FB Environmental Associates | Pleasant Lake WQ Goal Documentation

WATER QUALITY GOAL |
MEMORANDUM

TO:

Jack Munn, Southern New Hampshire Planning Commission

FROM:

Laura Diemer, FB Environmental Associates

SUBJECT:

Pleasant Lake Water Quality Goal Documentation (Tasks 12-14) and Pollutant
Load Reductions Needed (Task 22)

DATE:

June 29, 2016

CC:

Forrest Bell, FB Environmental Associates; Don Kretchmer, DK Water Resource Consulting

This memo summarizes steps undertaken in determining a water quality goal for Pleasant Lake. The water quality
goal was based on discussions among project partners and stakeholders and will be used to measure the success
of future watershed management actions, which will be a major component of the Pleasant Lake Watershed
Restoration Plan.

PROBLEM BACKGROUND
Overall, the water quality of Pleasant Lake is excellent. The most recent trophic assessment by NHDES (1996)
classified Pleasant Lake as oligotrophic, and the 2010 Senate Bill 426 was passed in the New Hampshire
Legislature, reclassifying Pleasant Lake as a Class A water. Class A waters are the highest quality waterbodies,
contain no sewage discharges (i.e., from wastewater treatment facilities), and are considered potential drinking
water sources following appropriate treatment (RSA 485-A:8 I). However, the 2002 NHDES Diagnostic Study
suggested that in 1999, the lake may have been approaching the threshold between oligotrophic-mesotrophic due
to low dissolved oxygen in bottom waters (hypolimnion). Pleasant Lake has since been listed as impaired for
Aquatic Life Use for insufficient levels of dissolved oxygen in the Section 303(d) List for New Hampshire. Our
recent water quality analysis shows that low levels of dissolved oxygen (< 6 ppm for Class A waters) in bottom
waters are likely common in Pleasant Lake, possibly impacting about 42% of the lake volume in mid to late
summer, though more consistent data are needed to confirm.
Low dissolved oxygen in bottom waters can be a natural phenomenon in lakes that thermally stratify in late
summer when cooler bottom waters (where organic matter decomposes via organisms which consume oxygen)
are separated from warmer surface waters (where sunlight drives photosynthesis which produces oxygen).
However, an increase in the extent and duration of low dissolved oxygen in lakes can be detrimental to aquatic
life by reducing their desired habitat (cooler, high-oxygen waters). An increase in the prevalence of low dissolved
oxygen is largely attributed to an increase in nutrient inputs (e.g., phosphorus), which stimulate lake productivity
(e.g., algal blooms and excessive plant growth). The algae and plants die and accumulate as organic matter on the
lake bottom where they are decomposed – a process that consumes oxygen, causing low dissolved oxygen (i.e.,
anoxia) in bottom waters. Anoxia can release sediment-bound phosphorus back into the water column (a.k.a.,
internal loading) where it can re-stimulate algal blooms and plant growth, creating a positive feedback to
eutrophication.
Unlike many other New Hampshire lakes, the very low median total phosphorus concentration in the epilimnion
(and likely low internal loading, though more data are needed to confirm) does not explain the extent and duration
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of low dissolved oxygen observed in Pleasant Lake. The majority of recent (2006-2015) total phosphorus samples
collected from the epilimnion were below the laboratory detection limit of 5 ppb, so that the recent, in-lake median
total phosphorus for Pleasant Lake was calculated at 5 ppb (actual value is likely somewhat lower), well below
the oligotrophic criteria of 8 ppb for New Hampshire lakes. Total phosphorus in the hypolimnion is slightly higher
than total phosphorous in the epilimnion, suggesting that internal loading may be a potential concern for Pleasant
Lake; however, any internal loading appears to be small enough to not be increasing total phosphorus in the upper
portion of the water column to an unacceptable level. More data are needed to confirm this observation. Further,
recent median chlorophyll-a concentration was calculated at 2.4 ppb, well below the oligotrophic criteria of 3.3
ppb. We would expect total phosphorus and chlorophyll-a concentrations to reflect mesotrophic conditions to
generate the extent and duration of observed low dissolved oxygen in Pleasant Lake. The low oxygen impairment
could be attributable, in part, from sediment oxygen demand from organic matter in the lake bottom. This organic
matter may be natural or from legacy human activities in the watershed (e.g., logging, land clearing, farming,
etc.). Sediment analysis may help define the amount of phosphorus in the sediments and the likelihood that
phosphorus will be released from the sediments to the water column under anoxic conditions.
Despite a potential legacy effect of organic matter loading regulating current low oxygen conditions, unmitigated
sources of pollution (i.e., phosphorus) is expected to increase as development or other human activities in the
watershed increase (e.g., conversion of small, seasonal properties to large, year-round homes). This increase in
phosphorus concentrations and associated algal growth will contribute to dissolved oxygen depletion both directly
as algal cells and other organic matter sink, die, and decompose in the deeper sections. Phosphorus, which fuels
algal growth, should be the focus for the water quality goal and a surrogate parameter for dissolved oxygen as it
is directly linked to algal growth and is much more easily managed than oxygen. Dissolved oxygen should be
monitored more frequently during critical time periods (late summer prior to turnover) to establish a baseline of
change to inform future water quality goals and help determine the cause and extent of the dissolved oxygen
impairment.

ASSIMILATIVE CAPACITY
The assimilative capacity of a waterbody describes the amount of pollutant that can be added to a waterbody
without causing a violation of the water quality criteria. For oligotrophic waterbodies, the water quality criteria
are set at 8 ppb for total phosphorus and 3.3 ppb for chlorophyll-a. NHDES requires 10% of the criteria be kept
in reserve; therefore, median total phosphorus and chlorophyll-a must be at or below 7.2 ppb and 3.0 ppb,
respectively, to achieve Tier 2 High Quality Water status. Support determinations are based on the nutrient
stressor (phosphorus) and response indicator (chlorophyll-a), with chlorophyll-a dictating the assessment if both
chlorophyll-a and total phosphorus data are available and the assessments differ.
Based on the NHDES assimilative capacity analysis, Pleasant Lake falls in the Tier 2 category for oligotrophic
lakes. Tier 2 waters, or high quality waterbodies, have one or more water quality parameters that are better than
the water quality criteria and that also exhibit a reserve capacity of at least 10% of the waterbody’s total
assimilative capacity. Pleasant Lake currently meets the criteria for oligotrophic lakes based on both phosphorus
and chlorophyll-a concentrations.
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TABLE 2. Summary of assimilative capacity analysis results for Pleasant Lake. Existing data reflects seasonal
(5/24-9/15) and recent (2006-2015) data.
Lake and Station
Pleasant Lake
Deep Spot (PLEDEED)

Existing
Median TP
(ppb)

Remaining TP
Assim.
Capacity (ppb)

Existing
Median Chl-a
(ppb)

Remaining Chl-a
Assim. Capacity
(ppb)

Analysis
Results

5.0

+2.2

2.4

+0.6

Tier 2

LAKE LOADING RESPONSE MODEL RESULTS
A second analysis was used to link watershed loading conditions with in-lake total phosphorus and chlorophylla concentrations to predict past, current, and future water quality in Pleasant Lake. An Excel-based model, known
as the Lake Loading Response Model (LLRM), was used to develop a water and phosphorus loading budget for
the lake and its tributaries. Water and phosphorus loads (in the form of mass and concentration) are traced from
sources in the watershed, through tributary basins, and into the lake. The model incorporates data about land
cover, watershed boundaries, point sources, septic systems, waterfowl, rainfall, and an estimate of internal lake
loading, combined with many coefficients and equations from scientific literature on lakes and nutrient cycles.
The existing median total phosphorus shown in Table 3 reflects the recent, in-lake median total phosphorus
concentration multiplied by a factor of 1.2 (assuming actual annual total phosphorus is 20% higher than summer
total phosphorus). The model predicted within 6% difference of observed median total phosphorus for the current
scenario (Table 3). Interestingly, despite the model predicting higher median TP concentrations than observed
data, the model predicted lower-than-observed chlorophyll-a concentrations and lower-than-observed mean water
clarity. This suggests that other factors aside from phosphorus may be controlling observed water quality (i.e.,
the general empirical equations used in the LLRM do not fully account for all the biogeochemical processes
occurring within the lake that contribute to the overall water quality condition). For example, chlorophyll-a is
estimated strictly from nutrient loading, but other factors strongly affect algal growth, including low light from
suspended sediment, grazing by zooplankton, presence of heterotrophic algae, and flushing effects from high
flows. There are insufficient data available to evaluate the influence of these other factors on observed Chl-a
concentrations.
Once the model is calibrated for current in-lake total phosphorus concentration, we can then manipulate land use
and other factor loadings to estimate historical and future phosphorus loading (e.g., what in-lake total phosphorus
concentration was prior to human development and what in-lake total phosphorus concentration will be following
full buildout of the watershed under current zoning restrictions). A comparison of historical, current, and future
in-lake total phosphorus concentrations for Pleasant Lake is shown in Table 3 and Figure 2. We also included a
fourth scenario when the watershed was likely completely deforested for logging and farming over a century ago.
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TABLE 3. In-lake water quality predictions for Pleasant Lake.
Scenario
Pre-Dev
Deforested (Bare Soil)
Deforested (Meadow)
Current
Future

Existing
Median
TP (ppb)*
---5.0 (6.0)
--

Predicted
Median
TP (ppb)
1.9
18.9
8.4
6.4
9.9

Existing
Mean Chl-a
(ppb)
---2.5
--

Predicted
Mean Chl-a
(ppb)
0.1
7.0
2.5
1.7
3.1

Existing
Mean
SDT (m)
---6.4
--

Predicted
Mean
SDT (m)
14.2
2.4
4.5
5.6
4.0

*Median TP concentration of 5.0 represents existing in-lake summer epilimnion TP from observed data. Median TP concentration of
6.0 represents 20% greater than actual median values as the value used to calibrate the model. Most lake data are collected in
summer when TP concentrations are typically lower than annual average concentrations for which the model predicts.

Historical (pre-development) median in-lake total phosphorus concentration was predicted at 1.9 ppb compared
to 6.4 ppb under current conditions (Figure 2). This represents an increase of 237% from pre-development to
current conditions. The Direct (shoreline) sub-basin changed the most from historical to current conditions, likely
a result of concentrated development along the shoreline. Clark Brook, Loon Cove Brook, and Rt. 107 Inlet subbasins also had large changes in phosphorus loads from historical to current conditions. Assessment of historical
conditions is useful to provide an estimate of the best possible water quality for the lake.
The model predicted an in-lake total phosphorus concentration of 9.9 ppb in Pleasant Lake at full buildout by
2052 (based on conservative 20-year average annual growth rate of 1.56% and current zoning). This represents
an increase of 55% compared to current conditions. Any new increases in phosphorus to a lake can disrupt the
ecological balance in favor of increased algal growth, resulting in degraded water clarity. The Direct (shoreline)
and Rt. 107 Inlet sub-basins are most at risk for increases in total phosphorus loading as a result of increased
development.

FIGURE 2. Historical, current, and future in-lake total phosphorus concentrations for Pleasant Lake.
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WATER QUALITY GOAL & OBJECTIVES
The model results revealed changes in total phosphorus loading and in-lake total phosphorus concentrations over
time from historical pre-development through future conditions. We can use these results to make informed
management decisions and set an appropriate water quality goal for Pleasant Lake. In-lake total phosphorus
concentration is currently well within oligotrophic criteria and shows that there is significant reserve capacity for
the lake to assimilate additional nutrients under a “business as usual” scenario. However, project partners agree
that a strict water quality goal with objectives should be established to protect the excellent water quality of
Pleasant Lake over the long term, particularly due to the uncertain connection between total phosphorus and
dissolved oxygen in Pleasant Lake.
The ultimate goal of the Pleasant Lake Watershed Restoration Plan is to improve water quality in Pleasant
Lake. This goal will be achieved by accomplishing three objectives. More detailed action items to achieve these
objectives will be provided in the Action Plan.
Objective 1: Gather more consistent water quality data.
Objective 2: Investigate cause of low dissolved oxygen in Pleasant Lake.
Objective 3: Reduce pollutant loading to Pleasant Lake to improve in-lake median total phosphorus
concentration.
There are four options for a water quality goal that will fulfill Objective 3:
1. Maintain current in-lake median total phosphorus concentration. The estimated total
phosphorus load increase from new development was predicted at 92 kg/yr from 2016 to 2052.
To maintain current water quality conditions, watershed stakeholders should implement lowimpact development regulations and/or reduce phosphorus loading from current development
to combat the expected 26 kg/yr increase in future phosphorus loading over the next 10 years.
2. Reduce in-lake median total phosphorus concentration by 5%. This option requires a
reduction of 8 kg/yr of phosphorus load from existing development in addition to mitigation
of the anticipated 26 kg/yr of future phosphorus loading to achieve an in-lake total phosphorus
concentration of 5.1 ppb.
3. Reduce in-lake median total phosphorus concentration by 7.5%. This option requires a
reduction of 11 kg/yr of phosphorus load from existing development in addition to mitigation
of the anticipated 26 kg/yr of future phosphorus loading to achieve an in-lake total phosphorus
concentration of 4.9 ppb.
4. Reduce in-lake median total phosphorus concentration by 10%. This option requires a
reduction of 15 kg/yr of phosphorus load from existing development in addition to mitigation
of the anticipated 26 kg/yr of future phosphorus loading to achieve an in-lake total phosphorus
concentration of 4.7 ppb.
Please note that the predicted achievement of in-lake total phosphorus concentrations below
5 ppb is dependent on using a laboratory with a lower detectable limit (1 ppb); therefore, it is
more reasonable to view the change in in-lake total phosphorus among Options 1-4 (~0.2 ppb)
than the predicted concentrations themselves. Because Pleasant Lake in-lake phosphorus
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concentrations fall below detection limits, there isn’t a “true” value to base reductions from;
therefore, we took the modeled year-round in-lake phosphorus concentration of 6.4 ppb and
divided by 1.2 to get the modeled summer in-lake phosphorus concentration of 5.3 ppb.
The interim goals for each objective and their options allow flexibility in re-assessing water quality objectives
following more data collection and incorporation of expected increases in phosphorus loading from new
development in the watershed over the next 10 or more years (Table 4). Understanding where we will be following
watershed improvements compared to where we could have been following no action will help guide adaptive
changes to interim goals (e.g., goals are on track or goals are falling short). Non-attainment of goals due to lack
of funding for implementation projects to reduce existing sources or deal with phosphorus increases from new
development may result in different courses of action when adjusting interim goals. For each interim goal year,
particularly after 5 and 10 years, the committee should meet to update water quality data and the model and assess
why goals are or are not being met. The committee will then decide on how to adjust the next interim goals to
better reflect water quality conditions and practical limitations to implementation.

Page | 6

FB Environmental Associates | Pleasant Lake WQ Goal Documentation

TABLE 4. Summary of objectives with options for Pleasant Lake.
2018
Revise and implement
annual monitoring program

Interim Goals/Benchmarks
2021
Continue annual monitoring
program; re-evaluate water
quality (TP, DO)

Team up with university or
consultant to sample
sediments and study cause
of low oxygen

Re-evaluate water quality
(TP, DO) and determine if
cause of low DO warrants
revision of objectives

Track any improvements in
DO if able to remediate
identified cause of low DO

Option 1: Maintain
current in-lake median
total phosphorus
concentration.

Prevent or offset 5 kg/yr in
TP loading from new
development

Prevent or offset 10 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Prevent or offset 26 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Option 2: Reduce inlake median total
phosphorus
concentration by 5%.

Achieve 1% (2 kg/yr)
reduction in TP loading;
Prevent or offset 5 kg/yr in
TP loading from new
development

Achieve 2.5% (4 kg/yr)
reduction in TP loading;
Prevent or offset 10 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Achieve 5% (8 kg/yr)
reduction in TP loading;
Prevent or offset 26 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Option 3: Reduce inlake median total
phosphorus
concentration by 7.5%.

Achieve 2% (3 kg/yr)
reduction in TP loading;
Prevent or offset 5 kg/yr in
TP loading from new
development

Achieve 4% (6 kg/yr)
reduction in TP loading;
Prevent or offset 10 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Achieve 7.5% (11 kg/yr)
reduction in TP loading;
Prevent or offset 26 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Option 4: Reduce inlake median total
phosphorus
concentration by 10%.

Achieve 3% (5 kg/yr)
reduction in TP loading;
Prevent of offset 5 kg/yr in
TP loading from new
development

Achieve 5% (8 kg/yr)
reduction in TP loading;
Prevent or offset 10 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Achieve 10% (15 kg/yr)
reduction in TP loading;
Prevent or offset 26 kg/yr in
TP loading from new
development; re-evaluate
water quality and track
progress

Objective
1. Gather more
consistent water quality
data.
2. Investigate the cause
of low dissolved oxygen
in Pleasant Lake.

2026
Continue annual monitoring
program; re-evaluate water
quality (TP, DO)

3. Reduce pollutant
loading to Pleasant Lake
to maintain or improve
in-lake median total
phosphorus
concentration.
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POLLUTANT LOAD REDUCTIONS TO ACHIEVE OBJECTIVE 3
A watershed survey was completed to identify hotspots of pollutant loading to Pleasant Lake. The survey focused
on areas of significant sediment erosion. Sediment can carry nutrients, such as phosphorus, to surface waters
during runoff events. Primary erosion hotspots identified during the survey included NH Fish & Game
Department boat access parking, Gulf Road, the intersection of Broad Cove Road and Sellar Road, and Willow
Lane. A total of 15 sites were identified and are estimated to contribute 14 kg/yr of phosphorus to Pleasant Lake.
It is assumed that addressing these 15 sites will reduce all the phosphorus loading coming from those sites (since
they tend to be bare soil/erosion gully or bank stabilization sites (compared to shoreline buffer sites needing
vegetation). The number of hotspot sites identified during the watershed survey was lower than for a typical
watershed survey, even given the small watershed area. Phosphorus from shoreline development may therefore
be a relatively more important source to Pleasant Lake.
A shoreline survey was also completed to document the condition of the shoreline for each parcel using a scoring
system that evaluates vegetated buffer, presence of bare soil, extent of shoreline erosion, distance of structures to
the lake, and slope. These scores were summed to generate an overall “Shoreline Disturbance Score” for each
parcel, with high scores indicating poor shoreline conditions (maximum score of 14 out of possible 18). Of the
179 parcels surveyed, 132 (or 74%) scored 10 or greater. A disturbance score of 10 or above indicates shoreline
conditions that may be detrimental to lake water quality. These shoreline properties tend to have inadequate
buffer, evidence of bare soil, and structures within 75 ft. of the shoreline. Eight (8) parcels with a score of 14
generate approximately 17 kg of phosphorus load to Pleasant Lake annually. If shoreline landowners were to
create adequate buffers and install other shoreline Best Management Practices (BMPs) on all properties (at a 50%
BMP efficiency rate), the reduction would be 9 kg/yr of phosphorus. The 124 parcels with scores 10-13, are
contributing approximately 39 kg of phosphorus annually. Remediation efforts on all properties using a 50%
BMP efficiency rate could result in the reduction of 20 kg/yr of phosphorus. Note that the total phosphorus load
calculated by the Region 5 model method differs from the LLRM output for direct shoreline drainage. This is due
to the large assumptions made in the Region 5 model and the fact that Urban 1 Low Density Residential
phosphorus export coefficients are generalized and do not take into account specific shoreline condition and
proximity to the lake.
If all identified trouble areas were addressed, total phosphorus load to the lake could be reduced by 43 kg/yr. The
most stringent water quality objective option (#4) requires a total reduction of 15 kg/yr (and prevention of 26
kg/yr) of phosphorus in the next 10 years. Implementing recommended BMPs from the watershed survey could
reduce 14 of the 15 kg/yr of phosphorus; however, the best possible option may be a combination of watershed
and shoreline loading reductions. Table 5 shows the watershed survey BMP matrix prioritized by weighted cost
per kg of phosphorus removed. Figure 3 shows BMP site locations for reference. Figure 4 shows parcels with
shoreline disturbance score for reference.
The greatest improvement to water quality in Pleasant Lake will likely come not from addressing the watershed
survey sites, but the shoreline survey sites where buffer improvements are necessary. Outreach and technical
assistance should be provided first to the 8 shoreline properties with a high score of 14; addressing these properties
will significantly reduce phosphorus loading by up to 9 kg/yr, reaching more half of the most stringent water
quality objective option (#4). The strategy for reducing pollutant loading to Pleasant Lake will be dependent on
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available funding and labor resources, but will likely include a combination of approaches (larger watershed BMP
sites and smaller residential shoreline BMP sites).
The prevention of 26 kg/yr of phosphorus from expected new development over the next 10 years would be most
effectively addressed through changes in land use ordinances that better protect water resources; however, this
“prevention” can also be mitigated by a reduction in phosphorus loading from existing development.
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TABLE 5. Prioritized BMP Matrix. Each BMP site is assigned an option # to correspond to that option’s needed phosphorus reductions. Option #s are
cumulative.

Site

13
3
14
15
9
10

2

11
7
1
8
6
5
12
4

Location

Issues

Recommendations

Sediment
(t/yr)

Phosphorus
(kg/yr)

Nitrogen
(lbs/yr)

BMP Cost
Estimate

BMP Annual
Maintenance
Cost Estimate

10-yr Cost

Intersection of Broad Cove Moderate road shoulder
Rd and Sellar Rd
erosion

Vegetate ditch; install turnouts; vegetate shoulder

6.3

2.4

10.6

$1,260.00

$100.00

$2,260.00

Gulf Road - Boat Access to
Severe road shoulder erosion
Dam

Add 0.068 acres (2962.1 sq ft) of grass pavers on the
lakeside of the dam to reduce runoff. Add one deep
sump catch basin.

2.8

1.0

4.7

$3,000.00

$25.00

$3,250.00

Install check dams; compost box

2.3

0.9

3.9

$1,000.00

$50.00

$1,500.00

Armor inlet/outlet of culvert

0.4

0.7

7.3

$800.00

$100.00

$1,800.00

Establish buffer

2.2

0.9

3.8

$1,080.00

$50.00

$1,580.00

Establish buffer

1.5

0.6

2.5

$720.00

$50.00

$1,220.00

14.4

5.5

24.5

$30,000.00

$500.00

$35,000.00

1.5

0.6

2.5

$1,080.00

$50.00

$1,580.00

0.6

0.2

1

$648.00

$50.00

$1,148.00

Moderate road shoulder
erosion
Unstable inlet/outlet at culvert;
Willow Ln Stream Crossing crushed/broken culvert
(collapsed headwall)
Gulf Road - across from
Shoreline erosion
posted dirt access road
Inadequate shoreline vegetation;
Gulf Road
shoreline erosion
#3 Willow Lane

Gulf Road (Hill to Boat
Launch)

Severe road shoulder erosion

Install 6 deep sump catch basins 331 ft of perforated
pipe down the hillslope. Create vegetation swales on
either side of Gulf Rd with check dams. leading down
the hillslpe (966 ft). Add three bioretention systems.

Gulf Road

Lack of shoreline vegetation

Establish buffer

Gulf Road Pole #9

Slight road shoulder erosion;
Establish vegetated buffer
inadequate shoreline vegetation

Fish & Game Boat Access
Parking Lot
19 Gulf Road
Deerfield/Northfield Town
Line
14A Gulf Road
Gulf Road
Gulf Road Boat Launch

3

1.2

5.1

$10,000.00

$500.00

$15,000.00

Slight road shoulder erosion

Reconstruct apron in parking lot to direct runoff to
existing swale (two bit. Conc. Aprons).
Stabilize foot path; establish buffer

0.1

0.0

0.1

$270.00

$25.00

$520.00

Slight road shoulder erosion

Stabilize foot path; establish buffer

0.1

0.0

0.1

$270.00

$25.00

$520.00

0.1
0.1

0.0
0.0

0.2
0.1

$270.00
$480.00

$25.00
$50.00

$520.00
$980.00

35.4

14.2

66.4

$50,878.00

$1,600.00

$66,878.00

Moderate Surface Erosion

Slight road shoulder erosion
Stabilize foot path; establish buffer
Slight road shoulder erosion
Establish buffer
Decided not to put any BMPs on this site - BMP's from Gulf Road and Boat
TOTAL

Page | 10

FB Environmental Associates | Pleasant Lake WQ Goal Documentation

FIGURE 3. Erosion sites identified during watershed survey.
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FIGURE 4. Shoreline survey results showing shoreline disturbance score by parcel. Scores above 10 should be
targeted for implementation and outreach.
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