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PURPOSE 

The purpose of this report is to evaluate the operational capabilities of the Belfast Water District 
(BWD) if they allow Nordic Aquafarms to purchase their Little River surface water supply and 
ground water from BWD in amounts up to 262,SOO,000 gallons per year (GPY). This equates to 
720,000 gallons per day (GPD) and 500 gallons per minute (GPM). The agreement also 
stipulates that 500 GPM will be the maximum rate delivered to the facility, and that Nordic 
Aquafarms will purchase a minimum of 100,000,000 gallons per year (or make a payment in lieu 
of the minimum purchase). 

This evaluation will show that BWD has sufficient capacity to operate the Belfast Water District, 
supply water to North Port Village Corporation by contractual obligation, provide Nordic 
Aquafarms with up to 720,000 GPD of water and maintain a reserve capacity for future needs. 

SOURCES OF INFORMA nON 

The Belfast Water District (BWD) has extensive documentation regarding their sources of 
supply and historic water usage. The reports we reviewed to produce this evaluation include; 

• Pumping Records from 1969 to 2017 
• Booster Pump Station Upgrades, Dirigo Engineering, 2005 
• Hydrogeologic Analysis of the S-inch Test Well (TW) 'at the TW-IS Site off 

Curtis Road in Swanville, Maine, W. Bradford Caswell, 2005 

• Engineering Plan for Water System Improvements, Wright Pierce, 1979 
• Hydrogeologic Evaluation of the Goose River Esker Aquifer, Caswell, Eichler 

and Hill, Inc. 19S9 

• Production and Test Well Logs, Well Redevelopment Records, various drillers, 
1956 to 2013 

• Ground water Modeling of the Smart Road Esker Aquifer, Jacques Whitford 
Company, 1999. 

• Hydrogeologic Analysis of the IS-inch Production Well at the Curtis Road Site in 
Swanville, Maine, Caswell, 2005 

• Update to the 1996 Water System Improvements Study for the Belfast Water 
District, Wright-Pierce, 2004. 

• Belfast Water District Water System Capital Improvement Plan Preliminary 
Engineering Report, Dirigo Engineering, 20 I 5 

In addition, we evaluated precipitation records from the Belfast Station operated by the National 
Oceanic and Atmospheric Administration (NOAA) from 1960 to 201S, and reviewed the 
licensing criteria for Goose River Hydro, who operates a series of hydroelectric dams on the 
Goose River. 
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BACKGROUND 

The Belfast Water Company was established in 1887 with the construction of the lower and 
upper dam and pump station on the Little River, a new storage reservoir and water mains. In 

1913, a sand filtration system was installed at Little River and in 1919 the Belfast Water District 
was created and they assumed ownership of the assets of the Water Company. 

The Little River was the sole source of water until the Smart Road Well was installed in1956. In 

1966, the Jackson Pit well was constructed and began supplying water to the system. The Little 
River treatment plant was upgraded to include a diatomaceous earth filter in 1963 but the 
treatment system reportedly was not effective at all times due to the "flashy" nature (highly 

variable raw water quality) of the Little River source. Currently, the Smart Road Well and the 
Jackson Pit Well are the sources of supply for the Water District and have been since 1980. 

SYSTEM DESCRIPTION 

The Belfast Water System consists of approximately 4 miles of transmission main from the 
Jackson Pit Well to the Smart Road Well and then to Route I. A pair ofriver crossings, one 12-
inch and one 14-inch diameter, ofthe Passagassawakeag River provides water to the west side of 
Belfast where most of the water is used. A lO-inch diameter distribution main extends easterly 
along Route I to the Searsport town line where the Searsport and Belfast water systems are 

interconnected. 

The distribution system is well looped with 12, 10, 8 and 6-inch mains with some 4-inch mains 

in limited areas. The distribution mains total approximately 39 miles of length. A water system 
map is included as Exhibit A (Dirigo Engineering, 2015). 

The system also contains four welded steel, above ground water storage tanks as indicated in 

Table No. I: 

Table No.1 - Belfast Water District Storage 

Location Year Built Capacity Millioll Gallolls Oveiflow (OF) 

(MG) Elev. 

Lincolnville Ave. 1956 0.5 275 

Lincolnville Ave. 1988 1.3 275 

Crocker Road 1997 0.75 401.5 

Back Searsport Rd. 1956 0.5 275/287 1 

.. Overflow IS at 287. An altitude valve limits levels to 275. 
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The system is mostly one pressure zone with a hydraulic elevation of275 feet. A small portion of 
the Back Searsport Road on the east side of Belfast is pressurized by a booster station. The 
Crocker Road Tank on the east side of Belfast is filled via a booster station located near the 
Lincolnville Avenue tanks. The Crocker Road high service area includes the former Maryland 
Bank National Association (MBNA) site and the area that is generally easterly of Route I. 

According to the 2016 PUC report, the Belfast Water District had 2,003 customers with 1,856 
meters. In addition to Belfast customers, the B WD supplies water to a portion of Northport 
Village through a connection at the NorthportlBelfast town line. A total of7,384,000 gallons (14 
GPM) was sold to Northport in 2016. 

In 2016, a total of 198,951,100 gallons of water was produced with unaccounted for water at 
20,751,917 gallons or 10% of the total production. The average daily demand was 543,582 
gallons (378 GPM) and maximum day demand was 719,300 gallons (500 GPM). 

SURFACE WATER SUPPLY (LITTLE RIVER) 

The Little River surface water supply has not been used since 1980 when the Maplewood Poultry 
Company closed. This surface water supply has remained as an emergency back-up source 
however; activation would require a boil water order because of the lack of modern water 
treatment equipment. In 1979, Wright-Pierce concluded that "In general, everything at the Little 
River Station, including the buildings and equipment, is old, in poor condition and in need of 
replacement." The cost for water treatment upgrades was estimated at $3.1 million dollars (in 
1979 dollars). 

When Maplewood Poultry Company closed in 1980, a decrease of approximately ISS million 
gallons per year (MGY) is indicated in the water use records. This consists of an 85 MGY 
reduction of ground water and reduction of approximately 70 MGY of surface water from the 
Little River. The closure of Maplewood Poultry drove the decision of the Belfast Water District 
to not invest further in the Little River Source. Since 1980, the BWD has relied solely on its 
ground water source from the Goose River Aquifer. 

GROUND WATER USE 

Ground water use in Belfast has decreased dramatically since 1980 when the District switched 
completely to their ground water source. Figure No. 1 is a graph of ground water usage in 
Belfast from 1969 to the present. The graph only shows ground water use - Between 1969 and 
1979 the District was also using the Little River surface water source at an average annual rate of 
about 70 MGY. 
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Figure 1. Belfast Water District 
Historic Groundwater Production 
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Figure No. 1 indicates that when Maplewood Poultry closed in 1980, ground water production 
decreased from 536 MGY (1969-1979 average) to 452 MGY (1980-1987 average). Another 
sharp drop in ground water use occurred in 1988, when Penobscot Poultry closed. Water usage 
declined from 452 MGY to 262 MGY (1988-1992 average). Subsequently, water use increased 
to a peak of approximately 345 MGY in 1999 but due to the closing of Stinson Seafood in 200 I 
and MBNA in 2005 and efforts by BWD staff to locate and repair leaks, the ground water 
withdrawal in Belfast has been reduced to an average of just under 200 MGY (2013-2017) 

In addition to supplying the City of Belfast, the BWD has a contractual obligation to supply up to 
22 MGY (42 GPM) to the Northport Village Corporation (NYC). The NYC is currently using 
approximately 7.4 MGY (14 GPM). The Belfast Water District has no other contractual 
obligations to supply water. 

Population in Belfast has been on a slight increase from 2004 to 2014 but projections by the 
State of Maine Office of Policy and Management indicate that the population of Belfast is 
expected to decrease from 6,672 in 2014 to 5,907 by 2034. With negative population change 
projected, we expect the water usage in Belfast to be stable or slightly declining over the next 15 
years (State of Maine Office of Policy and Management, on-line data, 2018). 

WELLS 

The Belfast Water District has been using ground water from the Goose River Esker Aquifer 
since 1955 when the Smart Road Well was completed (Figure No.2). The area was further 
developed with the Jackson Pit Well in 1965. In 1980, faced with huge costs to upgrade the 
Little River Treatment Plant and a reduction of water use due to poultry processors leaving town, 
the District mothballed the treatment plant and has relied on the ground water source from these 
two wells ever since. 

JACKSON PIT AND SMART ROAD WELLS 

The Jackson Pit Well pumps through an 8-inch diameter cast iron water main cross country to 
the Smart Road Well Pumping Station. From there, a 14-inch diameter main delivers water from 
both wells along Smart Road and Swan Lake Avenue to the Back Searsport Road. A 12-inch 
main continues along Swan Lake Avenue to near Route I . At that point, the main splits into two 
river crossings across the Passagassawakeag River. As mentioned previously, one river crossing 
is 12-inch and one is 14-inch diameter. The river crossings lead to the west side of Belfast and 
the extensive distribution system where most of the water is consumed. 
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Belfast Water District 
Goose River Aquifer 



The BWD currently operates the Jackson Pit Well on a timer at approximately 450 GPM in order 
to increase pressure along Swan Lake A venue. The timer is set to run the pump between 5 am 
and 10 pm. The Smart Road Well is operated intermittently to keep the water storage tanks full. 
This operation is reflected in the amount of water withdrawn from each well. Even though the 
Jackson Pit Well has about Y:, of the capacity of the Smart Road Well, in the past 10 years, it has 
supplied over 70% of the total water produced. 

Basic information for the existing wells and pumps are in Table No.2. Information for wells can 
be found in Exhibit C. 

Table No.2 - Basic Information of Existing Wells & Pumps 
Well Date Max. Estimated Pump Size of Depth Screen· Static 

Installed Yield Safe Yield2 Model Well (Feet) Interval Water 

(GPMl . (Feet) 

Smart 1955 1150 800/600 75 HP 24" x 18" 44 29-44 6 +/-
Road Goulds 

12 RJHC 

Jackson 1965 600 530 50HP 24" x 18" 51 41-51 12 +/-
Pit Goulds 

10 MC-6 

Talbot 2005 1200 120011000 No Pump 18" 66 95 to 80 20 +/-

1 Capacity of installed well pumps running alone. Assumes 1200 aPM pump will be installed in Talbot Well. 
2 Estimates for Smart Road and Talbot Well from Jacques Whitford, 1999. Estimate for Jackson pit well derived 
from 1969 to 1986 average pumping rates. Higher safe yield numbers for Smart Road and Talbot Wells indicate 
wells operating alone, lower numbers indicate both wells operating together. 

As can bc seen from the above table, the Smart Road Well by itself has the capacity to meet the 
current average demand of 543,582 gallons (378 GPM) and the maximum day demand of 
719,300 gallons (500 GPM). The Jackson Pit Well, by itself, can also meet current demands but 
not with much reserve. 

TALBOT WELL 

The Talbot Well, installed in 2005, has been tested and modeled (Jacques Whitford, 1999) 
(Caswell, 2005) and has been determined to have a safe yield of 1,200 GPM when operated by 
itself. The Talbot Well has been shown to interfere with the capacity of the Smart Road Well. 
The capacity of both wells, operating continuously together, is estimated at 1,600 GPM. Both 
the Smart Road Well and the Talbot Well could be operated at higher rates for shorter periods of 
time to meet peak day demand. 
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With Nordic Aquafarms using water at their maximum contractual rate of 500 GPM, the average 
demand would increase to 878 GPM (1,264,000 gallons) and the peak day demand would 
increase to 1,000 GPM (1,440,000). The Jackson Pit Well could not keep up with these demands 
if there was a failure of the Smart Road Well. It is, therefore, recommended that the Belfast 
Water District connect the unused Talbot Well to the system. With the Talbot Well on-line, the 
Water District could continue to meet peak demand with anyone of the three wells off-line. 

SAFE YIELD 

Safe yield can be defined as the amount of water that can be continuously pumped from the 
aquifer without causing negative effects on the aquifer or adjacent surface water sources. Safe 
yield is variable as it depends primarily on precipitation which is known to be variable on both a 
seasonal and year to year basis. 

The best available estimate for the safe yield of the Smart Road Well is from the computer 
modeling of the aquifer (Jacques Whitford, 1999). This ground water model was developed, 
calibrated and used to run various operational scenarios for the Smart Road and Talbot wells 
pumping intermittently, continuously, alone and together (Jacques Whitford, 1999). The basis 
for the calibration of the model was a pumping test run on the Smart Road Well in 1989 (CEH, 
1989). The modeling study concluded that the safe yield of the Smart Road Well running by 
itself is 800 GPM. 

The safe yield of the Jackson Pit Well has not been estimated previously. We used an estimate 
of 530 GPM which is the average rate the well was pumped for the period of 1969 to 1986 when 
the well was operated nearly continuously. 

Using the 800 GPM safe yield capacity as the maximum sustainable yield available from the 
Smart Road Well and 530 GPM from the Jackson Pit Well allows us to show how it will be 
possible for BWD to operate reliably and deliver up to 720,000 gallons of water per day to the 
proposed Nordic Aquafarms facility. 

• Safe Yield - 1,915,000 GPD (699 MGY) 

• Current Demand - 547,845 GPD (200 MGY) 
• Additional NYC Obligation - 40,000 GPD (14.6 MGY) 
• Current Reserve Capacity - 1,327,155 GPD (484.4 MGY) 

With proposed sale of 262.9 MGY to Nordic Aquafarms, the Belfast Water District will be left 
with an operating reserve of approximately 221.5 MGY. This is equal to twice their current 
average daily demand. 
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With the Talbot Well placed online, the Safe Yield for the three wells combined could increase 
to an estimated 2,130 GPM or 1,119 MGY. In that case, using the same numbers as above, the 
Belfast Water District would have a reserve capacity of 641.5 MGY with the proposed sale of 
262.8 MGY to Nordic Aquafarms. However, pumping at this rate would require a significant 
amount of ground water to be induced from the Goose River. This will be discussed more in the 
next section. 

INTERFERENCE CONSIDERATIONS 

Well interference can be defined as the amount of drawdown one pumping well causes on 
another pumping well. In general, the closer the pumping wells are, the greater the interference 
there will be. 

Under the current operational scenario, using the Smart Road Well and the Jackson Pit Well 
there is not much, if any interference between these wells because they are slightly over 1 mile 
apmi and on opposite sides of the Goose River. Further the testing done in 1989 (CEH, 1989) 
indicated that the aquifer may be discontinuous between the two wells. 

The Talbot Well, however, is located between the Smart Road Well and the Jackson Pit Well. It 
is on the same side of the river as the Smart Road Well and approximately 1,700 feet north of it. 
The aquifer has been proven by test drilling and pumping tests to be continuous between the 
Talbot and Smart Road Wells (CEH, 1989). 

The ground water model and report (Jacques Whitford, 1999) conclude that the Talbot and Smart 
Road wells do interfere with each other and if they were to be pumped together, the well yields 
from the individual wells would be less than the sum of their capacities when pumping alone. 

Subsequently to the ground water model being developed, an 8-inch diameter test well was 
installed at the Talbot Well site and a 3-day duration pumping test was run at 475 GPM. 
(Caswell, 2005). This pumping test indicates no interference with the Smart Road Well at that 
pumping rate and duration. 

The 18 inch diameter Talbot Well was also installed in 2005 and a 24-hour pumping test at 1,242 
GPM was run on tllat well (Caswell, 2005). Apparently, the Smart Road Well was operated 
during the pumping test and produced about 0.7 feet of drawdown in the Talbot Well, proving 
that the two wells will interfere with each other if pumped at a high enough rate for a sufficient 
period oftime. 
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There is no information available regarding the potential for interference between the 
Talbot/Smart Road Wells and the Jackson Pit Well on the other side of Goose River. There may 
be no interference if the aquifer is discontinuous as suggested by previous investigations. When 
the Talbot Well is brought on-line, the District should monitor pumping rates and drawdowns to 
both confirm the magnitude of the modeled interference between the Talbot and Smart Wells and 
determine, in turn, if they interfere with the Jackson Road Well. 

RECHARGE CONSIDERATIONS 

The potential sources of recharge to the Goose River Aquifer include: 

• Rainfall directly on the sand & gravel directly above the aquifer 

• Rainfall on the uplands that drain to the aquifer 

• Induced infiltration from Goose River into the aquifer 

The conclusions reached by the previous investigators of this aquifer (CEH, 1989, Jacques 
Whitford, 1999, Caswell, 2005) indicate that a large portion of the water derived from the Goose 
River Aquifer is from induced infiltration. Induced infiltration can occur when a pumping well 
lowers the water beneath a stream bed enough to allow the stream water to flow into the aquifer. 
Most high yield gravel wells in Maine are located in areas that have the potential for induced 
infiltration, as it assures sustainable yields. 

Keith Pooler (personal communication, 2018) indicated that the Water District measures stream 
flow in the Goose River at the outlet dam on Swan Lake and also at a location downstream of the 
wells. He reports that under most circumstances, that flow in the Goose River is greater 
downstream of the wells than it is at the dam. This indicates that most of the time, at current 
pumping rates, the wells are not deriving much water from induced recharge. 

However, this might not be the case as pumping is increased from this aquifer in the future. In 
order to estimate the available ground water recharge, we delineated the direct recharge area to 
the aquifer as shown on Figure No.2. The direct recharge area was truncated at the Swan Lake 
Dam as most of the ground water recharge in the upper part of the drainage basin will eventually 
enter Swan Lake and pass by the aquifer as surface water flow in the Goose River. 

The direct recharge area to the aquifer comprises approximately 3,888 acres (6 square miles). Of 
that area, 203 acres is sand and gravel with the remainder being predominantly glacial till and 
fine grained glacio-marine sediments. 
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We obtained monthly precipitation records for Belfast Maine from 1960 to 2018 from the 
National Weather Service, Belfast Station (NOAA, 2018). The records indicate an average 
annual precipitation of 49.3 inches. On sand & gravel, approximately 50% of annual 
precipitation will recharge ground water. On glacial till and glacio-marine soils, approximately 
15% of annual precipitation will recharge the ground water. This amounts to 24.65 inches of 
recharge on the sand and gravel and 7.4 inches of recharge on the remaining soils in the direct 
recharge area. Summing up the anlount of available recharge provides an estimate of 876.3 
MGY (1,667 GPM) which is actually in excess of the current estimated safe yield of the Smart 
Road and Jackson Pit wells. 

This mass-balance analysis does indicate that if the Talbot Well were brought on-line and the 
aquifer were pumped by all three wells at the estimated safe yield of 1,119 MGY, a significant 
amount of water (462 GPM) would need to be induced from the Goose River to maintain that 
pumping rate. 

Flow in the Goose River is controlled at the Swan Lake Dam by the operators, Goose River 
Hydro. The Federal Energy Regulatory Commission (FERC) license for this facility has a 
mandatory low flow of 5 cubic feet per second (2,244 GPM). This is the minimum amount of 
flow that must be released from Swan Lake at all times (FERC, 1980). This indicates that under 
conditions of maximum pumpage and low flow in the Goose River, 20% of the river flow could 
be induced into the aquifer. 

DROUGHT CONSIDERATIONS 

The last condition which should be considered when evaluating the sustainability of a water 
source is drought conditions. For the purposes of this discussion, we are defining drought as 
75% of average annual precipitation. Using that criteria, the precipitation records from 1960 to 
the present indicate the following drought periods: 

• 1964 to 1965 

• 1971 
• 1978 

• 2001 

2001 marks the lowest year of precipitation with only 27.16 inches of precipitation (55% of 
normal) recorded. The drought year mass balance recharge analysis indicates that the available 
recharge in 2001 amounted to 482.5 MGY (918 GPM). Under those worse case circumstances, 
pumping at sustained high rates would cause more induced infiltration from the Goose River. 
Under the maximum estimated sustained yield of 1,110 MGY (2,130 GPM), the wells would 
need to induce 1,212 GPM from the Goose River or about 54% of required minimum base flow 
of2,244 GPM (5 cubic feet per second (CFS). 
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CONCLUSION 

The information presented in this report indicates that the Belfast Water District has the capacity 
to supply up to 262.9 MGY of water to Nordic Aquafarms, especially if the Talbot Well is 
brought on-line as recommended. In addition, the Belfast Water District will maintain an 
adequate reserve quantity of water for future growth, contractual obligations and emergency 
situations. 

DISCLAIMER 

This report relies primarily on the work of others. A.E. Hodsdon Engineers (AEH) did not 
independently verifY this information. Unless there was actual knowledge of incorrect 
information or it was obvious that certain infOlmation was inconect based on other information 
obtained or otherwise actually known to AEH, the information presented is presumed accurate. 
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586,561,100 
550,891,900 
585,369.800 
621,786,300 
611,698,800 
580,008,300 
435,766,600 
446,662,200 
519,439,300 
483,880,900 
446,122,805 
442.616.820 
435,627,300 
410,723,378 
264,444,450 
253,935,490 
254,528,200 
266,907,500 
270,610.500 
299,340,300 
314,847,300 
321.246,700 
303,158.366 
329.425,900 
311,863.900 
344,555,700 
319,447,900 
339,661,323 
291.411,122 
290,452.500 
278,214,400 
249,811,800 
213.049,000 
215,759,900 
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204,130,900 
214,466,400 
236.056,700 
204.288,900 
152,063,705 
169,528.100 
181.576,200 
164,455,670 
63,095,060 
56,900.700 
57,951,900 
75.149,200 
72,363,400 

104,131,700 
112,695,200 
129,613,800 
132,276,500 
145,262,800 
122,823,700 
171,973.400 
131,475.100 
172,988,320 
120,859,522 
107,681,500 
105,729,600 
99,579,400 
31.182,900 
43,162,900 
43,570,200 
68,990,300 
50,148,000 
60.294,400 
35.213,900 
53,943,900 
64.948,100 
88,736,800 
78,436,800 
60.284,500 

JACKSON PIT LITTLE RIVER 

343.926,400 
, _rif4;_1-i~:~,4 

272;5_20,:100 
2f}~,7~;'~ 
?76,o,?3;600 
291d45i 2dti 

·i~~:~~:~~~-
278;292,:I,!JO 
278;397;200 
~,,6,330;i;(iO 
223,851,300 
232,195,800 
283,382,600 
279,592,000 
294,059,100 
273,088,720 
254,051,100 
246,267,708 

STATION 

89,323,300 
83.628,288 
75,650,300 
73,632,900 
66,218,100 
68,337,700 
72,679,500 
70,742,900 
65,898,300 
44,506,100 
63,708,400 

7.784,400 (MAPLEWOOD CLOSED) 

201,349,390 (PENOBSCOT POULTRY CLOSED 11/88) 
197,034,790 
196,576,300 
191,758,300 
198,247,100 
195,208,600 
202,152,100 
191,632,900 
170,881,866 
184,163,100 
189,040,200 
172,582,300 
187,972,200 
166,673,003 (STINSON SEAFOOD CLOSED AUG 01) 
170,551,600 (LEAK DETECTION SURVEY AUG 02) 
182,771,000 
172,484,800 
150,232,400 (MBNA ·IRRlGJPEN FRQZ FD-NEWOWNERS) 
181,866,100 
172,597,000 

SMART 
JACKSON 

168.334,400 (RECESSION YR & USAGE DECREASED WIOTHER UTILITIES) 
165.527,100 
198,907,800 
160,099,700 (CUSTOMER USAGE DOWN & LEAKS DETECTED) 
159,651,700 (LEAKS DETECTED) 

2,493,447,900 
2,811,220,044 

5,304,667,944 

137,784,300 PEN MCCRUM PRODUCTION DECREASED,IRRIGATION,CONSERVATION 
139,921,285 SMART 604,568,900 

aVg',1IlyrS:iry.7~s,_ 
530,466;794 

116,251,600 JACKSON 1~50T,7~4.885 .8vg' 10jT.~J6 ~~~017 
120,512,300 2,112;2i'3.7~5 ~11,227;319 
140.714,700 

TOTAL 18,137,617,631 6,930,452,737 10,425,114,706 782.110,188 
TOTAlS SMART RD JACKSON PIT LITTLE RIVER 

MONTHl YIPUMP1NGIPUMPEO YEAR 



TOTAL GALLONS PUMPED PER YEAR 

YEAR TOTAL PUMPED SMART ROAD JACKSON PIT LITTLE RIVER SMART RD & J.P. YEAR 
ALL SOURCES STATION 

1969 682,221,860 248,972,160 343,926,400 89,323,300 592,898,560 1969 
1970 680,053,732 282,253,100 314,172,344 83,628,288 596,425,444 1970 
1971 587,394,100 239,218,700 272,525,100 75,650,300 511,743,800 1971 
1972 597,158,600 232,771,700 290,754,000 73,632,900 523,525,700 1972 
1973 588,747,800 246,476,100 276,053,600 66,218,100 522,529,700 1973 
1974 586,561,100 227,078,200 291,145,200 68,337,700 518,223,400 1974 
1975 550,891,900 197,282,000 280,930,400 72,679,500 478,212,400 1975 
1976 585,369,800 232,007,400 282,619,500 70,742,900 514,626,900 1976 
1977 621,786,300 277,595,800 278,292,200 65,898,300 555,888,000 1977 
1978 611,698,800 288,795,500 278,397,200 44,506,100 567,192,7001978 
1979 580,008,300 269,969,400 246,330,500 63,708,400 516,299,900 1979 
1980 435,766,600 204,130,900 223,851,300 7,784,400 (MAPLEWOOD CLOSED) 427,982,200 1980 
1981 446,662,200 214,466,400 232,195,800 446,662,200 1981 
1982 519,439,300 236,056,700 283,382,600 519,439,300 1982 
1983 483,880,900 204,288,900 279,592,000 483,880,900 1983 
1984 446,122,805 152,063,705 294,059,100 446,122,8051984 
1985 442,616,820 169,528,100 273,088,720 442,616,820 1985 
1986 435,627,300 181,576,200 254,051,100 435,627,300 1986 
1987 410,723,378 184,455,670 246,267,708 410,723,378 1987 
1988 264,444,450 63,095,060 201,349,390 (PENOBSCOT POULTRY CLOSED 11/88) 264,444,450 1988 
1989 253,935,490 56,900,700 197,034,790 253,935,490 1989 
1990 254,528,200 57,951,900 196,576,300 254,528,200 1990 
1991 266,907,500 75,149,200 191,758,300 266,907,500 1991 
1992 270,610,500 72,363,400 198,247,100 270,610,500 1992 
1993 299,340,300 104,131,700 195,208,600 299,340,300 1993 
1994 314,847,300 112,695,200 202,152,100 314,847,300 1994 
1995 321,246,700 129,613,800 191,632,900 321,246,700 1995 
1996 303,158,366 132,276,500 170,881,866 303,158,3661996 
1997 329,425,900 145,262,800 184,163,100 329,425,900 1997 
1998 311,863,900 122,823,700 189,040,200 311,863,9001998 
1999 344,555,700 171,973.400 172,582,300 344,555,700 1999 
2000 319,447,900 131,475,700 187,972,200 319,447,900 2000 
2001 339,661,323 172,988,320 166,673,003 (STINSON SEAFOOD CLOSED AUG 01) 339,661,323 2001 
2002 291,411,122 120,859,522 170,551,600 (LEAK DETECTION SURVEY AUG 02) 291,411,1222002 
2003 290,452,500 107,681,500 182,771,000 290,452,500 2003 
2004 278,214,400 105,729,600 172,484,800 278,214,400 2004 
2005 249,811,800 99,579,400 150,232,400 (MBNA ~ IRRIGJPEN FROZ FD-NEW OWNERS) 249,811,8002005 
2006 213,049,000 31,182,900 181,866,100 213,049,0002006 
2007 215,759,900 43,162,900 172,597,000 215,759,900 2007 
2008 211,904,600 43,570,200 168,334,400 (RECESSION VR & USAGE DECREASED W/OTHER UTILITIES) 211,904,600 2008 
2009 234,517,400 68,990,300 165,527,100 234,517,400 2009 
2010 249,055,800 50,148,000 198,907,800 249,055,800 2010 
2011 220,394,100 60,294,400 160,099,700 (CUSTOMER USAGE DOWN & LEAKS DETECTED) 220,394,100 2011 
2012 194,865,600 35,213,900 159,651,700 (lEAKS DETECTED) 194,865,6002012 
2013 191,728,200 53,943,900 137,784,300 PEN MCCRUM PRODUCTION DECREASED,IRRIGAT 191,728,2002013 
2014 204,869,385 64,948,100 139,921,285 204,869,385 2014 
2015 204,988,400 88,736,800 116,251,600 204,988,400 2015 
2016 198,951,100 78,438,800 120,512,300 198,951,100 2016 
2017 200,999,200 60,284,500 140,714,700 200,999,200 2017 
2018 2018 
2019 2019 
2020 2020 

0 
TOTAL 18,137,677,631 6,930,452,737 10,425,114,706 782,110,188 17,355,567,443 

TOTALS SMARTRD JACKSON PIT LITTLE RIVER 

MONTHl Y/PUMPING!PUMPED YEAR 



TOTAL GALLONS PUMPED PER YEAR 

YEAR TOTAL PUMPED 
ALL SOURCES 

1969 592,898,560 
1970 596,425,444 
1971 511,743,800 
1972 523,525,700 
1973 522,529,700 
1974 518,223,400 
1975 478,212,400 
1976 514,626,900 
1977 555,888,000 
1978 567,192,700 
1979 516,299,900 
1980 427,982,200 
1981 446,662,200 
1982 519,439,300 
1983 483,880,900 
1984 446,122,805 
1985 442,616,820 
1986 435,627,300 
1987 410,723,378 
1988 264,444,450 
1989 253,935,490 
1990 254,528,200 
1991 266,907,500 
1992 270,610,500 
1993 299,340,300 
1994 314.847,300 
1995 321,246,700 
1996 303,158,366 
1997 329,425,900 
1998 311,863,900 
1999 344,555,700 
2000 319,447,900 
2001 339,661,323 
2002 291,411,122 
2003 290,452,500 
2004 278,214,400 
2005 249,811,800 
2006 213,049,000 
2007 215,759,900 
2008 211,904,600 
2009 234,517,400 
2010 249,055,800 
2011 220,394,100 
2012 194,865,600 
2013 191,728,200 
2014 204,869,385 
2015 204,988,400 
2016 198,951,100 
2017 200,999,200 
2018 
2019 
2020 

o 

SMART ROAD 

248,972,160 
282,253,100 
239,218,700 
232,771,700 
246,476,100 
227,078,200 
197,282,000 
232,007,400 
277,595,800 
288,795,500 
269,969,400 
204,130,900 
214,466,400 
236,056,700 
204,288,900 
152,063,705 
169,528,100 
181,576,200 
164,455,670 
63,095,060 
56,900,700 
57,951,900 
75,149,200 
72,363,400 

104,131,700 
112,695,200 
129,613,800 
132,276,500 
145,262,800 
122,823,700 
171,973,400 
131,475,700 
172,988,320 
120,859,522 
107,681,500 
105,729,600 
99,579,400 
31,182,900 
43,162,900 
43,570,200 
68,990,300 
50,148,000 
60,294,400 
35,213,900 
53,943,900 
64,948,100 
88,736,800 
78,438,800 
60,284,500 

JACKSON PIT 

343,926,400 
314,172,344 
272,525,100 
290,754,000 
276,053,600 
291,145,200 
280,930,400 
282,619,500 
278,292,200 
278,397,200 
246,330,500 
223,851,300 (MAPLEWOOD CLOSED) 
232,195,800 
283,382,600 
279,592,000 
294,059,100 
273,088,720 
254,051,100 
246,267,708 
201,349,390 (PENOBSCOT POULTRY CLOSED 11/88) 
197,034,790 
196,576,300 
191,758,300 
198,247,100 
195,208,600 
202,152,100 
191,632,900 
170,881,866 
184,163,100 
189,040,200 
172,582,300 
187,972,200 
166,673,003 (STINSON SEAFOOD CLOSED AUG 01) 
170,551,600 (LEAK DETECTION SURVEY AUG 02) 
182,771,000 
172,484,800 
150.232,400 (MaNA" IRRIG.IPEN FROZ FD·NEW OWNERS) 

181,866,100 
172,597,000 
168,334,400 (RECESSION YR & USAGE DECREASED W/OTHER UTILITIES) 

165,527,100 
198,907,800 
160,099,700 (CUSTOMER USAGE DOWN & LEAKS DETECTED) 
159,651,700 (LEAKS DETECTED) 
137,784,300 PEN MCCRUM PRODUCTION DECREASED,IRRIGATION,CONSERVATION 
139,921,285 
116,251,600 
120,512,300 
140,714,700 

TOTAL 17,355,567,443 6,930,452,737 10,425,114,706 
TOTALS SMART RD JACKSON PIT 

MONTHl YIPUMPINGIPUMPED YEAR 



Utilitv Name: Belfast Water Distrit1: Year of Rep on: December 31, 2016 

WATER PRODUCTION ANI) CONSlfMI'TION 

I. Show quantities of water produced and purchased and the quantities delivered to consumers and lost or Imaccounted for during the year. Wbere estimates are used, tbe basis thereof should he set 
fonh in a footnote. 

Line Number 

2 

J 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

'4 
l5 

'6 
17 

l8 

'9 
20 

21 

22 

?3 

14 

25 

26 

27 

28 

29 

30 

3l 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4! 

42 

43 

44 

Remarks 

I 

Montll 

(,) 

___________ ~~!1~~ 

.,,_ .. _E<:~~_ 
March 

_ .. ~,!1~_ 
.~~L 
June 

Purchased 

(b) 

By Pumping 

(0) 

. }~-~??!?QQ­
_._ . _ .. I}~~~~:_~.2,~_ 

___ }~_,~_~_~ ,_~_~_O_ 

_ __________ ___ }:~,2_~?_,ygg __ _ 
17.074,100 

. __ ",J?_~~~.lA!J.g __ ... 
... " _ "" ____ !,t1.'r .. __ .~~~ .. ~~+ ~~ }!,~~.~~~?~~ .. _ 

......... ~~I~~_~~-' ... 

.. ___ " .. __ . __ . _~=p,I~_I~~,~ 
October 

---- - - ----" .. ----
November 

--- - - -- - ---- -------

I~ ~~~.~.~ ... ~.~ ....... ~ .... __ . "' _____ . _ --- ____ ~?!~§!,_5_Q9 __ 
_____ _ lZ,§_?~!8_0.Q __ _ 

___ .! €i~_?,?_~,~OQ ...... 
14:~.!3,800 

Thousand Gallons Delivered to Mains 

Groundwater 

By Gravity 

(d) 

I ~~~ ~~~~~ ~ ~~~~~ 

~ ~ ~ ~~ ~ 

~ .....~~ 

By Pumping 

(,) 

Surface Water 

By Gravity 

en 

~~~ ~~~ ~~ ~~~~~~ 

December 

Totals 
I.~ ....... ~ -~.~~~~~ ....... ·~·I-" _". _____ .. l?,.5} .. q:229 ____ _ 

o 198,951,100 
O~~-· .~. -.. ~ ~ol 

o 

Total PRODUCTION WATER 

Balance as NON~REVENU~cE~ W~, A,~ T,~E"R,~~~_~ .~.~~ ....... ~ .. ~~Sc .. ",.""p, ... ,.,,,,~,e,n~_~_~_~:___ _ LI ___ ~'~5~.3~4~%'-__ ..Jt.~ 

~_~~~_~I?_t!?~_~_n_~_~~_~i_~~!~5_0~_~~_~I?!i_~~,-'?_~_~~~::~~y.~I:'.~,~_~.!~1': 

~_I~!i~~~~,~~~! .. ~?:t~~~~~.~:,~"t..r~~~~!,~ ANALYZERS _ }a~~s?:~_ ':':i!_~ ~~~_~ Rd. ~r---....,:-:-----' 

C~:;~ U"~':ll"'ltinghrdmnts... . ....... N%uU.Um:lbebbo,,:m~:~t·,h.:.,'_. ,.".... ... . .. ::-~--~II_---....!-----l 
252 I··~··· 

~!!~~~L~~!f~::'~~~_te! ~C~l. _ _ _ _ _ _ " _.~ ':~ ~ .. __ .. __ • 

.t!_~~!!ty __ ~_~~~:o_U_~f:~_I'!l!"Jl:.O_~~ (~p~i!x): 
FLU.~,!!I,~9_~.!:\INS; ANNU~L M~~~II?~~\~CE 

FLOW TESTS 

SEWERMAiNS/SWEEP'NG:';UBL'CWOtiKS 

, 
a 

~::~1:~~~~;;''':,~:,,~,,:~ ... ~ .... ~~. ~~ ...... ~.~.~ ... ~ ._~~-·~:-~~ ... :~:::~!;~~t,,:n¥fi"'JI-----:::.-----t1 
Qt!l_~, ~?_~:~~_~.f:_~_!~f:_,~~f:.~?~~~~j~p~,~!¥ L. _ 
~~_~_!":I_'?{~~_~_~ __ ~~~lq;_?_~ J:>_i! __ ~~~_ti_o_I1.J?_,~gp _~~A_~l!!~!I_~~, .~~~.~~.q!1.J.~,~qg~ 

~~_:y_~!.f}l~'!~I~~:_ f~~!§t~~e.t.!}.ll_il~~JL~~?J~"t:}~.?~~~g~_~a:t~ ,~~~~~_!: )_ ~_!~Q~! __ \yil~!l!!1¥~?~~ __ ~t!~~!: ~_6.cQQq". 

I?!~l,,~.~£?_t1_~~~.~ .. f'!~};I,?!1::~f:,,':~E.!.'~ .. ~y~~~!"'(L_~~~~~_!~_~.2~_S.I_!.~!!~_~';;J. 
Unaccounted for Non-Revenue Water 
-..-- -----... -- . .-

System DEl\'1AND Data Quantity (mgd) Date 

Average Daily Demand: 543582 

Maximum Day Demand: 719300 912312016 

Peak Hour Demand: 29971 

W-12 

... ~~ .. 

THOUSAND GALLONS 

198,951,100 

168,429,397 

30,52],703 

1333050 

209500 

281850 

227850 

4500 

275000 

550000 

3895000 

2567036 

88000 

338000 

9769786 

20751917 

.... ~ .... ~ ... ~ ~ ..... ~ ~~~ II ___ . ___ ._ .. _ ""_J.Q.~o 

~ ..... ~ 



Utility Name: Belfast Water District ,31,201< 

CONSUMER'S METERS 

1, Show the requested information concerning consumers' meters in service or in stock during the year. 

, .. "",""" in sen;"" at ~nd of Num,'7:.,", Cc::~~ ur 
Line Number Size, in, 

~ (a) 00 '. 00 ~ 00 
I IOwnedby 

2 1518 . 1556 . 284 . 269 . 1571 195 .. 430 . 269 .. 

3 13/4 •• 39 3 4 38 . 3 0 4 

4 142 35 32 . 145 10 22 . 32 , 

5 [1/2 36 2 . 2 36 1 2 2 

6 12 67 6 6 61.. 1 4 6 

7 13 . 9 I 1 9 I 
2 '. 

1 

8 14 5 0 0 5 0 0 0 

9 16 2 0 0. 
•• 

2 0 .0 0 

10 · 

. 
11 . 

12 •• . 

13 .' 

14 . 

15 . 

16 . ' ... ." 

17 ITutal 

~~~i67q~~I~~~ 18 IOwnedbv' 
". 

19 1314 

20 !2 . . 7 . 
. .... 

7 
. 

21 13 . . .' .. 3 . 3 . 
. ' 

22 14 I 
... 1 · " . 

23 . . . '. · . 

24 . . . .. .' 
' . 

25 .. ' 

. ... . . .' . .' .. ' . 

26 
. 

. 
.. . . . 

. 
27 iTu'al 14 14 

. . 

. 

. ' . 

. . 

. 
. 

. 

. 
' . 

. 

. . . 

. . . 

. 

W·" 



Exhibit 

Capacity Evaluation for the Belfast Water 
District, Belfast, Maine 

C. Production Well Information 

CI - Smart Road Well 
C2 - Jackson Pit Well 
C3 - Talbot Well 



Capacity Evaluation for the Belfast Water 
District, Belfast, Maine 

C1. Smart Road Well 
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,F .:.A. Sulliv!i1l -9/12/55 9i16/55 

", tl 
U'O-5 clay and"" sand; 5-20 medil1ll\·snndj 20-!;2 coarse ~~;,~J.; 

42-45 dirtjr gravel; 45 1e\ige; 15' of 18" (5.'. of 150 ~lot, ,: 
, and 10', of 180 slot) lWe,r4ur scr\!e';1 expos~$1r. ~ft·. ~n 3~,:\'\' 
i,.9:£', 18\' ,pipe, P1Ulced out· iall 24'! w,P~'~" ! .:\{: ',3 n \ '''IV,' .il\~lt,\, " 
(!'\U"-' \ ,'l\'. ,,_l, • "I ,1 'j' 11"1...,.,,:\;, l 

' "I, '. ' /, t. ~. 'I' " 1_1 .,< {, 

I' Ii~ttoni.of~creen set G, 42 'r~o'nl gi-ound l~ve~'." ,·1(:.:.: .....•. · ". 
, St.atic fr()mtopof. pipe 2'2". " . , 

Pipe above ground 6.". "'. .." ',J': 
.:.Dra~odcn.:n8'2U, pumping·1500 gpIn£,rom'top'o£, :;\ine.·· " 
'4dded S'of pipe totO'l"of' ~;ell after puJ:lp.tesi··~!as'~ve~,·! 
·1liaking ~otalderth of ,,:e11 47'6!t; ..... ".. .. '·;'!?984!5':r':'.;,; 
~. l.. ' __ • ___ " ___ •. ~ _____ ' ""'h' . " .. ...; " 



R. E. CHAPMAN CO. 
OAKDALE, MASS. 

Name of Driller Ell. S u).. )... : V f: r! Nomes of Helpers j, ;.1, fa-rrE.:IjSor! 
/- Name & Location r". 'rv' of ~~' J, £/d",- r {A l1lcNr _--i1tI. f: c "If 1'1 (ill bj!> 1:-I( r ~I 
Dale Storted Q7Ji/s-7 q' , I Date Finished Date Finished /..{:: ./ , .... ;." Date Started 

Hole No. A ':I " )( /5; ., -li:"1 Hole No. 

Deplh Classification of Depth Classification of 

:rom To Material Feet of Screen Exposed From To Material feet of Screen Expose, 

0' 
I 

C lAY ~ ~IINi1 1.'5"",: J,,"~:yrDI/" J 
S-' i-lA' /1 t:"}\ I""" .tllrin Size of Screen & Slot Size of Screen & Slot 

,-, ~:'IJ I" bvM.!';- ;7«,Q,/ C J 
of;' aF JeD 

10' u: 18/) 
V,;to' IllS' ~II?W a Jtll U>'7 Screen Lelt in Screen Left in 

.j. .... " } 7.11~ r. U' I!IJ I<DcJ II Wlr.1J 

(. ~/'ilt Fi'nr/t; 'tr fi.,-r ·1Jr1 

Screen Pulled Out Screen Pulled Out 

f'! lJ 

Pipe Left in Pipe Left In 

j.:l. • dlt: J&~ 

Pipe Pulled Out Pipe Pulled Out 

jJ)l... .;1 'I" ;'11';,- , 

~ .. 
I Remarks Remarks 

-

Pump Test on HoJe No. Pump Test on Hole No. 

Date Time Dr. Down G.P. M. Static and Other Info. Dote Time Dr. Down G.P.M. Static and Other In , 

B ,,,: .~rllJ> ,"", .<: ~r fiY Jj~! .:::.r ,",; h ',' ,1 U (/r/)) 11 Eu.,-! 

STAT J. PH., -r~F' /I.e- F', {7,- ")~.,,, 

p,p; l.on_" .. - /JOn" 1 1:." 

D.D l)t~ 1 " f" nt'} Vc. ~<", 1m. ,,A PM ft7v·' ',j() II.'" I'II;J~-
-;J 

A/ME ~ Ii: " I'IF I PJI'F I'TII 1'I.r' "p IAn'; L AP; h-J1 Jo. A Ir",-,f T IWAJ ~1/r·J1. 

"'Ab VL -r. iT'AJ ) j:" -r-tJ. ! 11":- IA/$"L l J/..,:! " 
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.. 
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.. -' .' 

,.' ..-
.' .' . 



January 22, 2013 

Belfast Water District 
285 Northport Avenue 
P.O. Box 506 
Belfast, ME 04915-0506 

Attn : Keith Pooler 
Tel: 207-338-1200 
Fax: 207-338-0444 
keith@belfastwater.org 

RE: 18" Gravel Well 

Keith, 

On December 10, 2012 we began the redevelopment of your 18" gravel well. It was tested at 
the beginning of the project at 674 GPM with a drawdown of 0.6' or a specific capacity of 1123 
GPM/ft. 

One hundred ten (110) gallons of 22" Baume 35% Muriatic Acid was injected along with 2.5 
gallons of NW-220. The acid was neutralized with Soda Ash. A total of 40 machine hours 
resulted in a 21 % increase in specific capacity. 

This is an 18" well with an 18" telescope screen with an 1.0. of 14.8". The mild steel bolts on the 
bowl assembly were replaced with stainless steel. The column was replaced along with one 
shaft coupling. The head shaft was replaced and the combination right angle gear shaft was cut 
and rethreaded to 37 11." for the motor shaft. 

Attached is the performance curve and well development record . 

If you need anything else please let us know. 
l 

lueBooK Very truly yours, 
Denis,C rlAaher Company 

id«/'l'P~ 
Denis L. Maher 
President 

Denis L. Maher Company, LLC 
www.OenisLMaher.com 
DLMaher@ OenisLMaher.com 

----
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r15_4606, Fax 978·615-4607 
I bl b k 19 Westford Rd PO Box "130 
1_ 800-~_8-~23~ ~:ww.usa ue 00 .CO=--- Ayer. MA 01 432-0130 
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WELL REDEVELOPMENT RECORD 

JobNam~Number: -----I~~~~~~~~~~~~::----------------------------
Date Started:, ____ f--_+:..k«.L./Z,4~~-~----------------
Owner's Representative:. ___ .c.....c.k,;:....c.LL-.w'-d.::4'=~ ___________________ __ 

/:::7 .. 
VVellNumber: ____ ->7<CLa6~~---------------------~~---

VVell Size: ,/(3 Depth.: ___ C;:L~:"::;~!:.._/_____ Screen Length: ~ Type:--& 

Static VVater Level: -+----"tfc~· '--___________ Static After Treatment:'--~,"'6""-________ _ 

Depth of VVell Before~ ---...;~z.;;L· _______ _ 
I 

After:...: ---.;:<W-:..· ;L--------

Original Specific Ca~acity.:.: __________________@.,-_______________ __ 

Rating VVell Before '@ df/!l/ GPM with at? / Drawdown 

GPM 

• = /zZ.ti GPM/Foot 0Wr~wdown 
Chemicals used~~ ;;;~Z/lYd . Z:;~/e'2,~ 
Description of Surge J-,ine: /'/~ ~h? '2 f-/Z ~ ! ~ <;LZL- G--;. ~ 

I 

I 
Rating VVell Mter i @ {}'i39 GPM with Drawdown 

'= /~ GPM/Foot of Drawdown 

Hours to Mob & Derriob (with setup and down): _4at2_~ ________________ _ 
Hours Removing & ~esetting Owner's Pump: ______________________________ _ 

! 
TypeIC!lnditi1n: ------------------------------

Hours Installing. ',., and Removing Surge Pump: _____ ~(--;;<V=------------------------
Hours Adding qhemibals: / Hours Surging,..: -~0:,L'...l{:)",,' '--___________ __ 

VVas Pump Rec~nditi~ned Before Reinstalling:, __________________________ __ 
; ! 

Remarks: : I 
ii 
:1 

i! 
': 

Denis L. Maher Company, LLC 
www.DenisLMaher.com 
DLMaher@DenisLMaher.com 

Name of Helper ________________ __ 

Tel. 978-615-4606; Fax. 978-615·4607 
7 Sculley Rd., PO Box 130 

Ayer, MA 01432-0130 



Exhibit 

Capacity Evaluation for the Belfast Water 

District, Belfast, Maine 

I C2. Jackson Pit Well 
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.:;- -,';'. >~'~:::;;'::;~~/for ',,-.-.~:",': "" 
. . BelfastiWafer District, 

····,t./;,... . ";\"';i'!' 

1ob28:i4 :F; G;SUilivan" 
Belfast, Maine . . ' ,'.B; W,ilson • "'" 

" -.;: .-, 

'. t: 

, , . ~ December 30; 1965 
. . j. . . " : -- •. :;, i . .~ . 

24" x18"Grave~ Packed Welt .' .• ,\ 

-':',{: 

DePi:lu':, 51' ,', __ " ,'~'_ ... ,',',: '_:";,_, ":'_;'~·:' .. _:"i~;.:,:; ... , :'\,., ,:,:_.'/;, < . 
Casirq.l 44' of ,18" j, 24'·pf2!1~Nati?nalsteel:.~\f';;:);'i,;r . 
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R. E. CHAPMAN CO. 
. . 

Names of Helpers 8. LL~,ls PN' 
lob: Name (, Location ~U:jAI 

• , 
Dat~ Started i?3 "Ak J!£ ~-Date F;n;shed 7 0 E c. t1i- Dote Started Date Finished .. 

. . 

~- CJI/" Y I,f" CfA/Ie) PACK Hole No. .Hole No. 

. Depth ClassificaUon of IIT'.::ii;:97' ()13 S. Depth CloS$ification of 

From To Material Feet of Screen Exposed From To Material Feet of Screen Exposed 

0' 8ROLL'N ClAY" ,...,.. If) I... d,pO 'Sic"! 
. 

11/ Ct1AVe./ 
.. 

Size 01 Screen & Slot Size 01 Screen & Slot 

It;' dO ~l~AV /t!'1p=O /ff'~ It) '- EJdOS/O/ 
". 

;90' :3i' CI!Ai,lJZ../ 
Screen Left in Screen Left in 

31 • ;0 C cJ tJ I? S/E. ' C (b.1/ If) ,- /3 ':, • :;:>;;> 0 .. 

.ih/ v.· C; /? A v' IE'- I . 

.~ 5iJ 
~ Screen Pulled Out Screen Pulled Out 

'. ' . 

. ' 

Pipe Left in 'f/$f !.. Pipe lelt in 
If" -

,;l<j ,. - ;; ~ I;=/:, 

Pipe PulJed Out -
'.' Pipe Pulled Out 

". 
';>if"OF' t'i f·t 

' .. 
, . '. I J; Remarks Remarks .. '. 

_t.'7Jed1 c." ;-::' .. . ", 
· '. 

PlJ~Jj ,,71 ';0;-' ! .,. ; 

. '. .j-; 'jJr-h ..t,'" . 
· . ' 

•• 
. 

j'")/( If£: S pc Ii', Cf(iJ.·Nl . . .. 
-

. 
. .'. 

-.,-
'" .. L,/E V'E.} .. . .. 

. , .. ... 
.. . 

" 
',' .. ' 

• 
. . 

, 
Pump Test on Hole No. 'Pump Test on Hole No. 

'. Date Time Dr. Down G,P,M, Static and Other Info. Date 'tim~ ~ Dr. DoYin G,P,M, Static and Other Info: 

,;;J OE. C,G,j /- .~ ;..II'1P· J"v If C; E- AT -Y"r9:.5 c: PI" v<..), 17-# I ',9" J), 0, IrllL/E./. 
. 7 " l- t> .. IN o13s, -:tf: ,;;J 7, ~ J I M£.IA 

c.. /JIE Ir ;:.. l- F, 1111[>' I.r Sv R 66 AP'7 j? & l<1 .d!? lr. ... IPVM P ,'Jjt?6' CP) 

U/l/ PI fo- p. f). IN M., lEil 7 '·{)f)"A/o8~ 
.' . . 

. 

...... ~ ...• ~ 
"'.' ,"'. . 'e: I 71,1' " OF 17 .... 7"1/ I?/3JAI E lIEe'O Ie.. lp-cJ~ '7$fl P-;;;Il Ail V/./s ~ 

- I· GPo ~. .. ' , 
" 

A I (;0 , 
".' ' . . , 

'. 
• 
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'"' . 

. . . . . 
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Sold 
to 

Account 
BELFASi- . 

Jtem' 
.• .ce ••. " 

Belfast Water District 
Route 1 
PO Box 506 
Belfast, ME 04915 . 

R.E. Chapman Company 
30 North Main Street 

West Boylston, MA 01583 

Invoice: 

(508) 835-6231 

Ship 
to 

Jackson Pit Well Rehab 
Route 141 
Belfast, ME 

Ship Date , . , '~' -, -- , . Terms 
'.N~t30' 

.Inyoice . 
' .. O'ate, ' .. Page 
09/03/2Q05 '1 



Date Started: May 19, 2005 

Date Finished: May 27,2005 

LOG OF WELL REHABILITATION 
R. E. CHAPMAN COMPANY 

Name & Address of Job: Town of Belfast, Maine 

Customer's representative in charge of this work: Harry Smith 

Well number & location: #1 - Jackson Pit 

Well installed Originally by: R. E. Chapman Company in 1965 

Type of work to be done: Redevelopment 

Name of Driller: Chris Johnson 

Depth of well: 54' TOP 

Length of Screen: 10' 

Size of well: 18" x 24" 

Original GPM: 425 with 1 '2" feet of drawdown from top of pipe 

0" I I ngma static water eve: 

Static before treatment: 4.97' 

Depth of well before treatment: 54' 

Drawdown after treatment: 8' 

Capacit'l of well before treatment: 315 !:lpm 

Specific capacity of well before treatment: 39.37 !=Ipm/ft-DD 

Kind of treatment used: Pump and sur!=le, dead sur!=le 

Amount of treatment used: 

Capacity of well after treatment: 455gpm 

Drawdown after treatment: .87' 

Specific capacity of well after treatment: 522.98 gpmlft-DD 

Static water level after treatment: 4.85' 

Type and condition of pump: Very good 

Hours moving to and from job: 

Hours removing and resetting pump: 4 hours 

Hours surging and installing and removing surge pump: 24 hours 

Condition of well on completion of work: Very good 

Was pump reconditioned before reinstalling: Hung from calfline and reinstalled 

Remarks: Good access - 15' roof hatch is 6' - 7' from edge of building, but had to take down 

fence around pump station 

Signature of driller: Chris Johnson 



Date 

Thursday 
May 19, 2005 

Monday 
May 23, 2005 

Tuesday 
May 24, 2005 

Wednesday 
May 25, 2005 

Town of Belfast 
Jackson Pit Well 

Clean Rehabilitation 
Work Activities 

May, 2005 

By R. E. Chapman Company 

Work Activities 

Mobilize and arrive at Belfast job site at 1 :30 PM 
Started to dismantle existing vertical turbine pump 
for removal, set up rig - stopped at 4:30 PM 
Note:. Prohlemwith chemical feed buildup in 
pipeline from pump station - could not fully close 
shutoff valve to isolate pump station - District 
personnel to correct problem for Monday AM 

Arrived on site at 10:30 AM, finish unbolting and 
removing pumping equipment from well, installed 
surge development apparatus in the well - . 
stopped at 5:00 PM 

Arrived on site at 6:30 AM, initial rating on well 
SWL =4.97' 
PWL= 12.97' 
00=8' 
Pumping Rate = 315 gpm 

. Specific Capacity = 39.4 gpm/ft-OO 
Pump and surge development operations on well 
and rate well in PM 
SWL = 4.97' 
PWL=6.98' 
00=2.01' 
Pumping Rate = 380 gpm 
Specific Capacity = 189.05 gprnlft-OO 
(480% IMPROVEMENT!!) Stopped at 5:30 PM 

Arrived·on site at 7:00 AM, decided no need to 
utilize chemicals - continue pumping and surging 
development operations on well - rate well 
SWL=4.85' 
PWL=5.72' 
DO = 0.87' 
Pumping Rate = 440 gpm 
Specific Capacity = 523 gpm/ft-OO 
(1300% IMPROVEMENTII) Stopped at 5:30 PM 

Hours 

3 

6.5 

11.0 

10.5 



Date 

Thursday 
May 26, 2005 

Tuesday 
May 30, 2005 

Town of Belfast 
Jackson Pit Well 

Clean Rehabilitation 
Work Activities 

May, 2005 

By R. E. Chapman Company 

Work Activities 

Arrived on site at 7:00 AM, remove surge 
development apparatus from well - reinstall 
vertical turbine pump into well, clean up project 
area until 3:00 PM 

Knock-down drill rig, load up and move off site 

Total 

Hours 

8.0 

3.0 

42 hours 



Capacity Evaluation for the Belfast Water 
District, BeHast, Maine 

C3. Talbot Well 



R. E. CHAPMAN CO. 
OAKDALE, MASS. 

Ham.dDriB~ Chris Johnso~ Ham .. of Helpell! Rich Fy:r;berg 

Job: Name 6. Looatlon 18" Well - Curtis Road - Belfast ME , 
Dote Started 9129/05 Dale Finished 10/03/05 Dale Slar1ed Dale cmished 

Hole No.. lB" Hole No. 

Depth Clo:ssilication of Oeplh C1aS<iUcaUon d 

Fro", To Material Feat 01 Screen Expos&d. From To Mat.riaI Feet 01 Screen &posed 

0 3 Fill gravel with some 

3 21 Light-brown clay su.o of Scr4Gn & Slot .Al rr",." Size of Scteen & Siol 

21 34 Very fine & fine of eliW & or"" w,,,,h 
brown sand, trace of water Sa"een Loft in Screen Left in 
clay 

34 36 V.,rv fifee & fine 
Screen Pulled Out Screen Pulled Out 

brown sand, trace of 
clay with some medi'~ 

Pipe Lefl tn Pipe l.eliin 
coarse sand 

36 40 Medium-coarse brown 69.59' TOP 
Pipo Pulled Out - Pipe Puned Out 

sand with fine-

medium blue-ora¥ 
crave1 Reman:. Remarks 

40 56 I I>i I< 
53'-56' Drilled 

cobbles 
64'-66' Drilled 

56 65 Coarse b1ue-qray Stopped at 66' beea fSe 
couldn't advance 18 

gravel with some Tried to drill ahea , 

medium gravel but couldn't 

65 66 Coarse b1ue-gray 
Pump T~l CD Ifgle No. Pump Test on Hole Ko.. 

Dale Time Dr. Down G.P.M. Static and Olher Wo. Dale Time Dr. Down G. P. M. Sialic and OJber 1nFe>. 



SAND ANALYSIS 

R. E. CHAPMAN CO. 
30 North Main St. 

West Boylston, MA 01583-1126 

Customer's Name Sa eA.sr (.s! Fl-w R /) LUff (<:.1: 

Town l',eL FA 5> r Stote At If Dote tOCf:fi) 2.OOC 

Well location ()~E COBIts ROil-/) 

Type of Well 11('&&/" QIf,OUOf€D t.JlnL 

Depth of Sample vb "- S?') .5""6' - t:G P 

Sample laken by (}fit'S ']7>tn;JS.o;v; fJRfLltifn M~MJc.,. 100. 
eo 

870 
Z 

~ 
"&0 .. z 
w 
u 
" $0 

'" .. .. 
> 
;: 40 
~ 
OJ 
:!: 
as<) 

20 

10 

0 

Imm 2mm Om" 

Slew Cumulative Pe rent etoine4 Graver Pock Recommended li?ff. 
0"""1",,, - S(-U.'~ ~' 'iJ1,3~ 

• 63 - .3'17 2/6'J! .85 '> 11'"i: -
.131 I) 

.065 Slot Opening Recommended 
046 , . 

• 033 . 
• 023 Recommended Screen Dia. __ in" length_ft. 
01 

.012 Type Screen Metal 
· By t.L4J. 
· D",' 

I 

( I 

1"", 
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CONSTRUCTION RECORD 

WELL OWNER __ Be:...l:...f_a_st_wa_t_e_r: _D:...is_t_I:1_· c-,-t __ _ 

Belfast, Maine 

WELL NO. IS" off Curtis Road 
Left casing 5' 
above ground as Date October: 26, 2005 
directed by Kieth 
(Water: supt) CASING DETAILS 

Length 60.09' (including 5' AGL) ft. 

Diameter ___ --=l~S ____ in. 

Kind Sch. 40 Steel 

60.09' SCREEN DETAILS 

Add on 3.5' to Make Johnson 

2~" obs. well casing 
at "ompletion of 
proJect 

Length 10.25' (13.SQ' with riser! ft. 

Diameter __ --'1",.8'_" ..;t~el",e""sco""""pe,,-_ i n. 

.375 slot 2' 

.500 slot 8' 

Slot size .375/.500 slot 

Metal Stainless Steel 

SCREEN FITTINGS 

Top Rubber packer welded 

Bottom Plate Bottom 

PUMP TEST (Reference Point appro". 2' AGL) 

(before adding 
Static level 20.39' 3' of casing) ft. 
Rate 1242 g,p.m. 
Draw down 22.15 ft. 
Hours pumped_--£24~ ___ hrs. 

ARTIFICIALLY GRAVEL TREATED 

Yes No_~x __ _ 
Thlckness ________ in. 

Size of gravel _______ _ 

.....1.. __ ...1- &.;;;.;;==---ltti~,7t-L- DRILLER Chris Johnson - R. E. Chapman Company 
Depth 
of well_--:66",,-' _--,ft. 

Courtesy oEEDWARD E. JOHNSON, INC.-Manufacturers of Johnson Well &r_n. 



Capacity Evaluation for the Belfast Water 
District, Belfast, Maine 

D. Pumping Test Data 

Dl- Smart Road Well Pumping Test Data (CEH, 1989) 
D2 - Jackson Pit Well Pumping Test Data (R.E. Chapman, 1965) 
D3 - Talbot Well Pumping Test Data (Caswell, 2005) 



Capacity Evaluation for the Belfast Water 
District, Belfast, Maine 

D1. Smart Road Well Pumping Test (CEH, 1989) 
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caswell. Eichler and Hill. Inc. Page 1 

r Pump Test ReslJI ts 

Ti tIe: BELFAST WATER DISTRICT SHART ROAD PUIIPHIG TEST PUMPING WELL 

r Start time: 11.00 (hr .mm) Static water leyel: 8.35 feet 
! =:=================c===================================:============= 

r Day Time TSPB (min) Feet Inches Feet Drawdown 
I 

0 3.45 0.10 
C" 1 11. 01 1 B.75 0.40 
! 1 11 .02 2 8.77 0.42 

1 11. 03 3 8.82 0.47 
1 11. 04 4 3.86 0.51 

r" ~ 1 11. 05 5 8.89 0.54 
i , . 1 11.06 6 3.91 0.56 

I 11.07 7 8.97 0.62 
1 11.08 8 8.98 0.63 
1 11.09 9 9.00 0.65 
I 11.10 10 9.02 0.67 
1 11. 12 12 9.05 0.70 
I 11.14 14 9.06 0.71 
1 11.16 16 9.09 0.74 
1 11. 1 B IS 9.10 0.75 
I 11.20 20 9.12 0.77 
1 11.25 25 9.18 0.83 
1 11.30 30 9.23 0.88 
1 11.35 35 9.25 0.90 
1 11. 40 40 9.30 0.95 
1 1l.45 45 9.31 0.96 
1 11.50 50 9.35 1.00 

I'" I 12.00 60 9.39 1. 04 
! 1 12.15 75 9.45 1.10 
!.-., 

1 12.30 90 9.52 1.17 

I 1 13.00 120 9.62 1.27 
1 14.00 180 9.78 1. 43 

! . 
I 16.00 300 9.9S 1. 63 
I 18.00 420 10.12 1.77 
1 20.00 540 10.27 1. 92 
1 22.00 660 10.40 2.05 
1 24.00 730 10.49 2.14 
2 2.00 900 10.60 2.25 
2 4.00 1020 10.71 2.36 
2 6.00 1140 10.80 2.45 
2 B.OO 1260 10.99 2.63 
2 10.00 1380 11.17 2.82 
2 12.00 1500 11.23 2.88 
2 14.00 1620 II. 32 2.97 
2 16.00 1740 11. 38 3.03 
2 13.00 1860 II. 44 3.09 
2 20.00 1980 11. 49 3.14 
2 22.00 2100 11. 56 3.21 
2 24.00 2220 1 I. 61 3.26 
3 2.00 2340 II. 67 3.32 
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caswell , Eichler and Hill , Inc. Page 2 
I'" Pump Test Resu 1 t5 
I 

Title; BELrAST WATER DISTRICT SHART ROAD PUMPING TEST PUMPING WE~L 

r~' 

I Start time; 11.00 (hr.mm) static water level; 8.35 feet , :=====================:============================================:= 

r' Day Time TSPB , (min) Feet Inches Feet Drawdown 
I . 

3 4.00 2460 
, 11. 74 3.39 , 

r .... 3 6.00 25BO 
, 11.81 3.46 , 

! 3 B.OO 2700 
, 11.85 3.50 

i 
, 

3 10.00 2820 
, 12.05 3.70 • 

3 12.00 2940 12.13 3.78 
r-- 3 14.00 3060 12.20 3.85 , 
I 3 16.00 3180 12.24 3.89 , 

3 18.00 3300 12.28 3.93 
1'" 3 20.00 3420 12.37 4,02 

3 22.00 3540 12.39 4.04 
3 24.00 3660 12.43 4.03 
4 2.00 3780 12.47 4.12 
4 4.00 3?OO 12.53 4.13 
4 6.00 4020 12.58 4.23 
4 8.00 4140 12.62 4.27 
4 11.00 4320 12.75 4.40 
4 11. 01 4321 11. 73 3.313 
4 11. 02 4322 11.67 3.32 
4 11.03 4323 11.64 3.29 
4 11.04 4324 11. 60 3.25 
4 11. 05 4325 11.58 3.23 
4 11.06 4326 11. 56 3.21 
4 11.07 4327 11.53 3.10 

1... 4 11.08 432B 11.50 3.15 
4 11.09 432? 11. 48 3.13 
4 11.10 4330 11. 47 3.12 
4 11. 12 4332 11. 44 3.09 
4 11.14 4334 11.38 3.03 
4 11.16 4336 11. 35 3.00 
4 11.18 4338 11. 29 2.94 

L .. 4 11.20 4340 11.26 2.91 
4 11.25 4345 ' 11. 21 2.86 
4 11.30 4.350 ILlS 2.30 
4 11. 35 4355 11.13 2.7B 
4 11. 40 4360 11. OB 2.73 
4 11. 45 ·1365 11. 04 2.69 
4 11.50 4370 11. 01 2.66 
4 12.00 4300 10.96 2.61 
4 12.15 4395 10.88 2.53 
.4 12.30 4410 10.83 2.4!l 
4 13.00 4440 10·.74 2.39 
4 14.00 4500 10 •. 57 2.22 
4 16.00 4620 10.44 2.09 
4 18.00 4740 10.18 1.83 
4 20.00 4860 9.80 1. 45 



caswell. Eichler and Ilill. Inc. Page 3 
Pump Test Results 

Title: BELFAST WATER DISTRICT SHART ROAD PUMPING TEST PUMPING WELL 

Start time: 11.00 (hr.mm) Static water level: 8.35 feet 
===================================================================== 

r~ , Day Time TSPB (min) Feet Inches Feet Drawdown 
I , 

5 8.00 5580 9.60 1.25 

r" 
5 12.00 5820 9.49 1.14 
5 16.00 6060 9.38 1.03 
5 20.00 6300 9.27 0.92 
6 8.00 7020 

, 
9 .10 0.75 , 

r 6 12.00 7260 
, 

9.05 0.70 I 

I 6 16.00 7500 9.03 0.63 



r··' 

I 

! 
L, 

caswell. Eichler and Hill. Inc. 
Pump Test Results 

Recovery Data 

Page 4 

Title: BELFAST WATER DISTRICT SHART ROAD PUMPING TEST PUMPING WELL 

start time: 11.00 (hr.mm) Stop time: 4320 minutes (TSP9) 
Static water level: 8.35 feet 
============================================================:=================== 

Day Time 

4 11.01 
4 11. 02 
4 11.03 
4 11. 04 
4 11. 05 
4 11. 06 
4 11. 07 
4 11. 013 
4 1 I. 09 
4 11.10 
4 11.12 
4 11.14 
4 11.16 
4 11.18 
4 11. 20 
4 11 .25 
4 11.30 
4 11.35 
4 1 I. 40 
4 11.45 
4 ! 1. 50 
4 12.00 
-1 12.15 
4 12.30 
4 13.00 
4 14.00 
4 16.00 
4 13. 00 
4 20.00 
5 
5 
5 

8.00 
12.00 
16.00 

5 20.00 
8.00 6 

6 12.00 

TSPS (min) 

4321 
4322 
4323 
4324 
4325 
4326 
4327 
4328 
4329 
4330 
4332 
4334 
4336 
4338 
4340 
4345 
4350 
4355 
4360 
4365 
4370 
4380 
4395 
4410 
4440 
4500 
4620 
4740 
4860 
5580 
5820 
6060 
6300 
7020 
7260 

TSPS (min) 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
12 
14 
16 
113 
20 
25 
30 
35 
40 
45 
50 
60 
7S 
90 

120 
JeD 
300 
420 
540 

1260 
1500 
1740 
1980 
2700 
2940 

tit' 

4321. 00 
2161. 00 
1441. 00 
1081. 00 

865.00 
721.00 
613.14 
541.00 
481.00 
433.00 
361. 00 
309.57 
271.00 
241. 00 
217.00 
173.80 
145.00 
124.43 
109.00 
97.00 
87.40 
73.00 
53.60 
49.00 
37.00 
25.00 
15.40 
11. 29 

9.00 
4.43 
3.38 
3.48 
3.18 
2.60 
2.47 

Feet Inches Feet 

11. 73 
11.67 
11.64 
11.60 
11. 58 
11. 56 
11.53 
11.50 
11. 48 
11. 47 
11. 44 
11.38 
11.35 
11.29 
11.26 
11.21 
11.15 
11.13 
11.013 
11. 04 
11. 01 
10.96 
1043B 
10.83 
10.74 
10.57 
10.44 
10.18 
9~SO 

9.60 
9.49 
9.313 
9.27 
9.10 
9.05 

Residual 
Dl"awdown 

3.38 
3.32 
3.29 
3.25 
3.23 
3.21 
3. J 8 
3.15 
3.13 
3.12 
3.09 
3.03 
3.00 
2.94 
2.91 
2.86 
2.BO 
2.78 
2.73 
2.69 
2.66 
2.61 
2.53 
2.48 
2.39 
2.22 
2.09 
1.33 
1.45 
1.25 
1.14 
1.03 
0.92 
0.75 
0.70 



Capacity Evaluation for the Belfast Water 
District, Belfast, Maine 

D2. Jackson Pit Well Pumping Test Data (R.E. Chapman, 1965) 
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Capacity Evaluation for the Belfast Water 

District, Belfast, Maine 

D3. Talbot Well Pumping Test Data (Caswell, 2005) 



ITABLE2: ~I 'OF I OAT, ,FOR TI IE I WELL 
I 

)I WAlEK 
IT, MAINE 

Oct-IJ5 

~aterIW_7 Date and Time Elapsed Time 
18-lnCh IW-16 IW-16 

minute. 

Oct 25. 2005: 8:00 AM 
8:30 0 0 

8:30:30 O. O. 18 0 l4 
8:31 0: 18 ( 

8:32 0.:t2 0,17 
8:33 

it 6 !8 
8:37 7 !8 
8:38 8 0.3 0,15 
8:39 9 i O. 16 
8:40 10 0, 16 
8:50 20 0, 16 

JO 10 0047 0,l2 
10 0.5 0.44 
'0 j7 0,39 
iO O. ;9 O. 

9:4' 
9:5' 

):00 
0:10 

1:i 

1 ' 
0.4 0 0 

31 0 0.68 -0,07 0,04 
6:30 600 1.7! 

Oct26~2:30 
840 A, ~ 

1060 .5' -I 
6:30 1320 .64 ).6 

8:30 1440 .76 i3 1.36 -0.35 J,8i 

8~0 ~ 
,36 -0.35 0.88 

8:51 
8:52 1462 1.58 1.57 
8:53 1463 1,58 1,56 

=It t 

8:: 
8:! 
8:! 69 1, 104 
9:00 
9:10 
9:20 
9:30 
9:40 it 9:50 

~@: 590 ( 0.98 0.75 
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mlnutaa! ! I t 1 gpm Inches 



Date snoTime Time, 
, 8~nch 

!Feet to Water. 
TW-18 i TW-7 TW-5 rw-l Rate i 

I .Ralnfall 
TW-16 

I_
J

.

u

." ... e",16=-,;·8:o:Wo"O",OQO .. 5 .. : .... 4:00.i ... __ ... i'_~ : "E i,": ~E ..' -:-
7~0;;--.... - .. r· .. -·;;;'· 18.79!· .. 1.89 24.33 4. ; 
il0, 18.82 1.9 24.~ 5..5 ! 

. ," . 
0.04 

'50, 18.85 .. 24.36 2.85 1 5.31 175 
.JUneI7,2005:.4.~:.0=~0+. _____ ..... ~~~',OO:~ ... __ .. f----"~i:·,·7~rl: ... _f--.1i~8.1:8~ .. !.-'".-'-+-"'~~!'~;'+I''''''''~~''.~~'''a;, ...... +-... ~5,~ .. 11:2, .. _ !_._4_o~7r;!5""_i' __ "'~'~ 

8:00 4230 24.79 12 .1-95 ~~. 4.'0; 4.77 475.. 0.05 

;~~~ 1;~~' ;~:;:)1 .. 24.... I .... 3~ ...... _+, ... 4 ... " .. 7.,7:3" .. _:,_ .... !;;i;;7~5:._ .. . +...... 
9:30:.30 4320 5 2: ' I. .a 

412 )7 1<. , 
12 .. 412: )5 ' . ! 

1 .... ___ ~9~::~"~_-__ 1! ......... _4".:~12~:"' __ '1_"~""~~"·'·+ __ +? 
1 __ .. ·_·_ .. ··~9,:"~} .... _· ___ li"' ... ~4:3~24~._ .... + __ ~!1~··7 .. _+'·~~~ .. + .. ·_ .. _·_ .. __ .. !· ... _· ____ · .. I_ .. ___ .. __ ~,· ..... - ..... ,'_-...... -_ .. ".-.......... -.1 

9:15 ! 4325 !1., ! 
9:16 I 4326 . d.9: r 

1· ..... · __ ··~9:~·:IT~·"''''_ ... !_._ ... ~43·:;1~7 .. ·_·_i· .. _~~'·8~i .. -I' .. ·~~~--~ .. --.... -· .. ·· .. ·41-.. ·· .. - ... - ...... -+-·--.. -··r--· .. ··-... j'.· .. ·· .. ·····-- ...... ·r .... --.. -.. --.I 
4328 2' . 19 ! . , 
.4329.2 ; I 

o 
!1. 14 ! I .. 

11~~ 2' 19 I .. 
, , 

.. 150 !1.15! 
1 0 160 .32 .. I ' 

):20 10 ... 8 
10 ; .77 I . .J 

0:- 4390 21.75 
0: 4400 1 .74 

. 4410 ; ')1 .. , 

I .... - .. - .. ~"e;-·-·-····+ .... - .. -~!~~-· ... --1; .. -··~!1.7~·-·f·--;1~8c~.--·+i .. --~;~-4·:·-.. _c~~~·3~1_+ ..... ~. ~~ 
! June 11 2005:"8:30 . 10 ~8\ ... -.. +-... ;;~;~ .. -+ ''''~i''-+- --"';;; .. -+--·-·· .. --1,·· ........ ·· .... -.... ·, 

15:30~-"·; .... ·"'-"-:el .... ·····--";"IO~--.. · .. ·~--·;=" .. 81 , 
II .. J.u:n.:ec-.15···l.'~~O~,C05.::7~7::3."01·- .... -~~io~ .... + .. ~;~~ + .. ···~17c.·6=:4;··4 ----... ~ 1~.~---·~----~~~ .. ---!-.. ~"~~··+--·~~3~ ... -i-·--- .. --. · .. 1-"" ... ···----·--1 

18:00 7770 D4 1'.64 1.88 23.71 
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7770 ,3470 2 0.23! 0.2 i 0.16 I 0.28' 0 ! 0.35 
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TABLE 4: DISTANCE·DRAWDOWN DATA FOR THE CURTIS ROAD SITE 
-.,,--------.. --.----".-.. -- " ... "-.-.----"--... ~-.--.. ---.---.-.--'.--"--'.---.-." '-""-'-"'-~'-"r---'- ...... - ., ... --.-.--..... -----.. -,.-.. -.---.-~. "'.--"--_." 

; , 
-SECFASfWATEROisTRfcti-----·------·--·-·-·---·--·----·--·-··-1·······- ... -.-... ----------............... --------------.--.-
BELFAS-CiJiAlNE-----------T-----· --.. --.-- .. - .. -..... "-' -····-·--r-------------··--·---·----···---······-----

I~n:()r:~~~===_=~~~.·=::=-.:-_:::I~:=:~=~=:=:~-==·~=:: ._.==::=]~::=::::=:==::::_:~=::::=::::::==::::::=:-::::=:= 
! I -------wELC-----------i-RADiAColsTAj,icE·IN-FEET-I------DRAWDOWNIN·FEEt---·-----
, , 

~~-==:~~~~iJl-:-=~~_~::~f~:=-~~~~~~:-~~:~l;~~--::::~~:~~-:~~~1~:~;~--:_::;~~~~:~11[:_:_=~~:=;~~~~ 
TW-5 i 381 I 1.11 .. _". __ ... ,." .•. ~ ____ ... ____ ,~."~ .. ______ ."" __ .... , .. _,.1.- ', __ ",." ..... ,,, __ , .. ,,,,_,_. __ . ___ ._ .• ,. , __ ,.~ __ .... __ .~ .. _.1. ___ .. __ ._ .. _._. ____ . ____ , ___ ~ __ . ____ .. ____ .• _ .. __ . ____ •. + ___ • 

TW-16 I 1,143 i 0.76 




