dope, width to depth ratio), restoring
floodplain and riparian areas, and stabilizing sdlective streambanks.

The gtrips of hedlthy riparian vegetation aong streams (called riparian "buffer” areas) are crucid to
maintaining sable streambanks and minimizing the naturd laterd shifting of stream channels.
Streambank stabilization techniques that integrate natura stream vegetation are preferred, because in
addition to stabilizing the bank, they restore the natura water quaity protective functioning of riparian
aress. Wl vegetated riparian buffers dow stormwater runoff from farm fields as well as urban aress,
and provide an opportunity for roots to take up nutrients dissolved in surface and groundwater.
Phosphorus removd rates depend on land-use and the management techniques employed.

Nutrient M anagement

Nutrient management involves the rate, timing, and placement of fertilizer to encourage maximum
nutrient recycling, minimize the expense of fertilizing, and provide optimum soil fertility for the planted
landscape. Nutrient management is alow cost method for reducing phosphorus runoff from heavily
managed properties such as golf courses or commercial developments. Lower overall maintenance
cogs are often achieved by areduction in the quantity of fertilizer required. The soils must be tested
annualy and the resultsinterpreted by a qudified andyst.

New York State Stormwater Permits

Fina Phase 2 Stormwater Regulations were adopted by USEPA in October 1999 these regulations will
ggnificantly affect how New Y ork State regulates sormwater discharges. New York State DEC is
currently developing a Stormwater Program in order to meet the federd requirements. The new
regulations for storm water permits will increase the scope of the current scormwater permitting
program. For example, facility coverage under the regulations includes congtruction Sites greater than
one acre. The proposed regulations also would include expanded conditions for protecting endangered
species and higtoric properties, and requirements for public notification and pollution prevention plan
performance objectives.

108



While the proposed requirements will not impose a performance standard, EPA believes storm water
management measures required under the regulations will remove at least 80 percent of tota suspended
solids from congtruction Ste runoff. The agency said that by controlling total suspended solids the
measures, or practices, will dso control other pollutants, including heavy metals, oxygen demanding
pollutants, and nutrients commonly found in sormwater discharges.

There are basicdly three groups of activities that will be affected by the new stormwater permits:

1. Phasel activities,
2. Congruction activities disturbing between 1 and 5 acres; and
3. Smdl municipditiesin designated “urbanized aress’ identified by USEPA.

New York State is developing criteria and a process for designating additiond “ urbanized areas’ for
inclusion into the sormwater program. Sengtive waters requiring specia protection from stormwater
will be consdered for designation. New Y ork State will dso consder the possibility of public petitions
for designating additiona municipa candidates.

Permits for designated smal municipalities would need to beissued by New York State by March 1,
2002 and would require programs which focus on Sx (6) minimum aress.

- public education and outreach

- public involvement/participation in sormwater program development

- illiat discharge detection and dimingtion

- condruction site runoff control

- pogt-condruction ssormwater management control including redevel opment
- pollution prevention for municipa operations

Agricultural Management Alter natives

Agricultural nonpoint source pollution is highly site-gpecific and depends on parameters such asthe
types of crops and the farming practices (Table 23). Since phosphorus is often bound to sediments, any
agricultura practices that encourage erosion will contribute to the overal phosphorus load from an
individud Ste. The agriculturd management dternatives are numerous, and have been grouped into five
generd categories: structural methods, livestock management, nutrient management, land use
modifications and tillage methods. Structura methods primarily address water movement from the farm
to the stream. Livestock management attempits to keep livestock from directly degrading water courses.
Nutrient management controls the location and use of fertilizer and manure to maximize the benfit to
the farmer while minimizing the impact to the water bodies. Land use modifications involve riparian
buffers and dternate field management techniques. Tillage methods reduce the runoff and erosion from
tilled fields. Each genera category will be discussed below. Details on each management dternative can
be found in the state’ s management practices catalogue (New Y ork State DEC 1996).

109



Table23. New York generic agriculture best management practicessummary.
MANAGEMENT RELATIVE LIMITING SPECIAL
PRACTICES COosT CONDITIONS MAINTENANCE ADVANTAGES DISADVANTAGES CONSIDERATIONS
Field Diversion $2 - $5 per foot | Slopesmust be < Periodic inspections J Takesonly asmall amount || Littleimpact on runoff Cogt may be offset by hay
15% of land out of production volumes harvesting
not suitablein high easy to design and install
sediment producing
areas
Subsurface Drainage || $3.50 per foot Root infiltration by
hydrophyllic trees
Grassed Waterway $2 - $5 per foot § Not suitablewhere Annual inspections Easy todesign and ingtall; || Can fill up with
base flow exists, or can also act asafilter sediments; takesland
areaswith excessive strip our of crop production
sediment loads
Filter Strip Not effectivein hilly J Regular inspections, | Unobtrusiveeasy toinstall || Not effective with soluble [ Sediment accumulation
areas mowing, sediment and maintain; benefits forms of phosphorusor reduces effectiveness
removal wildlife during winter; short
lifetime (< 5yr)
Streambank
Stabilization
Barnyard Runoff $3,000 - Varies- can be Improvesherd health and Expensive; requiresa Overland flow systems
Management >$50,000 intensive milk production high level of management [ are mor e effective than
skill channdlized flow systems
Fencing/ Livestock $2 - $5 per foot Regular inspections | Inexpensive but effective Labor intensivetoinstall | May requirealternate
Exclusion water supply
Fertilizer Minimal Periodic update of Cost savingsin fertilizer; High level of
M anagement plan, soil testing cost effective approach management skills
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Table 23 (cont.)

MANAGEMENT RELATIVE LIMITING SPECIAL
PRACTICES cosT CONDITIONS MAINTENANCE ADVANTAGES DISADVANTAGES CONSIDERATIONS
ManureManagement || Minimal Soil testing and Cost savingson Requiresintensive
manur e analyses commercial fertilizers management
Equipment Minimal Calibration should Increasesfertilizer
Calibration be performed application effectiveness
regularly reduces costs
Field Priorities L ow cost Periodic soil tests L ow cogt, effective Requiresinformed
and manure analyses decision making
increased costsin terms
of time, resourcesand lab
analyses
Cover Crops $20 - $25 per Minimal Cost effective erosion
acre control program
Crop Rotation Minimal Minimal Improved soil structure; Limitstheyearsa

Conservation Tillage

$20 - $40 per
acre

Not suitablefor all
soils

Annual soil tests

breaksinsect , weed and
disease cycles

Cost effectiveerosion
control;
time, fuel, labor savings

commaodity isgrown

Reduced incor por ation of
fertilizersand
chemicals; plant resid-
uescan beeasily buried

Strip Cropping

$30 per acre

Not compatiblewith
cash cropping
enterprises
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Structural Methods

Field Diversion. A diversion directs runoff away from a particular area of afarm, such asabarnyard
or feedlot, where there are high concentrations of pollutants. It conssts of an earthen channel
congtructed across the dope with a supporting ridge that collects and redirects the runoff entering the
field. This prevents the contamination of clean water entering the area. Diversons are rdldively easy to
design and ingtal and teke little land out of active production. They are not suiteble in areas with high
sediment yields and have little impact on runoff volumes.

Subsurface Drainage. Subsurface drainage consists of a conduit, such as corrugated plastic tubing, tile
or pipe, ingtaled beneath the ground surface to collect and/or convey drainage water. The purposeisto
improve the soil environment for vegetative growth, reduce erosion, and improve water qudity by:
intercepting and directing water movement away from wet areas, removing surface runoff, and
removing water from heavy use areas, such as around barns, barnyards and animal watering facilities.
Problems can be experienced by root infiltration by hydrophillic trees.

Grassed Waterway. A grassed waterway isanaturd or constructed channd, with a parabolic or
trgpezoida cross-section, that is below ground level and is established in suitable vegetation for the
gtable conveyance of runoff. This practice controls surface runoff by conveying it to protected outlets,
thereby preventing gully erosion. Grassed waterways are rdatively inexpensive and can effect sgnificant
phosphorus reductions. This practice does, however, take land out of crop production and is not
suitable where there are high sediment loads or high water tables.

Livestock Management

Livestock Exclusion. Fencing excludes livestock from highly erodible areas, and limits access to
drainage ways and water bodies, thereby limiting the detachment, transport and ddlivery of sediments,
sediment bound pollutants, and the ddlivery of anima waste to surface waters. Fencing aso dlows
prescribed grazing which improves livestock production and manure distribution. Thismethod is
inexpensive but [abor intensive to ingtal and may require an dternate water supply if livestock are
fenced out of the streams.

Nutrient Management

Fertilizer Management. Fertilizer management is contralling the form, rate, timing, and placement of
goplications of fertilizer to encourage maximum nutrient recycling, minimize expense of fertilizing and
provide optimum soil fertility conditions for the planted landscgpe. By carefully managing soil fertility
and targeting fertilizer to species grown, plant growth will be optimized, nutrient losses to proximate
waters will be minimized, and soil conditions will be maintained or improved. Periodic soil tests are
required.

Manure Management. Manure management involves the collection, trangportation and storage of
manure until conditions are suitable for land gpplication or the materid is removed from the Ste. This
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reduces the quantity of manure and the associated phosphorus carried in the sormwater runoff. When
manure is used as fertilizer for the fields, manure and soil testing is critical to ensure proper fertilization
(see Fertilizer Management). Proper timing is aso important to prevent washoff of the manure into
proxima dreams prior to its utilization by the plants and soil. The mgority of manure management
involves planning, however, some manure storage systems can be expensive.

Land Use M odifications

Field Priorities. Feld prioritization refers to ranking farm fields according to their runoff, leaching or
sediment yield potentid, and managing them differently in terms of farming intensity and/or manure
gpplication. The purpose of this practice isto control farm losses of sediments and nutrients to water
bodies while maintaining total crop production and to minimize manure |osses while maximizing nutrient
utilization in the context of adally soreading program. Thisis an effective, low cogt, planning tool.

Cover Crops. Cover crops are close-growing grasses, legumes, or smdl grains, grown primarily for
temporary, seasona soil protection and improvement. Cover crops are planted after harvesting a crop
that leaves little resdue on the soil or, when grown between trees and vines in orchards and vineyards.
Cover crops protect exposed soil, thus control erosion, add organic matter and nutrients, suppress
weeds, remove surplus nitrogen remaining in the soil after harvest, improve soil tilth and fertility. Cover
crops are usualy only grown for one year a modt.

Crop Rotation. Crop rotation is a planned sequence of growing different crops in arecurring sequence
on the same fidd in different years. Rotation is usudly one component of a conservation management
system that in part, reduces erosion, manages excess plant nutrients, and maintains or improves organic
content in the soil. Crop rotation can break cycles of pests, require fewer chemicals, fewer gpplied
nutrients, and ultimately provide greater yields.

Tillage Methods

Conservation Tillage. Conservation tillage refersto any tillage and planting system that maintains at
least 30% of the soil surface covered by residue after planting to reduce soil erasion. Types of
conservation tillage indude minimunill and no-till. Minimumtill equipment (chisd plows, fidd
cultivators, discs, rotatillers, etc.) tills and roughens the soil surface without incorporating al the plant
resdue. A minimum of 30% of the crop residue remains on the soil surface. No-till providesonly a
narrow band of tillage in the seed zone. Crop residues remain on the soil surface, virtualy undisturbed
by the planting operation. This practice benefits water quality by reducing soil eroson, increasing
infiltration and decreasing runoff. Conservation tillage is particularly effective a reducing phosphorus
losses for row crops, which have large exports of phosphorus with conventiond till methods.

Forest Management Alter natives

Timber harvesting, if not carefully planned, can result in significant eroson and nutrient trangport to
surrounding water bodies. Management practices, not previoudy discussed, are described below
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(Table 24). In addition, an ecosystem agpproach to forest management can aso be effective at reducing
nutrient runoff. An ecosystem gpproach involves managing for different components of aforest, such as
plant species composition and age-class distributions. Details on each management aternative can be
found in the state’ s management practices catalogue (New Y ork State DEC 1996).

Planned Harvest Operations

A harvest plan incorporates information about soil, dope and water resources to determine the spatia
limits and intengity of the harvest so as to reduce the potentid for eroson. This practice requires some
additiona time prior to harvest, but it improves the efficiency of the operation and protects the water

quality.
Access Routes’Road Water M anagement

The proper design of logging roads and skid trail systems can significantly reduce eroson. Criticd sSte
features are topography, soils, rock outcrops, wetlands, watercourses, and the future needs of the area.
Properly sited exigting trails should be utilized as much as possible with a minimum of modification.
Logging roads should have proper water management, such as drainage dips, cross-drain culverts or
ditches. Care must dso be taken not to damage drainage controls by heavy equipment and specid
attention should be made to roads on highly erodible soils. Properly designed and maintained drainage
systems can prolong the useful life of the access road.

Riparian Buffers
See Urban Management Alternatives/ Stream Corridor Management
Water cour se Crossings

Water crossings should be avoided unless absolutely necessary. Stable structures can be ingtaled
across watercourses to provide temporary access for logging operations to minimize the effects of the
crossing. Bridges, culverts, or fords may be applicable depending on the ste. The design of
watercourse crossings must take into account fish spawning and migration, as well as protecting against
increased channd erosion or flooding. All disturbed areas should be stabilized immediately after
remova of the water crossing structures.

Sediment Barriers

Sediment barriers typically consst of st fences and/or straw bae dikes ingtaled as close to the limits of
disturbance as possible, to reduce the velocity of sheet flow. These temporary measures can intercept
and detail small amounts of sediment from disturbed areas during rain events. Sediment barriers can be
ingalled near roads, skid trails, landings and other disturbed areas to minimize the impact on proxima
waterbodies. Thereis ahigh percentage of failureif not ingtalled correctly or properly maintained.
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Table24.  New York generic forest best management practices summary.
MANAGEMENT RELATIVE LIMITING SPECIAL
PRACTICES COosT CONDITIONS MAINTENANCE ADVANTAGES DISADVANTAGES CONSIDERATIONS
Access Routes/Road Low Avoid wet soils, steep Routineinspections, [ Improvesefficiency Requires planning Routes must be stabilized
Water Management slopes, rock outcrops frequent mainten- of operations, time and stream crossings
and riparian buffer anceduring harvest protection of wildlife removed after harvest
zones season oper ations cease
Riparian Buffer Low Boundariesmarked [ Effective, easily Lossof timber in Buffer distancevaries
Protection beforelogging implemented; buffer zone; longer according to soil type,
begins benefits ecosystem road/trail network may J dope, cover and season
be needed
Water cour se Moderateto Natural resourcesmay | Periodic removal of Bridgescan be May interferewith fish § No equipment should be
Crossings high limit location and types [ debris removed and reused spawning and operated in the
of crossings; vehicle migration; flooding and J watercourse; disturbed
ac-cessrequirements channel erosion may area after removal should
may restrict use result from be stabilized immediately
constrictions
Sediment Barriers Low Not suited tolarge Regular inspections; J Easy toinstall, High per centage of Soil particle size may limit
drainage areas clean out accumu- fencescan be failurefrom poor effectiveness
lated sediment reused; straw bales maintenance
can be used for
mulch
Planned Harvest Low Regular inspection Improvesefficiency Requires planning
Operations of management of operations, time
practices, post- protection of wildlife
harvest inspection
Vegetation Sitedependent | Largesitesmay Protect area until Food and cover for L argesites may Soil tests, seed selection
Establishment requirerevegetationin [ vegetation isestab- wildlife require special and amendmentsimprove
stages lished; periodic equipment success
topdressing of

Vegetation Establishment/Revegetation

fertilizer may be
needed
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Establishing vegetation on bare soils, particularly on steep dopes, can prevent severe erosion of
sediment to surrounding watercourses. The vegetation may be afast growing grass or legume, later
followed by the planting of trees and shrubs. This management practice can dso provide a habitat for

wildlife. Areas with poor initid establishment should be re-seeded.
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MONITORING PLAN

USEPA guidance (19993, 1999b) recommends that TMDL submittals include a monitoring plan to
determine whether implementation of the TMDL has resulted in atainment of water quaity sandards
and to support any revisonsto the TMDL that might be required. The Lake Champlain Management
Conference (1996a) plan recognized the need for ongoing monitoring to evaluate the success of
phosphorus reduction and other environmenta management effortsin the Lake Champlain Basin.

The ultimate measure of the success of the Lake Champlain Phosphorus TMDL is the extent to which
the in-lake total phosphorus criteria (Table 2) are achieved. Lake phosphorus concentrations can be
monitored relaively easly and unambiguoudy. However, in-lake phosphorus concentrations may or
may not respond as expected to phosphorus management programs in the watershed. A much more
extensive monitoring effort is necessary in order to understand the reasons for any changes, or lack of
changes, observed in lake phosphorus levels so that management efforts can be redirected if necessary.
Figure 5 illugtrates the many different factors that will influence the success of the Lake Champlain
Phosphorus TMDL in achieving the in-lake phosphorus criteria The relationships between these
factors are discussed below.

L ake phosphorus concentrations are strongly determined by tributary phosphorus loads, which are the
focus of the management effort. However, internd |oading from phosphorus stored in lake sediments
can delay the response of the lake to tributary load reductions. This may be especidly true for shallow
aress of the lake such as &. Albans Bay and Missisquoi Bay. Biological interactions within the lake
such as zebramusse infestation may aso affect the phosphorus concentrations in the lake water
through incorporation of phosphorusinto zebra mussal biomass or by enhanced deposition of
phosphorus to the sediments in zebra mussdl feces. If lake phosphorus concentrations do not respond
as expected to documented reductions in tributary loading, it will be important to understand the
possible role of in-lake processes such asinterna loading and biological effects.

Tributary phosphorus loads are highly variable from year to year as aresult of naturd differencesin
wegather and runoff volumes. It istherefore necessary to obtain severd years of monitoring deta before
making inferences about trends in tributary phosphorus loads.

Changes in tributary phosphorus loads will be influenced by point and nonpoint source management
programs. If tributary phosphorus loads do not decline as expected, it will be important to understand
the reasons for the lack of response. Point source phosphorus loads can be monitored by effluent
sampling and flow measurements a dl wastewater trestment facilities in the basin in order to verify
compliance with the phosphorus wasteload alocation for each facility. However, it isimpractica to
directly monitor the phosphorus reduction effectiveness of each nonpoint source BMP ingtalled
throughout the basin. Ingtead, it will be essentid to document the extent of BMP implementation,
including the numbers and types of each BMP within each watershed, in order to confirm that the
intended management effort has actualy taken place. In addition, monitoring should be conducted at a
few carefully chosen demondtration Sites to verify that the agricultural and developed land BMPsin
common use in the Lake Champlain Basin do, in fact, produce significant phosphorus load reductions.
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Figure 5. Monitoring phosphorusreductionsin the L ake Champlain Basin.
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Geomorphic changes in ungtable rivers can contribute sgnificant loads of phosphorus through processes
such as sreambank eroson. Changes in stream channel conditions may affect phosphorus loading in a
manner that isindependent of watershed phosphorus control efforts. A basin-wide stream stability
assessment is needed that identifies the physica condition, sengtivity, and adjustment process of each
stream reach. A program to develop assessment protocols and reference datais being piloted by the
Vermont DEC. The stream stability assessment database should be used to identify reaches having the
highest potentia for phosphorus loading, and to track mgor changes in stream stability within the basin.

If phosphorus loads do not decline in atributary even though al necessary point and nonpoint source
phosphorus reduction practices have been widdy and effectively implemented, it is possible that land
use converson to more developed uses may be offsetting the benefits of the management programs
(Lake Champlain Basin Program 2000a). Monitoring of land use changes throughout the basin will be
necessary to determine the extent to which urban growth and development may be interfering with
atainment of the TMDL. Changesin human populaion and the dengty of farm animasin the basin
should aso be considered.

In-stream storage of phosphorus may cregte a time lag between the implementation of loading
reductions in the watershed and the loading response measured at the tributary mouth. However, a
study of in-stream phosphorus transport in the LaPlatte River (Hoffman et d. 1996) indicated that the
stream channd was not along-term repository for stored phosphorus in that system. Storage of
phosphorusin flood plain or reservoir sediments could be afactor in some rivers. Annua hydrologic
variahility isfactor that requires the collection of a least severd years of consstent monitoring data
before Satiticdly significant trends in tributary |oads can be documented.

The Lake Champlain Basn Program and the States of Vermont and New Y ork are supporting severa
related monitoring programs that address the factors illustrated in Figure 5. The following programs will
be used to evaluate the success of the Lake Champlain Phosphorus TMDL.

L ake Phosphor us Concentrations

The Lake Champlain Long-Term Water Quality and Biological Monitoring Program (Vermont DEC
and New Y ork State DEC 2002) has operated since 1992. This program includes systematic sampling
for anumber of eutrophication parameters including total phosphorus at 14 sationsin the lake. The
lake sampling station network includes at least one centrally located sampling station within each of the
13 lake segments. The cost of operating the Lake Champlain Long-Term Water Quality and Biologica
Monitoring Program is currently $290,000 per year. This program aso provides data on lake tributary
and wastewater treatment facility phosphorus loads (discussed below), as well as avariety of other
water qudity and biologicd measurements.

Long-term eutrophication monitoring data are o avallable from the Vermont Lay Monitoring Program

which has sampled gations throughout Lake Champlain since 1979 (Picotte 2001). Datafrom these
programs will be used to assess phosphorus concentration trends in the lake and compliance with the
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in-lake phosphorus criteria. The cost of operating the Lay Monitoring Program on Lake Champlainis
currently $30,000 per year.

In-L ake Processes

The Lake Champlain Basin Program has supported research and modding studies on internd
phosphorus cycling in the lake. Modes developed by Martin et a. (1994) and HydroQua, Inc. (1999)
are avalable to andyze the effects of interna processes on the response of Lake Champlain to
phosphorus loading reductions.

The Lake Champlain Zebra Mussdl Monitoring Program (Eliopoulos and Stangel 2001) is conducted
concurrently with the Long-Term Water Qudity Monitoring Program and provides information on the
digtribution of zebra mussdls throughout the lake. Data from these programs and other related research
will be used to assess the effects of zebra mussels and other biological interactions on phosphorus
concentrations, phytoplankton populations, and water clarity in the [ake.

Tributary Phosphorus L oads

The Lake Champlain Long-Term Water Quality and Biologica Monitoring Program (Vermont DEC
and New Y ork State DEC 2002) includes sampling for total phosphorus and other parameters near the
mouths of 18 mgjor tributary rivers. Continuous flow gages are operated on each of these rivers by the
U.S. Geologicd Survey or the Quebec Minigiry of the Environment. The flow gages provide data that
are essentid to the estimation of tributary phosphorus loads. The tributary sampling program is
designed to support andysis of trends in phosphorus loads. A specia appropriation of $210,000 per
year (FY 2002) to the U.S. Geologica Survey has been necessary to supplement the long-term stream
gaging program in the Lake Champlain Basin.

The 18 monitored tributaries represent 87% of the Lake Champlain drainage basin, including the lake
segment watersheds where most of the phosphorus load reductions are targeted. However, thereis
little or no tributary monitoring conducted in some of the smaller lake segment watersheds (South Lake
A, Port Henry, Burlington Bay, Northeast Arm, St. Albans Bay). It will not be possible with the
existing monitoring program to directly evauate tributary |oads from these small Iake segment
watersheds.

The Missisquoi Bay Phosphorus Reduction Task Force (2000) report recommended an expansion of
the tributary phosphorus monitoring and flow gaging efforts in the Misssquoi Bay watershed o that
loads can be estimated separately for the Vermont and Quebec portions of the watershed. To
implement this recommendetion, the Quebec Minigry of the Environment will increase the sampling
frequency a six recently established monitoring stations in Quebec near the border crossings on the
Misssquoi, Pike, and Rock Rivers. The Quebec Ministry of the Environment will also add new
continuous flow gages on the Rock and the Ewing Rivers. The Vermont DEC will increase the
sampling frequency at the exigting long-term monitoring stations near the mouths of the Misssquoi River
and the Pike River. The U.S. Geologica Survey will ingall and operate a new continuous flow gage on
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the Pike River near the border in Vermont. A coordinated workplan will be developed between the
Vermont DEC and the Quebec Minigtry of the Environment to ensure that the data are collected and
andyzed in aconsggtent manner in order to estimate phosphorus loads from each jurisdiction within the
Missisquoi Bay watershed.

Wastewater Phosphorus L oads

Mogt of the 60 wastewater treatment facilities in the Vermont portion of the basin are currently required
to conduct regular salf-monitoring for total phosphorus under the terms of their discharge permits.
Requirements to monitor phasphorus concentrations are being phased in a dl Vermont facilities as their
discharge permits are renewed.

All of the 29 wagtewater trestment facilitiesin the New Y ork portion of the basin either self-monitor or
are monitored on a monthly basis by the New Y ork State DEC. All plants will be required to monitor
effluent total phosphorus as their discharge permits come up for renewd.

Effluent phosphorus and flow monitoring data at &l wasteweter trestment facilities will be compiled
annualy. The datawill be used to cdculate the phosphorus loads from each facility to confirm
compliance with the wasteload dlocation.

BMP Implementation

The Lake Champlain Basin Program and the U.S. Department of Agriculture is supporting agricultura
BMP tracking projects at the Vermont Department of Agriculture, Food, and Markets and the New

Y ork Department of Agriculture and Markets. The purpose of these projects is to compile information
on agriculturd BMP implementation and other farm management activities within the Lake Champlain
Basin. The datawill be organized into geographic databases so that the extent of agricultura BMP
implementation in each watershed can be documented and the corresponding phosphorus load
reductions can be estimated. The current cost of the agriculturad BMP tracking programsiis $60,000
per year in Vermont and $76,000 per year in New Y ork.

BM P Effectiveness
Agricultural Water sheds National Monitoring Program Project (Vermont)

The Lake Champlain Basin Agricultural Watersheds Nationa Monitoring Program Project was
conducted during 1994-2000 on tributaries to the Misssquoi River in Vermont, with funding from the
USEPA (Meds2001). The study employed a controlled, paired-watershed design to evaluate the
effectiveness of livestock exclusion, streambank protection, and riparian retoration practices in
reducing runoff of sediment, nutrients, and bacteria from agricultura land. Find results from three years
of post-trestment monitoring confirm that sgnificant reductionsin total phosphorus concentrations and
loads occurred in response to livestock exclusion and riparian restoration.
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Englesby Brook and Little Otter Creek BMP Effectiveness Studies (Vermont)

Two other water quality monitoring projects are underway to evauate the effectiveness of nonpoint
source BMPs in the Lake Champlain Basin. These studies are being conducted by the U.S. Geologica
Survey, in cooperation with the Lake Champlain Basin Program, the Vermont DEC, and the City of
Burlington. One study was initiated during 1999 in the urban Englesby Brook watershed in Burlington,
Vermont. The Englesby Brook monitoring project was designed in anticipation of watershed-wide
urban stormwater control projects planned as part of the Pine &t. Barge Cand Superfund Site
Cooperative Solution. A second study was started during 2000 at an agriculturd Stein the Little Otter
Creek watershed in Ferrisburg, Vermont. Severd agricultura BMPs are planned for the Little Otter
Creek dte. Both projectswill operate for the next severd years, and will measure and compare stream
flows and concentrations of phosphorus and other pollutants before and after implementation of BMPs.
The current cost of operating these to BMP effectiveness studies is $146,500 per year.

Little Ausable Water shed Management Plan (New Y ork)

In 1994, awatershed planning process was initiated to identify nonpoint source delivery areas needing
treatment in the Little Ausable watershed and to recommend BMPs and other management measures
for specific dtesin the watershed. The water quality problems to be addressed were both “in-stream”
and “in-lake’. Thein-stream problem was related to sediment deposition in the Little Ausable and its
tributaries and the impact of this deposition on the fisheries resource. The in-lake problem related to
the impact that phosphorus loading from the Little Ausable has on Lake Champlain.

The Main Lake segment of Lake Champlain, which receives runoff from the Little Ausable watershed,
has a phosphorus concentration of 0.012 mg/l (Table 2) which places this segment of thelakeina
dightly mesotrophic category.

The gods of the planning initiative were to:

1. Reduce phosphorus loading from the Little Ausable watershed by 0.84 metric tons per year (a
0.64 metric ton reduction of phosphorus loading was to be achieved by controlling nonpoint
sources within the Little Ausable watershed, while a 0.20 metric ton reduction of phosphorus
loading from the watershed was to be achieved through the control of point source discharges at
the Village of Peru sewage treatment plant).

2. Enhancefisheries habitat in the Little Ausable River system by reducing sediment loading in the
watershed so as to decrease embeddednessin the river to 10% or less.

The Little Ausable watershed contributes about 4.5 metric tons of phosphorus per year to Lake
Champlain from point and nonpoint sources in the watershed. The Generalized Watershed Loading
Functions (GWLF) model, alumped parameter model, was employed to derive phosphorus loading
esimates for various land uses in the watershed. The GWLF modding study provided an annua
phosphorus loading estimate of 3.77 metric tons from various rurd and urban nonpoint sources within
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the Little Ausable watershed. The difference between 4.5 metric tons and 3.77 metric tons, i.e., 0.73
metric tonsis the contribution of phogphorus loading to the lake from the that the Village of Peru
sewage trestment plant, according to the model. The mode estimated phosphorus loading from corn
fields, on which manure was assumed to be spread from October to May, to be 1.85 tons per year
based on 1993/1994 land use data. It was estimated that phosphorus loading from septic tanks in the
watershed is 0.13 metric tons per year.

On the basis of the GWLF phosphorus loading estimates, farm plans were prepared for the mgjor dairy
producers in the watershed which included seven fams. The farm plansidentified a variety of BMPs
needed to control phosphorus and sediment loading from agriculturd operations in the watershed. In
addition to nutrient management plans that were prepared for each farm, BMPs included manure
gtorage facilities, streambank fencing, control of barnyard runoff and others. To date, gpproximately
$630,000 has been dlocated from New Y ork State Environmental Bond Act funds for BMP
implementation in the Little Ausable watershed. To date, only one dairy producer has been unwilling to
cooperate in the planning process to control nonpoint source pollution in the Little Ausable watershed.

Mouth of the river monitoring for phosphorus and tota suspended solids was initiated in 1991 and it is
continuing. It should be possible to determine from the monitoring over the next few yearsif there has
been a reduction in phosphorus loading as aresult of BMP implementation on farm lands in the
watershed.

In addition to the agricultural nonpoint source control initiatives, there have been two additiona
nonpoint source management initiatives. The Town of Peru Highway Department has cooperated in
gtabilizing eroding road banks and ditches at a criticd Ste in the watershed, and Trout Unlimited and
locd girl scouts have joined forces in a planting project to restore riparian vegetation along nearly 1,000
foot stream segment in the watershed. It is anticipated that the restoration of riparian vegetation will
continue with volunteer groups on an annud basis.

It appears, based on visua observation, that sediment embeddedness in the streams has improved, but
clearly the goa to decrease embeddednessin the river to 10% or less has not been achieved.

Halfway Brook Water shed Management Plan (New Y ork)

In 1998 the Warren and Washington County Soil and Water Conservation Didtricts gpplied for and
received funding from the NY S DEC and the US EPA to study the Hafway Brook watershed. The
results of this study were published as the Halfway Brook Watershed Management Plan in August
2000.

Halfway Brook is a successful trout fishery. In recent years there has been concern that nonpoint
sources of pallution had caused the water quality of the stream to decline. As part of the study, eight (8)
dations were established to measure biologica and chemical levels dong the length of the brook.
Monitoring took place from October 1998 to May 2000. It was determined that water quality is
influenced by runoff from both developed areas and agricultural lands. Phosphorus increases from the
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headwaters to confluence with the cand. Tota suspended solids and fecd coliform levels vary
depending on the season and sample location. Fish and macroinvertebrates are impacted throughout the
stream, most noticeably by storm water runoff entering the brook between Route 9 and Meadowlands
Road.

Implementation of the remedia measures contained in the Halfway Brook study would improve water
qudlity in the brook, enhance the fishery environment and reduce the phosphorus loading to Lake
Champlain proper.

I mplementation of Miscellaneous Water shed BMP's (New York)

In the period 1995 - 1997, there were some 65 agricultura BMP singaled in the Lake Champlain
Basin. These projects impacted approximately 20,000 anima units. From 1997 to date an additiona 76
BMP s have been completed bring to 48,000 the total number of anima units treated. This latter period
includes only projects funded with EPF and Bond Act funds and certainly does not account for the total
agriculturd BMP singdled in the watershed.

These projects will continue and other nonpoint source remedid efforts will beinitiated in the basin. An
accurate estimate of the phosphorus reduction is not possible until additional monitoring results are
avaladle.

L and Use Changes

A satdllite based land use and land cover data set (ca. 1993) was acquired and processed for the entire
Lake Champlain Basin (Millette 1997). These data were used to produce nonpoint source phosphorus
loading estimates from each land use category (Hegman et d. 1999). It will be necessary to obtain
updated and improved land use data for the basin periodicdly (e.g., every five years) so that
phosphorus loading estimates can be refined and the effects of land use conversions on phosphorus
loading can be evauated.

High-resolution, multi-spectral satellite imagery should be acquired for the Lake Champlain Basin as
so0n as possible and andyzed together with existing geographic information coverages and appropriate
ground truth data to produce a new land use and land cover data set for the basin. The U.S. Army
Corps of Engineers has the technical capability to accomplish thiswork, at an estimated cost of $1.5-
2.0 million. Repesating the analysis every five years would cost about $1.0 million each subsequent
time. Theland use and land cover data set produced by this work would support many other
gpplications and needs in the basin in addition to assessment of phosphorus reduction progress.

Additional Research Needs
A mgjor area of further research needed to support the implementation of the TMDL and the

assessment of progress concerns the quantification of phosphorus load reductions from each nonpoint
source management action. A ligt of short-term (one-year time frame) and long-term (multi-year
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project) research needsis given below. A research budget of $200,000 per year should be provided
to support projects of this nature. These funds could be awarded through a competitive proposal
process usng exigting Lake Champlain Basin Program funding mechaniams.

Short-Term Research

1.

Sreambank Erosion. Conduct aliterature review to produce arange of vauesfor sream
erosion and associated phosphorus load. Use geomorphic assessment data and other information
available to estimate the miles of eroding streambank in the watersheds of each lake segment or
mgor tributary. Caculate totd “potential phosphorus reduction” if the streams were stabilized.
($5,000)

Backroad inputs Estimate the number of miles of unpaved backroads in selected watersheds.
Solicit information from town managers about what percentage of these roads present management
chdlenges. Edtimate a reasonable sediment loss coefficient per mile of road. Multiply the miles of
eroding roads by thisloss coefficient and an average sediment phosphorus concentration to
estimate total “potentia phogphorus reduction.” ($10,000)

Construction site erosion. Using data from building permits, estimate the average acreage under
congruction in each lake segment watershed each year. Using loca building codes, estimate what
percentage of these Sites use a standard set of construction sSte BMPs. Using phosphorus loading
coefficients available for congruction ste BMPs, estimate the average annua reduction in eech
lake segment watershed that might be achieved if dl Sites implemented a standard set of BMPs.
($20,000)

Uncertainty analysis. Edtimate the datistical uncertainty associated with the Hegman et d.
(1999) land use based phosphorus loading estimates. ($1,700)

Population growth analysis for nonpoint source pollution. Modd the increased phosphorus
load from suburban development using dternative methods. ($1,700)

Long-Term Research

1.

Conduct afield research study to develop a sediment phosphorus budget for priority |ake segment
watersheds. Quantify sediment sources, transport and fate as well as attached phosphorus
content. Thisisamgor need everywhere in the country and is the only way to eventualy separate
sediment sources and amounts. ($200,000/year for five years in one watershed, then additiona
yearsto calibrate the specifics for other watersheds)

Use watershed modeling and field assessments to relate changes in land use patternsin the

watershed to expected changesin stream geomorphology and phosphorus loading.
($200,000/year for five years)
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3. Réate the stream geomorphic assessment data to sediment phosphorus loading expected in each
major tributary watershed by measuring sediment loss and phosphorus inputs in selected stream
reaches across a variety of conditions. ($150,000/year for three years)

4. Ingrument new light urban/suburban sormwater management technologies to collect water and
bed load samples for analysisin order to estimate the loading from thisland use type. ($100,000 in
fird year for instrumentation, ingalation and initid sampling, $50,000/year afterwards for each
year monitored)
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PUBLIC PARTICIPATION

L ake Champlain M anagement Conference Process

The Lake Champlain Management Conference (1996a) plan Opportunities for Action that established
the framework for the Lake Champlain Phosphorus TMDL was devel oped with extensive public
participation. The in-lake phosphorus criteriawere origindly established for Vermont waters by the
Vermont Water Resources Board through a public rule-making process. The preparation of the
comprehengve plan for Lake Champlain, including the phosphorus reduction chapter and the
watershed phosphorus loading targets, involved substantia public review and participation. The Lake
Champlain Management Conference was advised by Citizens Advisory Committeesin Vermont and
New York. Numerous public input meetings, citizen perception surveys, and focus group discussions
were used to identify issues and establish priority action itemsin the plan, including al aspects of the
phosphorus reduction issue. Summaries of public input on drafts of the plan and program responses
were provided by the Lake Champlain Basin Program Educetion and Outreach Committee (1995), and
by the Lake Champlain Management Conference (1996h).

The Lake Champlain Phosphorus TMDL was developed in a manner consstent with the Lake
Champlain Management Conference (1996a) plan, and involved additiona opportunities for public
participation in Vermont and New Y ork, as summarized below.

Vermont Public Process

The Vermont DEC conducted subgtantia interna and inter-agency consultation prior to release of the
first public draft of the TMDL. Review of working drafts and comments were provided by the
Vermont Department of Agriculture, Food, and Markets, the Vermont Department of Fish and
Wildlife, the Vermont Department of Forests, Parks, and Recrestion, the New Y ork State DEC, the
Quebec Minigtry of the Environment, and the USEPA.

The firg public draft of the TMDL was released by Vermont DEC on June 22, 2001. The June 22,
2001 draft was a Vermont document, and did not include aspects specific to New York This draft
was mailed to an extengve mailing list of over 400, dong with a cover |etter from the Vermont DEC
Commissioner and a schedule of public briefing sessons. At the same time, the draft TMDL document,
the cover letter, and afact sheet were placed on the Water Qudity Division website. The cover letter
explained the context and importance of the TMDL as part of the phosphorus management Strategy for
Lake Champlain. The cover letter, draft TMDL document, and public meeting schedule were
digtributed to the following organizations.

* All municipditiesin the basin

* All other direct wastewater discharge permit holders with phosphorus alocations
* Regiond Planning Commissons

» Vermont League of Cities and Towns
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* Mgor Vermont environmenta groups

* Vermont Farm Bureau

* Vermont Association of Conservation Didtricts

* Natural Resource Conservation Didtricts

« Other statewide agriculturd groups

» Associated Industries of Vermont

» Associated Generad Contractors of Vermont

* Natural Resource Conservation Didtricts

» Vermont Department of Agriculture, Food, and Markets
* Vermont Department of Housing and Community Affairs
» Vermont Department of Fish and Wildlife

» Vermont Department of Forests, Parks, and Recreation
« Vermont Agency of Trangportation

» Vermont Water Resources Board

* New Y ork State Department of Environmental Conservation
* Quebec Minigtry of the Environment

* Vermont Lake Champlain Citizens Advisory Committee
* Lake Champlain Basin Program

* Loca watershed groups

* All Vermont Legidators

The Vermont Agency of Natura Resources (ANR) issued a press release on June 25, 2001
announcing the Draft Lake Champlain Phosphorus TMDL. The press release explained the scope and
importance of the TMDL and encouraged Vermonters to participate in the upcoming public meetings.
An opinion column about the importance of the Lake Champlain TMDL written by the Vermont ANR
Secretary was published in amgjor state daily newspaper on July 17, 2001. An article about the Lake
Champlain Phosphorus TMDL was provided to Vermont newspapers as part of the Vermont ANR's
“Reflections on the Environment” series on September 10, 2001. This article included the schedule of
public mestings.

Nine public informational meetings were held in Vermont & various locations within the Lake
Champlain Basin during August and September, 2001. At each meeting, a presentation was made by
Vermont DEC gaff giving an overview of the TMDL and an explanation of the wasteload alocation
dternatives and other policy choicesto be made. Participants at the meetings were encouraged to send
follow-up written comments to the Vermont DEC for consideration as the draft TMDL was revised.
The Vermont ANR provided awritten progress report on the Lake Champlain Phosphorus TMDL to
the Vermont Legidature in January 2002.

After congdering public comments recelved on the June 22, 2002 draft and conducting further analysis,
the Vermont DEC released a second public draft of the TMDL on April 29, 2002. The April 29, 2002
draft was ajoint Vermont and New Y ork document, and included dlocations and implementation plans
for both gates. The April 29, 2002 draft aso included revisions requested by the USEPA following
informa technica review and consultation.
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A letter from the Vermont DEC Commissioner announcing the April 29, 2002 draft TMDL was sent to
the same mailing list described above. The letter established a public comment period extending to
June 14, 2002 and provided a schedule of public meetings. Paid notices were placed in four Vermont
daily newspapers, and the Vermont ANR provided a press release on the TMDL to state media
outlets. Four public informationa meetings were held during May 2002 at various locationsin the
Vermont portion of the Lake Champlain Basin. The new draft TMDL, the public meeting schedule, a
summary of changes since the June 22, 2001 draft, and an updated fact sheet were placed on the
Water Qudity Divison website.

The Vermont DEC congdered al written comments received on the April 29, 2002 draft in making
find revisonsto the TMDL. All mgor public comments were compiled, and responses to each
comment were provided in a Response Summary document.

New York Public Process

The avallability of the Draft Lake Champlain Phosphorus TMDL for public review was noticed in the
State Environmenta Notice Bulletin dated May 1, 2002. Two (2) public meetings to discuss the
TMDL were held on May 15, 2002 in Westport, NY and Plattsburgh, NY. Ora comments received
at those meetings were consdered with the same weight as written comments.

Written comments were received up to the end of the public comment period on June 14, 2002.
Eleven (11) comment |etters were received (Table 25), many of which contained the same comments,
amilar comments, and/or recurrent themes. A “Response to Public Comments on NY SDEC' s Draft
Lake Champlain Phosphorus TMDL” has been issued August 30, 2002 to provide a collective answer
where possible.

Upon completion of the Response to Comments, and coordination with the State of Vermont to
address adminidtrative issues with USEPA, The New Y ork State DEC approved the Lake Champlain
Phosphorus TMDL and submitted the documents to the USEPA for their gpproval. Upon gpprova by
the USEPA, the Lake Champlain Phosphorus TMDL will becomefind.
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Table 25.

List of organizations that submitted comments to New Y ork State DEC on the Draft
Lake Champlain Phosphorus TMDL

Clinton County Water Qudity Coordinating Committee
Essex County Board of Supervisors

City of Plattsburgh Environmental Services Department
Essex County Department of Community Development and Planning
Internationa Paper, Ticonderoga Mill

American Forest and Paper Association

Boquet River Association, Inc.

Lake Champlain Committee

. Champlain Watershed Improvement Codlition of New York
10. Town of Crown Point

11. New York State Department of Agriculture and Markets

©CoNoOrwWDNE
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