Loon Environmental LLC
41 Rhodes Ave
Riverside, RI 02915
401-433-2684 (telephone and fax)
www.loonenvironmental.com

May 24, 2010

Jay Putnam, Chairman
Chatham Conservation Commission
549 Main Street
Chatham, MA 02633
RE:

Request for adjustment of the alum application for the Lovers Lake/Stillwater Pond
Nutrient Inactivation Project (Notice of Intent CWP 08-293; MA DEP file no.
SE 10-2488).

Dear Chairman Putnam,
Loon Environmental LLC, on behalf of the Town of Chatham and the Chatham Department of
Health and Environment (CHD&E), is requesting that the Chatham Conservation Commission
(the "Commission") approve a change in the alum : aluminate treatment ("alum treatment") for
the Lovers Lake/Stillwater Pond Nutrient Inactivation Project permitted under Notice of Intent
(NOI) CWP 08-293; MA DEP file no. SE 10-2488 on February 17, 2009. We are forwarding this
letter to Commission to allow time for your review of this letter and supporting information prior
to your May 26th working meeting and we will be prepared to fully discuss this request at the
June 2, 2010 public hearing.
Proposed Alum Treatment Change
The Town and CDH&E is requesting to use the dosage of 50 grams Al+ / m2 as approved in the
NOI, but would apply this dosage twice to both ponds, over several days. The 50 g Al+ / m2
dosage is mentioned in two sections of the NOI Order of Conditions (OoC) - under Special
Conditions C.2 and D.1. Although there is no specification in these Special Conditions that only
one dose is to be applied, it is our understanding that the Commission implicitly inferred this
condition based on comments from the MESA project review letter sent by Dr. Thomas French,
MA Division of Fisheries and Wildlife to Dr. Robert Duncanson, CDH&E; dated November 13,
2008, which refers to a single treatment of 50 g Al+ / m2. Our request is to allow two treatments at
this same dosage to increase the final treatment to approximately 100 g Al+ / m2.
We believe that this second application is vital to the successful inactivation (or chemical
binding) of the very rich phosphorus layer in the pond sediments and that it can be successfully
conducted without additional risk to wetland resource areas or biota. Moreover, we think that
restriction to a single application runs the risk of producing a partial restoration that does not
result in a significant improvement in water quality for the two ponds. We outline our reasons
behind our request below.
Reasons for the Proposed Application Change
We are requesting the second application since we believe that without it, it is likely that the
nutrient inactivation would be incomplete and unsuccessful in Lovers Lake and Stillwater Pond
(the "Ponds"). We have come to this conclusion due to the following reasons:
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1. The phosphorus content of the sediment is extraordinarily high. As part of the detailed
diagnostic/feasibility study conducted by ENSR Corporation (now AECOM Technology) during
2006-2008 and reported in the Lovers Lake and Stillwater Pond Eutrophication and Mitigation
Plan Report. Final Report. (ENSR, 2008), sediments were collected from the bottom of both
Ponds and tested. The phosphorus content of the deep sediments were extremely high, in fact
higher than any previous sediments ENSR had collected during the course of many lake projects
on Cape Cod. To confirm these highly elevated levels, a second series of sediment samples was
collected in fall 2009 and tested.
We have attached a table (Exhibit 1) summarizing the results of sediment chemistry data obtained
for each pond. The table indicates that concentrations of the two sediment phosphorus fractions
which equate most strongly with phosphorus release under anoxic conditions (i.e., iron-bound
(Fe-P) and loosely attached or labile (La-P)) are elevated and very consistent between the two
sets of sampling. The average Fe-P + La-P fractions are 1520 and 1350 mg/kg, for Lovers Lake
and Stillwater Pond, respectively. For comparison, similar phosphorus fractions from deep
sediments from two lakes were alum treatment has been or will be applied to prevent internal
recycling were investigated. Those from Mystic Lake (Barnstable) ranged between 321-900
mg/kg with an average of 647 mg/kg; while those from Long Pond (Brewster/Harwich) averaged
160 mg/kg; an approximate order of magnitude less than those found in the Chatham ponds .
2. A single alum application will likely not prevent a recurrence of sediment phosphorus
release. The amount of aluminum necessary to inactivate the levels of phosphorus in the top
layers of the sediments was calculated in the ENSR Final Report as the preferred pond
management option (see Section 7.6.2 "Technical Feasibility"; ENSR 2008) and more recently in
the Request for Proposal amendment (see Exhibit 2). Both documents indicate that the amount of
aluminum necessary is approximately 100 g Al+ / m2, for each Pond. As noted in the Final
Report (pg.7-33; ENSR, 2008) further sediment testing was recommended to determine if that
level was necessary or whether a lesser amount would be sufficient to bind the sediment
phosphorus.
Further testing was conducted on a representative sediment sample taken from the deep hole of
Lovers Lake (LL-02) in fall 2009 to test the dose effectiveness of the alum treatment at several
concentrations to see if a lesser amount would be effective. Using an alum : aluminate solution at
the same ratio as that to be applied, Spectrum Analytical laboratory (Agawam, MA) conducted a
test applying the equivalent to doses of 0 (control), 5, 10, 20, 50 and 100 g Al+ / m2 to the Lovers
Lake sediment and checked for levels of free soluble (i.e., unbound) phosphorus. Based on the
results, significant reduction was only seen at the highest concentration (i.e., 100 g Al+ / m2). This
suggests that if the total application is confined to 50 g Al+ / m2, that sediment phosphorus will
still be released.
3. If sediment phosphorus is not fully inactivated, full pond restoration will not be achieved.
Sediment phosphorus release during anoxic (no oxygen) conditions found in the Ponds during the
summer is the major cause of the nuisance blue-green algal blooms so frequently occurring in
these Ponds, particularly in late summer. Failure to provide sufficient aluminum to bind the
sediment phosphorus to prevent release under anoxic conditions would likely result in an
incomplete restoration. Given the richness of the sediment phosphorus, we are concerned that a
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significant reduction in the input of this nutrient into upper waters would not occur under a
treatment of only 50 g Al+ / m2 or that the longevity of the treatment would be decreased. Given
the importance of sediment phosphorus (43-55% of total phosphorus budget) and ability to
sponsor algal growth, it is unlikely than a 50% reduction from the recommended treatment will
result in relief from these blooms. In other words, a treatment of only 50 g Al+ / m2, half the
calculated required dose, will probably do little to fix the Ponds' present water quality problems.
4. If a follow-up nutrient inactivation application is required the impacts to the wetland
resource areas will be increased. As evidenced by the number and details of the NOI Special
Conditions, these pond treatments are highly specialized operations with many monitoring
safeguards. We are confident that the Special Conditions will protect the wetland resources areas.
However, it makes little sense to conduct a partial treatment that may require an additional
application within a few years to fully complete the restoration. Conducting a second future
application would simply increase the frequency and duration of mobilization, application, and
demobilization operations in the wetland buffer zone.
The current Town option approval and funding levels are for the full 100 g Al+ / m2 treatment
described in the Final Report. It is highly uncertain that the Town would provide funding for an
additional pond treatment. It is realistic to assume that this will be the best, and perhaps, only
opportunity in the foreseeable future to significantly improve the wetland resource area functions
and restore the designated water uses that are currently impaired by nutrients.
Why the proposed alum treatment is safe
If the Commission approves the proposed alum treatment, it does not come at the price of reduced
protection or additional risk for the Ponds. Going from a total of 50 to 100 g Al+ / m2 applied at
the end of the treatment, if conducted over several days, will not result in a lowered level of
protection for the Ponds, for the following reasons:
1. Alum treatment is an approved pond management technique. Alum treatment is an
approved pond treatment method as recognized by the Final Generic Environmental Impact
Report Eutrophication and Aquatic Plant Management in Massachusetts (EOEA, MA DEP,
2004). The proposed treatment is consistent with the FGEIR performance guidelines.
2. Increasing the alum treatment will not result in a cumulative increase in the water
column. The working dose of approximately 50 g Al+ / m2, applied as a buffered 2:1 mixture of
alum (aluminum sulfate) and sodium aluminate, has been shown to be safe for work in low
alkalinity Cape Cod ponds (e.g., Ashumet Pond, Mashpee/Falmouth; Long Pond,
Harwich/Brewster; upcoming Mystic Lake, Barnstable). This concentration has been previously
reviewed and approved by the MA DFW and NHESP for these ponds.
3. The aluminum treatment settles quickly out of the water column within 24 hours. The key
factor is that the alum : aluminate application results in a particulate "floc" that quickly settles out
of the water column and accumulates at the bottom. The settling of the floc from its application
depth of 10 feet is fairly rapid and essentially complete within 24 hours. This phenomenon can
be confirmed by an underwater camera and water quality sampling which shows very little
dissolved aluminum remains in the water column. Dissolved aluminum is a concern because
above specific levels it becomes toxic to fish. By allowing 2 days between applications, this
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allows additional time for the floc to settle out of areas of biological concern (e.g., above the
thermocline).
Exhibit 3 provides excerpted data from the Ashumet Pond application (Ashumet Pond
Phosphorus Inactivation Project, CH2MHill 2002) indicating that the levels of dissolved
aluminum in the bottom depths (hypolimnion) of the pond following alum application stayed well
below the acute ambient water quality criterion of 750 ug/L Al (0.75 mg/L Al) (Fig 17, bottom
figure). We have also provided dissolved and total aluminum concentration data obtained during
the treatment of Ashumet Pond that further confirms the chemistry levels were maintained below
water quality criterion (Table 11).
4. The primary area of chemical treatment is the anoxic bottom waters that are essentially
devoid of life. The aluminum floc will travel about 5-8 feet in the upper water before it crosses
the thermal divide (thermocline) between upper (epilimnion) and bottom (hypolimnion) waters.
Once below the thermocline, there is little, if any, potential for impacts to biota in this area simply
because the hypolimnion is an area where dissolved oxygen goes to near zero.
5. All the monitoring thresholds and safeguards are to remain unchanged from the NOI. As
described by the NOI Special Conditions, there is an extensive monitoring program in place,
before, during and after the alum application. None of these safeguards are to be altered in any
way.
How do we address MA DFW concerns?
The primary cause of the single application condition is the language from the MESA response
letter. We will contact MA DFW directly to discuss the reasons for the request. The following
points (including those from the preceding section) will be made:
1. The increased application will have no effect on the only identified NHESP species of
concern. The only species of concern (threatened) is strigose knotweed (Persicaria setacea)
which is an emergent plant found in shallow waters at shoreline. The application will be
conducted at 10 feet water depth and below and will not affect populations of this plant.
2. The application is to be conducted in a biological window that reduces concerns
regarding fish. The application is to be conducted in mid-September to late October, a period
when the herring that use these Ponds as seasonal nurseries will be absent from the Ponds.
3. The MA DFW has previous experience with alum treatments at the proposed
concentration. MA DFW has been very involved in monitoring previous alum treatments in
Ashumet Pond and Long Pond and found no evidence of fish kills nor adverse biological effects.
It is likely that two additional alum treatments are to be conducted on Cape Cod in summer 2010
- at Ashumet Pond and at Mystic Lake. These kettlehole ponds are likely to be using alum
treatment doses virtually identical to that proposed for the Chatham Ponds. It is believed that the
application at Ashumet Pond will use the two application format proposed here.
4. The proposed treatment will have a positive effect on fishery habitat in the Ponds. The
expected results of the alum treatment are improved water quality and fisheries habitat in the two
Ponds. The expected decrease in nutrients will decrease algal blooms and the resultant organic
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carbon production and increase dissolved oxygen in levels in the Ponds. The decreased algal
populations will result in greater water clarity and an expansion in the depth and spatial range of
submerged aquatic vegetation that is an important fishery habitat.
Please review this letter and supporting information. We think there are good reasons why it is
necessary and prudent to increase the alum treatment application to allow both a safe and an
ecologically-effective pond restoration. We will be attending the meeting on June 2nd to provide
additional clarification regarding these comments or answer any other questions the Commission
has on this matter.
If you have more immediate questions, please feel free to contact David Mitchell at any time at
508-769-7448 (cell) or 508-347-5529 (home). We will look forward to speaking to the
Commission in the near future.
Respectfully,

David F. Mitchell, Ph.D., CLM
Project Limnologist

Marie Evans Esten
President, Loon Environmental LLC
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EXHIBIT 1. POND SEDIMENT CHARACTERISTICS (2007 & 2009)
Lovers Lake Sediments
2007

(Fe-P + La-P)

% solids

CPLL-SD01

1810
1490
1380
116
1755

14.7%
15.5%
17.0%
18.0%
13.8%

CPLL-SD02
CPLL-SD03
CPLL-SD04
CPLL-SD05

Stillwater Pond Sediments
2007

(Fe-P + La-P)

% solids

CPSP-SD01

1490
1070

11.1%
12.8%

1370
1480

6.6%
8.8%

1353 mg/kg

9.8%

CPSP-SD03

2009
LL-01
LL-02
LL-03
LL-04
average =

Notes:

2009

1645
1843
2543
1104
1521 mg/kg

13.4%
12.8%
8.7%
14.0%
14.2%

SW-01
SW=02

average =

2007 sediment data is from Final Report (ENSR, 2008); 2009 data from present study.
Fe-P = iron bound phosphorus (P) fraction; La-P = loosely bound (labile) P fraction;
Fe-P + La-P = potential sediment P that could be released under anoxic conditions.
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EXHIBIT 2. ALUM DOSING CALCULATIONS.

Lake
Mean Available Sediment P (mg/kg DW)
Target Depth of Sediment to be Treated (cm)
Volume of Sediment to be Treated per m2 (m3)
Specific Gravity of Sediment
Percent Solids (as a fraction)
Mass of Sediment to be Treated (kg/m2)
Mass of P to be Treated (g/m2)
Target Area (ac)
Target Area (m2)
Aluminum sulfate (alum) @ 11.1 lb/gal and 4.4% aluminum (lb/gal)
Sodium aluminate (aluminate) @ 12.1 lb/gal and 10.38% aluminum (lb/gal)
Stoichiometric Ratio (ratio of Al to P in treatment)
Resulting areal dose (g Al/m2)
Ratio of alum to aluminate during treatment (volumetric)

POND
Lovers
Lake
Stillwater
1520
1350
4.5
7.0
0.045
0.070
1.10
1.10
0.14
0.10
6.8
7.6
10.38
10.20
19.0
9.3
76613
37298
0.4884
0.4884
1.256
1.256
10
10
104
102
2
2

Aluminum Load
Dose (kg/area)
Dose (lb/area)

7955
17501

3804
8368

Dose (gal alum) with Alum only
Application (gal/ac) for alum
Dose (gal alum) @ specified ratio of Alum to Aluminate
Dose (gal aluminate) @ specified ratio of Alum to Aluminate
Application (gal/ac) for Alum in Alum+Aluminate Treatment
Application (gal/ac) for Aluminate in Alum+Aluminate Treatment

35832
1886
15676
7838
825
413

17133
1852
7495
3748
810
405

4

2

Anticipated days of treatment in area (assumes 4000 gal alum/day)
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EXHIBIT 3. ALUMINUM MONITORING DATA FROM ASHUMET POND
REPORT (CH2MHill, 2002).
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