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Preface
The focus of this Impaired Waters Restoration Plan/Total Maximum Daily Load (TMDL) is to address
impairment to uses due to acid rain (atmospheric deposition) in a number of lakes in the Adirondack
Region.  This impairment to uses resulted in the inclusion of these waters  in the 1998 (and subsequent)
NYS Section 303(d) List of Impaired Waters.  Section 303(d) listed waters require the development of
a total maximum daily load (TMDL) or other appropriate strategy to achieve water quality standards
and restore uses, such as aquatic life support. 

About 400 waters are included on the New York State Section 303(d) List because of impairment to
aquatic life support attributed to acid rain.  The majority of these lakes were added to the list in 1998
and were based on chemistry and biologic data from the mid-1980s or prior.  The focus of this
restoration strategy/TMDL is limited to those affected lake waters that fall within New York State
Adirondack Forest Preserve lands.  The reason for limiting the universe of waters to be covered is due
to the applicable water quality standards for these waters.  The applicable pH standard for most waters
outside the Forest Preserve lands is “not less than 6.5.”  While this is a scientifically derived standard
based on the support of aquatic life, it might not be a realistic standard for all waters of the
Adirondacks, where natural limitations such as limited acid neutralizing capacity (ANC), soil
characteristics, geology and hydrology and other considerations suggest some of these waters may have
never attained a pH of 6.5.  Even so, acid rain may still restrict aquatic life support in these waters.  

The ultimate goal for all waters would be that they achieve all water quality standards for classified
waters and support a full and diverse aquatic community.  However, State water quality standards such
as the pH standard of 6.5 have not been applied to waters within the Forest Preserve because of the
alternative protection provided in Article 14 of the New York State Constitution.  If State standards
were applied, a TMDL would have to demonstrate that prescribed loading reductions could meet this
standard.  The lack of specific, numeric water quality standards for Forest Preserve Waters allows for
some flexibility in developing interim TMDL endpoints.  Such variability, as well as the expectation
that TMDL loading capacity and allocation scheme will need to be revised as additional information
is collected, opens the door to developing a “phased” TMDL

Recent USEPA (2006) guidance clarifying the application of phased TMDLs recommends that:  

“...the use of the term “phased TMDLs” be limited to TMDLs that need to be established despite significant

uncertainty and where the State expects that the loading capacity and allocation scheme will need to be revised in

the near future as additional information is collected. For example, such significant uncertainty may arise because

the State is using a surrogate to interpret a narrative standard, or because there is little information regarding the

loading  capacity of a complex system such as an estuary and it is difficult to predict how the a water body will react

to the planned load reductions.”  

Regarding the complexity of the system, the nature of the loading sources responsible for this
impairment to New York State waters also complicates the loading reduction strategy called for in this
restoration plan. Because significant sources lie outside New York State borders any effective loading
reduction strategy must include national (regional) reduction efforts.  Beyond any initial reductions –
and in keeping with the phased TMDL approach – additional reductions are likely to be needed to attain
water quality standards and restore uses of at least some of these waters.  However the complexity of
the transport, deposition, in-water effects and appropriate natural limitations – factors that vary
somewhat across the range of 143 target waters – suggest that an incremental/phased approach is
appropriate.  



Another important aspect of this restoration strategy/TMDL is the associated monitoring plan.  EPA
recommends that phased TMDLs include monitoring plans to determine if load reductions in fact lead
to attainment of water quality standards.  The complexity of this particular water quality problem also
supports the need for monitoring.  But other aspects such as the remote location of many of these
waterbodies, the fact that many of them were originally listed as impaired based on data that are now
20-30 (or more) years old and the clear potential that a fair portion of these waterbodies might never
achieve full compliance with the existing numeric state water quality standards also highlight the
importance of the monitoring component.  

While retaining a minimum pH of 6.5 as the ultimate goal for these waters, this phased TMDL uses a
hierarchy of interim aquatic life support thresholds.  As the emission of acid rain precursors are reduced
regionally, monitoring data will be used to assess pH recovery and aquatic life support, and to refine
simulation models to see what additional reductions would be necessary to achieve further recovery and
a higher level of aquatic life support.  This iterative adaptive management cycle is an appropriate
strategy to deal with the complexities of restoring these acid rain waters.  

Additional note: Although atmospheric deposition is the primary source of mercury loading to many
of these same lakes, this TMDL does not address mercury or mercury-related water quality issues.   
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Impaired Waters Restoration Plan for Acid Rain Lakes (NYS Forest Preserve)
and Proposed TMDL for pH/Acid Rain Impacts

1.0   Introduction
The 1998 (and subsequent) New York State Clean Water Act (CWA) Section 303(d) List of Impaired
Waters identified a number of lakes (and some streams) in the Adirondack Mountain Region of the state
as having designated uses (aquatic life support) impaired by low pH and associated impacts.  The listing
is based on monitoring data collected by the NYSDEC Division of Fish Wildlife and Marine Resources
(DFWMR) and the Adirondack Lakes Survey Corporation (ALSC)  during the 1970s and thru 1986.
The ALSC found that region-wide, the source of lower pH was predominantly mineral acidity derived
from atmospheric deposition.   A portion of the low pH lakes contained naturally occurring organic
acids derived from their watersheds.  This document outlines an Impaired Waters Restoration
Strategy/Total Maximum Daily Load (TMDL) for a subset of these lakes; specifically those acid rain-
impaired lakes that lie within the New York State Forest Preserve lands.  This restoration strategy relies
on statewide, regional and national efforts to reduce atmospheric emissions and, in turn, reduce loadings

x xof the acid-producing contaminants sulfur and nitrogen oxides (SO , NO ).  

The strategy proposed here is that of a phased
TMDL.  This approach recognizes the significant
uncertainty in attaining standards in these waters –
the complexity of the pollutant loading
calculations, the lack of recent water quality data
and the limits of available models to determine current and projected conditions for many of these
waters – and relies on an iterative re-evaluation and revision to loading and allocation schemes.  Upon
the Federal implementation of initial planned reductions (see Appendix 17.3), these waters will be
monitored and re-evaluated to determine how the waterbodies react to the reductions and assess the
potential for further recovery by individual waterbodies.  Modeling tools will also be refined to reflect
additional information that is collected.  If uses/standards are not being supported/met, the restoration
strategy/TMDL will be revised and the need for appropriate additional reduction measures and other
actions to achieve additional recovery (where feasible) will be identified.  

Acid Rain Lakes/Streams in NYS Forest Preserve, Adirondack Region, New York

Waterbody and Segment ID: Multiple segments, see Appendix 17.1 for complete list.

Drainage Basin/Sub-basin: 

Hydrologic Unit Code:

Multiple Basins (Black River, Saint Lawrence River, Lake Champlain,
Upper Hudson and Mohawk River Basins).
Multiple HUCs

Applicable Stream Standard: These waters “are to be maintained in their natural condition.”

Section 303(d) Listing: These waters are included on the 2006 List (Part 2a and Appendix A),
these waters first appeared on the 1998 List.

The phased TMDL approach recognizes the
significant uncertainty in attaining standards in these
waters and relies on an iterative re-evaluation and
revision to loading and allocation schemes. 
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2.0   Background
In accordance with Section 305(b) of the Federal Clean Water Act (CWA) (33 U.S.C. 1315(B)), New
York State is required biennially to prepare and submit to the United States Environmental Protection
Agency (USEPA) a report addressing the overall water quality of the State's waters.  This report is
commonly referred to as the 305(b) Report or the Water Quality Report. New York State updates the
water quality information used to satisfy Section 305(b) on a continuing, five-year rotating basin
approach through its Waterbody Inventory/Priority Waterbodies List Assessment Program.  

In accordance with Section 303(d) of the CWA, the State is also required to prepare and submit to
USEPA a biennial report that identifies waters that do not meet or are not expected to meet surface
water quality standards and/or do not support appropriate uses after implementation of technology-based
effluent limitations or other required controls.  This report is commonly referred to as the Section 303(d)
List.  Waterbodies included on the list are considered to not support appropriate uses due to
impairments that require the development of a total maximum daily load (TMDL) or other appropriate
strategy to achieve water quality standards and restore uses. 

A TMDL represents the assimilative or loading
capacity of a waterbody, taking into
consideration point and nonpoint sources of
pollutants of concern, natural background and
surface water withdrawals.  These loading
capacity calculations quantify the amount of a
pollutant a water body can assimilate without violating a state’s water quality standards and allocates
that load capacity to known point sources in the form of wasteload allocations (WLAs), nonpoint
sources in the form of load allocations (LAs), and a margin of safety (MOS).  In short, a TMDL is
developed to identify all the contributors to surface water quality impacts and set load reductions for
pollutants of concern needed to meet water quality standards.  

EPA guidance (Sutfin, 2002) describes the statutory and regulatory requirements for approvable
TMDLs, as well as additional information generally needed for USEPA to determine if a submitted
TMDL fulfills the legal requirements for approval under Section 303(d) and EPA regulations.  New
York State believes that this TMDL report adequately addresses the following items in the May 20,
2002 guideline document:

1. Identification of waterbody, pollutant of concern, pollutant sources and priority ranking
2. Description of applicable water quality standards and numeric water quality target(s)
3. Loading Capacity 
4. Load allocations (LAs) 
5. Wasteload allocations (WLAs) 
6. Margin of Safety
7. Seasonal Variation
8. Monitoring Plan to track TMDL effectiveness.
9. Implementation (although a specific Implementation Plan is not required)

10. Reasonable Assurances
11. Public Participation

In short, a TMDL is developed to identify all the
contributors to surface water quality impacts and
set load reductions for pollutants of concern
needed to meet water quality standards. 
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3.0  Description of Waterbody, Watershed, Pollutant, Sources, Priority Ranking
3.1  Waterbodies and Watershed
The New York State CWA Section 303(d) List of Impaired Water Requiring a TMDL includes 400
waterbodies where the impairment is the result of atmospheric deposition (acid rain).  Of these, 143
lakes are located within designated Adirondack Forest Preserve (FP) lands.  The focus of this TMDL
plan is limited to these Forest Preserve waters due to the specific protections from other sources of
pollution afforded these waters and the unique water quality standards that apply to them.   A list of
these waterbodies is presented in Appendix 17.1.    The other acid rain waterbodies outside the Forest
Preserve will be addressed in a separate future restoration strategy/TMDL.   

The lakes that are the focus of this restoration plan lie in the Adirondack Region of New York State.
This region includes portions of a number of larger drainage basins, most of which contain some of the
143 acid rain-impacted lakes of the Forest Preserve lands.  The locations of the affected Forest Preserve
watersheds in the Adirondacks region are shown in Figure 1. The lakes are distributed widely
throughout the region in a number of different major drainage basins. These waterbodies are generally
remote and subject to no local sources of impact. 

3.2  Pollutants
Acid rain refers to the deposition of sulfuric/nitric acids onto watersheds and ultimately into streams

x xand lakes.  Dilute sulfuric and nitric acids are formed when oxides of sulfur (SO ) and nitrogen (NO )
react with water in the atmosphere.  The specific water quality concern in these waterbodies is not with

x xthe sulfuric/nitric acids or SO  and NO  levels in the waters, but rather with lowered pH levels and
elevated aluminum concentrations that are the result of the atmospheric deposition.   Research in the
Adirondack Region has shown that lake water acidity also results in higher mercury levels in fish.  A
recent report summarizing 1990 to 2000 data states that the mean pH of precipitation in New York State
is 4.3 (USEPA 2003).  Without sufficient buffering capacity of soils in the surrounding watershed,
lower pH in a waterbody will occur.  In addition to the effect of lower pH, acid waters also react with
naturally occurring aluminum in the watershed to increase aluminum concentrations, potentially in
excess of water quality standards.  Aluminum concentrations above standards are toxic to certain native
fish species.   

3.3  Sources 
Due to the remote location and the general prohibition of discharges to waters within the Forest
Preserve, the primary (in fact, the lone significant) source of impairment to these waters is atmospheric

x xdeposition.  SO  and NO  can be transported long distances by atmospheric circulation patterns before

xlanding on the surface of the watershed.  The primary source of SO  emissions is coal-burning power
plants, while other sources include petroleum refining and combustion, and metal smelting (NEIWPCC
2004). The combustion of fossil fuels, chiefly by automobiles and electric power plants, is the primary

xsource of NO  in the atmosphere (NEIWPCC 2004). 

While naturally occurring watershed conditions can influence water quality in these lakes, impacts from
atmospheric deposition due to anthropogenic sources is the focus of current efforts.  Many of these
specific sources lie outside the borders of New York State.  Because of this (and other factors) this
restoration plan is somewhat atypical from more traditional TMDLs.  In fact, this situation was
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recognized when these waters were first included on the New York State Section 303(d) List back in
1998:  

The extensive studies which have been conducted on the “acid rain” waterbodies have shown that the water quality

problem and resulting aquatic life impairment is not the result of wastewater discharges subject to control under the

Clean Water Act.  Therefore, a TMDL analysis in the classical sense may not be appropriate.  Since the problem and

its solution is a national issue requiring implementation under the Clean Air Act, the Department is requesting that

USEPA take the lead in developing the TMDL for all states that are affected by this water quality problem.  

The 1998 List also noted that:  

...Efforts are underway on a national level to reduce pollutant emissions  required by the Clean Air Act.  New York and

other northeast states have taken legal action against EPA to accelerate implementation of controls, particularly in the

Midwest.  Monitoring of these waters will be continued to assess changes in water quality resulting from implementation

of the Clean Air Act.  These changes are expected to occur only slowly over the time. 

3.4  Priority Ranking
The NYSDEC includes these Forest Preserve lakes on the Section 303(d) List on the part of the List
designated as Part 2a - Multiple Segment/Categorical Impaired Waterbodies Segments (atmospheric
deposition).  It is noted that these waters might be addressed by a pollutant/source-specific TMDL.

Figure 1 - Acid Rain Impaired Lakes of the Adirondack Forest Preserve Watersheds 
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Waterbodies on this part of the list that are also in the Forest Preserve are also noted as being high
priority waters, i.e., waters scheduled for TMDL/restoration strategy development within the next two
years. 

The identification of priorities for TMDL development is a function of various factors, including severity
of problem, availability of monitoring data, local support, availability of funding,
applicability/availability of modeling tools, identification of appropriate endpoint (i.e., water quality
standards), etc.  Additionally, circumstances regarding many of these factors change over time.
Consequently USEPA has agreed that states may limit the prioritizing of waters on the list to
identification of those waters where TMDL development is a high priority for the next two year period
(i.e., until the next Section 303(d) List is published).  This flexibility allows states to respond to changing
landscape, take advantage of other strategies and approaches, and direct TMDL development to where
it will have the greatest benefit.  

4.0  Applicable Water Quality Standards and Numeric Targets
New York State has specific numeric water quality standards for pH in classified surface waters of the
state.  For Class AA, AA-Spcl, A, A-Spcl, B and C waters the pH “shall not be less that 6.5 nor more
than 8.5" and for Class D pH “shall not be less that 6.0 nor more than 9.5."  New York State also has a
specific numeric water quality standard for aluminum for classified surface waters of the state.  For Class
AA, AA-Spcl, A, A-Spcl, B and C waters, the a water quality standard of 100 :g/l for ionic aluminum
applies for the protection of aquatic life (chronic).  However, preliminary modeling (Battelle, 2006)
found that would be unrealistic to meet these standards in all the acid rain waters of the Adirondacks.

xIn fact, in pre-industrial times, before the development of significant anthropogenic sources of SO  and

xNO , many of the waters in the region of New York Forest Preserve had pH levels lower than the New
York pH standard of 6.5 (Charles et al. 1989).

However, while these standards apply to classified waters of the state, waters of the Forest Preserve are
not classified.  Protection of these waters is regulated by the New York State Constitution, rather than
the water quality standards regulations in 6 NYCRR Parts 700-706 cited above.  As a result, the
possibility of developing a TMDL for these waters – using an endpoint other than 6.5 – was explored.

4.1  Land Classifications
Forest Preserve lands of the Adirondacks are protected by the “forever wild” provisions of Article XIV,
§1 of the New York State Constitution, which reads in part as follows: “The lands of the state, now
owned or hereafter acquired, constituting the forest preserve as now fixed by law, shall be forever kept
as wild forest lands.” A reasonable and generally accepted interpretation of the State Constitution
language suggests that the waters of the Forest Preserve are to be maintained in their natural condition.
It was initially thought that the flexibility provided by this interpretation would allow for the
establishment of a TMDL with a pH target of less than 6.5 that would be appropriate for Adirondack lake
waters, be reflective of geological limits and character of the Adirondack region,  and also be more likely
to be attained.  However, as outlined below, efforts to establish a single specific numeric criteria for pH
and/or aluminum that are known to be reflective of natural limitations for all the 143 waterbodies were
not successful.  As an alternative to single specific criteria, tiered interim criteria/recovery goals were
developed as endpoints for the Forest Preserve acid lakes Phase 1 TMDLs.
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4.2  Water Quality Standards
Because protection of the Forest Preserve lands and waters is governed by the language of the State
Constitution rather than the parameter-specific numeric water quality standards, it becomes necessary
to establish numeric water quality targets for these Phase 1 TMDLs.  These targets would be used to
determine whether or not recovery has been attained and appropriate uses are protected.   

Four potential substances/measurements were considered as numeric targets corresponding to the natural
condition of these waters:  pH, dissolved reactive Al, acid neutralizing capacity (ANC), and the Acid
Stress Index (ASI).  Of these, pH and Al were determined to be the most appropriate for use in the
development of acid rain TMDLs in the Adirondacks Region.  A summary of aluminum chemistry can
be found in Neville et al, 1988.  

The ANC was discounted because it is not linearly related to pH or Al3+ or toxicity, and hence, is not an
optimum toxicity indicator.  However, although there is no state water quality standard for ANC, this
measure can provide a qualitative sense regarding margin of safety in that it represents the buffering
capacity remaining in the system.  The ASI incorporates aluminum, hydrogen and calcium and ranges
from no acid stress to total mortality (Baker et al. 1990a).  However ASI is only representative of
individual species and therefore is not as suitable as pH or Al for describing lake condition.  In the
Adirondack Park waters, Baker et al. (1990b) found that pH alone was as good or occasionally a better
indicator of water toxicity to fish than composite indexes, such as the ASI.

Having decided on the use of pH and/or aluminum as appropriate indicator parameters, attention then
turned to determining appropriate numeric criteria for these parameters.  However, efforts to establish
single specific numeric criteria for pH and/or aluminum that are known to be reflective of natural
limitations of all the 143 waterbodies were not successful.  The variation in the characteristics affecting
water chemistry and aquatic life support in these waters (lake area, lake volume, watershed area, soil
type, soil depth, groundwater flow, retention time, etc.) were too great for single values to be reached.

After considerable consultation
and deliberation with DFWMR
staff, it was determined that the
existing state water quality
standards for pH (never below 6.5)
and Aluminum (never above 100
:g/l, ionic) in classified waters are
also are the most appropriate criteria for describing thresholds for adverse ecological impacts.  However,
as an alternative to single specific criteria, a hierarchy of interim recovery goals were proposed for the
Forest Preserve acid lakes TMDL. These criteria were derived from estimates of toxicity thresholds for

IMpH levels and concentrations of inorganic monomeric aluminum (Al ) that, although less stringent than
existing standards for classified waters, would signal recovery in lakes affected by acid precipitation.
For example, one such hierarchal goal would be the attainment of conditions which would allow for the
maintenance of populations of acid tolerant fish, of which brook trout (Salvelinus fontinalis) is an
appropriate representative. 
  
It can be argued that historically many Adirondack Forest Preserve lakes had naturally low pH values,
did not ever achieve year round values exceeding 6.5, and were never inhabited by highly diverse fish

After considerable consultation and deliberation it was
determined that the existing state water quality standards for pH
(never below 6.5) and Aluminum (never above 100 :g/l, ionic)
in classified waters are also are the most appropriate criteria for
describing thresholds for adverse ecological impacts.
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assemblages.  However it would be grossly inaccurate to assume that the existing state water quality
standards for pH have no applicability to the majority of the Forest Preserve lakes.  A report of 1812
lakes included in the EMAP survey of the Adirondack Region of New York State found that while 41%
(743 lakes) are chronically acidic or sensitive to episodic acidification, of these acid-sensitive lakes only
17% (126) were dominated by naturally occurring organic anions and were therefore assumed to be
naturally acidic lakes (Driscoll, 2001).  Statistically, then, it would be reasonable to assume that of the
143 lakes singled out for attention in this Restoration Strategy/TMDL, less than 25 would be likely to
be naturally acidic lakes.  (Sinnott, 2005) 

Clearly if a single set of criteria are to
be broadly applied to a large number
of lakes, then these criteria must be
adequately protective of all lakes.
Rather than proposing less stringent
criteria as ultimate targets, these
targets should be adequate to restore
water quality and appropriate aquatic
life support in all the Forest Preserve
lakes.  As reductions are
implemented and resulting improvements measured, it is appropriate to evaluate individual lakes to
determine if, on a case-by-case basis, less stringent criteria might represent the “natural condition” of
particular lake.  When there is evidence supporting an exception to the more protective statewide criteria

IM(pH > 6.5; Al  < 1.0 :m/l), Use Attainability  Analyses (UAAs) can be conducted for those lakes where
the statewide criteria are unlikely to be attained due to natural acidity.  However it is important to stress
that such naturally acid lakes must be individually identified, and that the ecosystems of all lakes cannot
be assumed to be less supportive of aquatic life until proven otherwise.   

While a pH of never below 6.5 and Aluminum of never above 100 µg/l (ionic) are the ultimate goals for
these lakes, it is understood that the achievement of the ultimate goals is an iterative process and that
some lakes, due to natural limitations, may not be capable of achieving this goal.  Therefore, the
following narrative-based tiered interim criteria/recovery goals will be used to establish Phase 1 TMDLs.

4.3  Interim Criteria
Over the past 20 years, the ecological impacts of acid precipitation have been studied extensively and
within the Adirondack Region, long-term monitoring and analysis has identified chemical trends in 52
lakes since 1992.  Biological investigations related to acidification recovery are also underway.  This
study has produced criteria indicating thresholds of ecological impairment.  Such criteria are useful in
identifying lakes that are in the process of recovery.  

Table 1 outlines a hierarchy of interim recovery goals for the acid lakes phased TMDL.  The first of these
recovery goal/criteria (Full Recovery) reflects conditions that would meet existing New York State water
quality standards for classified waters of the state.  Lakes meeting this goal would support aquatic
ecosystems that reflect abundant and diverse aquatic life consistent with unimpacted lakes within the
Adirondack Ecological Zone.  As discussed above, it is appropriate to consider this tier to be the ultimate
goal for all the acid rain lakes, at least initially.  

When there is evidence supporting an exception to the more

IMprotective statewide criteria (pH > 6.5; Al  < 1.0 :m/l), Use
Attainability  Analyses (UAAs) can be conducted for those
lakes where the statewide criteria are unlikely to be attained
due to natural acidity.  However it is important to stress that
such naturally acid lakes must be individually identified, and
that the ecosystems of all lakes cannot be assumed to be less
supportive of aquatic life until proven otherwise.   



Table 1 - Interim Recovery Goals for Acid Rain Lakes 

Tier Chemical Criteria Biological Criteria Basis

Full Recovery pH: summertime instantaneous
values never below 6.5;
(snowmelt  season pH values1

consistently greater than 6.0)
Aluminum: Al (ionic) < 100
ug/L

Full aquatic biological
communities consistent
with unimpacted lakes
within the Adirondack
Ecological Zone.

New York
State water
quality
standards.

(10 D)Tier 1 - Interim pH: for snowmelt season pH 2

$ 6.0;

IM (10 D) Aluminum: AL  $2.03

umol/L or  54 ug/L

Lakes capable of
supporting sensitive
Cyprinids and sensitive
invertebrates survival.  

Driscoll et al,
2001,
described
these values
as
“indicators”
of recovery

Tier 2 - Interim pH: 1-day average $ 4.9;

(10 D) snowmelt season pH $ 5.4

IM (10D) Aluminum: AL not to
exceed 4 umoles/L or 108 ug/L 4

Lakes capable of
supporting brook trout
survival.

Proposed by
Battelle, for
the support of
brook trout. 

Naturally Acidic
Lakes

N/A Acid bogs,
certain
seepage lakes,
etc.   Based
on wetland
vegetation
and hydrology
these waters
are
considered to
be naturally
acidic.

March 1 thru May 31 during which runoff from melting snow occurs; also a critical1

spawning/hatching period.
(10 D) represents ten day rolling average.2

inorganic monomeric aluminum.  3

The conversion for inorganic monomeric aluminum is based on the molecular weight of
4 

IMaluminum (Snyder, personal common).  Concentrations of Al  in micromoles /L can be converted
to micrograms /L by multiplying by the atomic weight for Al, 26.982 (Baldigo and Lawrence,
2000)
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The other tiers represent interim Phase 1 criteria/goal toward full recovery.  The Tier 1 interim
criteria/recovery goal reflects a Lowest Observed Effects Concentration (LOEC), whereas the Full
Recovery goal correspond to No Observed Effects Concentration (NOEC) for acid rain-impaired
ecosystems.  This tier reflect aquatic ecosystems with abundance and diverse communities, but at levels
lower than those consistent with unimpacted waters.  Lakes at this tier would be capable of supporting
more than acid tolerant species of fish.  

The Tier 2 interim criteria/recovery goal reflects a level of recovery sufficient only to sustain populations
of acid-tolerant fish as the only resident, self-reproducing fish species.  Brook trout (Salvelinus
fontinalis) has been suggested as a potential representative acid tolerant species for monitoring and
assessment purposes, however, other species, such as the black-nose dace (Rhinichthys atratulus) might
prove to be more appropriate.  These lakes that would also support a less diverse invertebrate assemblage
of acid tolerant species.  

The last criteria/goals represents Naturally Acidic Lakes.  Fish species may not be present in these waters
and invertebrates are limited to lower abundances of acid-tolerant species.  These lakes are naturally
acidic and will not support a healthy population of fish and invertebrates.  Note that while such lakes are
assumed to exist in the Adirondacks, no specific lakes have been assigned to this category/tier nor has
specific criteria for such lakes been developed.  Such a designation would need to be carefully evaluated
on a case-by-case basis.

In conclusion, it is likely that the natural limitations of each of the 143 waterbodies cause water quality
conditions to fall within the range of the four tiers.  Modeling efforts to date have been limited in their
ability to characterize and assign each of these lakes to one of the four tiered recovery levels at the outset
of this process.  However this limitation need not stall the implementation of a phased restoration
strategy.  The initial loading reductions (see Section 9.2) are reflective of the federal and state reduction
efforts already identified and being implemented.  Ongoing monitoring and assessment, including the
refinement of modeling efforts, will continue during the implementation of these emission reduction
efforts in order to evaluate the actual recovery and estimate the potential for additional recovery of these
lakes.  As knowledge is gained regarding the appropriate natural limitations of specific waterbodies,
these waters will then be assigned to the appropriate recovery level.   

Also note that the Interim Recovery Goals criteria outlined in Table 1 includes corresponding chemical
and biological criteria.  The advantages of chemical criteria are they are easier to measure and more
straightforward basis for a TMDL.  However the chemical and biological criteria may not correspond
exactly across all lakes.  And while chemical criteria has the advantages noted above, biological criteria
are generally a better indicator of ecosystem health.  Evaluation of recovery in specific lakes will give
appropriate weight to both biological and chemical criteria and will recognize that support of a full native
aquatic biological community is reflective of waters without impairment to aquatic life uses.   

5.0 Water Quality Conditions 
New York’s Adirondack Park consists of over 6 million acres of forest, lakes, streams and mountains.
The area includes the largest wilderness area east of the Mississippi River and is a tremendous natural
resource enjoyed by millions of visitors each year.  Unfortunately, it is one of the most sensitive regions
in the United States to acidic deposition and has been impacted to the extent where significant fish
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populations have been lost.  In the 1990s, EPA reported that 10 % of Adirondack lakes are acidic based
on their surveys of 153 waters larger than 10 acres.  The ALSC, which included lakes less than 10 acres
in their extensive survey of 1469 lakes, found greater impacts:  24% of Adirondack lakes are seriously
acidic (pH of less than 5.0 have been recorded). They further found that approximately half of the waters
surveyed in the Adirondacks have a mid summer acid neutralizing capacity less than 40 µeq/L and can
be classified as sensitive to acidic deposition (Baker, et al, 1990). 

Paleoecological studies involving the analysis of sediment cores collected during the 1980s showed that
many of the study lakes became acidic only in the last 10-50 years during the time when air pollution and
acidic deposition levels were highest.  Other studies have similarly documented that fish population
declines and losses of entire populations occurred in many lakes within the last 10-50 years.

The list of waters impaired by acid rain/atmospheric deposition that is included in the current Section
303(d) List of Impaired Waters was first developed in the 1998 Section 303(d) List.  This list of these
waters was established by the Adirondack Lakes Survey Corporation (ALSC) in the mid to late 1980s,
and DFWMR studies that go back even farther (1960s and 1970s).  The ALSC surveyed approximately
1,400 lakes, representing about one-half of all water bodies in the Adirondacks.  Note that the focus of
the ALSC work was on Adirondack lakes and does not include impacted, low order streams or impacted
waters of the Catskills. 

6.0  Desired Endpoint 
As discussed in Section 4.0, the protection of the waters of the Forest Preserve are governed by the New
York State Constitution as “forever wild” rather than by the specific numeric water quality standards
regulations that apply to other classified waters of the state.  Initially it was thought that this would allow
for the establishing of appropriate – but less stringent and achievable endpoints – for these waters.
However as noted above, establishing less stringent common criteria that was adequately protective of
all 143 waterbodies was not successful.  

As a result the approach taken in this restoration strategy/TMDL has been modified toward that of a
phased TMDL.  Rather than establishing a traditional TMDL, the objective of which would have been
to attain less stringent endpoints, the proposed approach is to strive for the more protective existing pH
and Aluminum endpoints that are currently in place for most waters of the state through a phased TMDL.
These ultimate endpoints are as follows.  

pH shall not be less that 6.5 (nor more than 8.5).
Aluminum less than 100 :g/l, measured as ionic aluminum.

However, as a result of natural limitations, some of these 143 waters may never achieve the above
ultimate endpoints. The most recent available data and modeling indicate that none of these 143 waters
currently meet the less stringent Tier 2 interim criterion/recovery goal, as discussed in Section 4.0 and
Table 1.  NYSDEC concludes that, due to a long history of human-induced conditions and natural
limitations, the initial goal of this TMDL/Recovery Plan should be to establish Phase 1 TMDLs for all
143 waters that meet the Tier 2 interim criterion/recovery goal.  These initial endpoints are: 

pH greater than or equal to 5.4, as a 10-day rolling average.  
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Initial modeling shows that existing planned emission reductions in conjunction with some additional
measures (e.g., lime addition) would allow the 143 lakes to reach the above Tier 2 interim criteria/goal.
Given the limits of the modeling, the complexity of transport, deposition and in-water effects, the
variability of conditions and the uncertainty as to what constitutes the natural condition in each of these
lakes, this would seem an appropriate Phase 1 endpoint from which to evaluate progress and consider
an appropriate next phase TMDL. 

7.0  Source Assessment 
The primary and virtually only source of pollutants to these remote waters in undeveloped watersheds
is atmospheric deposition.  The primary emissions responsible for atmospheric deposition are sulfur

2 xdioxide (SO ) and oxides of nitrogen (NO ) from the combustion of coal, oil and natural gas. The
combustion compounds are transformed into sulfuric and nitric acid and transported downwind before
they are deposited.

Sources of emissions responsible for acid rain include many of the conveniences we take for granted
everyday.   The burning of fossil fuels to supply the electricity we use is a significant source of sulfur
dioxide and nitrogen oxides. Another source is the burning of fuels to power cars, trucks, buses and
airplanes.  Emissions from these common and widespread sources originate virtually everywhere.  Some
of the emissions originate within New York State; and some component of the pollutant load is from
sources worldwide.  But the waters of the Northeast and Adirondacks are most affected by sources from
Southeast to Midwest United States and Canada.    

8.0  Load Capacity
The loading capacity is defined as the greatest amount of loading of a substance that a water can receive
without violating water quality standards.  In this case, the critical loads would be the amount of
sulfuric/nitric acid deposition that result in a lake reaching a specific water quality endpoint.  For
pollutants that are specifically limited by a water quality standard, the calculation of TMDL loading

x xcapacity is straight-forward.  However the relationship between SO  and NO  emissions and pH in a lake

x xis not only indirect, but nonlinear, interdependent (SO  and NO  loading need to be considered in terms
of loading pairs) and varies depending upon a host of lake and watershed characteristics.  In such
complex situations estimates of critical loads are often developed using models.  A modeling approach
to estimate the response of a variety of lakes to various levels of atmospheric deposition is certainly
appropriate in this case.  

However as discussed previously, there are
a number of other factors that introduce
significant uncertainties into the modeling
of lake responses and the calculation of the
loading capacity for this TMDL.  These
include the lack of current condition
baseline data (pH data for most of the lakes
are 20 or more years old), the uncertainty in
the relationship between sulfuric/nitric acid
deposition and the resulting concentrations of pH and aluminum in the lake, and quantification of the

There are a number of other factors that introduce
significant uncertainties into the modeling of lake
responses and the calculation of the loading capacity for
this TMDL. These considerations, complications and
the level of uncertainty inherent in these calculations
strongly suggests that the adaptive implementation
approach of a phased TMDL is appropriate.  
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availability of acid neutralizing cations in the soil of each lake watershed.  There is also some uncertainty
regarding the relationship between pH and aluminum concentrations and the resulting level of support
and diversity of aquatic life.  And as noted above, the ability to model ecological limitations for 143
waterbodies with varying characteristics has proven to be a challenge.  And while the ultimate stated goal
of this TMDL/Restoration Strategy is full compliance with existing water quality standards for pH and
aluminum, recognition that attaining these standards may, in fact, be unrealistic for some of these waters
also needs to be taken into consideration.  These considerations, complications and the level of
uncertainty inherent in these calculations strongly suggests that the adaptive implementation approach
of a phased TMDL is appropriate. 

The adaptive implementation approach applied here uses the model to estimate what impact defined
loading reductions  – in this case, those that are planned or already in place (such as the Clear Air
Interstate Rule, or CAIR) – will have on water quality.   As these reductions are implemented,
monitoring of the waters conducted and the models refined, the question of what additional loading
reductions would be necessary to meet appropriate goals can be considered with more confidence.  

9.0  Pollutant Allocation 
Typically a TMDL allocates the Load Capacity among Waste Load Allocation (WLA) or point sources,
Load Allocation (LA) or nonpoint sources, and a Margin of Safety (MOS).  Given the limitations of the
model, some consideration was given to delaying the identification of the TMDL pollutant allocation
until after additional data were collected and the model could be further refined.  However recent
USEPA guidance entitled “Clarification Regarding “Phased” Total Maximum Daily Loads” discussed
this specific issue.  The guidance recommends that the phased approach is appropriate for “TMDLs that
for scheduling reasons need to be established despite significant data uncertainty and where the State
believes that the use of additional data...would likely increase the accuracy of the TMDL load calculation
and merit the development of a second phase TMDL” (USEPA, 2006).  

Using what is acknowledged to be both limited but also the best available modeling information, a
pollutant allocation was developed for an initial phase TMDL.  A modeling framework was used to
provide estimates of pH and aluminum concentrations after the implementation of the CAIR reductions.
In summary, the approach included: delineation of lake subwatersheds; classification of subwatersheds
based on soil and vegetation types; application of a watershed hydrology model for runoff and
groundwater flow; and the application of an enhanced version of the PHREEQC geochemical  model
to simulate lake chemistry (Battelle 2006, included as Appendix 17.4).  However the modeling showed
that even after full implementation of the CAIR reductions the desired interim TMDL endpoint is not

3achieved.   Therefore the TMDL uses the addition of CaCO  (lime) as a buffer in order to reach the
interim endpoint (Battelle 2006, included as Appendix 17.5).

The specific components of the pollutant allocation are discussed below and outlined in the Acid Rain
Adirondack Forest Preserve Lakes TMDL Table in Appendix 17.2. 

9.1  Waste Load Allocation 
As discussed previously, these lakes are remote waters that are regulated by the New York State
Constitution as being “forever wild.”  Consequently, there are no point sources of significant acidity
loading in these watersheds now or expected in the future.  Therefore, a wasteload allocation of zero is
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allotted to point sources to these waterbodies.  This allocation is reflected in the WLA column of the
TMDL Table in Appendix 17.2. 

9.2  Load Allocation 
Load allocations have been developed by using models to simulate each of the lakes under specific
deposition loads.  The modeling approach reflects varying characteristics in each of the lakes that affect
water chemistry and aquatic life support such as lake area, lake volume, watershed area, soil type, soil
depth, groundwater flow, retention time, etc.  Limited calibration of the hydrological components of the
model (i.e., quick or surface runoff, shallow and deep groundwater recharge proportions) was conducted
using four (4) of the 143 lakes for which data were available.  The model was then used to simulate lake
responses to loading conditions that represent an estimate of atmospheric deposition reduction after full
implementation of the federal Clean Air Interstate Rule (CAIR).  The TMDL Table shows for each lake

x x 4 3 4the estimated LA for SO  and NO  (specifically SO , NO  and NH ) in kg/d based on the CAIR
reductions.  

The modeling revealed that only one of the 143 lakes (Monument Lake) would meet the initial phase
interim recovery pH goal of 5.4.  Because a TMDL needs to demonstrate that targets (even initial phase
interim targets) can be met, the TMDL Table also includes a column that shows the amount of CaCO3
(lime) that would need to be added to the lake to meet the target pH.  It is acknowledged that the liming
of these lakes is not the best option or even a practical option for many of the lakes.  Such an approach
does not address the underlying source of the problem, is only a short-term fix and would result in
significant disruption in what is designated a wilderness area.  Post-implementation monitoring, model
refinements, identification of “natural conditions” in these lakes and future reductions to meet the
ultimate water quality criteria is expected to reduce and/or eliminate the need for liming to meet goals
in these lakes.  However in order to satisfy requirements of a TMDL, these liming calculations are
included as a possible option to meet the interim goal.   

9.3 Margin of Safety
A margin of safety (MOS) is typically included in TMDL calculations in order to compensate for the
uncertainty in the calculation and/or effectiveness of load reductions in achieving water quality
restoration goals.  This MOS can be either explicit, i.e., expressed in the TMDL as loadings set aside
specifically for the MOS, or implicit, i.e., incorporated into the TMDL through conservative assumptions
in the analysis.  In this TMDL the MOS is expressed implicitly by assigning LAs that reflect meeting a
pH of 5.5, rather than the initial phase interim target of 5.4.  

A common criticism of TMDLs is the relatively arbitrary nature of the MOS.  However as discussed
previously, the uncertainty involved in the modeling and loading calculations for this TMDL are quite
significant and it would be difficult to identify a MOS sufficient to reasonably assure that restoration
goals would be met.  Because of such uncertainty this phased TMDL relies on adaptive implementation
and monitoring to directly track progress toward restoration.  While identification of an MOS is required,
the iterative nature of this phased TMDL and the emphasis on a monitoring component to track the
restoration of these waters and support model refinements provide additional assurance that water quality
goals will eventually be achieved. 
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10.0  Seasonal Variation 

Like margin of safety, seasonal variation should be considered in TMDL calculations in order to assure
that standards are met during all anticipated conditions.  It has been observed that levels of pH drop
during the spring freshet in response to the rapid influx of low-pH water that has had no opportunity to
interact with the deeper soil horizons.  Figure 2 shows the magnitude of seasonal and inter-annual  pH
variability for West Pond in the Adirondacks.  West Pond is part of the ALSC Long Term Monitoring
program; monthly pH values are shown for 1992-2000 demonstrating interannual variability. Changes
in climate patterns (e.g., El Niño) and forest maturation can influence the hydrologic response and, in
turn, the chemical response of the lake. 

Seasonal variation is a direct result of the relative inflows to waterbodies.  The flows for each of the
compartments from each of the major lake contributing watershed classes are shown in Figure 3.  These
hydrographs show flow from the thin till, thick till and direct runoff classes. Thin-soil and deep-soil
hydrographs contain shallow groundwater outflow, deep groundwater outflow, and quick (surface) runoff
components. The direct runoff land class includes rocky areas and upstream water bodies, and consists
only of quick runoff. Seasonal peaks associated with early winter rainfall and spring freshet can be
clearly seen.

Figure 2 - West Pond, Long-term pH Monitoring Results
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In order to account for critical conditions, the pH target of 5.5 (including  the MOS), is expressed as a
10-day average to be met during the period, March 1 - May 31, when lake pH concentrations are
expected to be most impacted by winter rainfall and spring freshet.  From an ecological perspective, this
time period is significant because brook trout hatching occurs and larval forms transform into juvenile
fish.  Spawning and hatching of other cool water fish (e.g. walleye, northern pike, pickerel, white
suckers, etc.,) is also likely to occur.

The design of the monitoring component to support the restoration of these waters will take into account
the seasonal variation during spring freshet to better insure that water quality standards and restoration
goals are met under all conditions.  

Figure 3 - Typical annual flow patterns for various lake contributing watersheds
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11.0  Reasonable Assurances
EPA guidance calls for reasonable assurances when TMDLs are developed for waters impaired by both
point and nonpoint sources.  In such cases waste load allocations for point sources are dependent on
assumptions about nonpoint source load reductions.  Therefore it is necessary to provide reasonable
assurance that the assumed reduction of nonpoint sources will occur in order for the TMDL to be
approved.  

However in waters impaired solely by nonpoint sources, reasonable assurances regarding load reductions
are not required in order for a TMDL to be approved.  It is obviously preferred that TMDLs include some
reasonable assurances.  But in this case it is difficult for New York State to assure that reductions of

x xloadings well outside its borders will be achieved.  Reductions in SO  and NO  will be achieved through
the implementation of the Federal CAIR program.   While NYSDEC will assure that New York State’s
CAIR reductions are achieved, the state must  look to USEPA to insure that other states meet their CAIR
reduction obligations.  

Going beyond CAIR, NYSDEC intends to insure additional reductions achieved through the
implementation of the New York State Acid Deposition Reduction Program (ADRP).  The ADRP

x xrequires certain electric generators in the State to reduce emissions of SO  and NO  to 50 percent below
Phase 2 levels of the federal acid rain program in order to protect sensitive areas of the state, including
the Adirondack and Catskill mountains. 

Additionally, the adaptive/iterative nature of this phased TMDL approach also influences the discussion
of reasonable assurance.  As noted above the emphasis on a monitoring component to measure actual
water quality conditions, track the restoration of these waters and support model refinements provide
additional assurance that water quality goals will eventually be achieved. 

12.0 Monitoring Plan 
As discussed in considerable detail above, the lack of recent data for these lakes, the complexity of the
atmospheric, hydrologic and biogeological processes involved in lake acidification, and the limitations
inherent in attempting to model conditions in 143 lakes cause considerable uncertainty in the TMDL
calculation.  As a result, the proposed approach to addressing impairments to these waters by
atmospheric deposition is through a phased TMDL.   This phased restoration strategy/TMDL initially
relies on emission reductions already in place and continued monitoring and assessment of the Section
303(d) Listed waters to determine current conditions (as many are listed based on twenty-plus year old
data) and track progress toward restoration.  The results of this monitoring and assessment effort are used
to identify if further reductions (or additional time for implemented reductions to take full effect) are
necessary to meet water quality restoration goals.     

This iterative adaptive implementation approach is consistent with the findings of the National Research
Council Committee to Assess the Scientific Basis of the Total Maximum Daily Load Approach to Water
Pollution Reduction (2001).  The Committee recommends an iterative process by which waterbodies
previously placed on the 303(d) list are in some cases returned to a “preliminary list” for further
assessment.  This recommendation of re-assessment has particular utility in the case of these Adirondack
Forest Preserve lakes for a couple reasons.  As has been pointed out, the most recent monitoring data are
twenty or more years old and may not reflect changes (improvements) resulting from reductions over the
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past two decades.  Additionally, although the ultimate goal for these waterbodies is the full compliance
with existing water quality standards for classified waters, the nature of the regulatory environment for
these waters – specifically, the Constitutional “Forever Wild” clause – suggests that periodic re-
assessment of individual waterbodies is appropriate to determine what is an achievable level of
restoration.  

An appropriate adaptive implementation program for Adirondack Forest Preserve lakes would be
two-pronged and iterative, because while the general causes (sulfuric/nitric acid deposition) and effects
(increased acidity and mobilized metals and fish extirpations) are well-established trends in these lakes
taken as a set, the history, and therefore the potential of every individual lake is not known.  Therefore,
an adaptive implementation program suited to the state of knowledge and goals would 1) move toward
attainment of the water quality standards using initial load reductions based on requirements
(federal/regional and statewide) that are currently in place, and 2) move toward the resolution of specific
uncertainties regarding other individual lakes and the biogeochemical processes affecting acidity in
waterbodies of the Adirondacks region as a whole.  The adaptive implementation program would include
the following four components, to be conducted concurrently and revisited as necessary when new
information is generated:

1. Implement Loading (Emission) Reduction  

x xInitial reductions of SO  and NO  emissions and sulfuric/nitric acid loads to Adirondack watersheds are
based on requirements that are already in place.  These include those included in federal regulation
(including  the Clean Air Act Amendments and Clean Air Interstate Rule (CAIR)) and state/local
measures such as the recently adopted New York State Acid Deposition Reduction Program (ADRP).

2. Monitoring 
Water quality monitoring and the development/refining of modeling capabilities (where appropriate) will
be conducted to determine current baseline and track progress toward restoration in individual
waterbodies.  The balance between the monitoring and modeling efforts will depend upon available
resources and technical limitations in the modeling.  

3. Assess Recovery 
Results of monitoring and modeling of individual waterbodies will be evaluated to determine chemical
and biological recovery based on Proposed Tiered Recovery Goals.  Proposed Tiered Recovery Goals
are discussed in more detail in Section 4.0.

4. Consider Further Potential Recovery
The assessment of individual lakes will determine if other factors might limit the attainment of ultimate
recovery goals and whether it is appropriate to establish that “natural conditions” for some individual
waters are less than those outlined in the full recovery goal.  

An adaptive implementation or phased TMDL allows load allocation policies and monitoring programs
to be developed consistent with the current level of scientific support and with the reasonable expectation
that ongoing monitoring and modeling concurrent with load reductions will reduce uncertainty and
correspondingly improve management recommendations. The National Resource Council (NRC)
Committee has recommended an adaptive implementation approach in its 2001 examination of the
scientific basis of the TMDL program conducted by request of the U.S. Congress.  Although this NRC
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report did not explicitly address the challenges of atmospheric deposition, it did address the science
needed by states to comply with TMDL program requirements and its general conclusions concerning
the proper role of the scientific method in implementing TMDL programs are applicable.

The strength of an adaptive management
approach lies in the balance between caution
and scientific probing.  Unnecessary societal
costs that provide little or no environmental
benefit, are limited by a cautious approach and
scientific investigations to probe uncertainty
and improve our understanding.  Uncertainty
is an inevitable consequence of several
elements of environmental problem-solving:  in this case, the complex and nonlinear interplay of
atmospheric, watershed, and chemical processes; the abstraction of reality provided by models; and the
lack of current baseline data for assessing and applying models to many of these waterbodies.   The
inevitability of uncertainty requires an implementation strategy that properly balances caution with
application of the results of continuing investigation and monitoring. Adaptive implementation as
defined by the Committee is “a process of taking actions of limited scope commensurate with available
data and information to continuously improve our understanding of a problem and its solutions, while
at the same time making progress toward attaining a water quality standard” (NRC 2001 p.90).

Recent USEPA guidance clarifying phased TMDLs note that the implementation of the TMDL should
include a monitoring plan and a scheduled timeframe for the revision of the TMDL.  The guidance also
recognizes that these elements would not be an intrinsic part of the TMDL, nor would these elements
be subject to USEPA approval.  

 The details of the monitoring plan to support this phased TMDL will be developed separately .  The
scope of the plan will depend upon available resources and support from USEPA.  However in order to
make the most of those resources, the plan will also be developed in collaboration with the NYSDEC
Division of Air and Division of Fish Wildlife and Marine Resources, both of which have considerable
interest and experience in the study of atmospheric deposition.  It is anticipated that the monitoring effort
would be incorporated into existing monitoring efforts already in place and would begin in 2007.  

13.0 Implementation
The first phase of reductions outlined in this restoration strategy/TMDL are based upon federal/regional
requirements that are already in place and being implemented.  These include the Clean Air Interstate
Rule (CAIR) that was put into place in 2005, as well as reductions that were included in the 1990 Clean
Air Act Amendments.  In addition, other reductions through the state and local measures, such as the
New York State Acid Deposition Reduction Program provide additional reductions that are not
accounted for in the loading calculations.  

A table with projected reductions under CAIR and NYS programs is included as Appendix 17.3.  

The strength of an adaptive management approach
lies in the balance between caution and scientific
probing.  Unnecessary societal costs that provide
little or no environmental benefit, are limited by a
cautious approach and scientific investigations to
probe uncertainty and improve our understanding.
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14.0   Public Participation  
14.1. Availability for Comment 
Notice of availability of the Draft Impaired Waters Restoration Strategy/TMDL was included in the State
Environmental Notice Bulletin on August 16, 2006 as a Region 4, 5, 6 and statewide notice. A 30-day
public review period  was established for soliciting written comments from stakeholders prior to the
finalization and submission of the TMDL for USEPA approval.  The public comment period officially
ended on September 15, 2006.  

Comments were received from The Adirondack Council.  These comments addressed various aspects
of  TMDL which were considered in finalizing the TMDL (see discussion below).  In addition, continued
Department review and discussion with USEPA resulted in some clarifications and modifications.   The
Massachusetts Department of Environmental Protection also requested clarification of some of the
information in the TMDL. 

14.2. Response to Public Comments
Many of these comments submitted by The Adirondack Council (Council) reflect some of the same
concerns (interstate sources of loading, natural limitations, lack of recent lake-specific monitoring data,
counter-intuitive modeling results requiring some verification) that led NYSDEC to propose a phased-
TMDL that relies on an incremental, adaptive management approach to restoring these waters, rather
than a more traditional TMDL.   

The Council points out that the primary source of pollutants causing acid rain impaired lakes are located
outside New York State; and that restoration activities should address these sources rather than be
limited to management methods that can be conducted within the state.  NYSDEC agrees with this and
notes in the Preface to the TMDL that “any effective loading reduction strategy must include national
(regional) reduction efforts.”  The fact that sources lie outside New York State and that this TMDL is
“atypical from more tradition TMDLs” and that “the problem and solution is a national issue” requiring
federal leadership by USEPA is also noted in the discussion of Sources (Section 3.3).  

The Council commended DEC for stating a goal of restoring lakes to their natural chemistry, but also
noted such a goal is problematic, pointing out that natural pH in some lakes may be lower than chemical
goals set by the TMDL.  While both chemical and biological criteria are outlined in the TMDL, there
is concern that the chemical criteria will be used to determine recovery, even though a full native aquatic
biological community has been restored.  NYSDEC agrees that biological support may be a better
indicator of ecosystem health.  In the discussion of Interim Criteria (Section 4.3) language has been
added to the effect that biological indicators could drive the determination of recovery in some lakes.

The Council supports the assertion that increased monitoring in these waters is needed.  They also
suggest it would be useful and efficient to monitor these waters for impacts from mercury at the same
time.  NYSDEC agrees that establishing a mercury baseline would be valuable and will consider adding
this component to the monitoring effort, dependent upon available resources.  

The Council notes that the “modeling done for the TMDL seems to be flawed.”  This assessment was
based on the discrepancy between CAIR and TMDL modeling results and the fact that the TMDL model
yielded results with little change in pH.  NYSDEC has acknowledged in the TMDL document the
limitations of the model information and the need for further refinement of the modeling.  The
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capabilities of the model were the focus of considerable discussion with USEPA during the development
of this TMDL.  And it was these limitations that contributed to the decision to propose a phased
TMDL/adaptive management strategy.  It is anticipated that newer monitoring data and future
refinements to the model will shed light on the Council’s questions concerning the difference between
CAIR and TMDL modeling results.  

3The Council strongly opposes the use of lime (CaCO ) to raise pH in these lakes.  They point out it this
approach does not address the underlying source of the problem, is only a short-term fix and would result
in significant disruption in what is designated a wilderness area.  NYSDEC acknowledges and agrees
with the concerns expressed by the Council.  As noted in the Load Allocation (Section 9.2) discussion,
the liming calculations are included in order to satisfy requirements for TMDL approval, specifically a
demonstration that targets (in this case, initial phase interim targets) could be met.  The discussion goes
on to acknowledge that: 

...the liming of these lakes is not the best option or even a practical option for many of the lakes.  Such an approach does not
address the underlying source of the problem, is only a short-term fix and would result in significant disruption in what is
designated a wilderness area.  Post-implementation monitoring, model refinements, identification of “natural conditions” in these
lakes and future reductions to meet the ultimate water quality criteria is expected to reduce and/or eliminate the need for liming
to meet goals in these lakes. 

The Council also expressed support for the biological criteria of “full aquatic biological communities
consistent with unimpacted lakes within the Adirondack Ecological Zone” that is included in the TMDL
They state that such criteria will be more appropriate in determining necessary reductions than criteria
that focuses on more popular fishing species.  
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Appendix 17.1 

The 143 water bodies in NYS Forest Preserve that appear on NYS Section 303(d) List for Acid Impairment
      

   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

ALUMINUM POND    SL-1-P109..P293...P315    

0903-0006

538111.2500 4846308.0000 St.Lawrence   pH=5.59 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

AMPHITHEATER POND C-15-P114...P131

formerly 1003-0018

550420.8750 4906345.2130 Lk Champlain   -      -      -      

ASH  POND    SL-25-P309-12-12-P326    

formerly 0905-0028

513714.2344 4883127.8572 Oswegatchie/Black      pH=5.01 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

BALSAM   LAKE    H-240-180-78-P909

1203-0007

516850.1562 4830852.5000 Mohawk   pH=4.86  

DFW, 1975    

  No Fish  DFW,

1969   

  No      

BARTLETT POND    C-86-3-P338    

1001-0027, formerly 1003-0012

578160.1563 4909362.6713   Lk.Champlain      pH=5.48 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

BEAR   POND    SLC-32-P257A-P264...P271    

formerly 0902-0007

556782.9687 4916380.7851   St.Lawrence      pH=4.93  

DFW, 1982    

         No      

BLACK POND (EAST)    SL-1-P109-162--P233-1-P234    

0903-0007

573788.7188 4894360.6890   St.Lawrence      pH=6.32 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

BLACK POND (WEST)    SL-1-P109-15-P178-1-P179    

0903-0027

532826.2500 4888598.0000   St.Lawrence      pH=5.36 

ALSC, 1985    

  No Fish 

ALSC, 1985   

  No      

BUCK POND    SL-1-P109-4-1-P081    

formerly 0903-0037

500176.0937 4879043.0000 St.Lawrence      pH=4.5  

DFW, 1975    

  No Fish  DFW,

1975   

  -      

BUCK   POND    SL-25-P309..124-P343

0905-0001

532497.7812 4814416.8781 Oswegatchie/Black   pH=4.89  

DFW, 1975    

  No Fish  DFW,

1975     

  No      

CARRY   POND    H-469...P669

1104-0003

541218.8438 4836689.9800 Upper Hudson      pH=4.92  

DFW, 1977    

  -      Yes      

CHUB LAKE    H-369..20..P264

1104-0013, formerly 1104-0004

538220.0626 4789638.0000  Upper Hudson      pH=4.24  

DFW, 1979    

  -      No      

CLOCKMILL POND    H-369-20-23-4-P228    

1104-0013, formerly 1104-0005

533344.4063 4798004.4333  Upper Hudson      pH=4.02  

DFW, 1979    

  -      No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

CONLEY LINE PD    SL-1-P109..133-P202-3-P204    

formerly 1003-0003

557872.9375 4913151.0000  St.Lawrence      pH=4.50  

DFW, 1976    

  -      No      

COVEY  POND    SL-25-132-P373...P374    

formerly 0905-0029

505382.6250 4870714.6273  Oswegatchie/Black   

 

  pH=4.35 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

CRACKER POND    SL-25-118...P375   

formerly 0905-0005

508821.0937 4875888.0000  Oswegatchie/Black   

 

  pH=4.88 

ALSC, 1984    

No Fish  

ALSC, 1984   

  No      

CROOKED  LAKE    SL-25-132-P373    

0905-0006

505075.1563 4871307.5000  Oswegatchie/Black   

 

  pH=4.64  

DFW, 1975    

  No Fish  

DFW, 1968    

  No      

CROPSEY POND    Ont  19-  40-22-P492-1-P480    

0801-0039

494455.1563 4862132.5000  Oswegatchie/Black   

 

  pH=4.53 

ALSC, 1984    

  No Fish  

ALSC, 1984   

  No      

  CURTIS  POND    SL-25-P309-9-2-P313    

formerly 0905-0004

519181.0937 4889633.0000  Oswegatchie/Black   

 

  pH=4.00 

 DFW, 1982    

  -      No      

  DOG  POND    SL-25-P309-9-P316    

0905-0004, formerly 0905-0031

522106.0937 4889028.0000  Oswegatchie/Black   

 

  pH=5.10 

ALSC, 1984    

  No Fish 

ALSC, 1984   

  No      

  DONUT  POND    SL-25-P309-9-5-P315    

formerly 0905-0081

520736.0938 4889428.0001  Oswegatchie/Black   

 

  pH=4.75

unknown    

  No Fish 

ALSC, 1986   

  No      

  DOUGLAS POND    SLC-32-20-95-P148    

formerly 0902-0012

549703.9063 4915673.4119   St.Lawrence      pH=4.69

unknown    

  No Fish 

ALSC, 1985  

  No      

  DUCK  POND    Ont  19-  40-22-P492    

0801-0039, formerly 08010040

493340.1563 4865842.5000   Oswegatchie/Black  

  

  pH=4.58  

ALSC, 1984    

 No Fish  

ALSC, 1984   

  No      

  E. BEECHRIDGE POND 

  

SL-25-073-26-44-P203    

formerly 0905-0020

501450.1563 4867977.5000   Oswegatchie/Black  

  

  pH=4.76  DFW,

1982    

  No Fish  

DFW, 1972    

  No      

  EAST  POND    Ont  19-  60-P676-2-2-P678    

0801-0041

495865.1563 4842982.5000   Oswegatchie/Black  

  

  pH=4.93 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  EMERALD  LAKE    SL-25-73-26-40..P190

0905-0008

498381.0937 4874293.0000   Oswegatchie/Black  

  

   pH=4.71 

ALSC, 1984    

 No Fish  

ALSC, 1984    

  No      

  FERRIS  LAKE    H-240-144-38-P777    

1201-0003

529946.1250 4794532.0000   Mohawk      pH=4.94  

DFW, 1978    

  -   No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

  FIFTH CREEK POND    Ont  19-  57-10-3-P635    

0801-0075, formerly 0801-0042

493615.1563 4854172.5000   Oswegatchie/Black  

  

  pH=4.13  DFW,

1979    

  -      No      

  FLORENCE POND    Ont  19-  60-5-P664-P664a    

formerly 0801-0067

478169.5938 4842230.0184   Oswegatchie/Black  

  

  pH=5.20 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  GAL  POND    SL-25-133-1-P376    

formerly 0905-0009

508466.0938 4876833.0000   Oswegatchie/Black  

  

  pH=5.09 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  GOOSENECK LAKE    Ont   19-P1007-10-3-P1010    

formerly 0801-0043

511682.3594 4824063.2880   Oswegatchie/Black  

  

  pH=4.24 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  GRASS  POND    SLC-32-P171    

formerly 0902-0002

539992.6250 4944965.4959   St.Lawrence      pH=4.61 

ALSC, 1984    

  1977  No Fish 

ALSC, 1984    

  Yes      

  GRASSY  POND    SL-25-131-P362    

formerly 0905-0033

511926.7344 4881026.2814   Oswegatchie/Black  

  

  pH=4.81 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  HAWK  POND    Ont  19-  40-P493-6-1-P504    

0801-0044

503255.1563 4867117.5000   Oswegatchie/Black  

  

  pH=4.65 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  HIGH  POND    SL-1-P109-11...P172    

0903-0025

513076.0937 4880923.0000   St.Lawrence      pH=5.48 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  HOLMES  LAKE    H-369-P127-46-12-P168-1-P168    

1104-0006

546160.0625 4782053.0000  Upper Hudson   pH=4.25  DFW,

1979    

  -      No      

  INDIAN  LAKE    Ont  19-  81-58-5-P852    

0801-0002

519695.1562 4829037.5000   Oswegatchie/Black  

  

  pH=4.89 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  Yes      

  INDIAN MOUNTAIN P   SL-25-P309-12-1-2-P325    

0906-0037

514450.8594 4885828.2523   Oswegatchie/Black  

  

  pH=4.87 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  JOCK  POND    Ont  19-  40-P493-32-16-P583    

0801-0077, formerly 0801-0045

511334.9376 4855322.4275   Oswegatchie/Black  

  

  pH=4.78 

ALSC, 1984    

  1975  No Fish 

ALSC, 1984    

  No      

  KITFOX  POND    SLC-32-20-95-96-P142    

formerly 0902-0003

549470.5313 4914983.3578   St.Lawrence      pH=4.92  

DFW, 1982    

  -      No      

  LAKE  COLDEN    H-543-15-P706    

1104-0007

581729.0625 4886158.0000   Upper Hudson      pH=4.70  

BWR, 1983    

  -      No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

  LITTLE CROOKED LK   SL-25-132-3...P372    

formerly 0905-0010

504640.1563 4872362.5000   Oswegatchie/Black  

  

  pH=4.62 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  LITTLE ECHO POND       ???    

formerly 1003-0006

551268.1563 4906029.2793   Lk.Champlain      pH=4.10  

DFW, 1976    

  No Fish  

DFW, 1976    

  Yes      

  LITTLE FISH POND    SL-25-P309-11-P319-P320    

formerly 0905-0082

518176.0938 4884788.0000   Oswegatchie/Black  

  

  pH=5.33 

source unknown   

  No Fish 

ALSC, 1986    

  No      

  LITTLE LONG POND    SLC-32-20-95-P141    

0902-0004

549211.5001 4915502.0001   St.Lawrence      pH=4.70  

DFW, 1982    

  -      No      

  LITTLE METCALF LK   H-240-180-P799-19-P768    

1201-0227, formerly 1203-0009

522536.2500 4791248.7442  Mohawk   pH=4.81  

DFW, 1975    

  No Fish  

DFW, 1975    

  No      

  LITTLE NORTH WHEY  

 

   ???   

formerly 1003-0007

549227.5938 4907234.1403   Lk.Champlain      pH=4.43 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  LONE DUCK POND    SL-25-126-4-P350    

formerly 0905-0088

501996.0938 4875928.0000   Oswegatchie/Black  

  

  pH=5.32 source

unknown    

  No Fish 

ALSC, 1986    

  No      

  LONG POND (03-170)    SLC-32-P170    

0902-0005

539956.5000 4944307.0000   St.Lawrence      pH=4.67  DFW,

1980    

  -      No      

  LONG POND (07-755)     H-240-144-28-P750-2-P755     

1201-0007

533411.1250 4785217.0000   Mohawk      pH=4.70  

DFW, 1978    

  -      No      

  LOST  POND    SL-1-P109.. 162-P235-1-P237    

formerly 0903-0009

577189.2500 4890323.0000   St.Lawrence      pH=4.67 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  Yes      

  LOWER CHAIN POND   SL-1-P109.. 172-P293-13-8-P326    

formerly 0903-0010

515080.2501 4850187.9915   St.Lawrence      pH=4.57 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  LOWER HELMS POND  

 

SL-1-P109.. 172-P293...P298    

formerly 0903-0024

540898.0312 4858419.3242   St.Lawrence      pH=7.08 

source unknown  

  No Fish 

ALSC, 1985    

  No      

  LOWER LILYPAD PD.   Ont  19-  40-P493-32-P584-3-P587    

0801-0077, formerly 0801-0048

510540.1563 4855682.5000   Oswegatchie/Black  

  

  pH=4.67 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  LOWER LOOMIS PD.    H-369-20-31-P256    

1104-0013, formerly 1104-0010

539995.0625 4793703.0000   Upper Hudson      pH=4.60  

DFW, 1975    

  No Fish  

DFW, 1961    

  No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

  LOWER MOSHIER PD.   Ont  19-  40-22-P489    

0801-0049

494181.1250 4864591.2000   Oswegatchie/Black  

  

  pH=4.96  

DFW, 1982    

  -      No      

  LOWER RILEY POND    SL-25-126-7-1-P354    

0905-0088, formerly 0905-0011

502136.0938 4872358.0000   Oswegatchie/Black  

  

pH=4.30  

DFW, 1977    

  -      No      

  LOWER SOUTH POND  

 

SL-25-73-26-43-P198    

0905-0012

499246.0938 4870068.0000   Oswegatchie/Black  

  

  pH=4.60 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

LOWER WALLFACE PD H-508...P718    

1104-0007, formerly 1004-0004

575758.9375 4888426.6655  Upper Hudson      pH=4.86  

DFW, 1975    

  No Fish  

DFW, 1975    

  No      

  MARION  POND    H-391-P374...P398

formerly 1104-0020

587194.0625 4859333.0000   Upper Hudson      pH=4.80  

DFW, 1978    

  -      No      

  MECO  LAKE    H-369-20-23-P234-3-P235-2-P276    

1104-0013, formerly 1104-0011

546714.9687 4792431.1739   Upper Hudson      pH=4.70  

DFW, 1975    

  No Fish  

DFW, 1969    

  No      

  MERRIAM  LAKE    Ont  19-  81-18-17-P752-4-P756    

formerly 0801-0050

512400.1562 4856077.5000   Oswegatchie/Black  

  

  pH=4.61 

ALSC, 1984    

  1975  No Fish 

ALSC, 1984    

  No      

  MIDDLE CHAIN POND  

 

SL1-P109.. 172-P293-13-8-P327    

0903-0211, formerly 0903-0011

515035.1406 4850316.2534   St.Lawrence      pH=4.65 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  MIDDLE LOOMIS PD.    H-369-20-31-P257     

1104-0013, formerly 1104-0012

540385.0625 4793958.0000   Upper Hudson      pH=4.64  

DFW, 1975    

  No Fish  

DFW, 1961    

  No      

  MIDDLE NOTCH POND 

  

SLC-29-22-…P045    

formerly, formerly 0902-0015

565352.2812 4933776.5042   St.Lawrence      pH=5.77 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      

  MIDDLE SOUTH POND 

  

SL-25-73-26-43-P199    

0905-0012, formerly 0905-0013

498526.0938 4870818.0001   Oswegatchie/Black  

  

  pH=4.72 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  MONUMENT LAKE    Ont - 19-P1007-10-3-P1011..P1012 

0801-0080, formerly 0801-0051

514239.9063 4824892.4586   Oswegatchie/Black  

  

  pH=4.47 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  MOUNTAIN LAKE    Ont  19-  81-58-12-P855    

0801-0052

516115.1562 4825082.5000   Oswegatchie/Black  

  

  pH=4.38 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  MUIR  POND    SL-25...126-5-P351    

0905-0088, formerly 0905-0041

500956.0938 4875938.0000   Oswegatchie/Black  

  

  pH=4.43 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

  N. BEECHRIDGE POND 

  

SL-25-073-26-44-P201    

formerly 0905-0019

500541.0938 4868348.0001   Oswegatchie/Black  

  

  pH=4.89  

DFW, 1982    

  No Fish  

DFW, 1972    

  No      

  OSWEGO  POND    Ont  19-  40-P493-32-P584-1-P585    

801-0077, formerly 0801-0053

508070.1563 4855457.5000   Oswegatchie/Black  

  

  pH=4.87  

BWR, 1984    

  -      No      

  OTTER  POND    SL-25-118-1-P340    

0905-0193, formerly 0905-0014

500796.0938 4883513.0000   Oswegatchie/Black  

  

  pH=4.76  

DFW, 1979    

  -      No      

  PELCHER  POND    SL-1-P109.. 172-P293-13...P325    

0903-0002

523066.2500 4852693.0001   St.Lawrence      pH=4.57  

DFW, 1979    

  -      No      

  PINE  POND    SL-1-P109.. 172-P293-4...P309    

formerly 0903-0022

539546.2500 4856683.0001   St.Lawrence      pH=4.77 

source unknown  

  No Fish 

ALSC, 1985    

  No      

  POOR  LAKE    H-240-180-91-2-P919    

1203-0003

523851.1563 4823357.0000   Mohawk      pH=4.35  

DFW, 1978    

  -      No      

  POTTER  POND    SL-1-P109.. 172-P293-4...P305    

formerly 0903-0012

541403.2500 4851682.3831   St.Lawrence      pH=4.92 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  REDLOUSE LAKE    H-240-144-34-P771

1201-0008

529491.1250 4790352.0000   Mohawk      pH=4.90  

DFW, 1980    

  -      No      

  ROCK  LAKE    SL-25-73-26-40-5-P189    

0905-0015

498811.0937 4873228.0001   Oswegatchie/Black  

  

  pH=4.92  

BWR, 1984    

  -      No      

  ROCK LAKE (05-229)     H-369..20-P229     

formerly 1104-0013

544505.0625 4787133.0000   Upper Hudson      pH=4.97 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  ROCK LAKE (05-275)     H-369-20-48-P275     

1104-0013, formerly 1104-0014

547190.0313 4790485.8026   Upper Hudson      pH=4.65  

DFW, 1978    

  -      No      

  ROUND  POND    O-19-88-P907    

0801-0407, formerly 1104-0078

488504.5938 4827167.0899 Oswegatchie/Black      -      -      No      

  RUSSIAN  LAKE    Ont  19-  81-18-17-P752-8-P774    

0801-0006

515895.1562 4854537.5000   Oswegatchie/Black  

  

  pH=4.67  

BWR, 1984    

  No Fish  

DFW, 1962    

  No      

  SALMON  LAKE    Ont  19-  40-P493-7-P517    

0801-0054

504865.1563 4865637.5000   Oswegatchie/Black  

  

  pH=5.00  

DFW, 1982    

  -      No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      

   Pollutants,  

with Reference    

Use

Impairment      

LTM Site     

   

  SAND  LAKE    SL-25-73-26-40-P191    

0905-0016

499381.0937 4873198.0000   Oswegatchie/Black  

  

  pH=4.83  

BWR, 1984    

  -      No      

  SAND LAKE    H-369..P225    

1104-0015

534573.6563 4800351.4636 Upper Hudson      -      -      -      

  SILVER  LAKE    H-369..20-43-P270

1104-0016

546295.0625 4793743.0000   Upper Hudson      pH=4.92  

DFW, 1975    

  No Fish  

DFW, 1969    

  No      

  SITZ  POND    SL-25-73-26-40...P192    

0905-0008, formerly 0905-0017

500186.0937 4871238.0000   Oswegatchie/Black  

  

  pH=4.61 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  SLENDER POND    SL-25-131-P363    

formerly 0905-0074

511991.0938 4880613.0000   St.Lawrence      pH=5.20 

ALSC, 1985    

  No Fish 

ALSC, 1985    

  -      

  SOUTH  POND    Ont  19-  81-18-17-P752..P772    

0801-0057

509934.7500 4854881.8541   Oswegatchie/Black  

  

  pH=4.69 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  STEWART  LAKE    H-240-144-13-P717-2-1-P730    

1201-0009

542154.5313 4781635.4815   Mohawk      pH=4.25  

DFW, 1979    

  -      No      

  STONEY  POND    SL-1-P241-27-P260-6-P264    

0903-0189, formerly1104-0018

582024.0625 4853958.0000   Upper Hudson      pH=4.70  

DFW, 1977    

  -      No      

  STREETER FISHPOND   SL-25-126-P352...P353    

formerly 0905-0067

502136.0938 4873573.0000   Oswegatchie/Black  

  

  pH=4.77  

DFW, 1981    

  No Fish 

ALSC, 1985    

  No      

  SUNSHINE POND    Ont  19-  40-22-3-P487    

0801-0039, formerly 0801-0058

495900.1563 4865222.5001   Oswegatchie/Black  

  

  pH=4.69 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  T-LAKE    H-240-180-74-21-P862    

1203-0004

533796.1250 4811267.0000   Mohawk      pH=4.82  

DFW, 1975    

         No      

  TOAD  POND    SL-25-132-P369    

formerly 0905-0046

505321.0938 4873998.0001   Oswegatchie/Black  

  

  pH=4.67 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  TOAD  POND    SLC-32-81-P238-2-P244    

0902-0008

554261.6250 4924887.5445   St.Lawrence      pH=4.46 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  TROUT  LAKE    H-369..20-P260

1104-0013, formerly 1104-0019

523501.1563 4799182.0000   Upper Hudson   pH=4.76  

DFW, 1979    

  -      No      



   

Lake Name      

Water Index Number      

WI/PWL ID    NYTME     

   

NYTMN   

Major Drainage

Basin      
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Impairment      
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  TWELFTH TEE POND    C-15-P114..P184    

formerly 1003-0010

552551.1250 4910091.7574   Lk.Champlain      pH=4.75  

BWR, 1984    

  -      No      

  TWIN LAKE (SOUTH)    H-240-180-74-16-1-P856 

1203-0005

532921.1250 4810292.0000   Mohawk      pH=4.64  

DFW, 1980    

  -      No      

  TWIN  PONDS    SL-25-73-26-38-P183-P185    

0905-0035, formerly 0905-0059

496381.0938 4866703.0001   Oswegatchie/Black  

  

  pH=4.44 

source unknown  

  No Fish 

ALSC, 1985    

  No      

  UNNAMED P #2-133    C-15-P114..P153

formerly 1003-0019

550184.5625 4906375.0937  Lk.Champlain    pH=4.04 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #3-189    SLC-32-52-15-P179A...P189    

formerly 0902-0010

556177.5938 4928059.6891   St.Lawrence      pH=4.26 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-194    SL-25-073-26-P193-…P194    

formerly 0905-0060

497828.1250 4867083.9486 Oswegatchie/Black   pH=4.67 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #4-202    SL-25-73-45-P202    

formerly 0905-0048

501274.3281 4870707.2409   Oswegatchie/Black  

  

  pH=4.51 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-204    SL-25-73-26-P204    

formerly 0905-0050

501841.0937 4869448.0000   Oswegatchie/Black  

  

  pH=4.49 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-205    SL-25-73-47-P205    

formerly 0905-0021

502901.0938 4870333.0000   Oswegatchie/Black  

  

  pH=4.67 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-206    SL-25-73...P206    

formerly 0905-0052

502511.3125 4871088.1109   Oswegatchie/Black  

  

  pH=4.22 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-207    SL-25-73-47-P207    

formerly 0905-0053

502429.2032 4870189.2900   Oswegatchie/Black  

  

  pH=4.56 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-208    SL-25-73-48-P208    

formerly 0905-0022

503541.0937 4870053.0000   Oswegatchie/Black  

  

  pH=4.48 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-209    SLC-32-56-P209    

formerly 0905-0055

503096.0938 4870108.0000   St.Lawrence   pH=5.32 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-210    SL-25-73-26..P210 

formerly 0905-0064

503777.3907 4869640.0755 Oswegatchie/Black     pH=4.62 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      
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  UNNAMED P #4-212   SL-25-73-26..P212    

formerly 0905-0065

504686.3906 4869494.6381 Oswegatchie/Black   pH=4.67 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #4-213    Sl-25-73-26..P213

formerly 0905-0066

504767.1719 4869267.0168 Oswegatchie/Black   pH=4.54 

ALSC,  1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #4-314    SL-25-P309--9...P314    

formerly 0905-0080

520071.0938 4889108.0000   Oswegatchie/Black  

  

  pH=4.58 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  UNNAMED P #4-320A    SL-25-P309-11...P320A    

formerly 0905-0083

518454.3906 4884752.9483   Oswegatchie/Black  

  

  pH=5.09 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  UNNAMED P #4-320B    SL-25-P309-11...P320B    

formerly 0905-0084

519366.0938 4885983.0000   Oswegatchie/Black  

  

  pH=4.44 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  UNNAMED P #4-321A    SL-25-P309-11...P321B    

formerly 0905-0085

518786.0937 4884388.0000   Oswegatchie/Black  

  

  pH=5.78 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  UNNAMED P #4-322B    SL-25-P309-11...P322B    

formerly 0905-0086

518586.0938 4884503.0000   Oswegatchie/Black  

  

  pH=5.09 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  UNNAMED P #4-356    SL-25-128-1-P356    

formerly 0905-0068

509236.0313 4881941.6005   Oswegatchie/Black  

  

  pH=4.77 

source unknown  

  No Fish 

ALSC, 1985    

  No      

  UNNAMED P #4-370    SL-25-132-3-P370    

formerly 0906-0004

506036.0938 4873198.0000   Oswegatchie/Black  

  

  pH=4.35 

source unknown  

  No Fish 

ALSC, 1985    

  No      

  UNNAMED P #4-371    SL-25-132-6-P371    

formerly 0905-0056

506005.1563 4872102.5000   Oswegatchie/Black  

  

  pH=4.50 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-439    Ont  19-  40-18-2-2-P439    

formerly 0801-0086

488587.0469 4862030.0628   Oswegatchie/Black  

  

  pH=4.56 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-440    Ont  19-  40-18-2-P440    

formerly 0801-0087

488415.1562 4861947.5001   Oswegatchie/Black  

  

  pH=4.60 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UNNAMED P #4-444A    Ont 19- 40-18-7-P444A    

formerly 0801-0103

488994.6562 4865431.4004   Oswegatchie/Black  

  

  pH=4.85 

ALSC, 1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #4-456    Ont  19-  40-19-P456    

formerly 0801-0088

489210.1563 4860992.5001   Oswegatchie/Black  

  

  pH=4.75 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      
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  UNNAMED P #6-119    SL-1-P109-11-2-P119   

formerly 0903-0021

535493.4688 4879599.4900  St.Lawrence   pH=4.42 

ALSC, 1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #6-124    SL-1-P109-11-2-P120..P124

formerly 0903-0019

536801.3751 4880165.3275  St.Lawrence   pH=5.38 

ALSC, 1985    

  No Fish 

ALSC, 1985    

  -      

  UNNAMED P #6-330    SL-1-P109.. 172-P293-13-7...P330    

formerly 0903-0015

518110.1562 4852102.5001   St.Lawrence      pH=5.31 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UPPER CHAIN POND    SL-1-P109.. 172-P293-13-7...P328    

formerly 0903-0016

515190.4844 4850704.7817   St.Lawrence      pH=4.60 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UPPER HAYMARSH PD 

  

SL-1-P109.. 172-P293-13...P322    

0903-0017

521051.2500 4854003.0000   St.Lawrence      pH=5.88 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  UPPER NOTCH POND    SLC-29-22…P046    

formerly 0902-0014

565291.6250 4933808.5519   St.Lawrence      pH=5.19 

ALSC, 1985    

  No Fish 

ALSC, 1985    

  -      

  UPPER RILEY POND    SL-25-126-7-1-P355    

0905-0088, formerly 0905-0023 

502801.0938 4872218.0000   Oswegatchie/Black  

  

  pH=4.40  

DFW, 1977    

  -      No      

  UPPER SISTER LAKE    Ont  19-  81-18-17-P752-7-P769    

formerly 0801-0008

519145.1563 4859052.5000   Oswegatchie/Black  

  

  pH=4.17  

DFW, 1977    

  -      No      

  UPPER TWIN LAKE    Ont   19-119-P1000    

0801-0060 

504645.1563 4814747.5000   Oswegatchie/Black  

  

  pH=4.33  

DFW, 1975    

  No Fish  

DFW, 1973    

  No      

  UPPER WALLFACE PD  

 

H-P715-5-8-P719    

1104-0007, formerly 1004-0005

575529.0625 4888743.0000   Upper Hudson      pH=4.78  

BWR, 1983    

  No Fish  

DFW, 1975    

  No      

  WALKER  LAKE    SL-25-73-26...P214    

0905-0024

504430.1563 4868517.5000   Oswegatchie/Black  

  

  pH=4.77 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  WASHBOWL POND    SL-25-118...P346    

0905-0088, formerly 0905-0087

504106.0938 4877368.0000   Oswegatchie/Black  

  

  pH=4.36 

source unknown  

  No Fish 

ALSC, 1986    

  No      

  WEST  POND    SL-25-132-1-P364    

formerly 0905-0025

507841.0938 4876558.0000   Oswegatchie/Black  

  

  pH=4.87 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  WHITE BIRCH LAKE    H-240-180-74-22-3-P865    

1203-0001, formerly 1203-0006

534648.9688 4814149.8031   Mohawk     pH=4.92  DFW,

1975    

  No Fish  

DFW, 1975    

  No      
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  WILDER  POND    Ont  19-  40-P493-7-P528-2..P531    

0801-0068, formerly 0801-0061

511130.1563 4870302.5000   Oswegatchie/Black  

  

   pH=4.92 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  No      

  WILLYS  LAKE    SL-25-73-26-49-P211    

0905-0026

503635.1562 4868427.5000   Oswegatchie/Black  

  

  pH=4.73 

ALSC, 1984    

  No Fish 

ALSC, 1984    

  Yes      

  WITCHOPPLE LAKE    Ont  19-  40-P493-7-P528    

0801-0062

506660.1563 4868032.5001   Oswegatchie/Black  

  

  pH=4.91  

DFW, 1976    

  -      No      

  WOLF  POND    SL-25-126-P352    

0905-0194, formerly 0905-0027

501131.0937 4874763.0000   Oswegatchie/Black  

  

  pH=4.67  

DFW, 1981    

  -      No   

Notes: 

All NYTM coordinates are based on: Projection UTM; Zone 18; Datum NAD83; Units METERS; Spheroid GRS1980.

Current (if applicable) and former WI/PWL ID numbers are indicated for each segment in order to facilitate tracking of waterbodies that have been renumbered,

consolidated with other waterbodies into a single assessment unit, and/or are no longer tracked individually.  
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Appendix 17.2

Phase 1 Acid Rain TMDL for Adirondack Forest Preserve Lakes 

Lake Name
Current

pH
(modeled)

Total Maximum Daily Load (TMDL)

W aste

Load

Allocation

Load Allocation (in kg/d) pH
w/CAIR

Reductions

Amount of

3CaCO  to
be added

(kg/d)

Margin

of

Safety
4  3 4 SO NO NH-2 -1 +1

ALUMINUM POND 5.03 0 8.73 11.13 1.55 5.04 12.38 Implicit

AMPHITH.P#2-131 5.37 0 0.20 0.26 0.04 5.41 0.08 Implicit

ASH POND 5.00 0 2.54 3.23 0.45 5.01 3.67 Implicit

BALSAM LAKE 5.44 0 2.40 3.06 0.43 5.47 0.30 Implicit

BARTLETT POND 4.98 0 2.16 2.75 0.38 4.99 3.03 Implicit

BEAR POND 5.33 0 2.94 3.75 0.52 5.46 0.47 Implicit

BLACK POND EAST 5.22 0 1.79 2.28 0.32 5.25 1.64 Implicit

BLACK POND W EST 5.38 0 4.13 5.26 0.73 5.40 1.77 Implicit

BUCK POND 5.19 0 4.01 5.11 0.71 5.20 4.48 Implicit

BUCK POND 5.14 0 1.10 1.41 0.20 5.16 1.34 Implicit

CARRY POND 5.37 0 0.50 0.64 0.09 5.46 0.08 Implicit

CHUB LAKE 5.41 0 2.24 2.86 0.40 5.44 0.58 Implicit

CLOCKMILL POND 5.38 0 19.48 24.84 3.46 5.41 7.91 Implicit

CONLEY LINE POND 5.00 0 0.82 1.04 0.15 5.01 1.22 Implicit

COVEY POND 5.15 0 0.53 0.67 0.09 5.16 0.64 Implicit

CRACKER POND 5.38 0 3.93 5.01 0.70 5.40 1.67 Implicit

CROOKED LAKE 4.55 0 6.85 8.74 1.22 4.88 3.41 Implicit

CROPSEY POND 4.93 0 2.59 3.30 0.46 4.98 3.49 Implicit

CURTIS POND 5.42 0 2.04 2.60 0.36 5.45 0.45 Implicit

DOG POND 5.38 0 5.51 7.03 0.98 5.41 2.23 Implicit

DONUT POND 5.33 0 2.45 3.12 0.43 5.35 1.48 Implicit

DOUGLAS POND 5.35 0 0.10 0.13 0.02 5.42 0.03 Implicit

DUCK POND 5.39 0 1.27 1.62 0.23 5.43 0.38 Implicit

E.BEECHRIDGE POND 5.39 0 1.51 1.92 0.27 5.46 0.21 Implicit

EAST POND 5.47 0 8.81 11.24 1.57 5.49 0.59 Implicit

EMERALD LAKE 5.31 0 1.70 2.17 0.30 5.35 0.97 Implicit

FERRIS LAKE 5.44 0 5.58 7.12 0.99 5.48 0.38 Implicit

FIFTH CREEK POND 5.39 0 1.47 1.88 0.26 5.46 0.22 Implicit

FLORENCE POND 5.38 0 0.12 0.15 0.02 5.43 0.04 Implicit

GAL POND 4.89 0 34.89 44.49 6.21 4.96 44.00 Implicit

GOOSENECK LAKE 5.21 0 1.78 2.28 0.32 5.22 1.89 Implicit

GRASS POND 5.26 0 1.14 1.45 0.20 5.28 1.04 Implicit

GRASSY POND 5.39 0 0.22 0.28 0.04 5.46 0.03 Implicit

HAW K POND 5.45 0 3.49 4.45 0.62 5.48 0.30 Implicit

HIGH POND 5.33 0 0.60 0.77 0.11 5.42 0.18 Implicit

HOLMES LAKE 5.40 0 2.68 3.42 0.48 5.43 0.86 Implicit

INDIAN LAKE 5.47 0 37.70 48.07 6.70 5.48 2.80 Implicit

INDIAN MOUNTAIN P 5.37 0 0.91 1.16 0.16 5.43 0.24 Implicit

JOCK POND 5.34 0 1.16 1.48 0.21 5.36 0.69 Implicit

KITFOX POND 5.41 0 0.81 1.04 0.14 5.44 0.20 Implicit

LAKE COLDEN 5.38 0 22.73 28.99 4.04 5.39 11.25 Implicit

LITTLE CROOKED LK 5.45 0 2.08 2.65 0.37 5.48 0.16 Implicit

LITTLE ECHO POND 5.23 0 0.32 0.41 0.06 5.27 0.27 Implicit

LITTLE FISH POND 4.89 0 11.36 14.49 2.02 4.95 14.75 Implicit

LITTLE LONG POND 5.40 0 2.89 3.68 0.51 5.45 0.53 Implicit

LITTLE METCALF LK 5.41 0 0.78 1.00 0.14 5.45 0.16 Implicit

LITTLE NORTH W HEY 5.20 0 0.37 0.47 0.07 5.21 0.41 Implicit

LONE DUCK POND 5.23 0 0.80 1.02 0.14 5.26 0.73 Implicit

LONG POND(03-170) 5.42 0 2.47 3.15 0.44 5.47 0.30 Implicit

LONG POND(07-755) 4.99 0 27.26 34.77 4.85 5.01 38.27 Implicit



Phase 1 Acid Rain TMDL for Adirondack Forest Preserve Lakes 

Lake Name
Current

pH
(modeled)

Total Maximum Daily Load (TMDL)

W aste

Load

Allocation

Load Allocation (in kg/d) pH
w/CAIR

Reductions

Amount of

3CaCO  to
be added

(kg/d)

Margin

of

Safety
4  3 4 SO NO NH-2 -1 +1

LOST POND 5.39 0 0.61 0.78 0.11 5.44 0.15 Implicit

LOW ER CHAIN POND 5.20 0 1.78 2.27 0.32 5.26 1.44 Implicit

LOW ER HELMS POND 4.92 0 3.91 4.99 0.70 4.96 5.23 Implicit

LOW ER LILYPAD PD. 5.36 0 4.33 5.52 0.77 5.39 2.06 Implicit

LOW ER LOOMIS POND 5.20 0 5.25 6.70 0.93 5.22 5.49 Implicit

LOW ER MOSHIER PD. 5.02 0 11.19 14.27 1.99 5.05 15.46 Implicit

LOW ER RILEY POND 5.21 0 4.31 5.50 0.77 5.24 4.08 Implicit

LOW ER SOUTH POND 5.36 0 8.84 11.28 1.57 5.42 2.93 Implicit

LOW ER W ALLFACE PD 4.97 0 4.87 6.21 0.87 5.00 6.99 Implicit

MARION POND 5.29 0 0.57 0.72 0.10 5.43 0.13 Implicit

MECO LAKE 5.37 0 2.54 3.23 0.45 5.39 1.16 Implicit

MERRIAM LAKE 5.44 0 1.84 2.35 0.33 5.48 0.15 Implicit

MIDDLE CHAIN POND 5.37 0 1.32 1.68 0.23 5.42 0.40 Implicit

MIDDLE LOOMIS PD. 5.26 0 3.02 3.86 0.54 5.27 2.78 Implicit

MIDDLE NOTCH POND 4.96 0 2.87 3.66 0.51 4.97 4.45 Implicit

MIDDLE SOUTH POND 5.42 0 4.03 5.14 0.72 5.47 0.44 Implicit

MONUMENT LAKE 5.30 0 0.81 1.03 0.14 5.45 0.14 Implicit

MOUNTAIN LAKE 5.33 0 0.84 1.07 0.15 5.46 0.13 Implicit

MUIR POND 5.23 0 2.24 2.85 0.40 5.26 1.97 Implicit

N.BEECHRIDGE POND 5.26 0 2.23 2.84 0.40 5.29 1.79 Implicit

OSW EGO POND 5.01 0 6.61 8.43 1.18 5.02 9.35 Implicit

OTTER POND 5.28 0 35.32 45.04 6.28 5.29 29.95 Implicit

PELCHER POND 5.46 0 4.10 5.22 0.73 5.50 0.04 Implicit

PINE POND 5.24 0 2.59 3.30 0.46 5.25 2.59 Implicit

POOR LAKE 5.46 0 3.89 4.96 0.69 5.48 0.34 Implicit

POTTER POND 5.18 0 1.58 2.01 0.28 5.19 1.80 Implicit

REDHOUSE LAKE 5.42 0 2.22 2.83 0.39 5.44 0.57 Implicit

ROCK LAKE 5.44 0 7.30 9.31 1.30 5.47 0.83 Implicit

ROCK LAKE(05-229) 5.25 0 7.41 9.45 1.32 5.29 5.93 Implicit

ROCK LAKE(05-275) 5.38 0 1.27 1.62 0.23 5.43 0.39 Implicit

ROUND POND 5.38 0 0.82 1.05 0.15 5.47 0.10 Implicit

RUSSIAN LAKE 5.45 0 6.10 7.78 1.08 5.47 0.79 Implicit

SALMON LAKE 5.11 0 93.42 119.15 16.62 5.14 110.38 Implicit

SAND LAKE 5.45 0 2.61 3.33 0.47 5.49 0.17 Implicit

SAND LAKE 5.38 0 47.82 60.98 8.50 5.40 20.71 Implicit

SILVER LAKE 5.46 0 9.40 11.99 1.67 5.49 0.41 Implicit

SITZ POND 5.32 0 5.39 6.87 0.96 5.33 3.70 Implicit

SLENDER POND 5.39 0 0.92 1.18 0.16 5.46 0.13 Implicit

SOUTH POND 5.41 0 6.03 7.69 1.07 5.43 1.74 Implicit

STEW ART LAKE 5.43 0 2.98 3.80 0.53 5.47 0.32 Implicit

STONEY POND 5.46 0 11.26 14.36 2.00 5.48 1.14 Implicit

STREETER FISHPOND 5.35 0 0.75 0.96 0.13 5.46 0.10 Implicit

SUNSHINE POND 5.45 0 2.08 2.65 0.37 5.48 0.16 Implicit

T LAKE 5.42 0 9.99 12.74 1.78 5.44 2.74 Implicit

TOAD POND 5.45 0 2.61 3.33 0.47 5.49 0.17 Implicit

TOAD POND 5.45 0 2.61 3.33 0.47 5.49 0.17 Implicit

TROUT LAKE 5.47 0 8.41 10.73 1.50 5.50 0.17 Implicit

TW ELFTH TEE POND 5.21 0 0.94 1.20 0.17 5.23 0.99 Implicit

TW IN LAKE (SOUTH) 5.40 0 2.11 2.69 0.38 5.44 0.53 Implicit



Phase 1 Acid Rain TMDL for Adirondack Forest Preserve Lakes 

Lake Name
Current

pH
(modeled)

Total Maximum Daily Load (TMDL)

W aste

Load

Allocation

Load Allocation (in kg/d) pH
w/CAIR

Reductions

Amount of

3CaCO  to
be added

(kg/d)

Margin

of

Safety
4  3 4 SO NO NH-2 -1 +1

TW IN PONDS 5.43 0 2.10 2.68 0.37 5.48 0.21 Implicit

UNNAMED P #2-133 5.00 0 0.50 0.64 0.09 5.01 0.78 Implicit

UNNAMED P #3-189 4.95 0 0.55 0.70 0.10 4.95 0.72 Implicit

UNNAMED P #4-194 4.85 0 18.00 22.96 3.20 4.95 23.25 Implicit

UNNAMED P #4-202 5.42 0 0.63 0.80 0.11 5.45 0.14 Implicit

UNNAMED P #4-204 4.91 0 51.91 66.20 9.23 4.96 66.36 Implicit

UNNAMED P #4-205 5.38 0 1.13 1.45 0.20 5.46 0.19 Implicit

UNNAMED P #4-206 5.21 0 1.93 2.46 0.34 5.22 2.02 Implicit

UNNAMED P #4-207 5.00 0 12.47 15.91 2.22 5.03 17.51 Implicit

UNNAMED P #4-208 4.91 0 10.81 13.78 1.92 4.98 14.93 Implicit

UNNAMED P #4-209 5.34 0 0.70 0.89 0.12 5.35 0.43 Implicit

UNNAMED P #4-211 4.88 0 8.62 11.00 1.53 4.95 11.26 Implicit

UNNAMED P #4-212 4.96 0 6.13 7.82 1.09 5.00 8.64 Implicit

UNNAMED P #4-213 4.99 0 3.94 5.03 0.70 5.03 5.45 Implicit

UNNAMED P #4-314 5.28 0 4.35 5.55 0.77 5.30 3.67 Implicit

UNNAMED P #4-320A 4.99 0 3.50 4.47 0.62 4.99 5.04 Implicit

UNNAMED P #4-320B 5.33 0 1.25 1.59 0.22 5.36 0.71 Implicit

UNNAMED P #4-321A 5.41 0 1.26 1.60 0.22 5.45 0.23 Implicit

UNNAMED P #4-322B 5.36 0 0.17 0.22 0.03 5.43 0.05 Implicit

UNNAMED P #4-356 5.10 0 1.54 1.97 0.27 5.11 2.07 Implicit

UNNAMED P #4-370 4.94 0 2.21 2.82 0.39 4.95 2.85 Implicit

UNNAMED P #4-371 5.41 0 1.05 1.34 0.19 5.46 0.16 Implicit

UNNAMED P #4-439 5.13 0 1.34 1.71 0.24 5.15 1.70 Implicit

UNNAMED P #4-440 4.83 0 1.84 2.35 0.33 4.93 2.54 Implicit

UNNAMED P #4-444A 5.43 0 0.93 1.18 0.16 5.45 0.19 Implicit

UNNAMED P #6-119 4.97 0 0.64 0.82 0.11 4.98 0.84 Implicit

UNNAMED P #6-124 4.95 0 1.86 2.38 0.33 4.96 2.39 Implicit

UNNAMED P #6-330 5.41 0 0.85 1.08 0.15 5.45 0.17 Implicit

UPPER CHAIN POND 5.34 0 0.31 0.39 0.05 5.37 0.16 Implicit

UPPER HAYMARSH PD 5.21 0 6.71 8.56 1.19 5.23 6.94 Implicit

UPPER NOTCH POND 5.03 0 0.97 1.24 0.17 5.04 1.50 Implicit

UPPER RILEY POND 5.24 0 2.72 3.47 0.48 5.26 2.53 Implicit

UPPER SISTER LAKE 5.17 0 49.09 62.60 8.73 5.19 54.41 Implicit

UPPER TW IN LAKE 5.47 0 27.12 34.59 4.82 5.48 2.80 Implicit

UPPER W ALLFACE PD 5.45 0 1.85 2.36 0.33 5.47 0.23 Implicit

W ALKER LAKE 5.41 0 2.80 3.57 0.50 5.47 0.37 Implicit

W ASHBOW L POND 5.25 0 0.41 0.52 0.07 5.30 0.31 Implicit

W EST POND 4.89 0 28.23 36.01 5.02 4.96 35.75 Implicit

W HITE BIRCH LAKE 5.19 0 2.43 3.10 0.43 5.21 2.55 Implicit

W ILDER POND 5.22 0 2.47 3.15 0.44 5.24 2.38 Implicit

W ILLYS LAKE 5.44 0 5.42 6.91 0.96 5.48 0.51 Implicit

W ITCHOPPLE LAKE 5.14 0 70.10 89.40 12.47 5.17 78.52 Implicit

W OLF POND 5.30 0 39.95 50.95 7.11 5.32 29.84 Implicit
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Appendix 17.3

Adirondacks Forest Preserve Acid Rain Lakes TMDL
Air Deposition Changes Due to Planned EPA and State Programs

Air Programs Branch, USEPA Region 2

This summary describes how we calculated future changes in atmospheric deposition of nitrogen and
sulfur.  Recently, EPA has produced regional air pollution modeling results for ozone and particulate matter
that also include deposition of various species, including nitrogen and sulfur.  These model runs were
completed to support EPA’s Clean Air Interstate Rule (CAIR).

These modeling results are very helpful for determining the future of air deposition in the Adirondacks.
Most of the nitrogen and sulfur in the lakes is from air deposition, rather than runoff from farming or other
human activities.  When TMDLs are prepared for Adirondack lakes, the loading from the atmosphere is
the most important source of nitrogen and sulfur to these lakes.  The Clean Air Act mandated reductions
in nitrogen and sulfur emissions to reduce deposition.  Also, additional programs in progress, and proposed
programs, including CAIR, are designed to reduce ozone and fine particle pollution to protect public health.
All these programs will continue to reduce deposition of acidic species into lakes and watersheds.
   
EPA used the Community Air Quality Model (CMAQ) to project the impacts from air pollution control
programs on particulate matter and ozone concentrations, including deposition for the eastern United
States.  CMAQ is a dynamic gridded model using complex atmospheric chemistry and high resolution
weather data.  It is EPA’s state-of-the-art model for air dispersion, pollution transport and atmospheric
chemistry.  Information on the use of this model for CAIR is at EPA’s technical information page found
via the http://www.epa.gov/cair/index.html web site.

Baseline deposition data are from measurements of chemicals in rainfall at the Huntington State Forest Site
in the heart of the Adirondack Forest Preserve.  The portion of the Adirondacks around Huntington
includes most of the lakes that EPA is evaluating to see if they can recover from the depletion of acid-
neutralizing soils and decades of sulfur and nitrogen deposition.  The baseline deposition values are a five-
year average of wet deposition data, centered around the base year of 2000.  Five years of data were used
to provide a robust baseline.  This way year-to-year variations in weather could be averaged out. 
 
The predicted deposition amounts are the average of the output from two grid cells surrounding the
Huntington deposition monitoring site.  The grid cells are 36km on each side.

The model’s base case is 2000 and projected deposition data are available for 2010 and 2015.  Later,
predictions for 2020 were modeled.  Future deposition was calculated by multiplying the percent change
in modeled deposition from 2000 to 2010 times the observed deposition from Huntington.  The same
method was followed to calculate deposition for 2015.  Since the deposition from 2020 was based on a new
run of the CMAQ model, the reduction in deposition from a new 2000 base case to the 2020 predicted
deposition was applied to the observed deposition from Huntington.  The changes in deposition are
summarized in a table of baseline deposition and future deposition for 2010, 2020 and full implementation
of CAIR.  A supplementary table lists the air pollution control programs that were applied by the model
for the projected deposition we used.  

http://www.epa.gov/cair/index.html


Dry deposition data were not collected at the Huntington site, so baseline dry deposition was estimated
using the model’s ratio of dry to wet deposition.  Specifically, the ratio of dry to wet deposition was
multiplied by the wet deposition for each species from the Huntington site and used as baseline dry
deposition.  For the future case projected dry deposition, we reduced the base case deposition by the
percentage reduction in dry deposition as predicted by CMAQ..

Since some of the sulfur emission reductions in CAIR will not be in place by 2020, the sulfate results
include an estimate of deposition upon full implementation of CAIR.  For nitrate and ammonium, complete
implementation of CAIR is expected by 2020.  Since there are no modeling results available for full
implementation scenario, used the emissions reduction estimated for full implementation to linearly
extrapolate the deposition for the full implementation of CAIR.



Summary of Projected Reductions from Various Programs

Baseline Atmospheric Deposition: 1998-2002
(Based on actual Deposition Data)

Baseline deposition data includes reductions from the following 1990 Clean Air Act programs

Wet Deposition:

4SO : 26.28 ueq/L-2

3NO : 20.46 ueq/L-1

4NH : 10.09 ueq/L+1

Dry Deposition: calculated from ratio of modeled dry to
wet deposition times the observed wet deposition:
 

4SO : 12.71 ueq/L-2

3NO : 19.61 ueq/L-1

4NH : 1.549 ueq/L+1

State NOx Reasonably Available Control Technology (RACT) Regulations 

Ozone Transport Commission (OTC) Phase II NOx Controls 

State Implementation Plans for ozone -progress toward attaining ozone standard
by 2005/7

varies by
state

Title IV Acid Rain provisions

- Federal Motor Vehicle Control Program
- States Inspection and Maintenance Programs - Regular and Enhanced
- Reformulated Gasoline (lower sulfur)
- Low Emission Vehicle Reg  (implementation date varied by state)
- Offset of new increases in NOx in ozone nonattainment areas (ratio varies from
1:1 to 1:1.15 (e.g., a 1.15 ton decrease in NOx emissions for each 1ton of new
emissions)
- Residential Wood Combustion



Estimated Atmospheric Deposition in future year(s) Reductions in nitrogen and sulfur include reductions from the following programs effective
from 2001 to 2010, 2010 to 2015, 2015 to 2020 and to fully implementation (as appropriate). 
Reductions are a percent of 2001 base emissions for each category of emissions:

Year Wet Dry

2010

4SO : -2

3NO :-1

4NH :+1

18.68 ueq/L
13.93 ueq/L
  9.85 ueq/L

  9.039 ueq/L
13.35 ueq/L
  1.512 ueq/L

Mobile - on road - sources 
Ongoing programs:
- Federal Motor Vehicle Control Program
- States Inspection and Maintenance Programs - Regular and Enhanced
- Reformulated Gasoline (lower sulfur)
- Low Emission Vehicle Reg (implementation date varied by state)
Programs starting after 2001, but starting before 2010:

x x- Federal Motor Vehicle Control Program Tier II (lower NO , (and SO ,))
- New Diesel Engine Standards (NOx and SOx)
- EPA Clean Diesel initiative Phase II of Title IV

90 % SOx
44 %NOx

New : - OTC Phase III NOx Controls 
          -  CAIR 
Ongoing:  -NOx State Implementation Plan (SIP) Call (implemented starting in
2001, completed 2004/5)

44% SO2 
52% NOx 

Non EGU sources: 
Ongoing programs:  
- Offset of new increases in NOx in ozone nonattainment areas (ratio varies from
1:1 to 1:1.15 (e.g., a 1.15 ton decrease in NOx emissions for each 1ton of new
emissions)

2 %NOx

Other area sources:
Ongoing program - Residential Wood Combustion

increased
by
10%SO2,
11%NOx

 Nonroad Federal non-road engine standards (NOx and SOx)
 Nonroad Engine Controls

43%SOx
17 % NOx



Estimated Atmospheric Deposition in future year(s) Reductions in nitrogen and sulfur include reductions from the following programs effective
from 2001 to 2010, 2010 to 2015, 2015 to 2020 and to fully implementation (as appropriate). 
Reductions are a percent of 2001 base emissions for each category of emissions:

Year Wet Dry

2015

4SO : -2

3NO :-1

4NH :+1

16.97 ueq/L
12.33 ueq/L
  9.89 ueq/L

   8.208 ueq/L
 11.82 ueq/L
   1.519 ueq/L

Other area sources:  Ongoing program -
Residential Wood Combustion program.

increased
by 
14%SO2
16%NOx

CAIR NOx Phase I Programs starting in 2009 - all reductions implemented by
2015  
CAIR SO2 Phase I Program starting in 2010

56 % SO2
48% NOx

2020

4SO : -2

3NO :-1

4NH :+1

16.18 ueq/L
10.79 ueq/L
  8.78 ueq/L

  7.828 ueq/L
10.34   ueq/L
  1.348 ueq/L

CAIR NOx and SO2 Phase II Programs starting in 2015 64 % SO2
48 % NOx

full
implementation

4SO : -2

3NO :-1

4NH :+1

14.41 ueq/L
10.79 ueq/L
  8.78 ueq/L

  6.972 ueq/L
10.34   ueq/L
  1.348 ueq/L

CAIR NOx and SO2 Phase II Programs starting in 2015 73% SO2
48% NOx

Source: USEPA Region 2, Air Programs Branch, 2006.
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Appendix 17.4  

New York State Forest Preserve Lakes TMDL Support Documents (Selected) 

Appendix C

Geochemical Modeling Support for Developing the New York State Acid Deposition TMDL

Appendix F

Hydrology Data and Methods

These two (2) documents are taken from the larger Draft Report New York State Forest Preserve Lakes
TMDL Support Document (Battelle, 2006a).  Because this draft support document is still undergoing
review and revision, it is not included in this TMDL document in its entirety.  However these appendices
to this draft report (Appendices C and F, specifically) provide relevant information regarding the
PHREEQC modeling approach and are included as Appendix 17.4. 
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[Placeholder for 2 Appendices:  

Appendix C

Geochemical Modeling Support for Developing the New York State Acid Deposition TMDL

Appendix F

Hydrology Data and Methods

which are attached as separate documents.]





Appendix 17.5

Support Document for Liming Calculation

Liming Assessment Approach
From earlier simulations using an end-member approach with the PHREEQC model (Battelle Duxbury
Operations 2006), a representative year-long time series of lake water chemistries were estimated for a
range of deposition loads from current to pre-industrial sulfate and nitrate levels.  These simulations were
performed for each of the listed Forest Preserve lakes.  The average daily lake water chemistries and daily
chemistry associated with the minimum pH were selected for each lake.  The PHREEQC model was again
used to estimate the equilibrated water chemistries for a range of increments of added lime to the original
(current deposition level) lake water chemistries.  The lime increment per liter of water was scaled by the
discharge from the lake to estimate the total lime required to bring the water to a new chemical state.

Assessment Results
The liming estimate was based on the estimated minimum daily pH once the Clean Air Interstate Rule
(CAIR) (http://www.epa.gov/cair/) is fully implemented and on the discharge from the lake.  Full
implementation will decrease the anthropogenic loading of sulfate and nitrate by approximately 40 percent.
The amount of lime required to raise the pH to 5.5 from the presumed steady minimum pH value is
estimated.  Two explicit conservative assumptions are included in this approach:  1) pH 5.5 is higher than
the actual standard of 5.4 and 2) the actual pH value will exceed the minimum pH value at all times except
during the particular instant of the minimum, therefore, at all other times the actual instantaneous liming
requirement would be lower than assumed.  Additionally, an implicit conservatism results from the
insensitivity of the lake pH to deposition with the end-member approach.  This means that the assessment
methodology likely underestimates the pH response that could result from full implementation of the Clean
Air Interstate Rule.

The estimates assume a 100 percent efficiency of lime delivery.  In actual practice, depending on the
material and the method of dispersion, the delivery efficiencies may be as low as 50 percent.
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