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#DR
DOCUMENTS REVIEWED

THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF THE COST EFFECTIVENESS OF THE REMEDIAL ACTION ALTERNATIVES
FOR THE NEW BRIGHTON/ARDEN HILLS/ST. ANTHONY SITE HAVE BEEN REVIEWED:

      ! PHASED FEASIBILITY STUDY FOR ALTERNATIVE WATER SUPPLY, NEW BRIGHTON WELL 7, NEW BRIGHTON,
MINNESOTA, CAMP DRESSER AND MCKEE, MAY 5, 1986

      ! SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

      ! RESPONSIVENESS SUMMARY.

#DE 
DECLARATIONS 

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980, AND THE
NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT CONSTRUCTION OF A NEW WELL INTO THE MT.
SIMON-HINCKLEY AQUIFER SYSTEM IS A COST-EFFECTIVE INTERIM REMEDIAL ACTION OPERABLE UNIT) AND PROVIDES
ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE STATE OF MINNESOTA HAS BEEN
CONSULTED AND CONCURS WITH THE APPROVED REMEDY.  THE ACTION WILL REQUIRE FUTURE OPERATION AND MAINTENANCE
ACTIVITIES TO ASSURE THE CONTINUED EFFECTIVENESS OF THE REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED PART  
OF THE APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES FOR A PERIOD NOT TO EXCEED 1 YEAR.

IT HAS ALSO BEEN DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY
OF TRUST FUND MONIES FOR USE AT OTHER SITES.

THE STATE OF MINNESOTA, THROUGH THE MINNESOTA POLLUTION CONTROL AGENCY (MPCA), IS CONTINUING ITS
COMPREHENSIVE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) FOR THE ENTIRE NEW BRIGHTON/ARDEN HILLS/ST.
ANTHONY STUDY AREA THROUGH A COOPERATIVE AGREEMENT WITH THE U.S. ENVIRONMENTAL PROTECTION AGENCY.

MPCA HAS ALREADY COMPLETED A PRELIMINARY REMEDIAL INVESTIGATION (RI) CHARACTERIZING THE SITE, MAJOR MIGRATION
PATHWAYS, AND PRELIMINARY IDENTIFICATION OF SIGNIFICANT SOURCES.  MPCA IS PLANNING TO COMPLETE THE REMAINING
TASKS OF THE COMPREHENSIVE RI/FS IN 1986-87 IN ORDER TO EVALUATE POTENTIAL FINAL REMEDIAL ACTIONS.  IF
ADDITIONAL REMEDIAL ACTIONS ARE DETERMINED TO BE NECESSARY, A RECORD OF DECISION WILL BE PREPARED FOR
APPROVAL OF THE FUTURE REMEDIAL ACTIONS.

JUNE 30, 1986
DATE                            VALDAS V. ADAMKUS
                                REGIONAL ADMINISTRATOR

UNITED STATES ENVIRONMENTAL PROTECTION
AGENCY, REGION V.

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
NEW BRIGHTON WELL 7

#SLD
SITE LOCATION AND DESCRIPTION

THE NEW BRIGHTON/ARDEN HILLS/ST. ANTHONY SUPERFUND NATIONAL PRIORITIES LIST SITE IS LOCATED IMMEDIATELY NORTH
OF THE TWIN CITIES OF MINNEAPOLIS/ST. PAUL, MINNESOTA.  THIS "SITE" INCLUDES THE MAJORITY OF THE NEW BRIGHTON
QUADRANGLE, WHICH INCLUDES PARTS OF ANOKA, HENNEPIN, AND RAMSEY COUNTIES (FIG. 1).



THE CITY OF NEW BRIGHTON IS LOCATED APPROXIMATELY TWO MILES NORTH OF THE TWIN CITIES OF MINNEAPOLIS/ST. PAUL,
MINNESOTA, AND IS ONE OF SEVERAL COMMUNITIES IN THE AREA WHICH OBTAINS ITS MUNICIPAL WATER SUPPLIES ENTIRELY
FROM GROUNDWATER RESOURCES (FIG. 2).

THE CITY OF NEW BRIGHTON OBTAINS ITS WATER SUPPLY FROM SIX MUNICIPAL WELLS (WELL NUMBERS 7, 8, 9, 10, 11, AND
12)(FIG. 3).  THREE OF THESE WELLS (WELL NUMBERS 10, 11, AND 12) ARE MAIN USE WELLS.  THE REMAINING THREE
WELLS (WELL NUMBERS 7, 8, AND 9) ARE SUMMER OR PEAK USE WELLS.  THE GROUNDWATER FROM THE WELLS IS TREATED
(CHLORINATION, FLUORIDATION AND IRON REMOVAL) AT THE WELLHEADS PRIOR TO DISTRIBUTION.

THERE ARE TWO MAJOR BEDROCK AQUIFERS CAPABLE OF LARGE WELL YIELDS WITHIN THE STUDY AREA.  THESE AQUIFERS ARE
THE PRAIRIE DU CHIEN-JORDAN AND THE MT. SIMON-HINCKLEY SYSTEMS (FIG. 4).  IN ADDITION, AT SOME LOCATIONS THE
PLATTEVILLE-ST. PETER SANDSTONE AND THE FRANCONIA-IRONTON-GALESVILLE FORMATIONS ARE REPORTED TO PROVIDE LOW
TO MODERATE YIELDS OF GROUNDWATER.  HOWEVER, IN LARGE AREAS OF THE NEW BRIGHTON AREA, THE PLATTEVILLE AND ST.
PETER SANDSTONE AQUIFERS HAVE BEEN ERODED AWAY.

THE MOST SIGNIFICANT BEDROCK AQUIFER IN THE STUDY AREA WITH REGARD TO WATER SUPPLY IS THE PRAIRIE DU
CHIEN-JORDAN AQUIFER SYSTEM.  APPROXIMATELY 75-80% OF ALL TWIN CITIES METROPOLITAN AREA COMMUNITIES THAT
OBTAIN THEIR WATER FROM GROUNDWATER SUPPLIES, RECEIVE THOSE SUPPLIES FROM THE PRAIRIE DU CHIEN-JORDAN AQUIFER
SYSTEM.  THE CHIEF AQUIFER EXISTING IN THE UNDIFFERENTIATED GLACIAL DEPOSITS IS THE HILLSIDE SAND.  WITHIN
THE STUDY AREA, THE HILLSIDE SAND AQUIFER HAS HISTORICALLY SERVED AS A MAJOR AQUIFER FOR RESIDENTIAL AND
LIGHT INDUSTRIAL USE.  OVERLYING THE HILLSIDE SAND (OVER MOST OF THE STUDY AREA) IS THE TWIN CITIES
FORMATION.  THIS FORMATION IS A COMPLEX TILL UNIT CONSISTING OF, IN ORDER OF ABUNDANCE, SAND, SILT, AND CLAY
MIXED WITH GRAVEL AND OCCASIONAL BOULDERS.  THE TWIN CITIES FORMATION IS OVERLAIN BY SEVERAL TYPES OF
SURFICIAL DEPOSITS INCLUDING VARIOUS AEOLIAN, FLUVIAL AND LACUSTRINE DEPOSITS.

THE TWIN CITIES FORMATION, WHERE PRESENT, GENERALLY SERVES AS AN AQUITARD THAT LIMITS VERTICAL MIGRATION OF
WATER FROM THE SURFICIAL DEPOSITS TO THE UNDERLYING HILLSIDE SAND.  HOWEVER, THE HILLSIDE SAND OUTCROPS AT
SEVERAL LOCATIONS IN THE NEW BRIGHTON AREA, ALLOWING DIRECT RECHARGE FROM THE GROUND SURFACE.  THE MOST
CRITICAL OUTCROP AREA IS LOCATED AT THE ARSENAL KAME LOCATED AT THE TWIN CITIES ARMY AMMUNITION PLANT
(TCAAP).  AS THE PLATTEVILLE AND ST. PETER SANDSTONE AQUIFERS HAVE BEEN ERODED AWAY OVER MUCH OF THE STUDY
AREA, THE HILLSIDE SAND IS IN DIRECT CONTACT WITH THE UNDERLYING BEDROCK (PRAIRIE DU CHIEN AND/OR JORDAN
FORMATIONS).

#SH
SITE HISTORY

IN JUNE 1981, THE MINNESOTA POLLUTION CONTROL AGENCY (MPCA) AND THE MINNESOTA DEPARTMENT OF HEALTH (MDH)
DETECTED ORGANIC SOLVENT CONTAMINATION IN THE GROUNDWATER USED FOR MUNICIPAL DRINKING WATER IN NEW BRIGHTON. 
PRIOR TO THESE FINDINGS THE CITY OF NEW BRIGHTON HAD CONSTRUCTED AND OPERATED A TOTAL OF NINE MUNICIPAL
WELLS.  EACH OF THESE WELLS WAS ORIGINALLY COMPLETED IN THE PRAIRIE DU CHIEN-JORDAN AQUIFER SYSTEM.

FROM 1982 TO 1984 THE CITY SHUT DOWN SIX WELLS (1 TO 6), DEEPENED TWO MUNICIPAL WELLS (8 AND 9) TO THE MT.
SIMON-HINCKLEY AQUIFER AND CONSTRUCTED THREE NEW WELLS (10, 11 AND 12).  THESE NEW WELLS WERE ALSO FINISHED
IN THE MT. SIMON-HINCKLEY AQUIFER.  OF THE ORIGINAL MUNICIPAL WELLS COMPLETED IN THE PRAIRIE DU CHIEN-JORDAN
AQUIFER, ONLY WELL 7 PRESENTLY SHOWS MINIMAL CONTAMINATION.

DURING THIS SAME PERIOD, UNDER THE SUPERFUND PROGRAM, SEVERAL INITIAL REMEDIAL MEASURES (IRMS) WERE
IMPLEMENTED AT THE SITE.  IN 1983, THE U.S. EPA, AS AN IRM, INSTALLED GRANULAR ACTIVATED CARBON FILTERS ON
TWO OF NEW BRIGHTON'S WELLS (5 AND 6) TO MEET PEAK SUMMERTIME DEMANDS.

ALSO IN 1983, PIPELINE CONNECTIONS TO NEW BRIGHTON'S AND ARDEN HILLS' WATER MAINS WERE MADE FOR SEVERAL
PRIVATE WELL USERS WHOSE WELLS HAD EXCESSIVE LEVELS OF CONTAMINATION.  THIS IRM WAS A STATE-LEAD PROJECT.

LASTLY IN 1984, THE CITY OF ST. ANTHONY, WHICH IS IMMEDIATELY SOUTH OF NEW BRIGHTON, RECEIVED A TEMPORARY
WATER CONNECTION TO THE CITY OF ROSEVILLE.  THIS STATE-LEAD IRM WAS NECESSARY BECAUSE THE CITY OF ANTHONY WAS
EXPERIENCING WATER SHORTAGES DUE TO THE CONTAMINATION AND SUBSEQUENT CLOSURE OF ONE OF THEIR THREE PRAIRIE DU
CHIEN-JORDAN AQUIFER MUNICIPAL WELLS.  CONTAMINATION IS NOW BEING DETECTED IN THE REMAINING TWO MUNICIPAL



WELLS AND A PHASED FEASIBILITY STUDY (PFS) IS CURRENTLY BEING CONDUCTED FOR THE CITY'S WATER SUPPLY.

IN 1983, THE MPCA AND U.S. EPA ENTERED INTO A STATE-LEAD COOPERATIVE AGREEMENT TO CONDUCT A REMEDIAL
INVESTIGATION (RI) OF THIS SITE TO DETERMINE THE EXTENT OF THE CONTAMINATION AND TO DETERMINE THE SOURCE(S)
OF THE CONTAMINATION.

PRELIMINARY RESULTS FROM THIS STUDY INDICATE THAT THE GROUNDWATER FLOW IN THE PRAIRIE DU CHIEN-JORDAN AQUIFER
IS TOWARD THE SOUTHWEST, WHILE THE HILLSIDE SAND AQUIFER GENERALLY FLOWS IN A WEST-SOUTHWEST DIRECTION. STUDY
RESULTS ALSO INDICATE THAT CONTAMINATION IN THE NEW BRIGHTON AREA IS COMPRISED OF SEPARATE EASTERN AND
WESTERN PLUMES, ORIGINATING IN THE VICINITY OF THE TCAAP, THAT ARE IMPACTING NEW BRIGHTON'S EASTERN AND
WESTERN WELL FIELDS.

POTENTIAL SITES THAT MAY BE CONTRIBUTING TO THE OBSERVED CONTAMINATION WERE ASSESSED AND IT HAS BEEN
CONCLUDED THAT FOUR SIGNIFICANT SOURCE AREAS OF CONTAMINATION MAY EXIST WITHIN THE STUDY AREA.  THESE GENERAL
SOURCE AREAS ARE LOCATED EITHER ON THE TCAAP OR IN THE VICINITY OF THE TCAAP AND ARE IDENTIFIED AS FOLLOWS:

1. AN INDUSTRIAL AREA ALONG OLD HIGHWAY 8, NORTH OF INTERSTATE 694.

2. A COMMERCIAL/INDUSTRIAL AREA TO THE NORTH OF RUSH LAKE.

3. SITES LOCATED WITHIN THE TWIN CITIES ARMY AMMUNITION PLANT (TCAAP) THAT LIE ABOVE THE TWIN CITIES TILL.

4. SITES LOCATED ON THE TCAAP THAT ARE LOCATED WITHIN THE KAME DEPOSIT (BELOW WHICH NO TILL IS PRESENT).

MAJOR CONTAMINANTS THAT HAVE BEEN IDENTIFIED IN THE GROUNDWATER SYSTEM OF THE STUDY AREA ARE: 
TRICHLOROETHYLENE (TCE); 1,1-DICHLOROETHYLENE; CIS 1,2-DICHLOROETHYLENE; AND 1,1,1-TRICHLOROETHANE.  OTHER
CONTAMINANTS INCLUDE; 1,1-DICHLOROETHANE (1,1-DCA); TRANS 1,2-DICHLOROETHYLENE; CHLOROFORM;
1,2-DICHLOROETHANE; 1,1,2-TRICHLOROETHANE; AND 1,1,2,2-TETRACHLOROETHYLENE.  PRELIMINARY ESTIMATES OF THE
EXTENT OF CONTAMINATION IN THE HILLSIDE SAND AND PRAIRIE DU CHIEN-JORDAN AQUIFERS ARE SHOWN IN FIGURES 5 AND
6, RESPECTIVELY.  SINCE TCE WAS THE MOST PREVALENT VOLATILE ORGANIC COMPOUND (VOC) FOUND AND GENERALLY HAD
THE HIGHEST LEVELS, IT WAS USED AS THE INDICATOR CHEMICAL FOR THESE STUDIES.

#CSS
CURRENT SITE STATUS

CONTAMINATION BY VOCS HAS CAUSED THE CITY OF NEW BRIGHTON TO SHUT DOWN NUMEROUS MUNICIPAL WELLS THEREBY
REDUCING TOTAL PUMPING CAPACITY.  BECAUSE OF THIS REDUCTION, NEW BRIGHTON FACES THE POSSIBILITY OF WATER
SHORTAGES DURING EMERGENCIES AND PEAK USE PERIODS WHICH WOULD REQUIRE THE USE OF CONTAMINATED WELLS.

PRIOR TO THE DISCOVERY OF GROUNDWATER CONTAMINATION, NEW BRIGHTON HAD A TOTAL PUMPING CAPACITY OF
APPROXIMATELY 8,250 GALLONS PER MINUTE (GPM) FROM THEIR PRAIRIE DU CHIEN-JORDAN WELLS.  THE TOTAL CAPACITY OF
THEIR MT. SIMON-HINCKLEY WELLS IS APPROXIMATELY 4,400 GPM.  WELL 7 WHICH SHOWS MINIMAL CONTAMINATION, IS
STILL USED IN PERIODS OF NEED AND CAN SUPPLY ANOTHER 1,100 GPM.

THREE VOCS HAVE BEEN FOUND IN WELL 7 (TCE, 1,1-DCA AND TRANS 1,2-DICHLOROETHYLENE).  TCE IS A SUSPECTED
CARCINOGEN.  AT PRESENT, THE LEVELS OF CONTAMINANTS IN WELL 7 WATER ARE BELOW THE 10-6 CANCER RISK LEVEL (SEE
TABLE 1).  HOWEVER, BASED ON THE CONTAMINATION LEVEL DATA AVAILABLE FROM OTHER NEW BRIGHTON WELLS, THE LEVELS
OF CONTAMINATION IN ANY GIVEN WELL CAN CHANGE RAPIDLY OVER A RELATIVELY SHORT PERIOD OF TIME.  SOME SPECIFIC
EXAMPLES OF THIS OCCURRING ARE PRESENTED IN TABLE 2.

THIS DATA INDICATES THE UNCERTAINTY OF ATTEMPTING TO PREDICT CONTAMINANT LEVELS IN WELL 7 AT THIS TIME. 
THEREFORE, BECAUSE OF THE NEED FOR THE SUPPLY OF WATER FROM THIS WELL FOR EMERGENCY AND STANDBY USE, THE   
UNCERTAINTY OF WHAT THE LEVELS OF CONTAMINATION WILL ULTIMATELY BE IN WELL 7 UNDER CONTINUED USE, AND THE
LONG LEAD TIMES NEEDED FOR IMPLEMENTATION OF SOME OF THE ALTERNATIVES BEING CONSIDERED, IT WAS DECIDED BY THE
EPA AND MPCA TO INVESTIGATE ALTERNATIVE SUPPLY AND TREATMENT OPTIONS FOR WELL 7, PRIOR TO CONTAMINATION
LEVELS RISING ABOVE THE 10-6 CRITERIA LEVELS.



ENFORCEMENT - SEE ATTACHMENT 1

#AE
ALTERNATIVES EVALUATION

THE MAJOR OBJECTIVE OF THE PFS CONDUCTED FOR NEW BRIGHTON WELL 7 WAS TO EVALUATE REMEDIAL ALTERNATIVES USING
A COST-EFFECTIVE APPROACH CONSISTENT WITH THE GOALS AND OBJECTIVES OF THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA).  THE NATIONAL OIL AND HAZARDOUS SUBSTANCES
CONTINGENCY PLAN (NCP), 40 CFR 300.68, OUTLINES THE PROCEDURES AND CRITERIA TO BE USED IN SELECTING THE
COST-EFFECTIVE REMEDIAL ALTERNATIVE THAT EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO, AND PROVIDES
ADEQUATE PROTECTION OF, PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.

RESPONSE ACTIONS MAY BE CONDUCTED AS AN OPERABLE UNIT WHICH IS A DISCRETE RESPONSE MEASURE THAT MAY BEGIN
BEFORE SELECTION OF AN APPROPRIATE FINAL REMEDIAL ACTION.  THIS IS CONSISTENT WITH THE PRACTICE OF PHASING
REMEDIAL ACTIONS AT SITES THAT PRESENT COMPLEX CLEANUP PROBLEMS.  THE PRIMARY OBJECTIVE OF THE NEW BRIGHTON
WELL 7 OPERABLE UNIT IS TO PROTECT PUBLIC HEALTH BY PROVIDING A RELIABLE SUPPLY OF SAFE, POTABLE WATER TO
CONSUMERS CURRENTLY DEPENDENT ON NEW BRIGHTON WELL 7.

NUMEROUS ALTERNATIVES WERE IDENTIFIED AND EVALUATED FOR POTENTIAL AS AN OPERABLE UNIT AT NEW BRIGHTON WELL 7
IN ACCORDANCE WITH THE NCP AND DEVELOPMENTAL EPA GUIDANCE FOR PROVIDING ALTERNATE DRINKING WATER SUPPLIES. 
THE ALTERNATIVES WERE GROUPED INTO THREE GENERAL CATEGORIES: 1) NO-ACTION, 2) DISCONTINUE USE OF WELL 7, AND
3) CONTINUE TO PUMP WELL 7.  THE ALTERNATIVES WERE SCREENED AND EVALUATED BASED ON THEIR ABILITY TO PROTECT
PUBLIC HEALTH, RELIABILITY, ENVIRONMENTAL IMPACTS, TECHNICAL FEASIBILITY, SPEED OF IMPLEMENTATION,
COMPLEXITY, AND COST.  A SUMMARY OF THE INITIAL SCREENING IS PRESENTED IN TABLE 3.

DURING THE INITIAL SCREENING STAGE, THE NO-ACTION ALTERNATIVE WAS ELIMINATED FROM FURTHER CONSIDERATION.  THE
DECISION WAS BASED ON THE FACT THAT THE LEVELS OF CONTAMINATION IN ANY GIVEN WELL IN THE SITE AREA CAN CHANGE
RAPIDLY OVER A RELATIVELY SHORT PERIOD OF TIME (TABLE 2).  BECAUSE OF THE UNCERTAINTY OF WHAT THE LEVELS OF
CONTAMINATION WILL ULTIMATELY BE IN WELL 7 UNDER CONTINUED USE, AND THE NEED FOR A SUPPLY OF WATER FOR
EMERGENCY AND STANDBY USE, THE NO-ACTION ALTERNATIVE WAS NOT CONSIDERED TO BE RELIABLE OVER THE LONG TERM. 

FIVE OF THE ORIGINAL ALTERNATIVES PASSED THE INITIAL SCREENING AND DETAILED STUDIES WERE CONDUCTED.  THE FIVE
ALTERNATIVES INCLUDE:

        ! CONSTRUCT A NEW WELL INTO THE MT. SIMON-HINCKLEY AQUIFER;
        ! CONNECT TO THE MINNEAPOLIS SYSTEM;
        ! CONNECT TO THE ROSEVILLE/ST. PAUL SYSTEM;
        ! TREAT AT WELLHEAD USING AN AIR STRIPPER;
        ! TREAT AT WELLHEAD USING CARBON ADSORPTION.

THESE FIVE ALTERNATIVES WERE EVALUATED ON THEIR ABILITY TO PROTECT PUBLIC HEALTH, TECHNICAL FEASIBILITY (A
PRELIMINARY DESIGN WAS MADE), ENVIRONMENTAL IMPACTS, INSTITUTIONAL REQUIREMENTS, AND COSTS ASSUMING A 30-YEAR
PROJECT LIFE.  A SUMMARY OF THIS SECOND SCREENING AND EVALUATION IS PRESENTED IN TABLE 4.

TWO OF THE FIVE ALTERNATIVES CONSIDERED IN DETAIL RANKED EQUALLY CONCERNING TECHNICAL FEASIBILITY, AND
ABILITY TO PROTECT PUBLIC HEALTH.  THE COSTS OF THESE TWO ALTERNATIVES WERE COMPARABLE AT ALL THREE OF THE
DISCOUNT RATES CONSIDERED (5, 8 3/8, AND 10 PERCENT).  THESE ALTERNATIVES ARE TO CONSTRUCT A NEW WELL INTO
THE MT. SIMON-HINCKLEY AQUIFER AND TO PUMP WELL 7 AND TREAT WITH AN AIR STRIPPER.  THE OTHER ALTERNATIVES
WERE CONSIDERABLY MORE COSTLY TO IMPLEMENT.

ALTERNATIVE 1
CONSTRUCT NEW WELL INTO THE MT. SIMON-HINCKLEY AQUIFER

THIS ALTERNATIVE UTILIZES THE DEEPER UNCONTAMINATED MT. SIMON-HINCKLEY AQUIFER TO MEET THE OBJECTIVES OF THE
OPERABLE UNIT.  DUE TO CONTAMINATION OF THE SHALLOWER AQUIFERS IN THE NEW BRIGHTON AREA, ANY REPLACEMENT WELL
WOULD HAVE TO BE FINISHED IN THE MT. SIMON-HINCKLEY AQUIFER.  THIS AQUIFER IS TIGHTLY CONFINED AND NOT AS
PROLIFIC AS THE PRAIRIE DU CHIEN-JORDAN SYSTEM, BUT HAS SUFFICIENT CAPACITY THAT A WELL SHOULD BE ABLE TO



SUPPLY THE REQUIRED AMOUNT OF WATER.  NEW BRIGHTON ALREADY HAS FIVE WELLS COMPLETED IN THIS AQUIFER WITH WELL
YIELDS RANGING FROM 800 TO OVER 1,000 GALLONS PER MINUTE.  TO AVOID EXCESSIVE INTERFERENCE BETWEEN WELLS, THE
NEW WELL SHOULD BE LOCATED AS FAR FROM ANY EXISTING MT. SIMON-HINCKLEY WELLS AS PRACTICABLE.  TAKING THIS
INTO CONSIDERATION, A LOCATION HAS BEEN PROPOSED WHICH WILL MINIMIZE     INTERFERENCE BETWEEN WELLS.  THIS
LOCATION WILL ALSO ONLY REQUIRE INSTALLATION OF ABOUT 75 FT. OF WATER MAIN TO REACH A CONNECTION INTO THE
EXISTING DISTRIBUTION SYSTEM.

ALTERNATIVE 2
PUMP WATER FROM WELL 7 AND TREAT WITH AIR STRIPPER

THIS ALTERNATIVE UTILIZES A PACKED TOWER AIR STRIPPER TO MEET THE OBJECTIVES OF THE OPERABLE UNIT.  DUE TO
THE UNCERTAINTY OF WHAT THE LEVELS OF CONTAMINATION WILL ULTIMATELY BE IN WELL 7 UNDER CONTINUED USE, THE AIR
STRIPPER WILL BE SIZED TO ACHIEVE THE HIGH REMOVAL EFFICIENCIES REQUIRED TO REMOVE VOCS FOUND AT THE MAXIMUM
CONCENTRATIONS OBSERVED IN NEW BRIGHTON'S WELLS (300 PPB).  BECAUSE OF THE RELATIVELY LOW LEVELS OF
CONTAMINANTS IN WELL 7 WATER AT THE PRESENT TIME, AND THE HIGH REMEDIAL EFFICIENCIES ACHIEVED BY AIR STRIPPER
SYSTEMS (99 PERCENT AND HIGHER IF CONTAMINATION REACHES THE 300 PPB LEVEL), THERE SHOULD BE NO PROBLEM IN
MEETING ALL WATER QUALITY STANDARDS AND ALL AIR DISCHARGE GUIDELINES (FOR EXHAUST GASES FROM THE AIR
STRIPPER).

BOTH OF THESE ALTERNATIVES ARE BASED ON SIMPLE, PROVEN TECHNOLOGIES AND CAN MEET OR EXCEED ALL APPLICABLE
FEDERAL AND STATE DRINKING WATER STANDARDS.  AS WAS PREVIOUSLY STATED, THESE ALTERNATIVES RANKED EQUALLY IN
TERMS OF TECHNICAL FEASIBILITY, ABILITY TO PROTECT PUBLIC HEALTH, AND COSTS.  NEITHER OF THESE ALTERNATIVES
ARE PLANNED TO MITIGATE THE OVERALL REGIONAL CONTAMINATION PROBLEM AT THE SITE.

EACH OF THESE ALTERNATIVES, HOWEVER, HAS TWO IMPORTANT DRAWBACKS WHICH WERE TAKEN INTO CONSIDERATION DURING
THE SELECTION OF THE RECOMMENDED ALTERNATIVE.

   ! CONSTRUCT A NEW WELL

       • IF CONTAMINATION IS ENCOUNTERED DURING DRILLING THROUGH THE HILLSIDE SAND AND PRAIRIE DU
CHIEN-JORDAN AQUIFERS, THEN SIGNIFICANT COSTS MAY BE INCURRED IN IMPLEMENTING THE REQUIRED
HEALTH AND SAFETY AND QUALITY ASSURANCE PLANS.

       • THE MINNESOTA DEPARTMENT OF NATURAL RESOURCES' (MDNR) PRESENT POLICY IS TO DISCOURAGE THE USE
OF THE MT. SIMON-HINCKLEY AQUIFER BY CITIES FOR MEETING PEAK WATER DEMANDS DURING SUMMER
MONTHS.  THIS POLICY IS BASED ON MDNR'S CONCERN THAT THE MT. SIMON-HINCKLEY AQUIFER HAS A
LIMITED POTENTIAL FOR AND IS SENSITIVE TO DEVELOPMENT AND THAT IT MAY NOT BE A RELIABLE SOURCE
OF WATER IN THE LONG RUN.

   ! TREAT WELL 7 USING AN AIR STRIPPER

       • THERE WILL MOST LIKELY BE STRONG COMMUNITY RESISTANCE TO THIS ALTERNATIVE MAINLY BECAUSE OF THE
PRESENCE OF WELL 7 WITHIN A RESIDENTIAL NEIGHBORHOOD (NOISE AND VISUAL IMPACTS) AND CONCERNS OF
RESIDENTS BEING EXPOSED TO LOW LEVELS OF CONTAMINATION IN THE EFFLUENT WATER AND IN THE AIR
DISCHARGED FROM THE AIR STRIPPER.

       • MPCA IS CONCERNED THAT IF THE PUMPING OF WELL 7 CONTINUES, IT MAY AGGRAVATE THE PRESENT
CONTAMINANT DISTRIBUTION PROBLEM IN THE PRAIRIE DU CHIEN-JORDAN AQUIFER SYSTEM.

STAFF FROM EPA AND MPCA AND OFFICIALS FROM THE CITY OF NEW BRIGHTON CONFERRED AT SEVERAL MEETINGS TO DISCUSS
THE SIGNIFICANT DRAWBACKS OF THE TWO ALTERNATIVES.  THE CONCERN WHICH HAD THE MOST IMPACT IN DETERMINING
WHICH ALTERNATIVE TO RECOMMEND WAS THE MPCA CONCERN REGARDING THE CURRENTLY UNKNOWN EFFECTS OF CONTINUED
PUMPING OF WELL 7 ON THE CONTAMINANT DISTRIBUTION IN THE PRAIRIE DU CHIEN-JORDAN AQUIFER. BASED ON THESE
DISCUSSIONS, THE AGENCIES AND THE CITY CONCURRED THAT THE RECOMMENDED ALTERNATIVE IS TO CONSTRUCT A NEW WELL
INTO THE MT. SIMON-HINCKLEY AQUIFER.



#CR
COMMUNITY RELATIONS

THE SUPERFUND ACTIVITIES AT THE NEW BRIGHTON/ARDEN HILLS/ST. ANTHONY SITE HAVE BEEN FOLLOWED CLOSELY AND
CONSISTENTLY BY THE LOCAL PRESS.  INTEREST IN SUPERFUND ACTIVITIES HAS BEEN HIGH, AND NEWS ACCOUNTS OF THE
ACTIVITIES HAVE BEEN RESPONSIBLE.  RESIDENTS AND LOCALLY ELECTED OFFICIALS HAVE MAINTAINED A CONSTANT AND
SERIOUS INTEREST IN THE SUPERFUND ACTIVITIES.

COPIES OF THE PFS WERE MADE AVAILABLE TO THE COMMUNITY ON MAY 12, 1986.  THE ARDEN HILLS BRANCH OF THE RAMSEY
COUNTY PUBLIC LIBRARY SERVED AS THE INFORMATION REPOSITORY.  THE U.S. EPA ISSUED A PRESS RELEASE MAY 11,
1986, ANNOUNCING THE AVAILABILITY OF THE PFS, LOCATION OF THE REPOSITORY, THE MAY 12 - JUNE 2, 1986 PUBLIC
COMMENT PERIOD, AND THE MAY 12, 1986 PUBLIC MEETING AT THE IRONDALE HIGH SCHOOL IN NEW BRIGHTON, MINNESOTA.

THE PUBLIC MEETING WAS ATTENDED BY A SMALL BUT INTERESTED GROUP OF RESIDENTS AND A FEW MEMBERS OF THE MEDIA. 
NUMEROUS STATE CONGRESSIONAL AND CITY OFFICIALS WERE ALSO PRESENT.  AT THIS MEETING, THE U.S. EPA   PRESENTED
RESULTS OF THE PFS, RECOMMENDED CONSTRUCTION OF THE NEW WELL AS THE PREFERRED ALTERNATIVE, ANSWERED QUESTIONS
REGARDING THE NEW BRIGHTON/ARDEN HILLS/ST. ANTHONY SITE, AND ACCEPTED PUBLIC COMMENTS.

THE RESPONSIVENESS SUMMARY TO THE PUBLIC COMMENTS IS ATTACHED TO THIS SUMMARY (SEE ATTACHMENT 2).

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

BOTH PROPOSED ALTERNATIVES ARE CONSISTENT WITH OTHER FEDERAL AND STATE ENVIRONMENTAL LAWS.

BOTH PROPOSED ALTERNATIVES WILL SUPPLY DRINKING WATER THAT WILL ATTAIN OR EXCEED APPLICABLE AND RELEVANT
FEDERAL AND STATE PUBLIC HEALTH STANDARDS.  FOR THIS PFS, THE CRITERIA TO MEET OR EXCEED ARE THE PROPOSED
MAXIMUM CONCENTRATION LEVELS OR THE 10-6 U.S. EPA CANCER ASSESSMENT GROUP (CAG) CANCER RISK FACTORS,
WHICHEVER ARE SMALLER, FOR THE CONTAMINANTS FOUND IN THE WATER PRESENTLY BEING PUMPED FROM WELL 7.

THE MPCA (DIVISION OF AIR QUALITY) REGULATES THE DISCHARGE OF CONTAMINANTS TO THE ATMOSPHERE FROM AIR
STRIPPERS.  THE DIVISION EVALUATES EACH CASE INDIVIDUALLY, BUT HAS NOT ADOPTED A SET OF RULES TO DATE.  THE
ACCEPTED CRITERION IS 1% OF THE THRESHOLD LIMIT VALUE (TLV) OF A CONTAMINANT OVER AN 8-HOUR PERIOD.  THIS IS
DETERMINED BY RUNNING THE PHYSICAL PARAMETERS OF THE STRIPPER -- STACK HEIGHT, DIAMETER, WATER PUMPING RATE,
INFLUENT CONTAMINANT LEVELS, DISTANCE TO PROPERTY LINES, ETC., THROUGH A MODEL TO DETERMINE IF THE PROPOSED
ALTERNATIVE WILL MEET ALL MINNESOTA REGULATIONS.  THE EXHAUST GASES CREATED FROM THE AIR STRIPPER ALTERNATIVE
MAY HAVE AN IMPACT ON AMBIENT AIR QUALITY.  WHILE THE PROPOSED PARAMETERS FOR AN AIR STRIPPER AT WELL 7 WERE
NOT RUN THROUGH A MODEL, BECAUSE OF THE RELATIVELY LOW LEVELS OF CONTAMINANTS IN WELL 7 WATER AND THEREFORE,
IN THE EXHAUST AIR, THERE SHOULD NOT BE A PROBLEM WITH MEETING OR EXCEEDING ALL MINNESOTA GUIDELINES FOR AIR
DISCHARGES.

#RA
RECOMMENDED ALTERNATIVE

THE NATIONAL OIL AND HAZARDOUS SUBSTANCES CONTINGENCY PLAN (NCP) (40 CFR PART 300.68(I)) STATES THAT THE
APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL MEASURE WHICH
THE AGENCY DETERMINES IS COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY FEASIBLE
AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF
PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT).  BASED ON THE EVALUATION OF COST AND EFFECTIVENESS OF EACH
PROPOSED ALTERNATIVE, THE COMMENTS RECEIVED FROM THE PUBLIC AND THE MINNESOTA POLLUTION CONTROL AGENCY, AND
THE STATE AND FEDERAL ENVIRONMENTAL REQUIREMENTS, ALTERNATIVE 1 HAS HEEN DETERMINED TO BE THE COST-EFFECTIVE
ALTERNATIVE.

THE RECOMMENDED ALTERNATIVE IS CONSIDERED AN OPERABLE UNIT REMEDIAL ACTION.  THE OBJECTIVE OF THIS ACTION IS
TO PROVIDE THOSE CONSUMERS CURRENTLY DEPENDENT ON NEW BRIGHTON WELL 7 FOR DRINKING WATER WITH A RELIABLE
SUPPLY OF SAFE, POTABLE WATER UNTIL THE FINAL REMEDIAL MEASURE(S) MAY BE IMPLEMENTED.  THE RI/FS CURRENTLY
UNDERWAY WILL EXAMINE APPROPRIATE FINAL RESPONSE ACTION(S).



THE RECOMMENDED ALTERNATIVE PROVIDES FOR THE CONSTRUCTION OF A NEW WELL INTO THE MT. SIMON-HINCKLEY AQUIFER. 
DUE TO CONTAMINATION OF THE SHALLOWER AQUIFERS IN THE NEW BRIGHTON AREA, ANY REPLACEMENT WELL WOULD HAVE TO
BE FINISHED IN THE MT. SIMON-HINCKLEY AQUIFER.  THIS AQUIFER IS TIGHTLY CONFINED AND NOT AS PROLIFIC AS THE
PRAIRIE DU CHIEN-JORDAN SYSTEM, BUT HAS SUFFICIENT CAPACITY TO ENABLE A WELL TO SUPPLY THE REQUIRED AMOUNT OF
WATER.  NEW BRIGHTON ALREADY HAS FIVE WELLS COMPLETED IN THIS AQUIFER WITH WELL YIELDS RANGING FROM 800 TO
OVER 1,000 GALLONS PER MINUTE.  TO AVOID EXCESSIVE INTERFERENCE BETWEEN WELLS, THE NEW WELL SHOULD BE LOCATED
AS FAR FROM ANY EXISTING MT. SIMON-HINCKLEY WELLS AS PRACTICABLE.  TAKING THIS INTO CONSIDERATION, A LOCATION
HAS HEEN PROPOSED WHICH WILL MINIMIZE INTERFERENCE BETWEEN WELLS.

THIS LOCATION WILL ALSO ONLY REQUIRE INSTALLATION OF ABOUT 75 FT. OF WATER MAIN TO REACH A CONNECTION INTO
THE EXISTING DISTRIBUTION SYSTEM.

DESIGNS FOR ALL WELLS DRILLED INTO THE MT. SIMON-HINCKLEY AQUIFER IN THE NEW BRIGHTON AREA ARE FAIRLY
CONSISTENT.  THE SURFACE CASING IS USUALLY ABOUT 30 INCHES IN DIAMETER AND THE HOLE THEN TELESCOPES DOWN
(REDUCTION IN WELL DIAMETER) IN TWO STEPS TO 18 INCHES AT TOTAL DEPTH.  IN ORDER TO REDUCE THE RISKS OF
CROSS-CONTAMINATION BETWEEN AQUIFERS, THE MINNESOTA DEPARTMENT OF HEALTH (WATER WELL CONSTRUCTION CODE,
CHAPTER 4725) REQUIRES THAT A LINER (CASING) BE SET AND GROUTED IN PLACE AFTER THE WELL HAS PENETRATED THE
PRAIRIE DU CHIEN-JORDAN AQUIFER.  THE HOLE IS THEN DRILLED TO THE BOTTOM OF THE EAU CLAIRE FORMATION OR THE
TOP OF THE MT. SIMON-HINCKLEY AQUIFER (FIG. 4) AND ANOTHER LINER IS INSTALLED AND GROUTED IN PLACE.  THE HOLE
IS THEN DRILLED TO ITS FINAL DEPTH.  ALL MT. SIMON-HINCKLEY WELLS IN THE NEW BRIGHTON AREA ARE FINISHED AS
OPEN HOLES.  THE STRENGTH OF THE MT. SIMON-HINCKLEY FORMATION ELIMINATES THE NEED FOR WELL SCREENS.  THE
TOTAL WELL DEPTH EXPECTED AT THE PROPOSED LOCATION IS 1,000 FEET.

IN TERMS OF THE FINAL SITE REMEDY, THE RECOMMENDED ALTERNATIVE DOES NOT ADVERSELY EFFECT ANY OF THE POTENTIAL
FINAL REMEDIAL ACTIONS.  A FINAL REMEDY AT THIS SITE CAN BE APPROACHED BY TWO MEANS, MINIMIZATION AND
MITIGATION OF GROUNDWATER CONTAMINATION, AND USE OF AN ALTERNATIVE WATER SUPPLY.  ALTHOUGH THE FINAL REMEDY
FOR THIS SITE HAS NOT BEEN DETERMINED, IT APPEARS LIKELY THAT SOME TYPE OF RESPONSE TO MINIMIZE AND MITIGATE
THE CURRENT GROUNDWATER CONTAMINATION WILL BE PART OF THE FINAL REMEDY.

ALTERNATIVE 2 WHICH REQUIRES CONTINUED PUMPING OF WELL 7 MAY HAVE AN ADVERSE EFFECT ON THE FINAL REMEDY. 
MPCA HAD EXPRESSED SERIOUS CONCERNS REGARDING THE UNKNOWN EFFECTS OF CONTINUED PUMPING OF WELL 7 ON THE
CONTAMINANT DISTRIBUTION IN THE PRAIRIE DU CHIEN-JORDAN AQUIFER.  IF THE PRESENT CONTAMINATION PROBLEM IN
THIS AQUIFER IS AGGRAVATED (E.G., BY INCREASED VERTICAL CONTAMINANT MIGRATION) AS A RESULT OF PUMPING WELL 7,
THE CONSEQUENCE MAY BE AN INCREASE IN THE COST AND THE TECHNICAL DIFFICULTY OF ANY FINAL REMEDIES WHICH
INCLUDE GROUNDWATER TREATMENT OR CLEANUP.

THE RECOMMENDED ALTERNATIVE WILL NOT HAVE ANY IMPACT ON FINAL REMEDIES WHICH INCLUDE MINIMIZATION AND
MITIGATION OF THE GROUNDWATER CONTAMINATION BECAUSE THE NEW WELL WILL BE FINISHED IN THE DEEPER,
UNCONTAMINATED MT. SIMON-HINCKLEY AQUIFER, AND NOT THE PRAIRIE DU CHIEN-JORDAN AQUIFER.

ALTHOUGH THE NEW WELL WILL NOT ELIMINATE THE CONTAMINATION OF THE PRAIRIE DU CHIEN-JORDAN AQUIFER, THE
OPERABLE UNIT WILL MINIMIZE THE THREAT POSED BY THE CONTAMINATION UNTIL SUCH TIME AS A FINAL REMEDY IS
SELECTED BY U.S. EPA.  AN RI/FS IS CURRENTLY UNDERWAY TO DETERMINE AND EVALUATE THE EXTENT OF GROUNDWATER
CONTAMINATION.  UNTIL THE EVALUATION IS COMPLETED, IT IS NOT TECHNICALLY FEASIBLE TO DEVELOP A
COST-EFFECTIVE, LONG TERM REMEDY FOR THE SITE.

THE CAPITAL COST OF THE RECOMMENDED ALTERNATIVE IS ESTIMATED TO BE $600,500.  THE OPERATION AND MAINTENANCE
(O&M) COSTS ARE ESTIMATED TO BE $22,820 PER YEAR.  THE THIRTY-YEAR PRESENT WORTH VALUE FOR THE RECOMMENDED
ALTERNATIVE IS $972,000 AT A DISCOUNT RATE OF 10 PERCENT. THE CAPITAL AND ANNUAL COSTS OF THE RECOMMENDED
ALTERNATIVE ARE SUMMARIZED IN TABLE 5.

IT IS RECOMMENDED THAT THE U.S. EPA FUND 90% OF THE O&M COSTS FOR A PERIOD NOT TO EXCEED ONE YEAR AFTER
COMPLETION OF CONSTRUCTION.  BASED ON AN ANTICIPATED AGREEMENT WITH THE STATE OF MINNESOTA, THE CITY OF NEW
BRIGHTON WILL PROVIDE THE 10% O&M MATCH FOR THE FIRST YEAR AND THEN ASSUME ALL O&M COSTS FOR THE LIFE OF THE
PROJECT.  THE U.S. EPA WILL FUND 90% OF THE CAPITAL COSTS, AND BASED ON AN ANTICIPATED AGREEMENT WITH THE
STATE OF MINNESOTA, THE CITY OF NEW BRIGHTON WILL FUND THE REMAINING 10% OF CAPITAL COSTS.



STATE AGREEMENTS

SECTION 104(C)(3) OF CERCLA SETS FORTH THE STATE FINANCIAL RESPONSIBILITIES IN REMEDIAL ACTIONS PROVIDED
UNDER CERCLA.  THE STATE FINANCIAL RESPONSIBILITIES IN THE PROPOSED REMEDIAL ACTION WOULD INCLUDE PAYMENT OR
ASSURANCE OF PAYMENT OF 10% OF THE COSTS OF REMEDIAL ACTION, AND ASSURANCE OF ALL FUTURE O&M COSTS OF THE
REMEDIAL ACTION.

THE EPA ANTICIPATES RECEIVING A COMMITMENT FROM THE STATE OF MINNESOTA ACKNOWLEDGING THE STATE'S FINANCIAL
OBLIGATIONS IN THIS REMEDIAL ACTION.

THE STATE ANTICIPATES RECEIVING A COMMITMENT FROM THE CITY OF NEW BRIGHTON TO ASSUME ALL O&M COSTS OF THE
OPERABLE UNIT AND TO PROVIDE THE 10% STATE SHARE OF THE CAPITAL COSTS OF THE REMEDIAL ACTION.

THE O&M COSTS WILL BE COVERED UNDER A STATE SUPERFUND CONTRACT BETWEEN THE STATE AND U.S. EPA AT THE
COMPLETION OF DESIGN OF THE OPERABLE UNIT.

#SCH
SCHEDULE *

APPROVAL OF REMEDIAL ACTION (SIGN ROD)

COMPLETE DESIGN

MINNESOTA POLLUTION CONTROL AGENCY BOARD MEETING-STATE SUPERFUND CONTRACT APPROVAL

ADVERTISE FOR COMPETITIVE BIDS

OPEN BIDS

CONTRACT AWARD

NOTICE TO PROCEED

ESTIMATED CONSTRUCTION PERIOD

CONSTRUCTION COMPLETE.

*  THE SCHEDULE IS CONTINGENT ON THE AVAILABILITY OF FUNDING BY AUGUST 1, 1986.

#FA
FUTURE ACTIONS

THE MPCA IS CONTINUING ITS COMPREHENSIVE RI/FS FOR THE SITE.  MPCA HAS ALREADY COMPLETED A PRELIMINARY
REMEDIAL INVESTIGATION CHARACTERIZING THE SITE, MAJOR MIGRATION PATHWAYS, AND PRELIMINARY IDENTIFICATION OF
SIGNIFICANT SOURCES.  MPCA IS PLANNING TO COMPLETE THE REMAINING TASKS OF THE COMPREHENSIVE RI/FS IN 1987 IN
ORDER TO EVALUATE POTENTIAL FINAL REMEDIAL ACTION(S).  THE FEASIBILITY STUDY WILL RECOMMEND THE MOST
COST-EFFECTIVE REMEDIAL ACTION(S) FOR THE SITE.

#TMA
TABLES, MEMORANDA, ATTACHMENTS

ATTACHMENT 1

#ENF
ENFORCEMENT



PAST FEDERAL AND STATE ENFORCEMENT ACTIVITIES HAVE FOCUSED ON UP TO TWELVE IDENTIFIED POTENTIALLY RESPONSIBLE
PARTIES (PRPS).  EACH INDIVIDUAL PRP HAD SOME INVOLVEMENT AT EITHER OF THE IDENTIFIED POTENTIAL CONTAMINATION
SOURCE AREAS: THE TWIN CITIES ARMY AMMUNITION PLANT (TCAAP) OR THE BUTCHER SPUR/TRIO SOLVENTS/NORTHWEST
PETROLEUM REFINERY LOCATION.

IN 1983 AND 1984, THE EPA ISSUED NOTICE LETTERS TO THESE PRPS REQUESTING PARTICIPATION IN THE CONDUCT OF THE
THREE INITIAL REMEDIAL MEASURES (IRMS) (SEE SITE HISTORY SECTION) AND THE COMPREHENSIVE REGIONAL REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) FOR THE NEW BRIGHTON/ARDEN HILLS/ST. ANTHONY STUDY AREA.  NONE OF THE
PRPS WAS WILLING TO UNDERTAKE OR PARTICIPATE IN ANY OF THE IRMS OR STUDIES WHICH EPA HAD REQUESTED. 
THEREFORE, EPA AND MPCA PROCEEDED WITH FUNDING AND UNDERTAKING OF THESE REMEDIAL ACTIVITIES.

PRELIMINARY RESULTS OF THE STATE-LEAD COMPREHENSIVE REGIONAL RI/FS INDICATE THAT THE TCAAP IS A MAJOR SOURCE
OF GROUNDWATER CONTAMINATION IN THE STUDY AREA.  BASED ON THESE RESULTS, IN JANUARY, 1986, THE EPA OFFERED
THE U.S. ARMY/DEPARTMENT OF DEFENSE (DOD) THE OPPORTUNITY TO PARTICIPATE IN THE REGIONAL RI/FS AND IN THE
TCAAP FORCE MAIN STUDY.

THE ARMY/DOD HAS REFUSED TO UNDERTAKE WORK OUTSIDE OF THE BASE FENCE LINE AND THE "TRIANGLE" AREA (THE AREA
DIRECTLY SOUTHWEST OF THE TCAAP, BOUNDED BY HIGHWAYS 96, 10 AND 8) (SEE FIG. 2).

BASED ON THE FACTS THAT:  1) THE ARMY/DOD HAS NOT AGREED TO DO WORK BEYOND THE BASE FENCE LINE AND THE
"TRIANGLE" AREA AND, 2) ALL PREVIOUS EFFORTS TO OBTAIN OTHER PRP ACTION HAVE BEEN UNSUCCESSFUL, IT WAS
DETERMINED THAT ISSUANCE OF NOTICE LETTERS TO PRPS TO CONDUCT THIS LATEST OPERABLE UNIT WOULD NOT SERVE ANY
USEFUL PURPOSE.  THEREFORE, ADDITIONAL NOTICE LETTERS HAVE NOT BEEN ISSUED.

#RS
(ATTACHMENT 2)

COMMUNITY RELATIONS RESPONSIVENESS SUMMARY
NEW BRIGHTON WELL 7
NEW BRIGHTON, MINNESOTA

INTRODUCTION

THIS "COMMUNITY RELATIONS RESPONSIVENESS SUMMARY" DOCUMENTS CITIZEN REACTIONS AND CONCERNS RAISED IN
REFERENCE TO THE PHASED FEASIBILITY STUDY (PFS) FOR AN OPERABLE UNIT FOR NEW BRIGHTON WELL 7, NEW BRIGHTON,
MINNESOTA.  IT ALSO DOCUMENTS, FOR THE PUBLIC RECORD, THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY'S
(U.S. EPA) RESPONSE TO THE COMMENTS PRESENTED DURING THE PUBLIC COMMENT PERIOD ON THE PFS.

THE U.S. EPA CONDUCTED THE PFS TO EVALUATE AN OPERABLE UNIT FOR AN ALTERNATIVE WATER SUPPLY FOR NEW BRIGHTON
WELL 7.  THE PFS WAS COMPLETED ON MAY 5, 1986, UNDER THE AUTHORITY OF THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION, AND LIABILITY ACT (CERCLA), 42 U.S.C. 9601 ET SEQ., AND IN ACCORDANCE WITH THE
NATIONAL CONTINGENCY PLAN (NCP), 40 CFR PART 300.  THE U.S. EPA RECOMMENDED THAT CONSTRUCTION OF A NEW WELL
INTO THE MT. SIMON-HINCKLEY AQUIFER WAS THE APPROPRIATE OPERABLE UNIT FOR NEW BRIGHTON WELL 7.

BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

RESIDENTS AND LOCALLY ELECTED OFFICIALS HAVE MAINTAINED A CONSTANT AND SERIOUS INTEREST IN THE SUPERFUND
ACTIVITIES AT THIS SITE.  COMMUNITY RELATIONS HAS BEEN A COOPERATIVE EFFORT WITH THE EPA FUNDING THE
MINNESOTA POLLUTION CONTROL AGENCY (MPCA) TO CONDUCT THE MAJORITY OF THE COMMUNITY RELATIONS WORK.  EPA
COMMUNITY RELATIONS STAFF PARTICIPATES IN THE TWIN CITIES ARMY AMMUNITION PLANT (TCAAP) PUBLIC AFFAIRS
STEERING COMMITTEE.  OTHER PARTICIPANTS IN THIS COMMITTEE ARE STAFF FROM THE MPCA, THE U.S. ARMY, HONEYWELL
INC., AND FEDERAL CARTRIDGE CORPORATION.

THE PUBLIC HAS BEEN KEPT INFORMED OF THE ACTIVITIES AT THIS SITE BY VARIOUS MEANS.  THREE PUBLIC MEETINGS
HAVE BEEN HELD BETWEEN THE TIME CONTAMINATION WAS FIRST DETECTED IN NEW BRIGHTON (JUNE, 1981) AND THE JUNE
12, 1986 PUBLIC MEETING FOR THE PFS.  THE MPCA REGULARLY ATTENDS THE MONTHLY MEETINGS OF THE NEW BRIGHTON
ENVIRONMENTAL QUALITY ADVISORY COMMISSION.  THE 1984 AND 1985 WINTER EDITIONS OF THE NEW BRIGHTON NEWSLETTER,



WHICH EVERY NEW BRIGHTON HOUSEHOLD RECEIVES, CARRIED FACT SHEETS UPDATING INFORMATION REGARDING THE SITE. 

THE CONCERNS EXPRESSED BY THE CITIZENS ARE EQUALLY DIVIDED BETWEEN HEALTH AND FINANCIAL ISSUES, THE LATTER
MANIFESTED IN A LAWSUIT FILED BY THE CITY AND LOCAL CITIZENS TO RECOVER THE CITY'S COSTS ASSOCIATED REPLACING
ITS WATER SUPPLY SYSTEM.  MEDIA INTEREST REGARDING THIS SITE HAS REMAINED VERY CONSTANT.

CONCERNS RAISED DURING THE COMMENT PERIOD

THE PUBLIC COMMENT PERIOD TO REVIEW THE PFS AND RECOMMENDED ALTERNATIVE WAS OPENED ON MAY 12, 1986.  IN
COMPLIANCE WITH CERCLA, A PUBLIC MEETING WAS HELD IN NEW BRIGHTON ON MAY 12, 1986.  THE RESULTS OF THE PFS
WERE PRESENTED AND QUESTIONS ABOUT THE FINDINGS ANSWERED.  THE MEETING WAS ATTENDED BY APPROXIMATELY 35
PEOPLE, CONSISTING OF INTERESTED MEMBERS OF THE PUBLIC, THE PRESS, AND STATE AND LOCAL OFFICIALS.  COMMENTS
ABOUT THE RECOMMENDED ALTERNATIVE WERE DULY RECORDED.

COMMENTS

DURING THE PUBLIC COMMENT PERIOD, SIX COMMENTS -- TWO WRITTEN AND FOUR ORAL AT THE PUBLIC MEETING -- WERE
RECEIVED BY THE U.S. EPA.  THE PUBLIC COMMENT PERIOD CLOSED ON JUNE 2, 1986.

COMMENT:

STATE REPRESENTATIVE DAVID KNUTH WANTED EPA TO BE AWARE OF THE HARSH IMPACT THE GROUNDWATER CONTAMINATION AND
THE LEGAL BATTLE WITH THE U.S. ARMY HAS HAD ON THE CITY OF NEW BRIGHTON'S INDIVIDUAL TAXPAYERS AND WATER
USERS ($13 MILLION SPENT TO REPLACE THE WATER SYSTEM BALANCED AGAINST AN ANNUAL BUDGET OF $3 MILLION).  HE IS
GLAD TO BE WORKING IN PARTNERSHIP WITH EPA AND THE MPCA.  HE SUPPORTS THE NEW DEEP WELL ALTERNATIVE BECAUSE
IT PROVIDES A SAFETY MARGIN FOR THE NEW BRIGHTON WATER SYSTEM WITHOUT CREATING AN AIR EMISSIONS PROBLEM (IN
REFERENCE TO THE AIR STRIPPER ALTERNATIVE).  HE IS COMMITTED TO WORKING TOWARDS RESOLVING NEW BRIGHTON'S
PROBLEMS REGARDING THIS SITE AND SUPPORTS ACTIONS SUCH AS THE MINNESOTA ATTORNEY GENERAL'S "INTENT TO SUE"
(THE ARMY) ON NEW BRIGHTON'S BEHALF.  HE ALSO URGES THE CONGRESSIONAL DELEGATION TO REAUTHORIZE SUPERFUND.

RESPONSE:

THE U.S. EPA ACKNOWLEDGES THE COMMENTS AND THE SUPPORT OF REPRESENTATIVE KNUTH.

COMMENT:

STATE SENATOR STEVEN NOVAK WISHED TO REITERATE ALL OF REPRESENTATIVE KNUTH'S STATEMENT AND IN ADDITION WOULD
LIKE ALL PARTIES INVOLVED TO WORK IN A COORDINATED MANNER.

RESPONSE:

THE U.S. EPA ACKNOWLEDGES THE COMMENTS AND THE SUPPORT OF SENATOR NOVAK.

COMMENT:

MAYOR ROBERT BENKE IS PLEASED TO CONFIRM THE TECHNICAL DECISION AND JUDGEMENT REGARDING THE RECOMMENDED
ALTERNATIVE.  HE IS CONCERNED WITH THE PUBLIC PERCEPTIONS REGARDING THE SAFETY OF NEW BRIGHTON WATER.  WITH
REGARDS TO RESTORING NEW BRIGHTON'S WATER SYSTEM TO ITS PRE-CONTAMINATION STATE, HE STRESSED THAT QUALITY WAS
AS IMPORTANT AS QUANTITY.  HE STATES THAT ANY LEVEL OF CONTAMINATION IN THE DRINKING WATER IS UNACCEPTABLE. 
HE REITERATED THE OTHER COMMENTATORS SUPPORT FOR SUPERFUND REAUTHORIZATION.

RESPONSE:

THE U.S. EPA ACKNOWLEDGES THE COMMENTS AND THE SUPPORT OF MAYOR BENKE.

COMMENT:



MS. PHYLLIS REHA, CHAIRPERSON OF THE NEW BRIGHTON ENVIRONMENTAL QUALITY COMMISSION (ADVISORY GROUP FOR THE
CITY COUNCIL), STATED THAT THE COMMISSION REVIEWED THE PFS.  SHE SUPPORTS THE NEW DEEP WELL ALTERNATIVE.  SHE
STATED THAT THE AIR STRIPPING ALTERNATIVE WAS UNACCEPTABLE BECAUSE WELL 7 WAS LOCATED IN A PARK VERY CLOSE TO
RESIDENCES, THEREFORE, THERE WOULD BE CONCERNS REGARDING NOISE LEVELS AND RELEASE OF LOW LEVELS OF
CONTAMINATION INTO THE AIR FROM THE STRIPPER.

RESPONSE:

U.S. EPA ACKNOWLEDGES THE COMMENTS AND SUPPORT OF MS. REHA.

COMMENT:

THE RAMSEY COUNTY PUBLIC HEALTH DEPARTMENT AGREES THAT THE RECOMMENDED ALTERNATIVE SHOULD BE EITHER A NEW MT.
SIMON-HINCKLEY WELL OR AIR STRIPPING OF WELL 7.  THEY ALSO STATE THAT THE NEW WELL ALTERNATIVE APPEARS TO
HAVE THE FEWEST PROBLEMS.  THEY SHARE THE MINNESOTA DEPARTMENT OF NATURAL RESOURCES' (MDNR) CONCERN (AS
STATED IN THE PFS) THAT SHOULD THE DEMAND FOR WATER INCREASE GREATLY, THE MT. SIMON-HINCKLEY AQUIFER MAY NOT
HAVE SUFFICIENT WATER TO SATISFY DEMAND.  THEY STATE THAT IF A SUBSTANTIAL AMOUNT OF ADDITIONAL WATER IS
GOING TO BE NEEDED OVER THE LONG TERM, MORE THAN ONE ALTERNATIVE NEEDS TO BE CONSIDERED, INCLUDING POSSIBLE
AIR STRIPPING OF WELL 7.

RESPONSE:

THE U.S. EPA ACKNOWLEDGES THE SUPPORT FROM THE RAMSEY COUNTY PUBLIC HEALTH DEPARTMENT.  WE SHARE THE HEALTH
DEPARTMENT'S CONCERN REGARDING THE MT. SIMON-HINCKLEY AQUIFER AND AGREE, IN PRINCIPLE, WITH THE SUGGESTION TO
KEEP WELL 7 OPERATIONAL FOR POSSIBLE FUTURE USE, IF NEEDED.  HOWEVER, IT IS NOT WITHIN OUR AUTHORITY TO ORDER
MAINTENANCE OR ABANDONMENT OF MUNICIPAL WELLS WHICH HAVE BEEN TAKEN OUT OF SERVICE.

COMMENT:

THE MINNESOTA POLLUTION CONTROL AGENCY (MPCA) CONCURS WITH THE RECOMMENDED ALTERNATIVE.  THEY BELIEVE THE AIR
STRIPPER ALTERNATIVE WAS APPROPRIATELY REJECTED BASED ON THE CONCERN REGARDING THE CURRENTLY UNKNOWN EFFECTS
OF CONTINUED PUMPING OF WELL 7 ON THE CONTAMINANT DISTRIBUTION IN THE AQUIFER, THE NUMEROUS COMMUNITY
CONCERNS, AND THE COMPARABLE COSTS OF A NEW WELL.  MPCA MADE SEVERAL ADDITIONAL COMMENTS

IF THE RECOMMENDED NEW WELL ALTERNATIVE IS FINALIZED BY THE EPA.  THE COMMENTS ARE LISTED BELOW:

1. AS STATED PREVIOUSLY, THE MPCA WILL NOT BE IN A POSITION, BECAUSE OF LIMITED FUNDING AND CONFLICTING
PRIORITIES, TO PROVIDE FINANCIAL ASSISTANCE FOR REMEDIAL DESIGN, CAPITAL AND OPERATION AND MAINTENANCE COSTS
FOR THE NEW WELL.  IT IS OUR UNDERSTANDING THAT WITHOUT FEDERAL SUPERFUND DOLLARS CURRENTLY BEING AVAILABLE,
THE CITY OF NEW BRIGHTON WILL FUND, AT LEAST TEMPORARILY, ALL THE COSTS ASSOCIATED WITH THE NEW WELL.

2. MPCA STAFF RECOMMEND THAT IF THE NEW WELL IS INSTALLED, EXISTING WELL 7 BE KEPT OPERATIONAL FOR MPCA
MONITORING PURPOSES AND POSSIBLE FUTURE RESPONSE ACTION USE.

3. MPCA STAFF RECOMMEND THAT IF THE NEW WELL IS INSTALLED, THE CITY OF NEW BRIGHTON AND THE MDNR COORDINATE
EFFORTS TO DISCUSS AND, IF NECESSARY, DESIGN AND IMPLEMENT A COMMUNITY EDUCATION PROGRAM AIMED AT WATER
CONSERVATION OF THE MT. SIMON-HINCKLEY AQUIFER.  MDNR STAFF HAS INDICATED TO US THAT THIS COORDINATION EFFORT
IS AN IMPORTANT FIRST STEP TOWARDS THE CITY OF NEW BRIGHTON'S ACQUISITION OF THE NECESSARY WATER
APPROPRIATION PERMIT FOR THE PROPOSED NEW WELL.  THEY ALSO INDICATED THAT IF THE NEW WELL IS INSTALLED,
APPROPRIATE MONITORING OF THE WELL, INCLUDING DAILY DISCHARGE AND WATER LEVEL MEASUREMENTS, SHOULD BE
MAINTAINED.

4. THE MPCA STAFF RECOMMEND THAT IF THE CITY OF NEW BRIGHTON HAS ANY FUTURE PLANS FOR DEVELOPMENT OF
ADDITIONAL WELLS OR TREATMENT OF EXISTING STANDBY WELLS, THEY WORK WITHIN THE CONCLUSIONS OF THE REGIONAL
FEASIBILITY STUDY ALTERNATIVES ANALYSIS TO BE CONDUCTED IN THE NEXT YEAR.

RESPONSE:



THE U.S. EPA ACKNOWLEDGES THE SUPPORT FROM THE MPCA AND LOOK FORWARD TO WORKING WITH THE MPCA IN A
COOPERATIVE EFFORT TO CONDUCT THIS OPERABLE UNIT.

WITH REGARDS TO THE FIRST ADDITIONAL COMMENT, STATE FINANCIAL RESPONSIBILITIES IN REMEDIAL ACTIONS ARE SET
FORTH IN SECTION 104(C)(3) OF CERCLA.  THE STATE WILL PAY OR ASSURE PAYMENT OF 10 PERCENT OF THE COSTS OF THE
REMEDIAL ACTION, INCLUDING ALL FUTURE OPERATION AND MAINTENANCE COSTS.  THE STATE DETERMINES THE SOURCE OF
THE FUNDS REQUIRED FOR THE PAYMENT OF THE STATE SHARE FOR THE REMEDIAL ACTION.

WITH REGARDS TO THE SECOND ADDITIONAL COMMENT, WE AGREE, IN PRINCIPLE, WITH MPCA'S RECOMMENDATION, HOWEVER,
IT IS NOT WITHIN OUR AUTHORITY TO ORDER NEW BRIGHTON TO KEEP WELL 7 OPERATIONAL AFTER IT HAS BEEN TAKEN OUT
OF SERVICE.

FINALLY, WITH REGARDS TO THE LAST TWO ADDITIONAL COMMENTS, WE AGREE, IN PRINCIPLE, WITH MPCA'S (AND MDNR'S)
EFFORTS TO MANAGE THE GROUNDWATER RESOURCES EFFICIENTLY AND EFFECTIVELY THROUGH CONSERVATION AND MONITORING
MEASURES.  WE WILL LEND OUR SUPPORT, WHERE WE CAN, TO ASSIST THE STATE AGENCIES IN IMPLEMENTING THEIR
RECOMMENDATIONS, HOWEVER, THE RESPONSIBILITY FOR DEVELOPMENT OF ANY PROGRAMS DEALING WITH AQUIFER MANAGEMENT
REST PRIMARILY WITH THE STATE AGENCIES.



TABLE 1
U.S. EPA SUGGESTED CRITERIA FOR THE PROTECTION OF HUMAN HEALTH

                                                  OFFICE OF
                                                  DRINKING
                                                  WATER
                              UPPER               LONGER-TERM  MAXIMUM
                              LIMIT     LIFETIME  LIFETIME     CONTAMINANT
                   PROPOSED   PROPOSED  CANCER    HEALTH      LEVELS-WELL 7
   CONTAMINANT     RMCLS (A)  MCLS (F)  RISKS     ADVISORIES      PPB

   TRICHLOROETHYLENE
     (TCE)             0 (B)    5        2.8 (C)      75 (G)       2.0

   1,1-DICHLOROETHANE  ---     ---        ---          ---        0.86

   TRANS-1,2-DICHLOROETHYLENE
                       70      ---        NC (E)      1,000 (D)   0.53
                                                        350
                                                         70

(A) (RECOMMENDED MAXIMUM CONTAMINANT LEVEL) ARE HEALTH GOALS AND NOT ENFORCEABLE STANDARDS

(B) FEDERAL REGISTER 40 CFR PART 141, NOVEMBER 13, 1985

(C) CONCENTRATION IN DRINKING WATER RESULTING IN A PROJECTED UPPER 95 PERCENT CONFIDENCE LIMIT EXCESS
LIFETIME CANCER RISK OF 10-6 (VALUES ARE CALCULATED BY THE USEPA CARCINOGEN ASSESSMENT GROUP AND PUBLISHED IN
49 FEDERAL REGISTER 114:24340)

(D) 1,000 - LONG-TERM (1-2 YEARS) CHILD
      350 - LIFETIME
       70 - LIFETIME (SOURCE CONTRIBUTION FACTOR)

(E) NOT CONSIDERED

(F) (MAXIMUM CONTAMINANT LEVEL) 40 CFR, NATIONAL PRIMARY DRINKING WATER REGULATIONS; SYNTHETIC ORGANIC
CHEMICALS; INORGANIC CHEMICALS AND  MICROORGANISMS, PROPOSED RULE; NOVEMBER 13-14, 1985

(G) U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1984A. HEALTH EFFECTS ASSESSMENT FOR TRICHLOROETHYLENE
ENVIRONMENTAL CRITERIA AND ASSESSMENT OFFICE. CINCINNATI, OHIO. EPA 5540/1-86-046.



TABLE 2
CHANGES IN CONTAMINATION LEVELS (A)

   WELL NO         DATES OF CHANGES       CHANGE IN CONTAMINATION LEVEL (B)

                  FROM          TO               FROM          TO

      2         11/04/81     11/18/81             0.9         26.3

      2         06/09/82     08/11/82             3.4         25.4

      3         07/13/81     08/04/81            17.8        112.8

      3         06/30/82     08/11/82            81.6        331.3

      4         08/25/82     10/06/82             1.4         13.7

      5         07/15/81     07/22/81            84.3          9.7

      5         08/11/83     05/31/84            78.7        142.5

      6         09/23/82     10/20/82             8.0         29.3

      8         08/28/81     11/03/82           231.6          1.2

      9         10/07/81     08/25/82            75.7          1.4

(A) CONTAMINANT LEVEL DATA PROVIDED FROM MPCA FILES

(B) TOTAL VOCS IN PARTS PER BILLION.



TABLE   5

CAPITAL COSTS - NEW WELL ALTERNATIVE

   ITEM                                                   COST

    1. DRILL WELL                                       260,000 (A) (B) (C)

    2. PUMPHOUSE AND EQUIPMENT INCLUDING CONTROLS,      160,000 (A)
        SWITCHES, ELECTRICAL CONNECTIONS, CHEMICAL
        FEED EQUIPMENT

    3. INSTALLATION OF 12 INCH WATER MAIN (75 FEET)       3,000
        ($40/FT)
                                   SUBTOTAL             423,000

        CONTINGENCY (30%)                               126,900
        CONSTRUCTION ENGINEERING (5%)                    27,500
        ENGINEERING DESIGN COSTS (4%)                    23,100

                                    TOTAL               600,500

(A) COSTS TAKEN FROM REPORT PREPARED BY NEW BRIGHTON CITY ENGINEER (REF NO. 15). INDEPENDENT COST ESTIMATES
WERE ALSO OBTAINED FROM LOCAL CONTRACTORS

(B) ASSUMES THAT AIR LIFT PUMPING CAN BE USED TO DEVELOP THE WELL AND THAT THE WATER PRODUCED CAN BE DISPOSED
OF IN A NEARBY STORM DRAIN OR SANITARY SEWER. IF THE SAND PRODUCED DURING WELL DEVELOPMENT HAS TO BE REMOVED
BY BAILING, DRILLING COSTS MAY INCREASE $50,000 TO $100,000

(C) ASSUMES NO CONTAMINATION IS FOUND DURING DRILLING THROUGH HILLSIDE AND PRAIRIE DU CHIEN-JORDAN AQUIFERS
AND NO SPECIAL DRILLING, HEALTH AND SAFETY OR DISPOSAL METHODS ARE REQUIRED. IF THE U.S. EPA IS THE LEAD
AGENCY IMPLEMENTING THIS ALTERNATIVE, THEN STANDARD PROCEDURES, INCLUDING THE DEVELOPMENT OF HEALTH AND
SAFETY PLANS, QUALITY ASSURANCE PLANS AND SAMPLING AND ANALYSIS PLANS MAY HAVE TO BE FOLLOWED TO ENSURE
PUBLIC HEALTH AND SAFETY. DEVELOPMENT AND IMPLEMENTATION OF THESE PLANS BY QUALIFIED FIELD PERSONNEL FOR THE
DURATION OF THE DRILLING IN AND ABOVE THE HILLSIDE AND PRAIRIE DU CHIEN-JORDAN AQUIFERS (ESTIMATED 8-10
MONTHS) COULD RESULT IN A SIGNIFICANT INCREASE IN COSTS FOR THIS ALTERNATIVE

(D) ASSUMES NEW BRIGHTON WILL DO FINAL DESIGNS AND DRAW UP BID SPECIFICATIONS FOR DRILLING THE NEW WELL



                                    TABLE 5 (CONTINUED)

                       ANNUAL COSTS - NEW WELL ALTERNATIVE

   ITEM                                                          COST

   1. LABOR - 2 HOURS/WEEK @ $17.50                              1,820

   2. POWER - $120/MILLION GALLONS (A) X 150 MILLION GALLONS    18,000

   3. TREATMENT - CHEMICALS FOR CHLORINATION, FLUORIDATION,      3,000
        AND POLYPHOSPHATE TREATMENT
                                           ANNUAL O&M           22,820

   4. ANNUALIZED EQUIPMENT REPLACEMENT COSTS (AERC) (B)

        5% RATE:      156,000 X 0.065 =  10,140

        8 3/8% RATE:  156,000 X 0.092 =  14,350

        10% RATE:     156,000 X 0.106 =  16,540

   5. ANNUAL COSTS (ANNUAL O&M PLUS AERC)

         AT 5%        22,820
                     +10,140
                      32,960

         AT 8 3/8%    22,820
                     +14,350
                      37,170

         AT 10%       22,820
                     +16,540
                      39,360

   6. PRESENT WORTH (C)

      PRESENT WORTH AT 5% =      506,600

      PRESENT WORTH AT 8 3/8% =  404,000

      PRESENT WORTH AT 10% =     371,200

(A) POWER CHARGES WERE ESTIMATED FROM ACTUAL OPERATION COSTS FOR WELLS 10, 10, 11, AND 12 FOR 1985

(B) ANNUALIZED EQUIPMENT REPLACEMENT COSTS WERE ESTIMATED BY MULTIPLYING THE ESTIMATED REPLACEMENT COSTS BY
THE CAPITAL RECOVERY FACTOR (CRF)



TABLE 5   (CONTINUED)

     CRF =    I(1 + 1)N                    N =                30 YEARS
              (1 + I)N- 1                  I = 0.05, CRF =    0.065
                                           I = 0.08375, CRF = 0.092
                                           I = 0.10, CRF =    0.106

EQUIPMENT REPLACEMENT COSTS THROUGHOUT PROJECT LIFE

A. PUMP BOWLS ONCE EVERY 6 YEARS (20,000)(4)       80,000
    (1 BILLION GALLONS PUMPED)
B. PUMP MOTOR EVERY 15 YEARS                       30,000
C. CHEMICAL FEED EQUIPMENT ONCE EVERY 10 YEARS     20,000
    (10,000)(2)
D. CONTINGENCY (20%)                               26,000

                                      TOTAL        156,000

   (C) ANNUAL COSTS MULTIPLIED BY PRESENT WORTH FACTOR (PWF)

         PWF =    (1 + I)N - 1       N =                30 YEARS
                  I(1 + I)N          I = 0.05, PWF      15.37
                                     I = 0.08375, PWF = 10.87
                                     I = 0.10, PWF       9.43.


