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Mr. Micheal Ayers
Regulatory Compliance Section
Solid and Hazardous Waste Division
Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, MN 55113 - 2785

Re: Naval Industrial Reserve Ordnance Plant (NIROP) Fridley, MN

Dear Mr. Ayers:

As agreed during your 20 May 1983 meeting with the Corps of Engineers
and the Navy, the Geophysical Survey Report for NlROP Fridley, MN is enclosed
for your review and information. Dynarnac Corporation has been directed to
prepare plans and specifications for NlROP Site Cleanup, Fridley, MN based on
the conclusion (Part III) of the enclosed Geophysical Survey Report. The
plans and specificat~on will be sent to your office, upon completion, for
review and comment.

If there are any questions concerning the subject matter please contact
Mr. David Smith, Environmental Engineer, Code 1142, Northern Division, Naval
Facilities Engineering Command (NO~VFACE~) telephone (215)
755-4972/4712.
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GEOPHYSICAL SURVEY REPORT
FOR

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT eNIROP)
FRIDLEY, MINN~SOTA

5 JULY 19'83

1. The initial Conductivity and Magnetometer Surveys were performed on
9 through 18 May 1983 in the area of the suspected waste dumping at the
Naval Industrial Reserve Ordnance Plant in Fridley, Minnesota. These surveys
were conducted by personnel of the Missouri River Division Laboratory, U.S .

• Army Corps of Engineers, Omaha, Nebraska. The results of the Conductivity
Survey, dated 27 May 1983, and the Magnetometer Survey, dated 6 June 1983,
were discussed in detail with representatives of the U.S. Navy and a specialist
employed by the Hazardous ~1aterials Technical Center of Rockville, Maryland.
As a result of the detailed discussion, representatives of the Hazardous
Materials Technical Center, using the Geophysical Reports, aerial photographs,
and the initial NEESA Assessment Study, recommended areas for excavation and
removal of known hazardous wastes and debris. The Hazardous r4aterials
Technical Center Report is included as Part III of this Geophys~cal Survey
Report. The sites to be excavated and materials removed are identified on the
Conductivity Map, Figure 2, page 19, as the following:

High Priority Sites

3, 5 and 18

Intermediate' Priority Sites '

7, 6 and 10

Low Priority Sites

IS, 17 and 19

2. In the Hazardous Waste Technical Center's analysis, an·area was identi
fied from aerial photograph pairs AA~12-26 and AA-12-27, dated 4-26-62, as
being a possible location of buried waste beneath the railroad tracks near
Site IS .. This area is shown on Part III, page 39. Our analysis indicates this
feature appears to be equipment or materials stored on the ground .. ~C in
Cluded this in their report for information purposes. If the low priority
sites, Nos. IS, 17 and 19 are found to contain hazardous wastes, then it will
be necessary to re-evaluate other sites that are not scheduled to be excavated,
particularly. Site Nos. 8 and 9, which registered low conductivity during the
initial survey.

Index to Geophysical Report

PART I Conductivity Survey pages 1 thru 19
PART II Magnetometer Survey pages 20 thru 33
PART III . Hazardous Material Technical Center Analysis pages 34 thru 39
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Subject: NIROP, Fridley, MN, Geophysical Survey to Locate Buried Waste Sites
-= Reoort Series No. 1

Project: NIROP, Fridley, MN
In tend ed Use: ~ _

. Sou r ce of Ma t e ria I : ....,-- _

Submitted by: Chief, Engineering Division, Omaha District
~ate Sampled: May 4 - May 18, 1983 • Date Received: _
Method of Test or Specification: Geophysical Survey by Conductivity 'Meter and

Magnetometer
References: Lettef Reauest dated 1 Aoril 1983.

INTRODUCTION

1. Missouri River Division Laboratory representatives, Messrs. Mitchell and
Baxter, traveled on May 3, 1983 to NIROP, Fridley, MN to comply with the, "
letter request referenced above. The purpose of the trip was to conduct
Electrical Conductivtty and Proton Magnetometer surveys of a storage yard at
the NIROP facility to locate and determine the extent of possible burial
sites of waste materials.

EOUIPMENT

2. Two'geophysical instruments were used with the intent of
redundant information as verification of the, site locations.
consisted of a Conductivity Meter and a Proton Magnetometer.

producing
The instruments

3. The Conductivity Meter is an instrument transported approximately 3
feet above the ground surface by the operator. An electrical field is
induced in the earth's surface beneath one end of the sensor boom by a coil.
At 3.66 meters from the transmitting coil a sensing coil is located to measure·
the induced electrical field. A change in the constituency of the intervening
earth is reflected by a change in the mea?urement of the induced electrical,
field. Thus sites of conductiVity greater than or less than normal in the
area investigated can be delineated.

4. The Proton Magnetometer is an instrument carried by the operator above
the ground surface and is used to measure the earth's magnetic flux.
Magnetic materials cause a distortion in the earth's magnetic flux pattern.
By determining the locations of such anomalies, magnetic materials can be
located.

2
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SURVEY AREA DESCRIPTION

5. The NIROP storage yard consists of 3 distinct areas. 1) A pie-shaped

east area bordered on its north by a steel mesh fence, its west by a

propane gas storage facility and access road, and on its south and east

by curving railroad tracks. 2) A center area bordered on its east by the

propane gas storage facility, its north by the steel mesh fence, its west

by the main access road to the manufacturing area, and to its south by the

railroad tracks. 3) A west area bordered on its east by the main access

road, its north by the steel mesh fence, its west by the continuation of

the uncleared storage yard designated by NIROP as sector 4, and its south

by the railroad tracks.

6. In the center and west areas the north edge of the investigation was

limited by the presence of steel tables, used to store steel armour plate,

and footings of old buildings. These impediments are depicted in the

base map of Figure 1.

1. In the east area an asphalt landing strip and a propane gas line are

present and depicted in the base map, of Figure 1.

8. An electrical system for the yard lights is present in all three areas

and is depicted on the base map of Figure 1.

SURVEY PROCEDURE

9.' Each area was investigated in the same manner. The data was collected

systematically for each area by establishing a grid system of primary data

points on 50 foot centers and then at secondary points on 25 foot centers.

The primary points were physically determined by driving red flagged stakes

for each point'. The secondary points were taken at the mid-points between

the primary points and at the intersection of the primary diagonals. The

base lines for the east section were taken at the east edge of the asphalt

of the propane storage facility and the fence on the north. The zero

measuring point of the base line is the intersection of these two lines.

For the center and west areas the baselines consisted of the west edge of

the concrete of the propane storage area and the fence. The intersection of

those two lines is the zero measuring point. The two baseline zero points

are depicted on all the map figures and are to be used as the'point of

departure for all measurements. The red flagged grid system was left

intact upon'completion of the survey, May 18, 1983.

10. Upon completing the grid system for an area the electrical conductivity

survey was performed. This consisted of establishing a reference point

for checking the zero drift of the instrument. Point K-13 was used for

the east and center areas, and point M-14 was used for the west area.

3
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The equ~ment indicated no drift during 'the duration of the survey.
Following the check of the instrument's zero, each primary an~ then each
secondary data point was surveyed by taking four reading~ of the conductivity
meter in mutually perpendicular directions to ascertain the high and
low conductivity of the earth beneath the data point.. An average earth
conductivity was calculated for each data point. The readings and the
calculated average earth conductivity are recorded in Tables 1, 2 and 3
for the east, center, and west areas. The data point conductivity values
were then plotted on the conductlvity contour map, Figure 2. Contours
of equal conductivity value were drawn. The contours indicate areas of
high and low conductivity which constitute possIble waste burial sites.
With.the location of these interest areas the operators returned with
the conductivity meter and attempted to define the limits of the interest
areas. This was done by determining where the instrument readings
indicate a significant and abrupt change•. At this point a stake was driven
and flagged with a . contrasting pink or blue flag. Pink flagging was used
in the center and east areas as the possible burial sites were separated
widely enough to eliminate confusion as to what area was being defined.
In the west area the possible burial sites are somewhat congested with
nearly mutual borders leading to the use of blue flags for low conductivity
and pink flags for high conductivity areas. Following the delineation of
the possible burial sites with stakes in the field, the stake position grid
coordinates were measured and their locations plotted on the grid contour
map of Figure 1. The flagged stakes denoting the possible burial site
perimeters were left in place upon completion of the survey. Each of
the possible burial sites will be discussed further on in this report.

11. After gathering conductivity meter data in an area the proton magneto
meter was taken, in the same manner as the conductivity meter, to each
data gathering point. The proton magnetometer readings are su~ject to
a diurnal shift which is time dependant. Thus a reading at the reference
points was made before initiating and at the time of completing the survey.
At each data point 4 magnetometer readings and a time reading were made.
The readings were then averaged and corrected for the diurnal shift effect.

·The magnetometer data are included in Tables 4, 5 and 6. As with the
conductivity meter data the magnetometer data was plotted and contoured
on a contour map, Figure 3.

SURVEY LIMITATIONS

12. In discussing the interpretation of the conductivity meter and
magnetometer data the presence of interference and limiting factors must
be noted. These factors consist of conductive or magnetic materials that
occur in, on and around the storage yard. All such factors and their
location are noted on the base map, Figure 1. One factor not noted is the

4
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western=termination of the storage yard 'survey area. The western edge of
the west area terminates in the active storage yard. At this juncture
there are large pieces of equipment having considerable areal extent
and great mass. Both the cond~ctivity and magnetometer data are affected
and thus there are no data for the western most survey points plotted on
the 2 maps. Along the northern edge of the west area are steel tables
for armour plate storage. The effect of these tables is. to raise the
conductivity values within 25 feet of the tables and to drastically distort
the magnetometer data to a distance of 100 feet. Also along this border
is a fence and footings for a building that affected the readings between
the fence and the tables. Along the south edge of the west area is a buried
electrical system that increases the conductivity data values to a distance
of 75 feet on either side of it. The location of the electrical system
is noted on the base map. In the center area there are steel tables in the
northwest corner; a fence along the northern edge; propane tanks, an

. asphalt road and concrete pad along the east edge; the buried electrical
system along the south edge; and an electrical switching box, a propane
filling station, and propane pipes in the southeast corner. Thus there
are no data for the northwest corner survey points and conductivity values
are.increased·in the vicinity of the electrical system and pipelines.
In the east area; in terference is propagated by the' fence" on the north,
the propane tanks on the west, the electrical system in the southwest
corner, the intersection of the fence and railroad tracks in the northeast
corner, and the propane pipeline through the center of the area. An
asphalt airstrip also exists in the east area but exerts no detectable
ihfluence on the data readings. This would indicate that the asphalt is
thin and of poor quality and eXhib~ts electrical and magnetic properties'
nearly identical to the earth on which it was placed. Along all of the
southern'edges of the 3 areas are railroad tracks which considerably modify
both the conductivity and. magnetometer data. The magnetometer data appears
to be so highly derang~d by these factors that its credence is suspect.
Thus the following discussion is based on conductivity data.

BURIAL SITE DISCUSSION

13. As stated previously, contouring of the conductivity data on the
contour map of Figure 2 lead to the indication of areas having lower and
higher conductivity than the surrounding area. Twenty such areas are
delineated on the contour map. Each area, is discussed in the next
paragraphs.

A.1. This area centers around a data point that indicates an
anomalous no value reading. The value of conductivity is lower"than
that recordable by the conductivity meter. The. indication is of a
perfect insulator. In delineating this area with blue flagged stakes it
was found that a footing exists at the north end and an asphalt path-extends
from there to the southeast. The asphalt and footing are probably the
only materials·in this site.

5
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A.a•. S}te 2 centers around an anomalous no value reading and is
supported by a low reading immediately to the west. No materials were
discovered to explain the low readings in this site. The probable cause
of these readings is due to buried rubble and concrete which may also
contain waste materials.

·A.3. Site 3 was predicated on the distortion of the 20 millimho
contour line and the high conductivity values around the distortion. In
tracing the perimeter of the site it was found that an abrupt although
small change in conductivity occurs. The area extends to the east and
encompasses a known waste barrel find. The site also corresponds to a
trench area described in the NEESA Report 13-029.

A.4. Site 4 centers around another anomalous no value reading.
Within the perimeter of the site there is no reading on the conduc~ivity

meter. There are no surface or near surface indications of what is buried
here. The supposition is that concrete or asphalt may be buried. The ·site
is narrow with fairly straight sides possible indicating a covered asphalt
path.

A.5. Site'5 was evidenced by high conductivity values nearly
surrounded by lower. values. Upon definition of the site a geometrically
shaped area with very abrupt edges was delineated. The high conductivity
values indicate metallic materials are probably buried and is a prime waste
burial site.

A.6. Site 6 is evidenced by relatively high conductivity readings.
In attempting to determine a perimeter for the site no edges could be
located except at the west side. In the other 3 directions there is a
gradual change in the readings and no definitive change can be ascertained.
The buried electrical conduit is within 40 feet of these data points and is
probably responsible for masking the edge effects. Since the area
corresponds to a purported burial site it is delineated as a possible
waste burial site.

A.7. Site 7 exhibits similarities to Site 6 having high conductivity
values with indefinite edges. Again the site edge effects are probably
masked by the buried electrical system as its proximity is closer than
in the case of Site 6.

A.8. Site 8 is an area of relatively low conductivity and corresponds
to a burial area near the west end described by an FMC employee as a rubble
burial site. Because of the non-conductive nature of rubble some conductive
materials may be pre~ent and their expression masked. This site perimeter
was not determined.

A.9. Site 9 is similar to Site 8 and may correspond to an area located
by MPCA personnel in air photos. It is quite non-conductive and probably
contains only rubble. This site perimeter was not determined.

6
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A.to•. Site 10 is a high conductivity area whose perimeter was/
unsuccessfully delineated due to indistinct edge effects. The high
conductivity values indicate a possible waste dump site.

A~11. Site 11 is a high conductivity area that is related to
surface effects. It is in a topographic low area with high moisture content
and foundry sand disposal. Both factors would tend to give high conductivity
values. Also the nearness of the buried electrical system affect~ the
measurements. This area is probably not a waste material burial site.
The site perimeter was not determined.

A.12. Site 12 is related to the effect of the electrical system and
the disposal of foundry sand. - The area is of a high conductivity nature.
Considerable foundry sand has been disposed of here and is not considered
to be a waste burial area. The perimeter was not de~ermined.

A.13. Site 13 is a high conductivity area. There is a large
quantity of foundry sand, slag and furnace clinkers on the surface.
The'site conductivity is considered to be due to the surface disposal of
these materials and is probably not a burial site. The perimeter of the
site was not d~termined.

A.14. Site 14 is an area of very low conductivity with an anomalous
no value reading near its center. This is probably a burial site of
excess concrete and/or asphalt from the construction of the propane tank
storage facility. The perimeter of the area is very abruptly defined by
the instrument readings.

A.15. Site 15 was a very difficult area to delineate due to the
proximity of the electrical system, the railroad tracks and the propane
filling station. The si~e corresponds to a possible burial site
indicated by MPCA studies of air photos. There are abrupt edges to the
perimeter with the east edge probably due to the propane pipe and buried
electrical condui~. Foundry sands are also present on this site.

A.16. Site 16 is within the area denoted by the 30 millirnho
contour lines. It conforms to the location of the propane pipeline
that traverses the center of the east area. The trace of the pipeline
was defined in the field by yellow flagged stakes located by using
the conductivity meter. This delineation corresponds with the breather
pipes at the railroad tracks and the emergence of the pipes in the propane
storage facility.

7
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A.l7. Site 17 corresponds to an area of low conductivity. The perimeters
of the site eXhibit-abrupt conductivity meter reading changes. Although
the site exhibits low readings, according to testimony gathered by USN
personnel from FMC. employees barrels may be buried with the rubble,
particularly in the east area.

A.18. Site 18 also corresponds to an area recorded in _testimony as
a burial site. This site exhibits 3 very straight edges and a fourth edge
that is indistinct, which seems to correspond to a pit dug by a back hoe.
It is also narrow, being slightly wider than a barrel's dimension when
laid on its side. This is most probably a waste material burial site.

A.19. Site 19 corresponds to testimony describing a burial site
near the railroad track fence gate. This site exhibits low conductivity
values when compared to the surrounding area. Upon establishing the
perimeter of the site the edges were easily distinguished by abrupt changes
of the conductivity meter readings. Considering the low values, rubble
is most probably buried at this sitei however barrels of waste material
may be included in the rubble.

A.20. Site 20 lies directly beneath the airstrip asphalt. The site
exhibits high conductivity and a geometric shape that is similar to that
of a creek or stream outfall. Prior to the construction of the airstrip
a small ditch or stream existed in this area. This then may be a
drainage related structure built with reinforced concrete and steel conduit.
This most probably is not a waste material burial site.

CONCLUSION

14. The electrical conductivity meter has produced the most creditable
results of _the two methods used. Thus at this writing the conductivity
meter data and interpretation is presented. The conductivity meter survey
indicates that considerable burial activity has occurred in the east and
west areas of the NIROP storage yard. The center area shows very little
evidence of such activity,: however there is an indication of considerable
dumping of foundry sa~ds and wastes on the earth's surface. In the west
area Sites 3, 5, 6, and 7 seem to be the most likely waste material
burial areas and Sites 8, 9. and 10 are possible burial areas. In the
center area Site 15 occurs as the most like~y burial area. In the east
area Sites 17, 18 and 19 appear to be the most likely burial areas.

8
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INTRODUCTION

1. This report series concludes the discussion begun in Report Series No~' 1,
of the geophysical survey methods used in attempting to define buried .waste
sites at NIROP, Fridley, MN. The use of the proton magnetometer is
discussed in this report. Report Series No. 1 must be referred to for a
discussion of the equipment and survey methods used in the magnetometer
survey.

BURIAL SITE DISCUSSION

2. Magnetometer data is presented in Tables 4, 5, and 6 and on the
contour map of Figure 3. It is noted in the Tables that the readings are
displayed as five digit numbers and the corrected readings and .contour
map data points as three digit numbers. It was expedient to establish
58,000 gammas as a zero level to eliminate the clutter of numbers at the
data points and along the contour lines. Magnetic force values less than
58,000 gamma are designated with a negative value and are equal to the
subtraction of the average reading from 58,000, after correction for
the diurnal shift effect. Magnetic force values greater than 58,000
gamma are positive values equal to the average reading minus 58,000
after. correction for the diurnal shift effect. , The contour levels
range from a to 1000 in value. Thus all values less than a fall within
a a contour and all values greater than 1000 fall within a 1000 contour.
This allows the contour map to use a contour interval that is most applicable
to the greatest portion of the data and to eliminate contour intervals
that are too gross to allow the development of significant areas.

3. The' contour map of Figure 3. indicates that considerable derangement of
the magnetic force lines has taken place. Note particularly the North
South trend of the con~ours at the.west edge of the survey area, the

:~ ~gRM 115 EDITION OF FEB 67 IS OBSOLETE. 21



MRD Lab No. 83/163

Sheet 2 of 3

6 JUN 1983

general east-west trend.of the contours along the railroad tracks of
all three areas, the east-~est trend near the fence of the east area,
and the east-west trend along the metal tables of the center and west
areas. In the west area are numerous small zero value contours at
regular intervals. These correspond to steel sign posts used to delineate
the FMC storage sectors. Apart from ali the interference factors there are
areas delineated by the magnetometer survey that roughly correspond to
interest areas delineated by the conductivity survey. Eleven such areas
are indicated on the contour map and each is discussed in the succeeding
paragraphs.

A.1.
survey.
shape of
trend of

This area roughly corresponds to Area 3 of the Conductivity
Unfortunately there is a steel post exerting influence on the
the area, but it seems to be roughly parallel to the east-west
a puported burial site.

A.2. This area roughly corresponds to Area 10 of the conductivity
survey. Again, though, there is a strong influence by the electrical
system pole and a steel sign post.

A.3. Area 30f the. magnetic survey encompasses a portion of the
eastern end of the barrel trench delineated by Area 3 of the conductivity
survey. However, it extends much further to the north than does the
area of the conductivity survey. This lends support to the lack of
confidence in the magnetometer survey.

'A.4. The occurence of this area is probably due to the steel
,sign post located near the negative data point. However, the area
also occurs near the well defined Area 5 of the conductivity survey.

A.5. This area also agrees roughly with the conductivity Area 5
and probably is more indicative of the buried material already
delineated-.

A.6. This area has a rough counterpart in the conductivity survey
Area 9. However, the conductivity survey indicates this to be an area
of low not high conductivity that would be expe~ted of a magnetic area.

A.7. This area :orresponds directly to a foundry sand area
delineated by the conductivity survey (Area 13).

A.8. This area corresponds to. Area 12 of the conductivity survey
and is an area of foundry sand disposal.

22



,-

MRD Lab No. 83/163

Sheet 3 of 3

6 JUN 1983

A.9. This area corresponds to conductivity survey Area 17 which
is a low conductivity area.' Most likely the pipeline that traverses this
area is most responsible for the magnetic survey results.

A.l0. This area tends to indicate the presence of the pipeline
that traverses the east area and also the effect of the railroad tracks.

A.ll. This area is not delineated by the contour interval, however
an 800 contour would envelope it and thus delineate an area correspond
ing to Area 20 of the conductivity survey.

4. At the west edge of the center area is an area without data. At
the time of making the magnetic survey of the center area, . there was
considerable activity at the east edge of the west area and along the
main road separating the two areas. It was not possible to obtain
repeatable readings. The next opportunity to take readings at these
) .
data points was two days later. It was felt that over.such a long
interval the effect of the diurnal shift would be too great to compen
sate for and would tend to distort the readings, hence no data was
collected.

CONCLUSION

5. Although it is quiet easy to gather magnetometer data it is not
easily and reliably interpreted in these circumstances. This area is
too small and crowded with interference that distorts the data readings.
In literature describing the operation of the magnetometer it is
recommended that readings within 200 feet of known interference not
be used. Thus the entire area is not a good subject for a magnetometer
survey. Despite this the survey was performed with the result that in
a gross manner there is some agreement with the findings of the
conductivity survey. These findings can not be used alone as definitive.
If the circumstances could be altered where there is no interference
present the magnetometer may provide definitive results.

6. The electrical conductivity meter provides definitive results in
this confined area. Some interference is experienced with the conductivity
meter, but to a considerably less degree than the magnetometec ~ ::. :'.
Location of possible and likely waste burial sltes are best delineated by

·the conductivity meter. .

R. K. SCHLEN
Director, MRD
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Hazardous Materials Technical Center P.O. Box 8168
Rockville, MD 20856-8168

(800) 638-8958
In Maryland call collect

. (301) 468-8858
FTS No. (202) 468-8858

Date:

Subject:

Project:

June 13, 1983

NIROP, Fridley, MN, Buried Waste Sites
Recommended for Excavation

NIROP, Fridley, MN

\

i

\

Reference Material: 1. NEESA report 13-029
2. MRD, Gorps of Engineers Geophysical Survey

Report dated 5/27/83
3. Air-photo analyses performed by the Dynamac

Corporation hydrogeological staff and the
Minnesota Pollution Control Agency (~~CA)

1.0 INTRODUCTION

1.1 This report identifies nine (9) potential waste disposal sites
at NIROP which, herein, are being recommended for further
investigation by excavat1on. These nine sites have been selected
by thoroughly reviewing and cross-referencing several sources of
information regarding potential waste disposal sites at NIROP.
These information sources include:

1.1.1 Verbal communications with NIROP plant personnel as
summarized in NEESA report 13-029.

1.1.2 Geophysical Survey Report dated 5/27/83 which was provided
by Missouri River Division Laboratory, Corps of Engineers.

1.1.3 Air-photo analyses performed by the Hazardous Materials
Technical Center (HMTC) hydrogeological staff and MPCA.

Because this report considers several information sources pertinent
to sit~ selection, its conclusions may be more reliable than
previous reports which do not consider all of the above information
sources.
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2.0 SUMMARY OF EXISTING INFORMATION

2.1 Figure 1 is from the NEESA report. This figure identifies the
approximate locations of two waste disposal pits (site 2 in Figure 1)
and two waste disposal trenches (site 1 in Figure 1), as determined
by verbal communications with NIROP personnel. In Figure 2 these
correspond to sites 3, 6, 18, and 19. In order to better-delineate
these potential waste disposal areas, two geophysical surveys were
conducted.

2.2 The results of the magnitometer survey were inconclusive due to
interference from numerous large metallic objects near the sites.
However, the results of the conductivity survey were useful in
further defining the locations of the potential waste sites._
Figure 2 summarizes the major conductivity anomalies. As indicated
in the original conductivity report produced by the Corps, areas
with anomalously low or zero conductivity values are more likely
due to buried low conductivity materials such as rubble and concrete
rather than metallic waste drums. The conductivity survey indicates
that such sites include 1, 2, 4, 8, 9, 14, and 17. High
conductivity areas suggest.buried high-conductivity materials such
as scrap metal or waste drums. These higher priority areas (3, 5,
6, 7·, -10, 15) are identified with vertical lines in Figure 2 .

. Several sites were identified as high-conductivity anomalies but·
are not presented here as waste disposal sites to be excavated
because it was reported (conductivity report) that the anomalously
high-conductivity readings were propably due to non-hazardous
~aste materials. These sites are: 11, 12, 13, 16, and 20.
The waste-site locations indicated in the NEESA report (Figure 1)
have been transferred to their approximate locations in Figure 2
(slanted shading). Overlap of the areas denoting potential waste
sites identified by the NEESA report and the conductivity survey

. indicates those areas which have a greater probability of being
hazardous waste disposal sites.

2.3 The final sources of information regarding potential hazardous
waste sites on the NIROP property are the air-photo analyses
performed by HMTC and MPCA. Information. from the air-photos is
considered least reliable because in no case were actual waste
drums observed in the photographs. Also, some of the land-surface

'blemishes visable on the photographs c~n be produced by any number
of non-waste disposal activities related to the operation of NIROP,
such as dumping of foundry sand, movement of stored yard materials,
grading, etc. Nevertheless, all potential waste disposal sites
identified on aerial photographs of the NIROP plant are also
incorporated into Figure 2 (stippling).
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3.0 CONCLUSION

3.1 On the basis of the degree of overlap of the potential waste
disposal sites identified by the aforementioned information
sources and the reliability of the original information source,
the following potential waste disposal sites are recommended
for excavation in the order of the indicated priority:

HIGH PRIORITY SITES

3,5,18

INTERMEDIATE PRIORITY SITES

7,6,10

LOW PRIORITY SITES

15,17,19

3.2 Four of these sites warrant special consideration:

Site 15:

Site 10:

Sites 18
and 19:

This site was identified as a potential was·te disposal
site by MPCA. Also, it is a high conductivity anomaly.
However, it is approximately coincident with subsurface
electrical and propane.gas lines, therefore, extreme
caution should be exercised during excavation.

The northern portion of site 10 is also coincident with
subsurface electrical utilities; 'therefore, appropriate
caution should be exercised when excavating this site.

These sites are separated by a portion of the NN-W
trending asphalt runway. During excavation, special
consideration should be given to the possibility that
any waste ma~er~a1s discovered at these sites may extend
under the asphalt runway. If this occurs, it will be
necessary to remove the asphalt and excavate the additional
waste material.

3.3 If the low priority sites identified above (15, 17, 19) are found
to contain hazardous wastes, it will be necessary to re-evaluate
some of the sites not included in section 3.1.
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FIGURE I I
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