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Annual Pumping Data 2004-2006 for Wells 5 and 8.
Chatham, MA Water System (based on annual pumpage reports)

2004 |Well #5 Well #8 Monthly Total |
January 2,825000]  4,329,000|  7.154.900
February 3,027,800]  3,094,000] 7,021,800
March 3,443,000  5,129,000] _ 8,572,000
April 3,057,000  4,327,000] 7,384,000
May 4125400]  3,811,000] 7,936,400
June 5697,500] 7,059,000 12,756,500
July "8,278,200] 11,094,000 19,372,200
August 7,698,600] 11,380,000 19,078,600
September 5272,800]  7,181,000] 12,453,800
October 4,212,300 _ 4,976,000] 9,188,300
November 2,011,400  4,501,000] 6,512,400
December 2,605,400]  3,307,000] 5,912,400
Totals 52,255,300  71,088,000] 123,343,300

2005 [Well #5 Well #8 Monthly Total

- Panuary 3,117,700| _ 4,541,000]  7.658.700
February 3,681,900  4,335,000] 8,016,900
March 3,601,000]  3,063,000] 6,664,900
April 1,215,200] 4,042,000 5,257,200
May 5263,400]  5,829,000] 11,092,400
June 8,601,800]  10,138,000] 18,739,800
July 79,761,900]  11,222,000] 20,983,900
August 10,578,500] _ 9,805,900] 20,384,400
September 6,592,000] _ 5,866,600| 12,458,600
October 3,027,900 4,514,800 8,442,700
November 382,100]  2,497,700] 2,879,800
December 1,078,200]  3,203,400| 4,281,600
Totals 57,802,500]  69,058,400] 126,860,900

2006 |Well #5 Well #8 Monthly Total
January 706,300] _ 3,461,600] 4,167,900
February 483,900  2,310,700] 2,794,600
March 1,669,900]  2.806,600] 4,476,500
April 2,473,500]  2,310,800| 4,784,300
May 4,694,400] 3,028,300 7,722,700
June 1,233,300] _ 1,908,400]  3.141,700
July 7,004500] _ 6,133,700] 14,038,200
[August 8,703,700 _ 5217,800| 13,921,500
September 5265300]  4,092,600] 9,357,900
October 3,248,300 . 3,402,700 _ 6,651,000
November 2,516,700 2,588,400 _ 5,105,100
December 2,026,700 1,890,300 3,917,000

- [Totals 40,926,500]  39,151,000] 80,078,400
[ 3-yearAvg: 50,328,100 59,766,100 _ 110,094,200
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Lovers Lake Scenario: Hypothetical Critical Conditions

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 33 )
Vollenweider 1975 . 71
Larsen-Mercier 1976 . 54
Jones-Bachmann 1976 51
Reckhow General 1977 23
Average of Model Values 46
Predicted in-lake chlorophyll a and Secchi transparency predictions.
. Empirical Equation Predicted Value
" [Mean Chlorophyil ug/L
Carlson 1977 . 22.7
Dillon and Rigler 1974 19.0
Jones and Bachmann 1976 22.0
Oglesby and Schaffner 1978 23.7
Modified Vollenweider 1982 . 22.3
Average of Model Values ) . 219
|Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 71.9
Vollenweider (CHL) 1982 68.6
Modified Jones, Rast and Lee 1979 74.7
Average of Model Values 7.7
Bloom Probability % of Summer
Probability-of Chl >10 ug/L 91%
Probability of Chl >20 ug/L 1 47%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 1.2
Modified Vollenweider 1982 (Max) 3.3




Lovers Lake Scenario: Permissible Loads

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L) |
Kirchner-Dillon 1975 17
Volienweider 1975 38
Larsen-Mercier 1976 27
Jones-Bachmann 1976 . 25
Reckhow General 1977 11
Average of Model Values 23
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
- |Mean Chlorophyll ug/L
Carlson 1977 - o 8.4
Dillon and Rigler 1974 - __7.0
Jones and Bachmann 1976 -~ 8.1
Oglesby and Schaffner 1978 . 10.5 B
Modified Vollenweider 1982 11.5
Average of Model Values . 9.1
Peak Chlorophyil _ug/lL
Modified Vollenweider (TP) 1982 35.1
Vollenweider (CHL) 1982 . 271
Modified Jones, Rast and Lee 1979 31.2
Average of Model Values 311
Bloom Probability . % of Summer
Probability of Chl >10 ug/L 33%
Probability of Chl >20 ug/L 3%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 2.1
Modified Vollenweider 1982 (Max) 4.0




Lovers Lake Scenario: Cape Cod Commission 10 ppb Criteria

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 7
Vollenweider 1975 16
Larsen-Mercier 1976 11
Jones-Bachmann 1976 . 10
Reckhow General 1977 5
Average of Model Values . 10
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll ug/L
Carison 1977 2.4
Dillon and Rigler 1974 ] 2.0
Jones and Bachmann 1976 ) 2.3
Oglesby and Schaffner 1978 2.8
Modified Vollenweider 1982 5.0
Average of Model Values 29
Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 14.2
Vollenweider (CHL) 1982 8.0
Modified Jones, Rast and Lee 1979 10.1
Average of Model Values 10.8
Bloom Probability % of Summer
Frobability of Chl >10 ug/L 0.32%
Probability of Chl >20 ug/L 0.00%
'|Secchi Transparency . m
Oglesby and Schaffner 1978 (Average) . 4.0
Modified Vollenweider 1982 (Max) 5.1




Lovers Lake Scenario: Build-out Conditions

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 27
Vollenweider 1975 62
Larsen-Mercier 1976 44
Jones-Bachmann 1976 41
Reckhow General 1977 19
Average of Model Values 38
Predicted in-lake chlorophylil a and Secchi transparency predictions.
Empirical Equation Predicted Value
'|Mean Chiorophyil ug/L
Carlson 1977 © 173
Dillon and Rigler 1974 14.5
Jones and Bachmann 1976 16.8
Oglesby and Schaffner 1978 19.2
Modified Vollenweider 1982 18.6
Average of Model Values 17.3
Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 59.1
Vollenweider (CHL) 1982 53.2
Modified Jones, Rast and Lee 1979 58.9
Average of Model Values i 571
Bloom Probability % of Summer
Probability of Chl >10 ug/L 80%
Probability of Chl >20 ug/L 29%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 1.4
Modified Vollenweider 1982 (Max) 3.5




Lovers Lake Scenario: Town Sewer Model

Predicted in-lake total phosphorus concentration using empirical models -

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 24
Vollenweider 1975 53
Larsen-Mercier 1976 39
Jones-Bachmann 1976 36
Reckhow General 1977 . 17
Average of Model Values 34
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll . ug/L
Carlson 1977 - 144
Dillon and Rigler 1974 12.0
Jones and Bachmann 1976 13.9
Qglesby and Schaffner 1978 16.5
Modified Vollenweider 1982 - 16.5
Average of Model Values 14.7
Peak Chlorophyll ug/l
Modified Vollenweider (TP) 1982 51.7
Vollenweider (CHL) 1982 . 44.8
) Modified Jones, Rast-and Lee 1979 50.0
Average of Model Values 48.8
Bloom Probability - % of Summer
Probability of Chi >10.ug/L -70%
Probability of Chl >20 ug/L 19%
Secchi Transparency -m ¢
Oglesby and Schaffner 1978 (Average) 1.6
Modified Vollenweider 1982 (Max) 3.6
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Stillwater Pond Scenario: Hypothetical Critical Conditions

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 35 .
Vollenweider 1975 49
Larsen-Mercier 1976 - 36
Jones-Bachmann 1976 38
Reckhow General 1977 27 -
Average of Model Values 37
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll ug/L
Carlson 1977 16.3
Dillon and Rigler 1974 13.6
Jones and Bachmann 1976 15.8
Oglesby and Schaffner 1978 ] 18.3
-Modified Vollenweider 1982 17.9
Average of Model Values 16.4
Peak Chlorophyil ug/L
Modified Vollenweider (TP) 1982 56.5
Vollenweider (CHL) 1982 50.3
Modified Jones, Rast and Lee 1979 55.8
. |Average of Model Values . 54.2
Bloom Probability % of Summer
Probability of Chl >10 ug/L 77%
Probability of Chl >20 ug/L 47%
Secchi Transparency - m
Oglesby and Schaffner 1978 (Average) 1.5
Modified Vollenweider 1982 (Max) 3.6




Stillwater Pond Scenario: Permissible Conditions

Predicted in-lake total phosphorus concentration. using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 : 17
Vollenweider 1975 24
Larsen-Mercier 1976 18
Jones-Bachmann 1976 19
Reckhow General 1977 13
Average of Model Values 18
Predicted in-lake chlorophyil a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll ug/L
Carlson 1977 ) 5.9
Dillon and Rigler 1974 5.0
Jones and Bachmann 1976 5.7
- Oglesby and Schaffner 1978 7.6
Modified Vollenweider 1982 9.2
Average of Model-Values 6.7
Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 27.2
Vollenweider (CHL) 1982 19.5
-Modified Jones, Rast and Lee 1979 22.9
Average of Model Values 23.2
Bloom Probability % of Summer
Probability of Chl >10 ug/L 15%
Probability of Chl >20 ug/L 3%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 2.5
Modified Vollenweider 1982 (Max) 4.3




Stillwater Pond Scenario: Cape Cod Commission Criterié of 10 ppb

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 . 9
Vollenweider 1975 13
Larsen-Mercier 1976 10
Jones-Bachmann 1976 10
-~ Reckhow General 1977 7
Average of Model Values 10
Predicted in-lake chlorophyil a and Secchi transparency predictions.
. .Empirical Equation Predicted Value
Mean Chiorophyll ug/L
Carlson 1977 ) 2.5
Dillon and Rigler 1974 2.1
Jones and Bachmann 1976 2.4
Oglesby and Schaffner 1978 2.9
Modified Vollenweider 1982 5.1
Average of Model Values 3.0
Peak Chlorophyill ug/L
Modified Vollenweider (TP) 1982 i 14.4.
Vollenweider (CHL) 1982 8.2
Modified Jones, Rast and Lee 1979 10.3
Average of Model Values ) 11.0
Bloom Probability % of Summer
Probability of Chl >10 ug/L 0%
Probability of Chl >20 ug/L 0%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 3.9
Modified Vollenweider 1982 (Max) 5.1




Stillwater Pond Scenario: Build-out Scenario Conditions

- Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L)
Kirchner-Dillon 1975 38
Vollenweider 1975 53
Larsen-Mercier 1976 40
Jones-Bachmann 1976 : 42
Reckhow General 1977 b 29
Average of Model Values 40
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll ug/L
Carlson 1977 18.6
“ Dillon and Rigler 1974 15.6
Jones and Bachmann 1976 18.0
Oglesby and Schaffner 1978 20.3
Modified Vollenweider 1982 19.5
Average of Model Values 184 -
Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 62.2
Vollenweider (CHL) 1982 56.9
Modified Jones, Rast and Lee 1979 62.7
Average of Model Values 60.6
Bloom Probability % of Summer
Probability of Chl >10 ug/L 83%
Probability of Chl >20 ug/L 56%
Secchi Transparency. m
Oglesby and Schaffner 1978 (Average) 1.4
Modified Vollenweider 1982 (Max) 3.5




Stillwater Pond Scenario: Town Sewer Model

Predicted in-lake total phosphorus concentration using empirical models

Empirical Equation Predicted TP (ug/L) |
Kirchner-Dillon 1975 36
Vollenweider 1975 50
Larsen-Mercier 1976 38
Jones-Bachmann 1976 40
Reckhow General 1977 . 28
Average of Model Values 38
Predicted in-lake chlorophyll a and Secchi transparency predictions.
Empirical Equation Predicted Value
Mean Chlorophyll : ug/L
Carlson 1977 17.2
Dillon and Rigler 1974 ) 14.4
Jones and Bachmann 1976 16.7
Oglesby and Schaffner 1978 19.1
Modified Vollenweider 1982 18.5
Average of Model Values 17.2
Peak Chlorophyll ug/L
Modified Vollenweider (TP) 1982 58.8
Vollenweider (CHL) 1982 53.0
Modified Jones, Rast and Lee 1979 58.6
Average of Model Values 56.8
Bloom Probability % of Summer
Probability of Chl >10 ug/L ] 80%
Probability of Chl >20 ug/L 51%
Secchi Transparency m
Oglesby and Schaffner 1978 (Average) 1.4
Modified Volienweider 1982 (Max) 3.5




DIFFUSED AERATION / DESTRATIFICATION SYSTEM

PROJECT PROPOSAL
Customer: (ENSR) January 8, 2008
Contact: David Mitchell
Tel. No. 978-589-3077
‘Fax No.
Project: Lovers Lake Diffused Aeration / Destratification System »

General Environmental Systems Supplied Diffused Aeration System Includes:

Price:

Project Planning ,
Seven (7) Sets of Air Diffuser Lines Including Air Supply and Buoyancy Line and
- Anchoring System, 6200 Feet in Total Length and Suspended 9” Above
the Sediment.

One (1)  Air Cooled, Tank Mounted, Oil-Flooded, Rotary Screw Air Compressor,
with Aftercooler, Separator, 10 HP Motor/Starter (3/60/230-460V) w/ Power
Outage-Auto Restart, All Mounted in a Silenced Enclosure.

One (1)  Air Cooled, Tank Mounted, Oil-Flooded, Rotary Screw Air Compressor,
with Aftercooler, Separator, 5 HP Motor/Starter (3/60/230-460V) w/ Power
Outage-Auto Restart, All Mounted in a Silenced Enclosure.

Accessory ltems —Two (2) Two-Stage Oil / Vapor Separator Filter System; Three (3)
Automatic Drain Valves for each system. '

Installation Supervision for In-Lake Portion of Project Only, Including Expenses.

Manufacturer Supervised Start-Up of Compressors.

Freight

$47,275.00

Optional Item(s):

Seven (7) Air Flow Meters & Pressure Gauges for Air Flow Regulating / Monitoring
$2,600.00

Customer (Contractor) Supplied Items and Services:

Note:

Structures to house compressors (Two Required)

Installation Labor and Supervision for In-Lake Portion of Project
Plumbing and Electrical Services and Materials to Install Compressors
Two (2) Boats with Minimum 15 HP Motors in Good Running Order

Prices DO NOT include State or Local Taxes where applicable and DO NOT include an
enclosure for the compressor(s), bringing electrical power to the site, trenching of air
supply lines or other items not specifically stated as being supplied by G.E.S.I.

: (continued next page)



- Price Valid Until: March 31, 2008

Terms: . 10% on receipt of Shop Drawings, due on receipt of invoice
80% on shipment of materials, Net 30 days
Balance on completion of project, Net 30 days

Material: F.0.B. Shipping Points - Cost included in price

Delivery: 5 to 6 weeks from re’ceipf of Purchase Order

Installation Time: Approximately 4 days (In-Lake Portion)

Guarantee: ' The system sizing is conditional on the validity of the lake / reservoir data

supplied. G.E.S.I. provides (1) a two year warranty on the integrity of the
in-lake / reservoir components, (2) a one to two year warranty on the
compressed air system components, subject to supplier warranties and
(3) that the aeration system will provide near isothermal conditions and
“even oxygen distribution throughout the region directly impacted by the
system. ( Note: Maintaining aerobic conditions will minimize the
concentrations of soluble iron and manganese in the water column.) Due

to possible external influences on the lake / reservoir, G.E.S.I. provides

no guarantee on the reduction of algae growth, but some reduction in

algae growth and a shift to more desirable species is not uncommon.

Sincerely,
Richard S. Geney, Vice President
General Environmental Systems, Inc.

cc: Leo Wentzel, G.E.S.I.



HYPOLIMNETIC AERATION SYSTEM
'PROJECT PROPOSAL
STILLWATER POND

Customer:  (ENSR) January 9, 2008

Contact: David Mitchell
Tel. No. 978-589-3077
Fax No. 978-589-3282

Project: Stillwater Pond Hypolimnetic Aeration System

General Environmental Systems Supplied ‘HYPOLIM” Aeration System Includes:

1. Project Engineering

2.0ne (1) G.E.S.L “HYPOLIM” aerator, Model 5-3D-26. Unit made
“of crosslink molded polyethylene with accessories of 5052 aluminum and
316 stainless steel fasteners. Unit is equipped with (3) EPDM Membrane-
type Air Diffusers.

3. One (1) Air Cooled, Tank Mounted, Oil Flooded, Rotary Screw Air Compressor,
with Aftercooler, Separator, 7.5 HP Motor/Starter, (3/60/ 230-460V), with
Power Outage-Auto Restart Mounted in a Silenced Enclosure

4. One (1) Air Supply Line

5. Accessory ltems: (1) Two-Stage, Oil / Vapor Separator System

Three (3) Automatic Drain Valves for each system

6. Installation Supervision of “HYPOLIM” Aerator and Expenses
Total Price: $70,182.00

Price does not include an enclosure for the compressor, bringing electrical power to the
site, trenching of air supply lines or any items not specifically stated above.
Price does not include any state, city or other taxes, if applicable.

Price Valid Until: March 31, 20083
10% With Purchase Order _
80% On shipment of Equipment & Materials - Net 30 Days
10% On completion of project - Net 30 Days

F.O.B. Shipping Points ( Cost Not Included in Proposal )
Delivery: Equipment / Materials 4-6 weeks

-2-



Customer (Contractor) Supplied Items and Services:
Installation Labor and Supervision
~ Crane or other suitable lifting device
Plumbing & Electrical Services & Materials to Install Compressor

Warranty: The aeration unit is guaranteed structurally for a period of two years.
The compressed air supply system components are warranted for one (1) to
two (2) years and are subject to the suppliers warranties and conditions.

Sincerely, »

Richard S. Geney, Vice President

cc: Leo Wentzel, G.E.S.I.
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