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LONG PRAIRIE
TASK 9 REPORT

Introduction:

The work team of Bruce A. Liesch Associates, Inc. (BAL) and Larson-Peterson
Associates, Inc. (LPA) was retained by the Minnesota Pollution Control Agency
(MPCA) to conduct an Alternative Water Supply Investigation for the City of
Long Prairie. The study was commissioned by the MPCA after volatile organic
contaminants were identified in two of the five Long Prairie wells. The
Minnesota Department of Health (MDH) ordered that use of wells 4 and S be
discontinued owing to the high levels of organic contaminants. The MDH also
identified an advisory area where the MDH recommended that domestic ground-
water use be discontinued. The location of the contaminated area is shown on
Figure 1 - Location Map. With the loss of two production wells, the City of
Long Prairie could no longer provide the water needed to meet the peak de-
mands for the summer of 1984.

The primary objective of the study’ is to develop a plan to provide water to
the City of Long Prairie to .meet the'pe'ak demands of the Summer of 1984. The
following tasks will be completed under this study:

- Review and campilation of existing data concerning area geology, hydrology
and contaminant conditions

- Review of historic municipal water demands

- Projection of water demands through at least the spring, summer, fall and
winter of 1984 and the year 2000

- Review of capability of the existing municipal water system to
supply noncontaminated water

- Projection of potential future contaminant migration and impact \

- Identification of potential alternatives for supply of sufficient volumes

of water during the spring and summer of 1984
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Review of potential alternatives including:

- effectiveness of alternative as temporary, long temm, and/or permanent
solution

- feasibility of alternative

- cost of alternative, initial and continuing

- construction schedule of alternative

- effect of alternative on contaminant plume extent or shape

Rating of potential alternatives

Recommendation of alternative with justification of recommendation, es-

timated costs, schedules, and conceptual design

Preparation of final designs, specifications, bidding documents and other

materials as directed by State



Geologic Canditions:

The glacial terrain in the Long Prairie area 1is associated with at least two
separate ice sheet advances. The upland areas to the east and west of Long
Prairie are underlain with ground morainal deposits identified as the
Alexandria Moraine of the Wadena Iobe Glaciation (Hobbs & Goebel, 1982). An
outwash plain, which was developed during the Des Moines Lobe Glaciation,
bisects the ground morainal terrain. The City of Long Prairie is located on
the relatively level surface of the outwash plain and on the lower slopes of

the moraine.

The oarganic contamination in the northeast portion of Long Prairie was in-
itially identified in Wells 4 and 5 and subsequently in some residential
wells which all are supplied by ground water in the shallow cutwash deposits
of the Des Moines Iobe Glaciatian. The geologic block diagram (Figure 2)
illustrates the oonfiguration and relationship of the glacial units in the
outwash deposits. The contaminated segments of the outwash deposits consist
mainly of fine to medium grained silty sand and sand approximately S0 feet
thick.

Logs of wells and soil borings in the area a indicate glacial till unit below
the outwash sands at an approximate elevation of 1240 feet (NGVD). The till
unit can be identified in the soil boring logs to the east of the
contaminated areas (BAL-1l, BAL~2, BAL-3) as well as in municipal well ro. 5
and MPCA boring location 4 (Figure 3 - Monitoring Well/Production Well

Location Map).

To the south of the ocontaminated areas (south of Central Avenue) till de-
posits are encountered from a depth of approximately seven feet to a depth of
at least 43 feet. The shallow depth to the till suggest that the surface
contact between the ocutwash deposits and the till lies to the east ard south

at slightly lighter elevations. \

The test borings to the east of the contaminated area encountered sporadic
sand deposits ranging from 1 to 13 feet in thickness below the blue till unit
encountered at approximately 1240 feet (NGVD). Indications of continuity in
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the lower sand units is lacking. There is no information from the
contaminated areas as to the geologic condition below the till units
encountered at the elevation of 1240 feet (NGVD).

The glacial drift in the Long Prairie area is over 200 feet thick and over-
lies lower Precambrian metasedimentary rocks. The bedrock in the area does
not represent a viable water supply source for municipal or domestic well
development but rather acts as a barrier boundary to the movement of ground

water.



Hydrologic Conditions:
A review of the U.S.G.S. Hydrologic Atlas HA-380 and the topographic maps of
the area indicates that the groundwater flow direction and the location of

discharge areas are controlled by the Long Prairie River.

Mapping of the lake level elevations from the U.S.G.S. topographic sheets
(Figure 4) illustrates the apparent ground water gradients associated with

the upland areas east of Long Prairie.

Surface water runoff flows to the east and west away from a local watershed
divide just east of Long Prairie. The groundwater gradients identified
through the topographic review appear to follow the topographic expression of
the land surface with a groundwater divide located along the surface water

drainage divide.

The site specific ground water flow in the vicinity of the contaminated zone
is defined by using ground water levels measured at the two-inch diameter
water table wells installed by MPCA to monitor water quality and water
levels. The MPCA under separate contract installed 15 wells at eight
monitoring sites in the contaminated area. Two of the sites consisted of a
three well nest with wells at the' water table (10 -20 feet), at an
intermediate level (35 feet) and at a deéper level (S0 feet). Three of the
sites consisted of a two well nest with wells at the water table and inter-
mediate positions. The remaining well sites consisted of a single water
table well. The well locations and water table contours are shown on Figure

5, Ground Water Contour Map.

The configuration of the contours suggest that Well No. 4 & 5 have developed
a trough shaped ground water sink over years of pumping that interrupted the
natural flow toward the River and caused ground water to flow into the in-
fluence of the wells from all directions. As a result, recharge td the
aquifer to replace the water pumped from the wells may be derived from the
River as well as from regional flow toward the River and local precipitation.
The development of the sink around Wells 4 and 5 probably accounts for the

configuration of the contaminant plume as a narrow band, as shown on the

-8-
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The development cof the sink arourd Wells 4 and 5 probably accounts for the
configuration of the contaminant plume as a narrow band, as shown on the
water quality maps, rather than a broad plume“migrating toward the River.

The water table depression in the vicinity of Wells 4 and 5 is most likel

caused by the pumping at those wells along with the Qs;d\ar_/ge from the
private residential wells. Accordingly, the cessation of pumping at Wells 4
and 5 oould cause a recovery of water levels and re-establishment of the
grourdwater flow direction and discharge to the Long Prairie River of greater
quantities of ground water than while the wells are in use. Other reasons
for the configuration of the contaminant plume could include geologic control

such as:

The trough could be caused by an area of higher permeable material
which focuses groumdwater flow toward it.

Fine grained layers which oonfines groundwater flow and contaminant
migration toward the Long Prairie River.

In the event that the groundwater depression is partially or totally induced
by geologic factors then the cessation of pumping may have less of an effect
on water levels than previously discussed. With the present level of
information the actual cause of the groundwater trough and specific
groundwater flow directions cannot be determined.

”~
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Area Damestic and Irrigation Ground Water Use:

The available water well information for the study area in Long Prairie was
canpiled and reviewed to determine the water use characteristics of the City.
Information on domestic water use in the contaminated area was provided by
the MPCA. This information included the location of households not connected
to City water, well information fram the well owner, and water quality in-
formation of samples collected by the MPCA. BAL reviewed the files of the
Minnesota Geological Survey (MGS) and collected all geologic well logs and
well information for the area in and around Long Prairie. BAL also reviewed
the files of the Department of Natural Resources (DNR) to collect all

available information on the irrigation wells of the area.

Well location maps of the study area domestic wells and of the area wells
identified in the MGS and DNR files were presented in the City of Long
Prairie - Alternative Water Supply Investigation - Deliverable Set No. 1
submitted to the MPCA on February 13, 1984. The maps have been updated and
included in this report.

The Domestic Well Location Map - Contamination Area (Figure 6) shows all of
the domestic water users in and near the é:ontaninated area that do not have
City water hook-ups. The information was provided by the MPCA with the
household locations field checked by BAL personnel on February 8, 1984,

The map separates the households into three groups: The households not at-
tached to the City system which have not been tested for organic
contamination (solid circles), the households not attached to the system
which have been tested for organic contamination and were found to be clean
(solid triangles), and the households not attached to the City system which
have been tested for organic contamination and have been found tol be
contaminated (open triangles). The identification numbers correspond to the
identification numbers assigned by the MPCA.

-12-
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The Domestic and Irrigation Well Location Map (Figure 7) shows the location
of the domestic and irrigatior wells that are listed in the MGS and DNR files.
Well information presented on the map for the low capacity domestic wells is
limited to the well identification number and the well yield. Information on
the high capacity irrigation wells consists of the well owner, the well
identification number, the DNR appropriations permit number, and the reported

well yield. A list of the irrigation well characteristics and the Geclogic

Well Logs from the MGS files are provided in Appendix A.

-14-
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Mobility of Organic Contaminants:

The mobility of the organic contaminants identified in the ground water at
Long Prairie, Minnesota is dependent on many factors including the physical
and chemical characteristics of the fluid as well as the hydrogeologic con-
ditions in the study area. The fluid characteristics that can affect the
migration of oontaminants include density, viscosity, solubility, surface
tension, and polarity (Schwille, 198l). The hydrogeologic condition that can
effect contaminant migration include permeability, hydraulic gradient,
hydraulic barriers, recharge boundaries and artificial alterations to the
natural flow field (ie. pumping wells, tile systems).

The most important physical characteristics of the three hydrocarbons
identified in Long Prairie are density and solubility in water.

The densities of the chlorinated hydrocarbons were abstracted fram Handbook of
Chemistry and Physics (1970). The solubilities of the hydrocarbons were
taken fram Schwille (1981) and Horvath (1982).

TABLE 1
DENSITY AND SOTUBILITY CHARACTERISTICS

OF THE CHLORINATED HYDROCARBONS IDENTIFIED IN
LONG PRAIRIE, MINNESOTA

Hydrocarbon Density at 20°C. Solubility at 10° C.

(g/m1) (mg/kg)™ (wt. 3)**
cis-l.2-Dichloroethylene 1.2837 - .4000
Trichloroethylene 1.4642 1070 .1061
Tetrachloroethylene 1.6227 160 .01488
Water 1.0000 - ' -

* Schwille, 1981
** Horvath, 1982

~16-



The foregoing physical characteristics of the hydrocarbons indicate that the
hydrocarbons are heavier than water and as such should descend through a
water ocolum. This suggests that the hydrocarbon could sink to and be re-
tained or retarded by a lower permeable bed. An illustration of this type of
flow was presented by Schwille (198l) and is reproduced as Figure 8. As the
illustration suggests, hydrocarbons sink to a lower permeability zone which
either impedes or retards any further downward migration. These conditions
lead to a situation where the heavier hydrocarbons could move M
along a geologic boundary, against the natural grourdwater gradient.

e e,
i

The solubility information indicates that the solubility of the identified
hydrocarbons ranges from approximately'f{l'% 'Ltfoa/'.S% solubility by weight. This
does not appear to indicate that the hydrocarbons are very soluble, but in a
groundwater flow field the identified concentration ocould easily be attained

from the dissolution of a slug of contaminant.

It is unknown at present whether any free phase hydrocarbon is still present

in the area.

The most significant unknown to the mobility of the organics in the Long
Prairie flow field is the variation in the subsurface deposits of the area.
The density contrasts between the organics and the ground water could account
for the highest concentrations of the organics observed in the intermediate
depth monitoring wells in the MPCA network. A lower permeability unit below
the intermediate depth wells (silty sand vs. sand) may represent a boundary
that alters the rate of vertical migration of the organics.

The data appear to support this concept in that the highest contaminant
levels are observed in the intermediate well depths at MPCA Sites No. 2 and 6
which are open to the sand unit which overlays a silty sarnd unit. The lower
organic levels observed in the intermediate well at MPCA Site No. 4 may be
caused by the location of the well, which is finished in the silty sand and
is not open to the overlying sand deposits. Figure 9 shows a cross sec\:ion'
through the MPCA multiple Well nests No. 2, 4 and 6 and municipal Wells No. 4 and
5. As the illustration shows, the highest concentration of

-17-
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tetrachloroethylene are ob ved in the wells open to the sands at an
elevation of approximatelyizéégf}eet. The other hydrocarbons tested also

show this same trend.

Owing to the paucity of data points in the intermediate and deeper well
positions, the theory to the migration of hydrocarbons in the Long Prairie

area is only speculation.

-20-



Area Organic Contaminant Concentration Maps

Tne MPCA has collected and tested numerous water samples from the domestic
wells fram the contaminated area in Long Prairie. The tests were used to
delineate the area of contamination and to determine which domestic water
supplies were safe to use and which should not be used.

Three organic constituents were present in the majority of the wells that.
showed signs of contamination. . The constituents are Cis-l,
2-Dichloroethylene, Trichloroethylene (TCE) , and 1,1,2,
2-Tetrachioroethy1ene. The Environmental Protection Agency (EPA) has
developed recommended limit criteria for maximum human consumption for TCE
and tetrachloroethylene. No human health criteria have been developed for
dichloroethylene owing to insufficient data.

Both TCE and tetrachloroethylene are listed as carcinogenic and thus have a
recommended zero concentration for the maximum protection of human health
(EPA, 1980). To assess the degree of risk to a population, the EPA has de-
valoped a range of risks to a population associated with certain
concentrations in water. The 10-3 risk (1 additional case of cancer in a
population of 100,000) for the identified contaminants are presented below
(Sittig, 1981). ‘ '

Hydrocarbon 10-5 Risk
Dichloroethylene No criteria developed
Trichloroethylene 27 (ug/1)*
Tetrachloroethylene 8 (ug/1)*

*ug/1 = parts per billion
\

Concentration gradient maps for the three contaminants are shown on Figures
10 - 12. Aall show a relatively narrow band of contaminants trending

southwest-northeast.

-21-
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It appears that the organic contaminants are moving toward the ground water
depression discussed in the area hydrology section. This would suggest that
the source of the contamination is southweSt of Wells No. 4 and 5. The

actual source of the contamination is unkncwn at present.
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Task 8 Rating of Alternatives

BAL and LPA conducted a review of all potential alternatives to solve the
Long Prairie water supply problem under Task 5 of the contract. During this
review BAL and LPA identified all of the potential alternatives that were
technically feasible and recommended four alternatives for additional

investigation. The alternatives selected for further study were:

-Treatment of Contaminated Groundwater
-Installation of Well No. 6

-Hook-up to Existing Irrigation Wells
-Well Redevelopment

TREATMENT OF CONTAMINATED GROUNDWATER

FEASIBILITY: The feasibility of treatment of the water supply at Long
Prairie as a short term solution to contamination by chlorinated solvents
(tetrachloroethylene, trichloroethylene, dichloroethylene, and chloroform) is
good. Either activated carbon treatment or air stripping in packed-bed,
countercurrent columns separately, or in tandem, should provide excellent
removal of these chemicals. Fram influent concentrations as high as 600 ug/1
one could expect effluent quality < 2.0 ug/l, well below drinking water
criteria of 8.0 ug/1 for tetrachloroethylene.

The treatment of contaminated ground water represents a short term solution

and not a long term solution to the problem.

SUITABILITY OF ALTERNATIVE:

Air Stripping: Air stripping does not appear to be a suitable alternative
for the treatment of the contaminated ground water in Long Prairie owing to
the unavailability of lease/rental units. Of the three vendors surveyed
during this study only one (Calgon) recommended air stripping. Calgon
indicated that the air stripping units could only be purchased and were not

available for lease,
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Technically, air stripping with activated carbon polishing is a suitable
treatment alternative. The reason that air stripping works well for these
trace organics is because they are quite volatile, with Henry's Law Constants
in the range from 0.1 - 2.0 (mg/1 air)/(mj/l1 water). Rates of gas transfer
of these compounds from water to air are sufficiently rapid in packed-bed
columns. Feasibility of air stripping has been demonstrated in a number of
applications including: landfill leachate, wastewater treatment plants,

aquifer reclamation, and for treatment of contaminated water supplies.

If a vendor proposed to use air stripping with activated carbon polishing
and had units available for lease/rental, then air stripping would be a

viable alternative.

Carbon Treatment: Carbon treatment represents a viable alternative to the
treatment of the contaminated ground water in Long Prairie. All of the fimms
surveyed developed treatment plans and preliminary cost estimates for carbon
treatment. The systems ranged from gravity fed carbon treatment with pre-
treatment for iron and manganese to pressurized activated carbon systems.

Gramular activated carbon _trea-tm,ent works well for removal of trace
organics because they are rather hydrophobic, that is, they favor a more
organic matrix (like activated carbon) than the polar water solution. While
the capacity of activated carbon adsorption for these chemicals is not large
(x/m of 0.001 - 0.010 gm chemical per gm carbon at these influent
concentrations), it is sufficient to ensure a high quality effluent with
consistent performance. It is because of the consistent effluent produced
from activated carbon treatment that activated carbon should be considered as
the preferred treatment strategy or as a polishing unit following air strip-
ping. Activated carbon treatment has been demonstrated recently as effective
treatment methods at New Brighton, Minnesota and Denver, Colorado. \
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COST: Cost and proposed designs were collected from three firms specializing
in the emergency treatment of contaminated water. Each firm was provided the
same background information and requested to provide estimates of
mobilization and demobilization costs, lease/rental rates, carbon costs, and
operating costs. The background information provided to the treatment firms

is as follows:

Concentration Criteria

(ppb) (ppb)
cis-1,2-dichloroethylene 6 to 8 ) -
1,1,2-trichloroethylene 6 to 7 27
1,1,2,2-tetrachloroethylene 100 to 280 8
chloroform l to 5 1.9

Iron concentration: 2 ppm

Manganese concentration: 0.2 ppm
Treatment volume: 300 gpm

Set-up: Must be pre-treatment plant

The proposed plans and projected costs are provided below. Each responding
fim would incur similar installation costs to hook-up their system to the

Long Prairie distribution system.

-Anticipated cost to hook-up to transmission line
from well 4 & 5 to treatment plant no. 2 $6,000.00

-Anticipated costs of electrical drops for
treatment system operation $2,000.00

$8,000.00

It is anticipated that it would take less than 1 week to provide ackess

to the transmission line and the power drops.
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CARBON SERVICES

The proposed system from Carbon Services consists of 2 w sand
filters operating at 200 gpm each followed by 2 gravity carbon filters also
operating at 200 gom. The influent water would be aerated with a compressor
to precipitate the iron and manganese from solution. Filtration through the
gravity sand filters should bring the iron and manganese levels below the
water quality criteria of 0.3 mg/1 iron and 0.05 mg/l manganese. Lift pumps
from the sand filters would lift the effluent into the carbon filters for
organic removal. The effluent from the carbon filter system could bypass the
water treatment plant and be pumped directly into distribution.

Maintenance of the system would consist of backwashing the sand filters

approximately every 3 days to remove the iron and manganese precipitates.

The projected costs to operate the system for 3 month and 9 month
periods are shown below.

Onit Costs

Mobilization: Sand filter: ) $3,000.00/unit/month
Carbon filter: ' : $3,000.00/unit/month

Demobilization: Sand filter: $2,000.00/unit/month

Carbon filter: $2,000.00/unit/month

Lease Cost: Sand filter: $3,000.00/unit/month
Carbon filter: $3,000.00/unit/month

Carbon Costs ' _ $0.60/1b,

Projected Electrical Costs $25.00/day \
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Projected costs for 3 months of operation: |

Mobilization: $12,000.00
Demobilization: $8,000.00
Lease: $12,000.00
Carbon (9000 1bs.): $5,400.00
Electric Costs: $2,250.00

$39,650.00

Projected costs for 9 months of operation:

Mobilization: - $12,000.00
Demobilization: $8,000.00
Lease: $36,000.00
Carbon (27000 1lbs.): $16,200.00
Electric Costs: $6,750.00

$78,950.00

O.H. MATERIALS

The system proposed by O.H. Materials consists of 2 pressure sand
filters operating at 150 gpm each followed by 3 pressure activated carbon
filters operating at 100 gpm each. The sand filters would be operated to
remove any fine materials prior to carbon treatment. With the system under
pressure, the majority of iron and manganese should stay in solution through
the system. The effluent from the sand/carbon treatment would flow into
treatment plant no, 2 for iron and manganese removal. \

Maintenance of the system would consist of backwashing the units to
clean the carbon and sand filters. The frequency of backwashing required is

undetermined at present.
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The projected costs to operate the system for 3 month and 9 month

periods is presented below:

Unit Costs
Mobilization-Demobilization: $10,000.00
Lease costs:
First 90 Days: $800.00/day
Following 180 Days $450.00/day
Carbon costs: $1.00/1b.
Electrical Costs: . $25.00/day

Projected costs for 3 months of operation:

Mobilization-Demobilization: $10,000.00
Lease: $72,000.00
Carbon (13500 1lbs.): $13,500.00
Electrical costs: $2,250.00

$97,750.00

Projected costs for 9 months of operatfon:

Mobilization-Demobilization: . $10,000.00
Lease: $153,000.00
Carbon (40500 1bs.): $40,500.00
Electrical Costs: $6,750.00
Carbon Disposal: N/A
$210,250.00

O.H. Materials indicated that the costs presented above represent vkry
conservative cost estimates and that discounts and refinements could decrease

the actual cost.
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CALGON

The proposed system from Calgon consists of a si.ngle pressurized carbon
treatment unit. The unit is approximately 10-feet in diameter and 10 feet
high. With the system under pressure the majority of the iron and manganese
should stay in solution. A lift pump would feed the system with a lift equal
to the head loss through the system.

The system would need to be set on concrete footings or railroad ties. The
system does not require backwashing. '

The projected costs to operate the system for three months and nine months
periods are presented below:

Unit Costs

Mobilization, set-up, supervision,

1 load carbon, lst months lease $31,000.00-$33,000.00
Teardown - Refurbishing $14,000.00
Lease Cost: $1,600.00/month

Carbon Costs: (1 truckload shouid ,
last 4 to 5 months @ 300 ppb :
tetrachloroethylene) $21,000/truck

Electrical Costs: $10.00/day
Lift Pump Rental $10.00/day

Projected Costs for Three Months of Operation:

Mobilization - 1lst months lease $31,000.00-$33,000.00

Lease $ 3,200.00

Lift Pump Rental $ 900.00 \
Teardown $14,000.00

Electrical Costs $ 900.00

$50,000.00-$52,000.00
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Projected Costs for Nine Months of Operation:

Mobilization - lst months lease $31,000.00-533,000.00
Lease $12,800.00
Lift Pump Rental $ 2,700.00
Carbon $21,000.00
Teardown $14,000.00
Electrical Costs $ 2,700.00

$84,200.00-$86,200.00

These costs do not include the rental of a crane to remove treatment unit

from flatbed trailer.

TABLE 2

CARBON TREATMENT COST CHART

3 Months of Operation 9 Months of Operation

Carbon Services $39,650.00 ' $78,950.00

Calgon $50,000.00-$52,000.00 $84,800,00-$86,200.00
OH Materials $97,750.00 $210,250.00

PERMANENT SOLUTION: Treatment of the contaminated groundwater does not
represent a long term solution to the water supply needs of the City.
Treatment of contaminated groundwater represent a short term solution to the
problem which can provide water to the system until a new water supply sourée
is established.

-33-



EFFECT ON PLUME: The continued pumping of Wells 4 and S would most likely
continue to draw contaminated groundwater from the most highly concentrated
areas southwest of the wells. It is anticipated that with continued pumping

the levels of contaminants in the pumped water would increase.
SCHEDULING: All three firms specialize in the emergency treatment of

groundwater. It is anticipated that systems could be installed and operating

within two weeks of contract implementation.
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WELL NO. 6 INSTALLATION .

FEASIBILITY: Well 6 could provide up to 500 gpm on a continuous basis to
water treatment plant No. 2. To meet peak demands Well No. 6 could provide
up to 660,000 gpd (assuming 22 hours of pumping per day). This represents
64% of the peak demand of 1983. The preliminary work has been campleted with
regards to well location and potential yield (BAL report of 1983).

Test results from a pumping test at Well No. 3 on February 20, 1984 indicated
that at a distance of less than 1500 feet there was no drawdown influence
observed from the pumping of Well 3 at 300 gpm. This would suggest that the
operation of Well No. 6 would not cause appreciable drawdown in the area of
Wells 4 & 5 and thus could represent a suitable water supply source. The
testing of Well No. 6 following its installation could confirm this
hypothesis. The use of Well No. 6 as a new municipal water source is

dependent on MDH approval.

An analysis of pumping conditions at an assumed well at Site No. 6 was conducted
by Dr. H.O0. Pfannkuch using procedures outlined by Bear (1979). The
analytical prooedures identified the theoretical stagnation point of a cone
of depression down gradient from a pumping well. Dr. Pfannkuch used
hydraulic coefficients from the 1983 BAL testing procedures at Site No. 6 and
the identified ground water gradients of the area. Dr. Pfannkuch's analysis
identified a radius to stagnation point of less than 1500 feet which agrees
with the testing procedures at Well #3.

At present, all indications are that Well Site No. 6 may represent a suitable

location for municipal well development.

SUITABILITY OF ALTERNATIVE: The development of additional wells in Long
Prairie represent a viable solution to the long term water needs of the ci\:y.
Well 6 could provide a usable water supply as long as the water quality of
the well remained above safe drinking water standards. It appears that Well
6 represents a safer water supply than that provided at Well 3 owing to the
relative distances of the wells fram the contaminant plume.
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COST: The following cost estimates were developed by Larson-Peterson
Associates, Inc. and were presented in their December 1983 report titled
Preliminary Engineering Report for Emergency Water System Improvements, Long
Prairie, Minnesota.

Construction and testing of well 6: S$14,455.00

*pump rental for summer operation: $ 2,400.00
Well pump: ' $ 8,000.00
Well house and accessories: ‘ $36,000.00
Construction contingency: $ 2,925.00
Engineering, Legal and Fiscal: $ 9,200.00
*Observe and Analyze pumping test: $ 3,000.00

$75,980.00

Transmission Line Construction

Construction costs: $41,037.50
Engineering, Legal and Fiscal: $ 6,162.50
$47,200.00

* Costs developed by BAL

PERMANENT SOLUTION: The development of Well 6 represents a possible long
term solution to the groundwater problems of Long Prairie. Well 6 could
provide water to the City for as long as the well remains clean. Further
testing as part of this study will identify the potential for the
contamination of Well 6 fram the identified plume. At present, Well 6 could
provide the city with an additional water source. This water source would
appear to be a safer suppl'y than that provided by Well 3 as indicated by the -
distances to the contaminant plume. Well 6 would also represent a new, clean
well which is at least 40 years newer than Wells 1 through 3.
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EFFECT ON PLUME: Unknown until further testing. Preliminary results from
the pumpirg test at Well No. 3 and analysis conducted by Dr. Pfannkuch sug-
gest that Well 6 should have little observable drawdown interference in the

identified area of the contaminant plume.

The ceasation of pumping at Wells 4 and 5, which would be part of this
alternative, should cause water levels in the watertable aquifer to recover to

their natural pumping condition

SCHEDULING: Well No. 6 could be drilled and developed within two weeks of
issuance of a contract. Construction of the water main to feed water plant
No. 2 could be completed in 20 working days. Construction of a pump house
could delay use of the well for up to one month. To decrease the time frame
of pumping, a submersible pump could be rented and installed for a six month
period to provide water during the peak demand season. When demand declines
a pump house could be installed with a line shaft turbine pump. It is
anticipated that within.two months of the issuance of a contract, Well 6
could be providing water to the water treatment plant No. 2. It is
anticipated that Well 6 could provide water to treatment plant 2 by July 1,
1984.

-37-



HOOK-UP TO IRRIGATION WELLS

The preliminary alternative evaluation identified irrigation well owners who
were interested in discussing access agreements to their irrigation wells for
use during the summer of 1984. As part of the Task 7 Analysis, LPA visited
Long Prairie and field inspected the well sites and reviewed the area for

transmission line installation.

LPA concluded that above ground transmission line would be difficult to
install, maintain, and secure. With the other feasible alternatives’
available to Long Prairie, LPA concluded that the use of irrigation wells
would not represent a viable alternative to provide water to the City of Long

Prairie.

REDEVELOPMENT OF WELL NO. 1

Redevelopment of Well No. 1 does not appear to be a viable alternative under
this contract. Redevelopment of Well No. 1 could provide additional water to
treatment plan No. 1 which could relieve some of the stress off Well No. 2
but this increase in yield would not represent a real increase in available

water to the system.
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Task 9 Recammendations

The work team of Bruce A. Liesch Associat;_-s, Inc. and Larson-Peterson
Associates, Inc. propose the following recommendations to meet the short term
and long term water supply needs of the City of Long Prairie. The proposed
solution consists of short term treatment of contaminated groundwater until
a permanent, new water supply source can be identified, constructed, tested,
and approved for use by the Minnesota Department of Health.

The recommended system and projected ‘costs for the recommendations are
provided below. These costs were calculated by the individual treatment
firms and represent their best estimate of the costs of operating the system
each proposed. The results of our investigation indicates that the most
technically suitable and cost competitive means of treating the groundwater
for Wells 4 & 5 is through carbon treatment. Dr. Jerald Schnoor has further
indicated that carbon treatment will provide the most consistent effluent

quality, even with changing influent water quality.

Proposed Recommendation:

~Short term solution: The donly short term solution that can provide
additional water to the system to meet peak water use demands of 1984 is the
treatment of the contaminated ground 'water at Wells No. 4 and 5. The
proposed treatment system would consist of activated carbon treatment of up
to 300 gpm of water from Wells 4 and 5.

A schematic of the proposed system is shown in Figure 13. The system would
consist of an activated carbon treatment unit which would treat the
contaminated ground water prior to water treatment plant 2. The system
would be installed either at Wells 4 and 5 or at the treatment plant.

Effluent from the carbon treatment system would be treated at treatment
plant no. 2 for iron and manganese removal or placed directly gnto

distribution dependent on the treatment system design.
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The treatment alternative would ke installed no later than June 1, 1984 and
would cperate until an alternate water supply js located, developed, tested
and approved by the MDH.

-~-Long term solution: The most cost effective and technically feasible
long term solution is the development of (an) alternative water supply
source(s). This consists of the location and development of (a) new well
site(s) in Long Prairie. Two alternatives are available for the siting of
new water supply wells, those being the development and testing of the Well
No. 6 site and the exploration for new test well sites in areas distant form

the identified contaminant plume.
Phase I: Well Construction and Testing Procedures at Well Site No. 6

The installation of Well No. 6 as a test production well is the
first phase of an alternate water supply source investigation. Well 6
would be installed and tested to determine the suitability of the

well site as a municipal water supply source.

It is anticipated that the well could be installed within 20 days of
the issuance of a contract. Upon completion of the well, a pumping
test of not iess.than 72 hoi_:rs would be conducted to determine
aquifer characteristics and :-.l\reas of influence, and to detect
possible water quality changes. An analysis of the data generated
during the test will provide the information needed to determine

site suitability.

If the testing procedure results indicate that Well No. 6 could
produce uncontaminated water at an economic advantage over
treatment, then well house and transmission line construction could
commence. The system could be on line and ready for use no later
than August 1, 1984 and could be on line as early as July 1, 19B4.
Once Well No. 6 is on line and producing water to the system,
treatment of water for Wells 4 & 5 could be discontinued. The
Schematic shown on Figure 14 illustrates this concept.
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Phase II: Investigation to Site and Develop a New Well Site

If the results of the testing procedures indicate that Well No. 6 is
located in an unsuitable area, new proposed well sites will have to

be located. An investigative program to locate new well sites in an

area remote from the area of contamination should be initiated in
1984. The scheduling and scope of the initial phase of the

investigation will depend on the results of testing at Well No. 6.

The recommended plan should provide the City of Long Prairie with a

water supply capable of meeting the peak demands throughout the summer.

Project Costs for Recammendation:

3 months of treatment of contaminated groundwater: $39,650.00-597,750.00

Connection to system: $8,000.00
Installation and testing of Well No. 6: $75,980.00
Construction of transmission line: $47,200.00

$167,830.00-$225,930.00

Project Costs for Recammendation if Well 6 is Shown to be Unsuitable:

3 months of treatment of contaminated grourdwater: $39,650.00-$97,750.00

Connection to system: $8,000.00
Installation and testing of Well No. 6 $26,500.00
6 additional months of treatment of

contaminated groundwater $39,300.00-$112,500.00

$11o,4so.oo-$241,7so.go
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IRRIGATION WELL SURVEY
LONG PRAIRIE, MINNESOTA

Location:
owner: .
Well log number: 129215

Well information: 1 well, 16" diameter, 55' deep, 900 gpm (tested)

Pemit number: 77-3337
Availability: Only available for emergency use such as fire.

T129 R33 Sec.4

Location: T129 R33 Sec.4
Owner:
Well log number: none

Well information: 1 well, 12" diameter, 120' deep, 600 gpm
Permit number: 77-3033 )

Availability: Could be available, may require a fee.

Location: T129 R33 Sec.5
Owner:
Well log number: 214697

Well information: 1 well, 18" diameter, 51' deep, 400 gmm

Permit number: 65-210

Well log number: 132248

Well information: 1 well, 14" diameter, 60' deep, 600gpm

Permit number: 75-3271

Availability: _ could not be reached prior to this report.

Location: T129 R33 Sec.5

Owner: :

Well log number: 214696

Well information: 1 well, 16" diameter, 40' deep, 400 gpm

Permit number: 65-595 ' ’

Availability: Well is available free of charge. Any improvements to well
must remain with well. Not used since 1972.

Location: T129 R33 Sec.l6

Owner:

Well log n Y $ 4699

Well information: 1 well, 16" diameter, 42' deep, 715 gpm
Permit number: 68-240

Availability: Not available.

Location: T129 R33 Sec. 32
Owner:
Well log n r:221513

Well information: 1 well, 12" diameter, 79' deep, 636 gpm

Permit number: 75-3334 \
Availability: May be available. Fee may be required

Location: T129 R33 Sec. 33

Oowner : :

Well log n r: 221406

Well information: 1 well, 12" diameter, S1' deep, 500 gpm
Permit number: 75-3334

Availability: May be available. Fee may be required.
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14. Quality of the water: : is there an analysis? __J°8 I3
(Hard or solt. fresh or salty, etc.)
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