
.... ':

:/ '

" .,,:

:.. '.:'

' .

,t. '

, .....
'i .• " .

. ,
, ~ ; -

..... '

, ' ,

, , .
..J .......'?.

'.,-'.' ._. ~.

I,. ,." •

. ,,,~' .'<;.:

'. " '. ~; ..

/, .','...
.' :,.;: ...

'. f ~'

•...

, ,

"' 0,': .

.'.1:,"

'- ., ~... .
" :'

. ~ '.'

" ,l'••\ '••

'.,,: : r '~'. •. .~ ..

.., ~" '.'-
."

,
'- "

,,:'- . ~ ,

,',

'r ,-
, '1 '•• ~

..' .

.:~ . ,..,

... '

. '.' ;." .
. ' ,

, ;. ,

,,~' .

i"/'

, .~

,I

.,' .... ,
, .'

~ .,,- ,

;.", .. ,

~ .',

.... ~: .. '~ .

,~' . . .

'ff ..

/-

;' (,

." " , .
~~. :.. "

,- •• I

.' i .

.. r ;',

, .'

• .I • \... "~'. '. • _.' , •

, . , ... / '.

.- ...._1

. ,
" ,~ .. ' '.'" . ~

.'

, .,-.

N91192,AR.000575
NIROP FRIDLEY

5090.3a

., ...
• ,",1"

.;,. ... ,".'

' • • .t'.

',-
I; >:

•• ". .~.: '. I. ~ (

I ..... '

.' : ~ .' / ' ~' ' .. " .
.'r· .r· ,.

~. (~',"

',;. .

, .
,. ~~ I.

~, .. ~.

;-.:,
'-.' .

" ;' . " :" '.'.

.....

, .
.. ... \

'"' ,'", .

~, '.

.' ,,' : .I' ; ,.", '.

.. .
..., '.

, '~.;:,'

,,' . ".

• ' •• b •

,." .. : -,

'-1'1

i. .... ~

, ,
"': .:r.

... ',' .: .

" ,
"r •.•.. ,••... /

, -'.

.. '.. .\ ,~ ,

'.'

.' .
...... :-"

" .r, '

\ , .

• ;,~.-: . . , I· '

, .:~, -.:'.,:• .'.' .;~". • ... > •

. _ • :'/ -':,1

.,' - :.

, ,

.I f '? " • __ :~;. '. ~

" . ;~ '. " .\ • " '.,,1,:' ...

.' ..

.;

..."":' ·r.:
'" .

.'. .~,

::. f - ,"

l'

I.

. ... '

. ....- ~

::' " .. ~. "

I •.:,. ~'~.,I " • •
};'r ,:. , , ,~~.. "

.' "." ..... "'. ,.,1 .'.. : 'J,' "

, .:/ • :.~,~~~ .•:"'.~;._ ,J ':.

:.. .' .'. "",

'.' ;, ,).. "j' .

,',

.. , ~ '. .. ; -; . . ~: .;,
~ " ..' '~

: ""0'... " . ,
"'i:'"

" ~' .~' ;'" ,'., '.:'

1 ' .

': .... ' .. 'J " .f: .~' ,..,',,~
':' /

.:.1 ,"'1
, '.'

... ,}'. ,
.' I I,

~. ~,.~ .'

~' ."
'.. ' '

"I'~ •... ....

. .. :

,;'

", ,

ol:.( .'

, , J ." :'< ~.

'. ";.

"

, '~ .. " " ,~

. / .. ' "'j;:'

'.,' <.

, ~. : ;\

"':'..

, ..I;.','

_ .,' ~: c

. ,
, ,

'.

. ,',.

, " , .\.

". To"

" •••• ..'. J : ~ ~

'. P,RE'P:AREO"FOR .:. ,>~'.:.,'
• -. ~.,,: J .. ': "'t ;. ..... " .'.~''-' ... •

, ,
" .

'.'
,.'

..~.. . . ;:"

r...

.. ~ .

, ,
'-

. " ..

"

", ' .. ",

, .

'- .'

.', ','

J'" '~>.

..... -

,,: "

": .....

l.,. ,.

:,'

, :,

,'.

! .,- ~"D~~~ri~~~ro;the,:~~~,~~'b~~~~rii:~i~j~~~~"i' :'::' ~':,_: .'
. .~:. N~vafFac~.l~ti~.~<.~ngi9.ee~ii~~'~~~n1~~.d -.,', >'; ,;.~. i :'

~ .. ','.".:~::. ') ,-" ',2J55;~ag1¢ Driy¢' :' .',",", :'.> _
," t 'Norththarleitort,.South:CarO'limi 29406 .

"';' .'. ~l.:. ~ '_~':'- _ '. -. ' . ,.> - , '. , .\,'~" ';, . _
.~ .t ...

"

..
, ':" ~\...' ,.,

: J

. ( .

, .... ,

i' .

" ,

:',,.

, "

"

< ,

•. J.

• • .• < !

" ': ~ :

. ,.~. . "

: :1" '

~ ., ... ' .

'. '.j;

\ .

:.:

.~ :"

"-r

""-t'

.' .

:,' "'.

, ,

,,'

"

',.r "

. .' ....

: .. '. .

, .
'.' , ,I

.;

. ,. .. "

,#.;

','

,\;.'

, ' ......
' .. ,,;,
" ,., ...

..
0."

,>

':, .

., ':

'.,: , ..•.

; .'

,',., :

. . ....

'. :. r ~. • '.'

~ .. '

,." " ~. '.!,":, .. ,...

;'/,
. ,.: .... ,~, ~ ",-
. _;! '. ,I

. ~~,~ j .• ~ " ......
. ~ ~

, '.

L.

,'y' .' .... '. '" I L, ." '~ ••".." .'. .'::..~ • ~ ',~ ,..... ' , .....

. .. ,' , .,t. ,'." ~.' . ~."(. '; .. ,' " .
, ' ...' "" •• : ' • ~ ~',_'. ~ • \. - ••••·1 •.'.' " • '. .'. '. • '.', ' ' •. ~ .: ,,' !

. : ..: . ',.';~.' .' i ' - : • ,.' . ,.,.' ' . '. ~:,' " . ~ ,', .r ~ • ,',,1,
, , , ' •.", -' ,."' • ,~,'.~ r ~ • f .. ' • .."" ..... : ': " I

, ~~'" \.. .. ..... \:~.../. ? I' ".J : ~. ,'. '. , .~;: ' . ::-;:- ~ ,

,'_ ;:'. ". "' ... _, •....,..... , .." ".-·t, J.~. ,.-. ; .. " :{ ~. :', .. i., ' ,", _ ;1;.' r :-:

'.:' ,:'~ 1:'\..""":',":;" ':"l.,..... , '," ~,' :' •.:.\', -~/..; .• :.: .•.:""-'. ~.'-.
", ~ .... "':'" , ." '. ",' ,'::": : .. ; .. ,.~';. '" '\ .\.: .....,. . , ,.

• .' • • '" . .. •. oi. ':'~ .:-

,:, :~ ":.'c ' " :' :'. :: .:.'~...,: ..- ,"'Revision No-Oo'> .....,'".:':, ::-," ....:' " ~ Co. <>~<',I .» .,'
':. ;"'.f •• ,~ ./' •.•• ' ,. ':....•• , ..••.••. !"':. " .:.:~~ •. _: . :.,1...: 0,/\ .,:..;'...... . ,. . '",,"> ,\. 'f .

.:~Qdi~c~ti~n,;t()·~l1.~·~Giori.rid~~t¢t:.~tr~i#ori:.•s;st~Qi .•.•... ::' •. ,:..,."..,.....

. ~ " 0,: ",'. ~.;:;~~.... :,:·arid~:Ab:andOh,menf,:Ofr.prOd(lctiOif-·\Vells~:·· f, .... ':~.:', '~'_,', ,.~.~";'" ',' ',.

····';y·.~av~rtJdlist~iil···~~se~e'O;ddarice.·~·i~hi·.· •.: ......•• ,., .•.'..,
....... ;, .. : .""';,;' ·,F;ldi¢y;;~lritie~tita"~' '(;';~,' ••.... ;<',',:

.,. ','.,'.';:< : . .' .... a6tfuttNO;~62467;98;6~O~95·~ ".',~'."" ,". /.'<,:: :« ..: ':.. ;'
">".':.:: "-"-.:<'- :.....' 0"':. ~·<:£Qn~~a.cit~k6~def;'No.-,hd24::··:' "',7. ,. ",~ ,\ :.,"!~< '," ",',':'

: ;·\.I,.,'.~~::.'t'" J .' • .I ,-:' ..:, • ~ • ,.~' •• ' \ ."'. j .,,0' -' '. J":':r ~.~.~: .;.... .,'" ';1': .,'.
: " :.'. ~.~., • "- f i.,·,'..~ ;·f.,.. . , ~. ..' ;,..••, ..

. i ,,1 •., '. '7 r ,~: ,'. "'.' • ...:. \, •• :. '{,'l ._. " I ~.

-'":" • :'.'. ~... I • '.' ~-. • .' ; • ..... .' " ',. " . ./,'.,,' ;- ~. ,

,. ~ '. 'I. ", ., \ " ". '.' ,.' ,f

, '~'<~.' r,~... '~".,~~:'~ ' .......~"; '. .\ • ,'~ .~ '.

• I •. ::

.,'

. ..
.' '

"

','
..... ~"

'., '"

,',

",,',

: ·"f,.',

' •• '_1"

.... i

., .:

\,"" ," :~ "'~ '.

.';" .",

-.' ".'

. '

.~ ,-'

:,~/" .. -

'.

'J '...

,I

./.

", ."

'," r

.f·' ~.

t. ) '.

: .'

,~ , >

,
. t· ..•.

--": '. ".
'. ~. ". ,. ...," ".

.. ,/



•

•

•

..

Project Completion Report
Modification to the Gr9undwater Extraction System

and Abandonment of Production Wells

Naval Industrial Reserve Ordnance Plant
, Fridley, Minnesota

Contract No. N62467·98·0·0995 ,
Contract Task Order 0024

Revision No. 00

Submitted to:

u.s. Naval Facilities
Engineering Command

Southern Division

Prepared by: "

CH2MHILL
(~Constructors,"inc. r

115 PerimeterCeriter Place,tiLE.
SUite,700' "

Atlanta; GA:30346

October 2001



•

•

,,~,;, .,.

CERTIFICATION OF TECHNICAL
DATA CONFORMITY (SEPTEMBER 2001)

The contractor, 0I2M HILL Constructors, Inc_, hereby certifies that, to the best of its
'knowledge and belief, the tedmical data delivered herewith under Contract No. N62467-98­
D-0995, Contract Task Order No. 0024 is complete and accurate and complies with all
requirements of this ~OJ\tract

DATE:
---'~r--IT--r---

NAME AND TITLE OF CERTIFYING OFFIOAL:

•

Project Quality Control Manager



•

•

•

Contents

Executive Summary ES-l
1.0 Introduction 1-1

1.1 Document Organization 1-1
1.2 Project Scope 1-2
1.3 Site History 1-3
1.4 Regulatory Framework 1-6

2.0 Field Work Execution 2-1
2.1 ·Definable Features of Work 2-1
2.2 Mobilization and Site Preparatory Work. 2-1
2.3 Demolition of Production Wellhouse Buildings 2-2
2.4 Abandonment of Production Wells and Extraction Wells 2-2
2.5 Installation of Extraction Wells 2-3

2.5.1 Well Sealing Methods 2-4
2.5.2 Step Draw-down Testing 2-4

2.6 Placement of Packer in Extraction Well AT-3A 2-5
2.7 GWTF Startup 2-6
2.8 Air Emission Calculations .: 2""7
2.9 Sampling and Analysis 2-7
2.10 Site Restoration and Demobilization .2-8

3.0 Waste Management. 3-1
4.0 .Health and Safety 4-1
5.0 Conclusions and Recommendations 5-1
6.0 References ; 6-1

Figures
1-1 Facility Layout Plan 1-4

Tables
2-1 Details of Extraction Wells 2-5

Appendices
A Notifications and Records
B Boring Logs and Pump Test Data
C Analytical Results
D Waste Disposal Documentation
E As-built Drawings, Air Emission Calculations and Operation & Maintenance

Manual
F Representative Project Photographs

ATl\WPWAVY RAC\NIROP FRIDLEYlPCRlPCR.DOC



Acrony_m_s ------ •
ACRP
ASTM
bgs
CCI
CERCLA
CFR
COD
CTO
DFOW
gpm
GWTF
HAP
MCES
MDH
mglL
ml/L
MPCA
NIROP
NPDES
NTU
O&M
ppb
PPE
ppm
QAPP
RCRA
ROD
SDS
TCE
TtNUS
UDLP
US EPA
VOC

Anoka County Riverfront Park
American Society for Testing Materials
below ground surface
CH2M HILL Constructors, Inc.
Comprehensive Environmental Response Compensation and Liability Act
Code of Federal Regulations
Chemical Oxygen Demand
Contract Task Order
Definable Feature of Work
gallons per minute
Groundwater Treatment Facility
Hazardous Air Pollutants
Metropolitan Council of Environmental Services
Minnesota Department of Health
milligrams per liter
milliliters per liter
Minnesota Pollution Control Agency
Naval Industrial Reserve Ordnance Plant
National Pollutant Discharge Elimination Syst~m

Nephelometric Turbidity Unit
Operations and Maintenance
parts per billion
Personal Protective Equipment
parts per million
Quality Assurance Project Plan
Resource Conservation and Recovery Act
Record of Decision
StateDisposal System
Trichloroethene
TetraTech NUS
United Defense Limited Partnership
United States Environmental Protection Agency
Volatile Organic Compound

•

•
ATlIWPlNAVY RAC\NIROP FRIDLEYlPCR\PCR.DOC



•

•

•

Executive Summary

This report summarizes the remedial activities performed by CH2M HILL Constructors,
Inc. (CCI) at the Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, Minnesota.
This work was performed for Southern Division, Naval Facilities Engineering Command,
under contract number N62467-98-D-0995, Contract Task Order 0024.

The remedial actions described in this report were completed to enhance the existing
groundwater extraction system and to abandon unused production wells at NIROP Fridley.
The scope of work included the following:

• Demolition of production wellhouse Buildings 12B and 12C

• Abandonment of unused water-supply production wells Numbers 2 and 3 (Unique
Numbers 206695 and 234001)

• Abandonment of extraction wells AT-lA, AT-2, and AT-4

• Installation of extraction wells AT-7, AT-8, AT-9, and AT-lO

• Placement of packer in existing extraction well AT-3A

• Electrical, civil, and mechanical/plumbing for newly installed extraction wells

• Groundwater Treatment Facility system startup

• Perform theoretical air emission calculations based on newly installed extraction wells

• Sampling and analysis for disposal characterization

• Disposal of generated wastes

The work was performed in accordance with the approved Work Plan and complied with
all applicable federal, state, and local regulations, codes and standards. A final inspection of
the areas was performed by the Navy Technical Representative and representatives of CCI.
The work was determined to be satisfactory.

ATLlWPWAVY RACINIROP FRIDLEYlPCRlPCR.DOC ES-l
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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI) has been contracted by the Department of the Navy,
Southern Division, Naval Facilities Engineering Command (SOUTHDIV), under Contract
No. N62467-98-D-0995, Contract Task Order (CTO) 0024 to perform remediation activities at
Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, Minnesota.

The purpose of this Project Completion Report is to document the completion of the well
abandonments and well installations at NIROP Fridley. The work was performed in
accordance with the following documents:

• Management approach outlined in the CCI Contract Management Plan Guly 1998)
• CCI Basewide Work Plan Revision 00 (May 2000)
• CCI Work Plan, Modification to the Extraction System and Abandonment ofProduction Wells,

Addendum 1 Revision 00 (August 2000)

CCI provided project management, health and safety oversight and quality control. CCl's
primary subcontractors were: (1) E.H Renner & Sons, who performed the well installation,
well abandonment, and well packer placement and (2) Bay West, Inc (Bay West), who
performed remedial services. Johnson Screen, Braun Intertec Corporation, and EnChem,
Incorporated provided geotechnical testing and/or analytical services under contract to
E.H. Renner & Sons or Bay West. Waste Management provided disposal services for special
waste soil. The Navy Technical Representative from the Navy's Environmental Field
Activity (EFA) Midwest office provided oversight of field activities.

1.1 Document Organization
This Project Completion Report is organized into six sections and four appendices. A brief
description of each section is presented below. Pertinent information not contained in the
body of the report is contained in the appendices.

Section 1.0 Introduction includes a summary of the scope of the project, site setting, and
regulatory framework for the work described in this report.

Section 2.0 Field Work Execution provides a summary of the activities undertaken during
the performance of the work described in this report.

Section 3.0 Waste Management provides a summary of waste management activities,
including waste collection, storage, characterization, transportation, and disposal.

Section 4.0 Health and Safety documents the implementation of the Site Safety and Health
program during the performance of the workdescribed in this report.

Section 5.0 Conclusions and Recommendations provides information on any conclusions
and recommendations drawn by CCI during the performance of the work described in this
report.

ATllWPINAVY RAC\FRIDLEYIPCR\CTO 0024 1-1



Section 6.0 References lists the references used in completing the work described in this
report.

Pertinent information not contained in the body of this report is contained in the following
appendices:

• Appendix A Notifications and Records
Appendix At: Demolition Notification
Appendix A2: Borehole Sealing Records
Appendix A3: Well Abandonment Notifications and Sealing Verifications
Appendix A4: Well Abandonment Records
Appendix AS: Extraction Well Installation Notifications and Construction
Verifications
Appendix A6: Extraction Well InStallation Records

• Appendix B Boring Logs and Pump Test Data
- Appendix Bt: Gamma Logs
- Appendix B2: Report of Subsurface Borings and Borehole Logs
- Appendix B3: Extraction Well Logs
- Appendix B4: Pump Test Data for Extraction Wells - AT-7, AT-S, AT-9, & AT-tO

Appendix BS: AT-3A Pump Test Data

• Appendix C Analytical Results
Appendix Ct: Asbestos Analytical Data
Appendix C2: Lead Based Paint Analytical Data
Appendix C3: Sieve Analyses Analytical Data
Appendix C4: Waste Soil Analytical Data Summary
Appendix CS: Waste Liquids Analytical Data Summary
Appendix C6: Chain of Custody Forms

• Appendix D Waste Disposal Documentation
Appendix Dt: Waste Log
Appendix D2: Waste Soil Profile
Appendix D3: Waste Soil Manifest
Appendix D4: Construction Debris Truck Tickets

,
• Appendix E As-built Drawings, Air Emission Calcu1atioIis, and Operation &

Maintenance Manual
- Appendix Et: As-Built Drawings
- Appendix E2: Packer Assembly Details for AT-3A
- Appendix E3: Air Emission Estimates Memo
- Appendix E4: Operation & Maintenance Manual for Pumps

• Appendix F Representative Project Photographs

1.2 Project Scope
The scope of work for the project corisisted of the following activities:

• Mobilization

•

•

•
ATIlWP/NAVY RACIFRIDLEYIPCR\CTO 0024 1-2
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• Demolition of production wellhouse Buildings 12B and 12C

• Abandonment of extraction wells AT-lA, AT-2, and AT-4

• Abandonment of unused water-supply production wells Numbers 2 and 3 (Unique
Numbers 206695 and 234001)

• Installation of extraction wells AT-7, AT-8, AT-9, and AT-10

• Placement of packer in extraction well AT-3A

• Electrical, civil, and mechanical/plumbing for newly installed extraction wells

• Groundwater treatment facility (GWTF) system startup

• Perform theoretical air emission calculations based on newly installed extraction wells

• Sampling and analysis of soil for disposal characterization

• Disposal of gen~ratedwastes

• Restoring disturbed areas

• Demobilization

1.3 Site History
NIROP Fridley is located near the twin cities of Minneapolis and St. Paul, Minnesota. As
shown in Figure 1-1, the site is approximately 1,000 feet east of the Mississippi River and
less than 1 mile south of Interstate 694. It lies on a broad, flat outwash terrace, and is largely
covered by pavement, structures, and other facilities. Out of the total plant size of 138 acres,
the federal government owns 83 acres, which are operated by Uriited Defense. The
remaining 55 acres are owned and operated by United Defense'-Figure 1-1 also shows the
layout of the facility and the existing monitoring wells and extraction wells.

The Record of Decision (ROD) for groundwater remediation at the NIROP Fridley site was
signed in September 1990 by representatives of the u.s. Navy (Navy), the United States
Environmental Protection Agency - Region V (US EPA), and the Minnesota Pollution
Control Agency (MPCA). The remedial action in the ROD specified hydraulic containment
and recovery of all future migration of contaminated groundwater from the NIROP Fridley
and the recovery, to the extent feasible, of contamination downgradient of the NIROP
Fridley site. The selected remedy included the installation and operation of groundwater
extraction wells, with a two-phased plan for disposal of groundwater from the well
extraction system. It was planned at that time, that contaminated groundwater located off
site and downgradient of the NIROP Fridley site in Anoka County Riverfront Park (ACRP)
would be allowed to naturally dissipate. However, this plan is currently under review.

Under the Phase I Plan, groundwater from the extraction system would be discharged to an
existing sanitary sewer with treatment provided at a local wastewater treatment facility.
Under the Phase II Plan, a groundwater treatment facility (GWTF) would be constructed
and operated at the NIROP to provide long-term groundwater treatment. Treated

ATlNIPINAVY RAC\FRIDlEYJPCRlCTO 0024 1-3
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groundwater from the on-site groundwater treatment facility would then be discharged to
the Mississippi River via a National Pollutant Discharge Elimination System (NPDES)/
Metropolitan Council of Environmental Services (MCES) State Disposal System (SDS) storm
sewer discharge permit. .

A groundwater extraction and treatment system was constructed based on design
documents approved by the USEPA and the MPCA. Construction of the original
groundwater extraction system included the installation of four extraction wells (AT-lA,
AT-2, AT-3A, and AT-4) and a specific capacity test on each of these extraction wells to
determine sustainable pumping rates in each well. Additional analysis, which included
groundwater sampling and analysis indicated that groundwater pretreatment was required
prior to discharge to the sanitary sewer owned by the MCES to meet discharge limits set by
the MCES. As a result, a pretreatment system was also constructed at the NIROP Fridley
site for use during the interim Phase I discharge to the sanitary sewer.

The groundwater extraction system and pretreatment facilities began operating in
September 1992. Monitoring of the extraction system performance and groundwater via an
extensive monitoring well network has been performed since startup according to the
procedures described in the Remedial Action Work Plan for Groundwater Remediation,
which was approved by the MPCA and the USEPA. The latest version of this plan was
issued in January 2000.

As required by the ROD, an evaluation of the effectiveness of the groundwater extraction
system in achieving hydraulic containment of contaminated groundwater from the site
during the initial 90-day operating period was submitted to the USEPA and the MPCA in
December 1992. The document concluded that additional groundwater extraction well(s)
would be needed to achieve effective capture and hydraulic containment of contaminated
groundwater. A work plan for upgrading the original groUndwater extraction system was
prepared and approved by the USEPA and the MPCA. As provided in that work plan, two
additional extraction wells (AT-SA and AT-5B) were constructed and were placed into
operation in June 1995. The combined groundwater extraction system, consisting of six
extraction wells, is currently in operation.

The concentrations of trichloroethene (TCE) and other volatile organic compounds (VOCs)
in the combined discharge from the extraction wells have decreased as much as two orders
of magnitude since startup of the system in 1992. The concentrations decreased to levels
where pretreatment of the groundwater was no longer necessary to comply with the MCES
discharge criteria of March 1995, and the combined discharge from the extraction wells was
discharged directly to the sanitary sewer from March 1995 to December 10,1998.

Construction of the Phase II onsite groundwater treatment facility began in September 1997
and was completed and operating in December 1998. When the onsite treatment facility was
placed into operation, discharge to the MCES sanitary sewer system was terminated. The
combined discharge from the extraction system is now fed through a feed system and air
stripping units for treatment before the effluent groundwater is discharged to the
Mississippi River through Outfall 020 (NPDES/SDS Permit MN0000710). The effluent
discharge is monitored to ensure that the NPDES/SDS requirements are met.

ATllWP/NAVY RACIFRIDLEY/PCR\CTO 0024 1-5



1.4 Regulatory Framework
The installation and construction actions were conducted pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). A ROD for
implementation of a groundwater remediation system was signed in 1990 by
representatives of the u.s. Navy, US EPA - Region V, and the MPCA.

Installation of extraction wells and abandonment of production wells was performed by a
state-licensed well contractor. All drilling and well installations conformed to Minnesota
Department of Health (MDH) Rilles, Chapter 4725, Wells and Borings. Well sealing
notifications were submitted to the MDH prior to abandoning the production wells. Upon
completion of well abandonment, copies of well sealing records were submitted to the .
MDH.

ATllWPINAVY RACIFRIDLEYIPCRICTO 0024 1-6
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2.0 -Field Work Execution

2.1 Definable Features of Work
The work performed at the site is described using 10 definable features of work (DFOW).
Each DFOW is described in the following sections.

-. Mobilization and site preparatory work

• Demolition of production wellhouse Buildings 12B and 12.C

• Abandonment of extraction well AT-lA, AT-2, and AT-4

• Abandonment of unused water-supply production wells Number 2 and Number 3
(Unique Nlimbers 206695 and 234001

• Installation of extraction wells AT-7, AT-8; AT-9, and AT-10

• Placement of packer in extraction well AT-3A

• GWTF startup

• Theoretical air emission calculations based on newly installed extraction wells

• Sampling and analysis for disposal characterization

• Site restoration and demobilization

2.2 Mobilization and Site Preparatory Work
Upon CCI approval of all required submittals, the subcontractor mobilized all resources
necessary to efficiently and completely perform this scope of work task. The resources
included, but were not limited to, personnel, equipment, materials, supplies, lower-:tier
Subcontractors, and support facilities (e.g., project support trailer, decontamination_
facilities, waste containment facilities, material and equipment storage, cellular phones,
water, portable sanitary facilities, etc.) to support the work activities at the site.

Site preparatory work was the first physical activity at the site and involved the staging of
material and equipment, demarcation of work zones and identification and location of
utilities. Site preparation also included moving designated materials to provide access for
excavation operations. Temporary barricades and caution signs were provided around the
work areas.

Coordination and scheduling of work activities with the various plant operations were also
addressed during site preparation. Since the facility remained active throughout the
duration of the work, the work areas were arranged to minimize disruption of the ongoing
operations.
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2.3 Demolition of Production Wellhouse Buildings •Prior to demolition of Buildings 12B and 12C , a Notification of Intent to Perform a
Demolition was filed with the MPCA. A copy of the Notification is provided in Appendix
A. Prior to demolition of Buildings 12B and 12C, the following utility work was performed:.

• Samples of paint and roof material were collected and analyzed for lead and asbestos
(see Section 2.9 for details).

• 480V electrical power to south well building was disconnected.

• The 480V feeder in Building 12A was cut and conductors between Building 12A and the
south well building were removed.

• The 480 V conductors feeding the north well building were removed.

• The 240V conductors at the panel located in the main building were removed, and the
240V/120V panel in the pump building was disconnected.

• The photo switch from the south well building was removed and saved.

The brick buildings enclosing the production wells 2 and 3 were demolished and all
generated material was managed and disposed of as discussed in Section 3.0. During the
demolition operations, the generation of dust, mist, and particulate matter was minimized.
Dust was controlled by wetting with a mist of water.

The two floor slabs (measuring approximately 8ft x 12ft x 6inches) under Buildings 12B and •
12C were removed. The area was excavated to uncover two 12-inch water lines and a blind .
flange was installed. Additionally, the area was also excavated to uncover two I-inch steam
lines, and a blind flange was installed. The excavated area was backfilled and restored.

United Defense Limited Partnership (UDLP) requested that a to-inch butterfly valve inside
Building 12A be removed and the water line be blind flanged. During the field work at this
location, it was discovered that an incorrect valve was identified. UDLP fixed the valve and
it was decided that UDLP would install the required blind flange at the appropriate valve.

2.4 Abandonment of Production Wells and Extraction Wells
The abandonment of production wells No.2 and 3 and extraction wells No. AT-lA, AT-2,
AT-4 was performed in accordance with applicable federal, state and local laws and
regulations.

The abandonment of all wells was performed by E.H. Renner & Sons, a state-licensed well
contractor (License #71015). All well abandonment conformed to Minnesota Department of
Health (MDH) rules and regulations. A well sealing notification was submitted to the MDH
prior to abandoning the extraction and production wells. Upon completion of well
abandonment, copies of well sealing records were submitted to the MDH. A copy of the
well sealing notification and well sealing records is provided in Appendix A.

Prior to abandoning the wells, all pumps and accessories in the wells were removed. The •
wells were abandoned by filling the casing from the bottom to the surface with neat cement.
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Upon completion, the abandoned wells were checked for 48 hours to determine whether
curing was occurring properly. Specific curing specifications and/or quality assurance
checks recommended by the manufacturer were followed.

2.5 Installation of Extraction Wells
Prior to installation of extraction wells AT-7, AT-8, AT-9, and AT-.10, a test boring was
performed for each of the extraction wells at the specified location to collect lithologic
information. Each well location was surveyed prior to well installation.

Borehole diameters were a minimum of 4-inches larger than the outside diameter of the
casing and well screen. The installed extraction wells were plumb within 1 degree of
vertical where the water level was greater than 30 feet below land surface (hls). A single­
shot declination tool was used to demonstrate plumbness.

Borings were completed by American Engineering Testing, Incorporated, a state-licensed
well contractor (License #MOl71). The borehole for extraction well AT-7 was completed
using a hollow stem auger to a depth of 24 feet and mud rotary drilling to a final depth of
37 feet. The borehole for extraction well AT-8 was completed using a hollow stem auger to a
depth of 24 feet and mud rotary drilling to a final depth of 36 feet. The borehole for
extraction well AT-9 was completed using a hollow stem auger to a depth of 24 feet and
mud rotary drilling to a final depth of 85.5 feet. The borehole for extraction well AT-10 was
completed using a hollow stem auger to a depth of 54 feet and mud rotary drilling to a final
depth of 84.5 feet.

Summit Envirosolutions performed gamma logging of the boreholes to determine
subsurface geology information. This information was used to select the placement of the
well screens at each location. Upon completion of the gamma logging, all boreholes were
grouted to land surface with bentonite. Well and Boring Sealing Records were submitted to
MDH. Copies are provided in Appendix A.

Extraction wells AT-7, AT-8, AT-9 and AT-10 were completed using mud-rotary methods.
The drilling mud.was composed of 100 percent sodium bentonite. Extraction well AT-7
extended 38 feet 6 inches, AT-8 extended 37 feet 6 inches, AT-9 extended 51 feet 6 inches,
and AT-10 extended 83 feet 10 inches. Well and Boring Sealing Records as well as
Construction Verification Forms were submitted to MDH. Copies are provided in
Appendix A.

All well casings were new, constructed of carbon steel and were straight and plumb. Well
screens were factory slotted and sized to prevent 90 percent of the filter pack from entering
the well. In wells where no filter pack was used, the screen slot size was such that 60 to
70 percent of the formation materials was retained within the screened zone. The bottom of
the screens were capped and the cap was joined to the screen by threads.

The annular space in each well was filled with a filter pack, a bentonite seal, and casing
grout between the well string and the borehole wall. The filter pack consisted of formation
materials and extended from the bottom of the hole to at least 2 feet above the top ofthe
well screen. After the filter pack was emplaced, the well was surged with a surge block for
10 minutes. The top of the sand pack was sounded to verify its depth during placement.
Additional filter pack was placed as required to return the level of the pack to 2 feet above
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the screen. As the annular space was being filled, the well string was centered and
suspended so that it did not rest on the bottom of the hole. For extraction well AT-lO, two
centralizers were used; one at the bottom and one at the top of the screen.

2.5.1 Well Sealing Methods
-The bentonite seal in each extraction well consisted of at least 2 feet of bentonite between
the filter pack and the casing grout. The bentonite was hydrated before placement and was
installed by tremie pump'methods. Only 100 percent sodium bentonite was used.

The casing grout in each extraction well extended from the top of the bentonite seal to the
ground surface. The grout was mixed in the following proportions: 94 pounds of neat Type
I Portland cement, no more than 4 pounds of 100 percent sodium bentonite powder, and no
more than 8 gallons of potable water. All grout was pumped using a side-discharge tremie
pipe, and continued until 20 percent of the grout was returned to the surface to ensure that
the grout job was placed properly and surface contaminants did not enter the annulus. The
excess grout (20 percent) was removed and cleaned from the site prior to installing the
surface pad.

Completed wells were seated in a 3-foot by 3-foot by 4-inch concrete surface pad that was
reinforced with IA-inch-diameter steel reinforcing bars. The pad was sloped away from the
well sleeve and a lockable lid was installed on the guard pipe. The identity of the well was
permanently marked on the electrical control box and the protective sleeve. Four 3-inch
diameter concrete-filled steel guard posts were installed around each well. The guard posts
were 5 feet in total length and installed radially from each well head. The guard posts were •
recessed approximately 2 feet into the ground and set in concrete. All wells were secured
with corrosion-resistant locks.

Installed extraction wells were developed no sooner than 24l1.ours after installation to allow
for grout curing. Wells were developed by pumping until the suspended sediment content
of the water was less than 0.75 milliliters per liter (ml/L), as measured in an Imhoff® cone
according to EPA method E160.5; the turbidity remained within a 10 nephelometric
turbidity unit (NTU) range for at least 4 hours, and the design pumping rates were ­
maintained.

All-development equipment was decontaminated as described in the Site Specific Health
and Safety Plan. Characterization, management, and disposal of generated development
water was performed in accordance with the approved Modification to the Extraction System
and Abandonment ofProduction Wells Work Plan, Addendum 1 [CCI,2000].

2.5.2 Step Draw-down Testing
Step draw-down testing was conducted in each extraction well. Pumping was maint~ined
at a constant rate <± 10 percent) for at least 3 hours at specified pumping rates for each
I-hour interval.

Water levels in the extraction wells were measured and recorded during each step every
minute for the first 10 minutes and every 5 minutes for the following 50 minutes. A separate
access tube set to a point 2 feet above the pump intake was used for measuring water levels. •
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• The specified pumping rates were maintained for wells having sufficient capacity to
produce at those rates for the required time periods. For those wells where the pumping
rate could not be maintained prior to completion of each 1 hour time step, subsequent steps
at higher rates were not be attempted. Instead,the f.\.ow rates were reduced until the water
level (while pumping) stabilized at least 2 feet above the pump intake, and the test was
continued for 1 hour.

Based on the results of the step-draw-down testing, the approximate sustainable capacity of
each extraction well was determined and each extraction well was pumped at the chosen
rate for 4 hours following full recovery after the step-draw-down test. A water level
measurement was taken and recorded at time intervals specified in the step-draw-down
testing. A copy of the step-draw-down testing for each of the extraction wells is included in
AppendixB.

Sand content was measured at hourly intervals from a saJ?ple of water representative of the
entire flow in the pump discharge line from each well. Average sand content over 4 hours
did not exceed 2 milligrams per liter (mg/L).

Table 2-1 provides the size of extraction wells, size and length of screen, and pumping rates
for each of the extraction wells. Well documentation records and borehole logs are located
in Appendix B.

TABLE 2-1
Details of Extraction Wells

• Well Pumping Screen
Extraction Approximate Diameter Rate Well Depth Screen Interval Slot Size
Well No. Location (inches) (gpm) . (feet - bgs) (feet - bgs) (inch)

AT-7 Next to cluster MS-35 8 50 38.5 28.5 - 38.5 0.010

AT-8 Next to cluster MS-34 8 15 37.5 27.5-37.5 0.013

AT-9 Adjacent to well 60 8 150 51.5 34.5 - 51.5 0.014

AT-10 Between wells 121 8 20 83.83 65-81 0.010
and 131

NOTES:
bgs - below ground surface
gpm - gallons per minute

2.6 Placement of Packer in Extraction Well AT-3A

•

A durable stainless steel-reinforced permanent formation packer assembly was installed in
extraction well AT-3A to pack the screened interval from approximately 124.8 feet to
105 feet. The pump intake pipe was set in the center of the remaining screened interval of
105 feet to 69.4 feet. The packer was designed and placed by E.H. Renner & Sons, a state­
licensed well contractor (License #71015). A copy of packer assembly is included in
Appendix B.

The pump was adjusted to achieve maximum sustainable pumping rate with the reduced
screened interval based on the following procedure:

AlllWPINAVY RACINIROP FRIDLEYlPCRlPCR.DOC 2-5



• Start by pumping at the design pumping rate.

• Pump for 10 to 15 minutes, or until too much draw-down is observed. Too much draw­
down will be defined as having the groundwater elevation fall below the top of the well
screen.

• U too much draw-down is not observed, the test will be over after the 10- to IS-minute
time period and the original pump will be permanently installed in the middle of the
remaining screened interval.

• U too much draw-down is encountered, reduce flow by approximately 10 percent and
measure the affect of reduced pumping on draw-down.

• Reduction in flow by 10 percent increments will continue until the depth to
groundwater stabilizes at an elevation above the top of the screen for a 10- to IS-minute
time period. Once this objective has been achieved, the test will be" finished.

The pump is now set at 183 gpm based on the above procedure. A copy of the test results
and recommendations of E.H. Renner & Sons, who performed the above test is included in
Appendix B. A new pump for AT-3A will not be installed until the existing pump fails.

2.7 GWTF Startup
Prior to startup of the GWTF, all requirements for electrical, civil, mechanical/plumbing,
and piping and instrument design (P&ID) to connect the newly installed extraction wells
(AT-7, AT-8, AT-9, and AT-I0) were performed in accordance with the as-built drawings
provided in Appendix E.

The software/hardware system used for the operation of the GWTF was upgraded as
follows:

• Upgraded the existing PC hardware to the most advanced, industry-standard
workstation equipped with a recordable CD.

• Upgraded the operating system from Windows NT® to Windows 2000®.

• Upgraded the SCADA software from Fix32 to Dynamics version.

• Upgraded PC Anywhere® software for remote access.

• Installed Intellution lFIX HMl Pak Unlimited Development Version 2.21

• Installed ABR Allen Bradley RS Linx Ver 7.X.

• Installed RS Linx for Windows NT (Rockwell Software) Version 2.10.18.

A startup test was performed in the presence of CCl to demonstrate and confirm that the
modifications made to the GWTF met the performance requirements specified in the
Operations and Maintenance (O&M) Manual. Startup of entire facility was considered
complete when the facility had operated for 5 continuous days without significant
interruption.

•

•

•
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2.8 Air Emi"ssion Calculations
An assessment of previously developed air emission calculations was performed to estimate
the maximum potential air emissions from the GWTF. This assessment was performed to
determine if the changes would trigger any regulatory and/or permit requirements and to
determine if the estimated emissions from the system would remain below the calculated
site-specific, allowable emission rates for each of the individual hazardous air pollutants
(HAPs) of concern. A copy of this assessment is included in Appendix E.

Based on these calculations, it is not anticipated that any additional regulatory and/or
permitting will be required and it is recommended that this system continue to operate
under the guidelines determined by the MPCA. Quarterly actual emissions estimates
required by MPCA operating guidelines will still need to be provided to MPCA by the
Navy.

2.9 Sampling and Analysis
Sampling, sample handling and storage, chain-of-custody, shipment, and sample analyses
were performed in accordance with the procedures provided in the Quality Assurance
Project Plan (QAPP) included in the Remedial Action Work Plan, June 2000, Rev. 6, developed
by TetraTech NUS for NIROP Fridley, Minnesota.

Prior to demolition of pumphouse Buildings 12B and 12C, samples of paint were collected
from inside the buildings and analyzed for total lead at Braun Intertec Corporation.
Analytical results showed the levels of lead to be 0.11 to 0.16 percent by weight, which is
below the MPCA action level of 0.5 percent. Samples of building roofing material were also
collected and analyzed for asbestos content. Analytical results revealed no detectable levels
of asbestos in the roofing material. The building debris was classified as demolition debris.

Analytical results for lead and asbestos testing are provided in Appendix C.

Sieve analyses were performed by U. S. Filter for each extraction well to determine the
proper screen size. Analyses showed the proper screen size for extraction wells AT-7 and
AT-10 to be 0.10 slot screen, AT-8 to be 0.013 slot screen, and AT-9 to be 0.014 slot screen.
Sieve analysis data are provided in Appendix C.

Waste characterization samples were collected to evaluate the handling, transportation, and
disposal requirements of wastes (soil and water) generated during extraction well
installation activities.

Soil, decontamination water, and quality control samples were collected using disposable
sampling equipment in accordance with procedures outlined in the Remedial Action Work
Plan [TetraTech, 2000]. Analytical parameters for soil samples collected for disposal
characterization and combined decontamination and well development water were based
on disposal facility requirements. The soil sample collected for disposal characterization
was collected using a stainless steel hand auger from a roll-off container. After the
decontamination and well development water was combined in the temporary storage tank,
one water sample was collected. The soil and water samples were shipped to EnChem, Inc.
for analysis. Analytical results of the soil sample revealed no hazardous constituents and
the soil was classified as special waste. Results of the water sample also revealed no

ATl\WPINAVY RACINIROP FRIDLEY\PCR\PCR.DOC 2-7



hazardous constituents and the water was discharged to the on-site GWTF for treatment •
and disposal. ~

Analytical results are presented in Appendix C. A summary of waste characterization and
disposal documentation is presented in Appendix D.

2.10 Site Restoration and Demobilization
Pavement that was cut and removed during construction was replaced. The replaced
pavement and base course material conformed to existing construction.

Areas requiring seeding were restored by placing 6 inches of topsoil to match existing
grades and slopes. The topsoil was uniform in quality and gradation and was free of roots,
sod, weeds, and stones larger than 2 inches.

After topsoil placement was completed, the surface was raked and native grass seed was
applied. The areas were then mulched.

Asphalt was placed over designated compacted backfill areas. The bituminous asphalt mix
was consistent with the material currently pre?ent at the site. After placement, the mixture
was thoroughly and uniformly compacted by rolling.

Upon completion of the work at each location, all field equipment, temporary facilities, and
other miscellaneous items (e.g., barricades, caution tapes and signs) resulting from or used
in the field operations, were removed

Personnel and equipment were decontaminated prior to leaving the area to avoid the
possibility ofinadvertently spreading contamination. Equipment was decontaminated to
remove all contamination that may have adhered to the equipment components as a result
of the remedial action. Decontamination was performed in accordance with the approved
Modification to the Extraction System and Abandonment of Production Wells Work Plan,
Addendum 1 [CCI, 2000] and the applicable provisions of 29 Code of Federal Regulations
(CFR) 1910.120.

•

•
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3.0 Waste Management

The following types of waste were generated during the remedial activities:

• Soil, concrete and gravel
• Decontamination/well development water
• Disposable personal protective equipment

All wastes were handled, stored, transported, and disposed of in accordance with the
approved MOdification to the Extraction System and Abandonment ofProduction Wells Work
Plan, Addendum 1 [CCI, 2000] and all applicable federal, state and local waste management
regulations. The wastes were characterized in accordance with the requirements of 40 CFR
261 U;Sing generator knowledge of the materials and sample analytical results.

Four truckloads of material from the demolition of pumphouse Buildings 12B and 12C were
transported to Murlowski Properties, Inc. in New Brighton, Minnesota, for disposal as
construction debris. Although the lead analysis of the paint showed the paint itself to be
hazardous, the debris was not classified as such since the concentration of lead over the
mass did not exceed hazardous levels.

Removed soil, concrete and PPE were placed in one roll-off container and transported to
Waste Management, Elk River Landfill, Inc., in Elk River, Minnesota, for disposal as non­
hazardous special waste. A total of 7 cubic yards of soil, concrete and PPE were disposed of
as special waste.

All excavated soil generated during trenching for installation of piping and electrical was
used as backfill material. Excavated soil was stockpiled on-site at CCI-designated locations.
Stockpiled soils were placed on and covered by two layers (10 mil each) polyethylene
sheeting and provided with erosion control devices.

Water generated from the step-draw-down and constant rate tests and decontamination
water was contained in portable holding tanks prior to being discharged to the on-site
GWTF for treatment and disposal. A total of 27,205 gallons of water was discharged to the
GWTF. The subcontractors provided polyethylene sheeting and temporary berming
materials for the temporary storage tank. The containment/storage area was maintained,
and damaged lining material were replaced when observed. Daily inspections of the
containment/storage area were performed to verify there were no ruptures to containers or
other conditions that could result in a release, and to ensure all containers were properly
labeled, with labels visible, and to maintain good housekeeping.

Prior to scheduling any waste shipment, a waste disposal approval package for each waste
stream was submitted to the on-site Navy technical representative. The package included a
waste profile naming NIROP Fridley as the generator of the waste, analytical summary
tables applicable to the waste, and a completed waste manifest. Shipping papers for all
waste streams were prepared in accordance with regulations established in 49 CFR 172.
Waste disposal documentation is located in AppendixD.
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All miscellaneous office waste and general non-contaminated construction debris (such as
caution tapes, barricades, signs, packing materials) were disposed of as special waste with
accumulated soil. .

A log of all generated wastes was maintained at the site. A copy of the waste log is included
in Appendix D.

•

•

•
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4.0 Health and Safety

.The Site-Specific Health and Safety Plan, provided in Appendix B of the approved
Modification to the Extraction System and Abandonment ofProduction Wells Work Plan,
Addendum 1 [CCI, 2000] was satisfactorily implemented during the remedial action at
NIROP Fridley. Daily tailgate safety meetings were conducted prior to the start of field
work. In addition, weekly safety inspections were performed by CCl
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5.0 Conclusions an·d Recommendations

The installation and construction actions were conducted in accordance with CERCLA and
the ROD for implementation of a groundwater remediation system signed in 1990 by
representatives of the U.S. Navy, US EPA - Region V, and the MPCA.

The installation of extraction wells and abandonment of wells were performed by a state­
licensed well contractor. All drilling and well installations conformed to established MDH
rules. Well sealing notifications were submitted to the MDH prior to abandoning the wells,
and upon completion of well abandonment, copies of well sealing records were submitted
totheMDH.

The work was performed in accordance with the approved Work Plan and complied with all
applicable federal, state, and local regulations, codes and standards. A final inspection of
the areas was performed by the Navy Technical Representative and representatives of CCI.
The work was determined to be satisfactory.

It is recommended that quarterly actual emissions estimates required by MPCA operating
guidelines be provided to MPCA by the Navy. It is also recommended that the system
continue to operate as it is currently being operated. However, Navy should consider
operating the system via remote means to reduce the long-term operating costs.
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AppendixAl

Demolition Notification



,10/05/2000 '10:53 E H' RENNER & SONS ~ 5723345 NO. 096 1;102

Type ofNotification: (x) Original '(] Amended () Project CanceJiariOD

Minnesota Pollution Control Agency
Notification of Intent to Perform a Demolition•

•

~
c;.teer

Minnesota
PollutJon
Control
Agency

DemoJjtion ContracTor:
Name:, -""B~(~'a:.:.ir~Ec..alt~ca~v~al~inlbl!"""_ _

Address:, , _1o;;;::!O~n...O~I~d_H_w"",y..8 _

CilY. ~"lIc. Zip: Nc:w Brighlon MN ~S 111

Conlaa Pe~n: Ru~~e!l J. Tb(\lt

Phane Numbcr(~):.;.,__-.:.(~65=:.l1..\~7R:.:ll6~.I:.:.:-'~OO~ ......._

Building Owner:

Name: .....Ui:l<S:l.-'Nl.:iall.::v~vol.lCS~o~u:.:.llhil;jer..."n"""Pi:.L:·v~i6~j011.\10..) _

Address.: a::!:.!oIS.:=5:..lElIlill~gl!.!r.e....t:D~,.iL.:.i"e~ _

N3\':I' F:rd'iIV Fac. to", Comm3nd

Cily. Siaic. lip: N,CbarlestgD, South Am1ina 29§Q6
: ConaaCi pel5On;_~Jn;,;;:e...S;.:::8_nd;,;;e rs..... _
Phone N"mber(s):,_8~"",~~,8::.20...?'i5"",6;;2 _

Building Infonnation:

Building Name: Pump House

AddresslLoc:auon: 4800 EaSl Ri~'tI Road

Cit)', Slale. Zip: fridley MN

Coumy: Hennepin

Phone NumbeT(s); 612.572,6782 '

#\gc of BIdS. (years): 45 Size of Bldit. (sq. fl.):,.-A.J:;;.'__

Number ofFiootS Including Basement Uvel(s):,-,-l _
Present Use or BJdg.:__......Pu~m::.lp~H_o.,;u~se"'- _
Prior Use of BldS.:, ..P.::um~p~Ho...u"",ss ~__

Dates when demolition or intentional buming
will Begin 10/18/00 & End 11/18100
NOCiftcalion mUll be postmarked or retelved WI CIO) WOl'kiDg days
before demolilioa begins. ·See i&em liS Cor emergency demolizioDJ.
Bo~ BeglnDfng and Ending dolles should be amended ID writing as
necessary to :renec~ curreal proj,,, dates.

( ) YES [X 1NO

If there is >260 linear feet or >160 square leel ofReguJated Asbestos·Cootaining Material (RACM) in the building{o be demolished, it must be removed by a licensed asbestos contractor prior to demolition. The Sta~ of MN­~otice of Inlent to Perrorm an A!bestos ~balemelJt Project mwt be &l5ed to notify for the asbestos removal.

Is nonfriable ACM present in the structure to be demolished? , "
, If YES complete items i-9. If NO complete items 3·9.

1. IfACM will be left in place for the demolition indicate tbe amount ofCategory I andlor Category nnonfriable ACM left in place. '
Caleg. I Linear Feel _CaleS. II - Linear Feel

_________ Square feel

_________ Cubi, Feel

_________ Sq'uare Feel

_________ u..bic Feci

Calegon' IllQnfriahlc ACM meansasbe'los-coniainiils packings,
sukctS. resilicnl floor co,,~ring. and asphall roofing products
contJining mo~ lhan one percent I5bcSIOS.
-Category I nQnCtiJlble ACM is hot allowed Eo rel1llliD hllilace
ror demolillon ir il is hi poor condltion.

C~lel!Qry II n"nfriable ACM means any lllaltria.l. excluding
Calegory i nonfriable ACM. conlainins more ahan ,one percenl
Asbc5lOS that. when dry. annot be crumbled, pulverized. or
reduced to a powder by hand pressure.
-Cattgory II Doatriable ACM I' Dot a"owed to nlDain III place
fordemolldoD iI;t has a high probability orbecomjag crvmbled,
pulvertzid. or reduced 10 I powder during demoJilioll, lranspon..' or disposal., (a Cransilt. umeat. stale rooting)

2. DeSCriPti~n & Location ofACM remaining in place (Induding noor#and roo,;.Ifj: _

!



1~. 1121:53 E .H RENNER. & SONS ~ 5723345 NO. 096

Revised 3/00
3. Company and/or individual thac conducced rhe buildinginspeclion· and the procedure used 10 determine•

.the p~ence or absence ofACM (including analytic method): ·Prior 10 demolition all buildinlsmuSl be i~pecte
by an U. S. Environmental Protec,ion Agency ( EP.4.) accredited in$pecto,.

. Bav Weg: Brandon Juran. PlM Method

4.. Description of planned demolition and che specific methodes) that will be used: Machine Demolition

S. ICthe demolition was ordered by a government agency. please identify the agency and anach a copy of theorder.' .
Name: Title: Aulhorily:, _

. Dale of Order (MIDIY); .Dale Ordered to Begin (M/DIY):, _
• Nol10cation ror ~D emergency demolilion lQusr be submlued as early.' possible before demolicioa begiDs. but nOllatu dIan thefollowing working day. A demolirion is considered in llmtllency ONLY wben Ibe facilley bas belD deemed SU'UnunUy UQSOUDd Olndin dlluger of imminent collapse. If lhe su'Uclurally ~Dsouad building is kDowo to ~018ID any regulated ACM or is suspected coconwn any regularedACM, spetia\ procedures MUST be rollowed. Jf10U are Ubi-art Grehe special procedURS,ioslnlCltooslregulalions (an be obtained by cODlacring lbe MPC\ar (bt address or phone number listed below.6. Description of procedure. 10 be followed in the e\'ent that unexpected RACM is found or Cat.ll nonfriabJeACM becomes crumbled, pulveriud or reduced to powder: .

. SlOp Demolition! Contact MPCA.EPA.Qwner,Gene.ral Contractor and take safety Measures

•7. Waste Transporter(s) Information:
Transponer Nome: Byckingham Trucking
Transponer Coara,,: . Tnm Buckin£!lam
Transporter Address: 5980 Credit RiVer Road

Cily. Slate. Zip: Prigr Lilke,MN S5~72

Phnne Number: 6' 2.226.6443

.8. Waste Disposal Information:
Landfill Name: Dem-con Landfill:lnc,
Owner/OperaloT:,_~J91!li£uP.aawhl _
Address!l.ocslion: . 3601 Wesl l~Olb Street
City. Stale. Zip: Shakopee MN
Phone Number: (9S~) 445-1848

.9. IcertilY that the.ab~ve information is correct ~nd I am a I?onatide representative oftbe demolition. . contractor or butldmg owner and have authonty to enter Into agreements for my employer. . ..
Signature of Contractor/Owner Dale _
Send 10: Minnesola Pollution Conlrol Agency For questions caU:

MelTo Districts - Regular Facilities Seelion .. 651·296-7300
. 520 Lafayette Road Nonh . . 1·800·657·3864

St. Paul, MN551S5·4194 FAX: 651·215-1593 .
PCB Remov~llnformation Polychlorinaled biphenyls (PCBs) Must be '£movedfromlh~ buildiirg prior 10 dtmO/ilion. PCBs .rna)' be found ill lightballasts, small capacitors/ollniin old appliances, lind 'rans/ormer oiL-, F0' questions call the MPCAHa~Qrdous Wasle (HW) business assisulI1Ce IInit at 1.800·657-3724. ..PCB remover nameladdress/phone number: . ·Owner .
PCB receiverllame/addr~sslphone number:_Owner

Mercury Removal Information Mercury containillg trill/trial m14S1 be removed from Ihe bui/dbrg priQrlo delllo/ition.. Mercl4ry conlaining IIID/erials may j"cIlde/l"orescenl,mettll halide, high pressure sodium, neol/. ,"erc".')' vapor [amps. ,"erCllry$WilChcs.lhermostQI pl'abes, manometers, and gages. For qllestiOlls call the MPCA HW business assiSlallCr! IInil Qt 1-800.0J7-J724.. M~rcury remover name/addTesslphone number: Owner .Mercury recCi,,~r name/llddresslphonenumber: Owner

Refrigerants/CFCslHCFCs Recovery Information A certified t~ch"i'i~n ml4sr recover rejrigerQn1sfrom refrigertJlione9uipmcrrt 11IId systems in the buildi'll, prior to demolirion. FOI' 9ueslions ClJillhe eFeprogramQt J-8(){J.6S7-3864.

I
. ~



10/05/2000 10:53 . E H.RENNER & SONS ~ 5723345 NO. 096

Ref~gera"lI.recoverer nameladdress/phonel1umber: Owner .
Retngeranl receiver nllme/addresslphone nwnber:· ..---- Owner

..
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AppendixA2

Borehole Sealing Records



WELL OR BORING LOCATION

County Name

ANOYA·

.MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD
···Minnesota Statutes, Chapter 1031

MinneSota Well and Boring
Sealing No.
Minnesota Unique Well No.

.~.;:.e.ri,:s~ .. ", ..

176'057

ownship Name /Town

3
shi:"'\NO: IRz.ang~ ~o. Section. No. Fracbon Ism..... ,Ig.) Date Sealed

~ v .~ z.-, J(}1'\)E'''Sk)'''' /oJ~-,l(JU
Date Well or Boring Conslructed

/D 11.':!l },., 0
Numerical Street Address or Fire Number and City ofwe~ Boring Location /."1

118'00 LSI e-'U\T.L £\J /-rlIOLE'1. t~,J Depth Belore Sealing .3,'it Il- h. Original Depth '"3..g- fir., II.

STATIC WATER LEVEL

rf1 Measured o ESlimated

II. "¢ below. 0 above land surface

PR~RTY 0'fNER~S NAME
,..tl1~ 1 ., A r" I'T £~I

fH!oo F
F'R.,OLE'11

Set in oversize hole? 'Annular space Initially grouted?

DYes o No' DYes oNo o Unknown

DYes oNo DYes oNo o Unknown

DYes o No DYes oNo o Unknown___ in.lrom to ._ II.

_".__ In:lrom_'_·_._.. to' ·It.

10/11'
Screen trom to It. Open Hole from to It.

SCREEN/OPEN HOLE

Property~ maiUng addiesa If different than wen location address IndC8ted above.

12, UE".'\ r2\>
t..... t\) 5&~ '2-'

OBSTRUCTIONS

I-:-W:7.;::"l7'"l.'=?SC:::-:NE::::R:::Aj=-:-:C,~=~:-)-"t--S;-I-n--:0~r-u-,-s-, C/-N-----i 0 Rods/Drop Pipe 0 Check Valve(s) 0 Debris 0 Fin "NO Obstruction

Wen owne(a mailing address ~ dlH"",nt than propeny owne(s address Indicated above. Type 01 Obstruet~ns (Describe) _

i\lA VI\"\- F"'C.1 L i"'l'l ..
n \... Obstructions removed? 0 Yes 0 No Describe

F'l\)b.~~1l: IU'\,\V ~()\'V\~I\""~

2' S5 EAbl-E: P/t.. PUMP '.N!it
A),.,. C!HA-Ju.:..~S;rlJA..) S.C. 2940b Type ~ _

,J.;.......;....~..;..:;~="'"""''''-l..,..=---=...;..;;rH;.,.A-R.k.D=N'-E...SS...L,;O..Fr=-..,...---; 0 Removed 0 NotPresenl 0 Other
GEOLOGICAL MATERIAL COLOR FORMATION FROM TO

o Removedo Perforatedin. from to It.

If not koown.lndicBle ellimsted tormatlon log lrom nearby well or boring. METHOO USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

.J(I(I..:J.:m~.e;E.Juc:._-_+_:----t_----I_JD;L+I.,].j~1~'~j1.No Annular Space exists
p . 0 Annular space groUted wlth tremle pipe

IhLl Sill''' ~AA>'" 8lAC~_ 17~'I 4
'

OCasingPerforationlRemovaf
1W-!::!.......-...l.u..J~~~:J--fb!.:~!::;,I.,---+----+'_~+_.L..._i

F;A ~JVI \.0,'SIl .,... ~~()\.o- 4\..) I ()fi.C F. LI YJ
o Perforated o Removed

Type of perforator --". _

o Other

GROUTING MATERIAL(S) (One bag of cement a 94 100., one bag of bentonite =50 Ibs.)

1-----------"4-----+--""'_;0-.--+----'1---1 Grouting Material "Brll$JDMO E:' ~l,I.ffom --'2- to~ It. yards _ .....1<--_ begs

_______ from to It. yards bags'

_______ from to It. yards bags

_______ from to It. yards bags

REMARKS, SOURCE OF DATA, DiffiCULTIES IN SEAUNG

AF.:\ 0'- 005~5'

OTHERWELLS AND BORINGS. LAN t:::..Now IV

Other unsealed and unused well or boring on property? 0 Yes 0 No How many?

UCEN,SED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in eccordance wlllt Minnesota Rules. Chapter 4725. The information contained In this report it
tNe to the best of my knowledge. . . .

nlo/71

/ O8t8/ '":"



C'

WELL OR BORING LOCATION

County Name

,A J\)C'J+cA

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD
'Minnesota Statutes. Chapter. 103/.

Minnesota Well and Boring
Sealing No. .
Minnesota Unique Well No.

.or W-series No. .
··ll.-wItltri.nd~

176056
Date Well or BoringConstructea

/o/,e-Ioo
Numerical Street Address or Fire Number and Cny 01 Welf or Boring Location

4 8'00 E p, .\C 1II ·en· ~v2..bL~ 'I fIihi Depth Before Sealing 8"f-, h. Original Deplh _--->o8:""-'b..·"-· h.

O' Estimated

Set in oversize hole? Annular space Initially grouted?

DYes ONo DYes '0 No o Unknown

;

o YGS ONo. DYes ONo o Unknown

DYes o No DYes o No o Unknown

'.

LO ~-, h. 1ja below . 0 above land surlace

STATIC WATER LEVEL

9<Measured

___ in. frorn __'_ 'to ft.

___ In.lrom to h.

SCREEN/OPEN HOLE

=:t~;)J\)/It. . Depth

~·in.lrom~ to~ h.

Show exact location 01 well or boring A \ Sketch map 01 we111.r bonng AQUIFER(S) C ••

in section grid With, 'N
X

" 0 •• :' 1" IV ~ location. Showing' ~ropeny I&( Single Aquifer 0 Multiaquiferlines. roads. and buildings.
. . I WELUBORING

o Water Supply Well 0 Monit. Well

--;-- -t- -1--' -T- ..':qj V ~ " : '¢ Env: ~re Hole OOther. _

W -t- -t- -t- -+- E.~. .J1lf~OO; CASINGTYPE(S)~
-t-!'st- -+- -+- T ~ • 0 Steel 0 Plastic 0 Tile ~ Other

1-l--IiI"+-II-+-t-+-1 ISrnIIo . ~ J

-t- -t- -+- -+- 1 tu / / /

r---'~--+

~~owner's ~ddi'ess if different. than weD location address indicated above.

l'JI't'UA: L. t- -+ c...' (. •"t;J
E~G>.,~~e't-'N{, crOf't.,4. t".\3t)
'2-15~ .:EAC;.LE: .D~ ~eenfrom ,--to h. OpenHolelrom __~_ to h.

1\Jo .• (]1-tHLLF.. ~TO~. $;Q.. z,<t t.J.() b OBSTRUCTIONS
I-:W:":E:::l'7l-::0:::WN=E::R='S:::-N~A¥'::EE::=-==-=--=':""::''---'--'----'-'------1 0 . 0 0 0 'fJ

( l'S AlAVl.fs"D. \ H .~', 'l ~ RodsIDrop Pipe Check Valve(s) Debris. Fill 7' NoObstruclion

IcW:":.-!U"'owner'4...-7"'.me~Ifing::-'..L3edd<~.l...JI"~di:!·ft~.-ren-:-:1tha;3"'n!!l_.l-~ny~owne~L;-(.~.o!;ddt:':"'lesLJ.":lind~ica=t'::.d;-:a:;:bo=v-:e-.--I Type of Obstruclions (Describe) _

Obstructions removed? 0 Yes 0 No Describe

•
0 Perloratad. " 0 Removed

·f
0

....
0Perloralad Removed,I,"

.::Type of perforator --'- _

PUMP ,A0/tt
Type _

t-----'------or--.---.....,r-H-A-R-D-N-E-SS-O-F.-F-R-O-M"T"""-T-O-; 0 Removed .0. Not Present ..0 Other
GEOLOCHCAL MATERIAL COLOR FORMATION'

It not known. Indicele .stlmatad tonnation log from nealby well or I>oo1ng. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASiNG AND BORE HOLE:

1-,::;--,-,----.---."......n=-.A-'-~'C"· -K'7.....,,-----.---.---I rf...NO Annuler Space exists . ~;
tL.......:.':..I""-L....c....;..tJ··'-'\."-'l"-1.I--'·~=.;t~l\lI1""t_·~~ •..-,e.{)\oJO<.:='-'~"'.'+ -t-_D=-t-tJ..:.....-; OAnnularspecegrOllladwithtremiepipe J
. 'S L.",n-r I r'So<\"\1 t:) \.01 . ,~T ':;; "'" ~, ....,.."..... f:' J-l I~ 0 Casing PerforatlonlRemovai ~
1-=1_~~~,~:!.!...::~-rL:t::i,oll:(.:.of+""'"·t-JW+~llOUr...-l-:..:L.......... -f-L-I i
I ...........AA..o RrUoL'A.'\ ..I'V'><;'C:: • J 1'7_"1 In. from to h.!

~N\} I:~':.A.~:· "1 .rver::' 21 qy

F~\:{\ A... 't:£'~Ai£. ';;;""F"F ~fs' ~h

.~..

(One bag 01 cemen' ~ 94 Ibs., one bag 01 bentonite ~ 60 Ibs.)

from to h. yards begs

from to _.__ h. yards bags

bags

bags'

Irom to h. __. _ yards _

This well or boring was seeled in accordance With Minnesota.Rules. Chapter 4725. The information contained In this report i'
true to the best of my knowledge.

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

OTHER WELLS AND.BORINGS lA "-l~o\,)O~-.J

Other unsealed and unused well or boring on propeny? '0 Yes 0 No How many?AE"1"'

Bo¢.\'~ ~

REHA~KS. SOURCE OF DATA, DIFACULTIES IN SEALING

01 -DOSS:$'

I'fT-CJ

License or Regislratlon roio.

/ok~i&tJ

LOCA1.COPY Name of PefSC(l SBaling W911 or Bortng



WELL OR BORiNG LOCATION

COunty Name. .

··A..:lOt'"J

MINNESOTA DEPARTMENT OF HEALTH

WELL 'AND BORING SEALING RECORD
Minn~ota Statutes. Chapler 1031

';

Minnesota Well and Boring r-H-l-:--:::1=-'S=-=O:-S=-'a--
Sealing No.
Minnesota Unique Well No. I
or W-series No.
...... t:ItaI*.nalkn0Wr'4

Numerical Sireel Address or Fire Number and City 01 Well or Boring Localion '

1.tI8A.D E'e, UEvl .f:t,hc.. Ol f'<"i .H1 f-J Deplh Belore Sealing "8." 'IL, h. Original Deplh ~~:,rz.. h.

CASlNGIS)

Diameler Depth Sel in oversize hole? Annular space Initially grouted?

z:!L () 10.E..!::L- II. DYes ONo DYes oNo o Unknownin.lrom ___

_.__ in. from _.___ to_·__'_ ft. o Yos ONe DYes ON? o Unknown

___ in. from ___ to ___ II. DYes oNo DYes oNo .0 Unknown

SCREEN/OPEN HOLE

Property owne(.\naillng addressll dlffenonllhan wen location eddress indicsted above.

I-f~6b £ 121 U~ rt. If?.!l .
F~ 'OLIi: 'Ii t11 ~5.-5..YZ-"

PROPERry'.~ER,·~NAME·· ,,,.; .
,J:;Utll:1 A ..,,1'1:" ,,' 'l:::~"", 1l.~~P"

Show exact lOcation of well or boring Sketch mat 01 well or bonng AQUIFER(S) STATIC WATER LEVEL:.'
in seclion grid with ·X'. ~ 1J

1
localion. Showing property Ir;j Single Aquiler d MUlliaquifer
lines, roads. and buildings. 'troJ

N ~. WELUBORING lJj'Measured 0 Estimaled

_+_ _+~ -T~ +- . trLf·C;SOO 0 Waler Supply Well 0 Monil. Well 61. i ., ..,. rt. Env. Bore Hote 0 Other ~~:""-=_ h. 'f1. below 0 above land suriace

W ~f- -f- +- --~-- E <Jl I-C=-A~S::I:-:NG::-:TY=P::E(::S~)--------_..L.._-"';"'---":""'_-------------

, . , 'T .~b~ 7' d " J<:"J!

-t- ~-- -t- --1-- ~ r,.",~ Ii ~.b. I ~o~s;le~el~o:..p:l:as:lic~O=-T~II:e_"~~Ot:h:e:r=~~=~===:n==Jr1================
~mlle n--; t-

-t- -t- -t- +- 1 ~

~l~-+llj

Type of Obstructions (Describe) ...;.,, --,-",.;;;;'::... _
....,...

.;. .,..
o Perioraled Ei' Removed-

in. from 10 II.

Obstructions removed? 0 Yes 0 No Describe

WELL OWNER'S NAME ........

11 <,:AlA' J ..... . s,... fill II ~ u:~
WeD owne(a mailing eclclresA " dlffenmtlhen property owne(. address Indicated above.

~\)'~LF'" ,<-j,LI. T~/'

~1IJ(.,'f\,).££'te...~GP ',~O,," ""..... ",J>

2.1 ss.E,A£>o LE: ··0 ,e. PUMP. /\//It
,-,I\Ul:'\J.iIOo~~(i;.(;;"'·I,jA~·»·.;I"'..,;,If;:'",_~~~·'l-U!.Jh'i ..~..-:S:::,I.c:r-:C!."~"">'"·.;:;J..'C;-I-I"'·IlI,L-c:z'--.---IOTypeRe-m-OV-ed--o-·N-o-tP-re-se-n-t-o-Ot-he-r--

L~O~EO~L~OOIC~~A~L~M~A~TER~~IA~L~'':l~C~O~L~O~R~lH~A~R~D~N~E~S~S~O~F~FR~O~Mi~T~O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;;;;~~~=====
.. II not known.lndlcale emimeted Iormation log !rom nearbyF~~:~~:' METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

n .:'.,", ;.No Annular Spece ExIsts

...1"",,~1...1,~:r.:..:,_·_·'t".....;<;Al...,\:·"'ll5""":..··:·«.1':nJ"..' "".,,,,,,.\,..,:."-..I-----+-----+-():>o£--t'<-lJ-'-'--\ 0 Annular space grouted wlth tramle pipe

~hQ'!JIIL!l=--S~.~I~..~,.~....':_~~At'>ii~T'l.Ji-.t1b·~·:&t!..~tl+--_-~W~L "-lI~-4I'!JLl' OCaslngPerforetionlRemoval

·I~n.,,~' t~~... "' I rN::.C: 1-4:LI~Cj.:

...~~.Type of perlorator .,....- -","'...~ _
,

in. from to .:.-_ II.

o Other

GROUTING MATERIAL(S)
.----------!-----4------I---I--'--I

o Perfor~led' 0 Removed

(One bag of cement a 94 Ibs., one bag of bentonite a 50 Ibs.)

1- + + -1-_---\_--1 Grouting Malerial1>r!\\Jc~OE 6ll?GVt~.-l2- to 8"4 '~II. yards z- i'l- bags

Irom 10 II. yards _ bags

'. ; .. frorn to II. yards _ bags

from to II. yardS _ I>8gs

REMARKS, SOURCE OF DATA, DIFACULTIeS IN SEALING

'~f,T-(J' -00535

'130~\~ e:. !t-T- /0

OTHER WELLS AND BORINGS LLI\} \;::NOwN
Other unseeled and unused well or boring on property? '0 Yes 0 No How many?

LICENSED OR REGISTERED CONTRACTOR CERTlACATlON

This well or boring was sealed In accordance with Minnesota RUles, Chapter 4725. The information contained In this report Is
llIJe to the best of my knowledge. .

LOCAL COpy

I'M () 17J
License or Registr8tfon rio.

lo/~~/otJ
} Dslel
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AppendixA3

Well Abandonment Notifications and Sealing Verifications



Minnesotli Department of Health. Well Management Seelior.. P.O. Box MS75. S:. Paul, M;~~esota 5516·l-(l975.

a

::,....
173140

7"--'-'--'~

::J Other .,..- _

WELL
LOCATION

WELL
OWNER

::J 520 Well Seaiing N :ificati:m l~933)

Check well type:

ater·Supply Well

ATTN: CASHIER
Well Managament S2ction Fax Number: (651) 215·0578

Exempt from paying fee Yes::J No

INC.· .WELL
CONTRACTOR

Failure·to provide proper identification and fee prior to the beginning of well sealing is a violation of
administrative penalty. Notification is not required to seal a boring.

ATTN: CASHIER

WELL SEALING NOiIFICATION-WELL SEALING NOTIFICATION IS VALID FOR 18 MONTHS

. Send notifi~tion form and payment (check, money order, or credit card information) to:

Minnesota Departmenf of Health, Well Management Section, P.O. Box 64975, SI. Paul, Minnesota 55164-0975.

Weil Management Section Fax Number: (651) 215-0578

Exempt from paying iee Yes::J No

Min;-;esota Unique y.,,'ell Nc. or W 4 serles No.
d.ea'.'! blank if not y.nown, Minnesota Well and Borin; Sealing Nc..

IH 173139

::J $20 Well Sealing Notificaticn (4933) \...A.J€,,\ \ • ~
Check well type:

I
S

o Water-Supply Well ::J Monitoring Well ::J Other _

WELL
OWNER

WELL
CONTRACTOR

•..Failure to provide proper identification and fee prior to the beginning of well sealing is a violatio
administrative penalty. Notification is notrequired to seal a boring.

f Minnesota Statutes, Chapter 1031, and may result in the assessment of an

ATTN: CASHIER

WELL SEALING NOTIFICATION-WELL SEALING NOTIFICATION IS VALID FO? 18 MONTHS

Send notification form and payment (check, money order, or credit card ir.:crmaticn) Ic:

Minnesota Department of Health, Well Management Section, P.O. Box 64575, 51. Paul, Minnesota 55164-0975.

We!1 Management Section Fax Number: (551) 215·0978

Exempt from paying iee Yes::J No

Mi:;:-:i':scta Unique 'lve:: No. or W'Sel~s NO.
i:"e,".€" ~:ano( if no! il.nownj

-,

Minnesota Wall and Sorin;;; Seolin~ Nc.

iH 173138
I

IZiPCOde~~
,d.q~

d

L
ER

WELL
LOCATION

:J $20 Well Seaiing Notification (4933) We\ \
Check weillype:

::J Water·Supply Well ::J Monitoring Well ::J Othe' ------------ I •

WELL
CONTRACTOR

--Failure 10 provide proper identification and fee prior to the beginning of well sealing is a violatio
administrative penalty. Notification is not required to seal a boring.



710~5 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00206695

This is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00206695 to be sealed is located at:

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~~fiW~

Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421 ~~ ~

This well must be sealed in accordance with the Minnesota Rules on Wells and Borings.
MDH staff may be on site to inspect the well sealing.

•
ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND
2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00234001

This is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00234001 to be sealed is located at: ~~ ~

This well·must be sealed in accordance with the Minnesota Rules on Wells and Borings .
MDH staff may be on site to inspect the well sealing.

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~ SW~

Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421

ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND
2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

•

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00462989

This is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00462989 to be sealed is located at: ArT~

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NEX SW~

Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421

This well must be sealed in accordance with the Minnesota Rules on Wells and Borings.
MDH staff may be on site to inspect the well sealing.

ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND
2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

•



•
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AppendixA4

Well Abandonment Records



WELL OR BORING LOCATION

County Name

ANOKA.

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD
Minnesota Statutes. Chapter 1031

Minnesota Well and Boring
Sealing No.
Minnesota Unique Well No.
or W-series No.
....... tiriltld~

fH17-31-3-9---
[ 206695

1942

Date Well or Soong Constructed

Numencal Street Address or Fire Number and City of Well Or 80nn9 Location

4800 East River Rd, Fridlev. MN 55fflBetoreseahng __-=2:.;:84=....:... h. Orig.nalOepth _-=2~8""8,,,- h

•

Township Name ITownslllp No. IRange N.O ISecMn No. IFraction (sm. + Ig.) Dale Sealed

17RTnT.RV 10 ?t.. I ?7 1 ..~'4 _:.. 0:' ·12/20/00

~easured 0 Estimated

Show exac1locatlOn of "'ell or boring Skelch map of well or bonng AQUIFER(S) STATIC WATER LEVEL
in section grid with ·X·. .A location. showing property· i $..i~ngle AQuifer 0 MuUlaQUlfer

N ~()l, .lines. roads. and ~Idings. _~LLJ80RING

_,__ WELL #2 . ~ ~ Waler Supply Well 0 Monit. Well
-T- -T- -T- 0 Env. Bore Hole OOlher _ o above land surtace

-T- -T- -,-- -+-
E ~W ..

~·3
CASING TYPE(S)

,

1- ~
t1Pleel-+- -+- -~-- -1-- 0 o Plastic 0 Tile o Other, ,

-i- -t- o 0 0 t~ CASlNG(S}-1-- -+- CIa
~

Diameter Oeptll
S l -!§ in. from __0_ to---.ll2..~,..-'---f h.

I-P-RQP--E-R-TY-O-W-N-E-R-·S-N-AM-E------------------I -ll in. from ----.0..- to --l5..L. h.

U~S. NAVY (Southern Diviginn)·
___ in. from to h.

Set In oversize ~e? Annular space initially grouted?

DYes ~NO DYes I1SlNo o Unknowr

~Yes oNo 'lj(Yes o No o Unknowl

DYes oNo DYes o No o Unknowl

NAVAL FACILITY ENG~ COMMAND
2155 Eagle Drive
N~ CharlestOn, SC 29406

SCREENIOPEN HOLE

Screen from to h. Open Hole from 151 10_2....84'"""-_ h.

WEll OWNEFrS NAME

SAME
W"_s mailing eddn>ss ij cfifleren11han property owne(s address indicated above. Type of Obstructions (Describe) _

PUMP

Obstructions removed? 0 Yes 0 No DescribeJi.lDmY Jones
Joel Sanders
(843) 820-5562 Type _

---------~------,r-H-A-R-D-N-E-S-S-O-FT'""-........---f 0 Removed ~Nol Present 0 Other
GEOLOGICAl. MATERIAL COlOR FORMATION FROM TO

Mnot known. indicate _ted tonnalion log from nearby well or boring.

(One bag 01 cement = 94 100., one bag 01 bentonite = 50 Ibs.)

146 237 0 Other .

Type of pertorator _

l"T AV y

SAND S

HARD GRAVEL H

ST PETER. K

~ ~ J:.. TVlTn VII

SHAKOPEE VH

JORDON S

570

70 80
in. from 10 h.

in. from 10 h.

o Pertoraled

o PeI10rated

o Removed

o Removed

1------------11-----+-----+--1----1 Grouting Malerial __NKA:~~T'"'- _ lrom __0__ to 284 h.~ yards begs

'rom to h. yards bags

from to h. yards begs

________ from to h. yards begs

REMARKS, SOURCE OF DATA, DIFACULTIES IN SEALING OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? 0 Yes 0 No How many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota RUles. Chapter 4725. The information contained in this report
lrue to the best of my knowledge.

E~H~ RENNER & SONS,

Aurhorized Rsp"'¥ntative Signalure

INC

-
71015

license or Regislration f«J.

12/26/00
Date

MINN. DEPT. OF HF;ALnl COPY IH 1731 39
KEVI l SCHIETERLIEN/ROGER E. RENNER

Name of POrsOfl S8s/ing Well or Bonng



WEll OR BORING LOCATION

Counly Name

ANOKA

MINNESOTA DEPARTMENT 01' HEALTH

WELL AND BORING SEALING RECORD
Minnesota Statutes. Chapter 1031 •

Minnesota Well and Boring ','-H--l-;-'"::;7=-3':=--::1-3-8=-'­
Sealing No.
Minnesota Unique Well No. ['-.----------- .-

~~~~~. _ 234001
Township Name ITOWnshl.P No. IRange No Sachon No IF'ract'on Ism .. Ig) Dale Sealed Date Well or Bonng ConstruCled •

~FRI--,--:-:D::-LEY--:-:-:-:-,--::3:",-0--:-:--,---=2:...::4=-,,--:-:2::-:1,::---::-I=lsw-=-="n=e=-'_·--=:s=.tJ+-....:l::.:2:.L:'-=:2.=.21,...;'IO=O~ -+__-,=l~944=.2 ',
NumeriCal Street Address Of Fire Number and City of Well or 80nng Location

4800 E River Rd. Fridlev. KN 55433 DepthBeloreSeahng __==2C.!.1..:7 h. Orig,nalDepth _-",2",,8,,-,8~ ~

o above land surface

o EslirT'iJled

24 h

.
Set in oversize hole? Annular space initially grouted?

DYes ":No DYes ~o o Unknown

~es o No ~Yes ONe o Unknown

DYes o No DYes ·0 No o Unknown

STATIC WATER LEVEL

o MonitWell

o Other _

___ in. from 10 It.

.,. ~ CASING TYPE(S)

~teel 0 Plastic 0 Tile 0 Other _

WELL #3
N 1

~
w -t- --1-- --{-- -T- E

-+- -i-- -~-- -+- T
I--HHHHHH--lllmi

-+- -t- -~-- +- 1
f--':'--+

Show e.ad Iocabon 01 ...ell or bonn'iU"l SketCh map 01 wen or bonng A9UIFER(S)
in section grid WIth ·X·. - ,. location. showing property Z!-Single Aquifer 0 Multiaquifer

lines. roads. and buildings. ~=--"';"---";;;:--";"'------4
WELUBO~ING ~easured

r6waler Supply Well

o Env. Bore Hole

Pn:lperty owners mailing eddntss d diIlerent than _location aiklress indkated above.

277 It158 toScreen from to It. Open Hole from

SCREENIOPEN HOLENAVAL FACILITY ENG~ COMMAND
2155 Eagle Drive ..
North Charleston,SC 29406

WEll OWNER'S NAME . U~ S ~ NAVY
TTUVV TnU'C' .. J". T. ...... •

~WN.ell;WI~-oWiiit'i;!J.~.._..g~·~·ftl~~rt~~~prope~~ny~owne~~s~a""t;;.ress~ii;;;ndica;·;;,;ted;;-;;iabo~ve;:-.-l Type of Obstructions (Describe) _

(843) 820-5562 ObstruClions removed? 0 Yes 0 No Describe

PUMP

Type _

t--GEOL--OQIC--AL-MA-:nRIAL-.......-r--CO-L-OR--TH-A-R-DH-E--SS-O-F:T'"F-R-O-U-r-T-O--t 0 Removed ~ Present 0 Other

FORMATION

1~I> '717 0 Other

(One bag of cement = 94 Ibs~ one bag of bentonite = 50 Ibs.)

Type of perforator __--'-- _

o Removedo Perforated

o Perforated 0 Removedin. Irom to It.

in. from to It.

Rolll'i

..CLAY H

SAND S
HARD GRAVEL II

ST 'Pll''MlR M

C! C! L TV\Tn VI:I'

Jm

JORDAN S

1-----------1I------+-----+---I---~ Grouting Malerial "'NEA==T'--_

NEAT

from~ to~ It. -.J.L yaros bags

from ~~O~....~~ It.~ yards~ bags

Irom' _.__ to It. yerds bags

f,om to ~. yards bags

REMARKS. SOURCE OF DATA, DIFFICULTIES IN SEAUNG OTHER WELLS AND BORINGS

Oth~r unsealed and unused well or boring on propert(? 0 Yes 0 No Ho... many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This wen or boring was sealed in accordance with Minnesota RUles, Chapter 4725. The information contained in this report is
true to the best of my knowledge.

Name of Person Sealing W911 or Boring

~6&,-&e.-;S~gI:llR"'S~-JltJlN"'C;.".----__:_-7.....1~O.....l......5r..,,-~.
~'--?::-~~ ~'..~ ':;;:-,.

:~ed~Signsture Dst.

KEVIN SCHIETERLIEN/ROGER E. RENNER
-.---,----".---

H173138MINN. DEP1: OF HEALTH COP':.'

'--------------'....,------------~-----------_._-~-_.-------------_ ..._---Wt:..ni.lo"lA.-l'W: ,,... ........ ,..-



71015

fa: js _

License or R69istration riO.

Ma~.!4. 2001 .
O.,a

lC t:'.

(0 , r:

'0 ._ f-from

, 'rcr:'

E. H. RENNER & SONS. INC.
-=Cc-on-'ra-cr-or-:ec-us..,...in-S--:-:--------------·-·-····-·

-'- ..,...-..."
'-+-lc=-JF~~'------"-~~--

·gnBture

: I': GRAVEL ----~ BROWN I----t.tt~l
I I ,; ~

;-\.C-LA-Y----+--jB-L-UFJ-GiY 147 i 47·t7

1 i! I i I
f!iEMAR~S: SOURCEOF o"Tf,'oiFRCUlnES ",... SEa.LING -- <.. .. ·~f0THER·W~'l.Cs "'N;:;nSOR;NC~"'---

IOOilEr "nS9ale'J and unus&o we,l 0' ;'oric·,;:" pmpar:y' CJ '{~O ~ 'Ii; ",,.,.. (·a ·;' _ .. .••__. •. __.... _
rLIcEHsEDO~EGISTEREDCo;;Tfj;CTOFi'CE;:liiFIC-ATiOH' ._,- -. -.."- __.n ----.

! rhis Vlell or bonng was sealec in a~i':a:""!~e with Minnesot.:: ~·Jle3. Chapl'.!' ';72~ .!,'"l{: i;lfnrmaii3;·· :;or.tajn~d in Ihi3 rgpcy'·,·"

10Je 10 Ihe best of my knowledge.

i REMARKS:
j GEOLOOY FROM: UNQ #462952
; WATER LEVEL IN ABOVE WELL: 20
iDATEWA~m~A
«CODEQ~LI;;.LI

I According to MN State Regulations
!
~

MINNESOTA DEPARTMENT OF HEAL TH Minnesota Well and Boring 177390
._--

WELL OR BORING LOCATION

County Name WELL AND BORING SEALING RECORD Sealing No. ;H
Minnesota Unique Well No.

r~2952
.--'.-

ANOKA Mmnesota Statutes. Chapter t031 or W-series No.
~(L- bI-* 'nee known)'-LEY 1T30Sh,P No 12:t No SecMn No IFracr,on (sm .. 19 I Da,e Sealed Dale Well or Boring ConSI';,;c~ec

27 NVt SE,.NVl.. MAY 9. 2001 5/5192 ,

~~~rtt~mand City of Well or 80nng Locallon
,

41' 47.17 i
Depth Belorp. Sealing h Onglnal Oeplh h !

Show exact location of well or bonng Sketch map 01 well or bonng AQUIFER(S) STA TIC WA TER LEVEL
in section grid with ·X· N location, Showing property I ijI Single AqUifer o MulhaQUlier

lines. roads. and buildingS.
Qif Measured o Es'"nateoN WELLJB01lING

~-\-- -;--
)iQ Water Supply Well o Monil.Well

-....- -.... -
: : o Env Bore Hole o Other _____

20' h. ~below o above land sunace

~--....- -,-- --i--
E CASING TYPE(S)W

-+- -+- -;-- --+- T ~Steel o Plastic 0 Tile o Other
~mjlo

-+- -~--
,

1 CASlNQ(S)--:-- -1--,
Diameter 8" Depth Sel in oversize hole? Annular space initially grou1ed?

S 0 11.5
5(No o Ves o Unknown~,nW-+ \ ()\; .:l

___ in. from ___ 10 ___ h. o Ves o No

PROPERTY OWNER'S NAME ___ in. from ___ 10 ___ h DYes o No DYes oNo o Unknown

U.S. NAVY I SOU1lIERN DIVISION
~f'}\~I!m.~ssindicated above. ___ in. from ___ 10 ___ h. DYes o No o Ves o No o Unknown

2155 EAGLE DRIVE SCREEIUOPEN HOLE

Screen from 11.5 10 47.15 h. Open Hole from 10 h.
N_ CHARLESTON. SC 29406

OBSTRUCTIONS

~~ER'SNAME o Rods/Drop Pipe o Check Valve(s) o Debris o Fill j(l' No Obstruction

WeQ owner's r'I'\ding address if different than property owne(s address indicated above. Type of Obslructions (Describe)

Obstructions removed? o Ves o No Describe

....: .. PUMP
SUBMERSffiLE..

Type

EOlOGlCAL ~ATERIAL COLOR
HARDNESS OF FROM TO ~ Removed o Not Present o Other

FORMATION

If not known. indCate Bstimated formation k)g from nearby well or boring. METHOD USED TO SEAL Af:lNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

["T 4~~ V 'n t

,.No Annular Space Exists

o Annular space grOu1ed with tremie pipe

o Casing PerforationIRemovai

l'LLL KI.AC'I( 1 8 0 0in. from to h. Penorated Removed

SAND BROWN ~ 19 in. from to h. 0 Perforated 0 Removed

C>A ,,,FrY '''' ... Type of penoralor
,

.- ........ ...n.'V' n L.7 ...
I0 Other

COARSE SAND BROWN 31 I 40
,

GROUTING MArERIAL(S) (One bag of cement = 94 Ibs" one bag of bentonite = 50 Ibs,) I
I I

'j

SAND/GRAVEL 40 42 Grouting Maw'a! PORTLAND __ irom _~ to ____. . __ IS ~,BROWN I <- _ ....__.. 'lares balJS
I

r---·- --.- --_ ....._-_._--
'.j .
. 1, IH177~~n

Ji9QE..B,f:: I~J~NNf:_RJKEY:lli ~HgITE~~.~
i·"amq of PatiQ,i Searing W~II 0:" 5~tri:l;j



._-:
WELL OR BORING LOCATION

County Name

ANOKA

MINNESOTA DEPARTMENT OF HEAL TH

WELL AND BORING SEALING RECORD
Mmnesota Statutes. Cnapter 103i

Minnesota Well and Boring
Sealing No.
Minnesota Unique Well No.
or W-series No.
ll...... ~.. If not llnowr-l

fH17739f-~

1462987
I

Date Sealed

MAY 9, 2001

Depth Belore Sealing
65'

Odie Well or 80llng Constructed

S/5192

65.2N. Ong,nalDeplh " •I

tPl~~~;t;Jti~;Uil.lC!f1l~c;.lh;;C:OMM:;,tm~s;ii~nd;ica~ted;;;-;;a;;;bo~v;e.~1 in. from to h.

'f/J. Steel 0 Plastic 0 Tile 0 Other _

o above land surface

Set In oversize h~e? Annular space initially grouted?

o Yes ~NO o Yes o No o Unknown

o Yes o No o Yes o No o Unknown

o Yes o No o Yes o No O· Unknown

20'_.4_.....__ h. ~ below

STATIC WATER LEVEL

ld'Measured [j ESfll'flaled

44.5o Depth

___ in. from to h.

___ in. from to h.

CASlNG(S)

Diameter 6"

CASING TYPE(S)

Sketch map 01 well 0' Oonng AQUIFER(S)
location. s~owlng property ~ Single Aquifer 0 Mu!tlaQuifer
lines. roadS. and buildings,

WELUBOillNG

~ Water Supply Well 0 Manit. Well

o Env. Bore Hole OOthe' _

N

N

-,..- -,.-- -,-- --,--

w -,- ~-- -,-- --i-- E

-+- + + -~-- T
f-I-I-I-HHHH ~mile

-+- -+- -+- --+- 1
f-':"'--+ 20F2

Show exact locatIon of well or bonng
in section grid with ·X·

2155 EAGLE DRIVE SCREEN/OPEN HOLE

44.5 653
N. CHARLE~N, SC 29406

Screen lrom to h. Open Hole from to 11.

~ER'SNAME

WeIJ owne('s mailing address ifdifferen1 than property owner's address indicated above. Type of ObstructiOns (Describe)· _

Obstructions removed? 0 Yes 0 No Describe

•
SUBMERSIBLE

o Not Present 0 Other

PUMP

Type _

J----------"'T"--C-O-L-O-R-"'T"H':"A:-:R:-:D:-:N-::E:-:S:-:S:-O~Fr-FR-O-M.,--T-0--; d Removed
GEOLOGICAL MATERIAL FORMATlON 'J{

II not known, indicate estimated fo<malion log trom nearby well or boring.
METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

(One bag 01 cement =94 lb•., one bag of bentonite =50 Ibs.)

-----------1n Othe' 1

GROUTlNG MATERIAL(S)

0 1
)ItNo Annular Space Exists

o Annular space grouted with tremie pipe

It 0
o Casing PerforationJRemoval

I" ~

in. from to h. 0 Pertoraled 0 RemOved

8 19 in. from to h. 0 Pertoraled 0 Removed

19 31 Type 01 perforatorBROWN

BROWN

BROWN

I D1\..VnC'l

j

SAND

-
CLASS V

SANDlGRAVEL

..",. T

E. H_ RENNER &. SONS, INC. 71015.

! Contra':!OI Business N u .*~.,~ Ucenss or ABgis:retiOf1 !":ie. ;

; ~yI4,20011---- --:-'-:~-f-~-- L""',,,-_.........:..:.."".-~'~=::....:."~.=c_..::1.JL...\..=,-,........~ - -------.--.-i 4urhonzed Representative Sign Oat.;

8

~. ----_ ..

~ . "tarot'-

:c _

to r..

ir(ofii

65
from . to _

froer.

PORTLAND

______. iro('l'"l

This .,yell 0; bOrin9 •....as sealed in a=~r~anC9 wit'" Mi:,ne50ts. Flu;;::,:,;, Chama; 4 "7'25­
lrue [0 !he DeSI at my knowledge.

I SANDlGRAVEL ! BROWN 40 42!
~-----.---+!, -----+-------+--+,--1 G:oIJ!iI1Q M1:!{~ri3i

.....Gu:R"""A:>...VE:L.L&JII.L.__._-+--,B~R~O'-LWN~.L.f--i- --_.-+42--Ln.-;
, I I i
; I 'I

ie--rC.....LA-rvy----+:"'BtrLnornEl~-'I47 i

}----- ! -+-- I I
I i I ! I
!REMARK:i. SOURC!: 0F OATA.I)IFI'lCUlTIE:i Ifool silliN"G----:ou

.---­

. REMARKS:
GEOLOOY FROM: UNQ #462952
WATER LEVEL IN ABOVE WELL: 20
DATE WATER LEVEL TAKEN: 51~MAPCODE:SEALE U

According to MN State Regulations

rl --.---- -.-----.------ .....-.---. "J--'--"-~- ._.....

'. IH 177~91

ROOER E. RENNER! KEVIN SCHEITERLElN
.. ~'- - ... ' .... -

Na.':1fJ f~.; P03 f :;O:-. .:leafing WeI.: 0: Do,;n.;



•

•

•

AppendixA5

Extraction Well Installation Notifications
and Construction Verifications



I,I.i. I ~I ;.1 J

',.

Exp. Oalo_.

Minno~olR UniQufi Woll No.

U MaslercRrdCradil Card Type: r IVisa

Send nolUiealion 'orm and payment (check. money order, or credit card In.ormallon) to:AflnfW"flOIIf Of"pIIrlment of Hf!!I,llh. W"t1 AfIHtJlt9rlf1tmt UnJt. P.O. 80. 64975. SI. PItClI, Alinn.,sot.55164-0915.ATTN: CASHIER

r-;;:=:::;""~~CS IINo WEJ.L AT-7 :::~:::::::rm~ ~:~:_
________«9261 U lrri9ahon ('9231

Check _n 1y1>c: .II Single FomilyIQ\lr.r -------is;;;;,;;'-
.-0temtJdi<l.l (-4925) I·' eommunily PWS (4922) f I Noncommunity PWS (4924) Au1horized Signalure -. - - ---•

PROPERTY
OWNER

w•• r....."".. rP"" ·Iw~_ ~ "\:;:::=- . 1'"9/25/0~L"""7fiI15
I': H RENNER & SONS. INC. I ,Cq;. _. r'> ,(' b"-'-"'''~r

~11':-tIO: and lee -&....10 lhe beginning of weD c.ontrslruetkm Is. vkJ&atlon\.1 Minnesota Slatutef. Chapter 1031. and may mullin lhe .ssessment 01 an administrative penally.

Failure to provide prope ..... ...... ".......
.. .,

WELL
CONTRACTOR

611097
Minnesota Unique Well No

C('11 ('flU I_.:.l-.:..I.:...~'.: __ !.:.:..'_. ..... ..
Milll1l"!!;nI;'llJllillll~ Well No

WELL NOTIFICATION

WELL NOTIFICATIONSend notification form and payment (check. money order, or credll card Informalion) to:Minnesola CMpllrtmem o( Heal/h. Well Mllnllgcmtflnl Unll, P.O. Bo~ 64915, 51. P.uI, II/nne.otlJ 55'644)915.A TTN: CASHIER

Credil Card Type: 0 Visa o Maslorcard Exp, DaloE.empl from paying tee~es 0 No WELL AT-9 ~ Print CardholderNa~
o $100 Waler Suppty WeD
ChecJl. weD lytle: 0 Singfe Family1O'her

«9~) o Irrigation (4923) Cradil Card Number~~rMdial (4925)
1_'

rJ Communily PWS «9221 o Noncommunity PWS (4924) AUlhorized Signature·o Dewatering Well(s) Total number 01 dewatering wefls o Sl00i'NorH 104 wells (48731 o S5OOIsile-S or tfIO(e wens (4867) ICounry

I'~~~:EY r);~ 1"-;4 1-2';""
FrKjcn

WELL ANOKA
Isy tie sw',· ',.LOCATION Well lOCM'Ol"lAnctrP"lS

l";RIDLEY ''';m 1'55421 I'·· .........4800 East River Rd
wtHtIP~Qwo'III!1""me(Pfinll

I~~T~~
U.S. NAVY (Southern Div)

I 843 820-5562
PROPERTY Plopcrty OW<$ SlJeet AddIren

~CHARLESTON Isc r9406

OWNER NAVAL FAC. ENG. COMMAND. 2155 EAGLE DRIVEPropilfty ()wn.ef 50gNtvre

1001
•WELL Well Cordr...atW tprnl' r..c...'~ ..,pB

1'9/25/00I
L
7'ioI5

CONTRACTOR K.8. RENNER & SONS. INC.
F.llure to provide proper noliliealion and lee prior to tt\e beginning of well contrstrvc:Uon I, a violation of M~neso.. Slatutes, Chapter 1031, and may resuU jn the assessment or.n adminlstr.Uve ~ally.

Send nollficallon form and payment (check. money order. or credll cArd 'nformAllon) 10:MlnfK'!(olll CkfJnt1~nl01 1I~lflth. Wnll "'"f11f!1t!menr Unit, P,O. 80. 64g15, 51. Pllul, Afinnt!lIol11 55164-0915. ..A nN: CASHIER

Credit Card Type: lJ Visa [J Mastercard Exp. Dale _____Erempt '«:>m paytnglee~ 0 No WELL AT-8
PrintCardhOlderNa~~________._,_... ,

D$1oo Waler Suppty Wen""
CI1edl weD type: 11 Single FamilylOther _______ .•.••______ (4926) o Iniga'ion (49231

Credit Card Number _ _ __. ____________-hemedial (4925)
,-

U Community PWS (.4922) rJ Noncommunity f"VIIS 1<t924) Au1horized Signaturo Dewalering Well(s) Tolal number of dewalering wens o SlOlJ/1N<lIl-l 10 <....lIs «8731 o S5OOIsile-S or more wells (4867) I
Counry ['_Na_ 1'3; 1''''''''''''24 ,-..,V F~m

,WELL ANOKA FRIDLEY
BY'·ne BY ,/.

LOCATION, We«lloeallon Address

r'~ I....·MN 1~"5542r-
4800 East River Rd FRIDLEYW~Ownef Name (Pfirlll

I~~T~~11 ~ NAVY (Southern Div)
I 843 820-5562

PROPERTY fltcQefty~S"",Mrl:r~

ICON CHARLESTON r~SC l'''i~06
OWNER NAVAL FAC. ENG. COMMAND, 2155 EAGLE DRIVE

Prcpeny(N.naf~.

r~WELL Wei ConIfl'lClof (Prirdl I..... (m'''''~... ?= oJ?:. lon9/25/~~7\015
CONTRACTOR 1':.8. RENNER & SONS. INC.

~ ... J
A -~

F.nore to provkle proper notification and lee prior to the beginning 01 wen contrstrve:tlon Is. vlol..Uon of Uln\elOla Statutes, Chapter t031, and rnay resut( in the as".ament of.n .ctminlstraUve peNlty,•

WELL NOTIFICATION
Send nollliealion form and paymenl (check, money order. or credll card In'ormation) to: £)1 1 (196

Minnesola Unique Well No

•

IIinrtnot. ~".rtlMtlto( lM.nh, Well Ahn6gernttnl Unit P.O. Bo~ 64915. St. P.u/. AlinMsola 551601..(1915.

Cr.dil Card Type: 0 Visa [J MaSI.rcard Exp. Dale

ATTN: CASHIER

EI.mp1 from paying lee 0 Yes 0 No WELL AT-IO
'~~-"~

Ll $100 Waler SuPP!v Wen

Cradil Card Numbor_____._ - .-
Check wert type: I] Sing~ FamilyJOlher ________• «926) o Irrigation (4:923',-,~al(4925) '·1 Community PWS (4:922) n Noncommunily PWS (oi9241 Aulhorized Signalure. _____________. ----._ ...fJ Dewatering Wel~) Tolal number of dewalering wells o Sl00iw.1l-1 10 <wells (4873) (J S5OOIsilo-S ()l more wells (486n ICounr,

ro;-;;;-LEY I')';~ r-;4 T·~;7""
rr.-::oonANOKA
BY \'Ie sw',· ',.

WELL
LOCATION Wotll(ldMoiol'1Ad1)'ftS

l"""FRIDLEY IS; 1~5~21 I'h-4800 East River Rd
W~()llrMf Nflme(Pn-d1

I~~'~~~U.S. NAVY (Southern Div\ '843 820-5<;62PROPERTY Pf(lpOfty ()woeI su-t AdO'ft;I

IN' CHARLESTON Isc 12'9406
OWNER NAVAL FAC. ENG. CONMAND. 2155 EAGLE DRIVE

PropcIfty<>--rSlgnfl~.

100~-wnt C<dfltClOi' (PlInt) r..e--z_ -p: I""'"' .1' ......... ""

WELL

n/ ..r./" .... _ .. _--
CONTRACTOR E.R. RENNER & SONS. INC.



This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611096) is to be located at: ~~ \~

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~ SW~

Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-
This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.
MDH staff may be on site to inspect the well construction. •ROGER E. RENNER

E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

If well is for a public water supply, this should not

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

be construed as approval of plans.

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION -- CONSTRUCTION VERIFICATION 611097

This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611097) is to be located at: V\-""{" - q

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~ SW~

Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-
This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
.well on this property must be sealed by a licensed water well contractor.
MDH staff may be on site to inspect the well. construction.

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION -- CONSTRUCTION VERIFICATION 611098

ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

If well is for a public water supply, this should not

WELL OWNER AND. ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

be construed as approval of plans.

•This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611098) is to be located at: &A- T" <t

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~ SW~

Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-
This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.
MDH staff may be on site to inspect the well construction.

This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611099) is to be located at: 0:-, -(

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ~ SW~ NE~ SW~

Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-
This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.
MDH staff may be on sit~ to inspect the well construction.

ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

If well is for a public water supply, this should not

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION

ROGER E. RENNER
E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W.
ELK RIVER, MN 55330-6220

If well is for a public water supply, this should not

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

be construed as approval of plans.

CONSTRUCTION VERIFICATION 61109~

WELL OWNER AND ADDRESS

US NAVY/SOUTHERN DIVISION
NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

be construed as approval of plans.

•
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•
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AppendixA6

Extraction Well Installation Records



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO.

CountyN~~9 WELL AND BORING RECORD I 611095 IANOKA Minnesota Statutes Chapter 103/

Township Name ITO~~iPNo. I;;No. IS;; No.
Fraction WELL DEPTH (completed) n.1 Date Woll< Completed. SW:,.NJS SW;. 38.5 29 DEC, 2000

e Number, Streel Name, City, and Zip Code of Well Location or Fire Number DRIUING METHOD

4800 EAST RIVER RD, FRIDLEY
o Cable Tool o Driven DOug
o Auger mrRotary o Jetted

Show exact location of well in section grid with ·X". Sketch map of well location. 0 S,.A ILL-200
Showing~ fines,

DRILLING FLUIDmads and buildlngs. IWEU HYOROFRACTURED? OYES ONO
N

BBNroNID/WADR, I I , WELL AT-7 FROM ft. 10 ft.-,- -,- -r- -,-
USE o Monnoring o Heating'Cooling

I I , , o Domestic o Community PWS
_L- _ -l_ _L _ _L- o Irrigation

o tndustrylCommercial
I I I , o Noncommunity PWS l1<Rernedial

W ET o TeslWell o DewateringI , , , 0-,.. -,- -r- -,..
I I I ,

'1,.... CASING Drive Shoe? DYes ~No HOLEDIAM.

I _ .1_ _L _ ,
1 'fsteel o Threaded S1Welded-,- I , -,- o Plastic 0

s
I ,....--j

CASING DIAMETER WEIGHT

PROPERTY OWNER'S NAME 8 in.to30.5 It. 28.55 IbsJfl ~in~.51t.
u.s. DEPT OF NAVY OOROP) • in. to ft. . IbsJfl in. to It.-- --

Property owner's mailing address ndifferent than well location address indicated above. in. to It. IbsJlt. __ in.to __ 1t.

NAVAL PAC. ENG. C<HGND SCREEN .JOIDISOH SDBLT OPEN HOLE

2155 BAGLB DRIVE Make SBJNTMS from ....-.._- It.

NORD CBARLBSroN , He 29406
Type

10-SLOf
Diam. 10 F!'

SIoVGauze

38.5~NGS:set between 28.5 It. and wax PH

STATIC WATER lEVEL

Date measJJ) /13/00WELL OWNER'S NAME 20.6 toe It.~ o above land surface

~AMR PUMPING lEVEL (below land surface)

Well owner's mailing address ndifferent than property owne(s address indicated above. 29.0 It. after 3.0 hrs. pumping 40 g.p.m.

A~m: JIMM!' JONES
WELL HEAD COMPl.ETl<JUUiCER )£)NIIfOR 7PS810

JOEL SANDDS ~it1essadapter manufacturer Model

(843) 820-5562
o Casing Protection !1C12 in. above grade

o Ai-grade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION

Well grouted? rPfes ONo

GEOLOGICAL MATERIALS COLOR HARDNESS OF
FROM TO Grout Material r6-;::t Tent o Ben2i 0 Concrete %Hil)Solids Bentonne

MATERIAL to ___ ft. 1. 0 yds. '1C bags

from to---ft. o yds.O bags

c:! llUl'\V CLAY S 0 2 from to ft. o yds.O bags

NEAREST KNOWN SOURCE OF CONTAMINATION

SAND M 2 38
~ 52 feel NORD direction SBWBR type

ell dlSl/lfected upon oompletion? DYes tl No

PUMP

o Not instal1ed Date instaned
GRONDFOS

Manufactur....s name
60530-5 3 460V

Model num~2 • S o~ 2"P'VC
HP 40 Volts

Length of drop pipe ft. Capacity g.p.m.

Type: ~Submersible o LS. Turbine o Reciprocating o Jet 0

ABANDONED WELLS

Does property have any not in use and not sealed well(s)? o Yes ~No

VARIANCE

Was a variance grarned from I!le MOO lor this wen? DYes tlNo

WEU CONTRACTOR CERTIFICATION

Use ,a S8COOd s/lpel, i( needed This well was drilled under my supervision and in accotdance with Minnesota Rules. Chapter 4725.

REMARKS, ELEVATION, SOURCE OF DATA, etc.
The information contained in thls report is we 10 the best of my knowledge.

CODB , - B.B. RBNNBR G SONS, INC 71015

.G.S. QUAD NUMBER -
~

- LJc. Of Reg. No.

'"""TON .0 +7- 5" 12/29/00

.. .

BNGINBBIl: ~BILL CONsmuc'l'ORS
MR. B. VBNK VBNlCADSB (216) 623-0402

Authorized Representative Signature Dale

~lU{ COG'LB~ WID CIIlUS ADAMS VICTOR PRADGBT 12/29/00

I IlaIflL P"", PEAS 1611095
Name of Driller Dale

WELL OWNER COPY HE.Ql205-06 (Rev. 9f961



•

•

WELL LOCAnON MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO.

County Name WELL AND BORING RECORD I 611098Minnesota Statutes Chapter 103/

Township Name
r~7ipNO. k:nge No. I;;~ No.

Fraction WEll DEPTH (completed) IDate Work Completed
ft... SW ,.,. SW". 37.5 29 DBC, 2000

House Number, Street Name, City. and Zip Code of Well Location or Fife Number DRILLING METHOD

Aann 1i".a.~ un
o Cable Tool o Driven o Dug
o Auger ~otary o Jetted

Show exact location of well in section grid with ·X·. Sketch map of well Iocat~. 0
Showing property lines.

STARn LL-200
roads and buildings. DRIlliNG FLUID IWELl HYOROFRACTURED? DYES DNO

N D/WADR, , I I WELL AT-8 - FROM. It. to ft.-,- -,- -,- -,-
USE o Monitoring o Heating/Cooling, , I I o Domestic

_I- _.. - -,,- -I- o lnigation
o Community PWS o IndustrylCommen:ia1, , , I o Noncommunity PWS titRemedial

w ET o Test Well
I I , , o Dewatering 0-.... -,- -T- - ....

I I I , CASING Drive Shoe? o Yes ~ HOLEDIAM.'lz....
-,- -...I- _l_ -'- 1

., Steel o Threaded QCWelded
I I , I o Plastic 0

s
I .-----l

CASING DIAMETER WEIGHT

1bs.m.112 .37.5PROPERTY OWNER'S NAME 8 in.Z9 . 5 It. 28.55 __ Ifl.to __ 1t.

u.s. DBPf OP NAVY (NIROP) . in. to It. . IbsJlt. _~ in. to __ ll

Property owner's mailing address it different !han well location address indicated above. in. to It. IbsJlt. __ in. to __ ll

NAVAL FAC. BNG. C<HGND SCREE:N

SDBLI
OPEN HOLE

2155 RAGLB DR.IVB Make SIfAD1LBSS from 8" ft.PS It. I

NORD CBARLBSIfON, He 29406 Type 13 SLOt! [);am. 10 "
'.

~oo=. 27.5 3'1.5 Length 1m X PB
It. and It. FITTINGS:

~~'ft~LIt.~~ 10/13/00
WELL OWNER'S NAME o above land surface Date measured

C!llUV . PUff:~ (below land surtace3 • 0 40
Well owners mairJng address it different !han property owners address indicated above. It. alter hrs. pumping g.p.m.

ArDI: ~ JONES wai.. HEAD COMPLEll

.JOBI. SANDBRS ~ PitIess adapt.... manufacturer Model

(843) 820-5562 o Casing Protection .~ 12 in. above grade

o Atilrade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION

Well grouted'? l§.Yes ONo

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Matea.,1 ~eatoent o Ber1,'f{ 0 Concrete 1t) ~iO Solids Benton~e
MATERIAL 'Il

\
from to ___ ll 0 yds. ~ bags

from to ___It. 0 yds. bags

~ 1Ul0ltN S 0 33 from to It. o yds.O bags

~A.~ GRAY M 33 37
NEARES~wr'SOURCE OF CONT1t'6i~

direction
SBDR5 . feet type

Well disinfected upon completion? o Yes D No

PUMP

o Nol instafled .
a~S

Manufacturers name 16S01-8 3/4 460V
Model~2 "\0£ 1 1/4" HP 15 Volts

Length of drop pipe ft. Capacity g.p.m.

Type: ~Submersible o LS. Turbine o Reciprocating o Jet 0

ABANDONED WELLS

Does property have any no! in use and not sealed weQ(s)? o Yes ~o

VARIANCE

Was a variance granted from the MDH for this well? o Yes ~o

WEll CONTRACTOR CERTIFICATION

Use B seccnrJ shoot if needed This well was drilled under my supervis~and in llCCOldance with Minnesota Rules, Chapt.... 4n5.

REMARKS. ELEVATION. SOURCE OF DATA. etc.
The information contained in this report is true to the best 01 my knowledge.

CODB I - B.B. RBNNBR " SONS, XNC 71015
QUAD. tomB -

~
M.G.S. - Lie. or Reg. No.

BLBVAfiON .0 +7- 5" 12/29/00
BHGINBBR: CiI2M BILL CONS~RS
MR. B. VBNK VBNKA~B (216) 623-0402 Authorized Representative Signature Date

MORlt C<»CPLBDD WID CBlUS .ADAMS VICfOR PRAD<Jft 12/29/00

l~nlSFILL. " '''''' 1-1' IT rnPERS I 611098
Name 01 Dritler Date

WELL OWNER COPY HE-{J1205-06 (Rev. 9/96)



WELL LOCAnON MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UN/QUE WELL NO.

County Nal1)e WELL AND BORING RECORD I 611097 IANOKA Minnesota Statutes Chapler 1031

Township Name ITa;ipNO. I;~e No. IS;; No.
Fraction WEll DEPTH (completed) 1"Date Wor!< Completed. S1f.,.!q SW;. 51.5 n. 29 DEC, 2000

OtSe Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD

4800 EAST RIVER lID I FRIDLEY o Cable Tool o Driven DOug
o Auger

SDR&rfh-200
o Jetted

Show exact location of well in sedlon grid with ·X·. Sketch map of well location. 0
Showing propertY. lines.

DRIlliNG FLUIDroads and buildings. IWEll HYDROFRACTURED? DYES oNO
N BBtm>NID/WADR

I I , , WELL AT-9 FROM It. to ft.-,- -,- -,- -,-
USE o Monitoring o Heating'Cooling, I I I o Domestic o Community PWS- .... _.J_ -~- _L- o Irrigation

o Industryl'Cornmerciat, , , I o Noncommunity PWS o Remedial
W ET o TestWell o Dewatering, , , , 0

-r -,- -r- -r, , , " ,
'1,_ CASING Drive Shoe? DYes oNo HOLEDIAM.

-'- _.J- _L_ -'- 1 o Steel o Threaded o Welded, , I ,
o Plastic 0

s
I ,-----I

CASING DIAMETER WEIGHT

PROPERTY QWNER'S NAME 8 in. t036.5 ft. 28.55 lbsAt. L2 in.~1.51t.
u.s. DBPI' 01' NAVY (mROP) in. to It. . lbsJlt. __ in.to__ 1t.

Property owne(s mailing address nditlerent than well Iocalioo address indicated above. in. to ft. lbsJlt. in. to It.-- --
NAVAL PAC. ENG.~ SCREEN .JOHNSON 1 OPENHOLE

2155 BAGLB DRIVB Make SUDTTBSS S from 8'IIt.tcJ?S
. It.

NORD CRARLBS~, He 29406 Type
14"'SLO~ ~p 10ft· 17 "SlotiGauze Length

Set between 34.5 It. and 51.5 n. FITTINGS: WRX PB

S~()C~TE~L
Date meas.1P/18/00WELL OWNER'S NAME o above land surface• It. 0 below

~UroIR PUMPI,~EL (below land surface) 3 0
40Well owne(s mailing address ndifferent than property owne(s add/ess indicated above. 2. It. after • hrs. pumping g.p.m.

MTN: JIM« .JOHBS
WEll HEAD COMPLET1<:IIA!CBR MONI!'OR 7PS810

.lOBL SANDERS o Pitless adapter manutaeturer Model

(843) 820-5562
o Casing Protection o 12 in. above grade

o At-grade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION

.Well grouted? DYes oNo

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Material o Neat etent o Bent~ 0 Concrete i!r.i~1ds Bentonite
MATERIAL

from to It. • 0 yds. 0 bags

U.5 to 86 tI. 2. 0 0 yds.O bags

SAND DT1I.,.,." S 0 4 from to It. o yds.'f:J bags

NEARESTlOiN SOURCE OF CONTAMINAnoN
SlfORAGB type

SAND S 4 27
feet NORD direction

Weg disinfected upon completion? DYes' o No

gANJl ARAY g 27 48 PUMP

o Not installed
~ros

~ANn S 48 62 Manufaewre(s name
150S75-4 7.5 460V

Model numbe40 FT of 2" HP lS(f°1ts
g 62 64 Length of drop pipe ft. Capacity g.p.m.

y
Type: 0 Submersible o LS. Turbine o Recipcocating o Jet 0

rT~V 64 78 ABANDONED WELLS

Ooes property have ar'1'/ not in use and not sealed weU(s)? DYes oNo
~ ~ 78 --DL VARIANCE

CLAY M 82 0..-
Was a variance granted from the MDH for this well? DYes ONo

WEll CONTRACTOR CERTIFICATION

cr:a.un Use a second sh g 84 86 This weU was drilled under my supervision and in aocordance with Minnesota' Rules, Chapter 4725.

REMARKS, ELEVATION. SOURCE OF DATA. etc.
The infonnation contained in this report is true to the best of my knowiedge.

CODS •- S.8. RBNNBR " SONS, INC 71015

.G. S. QUAD NOMBBR -
~

- Lic. or Reg. No.

-..ullfiON ~O +7- S" 12/29/00

ENGINEER: CB2M BILL COHSfiWClfORS
MR. B. VBNK VBNKAHSB (216) 623-0402

Authorized Representaffve Signature Data

WORK C<*PLB~ WITH CHRIS ADAMS VI:CTOR PRADGIIT 12/29/00,
II ~IL "PEAS 16110'97

Name of Driller Date
,~ Lon

WELL OWNER COPY HEoOI205-06 (Rev. 9196)

.~.



MINNESOTA OEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter f03l

WELL LOCATION

CountyNa.me

ANOKA
fraction

SW,. NB 51ft.
WELL DEPTH (completed)

83083

MINNESOTA UNIQUE WELL NO.

I 611096 I
IDate Wor1< Completed

ft.

29 DBC, 2000

Property owners mailing address ~ adferent than well location address indicated above.

u S D~ OF NAVY IItIIROP)

NAVAL I'Ae. ENG. C<HGND
2155 BAGLB DRIVB
NORD CBARLES~, He 2g406

n.

DYES DNO

HOLEDIAM.

o Dug
o Jetted

WEIGHT

28.55 IbsJlt. ~in.l0.~. IbsJlt. in. to n.-- --
IbsJlt. --in.to--n.

T OPEN HOLE

trom G'6UOft~ It.

Oiam. 15 "'Length

83. 83 FITTINGS: WR X PB

Drive Shoe? 0 Yes

o Threa.ded

o

DRILLING METHOD
o Cable Tool 0 Driven

o Auger ~Rotary

o SUBDRII.L-200

CASING

~Steel
o Plastic

CASING DIAMETER

8 in.t070.831t.

___~. in. to It.

____ in. to It.

SCREEN -lOID1SOK
Make SBINLBSS S
Type ~~-ft1~_-----

SIoVGauze 10-SLO~ .
Set between 68. 83 It. and

USE 0 Domestic 0 Mon~oring 0 HeatingtCooling
o Irrigation 0 Community PWS 0 IndustlylCommercial

o Test Well 0 Noncommunity PWS ~emedial
o Dewatering 0

DRILLING FLUID IWELL HYDROFRACTURED?

~D/1fA!'BR fROM n.to

or Are Number

Sketch map 01 well location.
Showing property fines.

roads and buildings.

WELL AT-10

4900 EAST RIVER RD FRIDLEY

N

I I I I-,- -1- -r- -,-
I , I I

_I- --'- -'-- _I-
I I I I

w ETI I I I
-r- -,- -T- -r-, I I ,

'I,....
I _J _ _ L_ .,

1-,- I , -,-
S

I I ....--j

PROPERTY OWNER'S NAME

House Number. Street Name. City. and Zip Code of Well Location

Show exact location of well in section grid with "X".

WELL OWNER·S. NAME

STATIC WATER LEVEL

24 . 4 toe ft. tf.below 0 above land surface Date measu1P/ 22/00

IWel~maiIing address ~ ditlerent than property owne(s address indicated above.

WELLHEADCOM~~ l«>NIi'OR 8PS810
~itlessadapter manulac'lUrer--~ Model _

~ Casing Protection If-'2 in. above grade

o AI-grade (ErMronmenIal Wells and Borings ONLY)

Mm: JDea' JOHBS
JOBL SANDBRS
(843) 820-5562

PUMPING LEVEL (below land surface)

48.0 It. alter 3.0 Iu's. pumping __--=3=-..=0__-"lg.p.m.

f2H~S Benton~e

__0_ 0 yds. 'f-bags
____ 0 yds. 0 bags

o yds.O bags

GROUTING INFORMATION

Well grouted? ~es 0 No

Grout Material ~eat cement 0 Benton~e 0 Concrete

trom 6 to 12 It.

trom to 1t.

trom to It.

TO

n

HARDNESS OF FROM
MATERIALCOLORGEOLOGICAL MATERIALS

NEAREST KNOWN SOURCE OF CONTAMINATION

,.,. ...... _.... t:m:a.V ... ":lA ~~ 375 feet NORD
1----4;;I.A~--1:..W~-___JLJ~u..x--_+--IIlll---_l_~i..S.~....Dc:l,Well disinfected upon completion? 0 Yes sp.,o

direction S~ type

~~ A1 PUMP

o Not Installed Date installed ...,;=,..- _
GRONDFOS1--J,.C·A..·.1Tr-;¥-V'__..,..--_-+--BJllO.L-.j~..J(...__-t-.JAi:I'~A81.L.... ~~Ma.nufacture(sname -......,,.........,....--wy----I-O,--------,~ ....6t-nOVr--25810-1. •

Model number 40" Of 1.'g,,"~-- Volts ~3~01'\----
Length of drop pipe n. Capacity -!og.p.m.

Type: ~ersible 0 LS. Turbine 0 Reciprocating 0 Jet 0

ABANDONED WELlS

Does property have any not in use and not sealed well(s)? D Yes ~

1-------------I------+-----I-----1f-----l VARIANCE

Was a variance granted from the MDH for this well? 0 Yes ~

WELL CONTRACTOR CERTlflCAnON

This well was drilled under my supervision and in a<=rdance with Minnesota Rules. Chapter 4725.
The infonnation contained in this report is true 10 the best of my knowledge.

Use a seccnd sheet Ifneeded

REMARKS. ELEVATION, SOURCE OF OATA, elc.

CODS I ­
M~G.S. QUAD NUMBER - -
BLBVAfiON .0 +7- sn
BNGINBBR: CB2M BJ:LL CONSTRUCTORS
MR. B. VBNlt VBNItAftSJI (216) 623-0402
""RIC cacPLBTBD Wl:D CHRIS ADAMS

I~T8f;/~PE~ERS I ·611096
WELL OWNER COpy

B.B. RBNNBR , SONS,

Authorized Representative Signature

Name of Driller _. ",-., ..,

INC 71015
Lie. Of Reg. No. •12/2g/00

Date

12/2g/00 -
Date

HE-ot20s-06 (Rev. 9196) ,
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Boring Logs and Pump Test Data
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Appendix Bl

Gamma Logs
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SUBSURFACE BORING LOG
AMERICAN
ENGINEERING
TESTING, INC.

AET JOB NO: 01-00535 LOG OF BORING NO. AT-7 (p. 1 of 2)

PRomCf: NIROP; Fridley, MN

DEPTH SURFACE ELEVATION: GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC
FEET MATERIAL DESCRIPTION TYPE IN. WC DEN LL PL % 20C

7W' Concrete

1 - Fill, mixture of silty sand and clayey sand, black
10 M I SS 12

and brown.

2 Fll..L

3- Fill, mostly silty sand, black
9

MI
SS 17

4
.,'

5 -
','

Sand with silt, fme to medium grained, brown ',' 6 M SS 15
mottled, moist, loose (SP-SM) , ,

6-
','

7
','

'.' , '

Sand, medium to fme grained, light brown,
......

8- ",:.::.::: 7 M SS 15
moist, loose (SP) · ." :.

,. · '.':',
9

'.',. '

, '
· '
, '
,,'
, '

10 -
',' , '

Sand, fine to medium grained, light brown, :?,:>
: COARSE 10 M SS 15

moist, loose (SP) . ALLUVIUM
11- .': .

,. '

, ,
' '

12 ' '

'.'.':

13 -
16 M SS 14

Sand, a little gravel, a cobble at about 13'12',
.,

, ,

medium to fine grained, light brown, moist,
....

14 -
',. · '

medium dense (SP)
....

,.

'.'
"

, ,
' '

15 - .' :':',
, , 15 M SS 13
.,'

' '

16 - · ',. ,

· , · '

"
' '

17
','

, '

Sand, fine to medium grained, light brown,
....:<.-:

16 M SS 15
18 -

· ,.. :
moist, medium dense (SP) ;":',:.....

19
',' · '

, ,

20 -
' ,

Sand, a little grave~ ·medium grained, light '.' 15

~~
SS 14

21 -
brown, moist to about 20'12' then waterbearing, ' , , '

medium dense to loose (SP)
. ',:
.', .

" ,. , '

DEPTH: DRILUNG METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO

DATE TIME SAMPLED CASING CAVE-IN DRILUNG~L WATER THE ATIACHED
0-24' 3.2511 HSA DEPTH DEPTH DEPTH FLUID LEVE LEVEL

24-37' RDwlDM 10/13/00 1:59 23.0 21.0 20.7 20.6 SHEETS FOR AN

10/13/00 2:11 23.0 21.0 20.7 20.6 EXPLANATION OF

COMPLETED: 10/13/00 10/13/00 4:25 38.5 24.0 37.6 0.5 . TERMINOLOGY

CC: SG CA:BR Rig: 33R 10/19/00 10:15 38.5 24.0 37.0 15.4 ON TIllS LOG

2/99



AMERICAN
ENGINEERING
TESTING, INC.

ffim~ACEBOIDNGLOG

AET JOB NO: 01-00535

PROJECf: NffiOP; Fridley, MN

LOG OF BORING NO. _...:.;A:::..:T=---....:...7_.1.I:('rD::.:.,.-=2=-o=fc...::2::.L~)~

DEPTH
IN

FEET MATERIAL DESCRIPTION
GEOLOGY SAMPLE REC. FIELD & LABORATORY TESTS

N MC
TYPE IN. WC DEN LL PL % 20(

23-

24 - Sand, a little gravel, medium grained, light
brown, moist to about 20W then waterbearing,

25 - medium dense to loose (SP)

26 -

','
.' "."

'" ..

, '

.": .

..": .

9 W

8 W

9 W

14 W

88

S8

SS

SS

17

18

11

13

.." ::
31 -1------------------+.:-'~', '

.": .

8 W

9 W

SS

SS

12

13

32 -
Sand, a little grave~ medium grained, light
brown, waterbearing, loose (SP)

33 -

34 -
..:.:

35 -t----------------+":..:,..:j

36 - Sand, fine to medium grained, light gray,
waterbearing, loose (SP)

37 -

9 W I S8

7 W I 55

10

9

38 -I-===--=-===:=----------r-.:.''.:.,;'+- -+-_9-+-W_Ir--S_S-r_l--11f---+--J--4---!---l
END OF BORING

2/99



.SUBSURFACE BORING LOG
AMERICAN
ENGINEERING
TESTING, INC.

AET JOB NO: 01-00535 LOG OF BORING NO. AT-8 (p. 1 of 2)

PRomCf: NlROP; Fridley, l\1N

DEPTH SURFACE ELEVATION: GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC TYPE IN. % 20CFEET MATERIAL DESCRIPTION WC DEN LL PL

6" Concrete

1 -
7 M SS 7

Fill, mostly sand, brown

2

3- Fill, mostly clayey sand, black FILL 4 M SS 8

4

. 5 -
Fill, mixture ofsilty sand and sand, a little lean 10 M SS 15

6-
clay, brown, dark brown and a little black

7
'.'

8-
Sand with silt, a little gravel, medium to fine '.' 16 M SS 15
grained, brown, moist, medium dense (SP-SM) '.'

9
'.'

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

10 -
· . · .

Sand, fine to medium grained, light brown,
......

' .. 9 M SS 13'.' · .
moist, loose (SP)

......

11-
'.'
.' ':.'

' ..
'.' · ..... .. .

12
'.' · .

:.:-:;-:::
: COARSE

Sand, a little gravel, medium to fme grained, . ALLUVIUM 11 M 'SS 13
13 - light brown, moist, medium dense (SP) " ..': .

. : ..........

14
· .

',' ,',

15 -
'.'

MI
Sand, fine grained, light brown, moist, loose

'.'.. 10 SS 16',' ,'.

(SP)
......

16 -
'.'.......

' ..
'.'......', .

17
· .

'.'

Sand, medium to fine grained, light brown, · .',. 14 M SS 16
18 - '.'

moist, medium dense (SP)
......
'.'

.":'.'' ..
19

".'

· .

Sand, fine to medium grained, light brown,
" -,'

' ..
20 - '.'

7J:~
moist, loose (SP)

'.'.'. SS 16'.'

" ".:':',

21
',' ,',

Sand, a little grave~ medium grained, brown, ' ..
· .

waterbearing, loose (SP)
........ .

" ,',

DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO

DATE TIME SAMPLED CASING CAVE-IN DRILLING~L WATER THE ATTACHED
0-24' 3.25" HSA DEPTH DEPTH DEPTH FLUID LEVE LEVEL

24-36' RDwlDM 10/13/00 10:16 23.0 21.0 20.8 20.5 SHEETS FOR AN

10/13/00 10:32 23.0 21.0 I 20.8 20.5 EXPLANATION OF

COMPLETED: 10/13/00 10/13/00 11:57 37.5 ·24.0 36.0 1.5 - TERMINOLOGY

CC: SG CA:BR Rig: 33R 10/18/00 11:00 37.5 24.0 35.0 15.0 ONTHlS LOG

2/99



SUBSURFACE BORING LOG

4

3

2

4

8

14

16

17

13

S8

SS

S8

SS

SS

SS

SS

S8

8S

9 W

9 W

6 W

lOW

LOG OF BORING NO. AT-8_...::..=.;::......::.....-.J..a::..:.....=.....:=....::~

lOW

18 W

19 W

10 W

10 W

SAMPLE REC. FIELD & LABORATORY TESTS

N MC TYPE IN. WC DEN LL PL % 2

,', ..':.
," ,',

,': .
"."

""".....

" "" "......

GEOLOGY

· .',.
" .

· ,":.
" "" ""

· ,':.

· ,':.

.: .:-
· .',.

· ,,::

· .',.

· ". ".

· ." " .. ', .

· ." ""

· ,'.'.· ." " .. ', ..

.', .· ".. '

:':'::-::: COARSE
:":"<.:: ALLUVIUM
" ."" .
" .

" ."

Sand, a little gravel, medium grained, brown,
waterbeadng, loose (SP)

MATERIAL DESCRIPTION

Sand, a little gravel, medium grained, light gray,
waterbearing, loose to medium dense (SP)

END OF BORING

AMERICAN
ENGINEERING
TESTING, INC.

33 +----------------j~""":..:.,...:j"""

29

27

25

32

37

24

35

23

31

30

34

26

36

28

AET JOB NO: 01-00535

PROJECf: NIROP; Fridley, MN

DEPTH
IN

FEET

2/99



AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO: 01-00535 LOG OF BORING NO. AT-9 (p. 1 of 4)

PRomCf: NIROP; Fridley, MN

DEPTH SURFACE ELEVATION: GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC
FEET MATERIAL DESCRIPTION TYPE IN. WC DEN LL PL % 20<

Fill, mostly silty sand, a little grave~ dark brown

1
6 D S8 20

2-
Fill, mostly silty sand, black FILL

3-
5 M 88 17

4 · ,': ....
" ....: ..

5-
· .

Sand, fine to medium grained, light brown,
:.,: :· ..... 5 M 88 16... · .

6-
moist, loose (SP) :";:":'-:

......
. ': .:......· .

7
... · .

· .
"'::':.> MI" . 10 S8 16

8-
...

" .

Sand, fine grained, light brown, moist, loose ".
" . · .

(SP) ":-."
9- · ':.::'

.",,': .
"." · .
· .',.

10 - ·':::.> MI',:::.:.:: 12 88 13

Sand, a little gravel, medium grained, light
...

11-
.:\:( COARSE

brown, moist, medi~ dense (SP) ALLUVIUM
,' ..

12 - :.::-:.::
... · .

I· .
" . 11 M S8 17

13- :..:.:.. ".. " · ........
" .

14
· . - .

..
. ',' · .

15 - ...

MI· "

· . 7 S8 17
· .

16 - .' :
Sand, a little gravel, fine to medium grained,

.......
light brown, moist to 20W then waterbearing, - .

17 - loose to medium dense to loose (SP)
· .

· .. ': .-
18 - .... 7 M S8 17

· "...

19 -
" . · .

." ... 9 M S8 17
· .

20 -
.. · .":-.'

· . y
" .

21 -
... -.. 11 M/W S8 19· .

· .
· "

DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS REFER TONOTE:

DATE TIME SAMPLED CASING CAVE-IN DRILLING WATER THE ATTACHED
0-24' 3.25" HSA DEPTH DEPTH DEPTH FLUID LEVEL LEVEL

24-851h' RDwlDM 10/12/00 10:53 24.0 22.0 21.8 20.7 SHEETS FOR AN

10/12/00 11:25 24.0 22.0 21.8 20.7 EXPLANATION OF

COMPLETED: 10/18/00 10/12/00 3:38 60.0 24.0 . 2.7 . TERMINOLOGY

CC: SG CA:BR Rig: 33R 10/19/00 8:30 86.0 24.0 84.0 21.2 . ON THIS LOG

2/99



AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO: 01-00535 LOG OF BORING NO. AT-9 (n. 2 of 4)

PROJECf: NIROP; Fridley, :MN

DEPTH GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC
FEET MATERIAL DESCRIPTION TYPE IN. WC DEN LL PL %200

Sand, a little gravel, fine to medium grained,
23- light brown, moist to 20W then waterbearing, ....· . wi..... 6 55 16loose to medium dense to loose (SP) .'.

", .

24

.'
25 - Sand, a little gravel, medium grained, light ,'. 5 wi 55 10, '

26 -
brown, waterbearing, loose (SP)

.', .

.'.
27 ,': .

, '

ISand, fine to medium grained, light gray, 12 W 5S 11
28 - waterbearing, medium dense (SP) · .

. ,,'
..

29
' '

.'

..': .

30 - 9 W I S5 15Sand, fine grained, light gray, waterbearing, " ,',....

31 - loose (SP) . , '

" '

32 - · '
.', .

· '

I· . 8 W SS 8
33 - · '

.'

34

:.:.>.:.
COARSE
ALLUVIUM

35 - ".:" 6 W I S5 11
· '

36 -
· .

.' '.'

..:
' ..

37 -
· .

I' . 7 W SS 12

38 - ....' .

Sand, a little gravel, medium grained, light gray,

39 -
waterbearing, loose (SP)

.' .

I.' · . 9 W SS 12· .

40 - "
' '

:
" .

41 - ' . wi7 SS 19
. ',:-:',

42 - · '

43 - .'

I
"

, . 6 W S5 13......

44- .....

,': .
45 -

'.
.',,'

I' . 7 W SS 12

46 ,': .

47 - Sand, fme to medium grained, light gray, : · '

waterbearing, loose (SP) 7 W I SS 14

- · '

2/99



A!\1ERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

• AETJOBNO:

PROJECf:

01-00535
NIROP; Fridley, MN

LOG OF BORING NO. _...=.;A=T::,..-..:;..9-->.1(p=..;;•....;;;3:.,...o=f:....4;.L)_

DEPTH
IN

FEET MATERIAL DESCRIPTION
GEOLOGY SAMPLE REC. FIELD & LABORATORY TESTS

N MC TYPE IN. WC DEN LL PL % 2

FINE
ALLUVIUM

FINE
ALLUVIUM 34 M

3

17

18

20

12

20

12

24

ss

ss

ss

ss

ss

ss

ss

ss

29 W

22 W

26 W

17 W

11 M

33 W

22 M

49

50

51
Fat clay, reddish brown to grayish brown, stiff to
hard to very stiff, lenses ofsilt arid silty sand

52
(CHlCL)

53

54

55

56

57 Sand, fine to medium grained, light gray,
waterbearing, medium dense (SP)

58

59 Sand with silt and gravel, medium grained,

60
brown, waterbearing, medium dense to loose
(SP-SM)

61

62

63
.Gravel with sand, brown, watetbearing, medium
dense (OP)

64

65

66

67
Lean clay, brownish gray, very stiff to hard to

68
very stiff, lenses and layers of silt, lenses of silty
sand and waterbearing sand (CL)

69

70

71

72
Lean clay, brownish gray, very stiff to hard,

73 lenses ofsilty sand, silt and waterbearing sand
(eL)
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SUBSURFACE BORING LOG
AMERICAN
ENGINEERING
TESTING, INC.

AETJOB NO: 01-00535 LOG OF BORING NO. AT-9 (P.40f4)_

NIROP; Fridley, l\1NPRomCf:

DEPTH GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC TYPE IN. % 20(FEET MATERIAL DESCRIPTION WC DEN LL PL

35 w~ SS 18
75 - Lean clay, brownish gray, very stiff to hard, FINE

lenses ofsilty sand, silt and waterbearing sand ALLUVIUM
76 - (CL)

32 W I SS 20
77 -

78 Silty sand, fine to medium grained, brown, wet, · .. .
medium dense (SM)

, ,
, . 26 W SS 20

79
· .

Sand with silt, fine to medium grained, brown, ::·r ': COARSE
waterbearing, medium dense (SP-SM) "." .:' ALLUVIUM

'80
".' .
, .'· ,

Silty sand, fine to medium grained, brown, wet,
, ,

I· ." . 32 W SS 7
81 -

· .

dense(SM)
..

, ,
, ..
, .

82
' .

Lean clay, brownish gray, very stiff, lenses of IBNE 28 wi SS 20
83 - silty sand and waterbearing sand (CL) ALLUVIUM

84

85 -
Sand with silt, a little gravel, medium grained, COARSE 19 W I SS 15
brown, medium dense (SP-SM) '.'

ALLUVIUM

86
' .

END OF BORING.

Note: Boring temporarily terminated at a depth
of60' on 10/12/00. Set up over boring on
10/18/00 and extended boring to depth of 86'.
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SUBSURFACE BORING LOG
AMERICAN
ENGINEERING
TESTING, INC.

AET JOB NO: 01-00535 LOG OF BORING NO. AT-10 (p. 1 of 4)

PROJECf: NIROP; Fridley, :MN

DEPTH SURFACE ELEVATION: GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC TYPE IN.
FEET MATERIAL DESCRIPTION WC DEN LL PL % 20~

",3" Bituminous pavement rf--

5 M I SS 15
1 -

2- Fill, mixture of silty sand and sand, a little FILL

3 -
gravel, brown and dark brown 5 M I ss 10

4-
· .'

5 - Silty sand, fine grained, dark brown to brown,
· .
· .'.. 7 I SS

moist, loose (SM)
· . M· 17
· .. .

6-
· .
· .· .

· .
7-

.; .....
'.'· .

:.::::.:'
6 I ss' .. M 15

S-
'.'

' ..
'.::.: :.
· . · .

9 -
Sand, fine grained, light brown, moist, loose to ;:::;;:;:~: COARSE
very loose (SP) . ALLUVIUM

10 - :': :....: 5 M I SS 16

11-
· . · .

:
' ..
.' '.:

· .
12-

. ; .....

· . · .

' .. 4 M I SS 17
13-

· .
:::":'.:

14 - .: .:.
· . · .

.. ' :

15 -
Sand, a little gravel, medium grained, brown, · .

Imoist, loose (SP) '.' · . 6 M SS 17

16 -
'.'. ':,'

17
'.'

".'

.' · . 9 M SS 17
IS -

· .
Sand, medium to fine grained, light brown, · . · .
moist, loose (SP) .'

19 -
".'....

.'
· .

20 - ....

M~
· . 8 SS 17

" ,.':.

21 -
· . · .

· . · .· .
· .

DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO

DATE TIME SAMPLED CASING CAVE-IN DRILLING~L WATER THE ATTACHED
0-54' 3.25" HSA DEPTH DEPTH DEPTH FLUID LEVE LEVEL

54-83' RDwfDM 10/16/00 U:45 26.0 24.5 25.6 None SHEETS FOR AN

10/16/00 1:16 29.0 27.0 28.3 None EXPLANATION OF

H HlINC;
10/17/00 TERMINOLOGY

COMPLETED: 10/17/00 11:18 53.5 52.0 53.1 51.2

CC: SG CA:BR Rig: 33R 10/17/00 11:23 53.5 52.0 53.1 48.6 ON THIS LOG
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~
AMERICAN

A ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

17

12

15

15

16

15

16

18

ss

ss

ss

ss

ss

ss

ss

LOG OF BORING NO. _A=T,--=10""--~-=-,::,::",,...:..<-J

12 M

31 M

27 M

17 M

36 M

10 M

33 M

10 M

SAMPLE REC. FIELD & LABORATORY TESTS

N MC TYPE IN. WC DEN LL PL % 2
GEOLOGY

,' ..

;. ,',

..
· ..

.:. ,".

· .
· .':

. :. ,',

...
.. .

· .: .:

.:. ,'.

· .· .':
" ....: .

· .· ..

...
.':.'

," .. ':.
· .· ..

· '.'

.....
· .

MATERIAL DESCRIPTION

9 M SS 20

Clayey sand, a little gravel, brownish gray, stiff, TILL
lenSes ofwaterbearing sand below about 61'
(SC)

13 M SS 18

Sand, a little gravel, medium grained, light
brown, moist, medium dense (SP)

Sand, fine grained, light brown, moist, loose
(SP)

Sand with silt and gravel, medium grained, :.. :... COARSE
brown, moist, dense to medium dense to dense to :.:.:.::: ALLUVIUM
medium dense (SP-8M) .', .

26

40

42

43

27

28

35

41

44

30

33

32

37

:.:" .:
24 +---------------+-:-':-1...

:. ,'.

34

31

38

39 +-----------------b:,W---~

47 .

29

25

46

45

36

AET JOB NO: 01-00535

PROJECf: NIROP; Fridley, l\tIN

23

DEPTH
IN

FEET
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Il AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.

AET JOB NO: 01-00535 LOG OF BORING NO. AT-I0 (p. 3 of 4)

PROJEcr: NIROP; Fridley, MN

DEPTH GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC
FEET MATERIAL DESCRIPTION TYPE IN. WC DEN LL PL %2

SS 18

49

50 11 M SS 18

51

52

53
10 M SS 18

Clayey sand, a little gravel, brownish gray, stiff, TILL

54
lenses ofwaterbearing sand below about 61'
(SC)

55 11 M SS 18

56

57

58
12 M SS 18

59

60 10 M SS 18

61

62
15 M SS 24

63

64
12 M SS 19

65 , ,
','

66
',' 27 W SS 14
','
" ,

67
','

Sand with silt, a little gravel, fine to medium
" ,

COARSE
grained, grayish brown, waterbearing, medium ','

ALLUVIUM 36 W SS 17
68 dense to dense (SP-SM)

','

, ,

69
','
" ,

','

, , 35 W SS 17
70

'.'
" ,

','
" ,

71
','

'.'
" ,

72
45 W SS 15

Sand with silt, a little gravel, fme grained, ','

73
brown, waterbearing, dense (SP-SM)

','
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AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO: 01-00535 LOG OF BORING NO. AT-I0 (D. 4 of 4)

PROJECI': NIROP; Fridley, MN

DEPTH GEOLOGY SAMPLE REC.
FIELD & LABORATORY TESTS

IN N MC
FEET MATERIAL DESCRIPTION TYPE IN. WC DEN LL PL %2OC

' .. 107 W SS 0. : .. ".

75 -
'.'

' ..
'.' · .
· . · . 32 W SS 16

76 - Sand with silt, a little gravel, fine grained, ::: :.: COARSE
brown, waterbearing, dense (SP-SM) .' . :- ALLUVIUM

77 -
'. · .
: 37 W SS 17

78 - · .
. .

79 -
. '

:. ,",

I80 -
· . 62 W SS 0

81
'.'

82 -
50 W I SS 20

Clayey sand, a little gravel, grayish brown, hard, TILL

83 -
lenses of waterbearing sand (SC)

84 -
148 MI SS 15

END OF BORING

Note: N-value at 73' and 79' influenced by
gravel or cobble.

~-:.
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Extraction Well Logs



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

• FIELD REPRESENTATIVE: \!JC!o,f ~7b l.

DRILLING CONTRACTOR: Etll, X'etVAJel.

TYPE OF FILTER PACK: AJA--!-I;;.12
GRADIATION:
AMOUNT OF FILTER PACK USED: Z-

DRILLING TECHNIQUE: A.t'!>.k,4 .l::!2B.d TYPE OF BENTONITE: Nd"n. t2.
AUGER SIZE AND TYPE: I.?~~ S;A':ee.;~ Ia"'-AMOUNT BENTONITE USED: _-=======-__
BOREHOLE IDENTIFICATION: /lr:- z.. TYPE OF CEMENT:
BOREHOLE DIAMETER: a') Zb Si:-~«'IO"t:i:cM/aI AMOUNT CEMENT-U-S-E-D-:--------
WELL IDENTIFICATION: A r - :z. GROUT MATERIALS USED: _

1/ - "7--0 b

WELLCONSTRUCTIONSTARTDATE:z'.9 ~l e=~
WELL CONSTRUCTION COMPLETE DATE: 1/ -~/-c:£1 DIMENSIONS OF SECURITY CASING: /?!A

TYPEOFWELLCAP: S~~~
TYPE OF END CAP: ~=~;p~ YA7e..

SCREEN MATERIAL: _""':""':'"""-=5:;....;,,'-7S.....,-=-- _
SCREEN DIAMETER: ---.&.$?;L~_..._.Le...l.,_=s=___ _
STRATUM-SCREENED INTERVAL (FT): _

/ _ _ /. " .COMMENTS:
CASING MATERIAL: >nt'f!?/,,3'~ 0NI /0 ..s/or. .5~A.q42,.u
CASING DIAMETER: ?" $/) I L II' A' ... t> // I'~ L ~ ....Ll. /)

_-;: r'l2t? -"-# 0 lP~TTt:::?'Zt::'/"'- Jje-...JIf.. / /-

VA,

LEGEND

Q GROUT

• BENTONITE SEAL

r.::JJ.::.:::J FlL1ER PACK

•
r-o-'--- DEPTIITO TOP OF FILTER PACK lvAuve

r-_--DEPTII TO TOP OF BENTONITE SEAL

1-__-- DEPTII TO TOP OF SCREEN

.......-- SECURITY CASING

~~~~~-GROUND SURFACE (REFERENCE POIN1)

"'T"'~=--,---CASING LENGTH ABOVE GROUND SURFACE

·.··.··.
SCREEN-[·· :::
LENGTIi .-.

-'-!l!..... :::·~ :.: :: /6//
SAND CEi.LAR~ •••~J":"••=F-__-- DEPTII TO BASE OF WELL . ::5~

LENG11I • •• • • •• 3<7' /' /.
ft)All~ BOREHOLE DEPrH 0 b ,-

SPECIAL CONDITIONS
(describe and draw)

•

NOT TO SCALE

INSTALLATION OBSERVED BY: ..:( Of -:fD h ;t).5GfVt .

DISCREPANCIES: .,....- -:....__



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

•
DIMENSIONS OF SECURITY CASING: ;t/A

TYPE OF WELL CAP: ~"e.t /]/I-y
TYPE OF END CAP: teJ2~d (?AR

FIELD REPRESENTATIVE: lJ,i/Pg PIl(Xt,6 /; TYPE OF FILTE""R~P:AC~K~:~,v~A-~(j~/~V~' .e~===
GRADIATION: _

DRILLING CONTRACTOR:EtI. ReaJ/UtVl AMOUNT OF FILTER PACK USED: -

DRILLING TECHNIQUE: ~o..J.iJ & l!1.u d TYPE OF BENTONITE: /l? ,:J-
AUGER SIZE AND TYPE: Id ''''in :'-B&4~ /64' AMOUNT BENTONITE USED: __- ~-

BOREHOLE IDENTIFICATION: 11:1'- S?" TYPEOFCEMENT: --'-_
BOREHOLE DIAMETER: !.>', lS 5a{!~~ ,/::)4' . AMOUNT CEMENT USED: _
WELL IDENTIFICAnON: ,4- r- 8' GROUT MATERIALS USED: _

WELL CONSTRUCTION START DATE: / /)-30-ro
WELL CONSTRUCTION COMPLETE DATE: 11-:J/~

SCREEN MATERIAL: --=:5.::::::....:.s::=..L,_'----=---..",- _
SCREEN DIAMETER: !?" A ~.
STRATUM-SCREENED INTERVAL (FT): -

CASING MATERIAL: ~,t<el . <?2"'WA# COMMENTS: / 3 $/0 T-St!'~4i?.eA.J
CASING DIAMETER: 8"..£ a / -:t.// . /Lv::n

. f)~;4;;A$e4;V ft'

END CAP

•
Q GROUT

• BENTONITE SEAL

F:::It.=::::J F1LTER PACK

LEGEND

I

~__-- DEPTH TO TOP OF FILTER PACK IlJAVlJe

.-----DEPTH TO TOP OF SCREEN

.....,........- SECURITY CASING

~'-..lo.~~~-GROUND SURFACE (REFERENCE POIN1)

. / 1/

'-oJlll':'".=t=--__--DEPTH TO BASE OF WELL 31= b
~- BOREHOLE DEPTH 3 -;-16//

1 ....:.&.---- CASING LENGTH ABOVE GROUND SURFACE

SPECIAL CONDITIONS
(describe and draw)

NOT TO SCALE •

INSTALLED BY: _U,~ loA.. fkcx:,czhr INSTALLATION OBSERVED BY:-:r:' C; I a:,/-r;;;6~
""DISCREPANCIES: -:-__



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

DIMENSIONS OF SECURITY CASING: /VI!!)~ /:Vshrilfeol

TYPE OF WELL CAP: &-01'~.I~ f.e ~"'A/f-7
TYPE OF END CAP: wed;/' /l elAt2

• FIELD REPRESENTATIVE: VIC f~/lf1?oo,J"..J:. TYPE OF FILTER PACK: /VA ~I ~ .e
() GRADIAT10N: ------=:::::;~7'f---

DRILLING CONTRACTOR:. E,f/, K€IIJ4JeJJ AMOUNT OF FILTER PACK USED: A!.?A
DRILLING TECHNIQUE: Rd fa.? ~«d TYPE OF BENTONITE: /rl?AI - «-5~
AUGER SIZE AND TYPE: 101 '"~ $~~'~ /t:J'''at AMOUNT BENTONITE USED: - ...

~Aee.tlJ

:g:~~g~~ ~~~~~~~~~~ t£:JikH jrJ// :~~~~C~~~~-U-S-E-D-:--------
WELL IDENTIFICATION: Ii -r '7 GROUT MATERIALS USED: _

WELL CONSTRUCTION START DATE: / / -/3-(JO
.WELL CONSTRUCTION COMPLETE DATE: /I-:JI""OS.

, »

SPECIAL CONDITIONS
(describe and draw)

•
~f-- SECURITY CASING

"T"'~.--CASING LENGTH ABOVE GROUND SURFACE

1-oI.......~~-..l--GROUND SURFACE (REFERENCE POlNl)

LEGEND

D GROUT

• BENTONITE SEAL

1:·:·:1 FILTER PACK

~--- DEPTH TO TOP OF BENTONITE SEAL

.: r-__.-- DEPTH TO TOP OF Fn.TER PACK Nt! T/';.p..... / ,/ "",

-{

.:. ..-----DEPTH TO TOP OF SCREEN 7£ b

~~ . ::: /eJ/ /~';- /~ 51cr-

17' :~:... FN~~s/:T;91t-tu;~
SAND CELLAR ---c :::.....-.~..:-::..:F-----DE.1>'fH TO BASE OF WELL 9 b

LENGTH ~/I 6//
{/ BOREHOLE DEPTH _.=::>;,.:.......'--li_~_

NOT TO SCALE

INSTALLATION OBSERVEDBY~q,..::k;;hA/s<:/?z-• INSTALLED BY: V!ck>1. fJk>Uj~ I::.
DISCREPANCIES: -.:..__



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: U"~foR fRcuyhf TYPEOFFILTERPACK: _
GRADIATION:

DRILLING CONTRACTOR: £, II, Ren}llJe~ AMOUNT OF F-IL-TE-R-P-A-CK-U-SE-D-:------.
DRILLING TECHNIQUE: iokLV h1ud TYPE OF BENTONITE:
AUGER SIZE AND TYPE: fd." h,.&~ 4.p..., In?AMOUNT BENTONITE U-S-E-D-:--------

BOREHOLE IDENTIFICATION: A rIo TYPE OF CEMENT: ....:.- _
BOREHOLE DIAMETER: P'I~Se.-Aeen.>~{of' AMOUNT CEMENT USED: _
WELL IDENTIFICATION: AT /0 GROUT MATERIALS USED: _

•
WELL CONSTRUCTION START DATE:
WELL CONSTRUCTION COMPLETE DA-TE-j.,./-r_--:~-..a:>- DIMENSIONS OF SECURITY CASING: Gbe. P!A~

SCREEN MATERlAL: S S TYPE OF WELL CAP:
SCREEN DIAMETER: ~ , r e..s TYPE OF END CAP: --t-'LJ-e......,Ir-CR.".e-;J-r-....,P~/..---:Are-""---
STRATUM-SCREENED INTERVAL (FT): -====-_

C" "COMMENTS:/O sloT
CASING MATERIAL: ..,iI-~e/ # S;ld. WAI; ..
CASING DIAMETER: 8'" ..r-lJ

•

•LEGEND

[] GROUT

• BENTONITE SEAL

~8 FlLTERPACK

t-_-- DEPTIi TO TOP OF BENTONITE SEAL

.-_-- DEPTIi TO TOP OF Fn..TER PACK ..tJ}/Ih ;;. e

.----DEPTIi TO TOP OF SCREEN

.....~- SECURITY CASING

I--I-"'~~~-GROUNDSURFACE (REFERENCE POINT)

NOT TO SCALE

INSTALLATION 03SERVED BY: .::r; ~ JO!INSOA/

; :-

"""'B;r:~-- CASING LENGTIl ABOVE GROUND SURFACE

....---PlMENTION OF CONCRETE PAD _-.,..._"'---

·..·..·.

-[ :::
SCREEN .'.
LENGTIl .'.

I ~ , .:•

..l..:>t!.- ••
•••• END CAP

SANDCELLAR ---c. :::,.....~:.*:~1---DEPTIiTOBASEOFWELL
~ " • • • • • • • BOREHOLE DEPnl

INSTALLED BY: tJ/~-ktI. PI2.C'(,(qh t-
o ""

SPECIAL CONDITIONS
(describe and draw)

DISCREPANCIES: ~-_----.:..-_



•
AMERICAN
ENGINEERING
TESTING, INC.

REPORT OF SUBSURFACE BORINGS

CONSULTANTS
• GEOTECHNICAL
• MATERIALS
• ENVIRONMENTAL

PROJECT:

NIROP
4800 EAST RIVER ROAD
FRIDLEY,NITNNESOTA

AET JOB NO.: 01-00535

REPORTED TO:

EH RENNER AND SONS
15688 JARVIS STREET NW
ELK RIVER, MN 55330

ATIN: ROGER RENNER

DATE: OCTOBER 25,2000

INTRODUCTION

During the period of October 11-18, 2000, American Engineering Testing drilled 4 test borings

• at the referenced project site. The scope of services (boring, location, depth, etc.) was requested

by EH Renner & Sons.

AUTHORIZED WORK SCOPE

Soil Borings

Procedures

The boring locations were made at locations selected by EH Reniler & Sons.

We have not included a sketch indicating the boring locations or ground surface elevations at the

boring locations as it is our understanding this information will be supplied by others.

•
The boring and sampling was done using the split-spoon and auger methods. Refer to the attached

sheet (Boring Log Notes) for additional information.

"AN AFFIRMATIVE ACTION EMPLOYER"

550 Cleveland Avenue North. St. Paul, MN 55114. 651-659-9001. Fax 651~659-1379

Duluth. Mankato· Marshall. Rochester. Wausau· Rapid City



AET # - Page 2

All boreholes were backfilled with bentonite grout.

A field log was maintained for each soil boring. Information on field logs includes: contacts

between soil layers; geologic)dentification (driller's opinion) of materials; notes; and other

information.

Soil samples were then examined in the laboratory, and soil classification information was added

to the field logs. Soil identifications and descriptions are in accordance (generally) with the ASTM

Visual-Manual (D2488) system as shown on the attached sheet. The samples will be discarded or

returned to the Client at AET's discretion; unless within 30 days' of the report date, the client

provides a written request that AET store or ship the samples, at the client's expense.

Typed logs were then prepared from field logs. The typed logs may not contain all information

shown on field logs. (Field logs are available for inspection by our client.)

Results

Typed copies of the field logs are enclosed. Refer to the attached logs for a description of the

subsurface conditions encountered in the borings. The logs show: the depths to the contacts

between the soil layers; the identification and geology of the soils; water level measurements;

standard penetration resistance (N-column); and other information. Refer to the attached sheets

(Boring Log Notes, Classification of Soils for Engineering Purposes, and General Terminology

Notes) for descriptions of terminology used on the logs.

DECONTAMINATION

The drill rig and tools were steam-cleaned before being brought on the site.

•

•

•



•
AET #. - Page 3

Drilling tools and down-hole equipment and materials were steam-cleaned before drilling each

boring.

REMARKS

Subsurface soil and ground water conditions can vary from that encountered in the borings at other

locations, depths and times. Refer to the attached sheet for more information regarding limitations

of subsurface exploration.

As requested by EH Renner & Sons, this is a factual report only.

To protect the addressee, the public, and ourselves, this report (and all supporting information)

• is provided for the addressee's own use. No representations are made to parties other than the

addressee.

. American Engineering Testing, Inc. appreciates this opportunity to be of service to you. If you

have any questions or need further help, please call me at (651) 659-1356.

Report Prepared By:

Pat Francis
Drilling Manager

•



EXPLORATION/CLASSIFICATION METHODS

Samp1in~Methods
Split-8poon Samples (SS)

Standard penetration (split-spoon) samples were collected in general accordance with ASTM:DI586. This method
consists of driving a 2" O.D. split barrel sampler into the in-siUl soil with a 140-pound hammer dropped from a height
of 30". The sampler is driven a total of 18" into the soil. After an initial set of 6", the number of hammer blows
to drive the sampler the final 12" is known as the standard penetration resistance or N-value.

Disturbed Samples (DS)
Sample types described as "DS" on the boring logs are disturbed samples, which are taken from the flights of the
auger. Because the auger disturbs the samples, possible soil layering and contact depths should be considered
approximate.

Sampling Limitations
Unless actually observed in a sample, contacts between soil layers are estimated based on the spacing of samples and
the action of drilling tools. Cobbles, boulders, and other large objects generally cannot be recovered from test
borings,.and they may be present in the ground even if they are not noted on the boring logs.

Classification Methods
Soil classifications shown on the boring logs are based on the Unified Soil Classification (USC) system. The USC
system is described in ASTM:D2487 and D2488. Where laboratory classification tests (sieve analysis or Atterberg
Limits) have been performed, accurate classifications per ASTM:D2487 are possible. Otherwise, soil classifications
shown on the boring logs are visual-manual judgments. Charts are attached which provide information on the USC
system, the descriptive terminology, and the symbols used on the boring logs.

The boring logs include descriptions of apparent geology. The geologic depositional origin of each soil layer is
interpreted primarily by observation of the soil samples, which can be limited. Observations of the surrounding
topography, vegetation, and development can sometimes aid this judgment.

Water Level Measurements
The ground water level measurements are shown at the bottom of the boring logs. The following information appears
under "Water Level Measurements" on the logs:

• Date and Time. of measurement
Sampled Depth: lowest depth of soil sampling at the time of measurement

Casing Depth: depth to bottom of casing or bollow-stem auger at tim~ of measurement

Cave-in Depth: depth at wbicb measuring tape stops in the borehole

Water Level: depth in the borehole where free water is encountered

Drilling Fluid Level: same as Water Level, except that the liquid in the borehole is drilling fluid

The true location of the water table at the boring locations may be different than the water levels measured in the
boreholes. This is possible because there are several factors that can affect the water level measUrements in the
borehole. Some of these factors include: permeability of each soil layer in profile, presence of perched water,
amount of time between water level readings, presence of drilling fluid, weather conditions, and use of borehole
casing.

Sample Stora~e

Unless notified to do otherwise, we routinely retain representative samples of the soils recovered from the borings
for a period of 30 days.

AMERICAN ENGINEERING TESTING, INC.

•

•

•



BORING LOG NOTES

e----------------_
DRilLING AND SAMPLING SYMBOLS TEST SYMBOLS

STANDARD PENETRATION TEST NOTES

The length of sample recovered, as shown on the "REC"
column, may be greater than the distance indicated in the
N column. The disparity is because the N-value is recorded
below the initial 6" set (unless partial penetration defined
in ASTM:D1586 is encountered) whereas the length ofsample
recovered is for the entire sampler drive (which may even
extend more than 18").

The standard penetration test consists of driving the sampler
with a 140-pound ha.rrmler a..TJ.d counting the number of blows
applied in each of three 6" increments of penetration. If the
sampler is driven less than 18" (usually in higWy resistant
material), permitted in ASTM:DI586, the blows for each
complete 6" increment and for each partial increment is
on the boring log. For partial increments, the number of
blows is shown to the nearest inch below the slash.

Symbol

B,H,N:
BX:
AC:
CA:
CAS:

CC:
COT:
DC:
DM:
DS:
FA:

HA:
HSA:

JW:
MC:

eN (BPF):

NQ:
PQ:
RD:
REC:

REV:
5S:

TW:

WASH:

WAT:
WH:

WR:
94mm:

.:~

DefInition

Size of flush-joiJ;1t casing
BX double tube core barrel
At completion of boring
Crew assistant .
Pipe casing, number indicates nominal

.diameter in inches
Crew chief
Clean-out tube
Drive casing; number indicates diameter in inches
Drilling mud or bentonite slurry

. Disturbed sample from auger flights
Flight auger; number indicates outside
diameter in inches
Hand auger; nUmber indicates outside diameter
Hollow-stem auger; number indicates inside
diameter in ·inches
Jetting water
Column used to describe moisture condition of
samples and for the ground water level symbols
Standard penetration resistance (N-value) in
blows per foot (see notes) .
NQ wireline core barrel
PQ wireline core barrel
Rotary drilling with fluid and roller or drag bit

. In split-spoon (see notes) and thin-walled tube
sampling, the recovered length (in inches) of
sample. In rock coring, the length of core
recovered (expressed as percent of the total
core run). Zero indicates no sample recovered.
Revert drilling fluid .
Standard split-spoon sampler (steel;' Pis" is
inside diani.eter; 2" outside diameter); unless
indicated otherwise
Thin-walled tube; number indicates inside
diameter in inches
Sample of material obtained by screening
returning rotary drilling fluid or by which
has collected inside the borehole after
"falling" through drilling fluid
Water
Sampler advanced by static weight of drill
rod and 140-pound hammer
Sampler advanced by static weight of drill rod
94 millimeter wireline core barrel

Water level directly measured in boring

Estimated water level based solely on sample appearance

Symbol

CONS:
DEN:
DST:
E:
HYD:
LL:
LP:
PERM:

PL:
'lp:
q,,:
q,,:
R:
RQD:

SA:
TRX:
VSR:
VSU:
WC:
%-200:

DefInition

One-dimensional consolidation test
Dry density, pcf
Direct shear test
Pressuremeter Modulus, tsf
Hydrometer analysis
Liquid limit, %
Pressuremeter Limit Pressure, tsf
Coefficient of permeability (K) test; F - Field;
L - Laboratory
Plastic limit, %
Pocket penetrometer strength, tsf (approximate)
Static cone bearing pressure, tsf
Unconfined compressive strength, psf
Electrical resistivity, ohm-cms
Rock Quality Designator in percent (aggregate
length of core pieces 4" or more in length as a
percent of total core ~)
Sieve analysis
Triaxial compression test
Vane shear strength, remoulded (field), psf
Vane shear strength, undisturbed (field), psf
Water content, as percent of dry weight
Percent of material finer than #200 sieve
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CLA.SSIFICATJON OF SOILS FOR ENGINEERING PURPOSES
.ASTM Designation: D 2487.

(Based on. Unified Soil Classification System)

AMERlCAN ENGlNEEluNG
TESTING, INC.

Soil Cassiiicalion

C:ileria lor Assigning Group Symoo~ and Grout' Names Using LaboralOry j"es~

Fines classify as CL or Q-I

CUo<D and/or 1><:.:>3(;

Group Group Name.!
Symool

GW Well gradea gravel'"

GP Poorly graced gravel"

GM Silty graveJ"·G.H

GC Cayey gravet=.G.H

SW 'NeI~ded sand'

SP Poorly graded sana'

SM Silty sanoG-HJ

SC Cayey sandG.H·1

CL Lean day"-UI

Fines classify as C... or CH

PI>7 and plots on or above
~A" fine-:

Cu~4 and/or 1><:':>3"

C:eanGravelS
Less lt1an 5% lines:;

Clean Sands
Less tnan 5% iin~

Gravels with Fines nnes clasSify as ML or MH
More Ulan 12% linesC

Sands wittl nnes nne:! classify as ML or MH
More man 12% linesO

inorganic

Gravels
More U'1an 50% ccarse

traction retained on
No. 4 sieve

Sands
50% or more of coarse
/raction passes No.
o! sieve

Sills and Clays
LiQuid Omit less man 50

CoJarse-Grainea Soils
More tnan 50% rarained on

No. 200 sieve

nne-Gtained Soils
50% or more passes ll1e

No. 200 sieve

Pf<4 or plots below "A"
line"

ML

LiQuid limit - oven dried
'0.75

liquid limit • not dried

OL Organic~N

Organic sil~o

sats and Clays
Uquid limit 50 or more

inorganIC PI plots on or atlove "A" Une

PI ptots below "A" line MH Elastic silf-U'

organic LiQuid limit • oven dried
<0.75

Uquid limit - not dried

OH

Hignly organic soils Primarily organic maner. darlc in coJor. and organic Odor PT Peat

"'3ue<1 an tne maI_ paDnq Ole~ (7S-mm1 _.

aU field >am"'" con_ ClXlllIOS at lloWdllf3. at bctn. ..sd

~"'tn c:cobles or bouldMS. at bOln- to qrouo name.
co ...v..... wiUl 5 ta ,~ lines requint dUal~

GW-GM -.graded gravel ",1ft silt

GW-GC ...~~ -. day

.GP-GM ooony g"'-' g""" -" silt

GP-GC poorly gra<lecI gravel wdIl day

05= "';111 5 to 1~ lines noQUire clUaJ symDolS:

SW-SM _tl-qrm8<I sane wiln silt

SW-SC -kJ=led - ..." day

SP-SM poorly gra<lecI -.0 wdIl sill

SP-SC ooony CJTlI'l8O - ""'" day

(0:1
Cc --:::-;::...:--__

°'0'°$0

FII S<lil c:ornam:s~15'l1o sancl. aGd ......Ift SlIIIO" ;0 gi'ouo

name.
0" lines dassilr as ct.-ML use dIgj symtIoI GCGM. ar

SC-SM.
"II fines are 0l1J3I"C. ac:l __ arganoc fi.,.,," lI:I grauo

name.

'u >ail ccnlaim~'5'l1o qrnwL ac:l ......."~.. ID grew
name.

'1 AIl8fOefg romllS plCl in natened ani" soil is a ct.-ML

silly day.

"n soil c::>ntains 15 10 29'IlI llNS No. 200. aad "witn sand"

ot - ....m~.- ~I' i3 preaon1lt\8IV-

~l sed c:onl3ins<::lO'l\I plus no. 2llO. pnKlCminanrly S3I1d.

aod -sanoy" :x:o to gttlUO name.
. "'11 sed contains=''It pluS No. 2llO. predominantlY

~ a<Id -graveay.' 10 gttlUO name.
H?1~"" ~ gtoa, on Of aDO'fllI ..,..-- 5ne.
°p!4. or 0i0<S _ IinL

"PI lllOtS en or :IDOYtl line.
Opt pIoa _ ..A" line.

'0 IQ) l.QQJ Q.._O
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•
GENERALTERMITNOLOGYNOTESFOR

________s_o_IL.......;.ID.......;.E_N_T_IF_'Ic..;..A_TI~O_N..;AND..;.;;;_.;;...;...DE..;..S;;;..C;..;;RIP;..;::;;,;;;,..;;;.TI;;.,;O;..:.N~ _

GRAIN SIZE GRAVEL PERCENTAGES

Term ASTM Term Percent

Boulders Over 12" A Little Gravel 3%-15%
Cobbles 3" to 12" With Gravel 15%-30%
Gravel #4 sieve to 3" Gravelly 30%-50%
Sand #200 to #4 sieve

Fines (silt & clay) Pass #200 sieve

CONSISTENCY OF PLASTIC SOILS RELATIVE DENSITY OF NON-PLASTIC SOILS

Term N-Value, BPF Term N-Value, BPF

Very Soft . less than 2 Very Loose 0-4
Soft 2-4 Loose 5-10

Medium 5-8 Medium Dense 11-30
Stiff 9-15 Dense 31-50

Very Stiff 16-30 Very Dense Greater than 50
Hard Greater than 30

M (Moist):

Laminations: Layers less than V2" thick of differing
material or color.

•
D (Dry):

MOISTUREIFROST CONDmON
(MC Column)

Absence of moisture, dusty, dry to
touch.
Damp, although free water not visible.
Soil may still have a high water content
(over "optimum").

Lenses:

LAYERING NOTES

Pockets or layers greater than V2" thick of
differing material or color.

W (Wet!
Waterbearing): Free water visible. Intended to describe

non-plastic soils.
F Frozen): Soil frozen.

FIBER CONTENT OF PEAT ORGANIC DESCRIPTION

•

Fibric:
Hemic:
Sapric:

0ICLS011(4/96)

Fiber Content (Visual Estimate)

Greater than 67 %
33-67%
Less than 33 %

Non-peat soils are described as organic, if soil is judged
to have sufficient organic content to influence the soil

properties.

AMERICAN ENGINEERING TESTING, INC.
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AppendixB4

Pump Test Data
Extraction Wells AT-7, AT-8, AT-9 and AT-tO



DATE INSTALLED: _
• PROJECf NAME: N 1 tZ 0 ('

LOCATION: Fl{fOL£Y 1111\/

WELL. DEVELOPMENT RECORD
Co'.·d......ot"'-t- ,eq:tc. T~s+i,,~

c..T~ 00'2.1..(

PROJECf NO.: N G ~ l.f fa 7 - erg- Q

Lve..1 (AT-7
WELUPIEZOMETER ID _

SHEET --..l.-- of _3.J.-_

DATE: ---:...L11-"-/x..3~o/<-.;0_0 _

TOTAL DEPTII (FI'OC) CASING DIAMETER _

DNO

D Describe _

D Yes

D Pumping

MEIHODSOFDEVELOPMENI

o Swabbing 0 Bailing

Equipment decomtaminated prior 10 development
Describe, _

EOUIPMENT NUMBERS:
pH Meter _ ECMeter _ Turbidity Meler _ Thermometer _

CASING VOLUME INFORMATION:

•
PURGING INFORMATION:

Measured Well Depth (B) ft.
]:.V'\ ,'+t'1;f ( {c~d

Measured Water Level Depth (C) " 3, 0 ~ fL

Length of Sialic Waler Colume (0) __"__= fL

(B) (C)
H,O

TIl
(FTOC)

o
Casing Water Volume (E) +__x _

(A) (0)

___gal

Total Purge Volume = (gal)
STATIC

ELEVATION
MEAN

--...-----........----- SEA

OCd"'CT ;;:l,,)'OI Fro,""" Tctbfl:., .(),r 4rovn..J (t:vv( f11a:..Svrc.,.,.,,~'hLEVEL

•

Volume
Water Level Removed Temperature Turbidityl

Date Time (FTOC) (gal) pH EC F or C Sand (ppm) Conunents

/I-3D-~ '1:{c, . 2G.·7° l.{0 Go P"1
~ --cr./1 '27.0 0

~:,f ;).7. oS-

0, . l<t ;J.Jo ~ 'l)

~:;lo 27,10

'1:J. \ ;)..7.'2),

0,:11- ;).. 7,1..<)

C,:B ;t 7, ')...<{"

ll::I-'i ~1,')..'

£1•.).(" ;z. / . .2. <=t : pJO I ........... /o},vt c '::>"<""'\1' (e
SPeAJO /VO ["ArJO Or ~ ~ ~ ''''t,,-~ .



(]a..c,<:.. a o.c 3
{)t~C/Vf 2.)0' FV'#¥'" tC(b«.Qv- Grovd (~vd t-C"{JlH't

Volume
Water Lcvel Removed Temperature Turbidity/

Date Time (FrOC) (gal) pH EC For C Sand (Ppm) Conunents
II/ho/oo Q'10 2.7,1.<1 406-pM
~

'1:1. ~ ;)..'.33 -
'1'40 ;;2..7.3oot
q.q, A~ .?.f

\ q'')D ;)..7.30
\ GJ: ,)" l.7.J~

IO~OO 17,33
/0: oS" 1..7.37
Ii> '/0 J..7.]7
/0' IS"' ;J..7.39

10~10 :2-7.3 C;

(O:.l.' 1. 7 '3f" 1V~AN() TcS+c.J -U, ... ~J f'vOAJ viL...
1l>~10 ;}.. 7·3"8" /0 -?>:/1 "",T-C

"-

rc:: s T-
JO!1,~ ~7.,(0

10 ~<i0 ::l. .,. l( <{

I tJH.r ~ 7( ,-(J.
/o~ )"0 :17.4'1

lo'S~ J. 7.tI l
I/:l>o 1.7.'(2

":0 S- J.7.LfJ.
/(:10 ::17·'(3

It Y> ).7.i(}

/1:10 2'7.QC(

It: Is 27/V'( "'-~IW(J Tc~ f-cJ 1!:".. <;:~"'rJ
11:10 J. "7. «<{ (A/61'V€ f= II ()'V' a.,
J(;~~ 27,'fb /0 ,...., ,'''''' {... c.. +~ .,
11:«0 17.1(,
11:'{s :J 7. C/"
II; ')0 27.L(\-
II: .;~ J. 7. «7
/ 1 ~()o ;2.. 7, V7
/)'0) ~7,l(}

I) :to 1...7.'(1
11 •II( ').7.tt)"
(1'.10 27.'(7
/1'1.\ 27, «7 No.sAVO rr::-S Te'O ~~ S /OrAln
12', ~o l. 7 t.(] 'C1V PL.()(.../:<7J2r--~
I 1~H~ 1.7. «7 /C:> /h .'",,,te le<. T-
11 ; "fO '") '7, 4'q
r).· q ( 2.7, 'IC1
I J. ~)O ;2 7, Ve,
11.:rS ).7.t.f'1 (
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•

•



"1/ (3 ~(oo

lvC"£.<-~P.T 7
COf'l~PiV-r P.Aic resT£tJv

•
Volume

Water Level Removed
Date Time (flOC) (gal) Temperature Turbidity!

rl/:/IIL"O£....:J~/l~:O~()ct~l;""]~l.(~.q~....:L.(~I,,~6-P~""+_P_H-t-_EC......:....t-_F_or_c_+-s_an_d_(p_pm~)+=====Co==mm=en=ts==

• e=t=t=i-H-+--+-t--======J



WELUPIEZOMETER ID .A r- J"
SHEET of--_

• G-T·~0 >- c.{

PROJE~"'NAME:,NI\..O(' Fr--:J('7PROJECTNO.: /Ii~;;l 'I61-CJ i 0 -Oq'i~ATE: I").. - 07- dO

LOCATION: DAle rNSTALLED: _

TOTAL DEPTH (FTOC) CASING DIAMETER _

METHODS OF DEVELOPMENT

DNO

o Describe _

DYes

o PumpingD Swabbing D Bailing

Equipmenl decomlalTiinaled prior 10 development
Describe _

EOUIPMENT NUMBERS:
pH Meter _ EC Meler _ Turbidity Meier _ Thermomeler _

CASING VOLUME INFORMATION:

•
PURGING INFORMATION:

Measured Well Depth (B) ft.

MeasuredWalerLeveIDepth(C) ~~. "<1 fL O-<.J..,c.:Jt:). .).o!.""q"'".......... .;;t. f ~tH,,(
Length of Static Water Colume (D) • = ft.

(B) (C)

~o

m
(FfOC)

o
Casing Waler Volume (E) + x _

(A) (D)

___ gal

Total Purge Volume = (gal)
STATIC

ELEVATION
MEAN

__.....L L.-_ SEA

pc:J<-<:.;r 1..7-0..{)o,... q rOuV\d( Gv-<.( t"C<.4.JI",~.s LEVEL

•

Volume
WalerLevel Removed Temperature Turbidityl

Dale Time (FTOC) (gal) pH EC F or C Sand (ppm) Comments

1/1-07 Iq; 1'7 2 (;.S;2 1<::0.11""
-.!..-

9:/~ It::. e, 0

ICl: ,q i'·}"6
q'.l'O ~~.'iq

1<1~~l 'l~. ~?..

ICl:l'1 ;!.". )')
'1:t3 l~' 'i">

';14{ }.(4,. )~ i

I~ !1S' ~ <P. ~o
9 :J,.c. ~~. ~o



WELL. -:P-~To

p<1qe ;1.0\5
f;1.- 07- 00

Volume
Water Level Removed Temperature Turbidity!

Date Time (FrOC) (gal) pH EC For C Sand (ppm) Comments
117.-o1-dcIq:~ I 16.'" IC,(J)M

.q:~, :J.6. <O'=-
._-

Iq'.4t ~c.,/ cO'
OJ:t.(~ '1~., q

I~'.S-I 1'1 ,0
1'1 ~ <;0 1'7.7r-

10' 0 I 'l.'.7Cf
IOIO~ ll.'1'1
II'>' J I )..7 not
/01(& 1 J. 7Cl 10 Y"\ I'''' (,J t-<- -r-Cb l'10' 11 .l.7,7'1 ~l-- 5"tV'\A nQ'- s"",J
10\ l10 "1./,~l

IO~{ f ~7, YI
/0 !3b ~7. ¥,"
10 ~q I ~llf!
1O!l/ , 2'1,y<1
/0 '..t:; J ~'1,q.6

10 !Sb 2.I.Cil
,I/:O( 1/,'1 (
I j'. Ob ),,7.91 s~.4 h::$-r--Nof~
f I'. II 27.cr I

Id!t~ ~71 a,f.?
lI:ll l7.'14

11J:'J,1t;J ;l~,oo

1/: 1 I ,2K'~OO

IV~fo ~~:ol
I11'1(/ ~y~;o{

Itl{b :;l.l.og
I/!SI ~f,'O
,p~~ 'rl.E" I
11!O ( ~~,((

/1.'.06 -;.¥ If
1/1 ~ If ...)...f'. ,a,

11..', is:> 28,1'2.
f1.f).( :1.¥-,1 t'"
11s1b 2?,;,,6"'
11'.3 ( ?F-.17
I:J S3~ 2 t .17
11 J~I ~E"·3J.
11 i 'I, .2 f .3 ~
/ )..':<;7 1.~.:2 .$
Il'.S" ;1.t:~

•

•

•



<:. t.- '. ~,.. <:) "'\ <' 1"'J..-D7-00
Volume

Water Level Removed Temperature Turbidity!
Date Time (FTOC) (gal) pH EC For C Sand (ppm) Conunents

1/).-07-00 I,' 0 ( ~8",:}i 1~-QIf M- 1?:Ob .l¥.£{O - S::t lA. ,.{ k,(, T- n,,) -<::;'Q"'.({

11.:1( :26.tfO
n,' (~ l.fl'll.
13'.d-.1 ~1\'{~ I

.

•



DATEINSTALLED: _

c-r-D07-C-{

PROJECfNO.: N ro).'Y~7-96'()-oqqr DATE: J/I~rI()o
(3U-JJO 03<.( 71• PROJECf NAME: l'I:LI: {J(l

t=/UOI.~'r

LOCATION: MtV

WELL DEVELOPMENT RECORD
Co", ~-tevvt- fJ.. eft<- Te s+;" '1 WELUPIEZOMETER ID _tll-9r

SHEET_'_ of_3<--_

TOTAL DEPTH (FfOC) CASING DIAMETER :....- _

ONO

o Describe ----'" _

DYes

o Pumping

METHODSOFDEVELOPMENI'

o Swabbing 0 Bailing

Equipment decomtaminared prior to development
Describe _

EOUIPMENT NUMBERS:
pH Meter _ ECMetCf _ Turbidity Merer _ Thermomerer _

CASING VOLUME INFORMATION:

•
PURGING INFORMATION:·

MeasiJredWellDepth(B) ft. -r""1-J c,.{ p-ctU!;",,,
Measured Water Level Dep<h(C) 23· /0 ft 5TA~ r of Tcsr (.

L t"~S ~ • '5")" , .fo 1t"Oon"(,
Length of Static Water Colume (D) __- __= ft

, (B) (C)

m·
~ E

K,O (FfOC)

o
Casing Water Volume (El +__ x _

(Al (0)

___gal

Total Purge Volume = (gal)
STATIC

ELEVATION
MEAN

~ 0 t::. d. vet a. 5S I FY'61N\, totb{t:: ~ r «1"0 u V\ J le.~ ( Me-"t-~-v....JrL.-n'1-~-"-i--5---1-~~EL

•

Volume.
Water Level Removed Temperature Turbidityl

Date lime (FfOC) (gal) pH EC For. C Sand (ppm) Comments

11/-11-0. ~:sr1 'J.7.?-)' /00 6-P'" Ct..vGv A..4H loa~p"""

I <t: CO ;)..7.3 0 L ~~ iii "c.'5 e-+ ,';' ~V\ 1"S.h
SAlVO -<J .... rJ In ,.,:,. -{t!'J f-

':0 ,
FL"YJ-~

F/..c)YJ {JltoPTlJ 1'0(;.1""'-
;2.. 7.3:1 +0 ~o~p'"

Gf:D1. ?7·:?> "

e,:O~ d-7.3f;;, l° tJ 6PJ'4'l.. AJ;-...!1 {O 100 6-PM

<1:·0<.( ').7,0 0
,...

?1,fRo9:0)

CJ'.o6 ?-7, '3
4'.01 '2,. "3

I ~;of ;). 7· ~q ~/'



Volume
Water Level Removed Temperature Turbidityl

Date Time (FrOC) (gal) pH EC For C Sand (ppm) Comments
/1/')1" Iq',d1 J.J b(" /00 frff'/\

Iq~t4' 1,.11 f(.>vJP<.Jc.
9\1£1 J..7.77 ~

Iq '.').t.( 27.?K I

e, ',1.'1 2"7, i..\.
OJ'.3lf 2.."1,rJ
~'.J£1 1-J.~7

Cj ',l..(<{ ).., ff
q ',£(q ;.7,10, \

G'("I·{ 1:J ~o

q,.0i a.7·'1o IU() /IJ':: fd 0 <:: tit IN17 0 r c,. .,..J"tt -..4.
La. 0 <.{ ~"),q~ '~(A#1,'
/()!oot A-"q,,? /O~:".vf-e~ J-.......... f~
/()'/If 21 't Go

10 ~ 1'1 ~7Of"
IJ(), )..1.{ 1X.OO
10 ::t' ~X" ,DO

ID'~£./ 1x 00
I (J~lO. )..3.00
16~ <.tq ')..I'! 0 0

10' I./<J., ;"4'.00

lOSt( '-6,0 0

tll~ ;;..$:O 0 NONe AI () (a 1\ <f 0,.. <::~,J. ..... &C"I
1/:t!)1{ J..J.otJ r;y ...."'&
It 00., ')..."3 ov / (.) nz ..../J(; fc r r "",," +t"S+
1/',I£f J..f,0e,
11~/'1 ~ ()OJ

II' 2" ,:;.g i /0

/1 / 1£1 IF /0

1/'·61{ J.'5?/o

JI~ 3<1 1.1) 10
1/',1..(4 J x ,It

II', tic, :J.Ji',(J
1(: r'l ,.)X :n
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PROJECf NO.: #6 ~ L{' 7 -.9' g·D 'oCfW-DATE: -.l(...L~~--=-O~$_-..::::O:...:C>:.....-_•
WELL DEVELOPMENT RECORD

Lv e-U AT-(O CON STAfJe RATe; TcSv
JJ...- 05""-0°

PROJECf NAME: NrYiQf

WELUPIEZOMETER ID _A r-(o
SHEET-Lof_3d--_

LOCATION: f B. I VLEY M (If DATE INSTALLED: --:- ----' _

TOTAL DEPTH (fTOC) CASING DIAMETER _

o NO

o Describe _

DYes

o Pumping

. METHODS OF DEVELOPMENT

o Swabbing 0 Bailing

Equipment decomuminaled prior to development
Describe _

EOUIPMENT NUMBERS:
pH Meter _ EC Meter _ Turbidity Meter _ Thennometer _

CASING VOLUME INFORMATION:

Length of Slatic Water Colume (0)__• __= ft.
(B) (C)

Measured Well Depth (B) ft .

.,:::..::'1:1~i~__fL o~J.vvr '\ 71"'"Measured Water Level Depth (e) ..-.0<- • 0 '- 0(.)0

•

PURGING fNFORMAnON:

Casing Water Volume (E) +__It _

(A) (D)

___ gal

H,O

m
(fTOC)

o

Total Purge Volume = (gal)
STATIC

ELEVATION

•

Volume
Wa~rLevei Removed Temperature Turbidity!

Date TIme (fTOC) (gal) pH EC F or C Sand (ppm) Comments
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WELUPIEZOMETER ID .AT-7
SHEET-Lof 3 .

• PROJECT NAME: tJr ~of

LOCATION: aID LEf MJ'::"

WELL DEVELOPMENT RECORD

Sf ~ f - (Jr~w dowV'. -t~-t­

C T- 0 0 )..<..(

PROJECTNO.: ;Vb ;?lf07 -980 -oj<j.r- DATE:_.L.IL...II-.!.I;).~J.L-:.(o~o~_
t3 wI 0 0 3 <4 7 I

DATE INSTALLED: _

TOTAL DEPTH (FrOC) CJ\SING DIAMETER _

METHODS OF DEVELOPMENT

ONO

o Ocscribc _

DYes

o Pumpingo Bailingo Swabbing

Equipmenl decomtamill4ted prior to development
Oescribc _

EOUIPMENT NUMBERS:
pH Meter _ ECMeter _ Turbidity w.fcer _ Thermometer _

CASING VOLUME INFORMATION:

•
PURGING INFORMATION:

Measured Well Ocplh (B) ft.

Measured Water Level Ocplh (C) fL

Leng!h of Slatic Waler Colume (D) • = fL
(B) (0

C:uing Waler Volume (E) +__ x gal
(A) (D)

H,O

m
(FrOC)

o

Total Purge Volume = (gal)
STATIC

ELEVATION

•

Volume
Water Level Removed Temperature Turbidityl

Date lime (FrOC) (gal) pH EC F or C Sand (ppm) Comments
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Volume
Water Level Removed Temperature Turbidity!

Date Time (FfOC) (gai) pH EC For C Sand (ppm) Comments
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Volume
Water Level Removed Temperature Turbidity!

Date Time (FrOC) (gai) pH EC For C Sand (ppm) Comments

/f-'J8.4 15"". 'I( )'l?'.1.~ l./? r;.PM
-~ /)',«c, ..2.8,~

-7

((", ("'{ ~?3 (
/\.\~ J..:t.35
IG,:Ot{ J..?·33
/(", 0<1 1. f .~ <{

(fo'l<-{ 2&"·.3 '"
I(n' (C\ ~K3~

1~'2e.f ;)..:t.] ~

1~·.2~ -;J..S",3 f INO <AND Aln ~C(",J n, PCd "'Y'oh(~

(rn~5'f ;z.f,36 /0 h'l ,'".A ~ -{~.\ +
1?':3< ';"g".'{ 7

•



•
WELL. DEVELOPMENT RECORD
~T t:P T"E"'s r .w6L.c.. ::#=A r..-o WELUPIEZOMETER ID _ A -r- r

SHEET ...l-.- of _:?oC...-_

PROJECT NAME: ,J..(I/L~oI::.l.lQI!.:!/~ PROJECT NO. : NG :J.'l67-0[1-0 -0<;",) DATE: L'J. - 06- 00

LOCATION: F~()?/:;"t t'111/ DATE INSTALLED: _

TOTAL DEPTIi (FI'OC) CASING DIAMETER _

ONO

o Describe _

DYes

·0 Pumping

METHODS OF DEVELOPMENT

o Swabbing 0 Bailing

Equipmenl dccomtaminated prior to developrr.ent
Describe: _

EOUIPMENT NUMBERS:
pH Meter _ ECMeter _ Turbidity Mete~ _ Thennomete~ _

CASING VOLUME INFORMATION:

•
PURGING INFORMATION:

Measured Well Depth (B) ft.

C) ::l":2, 7 b ( f IJ<.Jwf ). .2" It (
Measured Water Level Depth ( - - L.(O"'~rQ...,..Jiev-C-

Length of Static Water Colume (0) __• = ft.
(B) (C)

",0

m
(FTOC)

o
Casing Water Volume (E) +__ x _

(A) (0)

___ gal

STATIC
(l ELEVATION

;(. <. 0 ( +CJr S'",O"'''''..;.''_(,:..('C_'''-J.,(_· ...l-_~~
LEVEL

0<: JvC/f
"CQ.J.,~" ~ ~V" of- 33 ~ 8"3f

Total Purge Volume = (gal)

•

Volume
Water Level Removed Temperature Turbidityl

Date Time (Free) (gal) pH EC F or C Sand (ppm) Comments
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Volume
Water Level Removed Temperature Turbidity!

Date Time (FrOC) (gai) pH EC For C Sand (ppm) Comments
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WELUPIEZOMETER ID _
SHEET --.1.- of__1__

• PROJECf NAME: ,AIr!<..oP

LOCATION: Ar- 9

WELL DEVELOPMENT RECORD

BW-rJ°03C{71 ~GTocu'i
PROJECfNO.: tVfol CfC:. 7- q6-D ~0'1<jS- DATE: tlhr(oo
DATE INSTALLED: _

TOTAL DEPTIi (fTOC) CASING DIAMETER _

o Describe 5'7EP - D~AW DOWN TES'l
DYes 0 NO

o Pumping

METIIODS OF DEVELOPMENT

o Swabbing 0 Bailing

Equipment dccnmtaminated prior to development
Describe: _

EOUIPMENT NUMBERS:
pH Meter _ EC Meter _ Turbidity Meter _ Therrnometer _

CASING VOLUME INFORMATION:

Length of Static Water Colume (D) - = fl
(B) (C)

PURGING INFORMATION: H't- (~w.-(
I::'W~

Measured Well Depth (8) T",i4-:C1, \ Jtp4t a 3. ( ft.

Measured Walt!" Level Depth (C) In :t.~( 023. Ifl 0 -cpt" +0 '-'-AJ,f~~

• Casing Water Volume (E) + x _
(A) (D) .

___gal

~o

TIl
(FTOC)

o

Total Purge Volume = (gal)
STATIC

ELEVATION

MEAN__--L --Jt...-_ SEA

LEVEL

•

Volume
Water Level Removed Temperature Turbidityl

Date . Time (FI'OC) (gal) pH EC F or C Sand (ppm) Comments
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Volume
Water Level Removed Temperature Turbidity/

Date Time (FrOC) (gal) pH EC For C Sand (ppm) . Comments
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Volume

W:uer Level Removed Temperature Turbidity!
Date Time (FrOC) (gal) pH EC F or C Sand (ppm) Comments
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WEL~DEVELOPMENTRECORD

• PROJECfNAME: #TRaP

LOCATION: F~..IO Ley Mil!

WELUPIEZOMETER ID _8.I::.10
SHEET -..L.- of_3,--_

qqS-
PROJECfNO.: ,ItI (i,=tt.(6( - '1Z"O-ODATE: /;J.-o (-00

c:.r6CJ.4
DATE INSTALLED: _

TOTAL DEPTH (FfOC) _-=-- CASING DIAMETER _

DNO

DDescribe _

o Yes

D Pumping

ME11/0DS OF DEVELOPMENT

o Swabbing 0 Bailing

Equipmenl decomuminated prior to development
Describe: _

EOUIPMENT NUMBERS:
pH Meter _ EC Meter ...:.-_ Turbidity Meter -'-__ Thennometer _

CASING VOLUME INFORMATION:

Measured Well Depth (B) ;fl.

"'7 14 -;2.7)'4:r JMeasured Water Level Depth (C) --->~~.:....:.f-,-.:.-__fL ~ rQ""
I (eve (

Length of Static Water Colume (D) • = ft.
(B) (C)•

PURGING INFORMATION:

Casing Water Volume (E) + x _

(A) (D)

___ gal

11,0

TIl
(FTOC)

o

Total Purge Volume = (gal)
STATIC

ELEVATION
MEAN

__.....1. --JI..-_ SEA

LEVEL

Volume
Water Level Removed Temperature Turbidityl

Dale TIme (Froc) (gal) pH EC F or C Sand (ppm) Comments
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Volume
Water Level Removed Temperature Turbidity!

Date Time (FrOC) (gal) pH EC For C Sand (ppm) Comments
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Date Time (flOC) (gal) pH EC For C Sand (ppm) Comments
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AppendixB5

Pump Test Data
Extraction Well AT-3A



7 August, wcn

BAY WEST INC.
FiVE EMPIRE DlUVE
81'PA~MiNNESOTA 55103-1167

WELL DRILUNG FOR FOUR GENERATIONS

1S6B8 JARVIS STREET N.W. I we RIVER, MN 55330

PlfONE: (612) 427-8100 I FAX: (612) 427-U533

Paul WaJz(651) 291-3491
(651) 291-0099

NIROPAT-3A

PUMP TEST

A'ITN:

SUBJECT:

•
DearSit':

K.H. .ltHNNHK & SONS, !NC. reccDIIy complered the pump 1eIt on wen AT-3A. '1be 1OI1owing table

was produced:

TlMJ!: GPM WAfER DRAW GAU

LEVJ!:L DOWN J!TUU COMM.kN'l'S

9:00 0 27.37S

9:05 245 11.250 53.S7S

9:10 245 81.333 53.951 4.54

9:11 225 11.000 50.625 HACK. 01"F 10%

9:U :as 77.7SO 50.:i7S

9:13 225 77.580 50.205

9:14 225 77.580 50.205

9:15 225 n.667 50.292 4.47

9:16 206 fSACK OFF 10%

9:12 206 73.000 45.625

9:21 206 66.580 39.205

9;30 206 66.416 39.041 5.28

9:31 183
BACKUFFIO%

9:36 183 66.500 39.125

'9:37 183 66.416 39.041

9:39 113 66.416 39.041 4.69

HNDOFl'EST

•
v0/ce'd 6600 16Z 1£9

All FtJUBI ODDortunlty EmplOyrH

JNI 153M Atjff 9t':£1 100G-01-mt1 ,



lhe~ ot"1be SCJeCD. is located at 69.4tl 'the top 4.bU is stainless steel leader betOre Ute screen POI1ion

begins to 130ft. The 225 e;pm JP.mtp W3B then t.hratt!ed b3Ck to 183 gpm to obtmt 363ft pUlnpil1g

ievd.. Tlu. pressure in the ueatmtnl building Wall ..7 psi .

. The tdh of the pump with a 6~~ level is 11'2.57 teeJ AT lK70PM "ho voltage 011 d1e system

15 115 '\'O!t2 md the amps on tbe three l~ if: even zt 22.7 ampe. The ~u1ated horeepower i!: 11.13

for Ibc i5bp molOr.

All indications are &hat the pump is exItCmelV wom out and the motoT 18~ Normal 3IDPH is

')0'7 Th',. ft!",", ... "'"'""'" od ')., 7~ 'raw- .... tot"""",,, u ...nL.4._ the ..,.....,;,.,. f".,,-4..... l\4....w..u_
_ -. I. ... ~ .t'----.I' .., ..........~ .... - ~ - ......,.. .1.1.W "... & ..............-0 .. -.,,,,':;'lW __••-.i.VV ....vM..j:J., .a. ........wa.........

amps or overload amps is 23.7 . Fun load pumping capacity is 225 g.aIk>ns p« minutt:. it is oniy

p~ 11'7~ Ihe amp load should be loWer than rutllOi1d of 20.7 amps since the pump is IlQl at

fall c:lP:lCity.

•

~ IDe JJW11lJ is turned on. it will 11m non-stop 7 days a week. We ~ the tolto~

1. Urder out new pump and 1l1otor lor deliVery to the stripper bUildiDj(.

1.. ~ the new pump eiUter when lite old punm .tails.

Or cbange the pump out immediately per eontnlct.

JJown lime on Ule system would be only one day rather lh.an two to tbn.'C weeks.

1 have looked at the UIundt08 line ot pump thar lb.e Navy lw been usiDg lOr Ibe past 10 years with great

m1CCe"'L We c:m ei!her use the 150 g31lor. per minute series or the 230 gallon per minute series (bid

pump).

The 150 gpm pump is a 15 hp unit but only bas an etlicJen<;y ot b3% (brake horse power ot 1:1.6). Cost

ofIbis pump is $386 more than the 230 gpm pump. The higher cost is due to the seven gt3ge design ,~

We 4 stage dcsisn of 1he 230 gpm pump, Tn~ BOSl5()..4 pump is aim a iSbp unit that bas a higher

eltiQiCllQ}' of 73% and a brake Jtonle power ofonly 12.63.

lJUe W WIlt alone, 1 recommend man_~ the pump out on AT.....sa With the ktUSlSU-4 model

pump. I reconuuc:nd tlw you order die pun. out it,tullediil(eh bUi it iH tlle: Na"y ctwiw a2S

to when the pump ~ installed. The. coo to ch.:t!!ge tb~ pump ~!!! will.~ kept fum for t~ N2\'Y m- a

pc;tiod of iwo Yealli. I do nUl GUnk lbilt pWnp wiil hisl wllht. 8U1WlWf uf2oo1.

•

v0/£0 . d 6600 16c 1£9 :)N I 153M AtJa 91;7 :£1 100c-en-mtl •



~·d It:l101

. p.." ,....Rog E. Renner, . res/_en;.
CI!Jt'l'J!4'JW Master Utound Water t.:onvaaor

.It.lL~Nnt & ~UNS. .tNc.
MINNESOTA L!CE..I\fSE.#7J015

e

e-
t>0/v0 •d 6600 16c 1£9 INI 1531"1 AW
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AppendixC

Analytical Results
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AppendixCl

Asbestos Analytical Data Summary



• • •
Asbestos Analytical Data Summary

Sample 10 J003471-1/NIROP J003471-21NIROP J003471-3/NIROP JOO3471-41NIROP J003471-6/NIROP J003471-6/NIROP
Lab 10 00-7292-01 00-7292-02 00-7292-03 00-7292-04 00-7292-05 00-7292-06

Asbestos Content by
Method 600/R-93/116C None Detected None Detected None Detected None Detected None Detected None Detected
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AppendixC2

Lead Based Paint Analytical Data Summary
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Lead Based Paint Analytical Data Summary
SamplelD JOO3471-7/NIROP JOO3471-81NIROP JOO3471-9/NIROP

LablD 00-7291-01 00-7291-02 00-7291-03

Total Lead by Method 7420C 0.11 % weight 0.12 % weight 0.16 % weight
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AppendixC3

Sieve Analysis Data



u ': -"

M. . I

i !, :
~: I

-
I 1-:i II

61ii

• 6"'.
t..:l

I I G4'0" ~o
" 0

o

8
' 10 ~
~ Z

~- 20 ;
" N
: (II

30 ~1>1

(') 0)

-on'40 f ~: c:I r 0)"

.__»0 u
I -i 00

I <, 50 m UI ....;j!. 0)

"tl N

60 ~ 5i~ .,.,

H
. ~ c...

i 7. ~
I ~
: z

(/)

b=j'.'. E
i lT1

i Z
; i 90 (/)

J.
I. -.J 100

500

61,

. I

t
: I I I

T

I I I

T
:....-.........

100

I

10

JI1II0.11210. ~'4 h. 1 n. '·117 il21, 3 hM4110•

1
SLOT SIZE IN MII..1.IMETERS

0,1

.. I I I I I

JRiZ &- I

I

~n UUll NlCO NMJ *'40 0'1

j I

~;!, .
I

IlJI : ,..
I I II

I
I

!
! I

I, I-
i i

.!
;

i,
+ :

Ht+-+-ITh
1 : .
1

i I i~L,

I
,
I !

100

90

80

70

Q .-.
wz
~ 6C
a::
~0

w 50
>

~
::::l 40
:E
::::l
(.)

30

20

10

0
0.001

o
o
t:..
o

Fridley, MN
LOCATION SOURCE
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SAMPLE #
2
3
4
5

DEPTH/ELEV.
19,5-21 ft
21-23 fi
23-25 n
25-27 n

MATERIAL DESCRIPTION
Beige silt 10 fine anI! to submd Rravel

Deige silt to fine anI! to submd £fave!. 7% > 3/8"
Beige silt 10 fine ang 10 subrnded IZra\'cl. 5% > 3/8"
Beige sile 10 tine ang to submded gravel 2% > 3/8"

\! AT7 6 27-29 ft Beige silt to fine ang to submdecl l!Tavel

Project No. 001016-1 Client Roger Renner, E.n. Renner & Son.\, Elk River, MN

Particle Size Distributiol1 Report

MROPAT7

Dale 10-18-00
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SLOT SIZE IN MILLIMETERS
o

:

Col Fridley, MN
o

LOCATION SOURCE
AT7
AT7

SAMPLE #
7
8

DEPTH/ELEV.
29-31 n
31-33 ft

MATERIAL DESCRIPTION
Bei2c silt 10 fine ang to submdcd 2rn\'cl. 1%> 3/8"

Bej~e silt to fine an~ to subrnd 2f8vcI
0"
4'

(.,

r:;

AT7
AT7
AT7

9
10
tl

33-35 ft
35-37 ft

37-38.5 ft

Dei2C silt to fine an~ to subrnd 2J'8\-'cl. 2% > 3/8"
Bei,ge silt to fine an~ to subrnd ~vcl. 8% > 3/8"

Beil!e sile to fine flnR to subrnd gravel,

,Project No. 001016·1

•
Client Roger Renner, E.H. Renner & Son.\; Elk River, MN

Particle Size Oistributio~Report

NffiOPAT7:

•
Date 10-20-00

U.S. FILTER'

•
I§l
o
o..
......
o
N
0)



10/23/2000 YON 16:26 FAX 651 638 3162 USF JO~SON SCREENS

G~N- SIZE DISTRIBUTION TEST DATA

~005/026

p."ect: NIROP AT7
P ect Number: 001016-1 Client: Roger Renner, E.H. Renner &

Sons, Elk River, MN

Sample Data

# 4
# 6
# 8
# 12
# 16

~~
# 40
# 50
# 70
#'100"--
# -200

Source: AT 7
Samp~e No.: 2
Elev. or Depth: 19.5-21 ft Sample Length (in./cm.):
Location: Fridley, MN
Description: Beige silt to fine ang to subrnd gravel

Mechanical Analysis Data_. _.._-_. --.... - .. _.-

Initial
Dry samp~e and tare: 307.00­
Tare = 0.00
Dry samp~e weight:. - 307.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

7.00 97.7
14.00 95.4
22.00 92.8
35.00 88.6
58.00 81.1
96.00 68.7

156.00 49.2
229.00 25.4
277.00 9.8
290.00 5.5
296.00 3.6
301.00 2.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 2.0

% SAND = 95.7

085= 1.38
030=== 0.46
Cc = 0.9606

•

060= 0.72 050= 0.61
015= 0.35 010= 0.30

Cu= 2.3697

u. S. FILTER -----------



10/23;2000 MON 16:26 FAX 651 638 3162 USF JO~SON SCREENS

,GRAIN SiZE DiSTRIBUTiON TEST DATA
, -------,

~ 006/026

Project: NIROP AT7
Project Number: 001016-1 Client: Roger Renner, E. H. Renner 0; .'

Sons, Elk River, MN

____________________S_amp--=-~~,~a,~~ _

Source: AT 7
Sample No.: 3
Elev. or Depth: 21-23 ft Sample Length (in./em.):
Location:
Oescript~on: Beige silt to fine ang to subrnd gravel, 7% > 3/8"
-------------------,--,-, .. '----------------------

Mechanical Analysis Data

In~tial

Dry sample and tare= 258.00
Tare = 0.00
Dry sample we~ght = 258.00

;,Tare for cumulat~ve we~qht reta~ned= .00
.f.

~., S~eve Cumul.. wt. Percent
.;....
f . reta~ned f~ner

'" # 4 17'.00 93. 4
~: # 6 26.00 89.9
i # 8 38.00 85.3

# 12 51.00 80.2
~

~.:- # 16 71.00 72.5
i' # 20 102.00 60.5
£ # 30 145.00 43.8
i # 40 192.00 25.6
f
, # 50 231.00 10.5
~.
~ # 70245.00 5.0
i' '_.,,#' '100 ---'--Z50-:"OO'" 3.1
~ # 200 254.00 1.6
~'...

•
~.

" Fract~onal Components

~GravQl./Sand based on #4
'Sand/F~nes based on #200
:,!k COBBLES = % GRAVEL =
,% FINES = 1. 6

'Oas= 2.31' 060= 0.84 050= 0.68
D30= 0.46 015= 0.34 010= 0.29
Cc= 0 •. 8626 Cu= 2.8506

% SAND ;: 91.8

•
---~-------------, -- u. S. FILTER



10;23/2000 MON 16:26 FAX 651 638 3162 USF JO~SON SCREENS l4J 007/026

_____________G_RA_I_N__S_I_Z_E_OIS~~~.~~.O_N___'_._TE_S_T_D_A:_T_A _

?~ot: NIROP AT?
f~ect Number: 001016-1 C~ient:Roger Renner, E.H. Renner &

Sons, Elk River, MN

Sample Oa t.a.

# 6
# 4

# 8
# 12
.ll. 16
.20

# 30
# 40
# 50

~, # 70
'.' # 100

# 200

Source: AT 7
Sample No.: 4
Elev. or Depth: 23-25 ft Sample Length (in.fem.):
Location:
Description: Beige silt to fine ang to subrnded gravel, 5% > 3/8"

Mechanical Analys~.s .I?~.~_a. _

Initial
Dry sample and tare: 296 . 00
Tare - 0.00
Dry sample weight - 296.00
Tare for cumulative weight retained= .00

Sieve Cumul. wt. Percent
retained finer

12.00 96.0
23.00 92.2
39.00 86.8
60.00 79.7
97.00 67.2

152.00 48.7
210.00 29.1
246.00 16.9
270.00 8.8
283.00 4.4
287.00 3.0
291.00 1.7

_._----------
.',.._- - _._.. '.' .._---_ __ .. '.'"

Fractional Components

Gravel/Sand based on #4
'Sand/Fines based on #200
.% COBBLES - % GRAVEL =
~ FINES = 1. 7

085= 2.15 060= 1.03 050= 0.87
030= 0.61' 015= 0.40 010= 0.32
Cc= 1.1392 Cu= 3.2151

% SAND = 94.3

U.S.' FILTER



10;23;2000 MON 16:27 F.~~ 651 638 3162 VSF JO~SON SCREENS ~ 008/026

------. -- .._- GRAIN SIZE DISTRIBUTION TEST DATA
. _._-- --------

Project: NIROP AT7
Project Number: 001016-1 Client: Roger Renner~ E.H. Renner & 4IJ

Sons, Elk River, MN

Sample Data

# 4
# 6
# 8
# 12
# 16
# 20
:If 30
#: 40
#: 50
# 70
# 10U·······__ ··

# 200

Source: AT 7
Sample No.: 5
Elev. or Depth: 25-27 ft Sample Length (in./om.):
Location:
Description: Beige silt to fine ang to subrnded gravel, 2% > 3/8"

Mechanical Analysis Data

Ini.ti.al
Dry sample and tare= 327.00
Tare = 0.00
Dry sample weight 327.00
Tare for cUmulative weight retained= .00

Sieve eumul. Wt. Percent
retained finer

15.00 95.4
25.00 92.4
37.00 88.7
49.00 85.0
80.00 75.5

119.00 63.6
172.00 47.4

.227.00 30.6
279.00 14.7
309.00 5.5
32·0'. UU 2.1 .._._ _-_._-_ --

324.00 0.9

4IJ

----------------------_._--_._..... -.-. - ._------
Fractional Components

~Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.9

% SAND := 94.5

.085= 1. 70
D30=0.42
Cc= 0.8693

D60= 0.78 DSO= 0.63
DiS= 0.30 DIO= 0.26

Cu == 3.0181

4IJ

------:-::==============.:..::=====..:.:..:....:.....:.-. U. S. FILTER ===================:---- ----.-=--===
••



10/23/2000 MON 16:27 FAX 651 638 3162 USF JO~SON SCREENS
. .

GRAIN SIZE DISTRIBUTION' TEST DATA

~ 009/026

p~ect: NIROP AT?
Project Number: 001016-1 Client: Roger Renner, E.H. Renner &

Sons, Elk River, MN

# 4
# 6.
# 8

. # 12

.• 16
-'4IIIIf 20

# 30
# 40
# 50
# 70
# 100
#-200

__________________._.~.~!:~ .~a~...:.a~ _

Source: AT 7
Scunple No.: 6
Elev. or Depth: 27-29 ft Sample Length (in./em.):

Location:
Description: Beige silt to fine ang to subrnded gravel

... .~cha.nical Analysis Da~a

Initial
Dry sample and tare= 310.00
Tare = 0.00
Dry s~ple weight = 310.00
Tare for cumulative weight retained= .00

"Sieve Cumul. Wt. Percent
retained finer

3.00 99.0
7.00 97.7

12.00 96.1
25.00 91.9
41.00 86.8
74.00 76.1

115.00 62.9
189~00 39.0
263.00 15.2
294.00 5.2
301.00 2.9
306.00 1.3

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 1.3

% SAND = 97.7

DSS= 1.10
D30= 0.38
Co= 0.9496

•

D60= 0.57 DSO= 0.49
015= 0.30 DI0= 0.26

Cu= 2.1595

u. S. FILTER ----.:..::.:.::::=-:::::--------:



10/23/2000 MON 16:27 FAX 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE O:ISTRIBU'l'ION TEST DATA

14l 010/026

Project: NrROP AT7
Project Number: 001016-1 C~i.ent: Roger Renner IE. H. Renner & •

Sons, Elk River, MN

. -_... . . . ----_._----------

Source: AT 7
Samp~e No.: 7
Elev. or Depth: 29-31 ft Samp~e Length (in./cm.):

Location: Fridley, MN
Descrip~ion: Beige silt to fine ang to subrnded gravel, 1% > 3/8"

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 10"0·-·---'·

# 200

Mechanical Analysi~.P~t~__

Initia~

Dry sample and tare= 217.00
Tare = 0.00

Dry sample weight = 217.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

3.00 98.6
6.00 97.2

11.00 94.9
17.00 92.2
29.00 86.6
49.00 77.4
81.00 62.7

120.00 44.7
159.00 26.7
188.00 13.4
202.00 6.9
210.00 3.2

Fractional Components

------- .

•

Gravel/Sand based on ~4

Sand/FinQs based on #200
". % COBBLES = % GRAVEL =

") % FINES = 3. 2

·D8S= 1.10 D60= 0.57 050= 0.47

-. D30= 0.32 D1S= 0.22 010= 0.18
Cc= 0.9Q98 cu= 3.1223

% SAND = 95.4

•
u" S. FILTER ..:.....---:..----------..:....:=--=-----



10;23/2000 MaN 16:27 F.~\ 651 638 3162 USF JOHNSON SCREENS

G~N SIZE DISTRIBUTION TEST DATA---------------

~ 011/026

p~.ec~: NIROP AT7
P ect Number: 001016-1 C1ient: Roger Renner, E.H. Renner &

Sons, Elk River, MN

# 4
# 6c

, # 8'
"_ # 12
r: ~6
,~g

# 40
* 50
# 70

.. # 100 ...
# 200

--_ ..---.._-_._---------------------------------
Samp1e Data

Source: AT 7
Samp1e No _: 8
E1ev. or Depth: 31;-33 f t Sample Length (in. / em.):
Location:
Description: Beige silt to fine ang to subrnd gravel

Mechanical Ana.~ys~~ p_a_t_a _

Initial
Dry sample and tare= 168.00
Tare ~ 0.00
Dry sample weight = 168.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained fine~

4.00 97.6
7.00 95.8

11.00 93.5
17.00 89.9
29.00 82.7
47.00 72.0
57.00 66."

110.00 34.5
149.00 11.3
157.00 6.6
163.DO 3.0
166.00 1.2

Fractional Components-_ - ---- -_ _.__ _ .. _.._----------=---------
Gravel/Sand based on #4
Sand/Fines based on #200

.% COBBLES = % GRAVEL =
%' FINES ;:: 1. 2

% SAND = 96.4

085= 1.28
030= 0.40
Cc = 1.0387

•

060= 0.55 050= 0.49
015= 0.33 D10= 0.29

Cu = 1.9129

U.S. FILTER



10/23.:2000 MON 16:27 FAX 651 638 3162 USF JOlr\'SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA------

~ 012;026

--_.. --
Project: NIROP AT7
Project Number: 001016-1 C1~ent: ~oger Renner, E.H. Renner

Soos, Elk River, MN
&e

--------------------- --_ .._-----------------
Sample Data_ ... _ ..... _ •..• ---e. ~-----'------------

Source: AT 7
Sample No.: 9
Elev. or Depth: 33-35 ft Samp1e Length (~n./cm.):

Location:
Description: Beige silt to fine ang to subrnd gravel, 2% > 3/8"

Mechan~c~1 Ana1ysis Data-----------=------------=---------==-------- --

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70'. -'-~r' "lUO" ...
# 200

Initial
Dry sample and tare= 294.00
Tare ",. 0.00
Dry sample weight = 294.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

15.00 94.9
27.00 90.8
42.00 85.7
60.00 79.6
90.00 69.4

154.00 47.6
214.00 27.2
255.00 13.3
280.00 4.8
288.00 2.0

····Zgy:-o-cr----- ..... -r·;·o----··-· .-....- ...- .
292.00 0.7

Fract1ona1 Components---------------- ..... _...._---~---------------

e.

. Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.7

% SAND = 94.2

D8S= 2.27
030= 0.63
Cc= 1.0442

060= 1.01 DSO= 0.88
015= 0.45 010= 0.38

Cu= 2.6544

.. _­---- u. S. FILTER ...

e



10/23:2000 MON 16:28 FAX 651 638 3162 USF JO~SON SCREENS· 19J 013/026

GRAIN SIZE DISTRIBUTION TEST DATA-------------------- -----------------
r."ect: NIROP AT7
P ect Number:. 001016-1 C~ient: Roger Renner, E.H. Renner &

Sons, Elk River, MN
-------_._.. __._------------..,..-------------

Source: AT 7
Sample No.: 10
Elev. or Depth: 35-37 ft Samp~e Length (in./em.):
Locat.ion:
Description: Beige silt to fine ang to subrnd gravel, 8% > 3/8"

Mechan~cal Analysis nata--------_-.:..._-----

# 4
# 6
# 8

.. #12
. J1 16
.::·~o
.. Tr 30

#40
# 50
# 70

.' --rT()()·_-··

# 200

Initia~

Dry sample and tare= 262.00
Tare = 0.00
Dry sample weight ~ 262.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

16.00 93.9
28.00 89.3
44.00 83.2
63.00 76.0
93.00 64.5

137.00 47.7
175.00 33.2
213.00 18.7
242.00 7.6
253.00 3.4

-Zs-r:-O 0 .u1·. 9
260.00 0.8

---- --.. -- . --

Fractional Components.. '. .. ._ ' .. __ .. . .. _.._---------=------------

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES:: 0.8

% SAND = 93.1

D8S= 2.59
D30= 0.56
Cc= 0.8686

••

D60= 1.07 D50= 0.89
D1S= 0.39 Dl0= 0.33

Cu= 3.2518

====~~- u.S. FILTER ---- -- -_..------ ---



10/23/2000 MON 16:28 FAX 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~01V026

Project: NIROP AT7
Project Number: 001016-1 Client: Roger Renner, E.H. Renner & 4It

Sons, Elk River, MN
---------------------------------_. " ...__._..
____________________.s_~!>.~.~. D~t~__ . _

Source: AT 7
Samp1e No.: 11
E~ev. or Depth: 37-38.5 ft Sample Length (i.n./cm.):
Location:
Description: Beige silt to fine ang to subrnd gravel

.Mechanical Analysi.s.Data_._.._-_. __ ..... __ ._---_.......:-_--------==--_..:......_----------------

# 4
if 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Init.ial
Dry samp1e and tare= 291.00
Tare = 0.00
Dry samp1e wei.ght = 291.00
Tare for cumu1at.ive weight. ret.ained: .00

Sieve Cumu1. Wt.. Percent.
retained finer

2.00 99.3
6.00 97.9

12.00 95.9
18.00 93.8
32.00 89.0
65.00 77.7

133.00 54.3
216.00 25.8
267.00 8.3
285.00 2.1
289.00 0.7
290.00 0.3

Fractiona~ Components

4It

Grave1/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =

.% FINES =. O. 3 .
% SAND = 99.0

085= 1.02
030= 0.45
C9= 0.9931

060= 0.64 D50= 0.57
015= 0.36 D10= 0.32

Cu= 2.04/.8

U.S. FILTER

4It
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SLOT SIZE IN MILLIMETERS

Fridley, MN
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~

()

":/

LOCATION I SOURCE SAMPLE # DEPTHlELEV,

An 13 19.5-21 (l

AT8 14 21·23 fr

An 15 23-25 ft
AT8 16 25-27 ft
AT8 17 27-29 fl

MATERIAL DESCRIPTION

Beigc silt to tine gravel. 2% > 3/8"

Bci~c silt to fme gravel. 6% > 3/8"

Bc:i~e silt to flne gravel. 3% > 3/8"
.Beige silt to fUle gravel. 4% > 3/8"
BeiS!c silt to fine gravel. 2% > 3/8"

Project No. 001016·2 Client Roger Renner, E.II. ReNICf & Sons, Elk River, MN

Particle Size Distribution Report

NIROPAT8

Date 1O·23-<JO

u.s. FILTER t§I
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SLOT SIZE IN MILLIMETERS

LOCATION SOURCE I SAMPLE" IOEPTHIELEV.1 MATERIAL DESCRIPTION
IfI Fridley, MN . I AT8 I In I 29·31 ft I Beige silt to fine gravel, 8% > 3/8"
- ATS 2n 31·33 ft Beige silt to tine mvel. 1% > J/8"
!\ AT8 I 3b I 33-34.5 {\ I VerY fine sand to mavcl. 44% > 3i8"
(> AT8 I 4U I 34.5-360 I fine sand to ~vcl. 92% > 3/8"
\7 AT8 I 58 I 36-37.5 0 I Very fine sand to fme mvel. 9% > 3/8"

Proiect No. 00 I016-2

•
Client Roger Renner, E.H. Renner & SOrlS, Elk River, MN

Particle Size Distribution Report

NIROPAT8

•
Dale 10·23-00

u.s. FILTER

•
I§J
o....
Q)
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10;23/2000 MON 16:29 FAX 651 638 3162 USF JOH.\'SON SCREENS

G~N SIZE DZSTRIBUTZON TEST DATA

141 017/026

~.ct: NIROF AT8
~ ect Number: 001016-2 Client: Roger Renner, E.H. Renner &

Sons, Elk River, MN

# 4
# 6
# 8
# 12
JI. 16

~~
. # 40

# 50
# 70
# 100
# 200

__________. ~~~~~_ Oa_t~

Source: AT8
Sample No.: 13
Elev. or Depth: 19.5-21 it Sample Length (in./om.):
Location: Fridley, MN
Description: Beige silt to fine gravel, 2% > 3/8"

_________M_e_c_h_a_n_i_c~!_~~~¥~.~~_P_~t~

Ini.ti.al
D~,sample and tare= /.44.00
Tar~ = 0.00
Dry sample weight = 244.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

6.00 97.5
10.00 95.9
17.00 93.0
26.00 89.3
42.00 82.8
65.00 73.4
97.00 60.3

144.00 41.0
208.00 14.8
233.00 4.5
240.00 1.6
241.00 1.2

Fracti.onal Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL
% FINES = 1.2

% SAND :: 96.3

08S= 1.31
030= 0.37
Cc= 0.848

•
-------

060= 0.60
015= 0.30
Cu = 2.2032

050= 0.49
010= 0.27

U.S. FILTER --------- --- -- -.._---



10/23/2000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 018/026

Project: NIROP AT8
Project Number: 001016-2 Client: Roger Renner, E.H. Renner &~

Sons, Elk River, MN

Sample Data

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Source: AT8
Sample No.: 14
Elev. or Depth: 21-23 ft Sample Length (in./cm.):
Location:
Description: Beige silt to fine gravel, 6% > 3/8"

Mechanical Analysis Data

Initial
Dry sample and tare= 331.00

:Tare = 0.00
.Dry sample weight = 331.00
; Tare for cumulative weight retained= .00
. Sieve cumul. wt. Percent

retained finer
27.00 91.8
38.00 88.5
50.00 84.9
68.00 79.5
98.00 70.4

147.00 ~~.6

201.00 39.3
272.00 17.8
302.00 8.8
319.00 3.6
320.00 3.3
326.00 1.5

~

-------------------------------- ..-'--
Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = "% GRAVEL =

.% FINES = 1.5
% SAND 90.3

DSS= 2.38
030= 0.52
Cc = 0.8965

D60= 0.93 050= O.j~

D1S= 0.40 DIO~ 0.32
Cu= 2.8943

u.s. FILTER . ­-----'----

•



10/23/2000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

1lI019/026

p."ect: NTROP AT8
P eet Number: 001016-2 Client: Roger Renner, E.H. Renner &

Sons, Elk River, MN

# 4
# 6
# 8
# 12

.~~
"30

# 40
# 50
# 70
# 100
# 200

Sample Data---------_._..._. _. .

Source: AT8
Samp~e No.: 1 5
Elev. or Depth: 23-25 ft Sample Length (in./cm.):
Location:
Description: Beige silt to fine gravel, 3% > 3/8"
_.., .._--- ._._ __ _..---------------

Mechanical Analysis Data--------'-..__ ... -_...._. ....------------==---------------------
Initial

Dry samp~e and tare= 356.00
Tara = 0.00
Dry sample weight = 356.00
Tare for cumu~ative weight retained= .00

Sieve Cumu~. Wt. . Percent
retained finer

25.00 93.0
37.00 89.6
52.00 85.4
69.00 80.6
95.00 73.3

143.00 59.8
220.00 38.2
287.00 19.4
321.00 9.8
336.00 5.6
344.00 3.4
351.00 1.1

Fractional Components

Grave~/Sand based on #4
Sand/Fines basQd on #200
% COBBLES = % GRAVEL =
% FINES = 1.4

% SAND = 91.6

085= 2.29
D30= 0.52
Cc= 1.0625

•

060= 0.85 DSO= 0.72
015= 0.38 010= 0.30

Cu= /..8113

u. S. FILTER



10/23/2000 MON 16:29 FAX 651 638 3162 USF JO~SON SCREENS ~ 020/026

GRAIN SIZE DISTRIBUTION TEST DATA---
Project: NIROP AT8
Project Number: 001016-2

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

C~ien~: Roger Renner, E.H. Renner
Sons, Elk River, MN

sample Dai:.a

&.
Source: ATB F
Sample No.: 16
Elev. or Dep~h: 25-27 ft Samp~e Leng~h (in./cm.):
Location:
Description: Beige silt Lo fine gr~vel, 4% > 3/B"

-------------_ _-------------------_.- '" ..- --
Mechanica~ ~~lysis.~~~_a _

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100

"# 200

:rnitia~

Dry sample and ~are= 320.00
Tare = 0.00
bry sample weight = 320.00
Tare for cumulative weight retained= .00

Sieve Cumul. wt. Percen~

retained finer
8.00 97.5

16.00 95.0
33.00 89.7
50.00 84.4
78.00 75.6

122.0U 61.9
179.00 44.1
233.00 27.2
264.00 17.5
295.00 7.8
312.00 2.5
317.00 0.9

•
-------------------_ ... - .._------------

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.9

% SAND = 96.6

Des= 1. 76
030= 0.46
Cc= 1.1054

D60= 0.82 D50= U.67
DlS= 0.27 010= 0.23

Cu = 3.5656

•
.-------------.... - U.S. FILTER



10/23/2000 MON 16:29 FAX 651 638 3162 USF JOHXSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA--_.. ------------

~ 021/026

p.·act: NIRO? AT8
P. ee~ Number: 001016-2 Client: Roger Renner, "E. II. Renner &

Sons, Elk River, MN

Sample Data

# 4
# 6
# 8
# 12
¥ 16.20
;r 30
# 40
# 50
# 70
# 100
# 200

Source: AT13
Sample No.: 17
Elev. or Depth: 27-29 ft Sample Length (in./om.):
Location:
Description £ Beige silt to fine gravel, 2% > 3/8"

--------------------------------_..._...- - -
Mechanical Analys~s Data

Initial
Dry sample and tara= 126.00
Tare = 0.00
Dry sample weight = 126.00
Tare for cumulative weight retained: .00

Sieve Cumul. Wt. Percent
retained finer

2.00 98.4
4.00 96.8
9.00 92.9

19.00 84.9
32.00 74.6
51.00 59.5
72.00 42.9

101.00 19.8
116.00 7.9
122.00 3.2
123.00 2.4
124.00 1.6

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES. = 1.6

% SAND = 96.8

085= 1.71
D30= 0.50
Cc= 0.8722

•

060= 0.86 D50= 0.69
D1S= 0.38 010= 0.33

Cu= 2.6076

u.s. FILTER - .__ ...-



10/23/2000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 022/026

Project: NIROP AT8
Project Number: 001016-2 Client: Roger Renner, E.H. Renner & 4It

Sons, Elk River, MN
-----------------------------_.- .. --_._-. "-'--'" ..._---

Sample Data

Source: AT8
Sample No.: 1B
Elev. or Depth: 29-31 ft Sample Length (in./em.):
Location: Fridley, MN
Description: Beige silt to fine gravel, 8% > 3/8"

-------------_... _ ...._.. _. __ ._ ..
Mech~~cal_.~aly_~.::i..:.s__=D.....:a_t_a _

# 4
# 6

. # 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Initial
Dry sample and tare= 350.00
Tare = 0.00.
Dry sample weight = 350.00
Tare for cumulative weight retained= .00

Sieve . Cumul. wt. Percent
retained finer

39.00 88.9
63.00 82.0
95.00 72.9

126.00 64.0
167.00 52.3
215.00 38.6
261.00 25.4
290.0017.1
316.00 9.7
331.00 5.4
339.00 3.1
345.00 1.4

Fractional Components

4It

Gravel/Sand basQd on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 1.4

% SAND = 87.5

085= 3.86
D30= 0.69
Cc= 1.0444

D60= 1.48 DSO= 1.11
DlS= O.]g DlO= 0.]1

Cu= 4.8571

- u. S. FILTER -....

4It



10/23/2000 MON 16:30 ~~ 651 638 3162 VSF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA
--:....----- ----------

laJ 023/026

~ject: NIROP AT8
~ect Number: 001016-2 Cl~ent: Roger Renner, E.H. Renner &

Sons, Elk River, MN

Sample Data

# 4
# 6
# 8
# 12
# 16

•
20
30

# 40
# 50
# 70
# 100
# 200

'Source: ATe

Sample No.: 28
Elev. or Depth: 31-33 ft Sample Length (in./~.):

Locat~on:

Descr~pt~on: Beige silt to fine gravel, 1% > 3/8"

~nitial

Dry sample and tare= 330.00
Tare = 0.00
Dry sample weight = 330.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

6.00 98./.
15.00 95.5
27.00 91.8
41.00 87.6
63.00 80.9
97.00 70.6

155.00 53.0
219.00 33.6
284.00 13.9
313.00 5.2
321.00 2.7
326.00 1.2

Fract~onal Components

Gravel/Sand based on
Sand/Fines based on
% COBBLES -
% FINES = 1. 2

#4
#200

% GRAVEL- \-SAND = 97.0

D8S= 1.44
030= 0.40
Cc= 0.8736

•

060= 0.68 050= 0.57
015= 0.31 010= 0.27

Cu = 2 . .5368

U.S. FILTER . ----



10/23/2000 MON 16:30 F.~l 651 638 3162 USF JO~SON SCREENS. .

G~N SIZE DISTRIBUTION TEST DATA

~02V026

Project: NIROP ATe
Project Number: 001016-2 Client: Roger Renner, E.H. Renner & 4It

Sons, Elk River, MN

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Sample Data-------------_.__. -_. - .. - ....

Source: AT8
Sample No.: 3b
Elev. or Depth: 33-34.5 ft Sample Length (in./cm.):
Loca.tion:
Description: Very fine sand to gravel, 44% > 3/8"

----_ _-_ .._- .

Initial
Dry samp~e and tare= 113.00
Tare = 0.00
Dry sample weigh~ = 113.00
Tare for cumu~a~ive weight retained= .00

Sieve Cumul. W~. Percent
retained finer

10.00 91.2
16.00 85.8
27.00 76.1
41.00 63.7
57.00 49.6
73.00 35.4
86.00 23.9
96.00 15.0

104.00 8.0
108.00 4.4
110.00 2.7
112.00 0.9

Fractiona~ Components

4It

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES- % GRAVEL =
% FINES = 0.9

% SAND = 90.3

085= 3.23
030= 0.73
Cc= 1. 0335

D60= 1.54 DSO= 1.19
D1S= 0.43 Dl0= 0.34

Cu= 4.5711

•
------....._-- U.S. FILTER



10/23/2000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS ~ 025.:026

GRAIN SIZE DISTRIBUTION TEST DATA
..---_.... ------------------

•
ject: NIROP AT8
ject Number: 001016-2 C~ient: Roger Renner, E.II. Renner &

Sons, Elk River, MN

# 4
1t 6
# 8
# 12

'. # 16

1:.;g
# 40
# 50
# 70
# 100
# 200

.Samp~e Data____________________--=-~-----------L..- ... -.

SOUJ;ce: AT8
Sample No.: 48
Elev. or Depth: 34.5-36 ft Samp~e Length (in./om.):
Location:
Description: Fine sand to gravel, 92% > 3/8"

Mechani.cal Ana~¥-.~~.~.. Data

Initial
Dry sample and tare= 11.00

.!I.'are = 0.00
Dry samp1e weight = 11.00
Tare for cumulative weight retained= .00

, Sieve cumul. Wt. Percent
retained fi.ner

6.00 45.5
6.00 45.5
7.00 36.4
7.00 36.4
8.00 27.3
8.00 27.3
9.00 18.2

10.00 9.1
10.00 9.1
11.00 0.0
11.00 0.0
11.00 0.0

-----_ .....-. -- _. .- _...._._.-.. _-_._----_ ... _...
Fractional Components

.Gravel/Sand based on #4
Sand/Fines based on 1t200
% COBBLES = % GRAVEL =

•

% SAND = 45.5

U.S. FILTER



10/23/2000 MON 16:30 F.~\ 651 638 3162 VSF JOHNSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

19J 026/026

-----------'------------------------- . __ ....._-------
ProjQct: NIROP ATB
Project Number: 001016-2 Client: Roger Renner, E.H. Renner & 4It

Sans, Elk River, MN

. # 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Source: AT8
Samp~e No.: 58
Elev. or Depth: 36-37.5 ft Sample Length (in./em ..):
Location:
Description: Very fine sand to fine gravel, 9% > 3/8"

Mechanical Ana~ysis Data

Initial
Dry sample and tare= 149.00
"Tare = 0.00
Qry sample weight = 149.00
Tare for cumulative weight retained= .00.

SieveCumul. Wt. Percent.
ret.ained finer

11.00 92.6
20.00 86.6
30.00 79.9
40.00 73.2
53.00 64.4
66.00 55.7
82.00 45.0

106.00 28.9
130.00 12.8
144.00 3.4
147.00 1.3
148.00 0.7

. . _ . F_r,.....a_c_t_i_o_n_a_l_.~~~?nen.~~_.

4It

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.7

% SAND = 91. 9

085= 3.07
030= 0.43
Cc = 0.6815

D60= 1.00 050= 0.69
D15= 0.32 010= 0.28

Cu= 3.5982

_._. U.S. FILTER
_:..:..'...::..-:.::....:....:.:-.========-.._ ....

4It
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I'cl-PRIDLEY,MN
1101 [RIDLEY, MN.
\!tol-FRIDLEY,f\.fN.
:101 FRIDLEY,MN.

ProjoctNo. 001019-2

LOCATION

Client. E.H RENNER & SONS

SOURCE SAMPLE 1# 1DEPTH/ELEV.
3A 136.5 38,5 FT.
4A 138.5 4D.5 FT.
5A 140.542.5 FT.
6A 142.5 44.5 FT

Data

•

MATERIAL DESCRIPnON
SILT TO FINE ORAVEL.
SILT TO FINE ORAVEL.
SILT TO FINE ORAVEL.
SILT TO FINE GRAVEL.

10/24/00
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10/25/2000 WED 12:46 FAX 651 638 3162 USF JOa~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 007/025

Project: NIROP AT9
JIIject Number: 001019-2 C1~ent: E.H RENNER & SONS

._,_...__~_.~__.__.__S~1e Data

Source:
Sample No.: 2A
E1ev. or Depth: 34.5 36.5 FT.
Location: FRIDLEY,MN
Description: SILT TO FINE GRAVEL.

Samp1e Length (in./em.):

# 4
ff 6

* 8# 12
# 16
# 20
# 30

•
. 40

50
# 70
# 100
# 200

Mechan~ca1 Ana1ys~s Data-------------------------==--------_._--- _-----
Initia1

Dry samp1e and tare= 271.00
Tare = 0.00
Dry sample weight = 271.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

4.00 98.5
6.00 97.8

15.00 94.5
24.00 91.1
39.00 85.6
69.00 74.5

221.00 18.5
253.00 6.6
263.00 3.0
267.00 1.5
268.00 1.1
269.00 0.7

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES =: % GRAVEL =
% FINES = 0.7

% SAND = 97.8

085= 1.03
030= 0.65

. Co= 1.1389

•

060= 0.77 050= 0.73
015= 0.55 010= 0.48

Cu = 1. 5955

u. S. FILTER ==========:=:-:=====._=....-=-=-~.



10/25/2000 WED 12:46 FAX 651 638 3162 VSF JOHNSON SCREENS

GRAIN SIZE DXSTRIBUTION TEST DATA

~ 008/025

Project: NIROP AT9
Project Number: 001019-2 Client: E.H RENNER & SONS
----------.,.....----_----1.

Sample Data

Source:
:Sample No.: 3A
Elev. or Depth: 36.5 38.5 FT.
Location: FRIDLEY,MN
Description: SILT TO FINE GRAVEL.

Sample Length (in./em.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Mechanical Analysis Data

Initial
Dry sample and tare= 310.00
Tara = 0.00
Dry sample weight = 310.00

. Tare for cumulative weight retained: .00
Sieve Cumul. Wt. Percent

retained finer
10.00 96.8
16.00 94.8
26.00 91.6
45.00 85.5
77.00 75.2

125.00 59.7
191.00 38.4
253.00 18.4
283.00 8.7
297.00 4.2
300.00 3.2
347.00 0.0

•
---.._------------------------------------------

Fractional Components

. Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES· = % GRAVEL = % SAND = 96.8

. 085= 1.66
D30= 0.53
Cc= 1.007

060= 0.85
015= 0.39
Cu= 2.6584

050= 0.72
010= 0.32

•
u. S. FILTER :-.----c-:-;----------:...:....-::==::-:~====



10/25/2000 WED 12:46 FAX 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

I4l 009/025

Project: NIROP AT9
oject Number: 00101~-2

Source:
Sample No.: 4A
E~ev. or Depth: 38.5 40.5 FT.
Location: FRIDLEY, MN.
Description: SILT TO FINE GRAVEL.

Client: E.H RENNER & SONS

Sample Dat:a

Sample Length (in./om.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30

..::.. ~g
# 70
# 100
# 200

--------~--------------------------------._-

Mechanical Ana~ysis Data--------------_--:-.:...-_-
:In.itia~

Dry samp1e and tare= 358.00
Tare 8 0.00
Dry sample weight; 358.00
Tare for cumulative weight retained= .00

Sieve eumul. Wt . Percent
retained finer

8.00 97.8
14.00 96.1
33.00 90.8
49.00 86.3
72.00 79.9

114.00 68.2
191.00 46.7
274.00 23.5
316.00 11.7
335.00 6.4
343.00 4.2
347.00 3.1

Fractional Components----'---------------
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 3.1

% SAND = 94.7

085= 1.55
030= 0.47
Cc= 1. 1164

•

060= 0.73 DSO= 0.63
015= 0.34 P10= 0.27

Cu= 2.6671

u. g. FILTER =.:.:......:...:....;.:....:..::..-=-..:..~.----::.:..:.:.:=====-=-=======



10/25/2000 WED 12: 46 FAX 651 638 3162 VSF JOH.'\SON SCREENS. ~ 010/025

GRAIN SiZE DZSTRrBUTION TEST DATA----------------
Project: NIROP AT9
Project Number: 001019-2 Client: E.H RENNER & SONS

----------'---e­Sampl.e Data

Source:
Sampl.e No.: SA
Elev. or Depth: 40.5 42.5 FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Samp~e Length (in./cm.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Mechanical Analysis Data

Initial
Dry sample and tare= 311.00
Tare = 0.00
Dry sample weight = 311.00
Tare for cumulative weight retained= .00

Sieve Cumul.. Wt. Percent
retained finer

30.00 90.4
51.00 83.6
77.00 75.2

107.00 65.6
148.00 52.4
191.00 38.6
234.00 24.8
26B.00 13.8
290.00 6.8
302.00 2.9
307.00 1.3
308.00 1.0

____________.~- .._.__!_:z:~~.~~onal Components

•
Gravel./Sana based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =

. % F:IN"£S = 1. 0
% SAND B 89.4

Des= 3.58
D30= 0.69
Cc= 0.9115

D60= 1.44 050= 1.11
015= 0.44 DIO~ 0.36

Cu= 4.0001

•
=============-:.=:.:..... ....:...-=.:-=.:.::'":...:.'.....:-.:.:=====---:..:.:.....-=- u. S. FILTER =-----------:-:-::-::-=..:..:......:.::===--==:.:.:.....:=--=



10/25;2000 WED 12:46 FAX 651 638 3162 USF JO~SON SCREENS l4J 011/025

GRAIN SIZE DISTRIBUTION TEST DATA

Client: E.H RENNER & SONS
Project: NIROP AT9
jliject Number: 001019-2

Samp1e Data
----------------------=~--------------------
Source: ,
Samp1a No.: 6A
Elev. or Depth: 42.5 44.5 FT
Location: FRIDLEY,MN.
Description: SILT TO ~INE GRAVEL.

Sample Length (in./cm.):

Mechanical Analysis Data

# 4
# 6
# 8
# 12
# 16
# 20
# 30

,.~g
# 70
# 100
# 200

Init;ial
Dry sample and tare: 255.00
Tare = 0.00
Dry sample weight = 255.00
Tare for cumulative weight retained= .00

Sieve Cumu1. Wt. Percent
retained finer

13.00 94.9
19.00 92.6
31. 00 87.8
43.00 83.1
62.00 75.7
90.00 64.7

131.00 48.6
183.00 28.2
223.00 12.6
243.00 4.7--
252.00 1.2
254.00 0.4

Fractional Component;s

Gravel/Sand based on 14
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.4

% SAND = 94.5

085= 1.93
1)30= 0.44
Cc= 0.9241

D60~ 0.76 D50= 0.62
015= 0.32 D10= 0.27
~::; 2.7598

•
. .. .. - ._- ._. u. S • FILTER ====================-:--



10/25/2000 WED 12:47 FAX 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

l4J 012/025

Project: NIROP AT9
Project Number: 001019-2 C~~ent: E.H RENNER & SONS

-------------:------------e_
Sample Data

Source:
Sampl.e No.: 6B
E~ev. or Depth: 44.5 46.5 FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Samp~e Length (in./cm.):

Mechanical Analysis Data'--.-. __. ----_._--- _......_--------

Fractional Components

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
# SO
# 70
# 100
# 200

:In~t~al.

Dry sample and tare= 170.00
Tare ~ 0.00
Dry sample weight = 170.00
Tare for cumulative weight retained= .00

Sieve Cumul.. Wt. Percent
retained finer

25.00 85.3
32.00 81.2
40.00 76.5
49.00 71.2'
56.00 67.1
63.00 62.9
67.00 60.6
80.00 52.9
92.00 45.9

106.00 37.7
119.00 30.0
140.00 17.7

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 17.7

005= 4.63 D60= 0.58 DSO= 0.37
D30= 0.15

% SAND = 67.6

•
_._._------------

•
=================.::.....:.:..============== o. S. FILTER



101 ~5/ ~uuu WED H: 47 FAX 651 638 3l6~ lI::iF JOHI'liSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 013/025

Project: NIROP AT9
iliject Number: 001019-2

Source:
Sample No.: 8A
Elev. or Depth: 46.5 48.5 FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Client: E.H RENNER & SONS

Sample Da t:.a

Sample Length (in./om.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30

•
40
50

# 70
# 100
# 200

Mechanical Analysis Data---------------
Initial

Dry sample and tare; 308.00
Tare = 0.00
Dry sample weight = 308.00
Tare for cumulative weight retained: .00

Sieve cumul. Wt. Percent
retained finer

53.00 82.8
65.00 78.9
87.00 71.8

108.00 64.9
143.00 53.6
194.00 37.0
244.00 20.8
277.00 10.1
295.00 1.2
302.00 2.0
306.00 0.7
307.00 0.3

.~-~----------_...-.--...-.--_-------------

Fractional Components
-~------------------

,Grave~/Sand based on #4
'Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.3

•

% SAND = 82.5

================================~.U. S. FILTER -_.-- .. ====-~_----.:..=:=====-=....::===._--_ .._-



10;25;2000 WED 12:47 FAX 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 0141025

Project: NIROP AT9
Project Number: 001019-2 Cli.ent: E.H RENNER & SONS .

------------_._~--Samp1e Data--------:--------------
Source:
Samp1.e No.: 13A
Elev. or Depth: 56.5 58.5 FT.
Location: FRIDLEY,MN.

· Description: SIL'!' TO FINE GRAVEL.

Samp1e Length (in./em.):

Mechanical Analysis Da.ta
-----------------------==----------------~.__.__ .- --

# 4
# 6
#. 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Initia1
Dry sample and tare: 232.00
Tare = 0.00
Dry samp1e weight = 232.00
Tare for cumulative weight retained= .00

Sieve Cumul. wt. Percent
retained £iner

0.00 100.0
0.00 100.0
2.00 99.1
3.00 98.7
7.00 97.0

16.00 93.1
38.00 83.6
91.00 60.8

158.00 31.9
204.00 12.1
224.00 3.5
231.00 0.4

•
· ---------------------------------------------

Fractional Components· -----_._--------------------==--------------------
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% FINES = 0.4

% SAND = 99.6

085= 0.62
D30-= 0.29
Cc= 1.0248

060= 0.42 D50= 0.37
D15= 0.23 D1.0= 0.20

Cu= 2.1256

•
-- U. S. FILTER ===================-- ..:..--=========



10/25/2000 WED 12: 47 F.U 651 638 3162 USF JO~SON SCREENS

GRAIN SIZE DISTRIBUTION ~EST DATA

~ 015/025

Project: NIROP AT9
4IJject Number: 001019-2

Source:
Samp~e No.: 14C
E~ev. or Depth: 58.5 60 FT.
Locat~on: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Client: E.H RENNER & SONS

Sample Dab

Sample Length (in.fem.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30

•
40
50

# 70
# 100
# 200

_.. _,.._.. .. ._ .._..__M_e_c_I:.a.~_~cal Analysis Data

Initial
Dry sample and tare; 118.00
Tara = 0.00
Dry sample weight- 118.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer

107.00 9.3
109.00 7.6
111.00 5.9
113.00 4.2
115.00 2.5
116.00 1.7
117.00 0.9
118.00 0.0
118.00 0.0
118.00 0.0
118.00 0.0
118.00 0.0

----------.._--_..~-..._, Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =

•

% SAND - 9.3

==================.:..-.:...--===.:....-=====.... u. S. FILTER



lUI ~:>nuuu l\.tu H: 47 ..·.U t5:>1 tSJ8 J16~ USF JOH1\SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

I4l 016/025

Project: NIROP AT9
Project Number: 001019-2 Cl~ent: E.H RENNER & SONS

----------------1.Sample Data
• __0 •• -·__---------------

Source:
Sampl.e No.: 13C
Elev. or Depth: 60 62 FT.
Location: FRIDLEY,MN.
Description: SILT 1'0 f'IN£ GRAVEL.

Sample Length (in./cm.):

# 4
# 6
#- 8
# 12
# 16
# 20
# 30
# 40
-# 50

"# 70
# 100
# 200

Mechanical Analysis Data

Ini.ti.al
Dry sampl.e and tare= 232.00
Tare - 0.00
Dry sample weight = 232.00
Tare for cumulative weight retained= .00

Sieve Cumul. wt. Percent
retained finer

13.00 94.4
17.00 92.7
28.00 87.9
40.00 82.8
62.00 73.3
94.00 59.5

136.00 41.4
177.00 23.7
207.00 10.8
219.00 5.6
226.00 2.6
229.00 1.3

Fractional Co~ponents

•
Grave1/Sand based on #4
Sand/Fines basad on #200
% COBBLES = % GRAVEL ~

% FINES = 1.3
% SAND = 93.1

085= 1.94
030= 0.48
Cc:;; 0.9386

D60= 0.86 050= 0.70
D15~ 0.34 010= 0.29

Cu = 2.9631

•
---- - ..- u. S. FILTER --::===:====~===.=.=.-=-..:::..:::.:"::".. - -===---=-=-::



C1ien~: E.H RENNER & SONS

10/25/2000 WED 12:47 FAX 651 638 3162 USF J0H!'1S0N SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9
~ject Number: 001019-2

______~ample Data

~017/02S

Source:
Sample No.: 14D
E1Q~. or Depth: 62 64FT.
Location: FRIDLEY,MN.
Descrip~ion: SILT TO FINE GRAVEL.

Sampl.e Length (in./om.):

# 4
# 6
# 8
# 12
# 16
# 20
# 30

•
40
50

# 70
# 100
# 200

Mechanical. Anal.ysis Data-_.. -._.._--------------
Ini~ial.

Dry samp1.e and tare= 329 . 00
Tare = 0.00
Dry sampl.e weight = 329.00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained fine~

98.00 70.2
128.00 61.1
160.00 51.4
181.00 45.0
209.00 36.5
236.00 28.3
264.00 19.8
289.00 12.2
306.00 7.0
314.00 4.6
320.00 2.7
325.00 1.2

Fractional Componen~s

Gravel./Sand based on #4
Sand/Fines based on #200
, COBBLES = % GRAVEL =
% FINES = 1.2

•

% SAND = 69.0

u. S. FILTER ====================:::::-:-:: ==---=--===
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10/25/2000 WED 12:48 FAX 651 638 3162 VSF JOHNSON SCREENS

GRAIN SIZE DIS~BUTION TEST DATA---_._-_._.

~ 020/025

Project: NIROP AT10
Project Number: 0010190-3 C1ient: E.H. RENNER & SONS

_.._.-._------
-------:------------.

_____. ~.?_~'-l_e__:-O-a-t-a------------------

Source: NIROP ATIO
Sample No.: 7C
Elev. or Depth: 65 67 FT.
Loca~ion: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Sample Length (in./em.):

Mechanica1 Analysis Data-------------_._----_.. _..... -----------,----------

# 4
# 6
# 8
# 12
# 16
# 20
# 30
# 40
~ 50
# 70
# 100
# 200

Initial
Dry sample and tare; 328.00
Tare 0.00
Dry sample weight = 328.00
Tare for cUmulative weight retained: .00

Sieve Cumul. Wt. Percent
reta~ned finer

13.00 96.0
20.00 93.9
29.00 91.2
39.00 88.1
54.00 83.5
77.00 76.5

110.00 66.5
168.00 48.8
255.00 22.3
300.00 8.5
314.00 4.3
322.00 1.8

Fractional Components----,..__ .._-----

•
Grave1/Sandbased on #4
Sand/Fines based on #200 .
% COBBLES = % GRAVEL =
% FINES = 1.8

% SAND - 94.2

085= 1. 30
030= 0.33
Co= 0.9692

060= 0.51 050= 0.43
015= 0.26 010= 0.22

Cu = 2.2925

•
-------:--====::-::--=--:=-:------:::=======-----:- u. S. FILTER ==========================--::=-====--=-===



10/25/2000 ~ED 1~:4~ ~~~ 651 638 316~ USF JUa~SON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA

~ 021/025

-_ ..... _._..----------
Project: NIROP ATIO
Project Number: 0010190-3.•---- -, ..

Source: NIROP ATIO
Samp1e No.: 2C
E1ev. or Depth: 67 69 FT.
Location: FRIDLEY,MN.
Oescription: SILT TO FINE GRAVEL.

Client: E.H. RENNER & SONS

Sample Data

Samp1e Length (in./em.):

# 4
# 6
41= 8
# 12
# 16
# 20
# 30

•
40
50

# 70
# 100
# 200

Mechanical Analysis Data

Initia1
Dry samp1e and tare= 358.00
Tare = 0.00
Dry samp1e weight = 358.00
Tare for cumu1ative weight retained= .00

Sieve eumul. Wt. Pel:cent
retained finer

63.00 82.4
80.00 77.7

102.00 71.5
117.00 67.3
133.00 62.9
152.00 57.5
174.00 51.4
220.00 38.6
283.00 21.0
325.00 9.2-
345.00 3.6
353.00 1.4

Fl:actional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES !!II % GRAVEL =
% FINES = 1.4

•

% SAND = 81. 0

=====..:..:...::....-----.:....----:..... .:....:...::--=..:..:..... -":-':'::':':::=======~'.-:.:"=..- U. S. FILTER -:"".. ::-.. ---:-.-::.=.7."..~...::-:.-=--:=::=======-====----=:......-.==



10/25/2000 WED 12:49 FAX 651 638 3162 USF JO~SON SCREENS

---_..__ ...

~ 022/025

GRAIN SIZE DISTRIBUTION TEST DATA-------------------
Project: NIROP ATIO
Project Number: 0010190-3 Client: E.H. RENNER & SONS

-----------------ie-
Samp1.9__D_a_t_a _

Source: NIROP ATIO
Sample No.: 2D
Elev. or Depth: 69 71 FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Samp1e Length (in./em.):

Mechanical. Analy~.~"~.~l?a_t_a _

Fractional Component3

# 4
# 6"
# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Initial
Dry sample and tare= 402.00
Tare = 0.00
Dry sample weight ~ 402.00
Tare for cumulative weight retained= .00

Sieve Cumul. wt. Percent
retained finer

69.00 82.8
89.00 77.9

110.00 72.6
131.00 67.4
154.00 61.7
179.00 55.5
213.00 47.0
271.00 32.6
337.00 16.2
373.00 7.2
385.00 4.2
394.00 2.0

Gravel/Sand based on #4
Sand/Fines based on #200
, COBBLES = % GRAVEL =
% FINES = 2.0

•
--------_.__..._--

% SAND = 80."S

•
U.S. FILTER



10/25/2000 WED 12:49 FAX 651 638 3162 VSF JOHNSON SCREENS

GRAIN SIZE DISTRIBUTION TEST DATA--------------

~ 023/025

Project: NIROP ATIO
~ject,Number: 0010190-3

Source: NIROP AT10
Sampl.e No.: ae
Elev. or Depth: '71 73FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

C1ient: E.H. RENNER & SONS

Sample Data

Sample Length (in./cm.):

* 4* 6* 8.# 12
# 16
# 20
# 30..• ~~
# 70
# 100
#- 200

Mechanical. Anal.y_si.s~-E~.!=~,.. _ .. _0 •••••••• , •••• __'.0

Initial.
Dry sample and tare= 346.00
Tare :=: 0.00
Dry sample weight = 346.00
Tare for cumulative weight retained; .00

Sieve Cumul.. Wt. Percent
retained finer

47.00 86.4
66.00 80.9
90.00 74.0

109.00 68.5
130.00 62.4
153.00 55.8
182.00 47.4
238.00 31.2
302.00 12.7
325.00 6.1
334.00 3.5
340.00 1~7

Fractional. Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
%- FINES = 1.7

% SAND = 84.7

D8S= 4.32
030= 0.42
Cc= 0.6033

•

060= 1.04 050= 0.65
D1S= 0.32 c10= 0.28

Cu= 3.7963

u. S. FILTER ===========-------::=--- .:..:..:=====



10/25/2UUO WC;V 12: 49 }o'A.\. 1)51 l>J8 3162 lI~}O' JU1i.,\SON SCREENS ~02V025 .

GRAIN SIZE DISTRIBUTION TEST DATA..•.._-_.- .._-----_---.:...._-------
Project: NIROP ATIO
Project Number: 0010190-3 Client: E.H. RENNER & SONS---------,---------.Sampl.e Data

Source: NIROP ATIO
Sampl.e No.: lSC
Elev. or Depth: 75 77 FT.
Location: FRIDLEY,MN .

. Descri.pti.on: SILT TO FINE GRAVEL',

Sampl.e Length (in./em.):

# 4
# 6
1# 8
# 12
# 16
# 20
# 30
# 40
# 50
# 70
# 100
# 200

Mechanical Anal.ysis Data

Initial.
Dry sample and tare= 363.00
Tare = 0.00
Dry sample weight = 363.00
Ta~e for cumulative weight retained= ,00

Sieve cumul, Wt. Percent
retained finer

73.00 79.9
95.00 73.8

120.00 66~9

147.00 59.5
172.00 52.6
196.00 46.0
216.00 40.5
262.00 27.8
308.00 15.2
336.00 7.4
347.00 4.4
355.00 2.2

Fractional Components

- ...._- ---------

•
Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES == % GRAVEL =
% FINES = 2.2

% SAND = 77.7

•
u. S. FILTER -.----------- ==---=.:===::-:-=::



lUI ~:>I ~UUU lIt;V .l~: 4~ }...U ij:>l ijJ8 J16~ llSF JOHNSON SCREENS

G~N SIZE DISTRIBUTION TEST DATA

~ 025/025

Project: NIROP AT10
Project Number: 0010190-3
.,----.-

Source: NIROP AT10
Samp~e No.: 16C
Elev. or Depth: 77 79 FT.
Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

C~ient: E.H. RENNER & SONS

Sample Data

Sample Length (in./em.):

# 4
# 6
# 8

* 12
# 16
# 20
# 30

'H# 100
# 200

______________M_e_c_h_a_n_i.?~.1..~alysis Data

Initia~

Dry samp1e and tare= 350.00
Tare = 0.00
Dry samp~e weight - 350.00
Tare for cumu1ative weight retained: .00

Sieve cumul. wt. Percent
retained finer

26.00 92.6
39.00 88.9
60.00 82.9
76.00 78.3
94.00 73.1

114.00 67.4
139.00 60.3
181.00 48.3
246.00 29.7
302.00 13.7
328.00 6.3
341.00 2.6

Fractiona~ Components--------------------- _....::...._------------------
Grave1/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
\ FINES s.2.6

% SAND = 90.0

D85= 2.66
D30= 0.30
Cc= 0.8335

•

060= 0.59 DSO= 0.44
D1S= 0.22 010= 0.18

Cu= 3.2206

------.-- u. S. FILTER =--::.-'-::... ..:..... .:....:.::.:=:::.========:=::=--:--:::-::::-:=.::....:..:==========



•

•

•

AppendixC4

Waste Soil Analytical Data Summary



•

•

•

Sample 10 NIROP110200C1
Soil Composite

Lab 10 904181-001

TCLP Semivolatiles by Method 131118270C UNITS
2,4,5-Trichlorophenol mg/L <0.12
2,4,6-Trichlorophenol mg/L <0.050
2,4-Dinitrotoluene mglL <0.050
Hexachlorobenzene mglL <0.050
Hexachlorobutadiene mg/L <0.050
Hexachloroethane mg/L <0.050
Cresols mglL <0.050
Nitrobenzene mglL <0.050
Pentachlorophenol mglL <0.12
Pyridine mg/L <0.050
TCLP Volatiles by Method 131118260B
1,1-Dichloroethene mg/L <0.10
1,2-Dichloroethane mg/L <0.10
2-Butanone mglL <0.20
Benzene mg/L <0.10
Carbon tetrachloride mglL <0.10
Chlorobenzene mg/L <0.10
Chloroform mglL <0.10
ITetrachloroethene mglL <0.10
Trichloroethene mglL <0.10
Vinyl chloride mglL <0.050
TCLP Pesticides by Method 131118081A
Chlordane mg/L <0.010
Endrin mglL <0.0010
Lindc;me mglL <0.00050
Heptachlor mg/L <0.00050
Heptachlorepoxide mg/L <0.00050
Methoxychlor mglL <0.0050
Toxaphene mglL <0.050
TCLP Metals by Method 131116010Bn470A
TCLP Silver mg/L <0.010
TCLP Arsenic mg/L <0.70
TCLP Barium mglL 0.50
TCLP Cadmium mg/L <0.010
TCLP Chromium mg/L <0.010
TCLP Mercury mg/L <0.00020
TCLP Lead mglL <0.20
TCLP Selenium mg/L <0.70



Sample 10 NIROP110200C1
Soil Composite

Lab 10 904181-001

~arious Inorganic Ana,lyses UNITS
Ignitability by Method 1020A deg. >210 F
Corroslvity by Method 9045C 8.7
Reactive Sulfide by Method SW-846 7.3.4.1 mg/kg <25.0
Reactive Cyanide by Method SW-846 7.3.3.2 mglkg <2.50
NO =The compound was not detected at the reporting limit
J = Estimated value below the reporting limit and above the method detection limit
mg/L = milligrams per liter
mg/kg = milligrams per kilogram

•

•

•



•

•

•

Appendixe5

Waste Liquids Analytical Data Summary



•

•

•

Sample 10 NIROP110200C2
Water

Composite
Lab 10

Semivolatiles by Method 8270C UNITS RESULTS
bis(2-Chloroethyl)ether uglL <10
Phenol uglL <10
2-Chlorophenol uglL <10
1,3-Dichlorobenzene ug/L <10
1,4-Dichlorobenzene uglL <10
1,2-Dichlorobenzene uglL <10

. 2,2'-oxybis(1-chloropropane) ug/L <10
2-Methylphenol uglL <10
Hexachloroethane uglL <10
N-NitroS(Hji-n-propylamine uglL <10
4-Methylphenol ug/L <10
Nitroben~ene uglL <10
Isophorone uglL <10
2-Nitrophenol uglL <10
2,4-Dimethylphenol uglL <10
bis(2-Chloroethoxy)methane uglL <10
2,4-Dichlorophenol uglL <10
1,2,4-Trichlorobenzene uglL <10
Naphthalene ug/L <10
4-Chloroaniline uglL <10
Hexachlorobutadiene ug/L <10
4-Chloro-3-methylphenol ug/L <10
2-Methylnaphthalene ug/L <10
Hexachlorocyclopentadiene uglL <10
2,4,6-Trichlorophenol ug/L <10
2,4,5-Trichlorophenol uglL <25
2-Chloronaphthalene ug/L <10
2-Nitroaniline ug/L <25
Acenaphthylene ug/L <10
Dimethylphthalate uglL <10
2,6-Dinitrotoluene uglL <10
Acenaphthene ug/L <10
3-Nitroaniline ug/L <25
2,4-Dinitrophenol uglL <25
Dibenzofurah ug/L <10
2,4-Dinitrotoluene uglL <10
4-Nitrophenol ug/L <25
Fluorene uglL <10 .

4-Chlorophenyl-phenylether ug/L <10
Diethylphthalate ug/L <10
4-Nitroaniline ug/L <25
4,6-Dinitro-2-methylphenol - . uglL <25



Sample 10 NIROP110200C2
Water

Composite
Lab 10

N-nitrosOdiphenylamine uglL <10
4-Bromophenyl-phenylether uglL <10
Hexachlorobenzene ug/L <10
Pentachlorophenol uglL <25
Phenanthrene ug/L <10
Anthracene uglL <10
Carbazole uglL <10
di-n-Butylphthalate uglL . <10

Fluoranthene uglL <10
Pyrene uglL <10
Butylbenzylphthalate ug/L <10
3,3'-Dichlorobenzidine ug/L <10
Benzo(a)anthracene uglL <10
Chrysene uglL <10
bis(2-Ethylhexyl)phthalate uglL <10
di-n-Octylphthalate uglL <10
Benzo(b)fluoranthene uglL <10

. Benzo(k)f1uoranthene uglL <10
Benzo(a)pyrene ug/L <10
Indeno(1,2,3-cd)pyrene uglL <10
Dibenzo(a,h)anthracene uglL <10
Benzo(g,h,i)perylene uglL <10
Volatiles by Method 8260B
Chloromethane uglL <2.0
Bromomethane ug/L <2.0
Vinyl chloride uglL <2.0
Chloroethane ug/L <2.0
Methylene chloride uglL <1.0
Acetone ug/L 26
Carbon Disulfide uglL <1.0
1,1-Dichloroethene uglL <1.0
1,1-Dichloroethane uglL <1.0
1,2-Dichloroethene ug/L <2.0
Chloroform uglL <1.0
1,2-Dichloroethane uglL <1.0
2-Butanone uglL <5.0
1,1,1-Trichloroethane uglL <1.0
Carbon tetrachloride uglL <1.0
BromOdichloromethane uglL <1.0
1,2-Dichloropropane uglL <1.0
cis-1,3-Dichloropropene uglL <1.0
Trichloroethene ug/L <1.0
Benzene uglL <1.0
Dibromochloromethane uglL <1.0
trans-1,3-Dichloropropene uglL· <1.0

•

•

•



•

•

•

Sample 10 NIROP110200C2
Water

Composite
Lab 10

IArsenic· ugiL 24
Barium ugiL 1100
Beryllium ugiL 4.2
Calcium ugiL 120000
Cadmium ugiL 2.9
Cobalt ugiL 30
Chromium ugiL 150
Copper uglL 140
Iron ugiL 110000
Mercury uglL <0.20
Potassium uglL 21000
Magnesium ugiL 47000
Manganese ugiL 3900
Sodium uglL 110000
Nickel ug/L 96
Lead ug/L 71
Antimony ug/L <10
Selenium ugiL <10
Thallium ug/L <10
Vanadium uglL 110
Zinc ugiL
Inorganic Analyses
Total Cyanide by Method 335.4 mglL <0.010
Reactive Cyanide by Method 7.3.3.2 mg/kg <2.50
Reactive Sulfide by Method 7.3.4.1 mglkg <2.50
pH by Method 9040/150.1 pH 5.9
Ignitabllity by Method 1020A Deg. F >210



Sample 10 NIROP110200C2
Water

Composite
Lab 10

1,1,2-Trichloroethane uglL <1.0

Sromoform uglL <1.0

4-Methyl-2-pentanone uglL <5.0
2-Hexanone uglL <5.0
Tetrachloroethene ug/L <1.0
1,1,2,2-Tetrachloroethane uglL <1.0
Toluene uglL <1.0
Chlorobenzene uglL <1.0
Ethylbenzene uglL <1.0
Styrene uglL <1.0
Xylenes, Total uglL <3.0
Pesticides by Method 8015 8081
14,4'-000 uglL <0.10
4,4'-00E uglL <0.10
14,4'-00T ug/L <0.10
Aldrin uglL <0.050
alpha-SHC uglL <0.050
alpha-Chlordane uglL <0.050
beta-SHC ug/L <0.050
delta-SHC uglL <0.050
Dieldrin uglL <0.10
Endosulfan I uglL <0.050

Endosulfan " uglL <0.10
Endosulfan sulfate uglL <0.10
Endrin uglL <0.10
Endrin ketone uglL <0.10
Endrin aldehyde uglL <0.10
Endrin ketone uglL <0.10
gamma-SHC (Lindane) uglL <0.050
gamma-Chlordane uglL <0.050
Heptachlor uglL <0.050
Heptachlor epoxide uglL <0.050
Methoxychlor ug/L <0.50
Toxaphene uglL <5.0
Total PCBs by Method 8082
Aroclor 1016 uglL <1.00
Aroclor 1221 uglL <1.00
Aroclor 1232 uglL <1.00
Aroclor 1242 uglL <1.00
Aroclor 1248 uglL <1.00
Aroclor 1254 uglL <1.00
Aroclor 1260 uglL <1.00
Total Metals by Method 6010BJ7470A
Silver uglL <5.0
Aluminum ug/L 93000

•

•

•



.-

•
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AppendixC6

Chain of Custody Forms
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DIlAV~ 687!\wast'ingronAve.S. .;,..... ~
Edina, PAN S543e~108 REQUEST FOR lABO~i\~Y oare ReAIs cl:..0sled:...J1>/ 't/0r!J For Breun Inler1il!·~~be Only

lNTERT . ANALYTICAL SERVIOES . llmo • ,. B.aun Intcrtec ProJ0clNo.
BoMIe oldors 8M samfl{mg inquires: ., V Or- r:-7'Jq .......
rabservices@braunccrp.com :.' Rush Charges Aulhonzed? _Yes .0.- No ."""U '<7'. ~

Phon~: 612.942--4930 Fall: 612·942-.484.4 :." Rush I Quole It Q-V/n~q..q...r-~:O...~~
• Contacl Name fJrt:liP\tla.... -:I'4Vi2V'l ProiecllDlProiecl Name >lIdO:J'71 7 Jt1 f"'.Q(:1P I P.O. II

Comoanv ~I~ Lk~ .' CcJntacl Name th. .....1' . IComoanv ~oJ tVllr+
~ Mamno Address t=;,~ ~- -.f.)r;~" . . • • Address . A~ &o.rl, L)..-1...-.!'
, Cltv. State ZIp S.... BC<1" MN S $Io~ :. CltII. Slate Zie S,'l. 8., M~tJ ~/0 ']

• Teleohone,ll !l~/'~ Z"fJ ... Ol./sl.. I Falllt /;5)- 2l:f1 "(J(>qq' : Telechone·lIl.fJ ..··Z'1/- "tlSI, IFaxH LSI-~'iJ-~~9'9

Special Ins1ru~fons and/or SpecHic Regulatory Rcquirements: :. !!! ~ A~ALVSIS REQUESTED
(meltlCd, I~njl 01 lltrecfon, ~horurrd, repal1lng units} , . .~ ~ 4EIIlet an Y: In 1M box btllow to i1d1cato ~uesij

I E ~
o :::::

" U u: If'
: ~mlilIJlII.lt"ll\'nlI'V...dr~I..,,'rw . 'O::Q • -,

... lD

• lAg I As IBe ICd I Cr I Pb I Ni I Sb I Se TI I V Otherl T I i:: li:
E .!:2 •

, CLIENT SAMPLE IDENTIFICATION DATE llME' iWl1llt/ AIRVOllIAIE ~ ~ _' FOR lAB
. ' SAMPLED SlWf'LEO M£Ob\ (specHyIlt'i1:J:) ~ ~. USE ONLY

1 '"~\OO~'rll' - I fj/zsltJv 3:tJb r4ll(-l'"j -. I )(
2 '"JOCfl'H / ~. Z. o/tSlbQ Z:5J ror.b.-i - I X

: 3 '~J()(;1?l/71 _ '1 Cf/ZSh) 3',10 ~~ - , )(
4 ~OO~41J'" l{ . 9/zsffi, z',~5 i~L~ - , )(

; 5 :rOO~I.J 11 ~ 5' '1/zr/~' z',"'7 ~~~.;., - I . \)(
6 -rOO"l4 '7 J - {, rtlf~ 1""f~OV '1~~! -'.' I. 'j..'
7 J

": ~

;. 8

9

to ~

If .

12

13 ~

14

t5

• Coilecle<J by: (Print) 8~ JA ~(U'a."" .. Collector's Si~nalu(e: )~ r1
• Relinquished by: ~ ~/.,__ _ Date/Time-9/lS/a. J6t5: Reoelved by: j . .... Dalemme

• Aefinquished by: , Dal~e Reoelved. ~//.~ ~~,;'!Z/" 'p'~.c" /A·:";"
. 0 0 0 .. COnlet"lRs NoS\'ell1lod: C./'/;(~· .......,..?-p~ Qate!nme .."/.'?

Evlderlce Tape tntac1 Yes No NlA '.: f-------..;=:-..;..;.:l.~~-:.::.~...;;........::~--+------~----l
, . ' ....... , Rec:elWd

Sample Cono'iliorl Upon Receipt: 0 AOceplable 0 OIOOf . ':'. . COfUenb VenT1ed: ,( Oatemm8

Temperature °c 0 Received on Ice .', . Commenls:

Matrhc Spike Samples Aec:erved: 0 Yes 0 No 0 NlA '" 01

~

. ,



--.Lg~v." 6875 Wa&hinlllon A'ia. 5. • • t!I •••

REOUEST FOR LABORATORY Dale R9SA~ Requesled:-.lQj~ For Bl';1l1n Intlrt~ Use Only
EI1IJla. MN 5S4J9·0108

INTERTEC ANALYTICAL SERVICES nmD .I~, . Braun rnlel1ec Prpi1M:1 No.Bortle orders and sampling ina1liles:
Aush Charges AIII~zed1 _._ Yes 2CNo I~S':b~1labservlces@brauncorp.com

Phon9: 612·942-4931) Fall: 612·9~2""844 Aus" I a'Jote II C!;v ~~- q ~-lqoJ.1III: Con1acf Name Br-·I ~. -- rPlolecllDlProled Name -:1"1 /lvo,,,,, I P.O.'I ComDanv C:'Ylt", I. 'kn.l. . . Conlaci Name IkIPo IwH"1 IComoiJnv BAv w~1-I Mamna Add,.ss """,, r" prJ'.... iii •• Address ~LIII. ~ , 11-.....~• C~v. Slale lIn .\J... A:J: I MyV SSId7 Cilv. Slate ZiD SJ.. Pa~J f1tlN nltJ] .• Teleohone II Isl-l'1 J - OVS't I Fax ~ L<';) -7.09f - 609'9 Teleo/lOne II' 65, j Z" - 0'1$6 IFax It 6S/- Z 1/-OOWSpeclallnstruclionB andlor S~J1'cRegula10ry Requlremen13: t! ~ ANALYSIS REQUESTED(meltJO". limi! of deM~on. pelrolund, lepor1illQ IJnib) " ([nYel a'n 'X' in thlt bDll tJDlaw III Illdlc.lre 'l!QueslJ.S
~f1

h
~

~u:(;lr<H,-«I.r I~'~ ""'"~~ Im,r, '0 ~I Ag I As I 89 I Cd , Cr I Pb, Ni Sb I Se TI I V IOIM'I J J
L, ~I»
.0
E en

CLIENT SAMPLE IDENTIFICATION DATE TIME 'JATRlXl :::J 9
FOA LABAJAVOlUME z III

SAI~Pl£D SAMPLED MEDIA 1tpl!Q1y "';I,} ::i!
USE ONLY1 TOOJl{71 - '7 q/zs!tlJ -z.:VO Pil~~ - I X2 :'1001''171 - <;? '/l'.i/aJ z'8,- Pc)~t - I )<

3 T C)(57t17 J - '1 'lz$l&?<J 2~~SJ Fh~ - I Y.4

5

6

7

8

9 -

10

11

12

13

14

15

. Colfee/ed by; (Print) ~r~....d()l" ~£4Y'ttk Col/ector's SignahJre: If. ../ L:::?• Relinquished by"~ L.../;l..:-.. Dafe!Time 'IIUp~ liOS . Recelved by: ,r
Dalemme/.l

.,
V'

Rl!'I:eioted 1l~J7'- a .£ 7-.:7S-VC 16-0
Relinquished by; DalelTimc

DYes DNo ONfA Coolen!sNoIV~lillel ~,/ .~v DaleffimeEvIdence Tape .nrac1
,

'-'
Samp1e Condillon Upon RIlee/pl: o Acc€pleille rJ Olher

Aeooefvt'd
Canrelll~ Veri/It'd:

Datatrllll~Temperature GC o Received on 100
"omnH!nl&:

Malrlx SpIke ", pillS Received: DVes UNo IJ N/A

-

" f)),
.f)

1.
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NiAt:>~
II RECIPIE!'IT I (Addle... Tel No. , lWl Fu No.):

II RECIPIE!'IT 3 (Alldrcs" Tel No.• lWl Fu,No.):

USTODY RECORD

aut U-.k,\"L -~ u..1P"5t

II FAX AND MAIL REPORTSIEOD TO::
C

II FAX AND MAll. REPORTSIEOD TO::

11 FAX AND MAlL REI'ORTSIEOD TO::

CHAIN-DE

~2.-"v:(-7o~o

.. LAB TEL NO AND FAX NO:

• LAB NAMB AND CONTACT:

'1:' ,.,.nm.,.,(.;MV,,~::I~. 700

JIIWl'.I. GI _'278

T-' No: (710) /104·.'82
F... No: (770) 604·g282

~st -"2.-91,~4~

~~l -~~ I -t::id/

~:T-#~7'

I PROJECT NUMBER:

1 PROJECT TEL NO AND FAX NO:

, era OR DO NUMBER: I' LAB PO NUMBER:

c::P'"1

fjfMA.I 1#&:::2 ~6":1"'1 fll)- IEJJ c..~~ /~~y
099,

~~Jrl

/ ...~
Ii;:/Jffi. ".:;;"'~41!·'·'
':{~.:lJ7 .-.,~r..~r..r~; ...
'~." r ..:;,. 'JfS, Inc.

~P1.

21 LAB ID
((or lab', IlMl)

f(ti1HII ­
f)C';

" COMME!'ITSI
SCRBENING READINGS

~I .. \ II SAMPLE TIPi
~ (_code'OD

~ SOP)

" ANALYSES REQUIRED (Include Melho<l Nwnbcrl)

. '\ Il\/07./co I/~~OD

w Ill/ol/Q)I , (.,}$

u/O?k>

W11l/0"l/~ I'5:26
3

~ ~ ~ ~~ ..~ ~~ ~
!l ~ O!l ... -ll

" ITEMI ,. SAMPLE IDE!'IT1FJER I" SAMPLE DESCRIPTIONILOCATIONI ~ .ij ~ ~ k:.Jl ~ i
::l!a ~O R <e"
R § u 8 '< § _

- Q-

10

Form CC/OO/, R.v IJ6,OO

DATE I TIME

/I' 'I (00 I0 ~"

11-) J '1~

./(?o't:" I is c.

" SAMPLES TEMPERA

TIME

~:~

flow

DATE

il/l(/t>O

" COURIER AND SHIPPING NUMBER:

\\/'!:-ioo

~~

DiuributiDIl: [ I Oriaiwtl . 1..00..10')' (To he retumeJ WiOl ADllIytical Repon); I

Lt.,">':>

PrilllcJ N:ul1'e lllld SigDall"e:



~:.-'
,........

p~
ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD

" r'" - oJ ' --- , ',. - , y -

8a,WlJst. LAB: -10 A/...", c. ~ 5;,,,/'( r:"~;" /\) SEND RESULTS TO: BIJ l/tL)A,~.;;!: ~1...~/0,11<. CHAIN-OF-CUSTODY NO.
PROJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST -" SAMPLE RETENTION
k/~;J'Il7·1'l/IJ' f> L-< ) .5'I'd '. RETURN IDlyE EC - 4150

crr7~ -

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS .CODES

NO, 10 NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS - Cross out any unwanted parameter.

CONTAINER - List any extra parameters in section below,

1 1/J1''{ - J
It> .15'Vt:,"?

j-
".:b>-.

II
I II I ;-Ie/d' 01 pH

~H 110<;; C.) I:. l ..", 1;) io d [J")-. A{1('/.7(,..·~ ~2
PCB

/(..!f{/ ii- OD r1t-{.)f.,~
03 Incineration Parameters: Total

2 / , Metals (Ag, As, Ba, Cd, Cr, Cu.

[life:; - ;;Z / ?J?f 0 /-- /1 'i ? (';;J ..?-,).) , J w,4-k:.A Hg, Ni, Pb. Sb, Se, TI, Zn); Flash

I/t-", /::s 'CC , I- (/vel Point: % Cyanide; % Sulfur; % Ash;

3 !A f -:; - 3 (;) ) - If /.;,5 -tL, !o % Moisture; % Phenols; Viscosity;

/7 ~~,J BTU I LB; EOX; TX; Specific
'0"-'

/01 r:;,oc> 7/..,J-· ?,,"
Gravity I Bulk Density.

4 j.) -r-:;. _. '-t /":3;) Z, 0 I- I I 04 Reactives: Sulfides I Cyanides.
(.(2:) •~ 05 TOX I EOX.

5 I/O' /"3 u:;>r 9/ ~I
I

06 BTEX (benzene, ethyl benzene,

j)-r~ ._' .r; /-<,~ 0 I- I/ -'5" to JI
toluene, total xylenes); TPH
(total petroleum hydrocarbons) as

6 17c'ls'OIl
);;/-fe,/3'S

I DROI GRO; Lead.

IAr-:; - {p I?? .=?<: 0 I- II 07 TCLP Leach: Metals ( Ag, As. Ba,

IP'ls;,otJ
Cd, Cr, Hg, Pb, Se); Volatiles;

7 lA71 .... 0 I- I "# Semi-Volatiles; Pesticides;

'I J3=?~
II )/-1':; ~ /0 ( ;: p Herbicides.

/CJ· / -= ' t7p
08 • Waste Water Characteristics:

8
~r:1- g 0 1- // /7 I T'CJ /<;5,;;11

(
D Metals (Cd. Cr. Cu, Hg. Ni~ Pb,

/~~'-I'f c.
i).u

Zn); Cyanide; pH; COD; BOD;

SAMPLER AFFILIATION DATE TIM6·-:~
TSS; Oil and Grease. ~..

C::A 4u./ I ) C J4/2 "K/ /1/~J /0' 13-OZJ /5;;)0
09 EPA Waste Oil: Metals (As, Cd,

Cr,Pb); Flash Point; TX; PCB.

TRANS ITEM
PRESERVATION: 10 Fuel Blending Parameters: Ash; ,

NO. NO. RELINQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis.
.. ( As; Ba, Cd. Cr, Pb, Hg, Se, Ag);All samples must be preserved on ice (4°C),

g... /'l /.;;;:;4:/1 •
/1 .v/ ~_fI 1l Of. '1;/--,- unless specified otherwise. Moisture; TX.

1 \. .,' /,' _~ "1' J:Yt~ °NOTE: Some waste water parameters may ~/V. ,/.'.. / '-"
~/:1 /1- i ~~~--(2 ____~ v-...-·./.. ~d_

require special preservation. 11
2 1/:1"< Matrix:

"/' ~ .' ;o~./'~-_.

/Jj~'
W=Waler 12

3 f ,n --~<_.?-~/.'
'J' -.-...- ..-

'/"'i.,:~ ·.(H.{ . / ~ fA> L.- } ) L = Liquid Sample
S = Solid Sample 13

4 SO = Solids Sample ,

SL = Sludge Sample '~ 14
5 o = Other (specify ..;f2r MeS)

• •• •



• ENVIRONMENTAL COMPLIANCE.AIN - OF - CUSTODY RECORD •
......

8a,West C!)
'i

LAB: SEND RESULTS TO:
. ~

CHAIN-OF-CUSTODY NO.,

PROJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION
W6.;)~b ~ I 99'() , s/dJ . RETURN IDI~OSE EC - 4151

~9qS

SAMPLE SAMPLE DATE NUMBER AND ANA_vSIS CODes
ITEM ANALYSIS

10 NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS • Cross out any unwanted parameter.

NO. CONTAINER - List any extra parameters in section below.

1 lf117 -Cf
It:' -/3, Dc.:) !l"..-l i I

01 pH

J3L/q () I- I/ 1'.) e;.;)./ 02 PCB

10 ' /3 IC:>C
03 Incineration Parameters: Total

2 fJ1'7 -- If) j- 1/ ;;; / I 'tP- ;;;3 I Metals (Ag, As, Ba, Cd, Cr, Cu.
l~ r';2 0 Hg, Ni, Pb, Sb, Se, TI, Zn); Flash

" j -.
1r>'I"3' cD

Point: % Cyanide; % Sulfur; % Ash;

3 1191'1). - 0 / -- 1/ ;;3 /6:, -;;; ,'S / % Moisture; % Phenols; Viscosity;

/1 14 Jb BTU I LB; EOX; TX; Specific

1/.>' I~,C'O / .....' / I
Gravity I Bulk Density.

4 /11'-;;- - I')., 1'73<is 0 I- I/ 0',:;> ~;J?
04 Reactives: Sulfides I Cyanides.
05 TOX I EOX.

10' /:1' 00
?t1/~ ;)7/

06 BTEX (benzene, ethyl benzene,
5

1111 13 14f.;.~ D 1- /1 toluene, total xylenes); TPH- (total petroleum hydrocarbons) as

6 /Jr-; -
1)0' / 3 ,()O /-- ;;q-/i:9 3/

I DROI GRO; Lead.

1'1 /l.j~O 0 II 07 TCLP Leach: Metals (Ag, As. Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;

7 /e" 13 u:;:.'C ,.
:::<::::;:. / Semi-Volatiles; Pesticides;

/)11 -- I~ /'15& C' j--- II "3/ to Herbicides._ .....:>
08 * Waste Water' Characteristics:

8
Af1'- Ire,

/0,13,01::'
[) 1- /1 33 ~ -3.5" I

Metals (Cd, Cr, Cu, Hg. Ni, Pb,

'I<D~ Zn); Cyanide; pH; COD; BOD;::

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

c;-J'/A~./' N 6/1"1/),/' J:f E'-;--
09 EPA Waste Oil: Metals (As, Cd, :

J 1<..::> )J /0' /,3, oc I5dO Cr,Pb); Flash Point; TX: PCB.

PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS 'ITEM

RELINQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis"
NO. NO. O'

All samples must be preserved on ice (4°C), ( As, Ba, Cd, Cr, Pb, Hg, Se, Ag);

9../0 '~
,('

t~ ..~-/~ ...,J~;:e-- ~..)

unless specified otherwise. Moisture; TX.

1 /;- !/:;, /;In *NOTE: Some waste water parameters may :Z£v..,<> 'ft--c;t","-. ~\:'>"'''L1'~¢;; "

Ib/ ,..~ L/~/ £IL~"~~';) <":L ~h
require special preservation. 11

f/'jr-.1
,.-:.J .","" •...

IJJY~2 ")or'
..)......-.:.~_.__ IJ,. ,."'" ....___ Matrix:

~,,;,'".""::7/ x':<';"·::/ ....f:~·;i W=Water 12
3 / /:.// 1/1.12'5' L = Liquid Sample.~ ...~'" _ .. /~~.... ..

~;--'" S = Solid Sample 13
4 SO = Solids Sample ,- "

SL = Sludge Sample,.... "" d 14
5 0= Other (specify "r,.-.// ~./e.; )

I

I
i
I
i
I

I
I

I
I
I
I

I

I

I



ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD
,

- -' -
Ba,WlJstfi) LAB: SEND RESULTS TO: . "/.: CHAIN-OF-CUSTODY NO.

;~OJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION
~:;J ''t'' 7- .9 ~"'D. sk:f ~ RETURN IDI~E EC - 41. 5209?5

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS ANALYSI5 CODES

10 NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS - Cross out any unwanted parameter.

NO. CONTAINER - List any extra param'eters in section below.

1 It? ' / ? .t7(," 0 II 3.'5' I -Q;. "37, I

01 pH

IIr1 - /1- /~// 1- 02 PCB

1/t.7 I /3 'L')C
03 Incineration Parameters: Total

2
1J1'"=t -- IS 0 )--- II ' ,FI / Metals (Ag, As, Ba, Cd, Cr, Cu,

/~dO 37-~3/S "
Hg, Ni, Pb, Sb, Se, TI, Zn); Flash
Point: % Cyanide; % Sulfur; % Ash;

3 % Moisture; % Phenols; Viscosity;
BTU I LB; EOX; TX; Specific
Gravity I Bulk Density.

4 04 Reactives: Sulfides I Cyanides..
05 TOX I EOX.
06 BTEX (benzene, ethyl benzene,

5 toluene, total xylenes); TPH
(total petroleum hydrocarbons) as

6
DROI GRO; Lead.

07 TCLP Leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;

7
Semi-Volatiles; Pesticides;

.Herbicides.
08 * Waste Water Characteristics:

8 Metals (Cd, Cr, Cu, Hg. Ni,..Pb,
Zn); Cyanide; pH; COD; BOD;

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

S/,,4w~/!/ Q~~)5.~· flF'i /0' /"3' OC) l~dO
09 EPA Waste Oil: Metals (As, Cd,

Cr,Pb); Flash Point; TX; PCB.

PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS ITEM

RELINQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis
NO. NO. ..

All samples must be preserved on ice (4°C), ( As, Ba, Cd, Cr, Pb, Hg, Se,Ag);

~'/X'
.' .'

~;~~::tC)i· [,;r4-A.I,./LJ?3 ~{~
unless specified otherwise. Moisture; TX.

1 /...
/~':' -NOTE: Some waste water parameters may ~.:z; V.'-'.j.... /.~r..?:-f_ ..J' l .

~;jp a 1!() jjL.. - · require special preservation. 11
. .;(.,

}?/f;:-. v;;)7'\"2 i/ ~:)")..j' /:.) ,",'
Matrix:'/~~'7':I ,..!--t.-- ..~l--~---'- .i...~""'.rl" or ~ ..

12'I? ";" / <1/
,.r...--' .•J ...... W=Water

3 / .i,...L' '(-.(1>0 .':;"~'/ 11'13.<; L = Liquid Sample,{J-7~h' . !~/ '/ I,~.""- L· I~ .. '

13,.- S = Solid Sample
4 SO = Solids Sample

SL = Sludge Sample I.fi:>. 14
5 0= Other (specify~ ~C.5)

• • •



'OJ

•/~~3ENVIRONMENTAL COMPLIANCeHAIN - OF - CUSTODY RECORD• . , - ,

LABJ"oh ;l...'~ r.:') I 51";?.f' t'/J
; J

Ba,WlJst (!) SEND RESULTS TO~td 1/U1 '51/~q ItZb /2- CHAIN-OF-CUSTODY NO.
PROJECT NUMBER PROJECT MANAGER TURNAROUND Ret!UEST. . i SAMPLE RETENTION
W~;J(I'+·~Dl f't. J sJz-/ "~; RETURN IDIXSE EC - 4t5~099'5' '/.- ..

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS •CODES
MATRIX TYPE OF DESCRIPTION I COMMENTS - Cross out any unwanted parameter.

NO. 10 NUMBER SAMPLE TIME CODECONTAINER - List any extra parameters in section below.

1
IA1~ - J

I{/, • /5/ (,,":'0

l' / -- -':;0';;

/1 1/ I
f!p/r;f 01 pH

Q9:J ~. (P/t-JY f:;, ~,) . lA, I 02 PCBt?71 (fI'/.~..L,.,)

Ie I i -? I £.')C'
'- IJt.... cH-£

03 Incineration Parameters: Total

2 W/'6 -- c;< 0 I- I (.) I
~ I . Metals (Ag, As, Ba, Cd, Cr, Cu,

09.3 t< II ~ 1/~) WAic;..1 Hg, Ni, Pb, Sb, Se, TI, Zn); Flash

/D I / '3 101:' I I / L-P~ ~' .. Point: % Cyanide; % Sulfur; % Ash;

3 -;? (:J l- % Moisture; % Phenols; Viscosity;
111-171) - ..-J cR'-/;},. I I 4·S !b~~ / . BTU /LB; EOX; TX; Specific

Ij)f~)- 4
kJ I /3 ,C:r...'" I ,,;1 Sf,r/

Gravity I Bulk Density.

4 oq4/ 0 I- I;
04 Reactives: Sulfides I Cyanides.

, 0;.' ._ .,I- ,,>" /-.,:) 05 TOX/EOX.L ...e-- !-

5 IifA -5
10/ /3."oc I / 06 BTEX (benzene, ethyl benzene,

t7Ql..j (1 C' I- I/ 957~ II toluene, total xylenes); TPH
(total petroleum hydrocarbons) as

6 418'- ~
I/O / 1.71 ·tiC () / - /;). ~/3/S

/ ORal GRO; Lead.

octS:t,t II 07 TCLP Leach: Metals (Ag. As. Ba,

I/O/ /3 'Ou
Cd, Cr, Hg, Pb, Se); Volatiles;

7 lArS -7' 1-
/ l- i-

Semi-Volatiles; Pesticides;

DCJ~+ () /1 /1f,)1;, /b Herbicides.

In I I ~~ , c::-f::'
08 • Waste Water Characteristics:.

8 l£)-rg' - e i? 1- \ I? I i;r) I~S / Metals (Cd, Cr, Cu. Hg, Ni, Pb,

food II Zn); Cyanide; pH; COD; BOD;

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.
EPA Waste Oil: Metals (As, Cd,

,

~h A//,J/L) 0,,4';<?' S ..J(> /J £( 1- /?h/~/OO /1';.3
09

Cr,Pb); Flash Point; TX; PCB.

PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS ITEM

ACCEPTED BY DATE TIME BTl,!; Flash Point; Metal Analysis
NO. NO.

RELINQUISHED BY
" All samples must be preserved on ice (4°C), ( As, Ba, Cd. Cr, Pb, Hg, Se, Ag);

;

8../~-? Vt~~ /Jl If.);) %:L I~ unless specified otherwise. Moisture; TX.

1 ';(." , '. /'...,~:A . °NOTE: Some waste water parameters may
,-

. ;..,. ,-, .... ~.(-." l. ~.,'., /.:t':''.c,'' r: -~~

I~/ r~ I.~J.. If ' i{tL,-, '>.,
require special preservation. 11

2 g"'jst fZ... 'A'
~ I~'" .j, ,.' 'J!(' Matrix:IL..>- ,.', - --......_ .

...... ......~/ ,···./"'7i.. : W=Water 12
3 / ;; .. - I."~A I /{,']...;-r'r:' •.> .;:-' . ;·><'1 'j//#'j L = Liquid Sample

/' S = Solid Sample 13
4 ",'

SO = Solids Sample ;
;

SL = Sludge Sample ; ~ 14
5 o = Other (specify :f<,1 'PS )

. ~-"':~.



ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD
. - I • -

Ba,WIJ.'@)
tJ.

LAB: SEND RESULTS TO: CHAIN-OF-CUSTODY' NO.

~~J~2V~.~~7S. PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION

r~" RETURN ID~SE EC - 4154O'7t!K ~ ../ .'C

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS ANALy::ms \;UUt:.~

10 NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS • Cross out any unwanted parameter.

NO. CONTAINER - List any extra parameters in section below.

I/o - I]--c.."() / 01 pH1 () 1- If /7', $/~~ 2¢:J'IA1"'6 - CJ /005 02 PCB

/0- IJ-CO ;;:<")~
03 Incineration Parameters: Total

2 vJrrK 0 /- /' Metals (Ag, As, Ba, Cd, Cr, Cu,

- /0 /011 If dl L, ..:..> Hg, Ni, Pb, Sb, Se, TI, Zn); Flash

JO-'/l-CO
......... Point: % Cyanide; % Sulfur; % Ash;

3 11113/ C) l- /1
I ., % Moisture; % Phenols; Viscosity;

~ - /1 10 ":)r;- c-;) 3 te-, d- 5' BTU I LB; EOX; TX; Specific

)0- /~....a:: / I
Gravity I Bulk Density.

4 V911J 0 I-- II 04 Reactives: Sulfides I Cyanides.
'-/2 /D ~r.; ;}S' tc-. ,) ? 05 TaX I EOX.

){J -}~ -f.:::C 06 BTEX (benzene, ethyl benzene,
5

1/I1~ --1.3 C) 1-- II / / toluene, total xylenes); TPH
/10;), c;2} tod7 (total petroleum hydrocarbons) as

6 /(~." 13-CO 0 / I ORal GRO; Lead.

il1<6 -)1 //D0 J--- /1 ~ '1 fr:7:J"3J 07 TCLP Leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;

7 A{9
It:') - }3 ~ c:z:;; 0 I- II / I Semi-Volatiles; Pesticides;

-15 /I/(P "31 t-~ 33 Herbicides.
08 * Waste Water Characteristics:

8 It':>.- 13· Ou- 0 II ,. / I Metals (Cd, Cr, Cu, Hg, Ni, Pb,

flft; -/0 / / ;).-:; 1- :3:2 to -<''/- Zn); Cyanide; pH; COD; BOD;~ ....) c9
SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

SA f1 v~;L) 6 ;1.p1. ~ J<;, BE T- V/!"/-3
09 EPA Waste Oil: Metals (As, Cd,

/c:? - /3 - a:;:J Cr,Pb); Flash Point; TX; PCB.

PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS ITEM

RELINQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis
NO. NO. ..

All samples must be preserved on ice (4°C). (As, Ba, Cd, Cr, Pb, Hg, Se, Ag);

" Moisture; TX.

r;!yX
' " '.'"

It~-J{l-,..VJp-?~n /;l~
unless specified otherwise.

1 ./ / . ../; :,if"', °NOTE: Some waste water parameters may ~..:cV,-,,:.-;"i, ·U--t-"_ 'V;'(/.d./' . I
11

ISU 1b~4" All 0{ ;;;..:L. / V'"
~tI

require special preservation.
2 1< f'/ i IV,,;:, Matrix:'7X l!.~·"·'~~ ~'..:/?:::.~.-

12
Vf ,f, ?/.

... /' ..... /:&, W=Water
3 I .' '/, '·.l~1 . /.)/7) fY5 L = Liquid Sample..J..1::c ..~ ,--.£_ . ./..., . .' ."" 13,/ S = Solid Sample
4 SO = Solids Sample

SL = Sludge Sample / &. 14
5 0= Other (specify» ·>,tr5)

• • •



• ENVIRONMENTAL COMPLIAN~HAIN - OF - CUSTODY RECORD •~43
"

BayWest ce>
'.

LAB: SEND RESULTS TO: CHAIN-OF-CUSTODY NO.
PROJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION
~t.;;l ~t 7- ·701:-" 51c1,

'.
RETURN IDI)(9SE EC - 4155.::Yi9';

1-

, SAMPLE SAMPLE DATE NUMBER AND ANALYSIS .6.NA_VSIS CODES
ITEM

ID NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS - Cross out any unwanted parameter.

NO. CONTAINER - List any extra parameters in section below.

1
Ip'/3 I PC) /_. I

/ 01 pH

A1~-
I'"J II/-1- /1 S;;Z (/' 3~':;~~b 02 PCB

k 7 I l-:; , c...b 03 Incineration Parameters: Total

2 !A l.f- )d 0 1- 3~1 ~,~1~
Metals (Ag, As, Ba, Cd, Cr, Cu,

IS 1/ 4-'..:t- JI Hg, Ni, Pb, Sb, Se, TI, Zn); Flash

.. Point: % Cyanide; % Sulfur; % Ash;

3 % Moisture; % Phenols; Viscosity;
BTU I LB; EOX; TX; Specific
Gravity I Bulk Density.

4 04 Reactives: Sulfides I Cyanides.'
05 TOX I EOX.
06 BTEX (benzene, ethyl benzene, ,

5 toluene, total xylenes); TPH
(total petroleum hydrocarbons) as

6
DROI GRO; Lead.

07 TCLP Leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;

7
Semi-Volatiles; Pesticides;
Herbicides.

08 • Waste Water Characteristics:

8 Metals (Cd, Cr, Cu, Hg, Ni, Pb,
Zn); Cyanide; pH; COD; BOD;

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

s1 ~/,,) / t';" /!;f:? ~ R /' ll'£- 7:-
09 EPA Waste Oil: Metals (As, Cd,

/C ' /:s' CIO //7'-.3 Cr,Pb); Flash Point; TX; PCB.

PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS ITEM

RELINQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis
NO. NO. 0> ( As, Ba, Cd, Cr, Pb, Hg, Se, Ag);.. All samples must be preserved on ice (4°C),

9~ .~/':~/ ,/' ,t.;:. I,L..:,-,JIlt.d1~ ~/ unless specified otherwise. Moisture; TX.

1
.··4-//~··~;'.""/d·" ;,..;!'>~...;;!..r:L /-tL Q~, -NOTE: Some waste water parameters may .~III

?~l lt1h~{ ~..~ liL- 7.~0 /
/

~dJ7
require special preservation. 11

2 £J .-; J',)r~ Matrix:. ~ .-:4;'1'- .~. .

. . ~'2f;:'" , ,-'r ' '~";::'- l;j-- W=Water 12
/ . /

3 r ,"_, "y'."_ .:;_... i)!t/,,} /l!"?,- L = Liquid Sample
S =Solid Sample 13

4
,

SD = Solids Sample
SL =Sludge Sampl~/ & . 14

5 o =Other (specify 'r>1 ~I"';$)

..... #!.~.,. " ••i'·"-·wi,.i..,;



_."•..t. lAB:W:"-L:""~IJ~'s~;~r~;t~~(rJ.d;s)iJAhttS. .CHAIN-oF.cU~TOOYNO.
•• .,...~ Ji) PROJecT~ER P~ECTMANAGER .. TURNAROUNDAEQUEST SAMPLE RETENTION , .

,~IV.-rtt» "'U.J I S ~-lJ,,' RETURN , D~SE. EC ·41S7 ,
ITEMSAMPL£ SAMPlE CATE NUMBERAN.D ANALYSIS . '.. . ..... i CODES.
NO IDNUMBER ~AUl:l' TIME MATRIX TYPE OF CODE .DESCRIPTION/COMMENTS . .,Crcssoulanyunwantedparameler.

. . '-, CONTAINER " • Lislany .extra parameters In section below•.

1 I/ft:CJ-I .1/()-I:t.t:JD 0 II . Siv~cAeen,~ ... -F '. .' 0.1 pH·.· .
'" . //:JDCIt . : . -(;"d i - - .A~-9 ._D~J 02.. ' PCB· .. · '.' ':

/4 '/~ . . '.03 Incineration Parameters: TOla.1
2 I JlA"',c _ .' 1:)- - DDe> ' .. ' ~ '_I ~ Metals (Ag, As,.Ba. Cd,C~, Cu,

I/·rl ..·.J . :L 10 / ~ :J - (:J' Hg, Nl,Pb, Sb, Set TI,ln), Flash
10,,/:J, bb Polnl: ~ CYlinlde; % Sulfur; % Ash; ..

. 3 IA1'-Q., ~ . It:>/~ C> . 'f~5'1':T~~I~~~~~~~~~~~::SIty;
.' /6 _ /~ le>O . Gravity I.Bulk Density.

4 I A.". ~ 4 ~ / 0 . 0 . /'.-,).. 04 Reactivea: Sulfides' Cyanides:.
111''''7-'. ,0 0 '. (0 - ~:l1 05 TOX I EOX. "

5 . . ~O, /~ iOO . '. 06 BTEX (benzene, ethyl benzene,
. I·"~D ... '" . . _h 0 lJ t?!toluene,totalxylenea);TPH .

Iii I-I .~ 10~ D ' I -., '(lotal petroleum tiydrocarbons) as .
.' 6 111 ". /. I/&> 1'.1;:) ,oa . . . DRO/GRO: Lead.... '. .

Iff/1- It:7 IOd~ 0 /t) -IIk.' 01 . TCtPLeach: Metals ( Ag,.A:s, Ba,
Cd, Cr, HO, Pb,Se): Volahles;

7 A~ ." /b'/,J,a;, ~. ." Semi·VoIaWes;Pestlcldes:. /1.... .,.. .fa~~~ C-/ . . , ... _ }I~ J. Herbicides: . '.'
.' I ~ "~ 08 • Waste Water Characteristics:

8 IlLf'a '17 ~'/.J/c.o 0 . ". I . Melala(Cd,Cr,Cu.Hg;NI,Pb,
IfJ/1 - 0 I 03~ . . PI_/(S Zn); Cy~nlde; pH; COD; BOO;

SAMPLER AFFILlAnON DATE TIME TSS; Oallind Grease.

·S)o..WN~AJ.~K/ A~~:'~£I.~/_ ~-~/P·-I:J.-~ .1/!1:Jo· 09 ~~~~~~es~~~~~~~~;d,
TRANS ITEMV' PRESERVAT10N:' 10 . Fuel Blending Parameters: Ash; .
. NO. NO RELINCUISHEDBY ACCEPTEOBY DATE TIME BTU; Flash Point; Metal'Analysis

• . All iamples musl be preserved on Ice (4"C), (As, Ba, Cd, Cr, Pb, I-Ig, se, Ag);

t~ 11M .•tll i'4IfI.1 ~O unless specified otherwIse. Molslure;.TX. '. .'. .
1 .- ~tef,. ~ -NOTE: Some wasle water' parameters may ~, L/ .' ~£liu4
.2 . UI-" I.· ~ J.P,,;'7'..;,' ~ ~~ . ~ulrespedal preservation. 11 .. t.!£. ~

.lJi4~ u IJ ~ ~.-.. . ~'In Li.Ir~. ~.ea MatrI.:
W-Water 12 ---------....,..-

3 L=liquidSample'
, . S ~ Soflcl Sample 13: ------------

4 so =Solidi Semple . . ..
.SSL.SludgeSa~~ ..~_: 14

.O.01her(~~ ... )

.I
I

!.

.'

.

•• l' .

ENVIRONMENTAL COMPI.IANCE CHAIN .. OF .. CUSTODY RECOR:O
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ENVIRONMENTAL COMPIJAN¥ o S10
--.......-..., .

, ,8.,'IIBI. LAB:·· .... . . . . .. ..' , .
CHAlN·OF~CUSTODY NO.SEND RESULTS TO: . .

PROJECT NUMBER PROJECT MANAGER TURNAROUND REQU~ST SAMPLE RETENTION ..

1tI~~,t~~#1J- ... .: ···5f~· . RETURNIDISPOSE EC- 4147. D 'S
.. )G .

ITEM .SAMPLE SAMPLE DATE NUMBERAND ANALYSIS . A"ALT::iI:ii ~UUt::l

. 10 NUMBER !l:6UPI "TIME MATRIX TYPE OF , CODE· DESCRIPTION I COMMENTS .... - Cross out any unwlnled param~r•.
NO. CONTAINER • Ust any extra paramelenlln section below.

1 /)19-9···
10'J~'&lO .t!J /1 I~/~:/F,~/ ..

01 pH
..

Jl) 9-<. 02 PCB
03 Incinerallon Parameters: Tolal

2 IIt"q-/O·
1t>'/~ ,Cb

0 J~O'te,dDI
Metals (Ag, AB, Ba, Cd, Cr,Cu,

IDV,,+- /1 Hg, NI, Pb, Sb, Se, TI, In); Flallt

/L>/I~/t:Jt>
;>'D/~~I

Point: % CyanIde; % Sulfur: % Ash;
3 IA7'cr -J,j 0 II

% Molslure; % Phenols; VisCosity;
ID'/~ BTU I LB; EOX; TX; Specific.

/}rC( -/:1
/O'/d.'~b . 0 ~;;JI -ted'i I

Gravity I Bulk Density•...
4

/t::J~ II 04 Reactives: Sulfides' Cyanides,.
05 .TOX/EOX.

!J(9-13
/DIJ;;),t:'lO

;;J.t.,. 5 '~;J.h I

06 BTEX (be"z~ne~ ethyl benzene,
5 (j) II .. toluene, tolal xylenes); TPH

. (total petroleumhydrocarbons) as

6 ~11 ~J't
IJOll:Jd,°

:<1' b;;;' iJlS"
OROI GRO; Lead.

0 1/ 07 TCLP leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg,Pb, Se); Volatiles; .

·7
l41~-/5.

/OIJ:J,~b
0

. .1· . , Semi-Volatiles; Pestlcldel;
1/ ~S,~·3/. Herbicides...

08 • Waste Water Characteristics:

8
IfJ1~-JIo

10, /:J./o'b 8· 1/ ~~' /:;s. 33'S' Metals (Cd, Cr, Cu. Hg, NI,Pb, .:
Zn):Cyanlde; pH; COD; BOD:

SAMflLER AFFILIATlON DAlE TIME TSS; 011 and Grease.

·5h ~["J v CMSR'/ ~Er /0-/ ;l~oc:' .. /5'a!::)
09 .. EPA Wasle 011: Metals (Ali,Cd,

Cr,Pb); Flash Poird; TX;PCB.
.PRESERVATION: 10 Fuel Blending Parameler'$: Ash;

TRANS ITEM
ReliNQUISHED BY ACCEPTED BY DATE TIME BTU; Flash Polril;Metal Analysis.

NO. NO.
All samples mUlt be p,esenied on Ice (4°C) (As, Ba, CeI, Cr, Pb, Hg, See Ag):1\. . .

YJ:=(~",A ~~ l(:(o
unless Ipecifi8d othelWlse. Moisture; TX.

1
..

/tJ-A ~ -NOTE: Some wasle water pal1lmeters may .51'1.require speciaJ preservation. . .. 11
2 \

Matrfx:
W-Wate, 12

3
...

L = liquid Sampla
5 • Solid Sample 13 ..

4 .l.. SD· Sands Sample
. f SL 0: Sludg~samp~ • It; 14

5 ., o • OUler (specify· t2J ) ..,

R
-l;
m...
lSI
~

~.
-<
FR·
(/)
-l-~.

m
~

~
~

m
"U.
I\J
.~

lsi.



.'11,1'11181.
I . '. .

LAB- '. . SEND RESULTS TO: . .' . . CHAIN·OF-CUSTOOY NO. . .. " ..

~ROJECTNUMBER PROJECT MANAGER lURNAROUND REQUEST SAMPLE RETENTION

EC ~.4148 .''~'I" ?,~'A I' ..' . .' .,5.Jd .... .." .. ' RETURN IDIXO~E ..
• ..,' .; ••..,. I • .....~ ....

ITEM. SAMPLE' SAMPLE DATE .NUMBERANO . ANAlYSIS
.. ..." ..... I ~Ig C;ODI::~ .

NO. 'IDNUMBER ~ _." _ TIMC. MAiRlX .... TYPEOf
CODe .. ' DESCRIPTION I COMMENTS . • Cross oul aoy unwanted parameter.

"CONTAINER ." • list any extra parameters In sed10n beloW.

ID-I:J. -DO '.
. ~ .

01 pH
1 ' A19- J':t'

..

3'1,.<,'1~3t,;:~·.·J~1.Jo :?') /1' 02 . PCB ..

. ' '1Io-/::J-dl)
.. 03 Incln8ration Parameters: Total

2
, . Metals (Ag, As. Ba~ Cd. Cr, Cu.'

Aft:! - leg Id'" fI (:) I" 3t:.,S ..6;::a tj.',r Hg~ Ni, Pb, Sb, Se, TI, Zn); Flash

. lo-J'J-Ci) I . . ' '.'

·Point: % Cyanide; % Sulfur; % Ash;
3

iAfl1 - /'1 I'
%Moisture; %. Phenols; Viscosity;·

J2~t, 0 31'S" ~ % IS '.' '. BTU I LB;EOX; TX; Specific

/(/-.1':1 ~rD
~O'S,·~.Lt.tl,S '

·Gravity I Bulk Density.
4 .
IA1'9~~ l~t::'.~· . ·0 /1 04 ..ReacUves: Sutf1des I Cyanldeii~; .

05 TOX/EOX.· '. . ' ,

III) ...J:1 -ntJ . 06 BTEX (benzene. elhyl benzene,
S·

~A(ct-.~', 1.::1 /0 [) II '1~'5'~ ~~I~" .. toluene, total )(ylene5); TPH .'
·(totai petroleum hydrocarbons) 88

lo-J.2~
. . OROI GRO; Lead•. ' .

'8
:Afq-·~;l· 7~i~ 0 . If Lj~,~'~ Lj~,~' 07' TClPLeach: Metals (Ag. As, Ba,

·Cd. Cr. Hg, Fb, Se); Volatiles:.

7
~1q-:. ':13

/0 ';'jj-tJD' O· 'lj~I~~7'S?~"
Seml-VotatOes; Pestlcldes; ..

'/~~;J II Herbicides.' .
08 • WasteWater CharacteristicS: ..

8
Ihfq - 'd,~

IO'~i~-t>'D O. II ~B'~'ti,~o~,
Metals (Cd, Cr, Cu, Hg, Ni, fib.

J~~~ . Zn); Cyanide; pH; COD; BOD;

SAMPLER . " ' AFFILIATION DATE TIME . TSS:Olland Grease.

._<;h4~j 1/' ;;, n A-.~J(/ IJE···./"· /P-/;). ~ t?t? ,~
09. EPA Waste 011: Metals (As, Cd,

Cr,Pb): Flash PoInt; TX; PCB•..
. , PRESERVATION: . 10 Fuel Blending Parameters: Ash;.

TRANS ITEM :.
BTU: Rash Point;·M.etal Analvsls .

NO. NO. RELINQUISHED BY ACCEPTED BY DATE llME '"

f) ~ A1laamples must be preserved on 'Ice (4-C), (As, B8, Cd, Cr, Pb, Hg, Se,Ag);

A~(£,,~ ..~ ~7A;Il; I/h,YO
unless speCifIed otllerwlse. · .Molsture; TX.

1 /O,Jq -NOTE: .Some wilste Water parameteis 'ma} S-rv11..... require .speelal prelleN8tlon•
2 Ma1rix:

. '. W=Waier :. . 12 .
3.

..
L D. LIquid Sample "

. . . S" Solid Sample . 13
4

..
. . . SO. Solidi Sample ..

SL ·,Sludge Sample~ "4- 14
6 . )o=otfler (apeciI'y c:w

•••••••

ENVIRONMENTAL CO'MPLIANCE CHAIN • OF:· CUSTODY RECORD

• •
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ITEM I' SAMPl~ ISAMPLE DATE I' I NUMBERAND ". ' '.." ' , ANALYSIS CODES "
NO, . , 10 NUMBER SAMpLE tiMe MATRIX TYPE OF DEseRIPTlor-H COMMENTS • Cross out any unwanted parameter. "

. , ' .,CONTAINER • LIst80y extra parameters In se~lon below.

ENVIROti!MENTALCOMPLIANCIfHAIN -OF ~ CUSTODY Rf:CORD .··It.'$'
. I. . '. .'. '. .

•

:......... ..• LAB: . . : " SENORESUl.TSTO: '.. ".. ,CHAiN~F.CUSTODYNO.:r.", ••, PROJ~CTNUMBER PROJECT MANAGER . lURNAROUND REQUEST , .• : ... ,' .' ':"UJ .,..~ 1~r,J~"~1"lJ-, ..., _ .,'.j J. ' EC 4149" ..',. ".'.. " '. . ., . . e>9"I!r ' . . , ' " " "..L_ ,. . " ,
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.ENVIRONMENTAL COMPLIANCE ·CHAIN ~ OF -CUSTO[)Y RECORD .. ·142-

.••, •••,.LAB: roth Ca lit. SCt-~ c:..1i\ SENORESUlTS TO: 1,«.y /J~~~~ .jPiU. ((~Il (, CHAIN-Of.CUSTODY NO•.
PROJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST . SAMPLE RETENTION . . .

6tP~()DJlf7/ '. .f.W... . ... .. ..

RrnJRN I[)ISkOSE. Ec.4f5.S· .... ' .. ST{J
. . .

• 1 ., • • INci'l'.i ~qgD .O~... . .. .... .

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS ANAL.Y:iI:i "uu~

MATRIX .. TYPEOF . DESCRIPTION/COMMENTS • CrollS out any unwanted parameter•.
NO. ID.NUMBER SAMPU:: TIM!; . .CONTAINER CODE .; LIst any extra parameters In section below..

.. , 16--,r-06 01 pH . '.

1 '
ATq~.3'o . JO'lo 0 I .. 6-(a$~ If '0' +0 ~I 10: 16 02 : PCB

JD-J'A' - Ii 0
03 Incineratlon'Parameters: Total .,

2 Arq-3 (
Metals (Ag,' As, Ba, Cd. 9r, Cu, .

Ib~.1r.. 0 1-1: /0. ~ c; .. /I G;l' -Ii:' G,l( I I () I,.l.b HO. NI,' Pb, Sb, Sa, TI. Zn); Flash .

'lD - ISI'-DO
·Point: % Cyanide; % Sulfur; % ASh;

3
(~q' 1-6 l~('

% Moisture; 0/0 Phenols: Viscosity: .
AT9- 3~ 1t:J~""

0 r"&'(qC ~ " 'f 0 ,'''t{ · BTU IlB: EOX: TX: Specific

10-lf-08
Gravity I Bulk Density.

4 A19'" 3~ 0 1- &-Iq(~ If ,<0' +o.~?' ... 04 Reactives: Sulfides f Cyanides.:
/0' S"t . IO.-s'K 05 TOX I EOX.

ID -11-1)1:) 06 BTEX (benzene, ethyl benzene,
5 A7q- .~'-( . I /~ IL{ O· ' 1-6{os~ U 6(j '1-070 I IJ:f'-f

toluene, lolal xylenes); TPH
(tolal petroleum.hydrocarbons) as

6' 10-''1-00 OROI GROjlead. .

ATC, -3S" II: ), 0 1- ?I<ls5 II 70 r +o7J. 1
11~3~

01 TClP leach: Metals (Ag, As, Sa, .' ,..
Cd, Cr, Hg, Pb, Se); Volatiles;

'0 -/1-60
. ' Semi-Volatiles; Pesticides:

7 Ar9 - 2(;, 11'5'3 0 I..... ~(D<5 H 7~" fo 7~' 1fiS3 · Herbicides. .' . .
oa .• Waste WaterCharacteristl~:

10'-/7"'06 ..
Metals (Cd, Cr. Cu, Hg; NI, Pb.·8· 0 1- ~fAsS. f\ .7'{1 +f)7fo I I;).', Qr""1\1~-. ~7 , '). ~ oS"' '. Zn); Cyanide; pH; COO; BOO;.

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

sA~w't'\ .G~...sk'" AET 016-1"-00 I t.(:qc, .
09 EPA Waste Oil: M~tar8 (As, Cd. .. '

Cr.Pb): F.lash Point; TX: PCB.

TRANS ITEM
PRESERVATION: 10 Fuel Blending Parameters: Ash;

ACCEPTED BY DATE
..

TIME BTU; Flash Point; Metal Analysis
NO•. NO. RELINQUISHED BY

(As, 88; Cd, Cr, Pb. Hg, Se, Ag); .-- All samples must be preserved on Ice WC).
Moisture; TX.

lRZ:-,~/lj~~ . ~~L
C1"1ess specified othelWlse.

1 ,t).. ,q 1/"0 "NOTE: Some waste water parameters may srV11·require special preservation.· ..
2 MatrIx:

W.. Watllr 12
3 L R Uquld 'Sample .

s= Solid Sample , 13
4 SO = Solids. Sample

.. SL • Sludge Sample s.J.J 14
5 '1

..
o =OIher (apeclfy '5 )

• • ',' . ;'.
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'II,WII". LAS: 'Inltt' iI\ C. nl. '~1'~d'\ SEND RESULTS TO: B~l~ II. J, .~'-f IlceUl{,Jq{2 CHAIN-oj:~USTOQYNO; , ' '
PROJECT NUMBER PROJECT MANAGER TURNAROUNDREQUESr . SAMPLE RETENTION ' '

6~~OOlcn( ,pW.. , . , $TO RETURN.I DIS';rE' Ec.·4160 :' .. '
IN'1"r,?,"li~~o4q-r-' ' ", '. .... "... '" ..

ITEM SAMPLE ' SAMPLE DATE NUMBER AND , ANALYSIS' .CODI:5

NO. IONUMBER _ ctaum I: TIMC MATRIX TYPE OF , CODE· D,ESCRIPTION I COMMENTS ~'CrOss out any unwSntecl parameter. '
CONTAINER • list any eldra parameters In &8etion belaw.

11 .. / r··n6
. "

01 . pH .
1

A""~-3~ ·0 J. (;.ID~~
..

I"~ ~7'i'12 :or' 12~. .,r ' 02 PCB. '

1,..-1 J'- Do
03 ,lncineratlonParametera:Total .

2 AT Q-3'1
- . ,Metats(Ag, As, Ba, Cd, Ct, Cu,'

t1!.J.~ , 0 .I~ 6-1 tJ,5~ ~i"1 TOrO f . " /3 ~.l:t Hg, NI, Pb, Sb, S~, TI,Z"); Flash

'10 -/ J'-DO·.
Point: % Cyanide; % Sulfur; % Ash;

'3 , AT~'-'fO " %. ~2.l. 0 , (- &.10 CS ' 7i'+b 8'0 '.
' ,% Moisture; % Phenols; Viscoalty;'

13:,2.t BTU I LB; EOX; TX; Speclfic '

It) -./1-00 '
Gravity I BulkOenslty.

4 A,q-- LLr
/ ~ ~"" 0 '~6-'Q.~S ~O(""nf~ f 1$:1.('1

04 Reactiv8S: Sulfides' Cyanides.
05 . TOX I EOX. ' .-

, '

IO-IK-DO 06, BTEX (benzene"ethyl benzene,
,5

ltTq-ll~ .j l./(D l) . 0 1- 6-1,,~.s ~ :t," ~ y t.i I 11(,' /)0 toluene, total'xylenes); TPH
'(lotal petroleum hydi'oCarbons) as

6
,rj-/r-oo "ORO!GRO; Lea~.' '

ATct - t.t3 /l.{:"f,;, . 0 1-(;J4 ~S 2' Lf r 1-01( 6' Iq,'f' C17 TClP Leach: Metals (AS.' As, Bs,'
, Cd,Cr, Hg, Pb,Se)iVolaliles;

7 ·fr
'Semi-Volatlles; Pesticides;
Herbicides.

08 • Waste Water Characteristics: '

8 ' Metats (Cd, ci,Cu, Hg,lIIl. Pb.
, Zn): Cyanide; pH; COD; BOD;

SAMPLER AFFILIATION DATE TIME " TSS; Oil and Grease., .

'S "4.<..&/"'- G-Q.Y-S kit AET ·,'/O...;.fl"'oO 11./: Lf(P
09 EPA Waste all: Metals (As, Cd,

Cr,Pb): AashPoint; TX; PCB.. ' '

TRANS ITEM
PRESERVATION: 10.Fuel Blending Paramelers:Ash;

RELINQUISHED BY AC:pEPTED BY, . DATE TIME
.. BTU; Flash Poinl;Melal Analysis

NO. NO. .. (As. Ba, Cd.Cr, Pb, Hg, Se,Ag):
" All samples mu~tbltpreservlld on Ice (4"C)

Jf':::. '(IV,,-,:;, . M;·l'·7L, unleS8 specifledolhetw)&e. ' MoislLire;TX.
1 in-fC, If/{/) "NOTE: Sorlie wasle water parameters may SIV, .., , require specIal preaeivallon. ' 11
2 Matrfx: ' . "

W=Water 12.
3 L .- Uquld $ample ' , .

S= Solid sample . 13 ,
4 SO - Solids Sample .' , .

SL· Sludge SImple 5 0 :rL S 14
5 ' 'l. )o• Other (specify
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ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD I o..c..~

8a,WlJst(9 LAB: ;;r () "'" < .]A <?Cv- ~~ '" SEND RESULTS TO: ~ cl '" I)..)" ...-+ / PCO,) ( 1A.JC(J(?- CHAIN-OF-CUSTODY NO.

PROJECT NUMBER PROJECT MANAGER TURNAROUND REQU~ST SAMPLE RETENTION

f3w"I Co34'7 { ~I S TO RETURN IDISXOSE EC - 4157
IN,..)..L(~/,rUD(DL/9J ()./

ITEM SAMPLE SAMPLE DATE NUMBER AND ANALYSIS CODES

10 NUMBER SAMPLE TIME MATRIX TYPE OF
CODE DESCRIPTION I COMMENTS - Cross out any unwanted parameter.

NO. CONTAINER - List any extra parameters in section below.

1 la-Ii-t)o 01 pH
AT /0 - ':ll. 11'6'-1 0 J-~(otSS I ( S"J I +0 .)~ ,S"" . II! '04 02 PCB

ID-Ij-OO
03 Incineration Parameters: Total

2 A'IJo-d-.3>
Metals (Ag, As, Ba, Cd, Cr, Cu,

1::2 • I a, 0 /- G-I~~> II ~Lf,)'Tn S"?J' 1:2'1'1 Hg, Ni, Pb, Sb, Se, TI, Zn); Flash

In - n -00
Point: % Cyanide; % SulfiJr; % Ash;

3 A ,10 - d.. <..( 57' +0 ( % Moisture; % Phenols; Viscosity;

12''') <" 0 I ....~ {<tc:.,S ( ( SF' ,S 'l;t, 25" BTU I LB; EOX; TX; Specific

10- 11- 00
Gravity I Bulk Density.

4
A-T(O-~ 6 5"9,S- +<> c;, J I

04 Reactives: Sulfides I Cyanides.
l'l '. '!, ~ (- G{ct~~ I ( (:; , ~<:r 05 TOX I EOX.

/0 -17 -OD 06 BTEX (benzene, ethyl benzene,
5

~ { ( '='3 ( toluene, total xylenes); TPH
A\ IO-~~ , ?:.1...f1 0 I -6-{t<:~5 tI t-o Id.:~! (total petroleum hydrocarbons) as

10- /7-00 DROI GRO; Lead.
6

~TlC- ;)...; 0 /-6-Ic,« II G:,3 I +0 CS-f 13:0"l
07 TCLP Leach: Metals ( Ag, As, Ba,

13: o;t' Cd, Cr, Hg, Pb. Se); Volatiles;

7 /0 - t7 -00 0
Semi-Volatiles; Pesticides;

AT (0 -?-,I? 13: IS- 1"'6-{4,r..~ I( G>S-' +0 07 ( (3~ f) Herbicides.
08 • Waste Water Characteristics:

8 AI/D -~'\
/0 - {7-aJ 0 ~ 7 (+0 ~9'

Metal,S (Cd, Cr" Cu, Hg, Ni, Pb,

14'/e, I - G-I,~s I ( 'f4:/~ Zn); Cyanide; pH; COD; BOD:

SAMPLER AFFILIATION DATE TIME TSS; Oil and Grease.

5 Aa.lA/1-\. AET
09 EPA Waste Oil: Metals (As, Cd,

G=CH- <=- k : /0 - /7 - 00 J7.'oro Cr,Pb); Flash 'Point; TX; PCB.

, PRESERVATION: 10 Fuel Blending Parameters: Ash;
TRANS ITEM

ACCEPTED BY DATE TIME BTU; Flash Point; Metal Analysis
NO. NO. RELINQUISHED BY

(As, Ba, Cd,Cr, Pb, Hg, Se, I\g);All samples must be preserved on ice (4°C),
unless specified otherwise. Moisture; TX.

1 *NOTE: Some waste water parameters may SrV
require special preservation. 11

2 Matrix:
W=Water 12

3 L = Liquid Sample
S = Solid Sample 13

4 SO = Solids Sample
SL = Sludge Sample , 14

5 0= Other (specify 5'0 : .> )

• .1 •



'. ENVIRONMENTAL COMPLIANC~HAIN • OF~CUS'~ODY RECORD, '~O~''',

~
ffl
Ul·
~',-
~

m13 __~ ~__

.12 ...;.....;..~~........_~---:--

DATE' TIMEACCEPTED BY

A-T«()-t2,

7

6

4

3

2

TRANS ITEM RELINQUISHED BY All samplltB musl be preserved on Ice we),
.NO. NO; unlessspeclfled otherwise.

*NOTE: Some waste wa~r parameters may, 11
. 1 require speCial preservation. .

. 'MatrIx:

2 .W=Waler,
L":L1quid Sample

3 :u
SD • Solids Simple 14 ~

4 .l.SIudg.....p~ 50'( S )... iSl
o· Other (specIfY.· I .....5

CHAIN-QF.CUSTOO,Y NO. '6
, . ,I

EC -4158' , , ,~,"
" .1\.)

ITEM ' SAMPLE ' NUMBERAND ANALYSIS ".' , , . . .' ~'
10 NUMBER MATRIX . TYPE OF CODE ' DESCRIPTION I COMMENTS • Cross out an1 u.nwBntedparall"le~r.. ' ,

NO. ' ' CONTAINER . - List any exira parametelBln eedion below. CS)' ,
\D .

. ' " ,,' 01 pH , •.
1 P,T l 0 - 1>00 '-.6-( : S I( ( ( ,02 PCB", "." ~

, q 5. 03 Incineration Parameters: Total
.' , . '. Metals (A9,As, Ba,Cd.Cr, Cu, 'Ar 10-3f' ·f ( I ,Hg, Nl,Pb, Sb,Se;TI,Zn); Flas!:,. "

Po.int: % Cyanide; ~ Sulfur; % ASh; "

f I
;' % Moisture; % Phenols: Viscosity:+0 7S" I BTU i LB; EOX; TX: Specific

Gravity' Bulk Denslty~, ,"
AT to 33' I . . I' ' 7 7' I Reactives: Sulfides I Cyanides•.. ",
M' - . II) 75'" ' ,', ' TOXfEOX" .

BTEX (benzeri~~ ethyl benzene,

5' A-Tlt) -3'1 0:,0 I '~f~:n~:~~~~~~~c::;~~S) 8S

OROI GRO: Lead.' " ", . .'.
A-T 10- 3'> 0 ,- 70,' ' 8'{' 07 'TCLP Leach: Metals (Ag, AS.,Ba"

, Cd, Cr, Hg, Pb, Se); Volatiles;
, Seml-VolaUles; Pesticides:

ITT10 -'3 (0 . 6, ' .1_(; '( I Herbld~es, , , '. , '
1-_-t-~ f-_;...;:s;;.....".",JL=-.+-_~+-":"-~.i,;J".ILL+""';"_~~...w....:-;._~--io..L.:::::"""-:- :"::~ 08 • Waste Water Chllraderisllcs:

8 . . .. t ... I Metals (Cd, Cr, Cu, Hg, N~Pb,
AT 0 -37 0 (.:. '& s ( ',r-3 '+0 t ~ Zn): Cy~nlde; pH; COD: BOD:

SAMPLER AFfILIATION DATE ' TSS; 011 and Grease•
. I '. '. . '. ., .,' .A·" -.;,-. , 09 EPA Waste 011: Metals (As,ed,. .
,,'qw~.. .C". , '10 -17- 0 0 . t Cr,Pb); Rash Point; TX; PCB. "

PRESERVATION: 10 F.uel Blending Param'e(ers:Ash; ..
BTU; Flash POlnt;.Metal Analysis

(As: Ba, Cd, Cr, Ph, Hg, See Ag);'. ., B1
MOIsture; lX" .....

SSv' ~
.....

~
~,
""U
CS).....
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eM, UC;:!I 1/'11-

•
- lobN\II1lbQ: I OO"b'l7'

Date: IQ-/4, - 00

DRlJMICOrrrA.lNER SAMPLE LOG
't, -

Fid.4Crcw:$teve PiC",& .......

Nb~'iw7, '1 i'O-OqqS- CTQ~Q()~~':

%FaB..

KWitcf
~::'-lra=.

_ ~PnmpaNo
Ok(~ -:...

DRUMlCONTAlNERlNFOJm!A.TION:
ContaiD.crNumbcc~ 0dgiDal Omtainer s.iZe: 5=-'.;::S"_<7~9u{~(~QL:.""~ _

. (speci1Y unit)
t6C6ii') P1asdc Fiber

~-'''---
'.O~ Container T:vpe (circ:let)'pe): '.~

Orlgiual~, >5: ~or Jbaar So
1lfpackage1 YesI~ (c:i1dc cmo)

- S81vagaDmm.Size . 1'11'e__

-.--

• .
, .

"

, ,

SA.JrIPLB JNiORMU'[Olf: .
SamplomNumbcc
Daac IIU1"11mCafean~ccd-:-aa:-_-_-~""""I._-:::~:~~::::Sam=--I'-=kc-::::::::::::::::::::
SampIiDgMd2Joct -.._~-__------~--___=_~
SampJ~OJntainec

'~(c:ID:1acma): • GlasI(~5J2e (spcci1JlIdQ: _

Perc:at1Dlcd:
----------=----------~-~-

~~Nud»: ~~---~_~---------_Samp1oPrcscnatiaa(c::Ilda'cme) Ya No Othcr --

~fIlC1fmD:------ :__----:-------------

,.
. Ca1GE: ~---___::'~--~0dGC-_- __--Pla:--_-----

l"anrnnabIc' Yes No NA ,NGtpcd\Jrml:d
Ya No ,llA, NGtpcdtililiM

.. 'Ya No ," NA. : Natperli,md
.

AddidanaJ TestsD!htcmnmcnti: .;..' ~-....;...-- ---

10191
. ,

DOCS#I33114 •



tiHy ~r INC 651 291 0099 Po22/30

DRUMtCONrAINER SAMFLE LOG
00

.~ 19b Numbe:a: I 00"bY? (
Date: 10- /9 - 00

-
FlCld Clew: Steve. P;C:f/'~''''''

N {, C1 Lf (Q 7 .. 9 f 0 - c> q qS- C TQ -t:t Q 0 a1 ~~ •

Wimt--__llm2.m
__Prnmpb1c
Otbcr(~ ...;;..

ODsUW~ -

DRTIMJCONTAlNERlNi'OBl\!A.T.[ON:
COIWLiD.cr Numbec~ 1'6 •oapwCMtai"et Sii.e:_-=S=...·,:::=S"~7~9u.1..!-{~Q~"'~ _

(speci1Y unit)
o~Contrin,.,. 'l)pe (c:hdc fnle): BtgJg' tOi'i) l'JastiI: Fiber .-"o@) ~_. _

,>.s- pJsGl' Jbaar /Do 0 %P'Dl1.

Bcpaekaga7 .YesI~ (c:i1'c1e one)
SabagaDmmSizo 'l)'po__

AdcfitionaJDmmICtmtainc:rInfin, lQ"iaa: '0.
SAMPLBlNi'OBM'A1mN: 0

SamFoID Humke
J)u= IZI4 '11IIIQofCu11tcd~:-an:-_-"':'-:"'-'_-::::=:~=:::Q1Samp=---- !lU-:lilIOI;=-~~=::::::::::::::::=
SampJingM'dlJad: _:-- --:------- ......;.. ___
Sampler Co"(li''CC

PIastk:..
0

0

'Tp (da:1a GIlD): , GIla(ambcrI~
SIze (lp:Ci(rlldO:Pelceat8IIclt ---------------:..-------

~N1Pdlu: ~......---~--_---------&IJDpJePxc&e:LiauL1a(dU:l'. Yes No Othcr _

OunpasitedimD: -~_-....;..-------------

.
AlfditJonaJ Tc:s=trJJNcCammenli: ~o --.- -

CoJar: ---------()4ac----......--1'h:,-:;=:t----,;.,.
1"'1I1D11Ibk' Yes No NA. Natpc:d&w::d
'BeiJatn: Ta No -)tA. Natperfi'liWrd
WaterM'Ciblc: -, ,Yes No .. NA .. NctperiJmvod·

• ••
10197 J)OCS#33174 '.

. \



b::>l ~l ~'.3 P.23/30

•
DR"UM1CoN"IAlNER SAMPI..E LOG

"', ..
" lobNumbel: J: oo~f:L7 ( Fle1ctCrcw:S1C.",,~ Pic,,~.l'\,

Date: /0-11- 00_____.--iN.6"J. L( Ca?, 9 i 0 - 0 q qS- C TO #Oi)~~':'

DRlJMJCONrAINERlNBORMATION:
Omtai.ucr Number.~ /3 OriPaJ Contain« siZe: _..::;;5;:;...,;;;;r~<7;.,;;;9L.1{~{~Q~"'~:-- _

'. (specify unit)
~CoalaiJler T)pc(mda~): DaJg ~ P1astlc Fiber

. . '.@) ---..-----
Original~, s:r ~ot Jbaar_.l../...O...;:o::;,.-._%FgJi .

..)( SolidS Wi=
I SWdgc • Pmz=

--Uquid ':., PuDpblo
__Powder 0duIr~_. ~

-

.- Adctitjonal PmmlQmtatn«19fi""'lIigp:

".

s.ut1ILE JNIOBMA'tJON:
Sample lD Num1Ia:
Da1D ID4 ~a!QJJJcr1f=-:-m:-_-_-:;.-_-_-_-_-_-_-_-_-_-_-_-_7Sanql'iMl-IIJJj-~I~,g.=:-_ -_-_-_-_-_~_-_-_-_-_-_-_-_-_~_-_-_-_-_-_
SamplingMedJa<l: _:- --:- ......._

.SmpICIl' Cnntainer:

Tm (c:kda aa=): . <Iaa(a:mbcd~
SIza (~1IIIiQ:
Pea:c:cutfllkd: --------------;..-.------

~Nmnbm: ~---~-~--_------SampktPie&&:vatiml (cildiCldle) Ya No at= _
. OunposittdimD: -=- _

..
j.dditicmaITc:stIaJJIJI«Ogmmcntt;....----------:~----------

DOCSiI33114 •.
" '\

s~.

10m

CoJac ~---~~--~OcJm:-_~~_--PJl:- ......------
Eammab1e' Yes No NA . Natpo fhmri

YCii No ' NA Natp:e fti.lilcd
~ ,Yer No. . NA NatperfQrmcd:

:BC!lillf1l~

WamrMisdbhr

,.



tlHT lAJC.::J I 1NC 651 2910099 P. 21/30

DRuMlCOl"fIAlliER SAMl'LE LOG

- lobNumbec J" oo:>Q7 {
Date: /0- It - 00

I, -
Fic:1d Crew: .5n;v <. Pic II' ~.~ .

N6'J.LfCa7,9iO-OQQS- CTQ~OOOl~~ •

%Fu11.
__Wi='
__lllw.c

PnmpaNc
-Otb.ct-(~ .;.;.

Origiu:" OmtdncrType (c:iId.oqpe): "~

Ori&inal~. . rr ·~ar Jbsar /00

Bepadage7 YesI~ (dme ODe)
SalvapDmmSizo . TJ:pc__

DRTJMJCONrAINERINIiOBMA.TION:
C'4nr8incr Numbcz:~ 11 OdPaJ Container SiZe: _.. -:;;S;;...·,;;:;r_7~9....l_{~Q~"'~_· _. _

'0 (speei1Y unit)
f'6i6i) pJastic Fiber
~_._--

. ..AddirionalT=aWl«ConJnMnfi;.;..· --.- _

SAlfPLKlNBOBMA'lIOX: . .
SamplemNumbcc
Da1D &Dd.11mo olOJDa:dan" S3'DJfter
.$amp"",Methac1:
8amplcrCm'ei"cc .

·Tm(cfma_ .
<IaI~ PIasdp Mecal

SIzD (spcciV1IDiQ:
PCLC.catm1ccl: ..

ChaiJHf~NgmIxrSa.Prcac:a:vatiml (drc1a'CIIIIl) Ya No 0dIcr
CAmpostted••

"-

J CoIox: Odar: Ph:
FJa!DJ!12b1e. Yea No NA . Notpodh"",c:d
:Jk:i1srebI" Y. No . NA. Natpa t1bned
WararMiJribJe: '. ·Yes No .0' NA Notperlhmrd:

:

• ••
.

o ,



BAY WEST INC 651 291 0099 P.20/30

•
•• Job Number: ;to 0 ?,l{1 (

Dati:: /0-' r- 00

DR'UM1CONTAINER SAMPLE LOG
"0 .

FJ.e1d Crew: Stey~ Pic".~ a1'\

N 6 (). Lf (P 7" '1 i 0 - 0 q q S- C T q~ 0<)~ ~~

Wa1=--Pmzal·--__Pt!l1lp1b1o
Ot2=~ ~-:..

''J,. SolidS
, S1Ddgo •

--Liqui4 ': ,
__Powd.c:r

DRUMlCONTAINERINroBr4A.TION:
Container Number.~ 10 OdpJ Qlnraincrsiic: _-=S:....;::S";...7~9'-10(..:.('!"!Q~""~ _

" (specifY unit)
f6ip) Plastic Eber

~--------
o~ CaI1t:ainer 1"Jpc(ciJ:de tJ1le): "~

Ori&inal~, s:-.s: _ar -_Jbsar .£0' %N,

.Beple1agd YesJ~ (ci:D:1e ODe)
SalvagcDlUDlSi2e Type_._

.,

• ...
.MdiIlcmal~Tm,p"e!iop·

"

8Al1PLBlNi'ORMATI'ON; 0

~emNambeI:
Dasc IIKl"1'JmDotCQD~=~aa:-~:~==::::::::::;Sunp~~;;'cc~:'-_-_-:"-_-_-_-_-_- -_-_-_-_-_-_-_-.:-_
SamplingMedlDcl: -'--:""-------- --~:__

SmplerOmtainec
·~(c:kdaGIID): . GISI(~SIZD(specijJlIDi¢ ~__.;;. __..,;._
PeN:a4fi1kd: -=-- ~--.;..-

•

ChaiD.~Nnmhar: __=:_----__::~-~---------Smp1aPwitavadaJl(dl'cIe'GDI:) Yea No Od= - _

.~iD1o:------ :__-----------------
Ca10c~--- --~Od.cu:---------l'Ja:-------...;..
EaJIUIVIhJc' Yes No NA . Natpc:a:f:bi:mcd
B",'.hcYca No ' NA. NGtpedbmn::d
WatI:r'Mb:cihJc: : ·Yes· No. , NA. : NotpcrlbmJed

.
Addidona' Tcsts:mfJorCamm_ ..- ..;..-__-.:.~----------

•
Signarm:

10m .. ,
DOCSiI33114



lJI..l-.aa-~ lOl;j; ::>'( 651 291 0099 P. 13/30

DRUMlCONrAINERSAMPLE LOG
't,

__. PnmpabIc
OU=~ ~

DInstTatjon udDcs iipiDD crfPJIascs:

.
. ,AcfdJrfgnaITca3lldlorOn!Dc:'*.;.." ~.....;.._-------~

~ JKi'OB1\tA.'rlON: . .
SamplamNaIDa:
DaD: ID4'DmDofCoDc:c:dan: Swojt1t:
SamplingMahoc1:
Sampler Omtrinec

'Tp (dlda CIIIa): . GIISlI~ ~ Mal
s= (spcci(yllldl):
Petc:eutfi1JaI:

~Num'a:
.SampJoP1aelvadGa (dldacme) Yea No Other
O""I"mcd imD:

Co1m:: O:!ac " Ph:
l"ammab'c: Yes No NA . Natpri,rmM
Ua:e1n; Yes No .lQ. NCltpd)md
WazrMdJc:: '. 'Yer No ," NA Notper1b1"l1'1fld

• •
10m

, "
DOCSI#33174



•
DRUMICONIAINER SAMPLE LOG

I. .
- lobNumba:.I oO?Jl{71 FLdc1Crcw:..s:tev~ Pic,,~.'"

Date: 10- " - 0 0
__--~_1\(6d.L(<Q7,1 iO-OqqS- CTQ~Q()o1~':

_.J<...Wi1cr__Pm=a.

.--_PuuIptblo
Oth='~ ........ ~

Od&iD:al ContaIner T.Jpe (c:ildc: tnJe): ~
"@)".S-.s= galsGr -_lbsar /00 . %PU11 .

1lepaclag1:7 Ya/(ffj (ci=1c GDC)
SalwgoDmmSiz ,Typc__

.DRtJMJCONr.AJNmlNPORMATION:
Container Numbc:c~ a 0dgiDal. Coora;ncr siZe: _---:::5~· ..::S":......:t~~9L1{u(~Q~"'~~ _

'. (~UDit)

f'6iP:> PJasda Fiber
~_.----

..

•
....

Additional DmmIQmtaipcrIlia" '''at''·

'.

&UlPLElNI'OBMATlQN:
. SamplclDNumkc ....... --:o------~~-----------DaalIII412mDaf()2Drl= _;.....__....... ~S:rmllWllllILC:l;ec _

.Sampling'Mdb04:
. SamplI:I'Qm'aj.@

.~ (dD:lD GIla): . GIari:Il(~
Size(~uait): ~ ..;...

PUlC:aitfiJkd: - -=- ~~..~, ...:....._
;.' "

~~NambcIc, ~--_~-----------S8JJ1ploPlclc:a:vatiaIl(c:irc:l&iClllC) Tes .No 0dIar ··~-·

CGmpocitcd izdD: ~.

-
Acfdjtjoml TCZillaAlorOnmmti: ~. ----------

:a~b-Ie-·---.....'Yi-.----~---NA.--.:..--. i:psp;idlb;,,;IiIe4;r----...;...
JSciIpJa: Yea No .. ]fA NGtpet6iw cd
Wab"Mz;ibJa: '. ~YCI No. . NA. Nc:Jtp:afhnncd

•• sjgnatxn:.~ /'/"J/l·(j?4;M-ce
10m

•

»OCSI#33114 ~

. \



b::>l ~l ~ f' .11/30

DRlJMICONrAINER SAMPLE LOG

~ Job Numbcc J: oo'pl{71
Date: 10-1'1- 00

-
Field Crew: 5te."e Pic fI' ~. '"

N6~L(Q7"1 fO-oqqr CTQ~QC).l~~ •

---..IX~Wa=__pmzm

_~Pnmpblo
01har~ ---::..

Oapal Coorafner Type (c:iJc1c qpe): '.~

Odginal~ . . so.-s: p1sar lbaat /00' "PuB. ,
Bcpa'*'gQ7 YesI~ (c:ircJe aDO)
SalvagaDmmb tno__

»RlJM'ICO~~ORMATION: .
. ContainerNumbec~ 0tiP1CCnraiJlcr Size: _...::::S:",=S";",7~9:..&.{~(~Q:-Y'\.~ _

", (~UDi1)

..~ PJasdc Fiber---..----------

D1PstcuJ01l.1D4Dcs!::dl"u ,n IJfPJIaas:

.
AdcJi1ignal DmmIOmtainerIDTnAllOlilDliiWIBt1iGp:iap:'.·_··.JO~~:..-=..s:C~d~"~~~~' c.e;i+:t.QC~~!'C9~ {J().!. (e, wl~ c:4

..S:

, .SAMPLE lNJIO'RMA1tON:
SamplemNlDDha:
Dam lDd"Dmaofo.n~a:ti-a~cm:-_-...;.-,--'~~::::~:::::~5mIp1cz:~LIoII~~,g;-:::::::::::::::::::=
SamplingMdhm: __._---:---------------.....-
SamplCIf Omtaj,w:

Tms(da:Ja 0=): . Glasa~Size (1pOCi(y1mit): ......;.. ....:..-
Pcrc:=tfDJcd: -=- --=-_

ChaiJH1f..L'.nstedrNambcc --=-~--~~-""'"_---------
SampJoPJCltuatia(cirdG'CIIIe) Yes No Othcr _

QuupmitcdWa:__- -..__------------------

-J+ddjtjO"llI Tc:aillJlJl«()mma" .;..' ..;..,.- ---- -

Color: - -0cIac_-- Ph: .....

PJam'llabk" Yell No NA . NotpczfOmJed
BciJRJp· Yes No ' NA Notperft""«
W811:1:Mis:ib1c: '. ·Yes No". NA Notperftuiied,

s~

10m
, ,

•

DOCSfB3114
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tlHT lIJC::i I 1NC 651 291 0099 P.l9/30

•
DlllJMJCONTAlNER SAMFLE LOG

-.. .
w lobNumbct; J; (Jo?,lf1 { FlC1d~ Stev~ Pic",~.",

Date: 10-'3 - 0 0__- N:6d. L( (Q7" 9 i 0- 0 q qs- CTQ~Q()~~':

%FaJl_

o~ Containet TJpc (drclorp): EQg
. '.~.
0rigiDal~. . sr gaIsGr_- Jbsar (Q·O

-- D SolidS Wiser Bepsck3ge? Yes/~ (cUdeOlle)
, Sludgo , PI=:A SalvagaDmm.Size Type

--Liquid.; _ P'npb1o --
__1'uwIk:r 0Ib='~_. -:.....

.DRUMlCONTAlNERlNFOlU'4A.'l'ION:
Coutaincr NumbcE: Af. 9 . 0EigiDa1Container Siic: _.--.-50::.,·.::S":....,;:;l<7~9L.1{~f~Ql.:.Y'-~ _

" (specify unit)
t'6fi5ii) PIasdc 1"iber

~_.-......-----

.
DJustratjon andDcs:riIJOcm af1IhaJas:

-.

SAKPLElNIOBMA'lIQN: _
SampJcmNum'bcc
DDID4'J.1mDofCOD=-a:d--.-an:-_--:.-'-...:~::::::=::=Sm~;;I';Ia:g;-_-_-_-:::~:~:::::::::::
SamplmgVdlacl: ---:-------- .__

SamFr Qvmrines:
"~(dzd8G11D): . GISI(~
SIze (spcciffllDiQ:P=:catmJcd: -------------..;....------

~-CuSlOd;rNumbec ~---~-__---------SamploPrcaavadDA(dIda·cme) Yes . No Odu:r _

~sitcdimD:-------~-_.......------------

•
CaJar: ---~~--~Odac---_---:---Ph:-------.;...
:PJammablc' Yea No NA "Natpcrfbrmed

Yes No - NA. Natp:a6 iilio'
-. 'Yes No "," _ NA NotperG,nncd:

.
Additional TCSDJDJ1JorCc'«zrmG11ic: ~. ..-.__~_---------......--

10197
" ,

. J)OCS#33174



CMI WC;:)I IN\..

DllUMICONrAINER SAl\fiILE LOG

- Job Numbct: ;r 0 0 ~4? I
Dati:: [Q- '3- 00

-
Fteld Crew: Steve. Picl1'~~1'\.

N6d.-Lffo7,9fO-OQQS- CTQ~QOol~~ •

Bepadap? Yes/~ (c:ixclecmc)
SalvapDmmSb.e Type__

. .
lJRllMICOrflAlNERJNFOm.u.nON:
CoIlraw:r Numbcc~ cg 0dgiDal Contain" siZe: _-=S~·,:::~;",;7~g...L.{~/~Q=-,,",~ _

(specify unit)

~ PJastic Pibc:r _o~Conramcr T1Pc (circlGtnJc): Bug
. '.@

0dciDa1~' s:r plsat ,Jbsar_...;.I...;;O~o~_%PuJl.

_,,-X_Soli.cIS W_
I SIudga ~ M1'Q2II1

--UquLi '; " PlmJpablc
~_Powd=' Ok(P» ~

DJvsttati= aDd.DesQiprinn af1IJmsc:s:

.
,AddltfonalTeas~~.;... ......;.~----------

~1NI'OJmtA1'IOIf: . .
SamplemNumbec
.n.aDd'l'hail ofCoD«:dGn: SaqJcc
SamplingVcdJa4:
SnapJar QmDrinez:

'l)ps (da:Ia GIlD): . GIm(ambcd~ PIasdF M&:ta1
. Size (spcci(yuafr):

". Pat=ttmed:

ChaiIl-af-oJSflx1yNlPllbcc
. SamploPlesenazfaa. (drdocma) Ya No Other
~edimD:

CQ1ac Odac Ph:
1"mpmab1c· Yell No NA . NGtpoditnoed
BclJsrrin: Yea No . NA. NGtp:l1lim'Oi
Wamr'Mlrib1c' ", ·Ya No ," N!. Natpu Ru hted·

• ••
10/91 J)OCSI#33174 •

. \



tlHT wt:.::J I 1~ 651 291 0099 P.17/30

•
- Job Numbcl: I 00?,l£? (

Date: /Q- '1- 00

DR'UMiCONUlNERSAMFLE LOG
", ..

Field Crew: S-teve PiC4" & IS '"

N6 do L( w7 4' e, i 0 - 0 g q S- C fa ~ OD 01 ~:.

"N.

Wiser--__PJ:DzrA
__PumpbJo
Ok(~__~ ~

DR1JMICONTAXNERlNFOllMAnON:
Contajner Numbet:~ I OrigiN) ('MbiJW Size: _..:5;:::.·..::S"~'1r.:;9~{I.oL(~Q~"~ _

'. ' (specify unit)
~ P!asdc Fiber

~_.------
o~ COorai",:r T1Pe (dzda QIlO): ~
. '.~

. 0rigiDal~ .' s-r ..ar Jbaar 100

Bepvbgc1 YesI~ (drc1e cmc)
SalvageDmm.Si2e Type__

.
. plnstePiM udDC'iQ'iptinn ammes:

• ...
AdditionalDmmIQmtaina-Tn 'i\""allnr

'.

SAJdPl:ZINJ'ORMA'lIox: .SarmptcmNumbcc ~-:- :--:- _
DatI: m1"rImAalQd1«;larr --..;:..... QjjS~II.IIpJII:l;a::

SamplfngMi:dJad: ----------
SoupIerQm1afnec

·~(c:Iu:1aGllC): . GIaa~
Size (sped11 UDh):
l\:tccmfllkd: --------------:..-------

Chabl~Nambcc
Sa.Plz:a:J:vadaa(c:IIda·CIIIC-~~--~'f;=-.----N::::o---::'Ok~:::::::::::.:.:.:.:.-_-__=
CunpositafiD1a: ~-----------------

-
j.ddiflgn,J Tc:staadlarO,u'io"i ~__...;, ~__.. --

•

CoJoc~---- --~Ofac---_ ........--l'h:-------..;..,
P'lammabJo· Yes No NA . Natporfbmm

Ya No ·RA Notprrlhllln1
~ ·Ya· No .,.. NA NotlOOgllrd·

•
lorn

. ,
J)OCSII33174 •



651 291 0099 P. 16/30

" Job Number. ;r 0 0 ~41 (
Date: IQ - 1"3" 0 0

DRUM1CONrAINER SAMPLE LOG
". a

Field Crew: Stt:.V e. Pi<: II' ~,,"t\.

N6 (). L{ (q 7 ~ 1 i 0 - 0 q qs- c:: TQ ~ QU til ~:- •

%N.__w.
__'l'D:ZICD.
__Pnmpb1c
et=(~ ..;;..

DRUMJCONT.AINI.R~ON:
Coutaincr NumbcJ::~ (D Original Container Si%c: _--=S~·-=S"~7~9u{...!.(~Q~tI"-=-:-. _

" (spcci1y wdt)

OdgiD,1lCoDlaiDor1)pe(dJdelJpe): .•~ ~ PJastlc Fiber _

Origin3]~ .. S-S: plsOl' Jblar 30

Bcpac'aga7 YesI~ (d:rc1c anc)
SalvapDmm Size 'l;pe__

.
. .DJustraoon aDdDc=ipdnn afP!Iasa:

,.....

Additional DmmlOmtaiDerlnfbn1wticQJ:
-

Pt: u- <:.U+..:..+.,..../~-=-·<i+-S='-- ..•

"

SAld:PLK JNJrOBMA11ON: .Sam{lJom Numba:: ~~_---: ~~ _
nu: aD4TJmaolO'Dcdim: ......;;....... IiJIIISampIolll,lllIIa;a:

SampIjngMednJ: ----------

Sampler Omtzriacc
'~(cIa_: ' GIuI~
SIze(spcQf1uaiQ: _- ---.,; _

Pcra:mf1Dal: __--------=--- --=.,;,_

-
. Adcfitionat Tc:.aIDdlGtConmcnti: ,;..' ~----------

ChaiJHf~stDdyNt'n·«: ~--__::~---~-~_---------SampJoPIcsaa:va1iaD (dIdo'cmc) Yea No 0tJJcr _

~fl:dhdD;--;...-.----:__---.;....-------------

Calor: ~--------Odm:----------PJa:-- -----
lJatnmaNC' YC3 No NA .NCltpcr1brmr4
Bcr'Rfu: Yes No "NA. Notpcdbww:d
Wab:xMimh: ", ·Ycs No NA Natpsrfigmflltl '

. SipatmQ:

1Q197
. ,

•

DOC)/#33174

••



J:lHT wt::.~ I 1Nt; 651 291 0099 P. 15/30

•
•• Job Numbcr..,J:' (j 0 "b!:J..7 (

Dati:: 10'" Ia,- 00

DRlJM1CONrAINER SAMPLE LOG
t. .

Field Crew: Ste VIC. Pic,," ~wn.

N6d.L((P]' <1 ~O-oqqS- CTQ~oo~~:

Btpadage7 .YesI~ (c:in::1e ODe)
SalvageDmmSi2e Type__

DRUMJCON'IAXNEROO'OBMA.TION:
Container Numbe::~ s-: 0r:igiDal Container siie: _-e;;5....· ,;;;;;r....<;~9....(~(~o....".....~ _

., (~UDit)

($i) pJastk: Fiber

~-----
o~Contaiur.r1)pc(circle~): '.~

0IigiDal~. ~£ gaJsGl' Jbsat %Pu1i,

"~ SolidS Wi=
I SIDdp I itazCII.

--~.:. P\mIpabIe
__Powder Oth=(~ ~

.. .'

•

'.

SAmLlCllG'OBM.l1m1f:
. Samplom Number:~~_-..----_---:::___:_-----------
])D aul 'tDDDolQdla1fmr ......;:.-__..... I:IiISmq1J~~ce

SamplingMed1ocJ: . ----------
Sampla0mtrincP: ..

'T!P9(cia:1a CIIIC): • GIm~
Slm(~1IDIQ: ..;.-. ~

PCiluoeatfilkd: ..,;;,. ~-.....;..-

~N1IIIIb:I: ~~---..",~-----------SmpJcPx=lLvaEiDn(cilda'cme) Yes No Ok --

CompositrdimD: ~:__---.,;,..------------

•
Co1ol: -:-:- ~~--__:.04ac-_~----loo--l'h:--~-----
PJa1lJD!i1b1c· Yea No NA Natpofj"iicd

Yes No ' NA NGtpcllfibm"" .
'. ·Yes No. , NA. NotpcrlimncoA

.
AdefitionaJTc::a audJocC<Jmmcnti: ...' ---:- ---

•
SignlltrR:

10/97 DOCStm174
. \



tHY WCST INC 651 291 0099 P.14/30

- IobNumbcr.~ oo~'J7 {
Dati:: 10-'4 - 00

DRUM'ICONrAINER SAMPLE LOG
. .. ...

-
Field Clew:Stev~ Pic~oS'"

N6i.Lf(Q], 9 fO-Oqqr CTQ-t:$Q~~~': •

"N.

Wiler--__pmzm
__Puaphlo
0dIer(~_· .;;..

0ri&iD:al Container Type (ciIdc tnJe): '.~

.
0dgiDa1~ .. ' S-£ galsGr -_lbsar 100

Bcpackagc? YCl/~ (ciIc1c cma)
. SalvagcDmm. Sim Typc__

. --

.AMjtjgpalDmmlOmtain""IaInft1b.ml:Dl'lfIatlqi.ap:':_..JO!::U::~~.i..!ll:('~(b () d :A:~ ..•

SAMPLKlNJ'ORM'4'I101'f: .
SampcmNumber:
DUD _ 'rimDaf'()?lkd'~~",""-_-':-__-:_-':_-_-_-::~::::gjS~lIJ!tlI=;lloaO=-~::~~:::::::::::::::
SampftngMdf!ot - --:- ..--

Samp10r 0mtJinec
~ (dD:1aGllD): . Gal(~
&be {spcdft1ld¢
Pe:i:c:eatfiIkd: ---------------:..------,.;,.-

~-CuslladyNnmJw:
SamptoPlclcmiiaA (ciD:Ia·on-...~t-·--~'Yi~ea----Na~--OIhflr-::.:.::::.:.:.:._:-_:.:.-_-_- __=
O)Jnposittdima: - ~----=-----------_--

.
Additional Tc:.aaDIJIOlOcJmmarlt ...._- ~----------

••
NGtpcfth i8«

. NGtpeefipil'O'.

.

:,~bte:-·----Yi-.----~---NA--...:..--.=P;wfI.d;"w;Sd~----
]!ql 5trlin- Yes· No . llA.
WatrlrMiscjbJ£:: '. 'Yes No .. . NA

lorn
,

DOCSf#33114 .



11-9--00

WASTE INVENTORY TRACKING FORM

• LOCATION: ,N,t'J.'(L .... . 9 {'A • C>9.?S: tJ'r#oo"a-L,- (/17ft')
PROJECT NAME: N.iBoP-htd/ry,; J?L& --Z><,LA.~*/·d'-t.. u/"I( ;'~JL~

ACTIVITIES: 1~·kRHb~ a ~£xl2f~4h~ 0~1!4/?

Activi l)'

Generating Field Evidence Type of
Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Volume (storage 101) Container Characteriution Comments

well #)

II -;;1..

t~1 /~~ 1Jet'pY( I Dev(?/pl'.- ~fd/~~
Jtf~ A/ljl tt'f9- ""~.J-

IJtVcd,~/..<;,4q~f4.,~NK PAd lV"lYAvt .,..
11'""/ ~~'

,
101l///

4//,,(J. Di/J/~ Nl> )/(;J~ ) ~+e-t
H-/+ ~AI1~ Nf) b/l">4U I ~/ld
J/ ...."d.. I""'. I mho

1tx1/
~II~~.,. NfJ (--~ s~,el

~:;~ lJilll I Y'/1-1 Y {;;r:i-~ 5'~D""- .is ~~

1/- '+ l)e"~i IJeI'J
.

I5'P~1:--.0 ()e~NfJ. I<!'. d ¥t'~
r /)e/-Vn y-/Rl- WA oJ". r~

b -.of I~.

.f}fY V ,

V(/•

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.

•



/1- '6-00

WASTE INVENTORY TRACKING FORM

LOCATION: /{6~ '767 - Q8'/J -079S' kL# oo~'z' •
PROJECfNAME: /iEgoP- pj(ld/e~,mv -E")(t:e/l~.4h~weI! ..z;..cs!A.J!

• , 7'

ACfIVITIES: kAt6"fd//A: b;;v, c>~ Z >< 71A [1 A- h 0 !Vel! A rg

Activily
Generating Field Evidence Type of

Date Waste Waste Desaiption of Estimated Container Location of Waste
Generated {borehole # I of Waste Contamination Volume (storage ID#) Container Characterization Comments

well#}

/O-~J We'll D~/~/ ;;}.?$ ~C'f/Jtt41 #eA~ U1'1de.-l 1I~/Jlel?l ~
/I-I A.,.~ (!t" -I-b~ AI, IJ, ~AI I~,t..t~ ,47''7 IA,uAlvs,s F~.~~/ ./J,

1Jf(~.:5
II-/~J. well IJA/I I

NtL j/.... 1~1AI 1~et'PY7 UJt,)P.e., /Hue;! '//ple;!

/1/- ~. H1ud A 'l.d/~7M< PAd 11",4..<;.f 5edJ~..J.o~
/ ' / /

0A-/-8.4
JI- Jof;). evell fJ~iJ/

)/~(
1~0t>,41 IJ~ '/..-.-1IZ-1 ()I(I//-{j~ )

IA-r-ff lu~Q.,+-e. 1vt:J P"Jl~1"K PAd J) IPt::t.JuJ/( / " .., iJtOt.Jf!J'leue ~
//-;). LVe/~ Ae.,,~::: <?'ttA-1 1 / / lOt:L-+e~

t:I '1'- lOA NIJ J.I~/lJ ..,.

1'- ,.", Well ID~tT>1.

1lJ.J\ ,;)~1AIA1<i./)f>. ?~-(iJ1

I/-g well /)~/I<.d
NIJ /f1J 1~a>9A-/

AeJ~e:fe. H.
1+-1-7- ..... 1M-/} (, ~

IJ-'!J Well lJllijl
Iv!:l I/~J ~c;!~ 1Y~!v1 <9;;JI<e (viI.;

A-r,,:; /" .J.l IArq ·r-5l
/

Note: Describe whether soil or water samples have been collected for waste characterization. include date, if known.

•



/1-9-0 0

WASTE INVENTORY TRACKING FORM

N?;)'''Jt.?-qqlJ-099~ CN/#OO~1..j

LOCATION: j=::'~ I d /e l/ J m,#
/'

PROJECT NAME: !'tiff&?fJ - rA.ld/C'v " P2,u
I

ACTIVITIES: hshr / A-b~ Q..,c. £)C /AIC4t I-/~ Veils
pAtZJ :-::rC)Ds97 /

Activity
Generating Field Evidence Type of

Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Volume (storage ID#) Container Characterization Comments

well #)

1t7-/~ 1~5;'1J~~ID~;)I ~dJ:01 Cor!S cO'/" .""',,,
1/1

~ A-(- -roo .... II'. .J.L' !lJ IJ, IdJ~ff 1t~ltn ~-~~IO-Jq .4.oD 11,1<k, III-r:c:; ,.
IJ~$""
50 J.",_-/J

~.,()~

PAcY

JJLt-a;
ff ['71- t)A,iI)

N/J
fo/lof".f Ne~T76 CS>?&>,~~

I'l-r ii,h-:.c A7"-<j #~>ffr<> A~

JI-'1-£O
kf"'~ O~iJ)

Nil CJ?S:
IS~.4-1 ?J,.(SJ#e

l/1. ,t1d7~;J.!<)MPt I'd/vA'iM.

/O-,t:('co 1f1-1~Z. ;n-<
~::;~~J~~ g)d?,S" ~

10 -1'1'51 IDc:o~

Ifl£ tI~~
~u

/VI)1Je11t?fl}

/ /- Cf·oo / ( OR~t"/p{-
·I,~A~ /1;'5'

$CCt>~ .g~S"~-- Sl~pf 1J11OK.- ~I
•

•

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

•



7£1 /3 6'~ /Jffi­
/I-/O ....oo~

WASTE INYENTORY TRACKING FORM

LOCATION: Uf/(oP - Bldlp,y/)1M.J iNC;), '7'6'7- 9?£l -o79S- }kr../JEa:;>;;:2)1

PROJECT NAME:.;V..t:~oP-Z:>CLA'''''61:<: ..j./~ 4:£1/ ....z;-{V$~//~~_n;.......,

ACTMTIES: /)l?llh,v9' +£xt£,46=l I-/~ 0& -r;..£JSbJlAf/J-.,...
/

Activil)'
Gener.uing Field Evidence Type of

Date Waste Waste Desaiption of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Volume (storage £0#) Container Characterization Comments

well #)

II> -I).. rr,;'5~ &;~e$" fJ 11.1/I
~~ ~J1lh

N-e)Cr ~.hv ~NI~
"to AT~:~9.wz, CW-!h;r4 ;t? fJ_ /0 A&Ja J/v</<; ~~.'\.~10':'/4

" &JK~
,

tJit~$ c:h7

Jbbl/~ ~/q 1.ftA~
/O-I;;} 1'es/~ IIJAilf i- ~.(J ~b~ ~JJ~"i:o

41"-AT1.9fJ-1t. .o'C?i"~__'Il NtJ /oc:61/6 -/'1 4"",ON..-.. r-.
PAd ~~/ ;~~/~ r"LI/I~

I":?O~;'J NallJis J.i'/de; ..<':L
DlJ.d/:7 4--t~ !.Veil "'~jJK

/ ,
~:fA1 '-~llo J.. :r...-

Ij-9-ct:> /ir-7 /j/VJI
NlJ

$""S2:? IRt:>//o# lIIe)l r IP.a-nP{dl/~
-I~

/I. .1... oAI I~A,-.q AA/L2 JI,,,<'I~

.L} /-~ Ottll ' -v iJS"06~

~~
, II&</I<,P( h> )JJ-9~()(J -..r<;i ~~-k" NI:I 9~J l'.Jc. fAuK I ·~~4~ .

111-?- /kp,I,!-
.-

~:J~ 1l(1'1~r~ -rI'fAJR~ V/1-1-00 +8 IJIf-+ K.t> /lJD I/)CJ~ I~/W~<;'~ 1-- IJJd ~ J:(<";::}.,

1diJr"

1/k/,(/~.... Iq;;~:u.

//-q.Cl7 fy • n blJ met:t.su, Id
'1'0 f ~d'2 ~;z

3t>o3/1~~~~~y

~p~~ B;'.j ~~~t~
LVA .~ .•_<:

IJRtl/IUy /J1b"!1
y~O /~'7:i wdill~ rJI-/~~ .... I v nt~~ NlJ ~~ ./~ f)~J

.4r?-4-
IVIl .~ ;tANk J'6 (,<jl

Note: Describe whether soil or water samples have been collected for waste characterization. include dale. if known.

•

•

•



//- /3-00

WASTE INVENTORY TRACKING FORM

• LOCATION: A/f~Op= FAIdleY' 1 P2&! ivb!.y~?-2'i'.()-c::> 99S
. .- (!r.#~~

PROJECT NAME: A/£A'oP EX'T/i'ACApein tLJ~/i .:rNft4)IAbm

•

Activity
Generating Field Evidence Type of

Date Waste Waste Desaiption of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Vo~ume (storage ID#) Container Characterization Comments

well #)

/"-~ Tes./. L'L.J1_ IJi,J 'J I I~

/~ '(z;{: -
~l:I::.J,. AJi) '~lo-'Jq u.,_#"Xy+lo

11=3,' /Veil J Afll S""5~ /1:~!1t;""'/1-11

1>~1 11~ IRo/WI Hey. r"
I p12.#'I...,I::Jc

'~1 ~ArC1 JtJA~_ IJ Ie
1n;J- J::J. i1:e~r8O+ lOAm..

filJ)
ft:>t:zt> ~+ ~/P/,.

16~/f:I 'f~~~~ I" III e'fa.1IA :g.q_
1/-9 J~/14'4 IU/I/ '715' tApK ~,;L

WAf#! ~ " tvlJ V'1'1~

J1-tt:; ,4.,- ~.jg P1u~Ja
IVlJ IOPO 1 IIJ~"-"

I1AI J -, ,,/ 3003. h"..,J f

/1-/0
/)fJ II ~fu.40 ()~dJ

Nil "~l
V$'oo.1"'" U--7$/d..P

141' 7-1 l' ffl"A /t.// v'7:fIJ1.¥ ~}i ", ,

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

•



1 WASTE INVENTORY TRACKING FORM

LOCATION: My /e -/Y.flbP - Brei10/£ m IV

PROJECfNANIE: £>< L/(A~gJIB 10&// XL/skI//! r/~
ACfIVITIES: /)R/)/;~~-4;J)Y5~ /Ifi-!-/th 0 ~ &&/1s

/

~/Y7 /I-/t;-~o

•
Activity

Genernting Field Evidence Type of
Dale Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Vglume (storage ID#) Container Characterization

well #) 4"" (
Comments

50~ 1{;~.. /BAr!; ~~!1 ;;'~~7 -w.
)~~ 10~ (/-">I Jhrq)} ~6~ ~U47

/

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

•



•

•

•

WASTE INVENTORY TRACKING FORM
,C"oJ) /)A Ie- /J - /5"-e::t:::7

LOCATION: lY;:&:>fJ - ;::A.uJ/e"1m,.) iN 6.';;'I~ -;-'l8:lJ-o 99~ ::;c/#CJo~ <f
r 11 id #.::r063<; r

PROJECfNAME:ZxHACA -}-/~ uJel! hsk&h~

ACTIVITIES: f)g,lh:V4 -=+:J"~5h;IJ&h~ ~ £ ;j t: ~
. c=oI--' Wa feA rU~ men-b

Activity
Genetabng Field Evidence Type of

Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination v~U~\ (storage 10#) Container Characterization Comments

well #)

/JInN7 !X'P f'1t?1' ,0
kA I,:/C;// IFi"/kLr!...I Aan~.fr>

!/I-/5-i?O 1If'..~ IJ";)'SO~r~< /)/AAJ I::
1~1I","ed-
<\-<+~

.. JJ {b,1A-b/f IId~70
/

IJI-/5--t:l7 It #/J ~~ Ij~/;'~-~ c,d).Y-h> N~} rr,
~e'""'.,t/h""''''

I1A.JtJlh-

l/-iS 'r/J:=r Ol///l Nf) $>5 R.t:>Jhtl Ned·
fJ~J~

fl, ..1.L·

//-/'9
1I~-7 II // 3/S' 1Oj}1f Ifi ,Qf/;51'S

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.



WASTE INVENTORY TRACKING FORM

LOCATION: J¥k"' f0fJ-Ei<tdJelu I!l~Uctk:J.LL~r-IT()~o9'},.,/ d;J;, •
, /' ew"JJ. .:ro6.3<J/

PROJECT NAME: £XL'gA C'ct 1,&7. 4Je//~ Jipstec LA t:.:C?7
7

ACTIVITIES: !.L.Jt.t.1-e/l noR&( I-JnqiF as o../Z It- Olo - 00

Activity.
Generating

Date Waste Waste
Generated (borehole # I

well #)

Description
of Waste

4A'~
Field Evidence -

of Estimated

Contamination ~u;ne

Type of
Container

(storage ID#)
Location of
Container

Waste
Characterization Comments

•
fI

/Cl:X:>

/1-/5

IIJ-I'.}-

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

•



WASTE INVENTORY TRACKING FORM

• LOCATION: !y-£p-o fJ - BlclkyJ JI1 AJ-=- N~~9~2=e!fr/) -O?1s/Hg~
PROJEcrNAME:&Aot-EKzUt!tPf,.~ @f,;'..sh?b&~

ACTIVITIES: JJRlib~t::' &A- EXzlA-t'Ah'itn 0e/J AL=/o
f,v $I-~/I~f-,d'-

Activity
Generating Field Evidence Type of

Date Waste Waste Dcscription of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination -:&~e (storage ID#) Container Characterization Comments

well #)

/I., It:, l4M!Ill~~ AA//I :;?S S~I 17£: 1#d/cI-kk
b';Ij,;u~ ~LJJ.i./~ Iv/\ ./1;t , IflA~~ /L~ .11

,/
76 .Ro14/t:

•

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.

Sign~~~

•



WASTE INVENTORY TRAC1\iNG FORM
/(-/;2-00

LOCATION: Nfl< C) P hfld!Rk>/}?/t/
7

PROJEcrNAME:£K~,4~Q. 1:/ On uJe/1 /,vS.J-A-///J I-/~
. ,.//17Jb

ACTIVITIES:))Ar//-Sef5C~E?e/lJ-iJecJelc£0efl- Ue«f­
lJeve lp,mt!i!47';- ../-- ~ e.Lrcrn e.ua. ,f-eA P/4::77n

/lr
Activity

Generating Field Evidence Type of
Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Volume (storage ID#) Container Characterization Comments

well #)

;1-/1- lJ~i//Ih:f /)ill/
~()

/06 l<o/tJj IJJ~~/~
IJ-t:/O e4f.;,k tt:iAI .iiAIJi/J/SI S

I I:J~ IF
{\)~

600 fo/lc4 /Ve;trtb / I

11tt/-It -~IJ I A1'4
!~~ N~' ~;: l}?J!~

J' ,n

MoS#Y,u.l
./

I jIJ'?I_:"
/}J; ,'// /b,7~

"'" oJ #rq

11-17; Dec,1(!/vp lJRuf!:?
n J.J 11 Ja=>£J_ ~~::~t !1ft1"r::i .Ru 'lJ7J,~~

ftr,o t, ,./1. rA A- ( lOA-' !'Il/Avi-
-01

r/le.tT~-c
f""s";-,e,..,

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.

•

•

•



'.
WASTE INVENTORY TRACKING FORM

/1-~O--oCJ

, LOCAnON: Il!:1fo fJ -~dley ,N IJ ;,.,?;) '10·9'lA•c89~ Itr.lfc?C2,;2J
PROJECf NAME: CCx f#.AI!B I--J '/JY\ It/ell IAJsk!lJfh~
. ~ . Ar:/Oj .

AcrrvITIES:fft/!c;}};ff::~df"tdo,!! # 'U~7A;t~'"

Activily

Generating Field Evidence Type of
Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole It I of Waste Contamination Volume (storage 10#) Container Characterization Comments

well It)

11-;)0 I~::~ "::;:; N IJ 'ZJ ~( .~~!!t

Ij/--;)f) pAfe.l~·~':!f~:J 11111· :t::! I~ ~ .1/;'. '"

)I-k; ':.;.ef;f b~;:~w I~ 1;-,,-.5 11~1. BAYN

•
\ ~ ~ ,..,:::v/e / . .5Y~ (~

<{

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

•
cr-'



WASTE INVENTORY TRACKING FORM
//-~/-oo

LOCAnON; t/fIpfJ-Md/<!'Y/M.J4~d't6 ,?-. 9fl/) -LJ99S' =:'t!t"J:::;;;J.lt
/ 7 (.&UJ#...:::r-oc>s'/~/

PROJECf NAME:ZX2A'd~qh 4M liP!.! §vs-&.;//eh~

ACTIVITIES:&Av~f:./MtL/tJeae/P~n><3d7f: Irl-'.'1-/e1
rh~ ~ rq~ P/~~7~ez;,r.Me"1r .sYS~.

•
Activity / I

Generating Field Evidence L,lA, Type of

Date Waste Waste Description of Estimated Container
Generated (borehole # I of Waste Contamination Volume (storage 10#)

wel1#)

)1-;)1 - - Nt>

Jj.:";)1 - - Nfl

//"-;)./ ~ - J

iy

Location of Waste
Container Characterization Comments

•

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.

•



WASTE INVENTORY TRACKING FORM
/ 1-:::Jfl..--oo

LOCATION: N;aoP-Fll/Jey;rnv !N~dLI61-nlJ-079ci7#CO~Y
t '&,0H=.iOosf"?/

PROJECf NAME: Exall Cq -I-/0v1. weI! :1)lsiAl!"hbvl.

. ACTIVITIES: ILhIe1lleccfM&t t,,/IJelle/q4h1tZn-6 AZ=/o

j7014/" h>A !LJCt-l-~ ~B:<k Q.S c>.,o /J -~~-co
Activity tIlrl

Generating Field Evidence Type of
Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole 1# I of Waste Contamination Volume (storage 10#) Container Characterization Comments

well #)

~ltd»? ()e~~ t~ All WAI<4 A II t,JJ9-re-j

/I-/y lJece. .AAJ + ~14/'" AJ~ CiA {. ,:,"/ fe~~J 1'~I1/U~/~j.'~

II-/~
-r.....,K r')<t D~elo/'

~
r~!!- Vic.. fJ~AbJe

/J,4v/~ h1~ I1AAI=,'H~ rAPk ~

I WAH., /000
..,

W,fr4?~

, JI-r+ ~ &fA I ~'IU1 IU 8tt..h"Q.r,-L

!}-dO
IiA; 1(1' lJertm 1.;a::o -6-4/ (J;f,A.+(~~ SYS{.12-M

~J:J40 lVA.f~ /==','/-h!YJ CW1 !~ of'

/J-;)./ ~,£tr / ~ 1;17;/
~IIJI"

.~, Q,
~ 16 'hi I Vb,t/~ (~ ~e~f~ lL ----A II 0k/i; 7l"

v

1lP,ffe~On ~I 't:. /1115 JvPtP B~RIW

aVJJ ,RC<A7 1ht'A,H'1h- !/I/Aft r-~f~ ~er. -r 5v~~
./

~-r tfkp, h>h) Ja~soqAj 1leade) Ia70 t?'A 0 fJ ~q

RA/Il/ U;n}12/ P Ubi A ..... / .iJi ~ -P.j2 p °tVc0/t M,
f:J tlJrtJr

. R;c, on 1/ /-/'1- 00J~g, J

•

•

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known.

•
Signa,~~h~



•

•
WASTE INVENTORY TRACKING FORM

/I-;;;a.--oo

LOCATION: N£AQP-F~mv!N~;;Wk/l-n{)-079ci7-#OO~Y
~ .11, 0H::tbos9 -;z/

PROJECT NAME: &)(O?fl Cq 1/0v1. Well :t:;Y5J4I!;lPbvl.

.. ACTIVITIES: !Lb..fe!J MRa.fMetz t>llJelte/q4h1~6 AGO

;1'"c:>..fA I ~ h>/2' /~~C1 f6V> ~~k Cl-S 0,0 /J-~~-CC>
Activity Jlrl

Generating Field Evidence Type of
Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # / of Waste Contamination Volume (storage 10#) Container Characterization Comments

well #)

~1l4W ~Pr'1 ~!!P All WAI<.4 A II te.J-iTe-J

11-/'7 lJe~ A ... +~A~~ AJi) GA f. ~afe~~J 1'~11p~ It"'j.#'ti

/I-I.t{
'f14 4J K ...,.. Dt!...IellJjJ.

~ r~~ U I c..' fJ~A ble!
OAI/I" n1.GJ't, IfAo/=:H~ 'TApk ~

I WAH-, lOCO v 4h,.re.(

JI-J+ ~ CfIJI ~.u1 U&t..f-A1~

/ }-dO
eAylY lJert:M 1.;LO? 'rIOm/ C!,4,t.~~~ 6ys~

~J~40 /LJAfet r-::; '/-hY1 CW1 !;-fJ ~

11-;)} ~1:ff I ~ ~/;PI
~/lJI'"

II..J Q.,
~ 10 'hi I Vb1liSa 4 W fje~f~ ~ --~

A/I 0'iF;;~
v

1l.P~fe~7>n lSi 0t:. HM JVptP BPRIU

cwJ RCU'I 1hpA,"1"h. III/Ai; -~fJ- J1e;, f 5y.~~.,

0+ ~ ~ht} /atsow "hea y.~~ I~c> I':;~A f} II "3l.~

PJJ./A7 1J>rI~ 0 Yol A / Ai. 0 -P.fJ p ~~/~/t £
!R;c.

..
f;)~r~

. ,on ,J/-/';- bOIrtJ Q,
../

Note: Describe whether soil or water samples have been collected for waste characterization. include date. if known. .

Signat~~~

•



•
WASTE INVENTORY TRACKING FORM

LOCATION:

PROJECT NAME:---LtJ-/~;r~·o(lf-L- _

ACTNITIES: fvf14(l d~t"'C h'dV\.GC. ( ~J t QI"1G( Se.+;MC~-tSc..e-cc~·'''\

•

•

Activiry
Generating Field Evidence Type of

Date Waste Waste Description of Estimated Container Location of Waste
Generated (borehole # I of Waste Contamination Volume (storage 10#) Container Characterization Comments

well #)

/(-)..7--0;
L.vc(;.(

~(¥~ C> Y\ ;v-.:(ft
WG~;t<r+,~

IJ-eve(~,.. Wu,r<.. jV'Ne A (. ~ (}~~(tJ{I"

Note: Describe whether soil or water samples have been coIlected for waste chaIaeterization. include date. if known.

Signature:~ ~O~

~.



WASTE INVENTORY TRACKING FORM

LOCAnON : _:..=.ItJ....:::..!~fZ....:...o_p_---£-f_R..=.r...;..f}.....;t-:..-{:'_-_r _

PROJECT NAME: jV (D.;tLf G 7 - 9g 0 - 00, Or S- CAlTQo ;2..<..(

ACTIVITIES:U/vtt.ev- Py~ d~ wovfert'h~ t-'tt c: ""<9 t( o~.fJ bOJ{·

Activity
Generating Fic:ld Evidence: Type of

Dale Waste Waste Dc:saiption of Estimated Container Location of Wasle
Generated (borehole Itl of Waste Contamination Volume (storage [0#) Container Characterization Comments

well #)

11/30· O<\,V"'*'<'"' w",i<.t! ;VOfV~
p4l-Y A-f- N~IfIJI«

rotloQ~ 6 ift- I~~c, Ttl-fJlG Ar-Ct

Note: Describe whether soil or water samples have been collected for waste characterization, include date. if known.

•

•

•



•

•

•

AppendixD2

Waste Soil Profile
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• TO:

FAX

John Aubeft I AI OieVIG

Company: CHaA HILL

....No.: . ~e.cQ.040Sl

Voice No.:

Dat8: January I. 2001

TGCa."....: 3

... --_... . ._------------------------

~
WAaTE MANACI.M_.-.T

SPECIAL WASTE
DISPOSAL APPLICATION

SWQA· N2 2522
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p.2fI'.e~

...,.. ..
~ .. WAITE COMPOSmON.

. Una,...~ tflM......... ..,WI...... tGCllllIMt .....'~

c.m,...... MlftImUmlM~

59' , .. g. &",,"1 .,

.. CHEMICAL CWARACTBRJaTlCI , '.'. .. ~

Lilt "'. OOU-MraIJonl Of VIe 00MIIa.....,..... Of • ....,....i"""'" f.r'" ......~na.tIo" ot 'he__
~, TClJI (DIl"') . 1trtel ez,~1 TCLP(~

f!IH ~iiSiiII;'-rlr......

ell!!~\--o-o! ~A '.

Iii ==.CN~I!IIUJ I. ~~fAn
Ift\\l
'..I.

rc ~ =£ft ~... ~

~'"
- N

L:P iiiI '..
·.tihMr 4.

=-t'.~ ---CI'lI

-'.i
~ • • II. l"1li ran,,_

Pit.. ItalCh '10 ,.DCf1(11~ rllattd 'nformatlon to furl/'ltt ertnC"'rill ". wale. -

a. RIPADENTATIVi DATA CERTIFICATION

!
Iy II;,,:,,; "low, 1M autta",,, w",.,q tha1 die an.lytiell ...~" WM dWlveci from tnUn; d •~

!
limp. In IOCItUnoe wi" on. 0' ttIc foIlcMlIIQ [;MOk ""):

o I ~ve otalnaa •~..tl... umpl. Gf "" wUe lIWIfIIIIlNWlaI cs.erctled ," U1II~ acCOfding to the I'
I.Ia1'IPPI1G 1NOIft.cf iPt .eo~A 211 •~~. I.

'lid I N.,. 0 . ,.ltrIlI1/W~. fJ1 u.. '~."""af.,I.A\daIoribed In "''' applloltJo" by a metl'ad eQ\Jlvale"t to .a OFR I",- ze, •1'WII'-lliII

Cl MSOIA~...,/

JIMY.ChIt'
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Appendix D3

Waste Soil Manifest



Ticket No.

/1~:56 FAX 763 441 2025

//~
tlVASTE MANAGEMeNT

ELK RI\~R LANDFILL

NON - HAZARDOUS

WASTE MANIFEST

~ Bl~NSVILLE .002
FOR OFFICE USE ONLY

Customer Acct. No. ().;LO '3>
I 0 CZO~~

1B 00 ~.

F~t0l-E."

Address

• [GENERATOR r NO. 18824

Nam
Ve i 5., NAi/V /~OH£1 A'·Q.CP-, ~ ~ J,-DLt>t.. -yrr I- _ p~ ." \J I.J~""" Generating l:ocation -.N 11, 0 r - t ~ t::"-

~~4r<55B4-~1 =l!t;:~~a.::~l/~~ gad
Pho(1~No.__________________ Approval No. did 30

CODES
D-DRUM
B· BAG
C-CARTON
P-POUNDS
Y -YARDS
O· OTHER

I hereby certify that the above listed material(s), is (are) nol a hazardous waste as defined by 40 CFR Part 26,1 or any applicable state raw: That
each waste has been properly described, classified and packaged. and is in proper condition for trans 'on ace 'og to applicable regulation.

r CONTRACTOR I

r OAT"

TRANSPORTER

(PRINTI

Phone No. L~~ '!2-f-= 2j:'!2-
Driver's Name jjjt1~T, fm£iP.c....
Vehide's No. J(x')

picked up .'the Gen.,.,o, ~Ie H".d ab~ve .nd dehv"ed Wit"j;,'i'f.n, 10 the disp",~

)-1/·oJ .-r4i
---~---,,~~=~=---- OE~IVERY OATE ---L.....:..-o~$(f.S~S!5IG;;NA7';TU::-::R::;;:E.-----

IDISPOSAL FACILITY]

Time ---:~-------

Site Name_--=E""lk.>..R~lv-,=e.:-(=L~an:..:;d::;fi:;;:II.;1I,..:.:ln,-"c::.:._________ Phone NO,,.21 2-441-2464.ss__~22!::4~6~O...!.H.!..:WY.:..L-l:..:.6~9;..:.N.=.:.•.:..:W::J.,_~E:.!.:.lk'-..!R:...!.:iv~e=,,-~,L;!M=N~5~5~33~O~ _

Permit No. _--'S=.W-'..:....-7.:-4..:-- _

FMP·3343-SM

I hereby certify that the above material has been accepted and that information pr\sen~~ this document is true and 3CCu'rate.

\2\\-0 \ Q~v-Y
( DATE --~:...Jo.c.~-'-.=..-=-SI'='GNA=TU-=R-=-E ------



ELK RIVER LANDFILL.I.
A WASTE MANAGEMENT COMPA

22460 Hwy. 169 NW
Elk River, MN 55330
(612) 441-2464
(612) 441-2025 Fax

September 19, 2001

Jim Leisz
Bay West, Inc.
Five Empire Drive
St. Paul, MN 55103-1867

RE: Certificate of Disposal

Dear Mr. Leisz:

I hereby certify that on January 11, 2001, Elk River Landfill received 10.08 tons
of drill cuttings.from the United States Navy, located in Fridley, Minnesota. The
cuttings were deposited in the lined portion of the landfill.

•Sincerely,

4~AA.-O
John P. Gagliano
Industrial Waste Specialist

•
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AppendixD4

Construction Debris Truck Tickets



11/15/2000
MURLOWSKI YARD

i
'''''-"r

: .~, ';
"';'

MUR~bwSKI PROPERTIES INC.
220~ OLD HIGHWAY ~
NEW;BRIGHTON ,";.!lIN 55112

,," , i
I
\

Ticket: OOOqS2&149
Truck 1ft:" 1210
Vendor: #:

-: ., ~- - ~.."

.!.("

6406

. Pink (Accounting)

,:~

BEL ALR. BUI LDEas. INC.
Z200 ~~O HIGHWAY 8;

"

Bill to:
Add ress·:· Job #.~'

r-=- Code' fr- '\
, ~NEW B-RIGHTON MN 5~112 ,; f< ~. ]

; ~;;.: -; ~ ,.~
Mater i aJ:' '0 e.s. c rip t i- on . ..,•.,.•..~~......._.. _M'" )~. '2..\.,_'_._~._n __t_i _t_y Uni t P r ite! Tot a 1.\-·--- 2__1.~~ . ..v;':,. _~. ~ ..~ _

rM~ CON!g...~IME SH T~ NDE M BEL A I:~ J-;O'-J"" l\b1, 30.0 0 OO~'I_ 30.00

.• 00 •

~ . "/ '. ~.j;:' 1" . .'
//1 . . .' !~ :-:. ... . ............. 1._ ~ __

Ha.I,;H8"~ .Signature;·::, . ';;t:-,: ,. -
°1t.ice E\PPt~,val:}::1 Yard A~proV·d1---..... ~~

/~' .~v:N~M~\~;~k~~~e;r:/~j~;e~ r~o~~~~~: ~~s~ ~~~;~i~; ~~s
.' . . ': .. ' . . . :·f . .

. I

.:". White (Billing) Ye~low~Driver)

~
'\r . - . '.~ '. ... ..' .t .'. .

. ._---,._"--~._---~--,-- --_._- '.. . ! '. '~'.. ,

Date:
Plant:

MURlOWSKI PROP~RTIES INC.
2206 OLD HIGHWAY 8
NEW:SRIGHTON, MN 55112

11/15/2000
MURLOWSKI YARD

. ,
T i. eke t::
Truck #:
"-/endor #:

0000525137
1210

••• j

Bill to:
Address:

BELAIR BUILOE~S. INC.
2200 O~p HI.GHWAY 8

Job #
Code

6406

. ~~..

NEil..) BRIGHTON i'1N 5 S 11.?

- ------- - _._._-----_.... --j-;:.-----
IMP CONe Wi MESH ~~~EM BELAI~

.1 e r Signature
~ce Approval. _

• .;,?~~
~

._---_._,
'..

.00

30.00

, "'.
Total

"

.....
'", "

....,t
Price

~.~

30.0GOO •

Uriit

- /~(. --
~ I '"

ApprovaJ."·....... '

1,00,.,

.-4......
.~.... .

Quant,ty
_..t'::"'_.._ . ,

LO

UM
./

. :F

Description
~-'-'

Material

Total Due

Sales Tax

OV8rweight Ticke~s and Fines are Driver
I Certify That Mat9rial aum~ed Con~~ins

Responsi.bili ty
no Conta;ninates

1..J:'.Lte (8i11::.ng) '-{ 8 1 1 0 I.,.) (0 r i v e r ) Pink (Accounting)'



Date:
Plant:

MURlOWSKI PROPERTIES INC.
2200 OLD HIGHWAY 8
NEW BRIGHTON, MN 55112

I
11/15/200,0
MURLOWSKI YARO

Ticket:
Truch #:
Vend,) t *:

0000525132
1210

-/ ••
Bill to:
Address:

. I

BELAIR BUILDERS, INC~

2200 OLD HIGHWAY 8
Job It
Code

6406

NEW BRIGHTON MN 55112

Material Description

IMP CONe W/~ESH T~NOEM BELAIR

UM

LD

Quantity_L _.
1.00

Un~ t P rice

:3'0,0000

To tal
--_._---.....:..

. 30.00

Sales Tax .,
.00 .

Total Due

Hauler Signature
Offic~ Approval

('
Ya rd. A' p p' r~.~__--:7~L-lo<C-.-IA..~~.It:::==-__

Overweight Tickets and Fines are Oriver\Respo~~ibility
ICe r t i f y That Ma ·t e to i .3 lOump ~~ d Con t a ins ;; n:o Cor::."!! ami nat e s

t.-lhite (·Billing) P:i h k (Ai:: cow n tin g )

MURLOWSKI PROPERTIES INC.
2200 OLD HIGHWAY 8
NEW BRIGHTON, MN 55112

Date:
Plant:

1.1/15/2000
MURLOWSKI YARD

'r' I i~ C <e t;: .
TtOucklt:
Vendor. #:

0000525142
1210

, .

Bill to:
Addt'ess:

BELAIR BUILDERS, INC.
2200 OLb HIGHWAY B ."

.Job #
Code

6406

NEW BRIGHTON MN 5S11~

Material Qescri~~~?n

IMP ;~ [. NeW I i~ E SH 11!~Itt3E M BEL AI R. ,:

Ui'l1

LO

._~l";".,

QuantiT:y_...:.-_-.._~--

1. 00

.::If
Unit Price

30.0000 ~:
'I

" .... :---_....'

Total

30.00

.00
.--.~....

(~
AP pro V"e.l...~ .. .~:-.-"-.L.L:_\y~,~:::::'==:=:"

------
Yard

Ha u 1 e r S i 9 n [i t U r e _
offi C8 App ro'/al___ _. _

Sa12~'; fa>(

Total Due

Overweight Tickets and Fines' ar9 Driver Responsibility
I Certify That Material Oum~ed Contains no Contamindtes

;....!l-lite (B.i..llinq~ Yel.lo ....i (Dt"iver) Pink (Accounting)



St.:· ·:8:·····L···· ·A:. ,. ·R>......:..:... ~ ....: ..-. nii·· : .. :-
... . "; . . .·"E:.'· x· ···e A. :.'\1,. A .T T ·N· ';0'." :. '.' :. . ...... . .' .. " .

•
September 20, 200 I

Naval Ordinance Station
118 Rochester Drive
Louisville, Kentucky 40214

Re: CERTIFICATE OF DISPOSAL

Murlowski Properties Facility located at 2200 Old Hwy 8 in New Brigbto~ Minnesotareceived from Navel Ordinance in Fridley ,MN 4 loads of concrete. All of the loads
were received on November 15,2000 and have been crushed and sold offsite as class v
road base.

• If I can be of any further assistance please feel free to contact me at (651) 786-1300.

Sincerely,

~~
Tricia Heffner
Scale House Operator

• 2200 OM HigllWil}' 8 NW, N,'W Bliglnoll, MN 55112
Phnue: (,51.786.1300 F:1X: ti.s1.7~6.0769

hc1i1ir~~xCiJvat.iJlg.(;{)m

EqullI OrplIrlunity Employer

TOTAL P.02



•

•

•

AppendixE

As-built Drawings, Air Emissions Calculations and
Operation & Maintenance Manual
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AppendixEl

As-built Drawings



2 3 4 5 6

NAVAL INDUSTRIAL R.ESERVE ORDNANCE PliANT
FRIDLEY, MINNESOTA

AS-BUILT DRAWINGS FOR
MODIFICATION TO GROUNDWATER TREATMENT FACILITY

. . 0

BAY WEST, INC.
5 EMPIRE DRIVE
SAINT APUL,MINNESOTA 55103

CH2M. HILL
13921 PARK.CENTER ROAD, SUITE 600;

.HERNDO'N, VIRGINIA 20171 .
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COVER SHEET, INqex AND LOCATION MAP,
NOTES AND SPECIFICATIONS

;
NOTES AND SPECIFICATIONS

\.

NOTES AND SPECIFICATIONS

SHEET
TITlE

ELECTRICAL NOTES 'AND LEGEND

MCC No.1 ONE-LINE DIAGRAMS AND ELevATION
;

PANEL P1 ONE-LINE DIAGRAMS

BUILDINGS 52/52 piAN
ELEVATIONS AND SCHEDULES

.' I

SITE PLAN AND SECTION

DETAILS

.BUILDING 52/53 PARTIAL PLAN·

BUILDING 52/53 SECTIONS

DETAILS

GROUND WATER EXTRACTION SYsTEM I PARTIAL P&ID

CIVIL SITE PLAN

PARTIAL YARD PIPING PLAN

. MAIN GEL TRENC~PROFILE

DETAILS

DETAILS

e-1
e-2
e-3
e-4

e-s

G-1

G-2

G-3

E-1

E-2

E-3

E-4

E·5

E-6

E-7

M-1

M-2

M-3

M-4

DRAWING
NUMBER

'T-1

INDEXAUGUST 2001DATE:

PREPAR·ED BY:

PREPARED FOR:

STATE COUNTY MAP LOCATION MAP DER 25-400 E22 REFERENCE DRAWING

DSGN

DR.

. 'CHK

APVD NO. I DATE REVISION

VERIFY SCALE
BAR IS ONE INCH ON
ORIGINAL DRAWING.
o \•

IF NOT ONE INCH ON
THIS SHEET. ADJUST

'BY IAPVDI SCALESACCORDINGLY.

CH2MHILL
NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM
FRiDLEY,MN

GENERAl

, TITLE SHEETI DRAWING INDEX!
LOCATION MAP

SHEET 1

DWG T-I

DATE FEB 2001

PROJ 153691.31.01.03.30



2 3 4 5 6

.--_.__ ._...._..__ ..._--'-_ ..~-----_._ .._. _. "._ .. - - .

GENERAl

1. ALL WORK AND MATERIALS SHAlL COMPLY WITH ALL
APPUCABLE CODES AND REGULATIONS INCLUDING
BUT NOT UMITED TO OSHA, AlSC, AND LOCAL

· BUILDING. PLUMBING. AND ZONING CODES.

2. ALL WRITTEN DIMENSIONS ON THE DRAWINGS SHAlL
TAKE PRECEDENCE OVER ANY SCALED DIMENSIONS.

3. ALL CONDITIONS. LOCATIONS. AND DIMENSIONS
SHAlL BE FIELD VERIFIED AND THE DESIGN
ENGINEER SHAlL BE IMMEDIATELY NOTIFIED OF
ANY DISCREPANCIES.

4. ALL CHANGES MADE TO THE DRAWINGS SHAlL BE
APPROVED BY THE DESIGN ENGINEER;

5. CONTRACTOR SHAlL PROTECT. SHORE, BRACE,
SUPPORT. AND MAINTAIN ABOVE GROUND AND
UNDERGROUND PIPES, CONDUITS, DRAINS, AND
OTHER UTlUTY CONSTRUCTION UNCOVERED OR
OTHERWISE AFFECTED BY CONSTRUCTION
OPERATIONS.

6. SAFETY AND CONTINUITY OF OPERATIONS IS OF
EXTREME IMPORTANCE. THE CONTRACTOR SHAlL
ARRANGE ITS WORK SO THAT EXISTING STRUCTURES
AND EQUIPMENT ARE PROTECTED AND SAFEGAURDED
AT ALL TIMES.

7. CONTRACTOR SHALL OBTAIN ALL APPUCABLE
CONSTRUCTION PERMITS AND INSPECTIONS
REQUIRED FOR PROJECT. .

8. THE CONTRACTOR SHAlL USE HEAlTH AND SAFETY
TRAINED WORKERS AS REQUiRED TO COMPLY WITH
THE HEAlTH AND SAFETY. PLAN AND APPUCABLE
REGULATIONS.

9. .THE CONTRACTOR SHAlL HAVE A TRAINED SITE
HEAlTH AND SAFETY COORDINATOR ON SITE DURING
WORK TASKS WHERE THERE IS A RISK OF EXPOSURE.
THE SITE HEAlTH AND SAFETY COORDINATOR SHAlL
BE TRAINED IN ACCORDANCE WITH OSHA 29 CFR
1910.120. (E). (4). THE HEALTH AND SAFETY
COORDINATOR SHALl BE RESPONSIBLE FOR
ADMINISTRATING AND ENFORCING ALl HEAlTH AND
SAFETY PLAN REQUIREMENTS AS WELL AS OTHER
SAFETY REQUIREMENTS OF THE CONTRACT
DOCUMENTS.

10. TO THE MAXIMUM EXTENT POSSIBLE. EXCAVATED
SOIL MATERIALS SHAlL BE REPlACED ON-SITE IN
EXCAVATIONS. EXCAVATED SOIL MATERIALS SHAlL
BE STOCKPILED ON-SITE AT A LOCATION
DESIGNATED BY THE OWNER. THE DISPOSAL OF

·EXCESS EXCAVATED SOIL MATERIALS SHALL BE
THE RESPONSIBIUTY OF THE CONTRACTOR.

11. STOCKPILED SOILS SHAlL BE PlACED ON AND
COVERED BY 2 LAYERS, 10 MIL EACH. POLY
SHEETING AND PROVIDED WITH EROSION CONTROL

12. ANY MATERIALS AND EQUIPMENT BROUGHT ON-SITE
· BY THE CONTRACTOR MUST BE REMOVED FROM THE
SITE UPON OR ,BEFORE THE COMPLETlON OF WORK.

13. CONTRACTOR SHALL SUBMIT 2 COPIES OF MATERIAl
SAFETY DATA SHEETS FOR ALL MATERIALS BROUGHT
ON-SITE. ONE COPY SHALL BE POSTED ON-SITE.

14•.CONTRACTOR SHALl PERFORM WORK IN COMPLIANCE
WITH ALL OSHA REQUIREMENTS.

4. EXTRACTION WEU NOS. AT-1A AND AT":4
. BELOW-GRADE DISCHARGE PIPING FROM THE PITLESS
ADAPTER TO THE INTERIOR OF THE NIROP BUILDING
SHALL BE ABANDONED IN PLACE. THE PIPE SHAlL
DRAINED AND THE SPOOl PIECE. REPlACED,
EFFECTlVELY CAPPING THE PIPE•.THE WEU
WAS GRADED WITH THE SPOOL PIECE IN PLACE. .

~
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om: FEB 2001

I:lr' 1S3691.3I.oUl3.JO

GENERAl

NOTES AND SPECIFICATIONS

PIPE BASE/PIPE ZONE MATERIAL SHALL BE OF THE
SAME MATERIAl HEREINBEFORE SPECIFIED AS .
SAND. EARTHFlU MATERIAl SHAlL BE EXCAVATED
MATERIAl FREE FROM ROOTS, ORGANIC MATTER,
TRASH, DEBRIS, ROCKS LARGER THAN 3 INCHES,
AND OTHER DELETERIOUS MATERIALS. PROVIDE
IMPORTED MATERIAl OF EQUIVALENT QUALITY, IF
REQUIRED TO ACCOMPUSH THE WORK.
I
I .

PIPE ZONE SHALl INCLUDE THE FUU WIDTH OF
THE EXCAVATED TRENCH FROM THE BonOM OF THE
TRENCH TO A lEVEL 6 INCHES ABOVE THE TOP
qUTSlDE SURFACE OF THE PIPE BARREL PlACE
BACKFlU IN TRENCH IN HORIZONTAL UFTS NOT
EXCEEDING 6 INCHES IN UNCOMPACTED THICKNESS
ON BOTH SIDES OF THE PIPE. WORK THE MATERIAl
UNDER THE HAUNCHES OF THE PIPE BY SUCING
WITH A SHOVEL COMPACT WITH TAMPING BARS .
AND/OR MECHANICAL COMPACTORS. COMPACT
MATERIAL AT THE SIDES OF THE PIPE. WITH
VIBRATORY PLATE COMPACTORS TO 90 PERCENT
RElATIVE COMPACTION. BACKFlU SHALL BE
TESTED FOR DENSITY AND MOISTURE CONTENT AT A .
FREQUENCY NOT LESS THAN 3 TESTS PER 500
UNEAR FEET. DO NOT OPERATE VIBRATORY
COMPACTOR OvER THE TOP OF THE PIPE UNTIL THE
F,UU DEPTH OF THE PIPE ZONE MATERIAL HAS
BEEN PlACED. ENSURE THAT FIRM SUPPORT IS
OBTAINED IN THE AREA OF THE PIPE ZONE FROM
THE INVERT TO THE SPRING UNE TO PREVENT ANY
LATERAL MOVEMENT OF THE PIPE DURING FINAL
BACKFlWNG OF THE PIPE ZONE.

4. TRENCH BACKFlU ABOVE PIPE ZONE: IN TRENCHES
UNDER ALL SLABS. SIDEWALKS, PAVED ROADS, AND
PARKING AREAS,. PIPING. AND SIMILAR,
FACIUTlES. DEPOSIT EARTHFlU IN HORIZONTAL
liFTS NOT EXCEEDING 6 INCHES IN UNCOMPACTED
THICKNESS. COMPACT TO NOT LESS THAN 95
PERCENT RElATIVE COMPACTION. REPAIR ANY
SUBSEQUENT DAMAGE CAUSED BY SETTlEMENT OF
TRENCHES AT THE CONTRACTOR'S SOLE EXPENSE.
IN OTHER AREAS. THE EXCAVATED TRENCH·
MATERIAL MEETING THE REQUIREMENTS OF
EARTHFlU MAY BE USED FOR BACKFlU. PLACE
THE BACKFlU MATERIAL IN 8-INCH MAXIMUM

.LOOSE UFTS AND COMPACT TO 90 PERCENT
RElATIVECOMPACTlON. AFTER EACH SECTION OF
TRENCH IS BACKRUED. CONTRACTOR SHALL
MAINTAIN THE SURFACE OF THE BACKFlUEO
~ENCH EVEN WITH ADJACENT'GROUND SURFACE
UNTIL RNAL SURFACE RESTORATION IS
COMPlETED. PROVIDE GRAVEL SURFACING AS 'A .
TEMPORARY SURFACE IN ALL PAVED AREAS UNTIL .
FINAL RESTORATION IS COMPLETE. SETTlEMENT OF

. TRENCH BACKFlU WlU BE CONSIDERED A RESULT
OF· DEFECTIVE COMPACTION OF TRENCH BACKFIll,
AND SHALL BE REPAIRED BY THE. CONTRACTOR AT
NO ADDmONAL COST TO THE OWNER.

S. REPLACEMENT OF TOPSOIL: CONTRACTOR SHALL
REPLACE TOPSOIL IN TOP 6 INCHES OF
BACKFlUED TRENCH. CONTRACTOR SHALL MAINTAIN
THE FINISHED GRADE OF TOPSOIL EVEN WITH

. ADJACENT AREA AND GRADE AS NECESSARY TO
RESTORE DRAINAGE.

6. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING
GRADATION AND COMPACTION BY USE OF AN
INDEPENDENT TESTING LABORATORY. RElATIVE
COMPACTION IS THE RATIO, IN PERCENT. OF THE
AS-COMPACTED FIELD DRY DENSITY TO THE
lIiBORATORY MAXIMUM DRY DENSITY AS DETERMINED·
BY AS1M D698.

7. SAND SHALl BE USED AS BACKFlU AROUND ALl
. PIPING AND CONDUITS. A MINIMUM OF 6 INCHES
SHALL BE UNDER THE PIPE. AND A MINIMUM OF 12

. INCHES SHALl BE OVER.JI:IE PJPE. __. .. _

N1ROP FRIDlEY
GROUNDWATER EXTRACTION SYSTEM

FRIDLEY,MN

5. EXTRACTION Will NOS. AT-1A AND AT-4
BELOW-GRADE DISCHARGE PIPING FROM THE
INTERIOR OF THE NIROP BUILDING TO BUILDING
52/53 SHALL BE ABANDONED IN PLACE. PIPING
SHALL BE CUT AND DRAINED AT THE LOCATION
SHOWN FOR CONNECTION. OF THE DISCHARGE PIPING
FROM AT-7 AND AT-8. ABANDONED PIPING AT THE·
CONNECTION OF EXTRACTION WELL NOS. AT-7 AND
AT-8 ADAPTER SHALL BE. CAPPED AFTER DRAINING.
CAP SHALL BE OF THE SAME MATERIAL TYPE.
SIZE AND SCHEDULE AS THE EXISTING PIPING.

·6. EXTRACTION WEU NOS. AT-1A AND AT-4
INTERIOR DISCHARGE PIPING FROM THE.WELLS TO
BUILDING 52/53 SHALl BE ABANDONED IN PLACE.
INTERIOR PIPING SHALL BE DRAINED AND
SEAlED AT EACH END. CONTRACTOR SHALL REMOVE
THE SPOOL PIECE BETWEEN THE ISOLATION
VALVES AT EACH END AND INSTALL A BUND
FLANGE AT EACH VALVE.

EARTHWORK

1. EXCAVATION SAFETY: THE CONTRACTOR SHAU BE
SOLEY RESPONSIBLE FOR MAKING ALL EXCAVATIONS
IN A SAFE MANNER. THE CONTRACTOR SHALL
PROVIDE APPROPRIATE MEASURES INCLUDING
SHEETING AND SHORING TO RETAIN EXCAVATION
SIDESLOPES, TO PREVENT SLOPE FAILURE. AND TO
ENSURE THAT PERSONS WORKING IN OR NEAR THE
EXCAVATION ARE PROTECTED. THE CONTRACTOR
SHALL ADHERE TO THE HEAlTH AND SAFETY PlAN,

. OHSA, AND OTHER APPUCABLE GOVERNMENTAL
REGULATIONS ANi> AGENCIES' SAFETY STANDARDS.

2. TRENCH PREPARATION: THE CONTRACTOR SHALL
·REMOVE FOREIGN MATERIAl. SUCH AS ROOTS,
ORGANIC MAnER, TRASH. DEBRIS, ROCKS LARGER
THAN 3 INCHES, AND OTHER DELETERIOUS
MATERIALS. AND BACKFlU CONTAMINATED WITH
FOREIGN MATERIAL THAT FALLS ·INTO TRENCH.
CONTRACTOR SHAU GRADE WITH HAND TOOLS,
REMOVE LOOSE AND· DISTURBED MATERIAl. AND
TRIM OFF HIGH AREAS AND RIDGES LEFT BY
EXCAVATING BUCKET TEETH. ALLOW SPACE FOR
PIPE BASE MATERIAL AS SPECIFIED. IF SUBGRADE
IS ENCOUNTERED THAT MAY REQUIRE REMOVAL TO
PREVENT PIPE SETTlEMENT. CONTRACTOR SHAU
OVEREXCAVATE AND BACKFlU WITH TRENCH
STABIUZATION MATERIAL TRENCH
STABIUZATION MATERIAL SHALL BE PlACED OVER
THE FUU WIDTH OF THE ·TRENCH IN 6-INCH UFTS
TO REQUIRED GRADE, PROVIDING ALLOWANCE FOR
.PIPE BASE THICKNESS. CONTRACTOR SHALL
COMPACT EACH UFT SO AS TO PROVIDE A FIRM,
UNYIELDING SUPPORT FOR THE BEDDING MATERIAl
PRIOR TO PLACING SUCCEEDING UFTS.

3. PIPE BASE/PIPE ZONE: TRENCH STABIUZATION
MATERIAL SHALl BE 3-INCH MINUS RIVER-RUN OR .
PIT-RUN GRA~ CRUSHED GRA~ OR CRUSHED
ROCK; FREE FROM CLAY BALLS, ROOTS. AND
ORGANIC MAnER; WEU-GRADED FROM COARSE TO
FINE WiTH LESS THAN 8 PERCENT BY WEIGHT
PASSING THE 1/4-INCH SIEVE.

GRANUALR flU MATERIAL SHALL BE ONE AND ONE­
HALF INCH MINUS CRUSHED GRAVEL OR CRUSHED .
ROCK; FREE FROM DIRT, CLAY BALLS, AND
ORGANIC MATTER.

SAND SHAlL BE NATURAL SAND OR· SAND PRODUCED
FROM CRUSHED GRAVEL OR· CRUSHED. ROCK; MAXIMUM
SIZE 3/8 INCH; FREE FROM CLAY AND ORGANIC
MATERIAL

cit2MHILL

e

_IS __ III--o I·
FIIITOIlE _ III

1111 SIDJ._SDOlB_
Bl'1_RB1SION

. SUBMITTALS

1. THE CONTRACTOR SHALL SUBMIT THE FOUOWlNG
FOR ENGINEER'S REVIEW AND APPROVAL:

A. ALL PERMIT APPUCATIONS AND REGULATORY
SUBMITTALS PRIOR TO SUBMITTAL TO
APPROPRIATE AGENCIES.

B. HEAlTH AND SAFElY PlAN.

C. COMPACTION TEST RESULTS.

D. MATERIAl TEST RESULTS· FOR TRENCH
STABIUZATION MATERIAl. GRANULAR flU
MATERIAl. AND SAND.

E: CATALOG AND TECHNCAL INFORMATION FOR
THE FOUOWING:

- GRANULAR flU MATERIAl
- SAND
- PVC PIPING AND FlTTlNGS
- CARBON STEEL PIPING AND FlTTlNGS
-BUTTERFLY VALVES
- INSULATION
- STEEL CASING PIPE

2. ALL SUBMITTALS SHALL DEMONSTRATE CONFORMANCE
TO THE CONTRACT DRAWINGS.

DEMOUTlON

1. DISPOSE OF DEBRIS AND OTHER NON-SALVAGED
MATERIALS OFF-SITE IN UCENSED lANDFILLS.
EQUIPMENT AND MATERIALS. WITHIN THE UMITS
OF DEMOUTlON, WIU BECOME THE PROPERTY OF
THE CONTRACTOR. .

2. EXTRACTION WEU NOS. AT-1A AND AT-4 SHALL
BE ABANDONED. EXTRACTION WEUNOS. AT-1A AND
AT-4 ABONDONMENT SHAlL BE PERFORMED IN
ACCORDANCE WITH APPUCABLE FEDERAL, STATE AND
LOCAL LAWS AND REGULATIONS. A WEU SEALING
NOTIFICATION SHALL BE SUBMITTED TO THE
MINNESOTA DEPT OF HEAlTH (MDH) PRIOR TO
ABANDONING THE WEUS. UPON COMPLETlON OF WEU
ABANDONMENT, COPIES OF WEU SEALING RECORD
SHALL BE SUBMITTED TO THE MDH.

3. PRIOR TO ABANDONING THE WELlS, ALl. PUMps· AND
ACCESSORIES IN THE WELLS SHALL BE REMOVED.
THE WELlS SHALL BE ABANDONED BY FlWNG THE
CASING FROM THE BOTIOM to THE SURFACE. WITH
NEAT CEMENT. THE NEAT CEMENT SHALL CONFORM

. TO MANUFACTURER'S SPECIACATIONS. UPON
COMPLETlON, THE ABANDONED WEllS SHAlL BE
CHECKED FOR 48 HOURS TO DETERMINE WHETHER
CURING IS OCCURRING PROPERLY. SPECIFIC CURING
SPECIFICATIONS AND/OR QUALITY ASSURANCE CHECKS
RECOMMENDED BY THE MANUFACTURER SHALL BE
FOUOWED. ADDmONALlY, IF SIGNIFICANT
SETTUNG HAS OCCURRED, A SUFFICIENT AMOUNT OF
NEAT CEMENT SHALL BE ADDED TO AnAlN, ITS
INmAL lEVEL THESE CURING CHECKS AND ANY
ADDmON OF NEAT CEMENT SHAlL BE RECORDED IN
THE FIELD LOGS.
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HORIZONTAL BORING:
UNDERGROUND, HORIZONTAL, BORING TECHNIQUES TO
ADVANCE APPROPRIATELY SIZED BOREHOLES, AT DEPTHS
SPEClFlED IN THE DRAWINGS WERE USED. TO INSTALL
THE NEW GROUNDWATER EXTRACTION UNES.
A SMALL EXCAVATION AT THE BEGINNING AND
END OF THE BOREHOLE RUN WAS DUG, THE BORING
WAS THEN ADVANCED, GROUNDWATER EXTRACTION UNES
AND ELECTRiCAl CONDUIT WAS PULLED THROUGH .
THE HOLE AS THE BORING TOOL WAS WITHDRAWN.
ONLY ONE BOREHOLE WAS ADVANCED PER STRETCH
BACK TO BUILOING 52/53. ALL GELS AND CONDUIT
FOR THE STRETCH WERE RUN THROUGH r.:;...
THE SAME BOREHOLE. b-

SURFACE RESTORATION

1. PIPE TRENCHES CUT ACROSS BITUMINOUS CONCRETE
PAVEMENTS SHALL BE BACKFlLLED WITH EARTHFlLL
MATERIAL AND COMPACTED IN 6-INCH UFTS TO
NOT lESS THAN 95 PERCENT OF THE MAXIMUM DRY
DENSITY AS DETERMINED BY ASTM 01557. BRING
THE TRENCH TO A SMOOTH. EVEN GRADE AT THE
CORRECT DISTANCE BELOW THE TOP OF THE
EXISTING PAVEMENT SURFACE TO PROVIDE
ADEQUATE SPACE FOR THE BASE COURSE AND
PAVEMENT. TRIM EXISTING PAVEMENT TO A
STRAIGHT UNE. COMPACT SUBGRADE TO 95
PERCENT OF RELATIVE COMPACTION TO A DEPTH OF·
12 INCHES. PLACE SUFFlCIENT BASE COURSE ON
THE SUBGRADE TO OBTAIN A THICKNESS OF 6
INCHES AFTER COMPACTION.· COMPACT BASE
COURSE TO 95 PERCENT OF RELATIVE COMPACTION.
APPLY ASPHALT TACK COAT AFTER THE BASE
COURSE HAS BEEN COMPACTED AT 0.03 TO 0.10
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NOTES AND SPECIFICATIONS

ORIWNG. BOLTING SHALL BE ASTM A193/A193M
REV A-94 TYPE 316 STAINLESS STEEL GRADE 8M
HEX HEAD BOLTS AND ASTt.I A194/A194M-94
GRADE 8M HEX HEAD NUTS FOR FLAT FACE MATING
RANGES OR IN CORROSIVE AREAS. BOLTING

. SHALL BE CARBON STEEL ASTM AJ07-94 GRADE B
SQUARE HEAD BOLTS AND ASTM A563-93 GRADE A
HEAVY HEX HEAD NUTS .FOR RAISED FACE MATING
FLANGES. GASKETS SHALL BE FULL FACED .
V8-INCH THICK ETHYLENE PROPYLENE (EPR)
RUBBER FOR FLAT FACE MATING FLANGES.
GASKETS SHALL BE FLAT RING 1/8-INCH THICK
ETHYLENE PROPYLENE (EPR) RUBBER, WITH
FILLER GASKET BETWEEN OUTER DIAMETER OF
RAISED FACE AND FLANGE 00 TO PROTECT THE
FLANGE FROM BOLTING MOMENT, FOR RAISED

. FACE MATING FLANGES. SOLVENT CEMENT SHALL
'BE AS RECOMMENDED BY THE PIPE AND mnNG
MANUFACTURER AND SHALL CONFORM TO AsnA
02564-93. THREAD LUBRICANT SHALL BE TEFlON
TAPE.

2. CARBON STEEL PIPING: PROVIDE CARBON STEEL
P'IPE. mnNGS. SUPPORTS, AND ACCESSORIES
REQUIRED FOR A COMPLETE INSTALLATION AS
SHOWN ON THE DRAWINGS. INSTALL CARBON STEEL
p,IPING IN ACCORDANCE WITH MANUFACTURER'S
WRITTEN RECOMMENDATIONS.. PIPE SHALL BE
SCHEDULE 40 BLACK CARBON STEEL, ASTM Al06.
GRADE B SEAMLESS OR AS1lA A53 REV A, GRADE B
SEAMLESS OR ERW. JOINTS SHALL BE BUTT-WELDED
OR FLANGED AT VALVES AND EQUIPMENT. mnNGS
SHALL BE WROUGHT CARBON STEEL BUTT-WELDING,
ASTU A234/A234M. GRADE WPB MEETING THE
~EQUIREMENTS OF ANSI 816.9. mnNG WALL
THICKNESS TO lAATCH ADJOINING PIPE. USE LONG
RADIUS ELBOWS UNlESS SHOWN OTHERWISE. .
F,LANGES SHALL BE FORGED CARBON STEEL, ASTM
Al05/Al05M. ANSI B16.5 CLASS 150 OR CLASS
300 SUP-oN OR WELDING NECK. 1/16-INCH
~SED FACE. WELD NECK BORE TO MATCH PIPE
INTERNAL DIAMETER. USE WELD NECK FLANGES
WHEN ABUTTING BUTT-WELD mnNGS. CAST
IRON lAATlNG FLANGES SHALL BE AWWA C207.
GLASS 0 OR E. HUB OR RING TYPE. ANSI
B16.1, 125-POUND DRIWNG, AWWA C207 CLASS
F HUB TYPE OR ASTM Al05/Al05M, ANSI B16.5
CLASS 3OO-POUND, DRIWNG. FLANGE BOLTING
SHALL BE CARBON STER ASTM AJ07. GRADE A
HEX HEAD BOLTS AND ASTM A563. GRADE A HEX
HEAD NUTS. GASKETS SHALL BE 1/16 INCH
THICK, COMPRESSED INORGANIC FlBER WITH
NITRILE BINDER, RATED TO 700 DEGREES F
AND 1000 PSI. BUND FLANGES SHALL BE
GAsKETED COVERING THE ENTIRE INSIDE FACE
WITH THE GASKET· CEMENTED TO THE BUND
FLANGE.

3. STEEL PIPING FOR PIPE CASING: PIPE FOR
PIPE' CASING SHALL BE ·SCHEDULE 40 BLACK
CARBON STEEL, AS1lA A106. GRADE B SEAMLESS .
OR ASTM A53 REV A, GRADE B SEAMlESS OR ERW.

/.

GENERAl

4. JESTING: CONDUCT PRESSURE AND LEAKAGE TESTS
ON ALL NEWLY INSTALLED PIPEUNES. FURNISH
ALL NECESSARY EQUIPMENT AND lAATERIAL AND
t.W<E ALL CONNECTIONS TO THE PIPE. AS
REQUIRED. THE OWNER Will MONITOR THE TESTS.
TEST PRESSURE SHALL BE 100 PSIG. ALL UNES
SHALL BE HYORAUUCALLY TESTED. NEW
PIPEUNES, WHICH ARE TO BE CONNECTED TO
EXISTING PlPEUNES. SHALL BE TESTED BY
ISOLATING THE NEW PIPE WITH GROOVED END
PIPE CAPS, SPECTACLE BUNDS OR BUND

.. __ _. . ·FLANGES•..

NIROP FRIDlEY
GROUNDWATER EXTRACTION SYSTEM

FRJqtEY.MN

MIScaLANEOUS EQUIPMENT

1. INSTALL A MECHANiCAl PACKER IN THE
SCREENED INTERVAL OF EXTRACTION WELl AT-'JA
AS SPECIFlED IN THE STATEMENT OF WORK.

2. PRESSURE: GAUGES: PRESSURE GAUGES .
SHALL HAVE A 6-INCH DIAL. GUAGES SHALL HAVE
316 STAINLESS STEEL BOURDON TUBE AND SOCKET.
GAUGE SHALL BE STEM MOUNTED WITH A 1/2 INCH
NPT CONNECTION. GAUGES SHALL HAVE A RANGE
OF 0 TO 70 FEET OF WATER. .GAUGES
SHALL BE ASHCROFT TYPE 2462 GAUGES OR
APPROVED EQUAl. DIAPHRAGM SEAL. HOUSING
SHALL BE· CONSTRUCTED OF 316 STAINlESS STEEL
AND SHALL HAVE A 316 STAINlESS STEEL
DIAPHRAGM. DIAPHRAGM SEALS SHALL BE
ASHCROFT TYPE 100 OR APPROVED EQUAL

PIPING AND mnNGS

1. POLYVINYL CHLORIDE (PVC): PROVIDE PVC
PIPE. mnNGS, SUPPORTS. AND ACCESSORIES
REQUIRED FOR A COMPLETE INSTALLATION AS
SHOWN ON THE DRAWINGS. INSTALL PVC PIPING
IN ACCORDANCE WITH MANUFACTURER'S WRITTEN
RECOMMENDATIONS. PIPE SHALL BE SCHEDULE 80
PVC, TYPE I. GRADE I OR CLASS 12454-B
CONFORMING TO ASTM 01784-92 AND ASTM.
01785-93. mnNGS SHALL BE SCHEDULE 80
PVC SOCKET-WELD TYPE CONFORMING TO ASTM
02466-94 AND ASTM 02467-93 OR SCHEDULE 80

.PVC THREADED TYPE CONFORMING TO ASTM
02464-93. JOINTS SHALL BE SOLVENT
SOCKET-WELD EXCEPT WHERE CONNECTION TO
VALVES AND EQUIPMENT MAY REQUIRE FUTURE
DISASSEMBLY. CONNECTIONS TO VALVES AND
EQUIPMENT SHALL BE FLANGED OR THREADED AS
REQUIRED TO lAATCH THE VALVE OR EQUIPMENT
CONNECTION. THREADED JOINTS SHALL HAVE
NPi TAPER PIPE THREADS IN ACCORDANCE WITH
ANSI B1.20.1 ~83. FLANGES SHALL BE ONE

.. PIECE. MOLDED HUB TYPE PVC FLAT FACE·
FLANGE IN ACCORDANCE WITH mnNGS A&NE.
FLANGES SHALL HAVE 125-POUNDANSI B16.1-89

METALS

1. STRUCTURAL STEEL: ASTM AJ6 ALL-PURPOSE
CARBON GRADE STEEL CONSTRUCT IN ACCORDANCE
WITH AlSC SPECIFlCATlONS FOR STRUCTURAL .
STEEL BUILDINGS.

INSTALLATION OF EQUIPt.lENT

1. CONTRACTOR SHALL INSTALL EQUIPMENT ACCORDING
TO MANUFACTURER'S WRITTEN RECOMMENDATIONS.

2. CONTRACTOR SHALL HAVE COMPLETE
RESPONSIBllflY FOR STORING. HANDUNG,·
INSTAWNG, ADJUSTING, MAINTAINING,
LUBRICATING, TESTING, AND OPERATIONAL
STARTUP OF EQUIPMENT.

3. PROVIDE PRODUCTS REQUIRED TO COMPLETE THE
INSTALLATION OF EQUIPMENT. SUCH PRODUCTS
INCLUDE,· BUT ARE NOT UMITED TO CONCRETE
PADS AND ANCHOR BOLTS. FURNISH INCIDENTAL
PRODUCTS. SUCH. AS GASKETS. SUPPORTS, BOLTS,
AND LUBRICANTS, AS SHOWN AND AS REQUIRED FOR
PROPER OPERATION OF EQUIPMENT.
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GALLONS PER SQUARE YARD. BITUMINOUS CONCRETE
SHALL BE PLACED OVER THE TRENCH TO A DEPTH
OF NOT LESS THAN 6 INCHES OR THE DEPTH OF
ADJACENT PAVEMENT. WHICHEVER IS GREATER.
BITUMINOUS CONCRETE, SUBGRADE. BASE COURSE
AND TACK COAT SHALL BE PLACED AND COMPACTED
IN ACCORDANCE WITH THE t.lINNESOTA DEPARTt.IENT
OF TRANSPORTATION STANDARD SPECIFlCATlONS
FOR CONSTRUCTION. BITUMINOUS CONCRETE .
PAVEMENT SHALL BE IN ACCORDANCE WITH THE
MINNESOTA DEPARTMENT OF TRANSPORTATION
STANDARD SPECIFlCATlONS FOR CONSTRUCTION.
BASE COURSE SHALL BE PROCESSED AGGREGATE
BASE CONFORMING TO MINNESOTA DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFlCATlONS FOR
CONSTRUCTION. TACK COAT SHALL BE UQUID.
ASPHALT CONFORMING TO THE MINNESOTA
DEPARTt.lENT OF TRANSPORTATION STANDARD
SPECIFlCATlONS FOR CONSTRUCTION.

CONCRETE

1. READY MIX MEETING ASTM C94-90. OPTION A. USE
PORTLAND CEMENT CONFORMING TO ASTM Cl50-89.
TYPE II. .

2. ADMIXTURES: AIR-ENTRAINING ADMIXTURE SHALL
BE IN ACCORDANCE WITH AS1lA C260-86. WATER­
REDUCING ADMIXTURE SHALL BE IN ACCORDANCE
WITH ASTM C494-90. TYPE A OR D.
SUPERPLASTICIZERS SHALL BE IN ACCORDANCE
WITH ASTM C494-90, TYPE F OR G. FLY ASH
SHALL BE IN ACCORDANCE WITH AS1lA C618-91,
CLASS C OR F.

3. MIX DESIGN: MINIMUM 28-DAY COMPRESSIVE
STRENGTH 4.000 PSI WHEN CURED AND TESTED IN
ACCORDANCE WITH AS1lA C31-9DA AND C39-86.
SLUMP RANGE SHALL BE 3 TO 5 INCHES. AIR
ENTRAINMENT SHALL BE 3· TO 6 PERClENT BY
VOLUME. MAXIMUM WATER/CEMENT RATIO SHALL BE

· 0.41. PROVIDE A MINIMUM OF 540 POUNDS OF
CEMENT PER CUBIC YARD. USE WATER REDUCING
ADMIXTURE IN CONCRETE WITHOUT PLASTICIZERS.

· USE 171NCH MAXllAUM SIZE AGGREGATE MEETING
GRADATION AND OTHER REQUIREMENTS OF ASTM
C33. AGGREGATES SHALL BE NON-REACTIVE AS
DEFlNED IN APPENDIX XI OF ASTM C33.

4. PLACING CONCRETE: PLACE CONCRETE IN
ACCORDANCE WITH ACI 301-89. PRIOR TO
PLACING CONCRETE. RElAOVE WATER FROM
EXCAVATION AND DEBRIS AND FOREIGN MATERIAl
FROM FORMS. BEFORE PLACING NEW CONCRETE ON
OLD CONCRETE. CLEAN SURFACE USING SANDBLAST
OR BUSHHAt.lMER OR OTHER MECHANiCAl MEANS TO
OBTAIN A l/44-INCH ROUGH PROFlLE. AND POUR A
CEMENT-SAND GROUT TO lAlNllAUM DEPTH OF 1/2­
INCH OVER THE SURFACE. PROPORTION 1. PART
CEMENT TO 2.5 PARTS SAND BY WEIGHT. PLACE
CONCRETE IN LAYERS NOT OVER 2 FEET DEEP.

5. COMPACTION:· VIBRATE CONCRETE UNTIL CONCRETE
BECOMES UNIFORMLY PLASTIC. VIBRATOR MUST
PENETRATE FRESH PLACED CONCRETE AND INTO
PREVIOUS LAYER OF FRESH CONCRETE BROW.

6. PROTECTION AND CURING: PROTECT FRESH
CONCRETE FROM DIRECT RAYS OFSUNUGHT.

·DRYING WIND, AND RAIN. KEEP CONCRETE.
CONTINUOUSLY WET FOR A PERIOD OF 7 DAYS.

7. ACCEPTANCE. AND EVALUATION OF CONCRETE
STRENGTH SHALL BE IN ACCORDANCE WITH ACI
318.
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8. FOR EXCAVATIONS IN EXISTING VEGETATED AREAS,
CONTRACTOR SHALL STOCKPILE THE TOPSOIL FOR
REUSE. WHERE PLACED, THE MINIMUM THICKNESS
OF TOPSOIL SHALL BE 6 INCHES. SEED TOPSOIL
AREAS IN ACCORDANCE WITH THE MINNESOTA
GUIDEUNES FOR SOIL EROSION AND SEDIMENT
CONTROL.

9. ALL AREAS DISTURBED DURING CONSTRUCTION
SHALL BE RESTORED TO THEIR ORIGINAL STATE.

10. INSTALL EROSION AND SEDIMENT CONTROL
. DEVICES, INCLUDING, BUT NOT UMITED TO.

SILT FENCE AND STORM DRAIN INLET PROTECTION
TO CONTROL EROSION AND SEDIMENT RElEASES.
AND TO PROTECT THE WORK AND EXISTING
FACIUTIES FROM FLOODING DURING THE
CONSTRUCTION PERIOD. LENGTH OF OPEN PIPE
TRENCHES SHALL BE UMJTED TO THAT WHICH
WILL BE BACKFlLLED AND STABIUZED WITHIN .
ONE WORKING DAY. PLUG OPEN PIPE ENDS BEFORE
BACKFlWNG AT THE END OF EACH DAY. EROSION
AND SEDIMENT CONTROL SHALL BE IN
CONFORMANCE WITH THE MINNESOTA GUIDEUNES
FOR SOIL EROSION AND SEDIMENT CONTROL

.11. FlNISH GRADES: SLOPE FlNISH GRADES AWAY FROM
STRUCTURES AT A MINIMUM 2" SLOPE.

12. IDENTIFlCATlON TAPE: 6-INCHES WIDE TERRA
TAPE AS SUPPUED BY REEF INDUSTRIES. P.O.
BOX 33284, HOUSTON, TEXAS 77033: OR EQUAl.
FOR NON-METAWC UTlUTIES AND PIPES, THE
TAPE SHALL BE METAWC. THE TAPE SHALL READ
"CAUTION BURIED INSTALLAT10N BROW" OR SHALL
IDENTIFY THE APPROPRIATE UTllflY. PLACE .
IDENTIFlCATlON TAPE OVER ALL BURIED CONDUIT
AND PIPING. PLACE TAPE 3 FEET ABOVE THE TOP
OF THE PIPE OR 2 FEET BROW. FlNISHED GRADE.
WHICHEVER IS LOWER. PLACE TAPE OVER THE
CENTER OF THE PIPE.



5. INSULATION: ALL INTERIOR PIPING AND
EXTERIOR ABOVE-GRADE PIPING SHAlL BE
INSULATED.

FOR INTERIOR PIPING INSULATION
MATERIAL SHAlL BE UL RATED.
PREFORMED, SECTIONAL RIGID FIBERGlASS
WITH FACTORY APPUED. KRAFT PAPER
WITH AlUMINUM FOIL VAPOR BARRIER
JACKET WITH PRESSURE-SENSITIVE.
SELF-SEAUNG LAP. TEMPERAlURE RATING
SHAlL BE ZERO TO 850 DEGREES F.
CONDUCTMlY SHALL BE IN ACCORDANCE
WITH ASHRAE 90.1 AND A MINIMUM OF
0.27 BlU-IN/HR-FT2 DEGREES F. MINIMUM
WATER VAPOR TRANSMISSION FOR JACKET
SHAlL BE 0.02 PERM-INCH PER ASTM E96.
JOINTS SHAlL BE MATCHING PRESSURE­
SENSITIVE BlITT STRIPS FOR SEAUNG
CIRCUMFERENTIAL JOINTS. FITTINGS
SHAlL BE WIRED IN-PLACE PREMOLDED
INSULATION OR MITERED SEGMENTS. OR
SOFT FIBERGlASS INSULATION INSERTS
COVERED WITH PREMOLDED· 20-MIL
MINIMUM THICKNESS PVC FITTING COVERS.
INSTALL PVC FITTING COVERS ON
INSULATED INTERIOR PIPING.
INSULATION SHALL BE ASJ/SSL-11 AS
MANUFACTURED BY OWENS-CORNING
FIBERGlASS; MICRO-LOCK 650 WITH
AP-T JACKET AS MANUFAClURED BY
MANVILLE; OR APPROVED EQUAL

FOR EXTERIOR ABOVE-GRADE PIPING
INSULATION MATERIAL SHALL BE CELLUlAR
GlASS. TEMPERAlURE RATING SHALL
BE MINUS 290 DEGREES F TO 900 DEGREES F.
INSULATION SHALL BE FOAMGlAS AS
MANUFACTURED BY PmsBURGH CORNING; OR
APPROVED EQUAL. INSTALL AlUMINUM
JACKET ON EXTERIOR ABOVE-GRADE PIPING
AND FITTINGS. AlUMINUM JACKET SHAlL
BE 0.016 INCH THICK. JACKET FITTINGS
SHAlL BE PREFORMED AlUMINUM JACKETS.
TWO-PIECE ELBOWS AND FLANGE COVERS.
SECURED WITH STAINLESS STEEL BANDS.

INSTALL INSULATIONS IN ACCORDANCE
WITH MANUFACTURER'S DIRECTIONS BASED
UPON TEMPERAlURE OF PIPING TO BE
INSULATED. INSULATE VAlVE BODIES.
FlANGES. AND PIPE COUPUNGS. INSTALL
INSULATION AFTER PIPING SYSTEM HAS BEEN
PRESSURE· TESTED AND LEAKS CORRECTED.
APPLY INSULATION OVER CLEAN FINISH
PAINTED AND DRY SURFACES.

HIGH DENSITY POLYETHYLENE (HOPE):
HOPE PIPE WAS USED FOR THE UNDERGROUND
PORTION OF THE GROUNDWATER EXTRACTION UNES
AS SHOWN ON THE DRAWINGS.
THE HOPE COMPUES WITH ASTM F 714 (PIPE)
ASTt.l 0 3261 (FITTINGS), ASTM 0 3350-345444C.
AND HAS A PPI DESIGNATION OF PE3408.
THE PIPE AND FITTINGS· WERE JOINED
USING HEAT FUSION TECHNIQUES.

.. 2 3

VAlVES

·1. GENERAL: VAlVES SHALL INCLUDE OPERATOR AND
ALL ACCESSORIES NECESSARY FOR A COMPLETE
INSTAllATION. VAlVE SHALL BE THE SAME SIZE
AS ADJACENT PIPING. OPERATOR SHALL BE SIZED
TO OPERATE VAlVE FOR THE FULL RANGE OF
PRESSURES AND VELOCmES. VAlVE TO OPEN BY
lURNING COUNTERCLOCKWISE. FACTORY MOUNT
OPERATOR. ACTUATOR.· AND ACCESSORIES.

2. Bl1TTERFLY VAlVES: VAlVES SHALL BE LUGGED
BODY TYPE. VAlVES SHALL MODEL 52AHH71 AS
MANUFAClURED BY MUELLER STEAM SPECIALTY; OR
APPROVED EQUAL

3. BAlL VAlVES: BAlL VAlVES SHALL HAVE
STAINLESS STEEL BODY. BAI.L, AND STEM. VAlVES
sHAL.i. BE TOP-ENTRY TYPE AND SHALl BE RATED
150-POUND WOO. WITH FLANGED ENDS. SEAT. BODY
SEAL., AND STEM PACKING SHALL BE REINFORCED
TFE. VAlVES SHALL HAVE LEVER OPERATORS.
VAlVES SHALL BE CONBRACO INDUSTRIES. APOLLO
TOP-ENTRY FLANGED SERIES; McCANNA CO.•
McCANNASEA!.; OR APPROVED EQUAL
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NOTES:

1. UTILITY LOCATIONS BASED ON THE FOllOWING
DRAWINGS:

- "NIROP, GROUNDWATER EXTRACTION SYSTEM",
AS-BUILT PlAN SET, DATED APRIL 1993, U.S.
ARMY CORPS OF ENGINEERS

- "RECORD DRAWING - FlREt.lAIN AND WATER MAIN
PlAN", FMC CORP., NAVAl SYSTEMS DMSION,
RECEIVED FROM UNITED DEFENSE ON 9/26/96

- "RECORD DRAWING - GAS DISTRIBUTION
PIPING FOR FIRM GAS, INTERRUPTABLE GAS
AND PROPANE", FMC CORP., NAVAl SYSTEMS
DMSlON, 2/15/92 . .

- "PLUMBING PlAN", U.S. NAVY-NORD (F)1349,
2/15/48

-"FY-1990 STORM SEWER DESIGN, EXISTING
STORM SEWER PlAN", FMC CORP., NAVAl
SYSTEMS DMSION, 10/17/91

- "FY-1990 DRAINAGE UPGRADE - NORTH 40
. AREA SITE PlAN", FMC CORP., NAVAl

SYSTEMS DMSION, 7/31/91

- '"HAZARDOUS WASTE STORAGE AREA, PERMIT -S",.
APPLICATION, STORM AND SANITARY SEWER
LOCATION MAP", FMC CORP., NORTHERN .
ORDNANCE DMSION 3/7/83

- "1995 UTILITIES .UPGRADE, PART "C" ­
MANHOLE REPAIR, MANHOLE LOCATION PlAN
AND SCHEDULE", UNITED DEFENSE,
ARMAMENT SYSTEMS DMSION, 5/16/96

- "RECORD DRAWING - STORM SEWER PlAN",
UNITED DEFENSE, ARMAMENT SYSTEMS
DMSION, 5/8/95

2. BASE MAP FROM "INTERIOR FEATURES SURVEY,
FMC-4800 EAST RIVER ROAD ..:. MINNEAPOLIS,
MN", KEMPER AND ASSOCIATES, INC., FMC
CORP., NAVAl SYSTEMS DIV., JUNE 1993..

3. LOCATIONS OF EXISTING UTILITIES ARE APPROX­
IMATE AS SHOWN. DOCUMENT LOCATIONS PRIOR
TO. START OF CONSTRUCTION.

AT-SA

. ~

I,

of;

BUIRED
LINE

.---~ 8UIR£D TELEPHONE
CABLE

I

ANOKA COUNTY PARK

0" fiRM _ ..__.........
NATURAL GAS
LINE

96" SANITARY
SEWER LINE .

2" FIRM
NATURAL' GAS
LINE

'--48" STORM
SEWERUNE

MH

~

II ,li,

'30" sTORM
SEWER LINE

C

MH
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NIROP FRIDlEY
GROUNDWAlER EXTRACllON SYSTEM

FRIDlEY, MN

LOCATE UTILITIES WJrn UNKNOWN DEPTH AND/OR UNKNOWN LOCATIONS BY HAND
EXCAVATION PRIOR TO EXCAVATION AND/OR AQVANCEMENT OF DIREcnoNAL BORINGS.
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1. DEPnI OF EXISTING unUTlES BASED ON THE fOllOWING DRAWINGS:
- ~IROP. GROUNDWATER EXTRACTION S'Y'STEMi. AS-BUILT PlAN SET. DATED

. APRIL 1993. U.S. ARMY CORPS OF ENGINEERS. .
FY-1990 STORM SEWER DESIGN. EXISTING STORM SEWER PlAN-. FMC CORP••
NAVAL 5'YSTEMS DMSlON, 10/17/91.-

- ~IROP .FRIDLEY. GROUNDWATER EXTRACT10~ SYSTEM, EXTRACTION WEllS
AT-SA AND AT-58-. RMT. INC., APRIL 1995.

I

3. NEW POWER CONDUIT AND AT-10 GEL. NOT INSTAlLED IN STEEl cAsiNG.____~ I ~
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3--' GEl. FROM AT-10
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3- GEl. FROM AT"'7
3- GEl. FROM AT-8
4- GEl. FROM AT';;:9 .
3~ ..GEl. FROM AT-dO
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._. D<iS11NC WARNING TAPE

..- f ,. P\IC CONTROL
WIRING CONDUIT fOR AT-7,
ANI) AT-IOt ~ J" HOPE

• ~=AT-l0 .

. GEL FROU AT-7 8

...... I EXISTING PVC POWER AND CONTROL

L CONDUITS fOR AT-JA. SEE NOTE J .

.-.----gf~I.!..~T~ SCHEDULE 80

.--_----~...~T~ SCHEDULE 60

.-- EXISTlNG 2-1/2" PVC SCHEDULE 80
-' CR FROM AT'-5B

r------jl- EXlsnNG 14 GAUGE TRI\t1NG ....'RE'" _L EXlSTlNG I" PVC CONDUIT
EXISTING 1-1/2· Gl'J..V. STEEL CONDUIT
FOR WlRINC TO AT-SA AND AT-58

GENERAl All - lIATERIAL fREE FROM
ORGANlC 1oIATIER, MASONRY. METAL.
SHARP OBJECTS. AND BOUlDERS.

~fn~~JE~~H ~D~m.A1N IA

,.~ I ~mfs~~AN~EE~J.

lo

'5

I

NON-STRUCT\JRAL.. GRASSED
OR NON-TRAFFIC AREAS:

j
'lo.

z
:i
;..

4

GDlERAL All - ltATERlAL FREE FllOl.I
ORGANlC I.lATIER. MASONRY. METAL,
SHARP OBJECTS. AND BOULDERS..

SLOPE AS REQUIRED TO MAINTAIN
STlIBllITY Of TRENCH SIDEWALl

~ EXlSTlNG WARNINC TAPE

EXISTING 14 GAUGE TRACING WIRE

EXlSTlNG I-l/Z· G!d..V~ STEEl CONDUIT
FOR WIRING To AT-SA AND AT-58

EXlSTlNG 2-1/Z· PVC SCHEDULE 80
GEl. fROU AT-58

" EXlSTlNG .... PVC SCtlEDllLE 80 •
Gn fROU AT-SA

E
"4 GAUGE TRACING WIRE

C ,. P\IC CONDUIT FOR WIRING
'-- 10 AT-l0.

---+--J" HOPE fa=) .
GEl. FROIl AT-l0 'C/

I3

i!';
::w.
co

NON-STRUC1\JRAL, GRASSED
OR NON-TRAfFIC AREAS

z
2
'lo.

j'
;..

~r

SEE N01£ 1.

2

~.Al'~"'W'"

1'-0·

II

F:::::::: ) 14 GAUGE TRACING WIRE

·1· PVC CONDUIT FOR WIRING
10 "T-lo.
J. HOPE .
GEl. FROM AT-l0

1

NON-STRUCTVRAL.. GRASSED
OR NON-TRAFFIC AREAS

z
:i
;...

B

@.GROU.NDWATEREXTRACTIONLINETRENCH
1 GEL FROM AT-10

- ~ '. (NOT TO SCALE)

GROUNDWATER EXTRACTION LINE TRENCH
GEL FROM AT-5A, AT-58, AND AT-10

(NOT TO· SCALE)

GROUNDWATER EXTRACTION LINE TRENCH
GEL FROM AT-3J,\, AT-5A, AT-58, AT-7, AND AT-10

(NOT TO SCALE)
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4. NEW PIPlHG; DID NOT FOLLOW EXISTlNG GEL TRENCH UNE.

5. GEl. INSTAIiED BY DlRECT1OIW. IIORINli TECHNIQUES.
TRENCH'~ SlDPINC NOT REQUIRED. ALl NOT REQUIRED.

NOTES: I

1. FOR EXCAVATIONS IN AREAS WI1H EXIS1lNG PAVING, SAWCUT 1 FOOT BEYOND EXCAVATION
UWns. ALl ;P"VEloIENT ANI) SURFACES SIW.l BE RESTORED PER SPEClf1CA11ONS.

2. LOCATION oF EX1ST1NG CONDUITS FOR CONTROl WIRES IS UNKNOWN.
APPROXIMATE. DEPlH IS 2 FEET aaow GRADE.

J. LOCAllON oF EXIST1NG CONDUITS FOR POWER ANI) CONTROl FOR PUMP "T-3I< IS UNKNOWN.
APPROlOllA~ DEPlH IS 2 FEET aaow GRADE.

./ .EXlSTING WARNING TAPE

I EXISTING 4" PVC SCHEDULE 80'j GEL FROlot AT-3I<
..r EXlSTlNG 4' PVC SCHEDVLE 80

GEL FROM AT-5o\

f------- ~ltAi~~PVC SCHEDULE 60

4· HOPE-- ""'"r----_LL GEl. FROU AT-9
,. P\IC CONTROL

. WIRlNG CONDUIT fOR AT-7,
AT-II, AT-9, AND AT-l0

...... I J. HOPE
GEl. FROM AT-8
J. HOPE .
GEl. FROM AT-IO
J. HOPE

. GEl. FROM AT-7

.r I ~ l~ ~UGECOND~NG WIRE

EXISTING 1-1/2" G!d..V. STEa CONOUIT
/"f-- fOR WIRING TO AT-SA AND AT-58

GENERAL All - MATER'.Al FREE fROl,l
ORGANIC MATTER. MASONRY, l.lErAl..
SHARP OBJECTS. AND BOULDERS.

SLOPE IS REQUIRED TO MAINTAIN
• SfABIlITY OF TRENCH SIOE\liALl

~
~ I. EXISTING PARALLa l/Z· PVC CONTROL

'. JWlRlNG CONDUITS. sEE NOTE 2.

--------"f------=&7gR~AN~J~3.

NON-STRUCTURAl., GRASSED
OR NON-TRAFFIC AREAS

,

j.
N

z
.2
;..

....... I EXlSTlNG PVC POWER AND CONTROl
( CQ.NDUITS FOR AT-JA. SEE Non: 3..

~ ~~~ SCHEDULE 80

t
EXISTlNG PVC SCHEDUlE 80

. en FROM AT-SA
EXJS1lNG 2-1/2· PVC SCHEDULE 80
en FROM AT-56 #"
ytHDPE
GEl. FROM AT-l0

,...... I 1" P\IC CONTROL
v WIRING CONDUIT FOR AT-7,

AT-8, ANI) AT-l0.
~J"HDPE

GEl. FROIl AT-7

3" HOPE Q
GEl. FROM AT-8 b

-' I =g ~~ ~~=NGWlR£

I EXISTlNG 1-1/2· G/>J..V. STEEl CONDUIT
./ r FOR WIRING :ro AT-SA AND AT-58

GENERAL All· - MATERIAl FREE FROM
ORGNllC MAnER. MASONRY. 1AETAL,
SHARP OBJECTS. AND BOULDERS.

stOPE /IS REDUIRED 10 WJNTAlN
SfABlUTY Of' TRENCH SIllEWAU.

,. I ~~ffs~Pft.~AN~JOrJi\.

NOH-STRUCTURAl., GRASSED
OR NON-TRAFFIC AREAS

'0

ZI '
:i
"N

z
:i
;..

GROUNDWATER EXTRACTION LINE TRENCH@ GEL FROM AT-3A, AT-SA. AT-58.
5 AT-7, AT-B, AT-9,. AND AT-10

- - . (NOT TO SCAlf:)

.GROUNDWATER EXTRACTION LINE TRENCH
GEL FROM AT-3A, AT-5A, AT-58,

AT-7, AT-B, AND AT-10
(NOT TO SCALE)

DSGIl .,
8-1 7/14/01 HOPE USED FOR ALl NEW GELS ANDJ. WATIRS

DR
D. Bn.lARD--

,. CONDUIT FOR ALl NEW WIRING'
8-2 7/14/01 DIRECTIONAl BORING USED NOT FOLLOWING

CHIC
It lANGE TRENCH UNE

NY\)
NO. OOE Rl1IISION

BIllS_laiC.--o l"
Filii_laiC.
R!HEI,_

Ill' IN'VO I SllIID /ICClIIlIlIIlU.

CH21U1HILL
.. NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM
FRlDLEY.MN
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4" STEEl.. POST. CONCRETE· FlU.ED
SEE NOTE 2

~:

1. SURFACES SHAll BE RESTORED TO ORIGINAl CONDmoN
USlNG UKE MATERIAL.

2. PROWlE FOUR (4) STEEl.. POS1SfOR rACH EXTRACTlOH
WElL POSTS TO BE FlD.D POSITIONED BY CONTRACTOR
TO 0f'Tl1IJZE PROTECllON OF WEU.H£ADS. STEEl.. POSTS
SHAU. BE PAINTED ORANGE.

J. EXISTING·PIlUSS ADAPTIR IS BAKER YODEL NUYBER
7PS-S1OWB-W-E04-T4. 1YPlCAL FOR
AU. WELLS.

4. DRIll HDl£ IN PI1lESS AOAPTER CASING AND wno I" PIPE
COUPUNG TP CASING. CON1lNlJAnDN OF AIR PURGE PIPING
INSIDE PITtESS ADAPTER CASING TO BE BY 01HERS. °

EXISTING PIlUSS ADAPTER I ......

©
4' X 4' X 6" CONCREJE PAD WITH ________

LAlERAl DRAINAGE GR~;
SlOPE 1/4" PER FOOT

iz
;..

~

~
;..

~

-. ~

"L,..,q ,

:".1 .....

Ld

3" HOPE GEL.
FROY AT-7. AT-6, AND AT-l0
4" PVC SCHEDUL.E 60 GEL
FROY AT-9

~4" X 3" REDUCER
FROtoIAT-7, AT-8. AND AT-l0

"/ 4" NIPPLE FROY. .
AT-7. AT-S, AT-9, AND AT-l0

4" STfn POST. CONCRETE FlULD
SEE N01£ 2

WELLHEAD CONNECTION FOR@ GROUNDWATER EXTRACTION WELlS
8 AT~7, AT-B, AT-9, AND AT-tO

o - - (NOT TO SCALE)

COMPACTED GRANUlAR '
FllL MAIDl1AI.

.EXJST1NG PIlUSS ADAPTIR
SEE NOTE 3

I" GALVANIZED STEEl.. PIPE I I ....
SEE NOTE.4

EXIST1NG s" wEll. ~NG ----./

4' X 4' X 6" CONCRETE PAD WITH ·1 I ....
lATERAL DRAINAGE GROOVES;

SlOPE 1/4" PER FOOT

PAVDlENT OR TOPSOil. TO
MATCH 0RIGlIW. SURFACE

(NOT TO SCAlE)

HORIZONTAL SEPARATION BETWEEN CASINGS

NEW STEEL CASING FOR AT-10 NOT REQUIRED
DUE TO DIRECTIONAL BORING TECHNIQUES

UTIUZED FOR GEL AND ELECTRICAL INSTALLATION

I~ J. WAltRS rJ 9-117/14/Dll:O~ CASING NOT REQUIRED WITH HORIZONTAL

Do IlEI.lARll-B 9-2 7/14/D1 NOTES
QlJ( K. lANG[

N'VO
NO. I !WE Il[\lSION

11M IS_ 1DI1Il--o I'
FlIlTlIl[ IDIll11
IllS SIm, IlWSr

I1f IAPW I SIX.IS 1I:COIlIINl:U'.

CH2MHILL
NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM
FRlD~EY. MN
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SPECIFICATIONS

11. THE ELECTRICAl CONTRACTOR SHAlL LEAVE THE ENTIRE ELECTRiCAl
SYSTEM UNDER THIS CONTRACT IN PROPER WORKING ORDER AND
SHAlL, WITHOUT CHARGE, REPLACE ANY WORK OR MATERIAlS WHICH
DEVELOP DEFECTS, EXCEPT FROM ORDINARY WEAR AND TEAR, WITHIN
ONE (1) YEAR FROM THE DATE OF FINAl ACCEPTANCE. BENEFICIAL
USE SHAlL NOT BE CONSTRUED AS FINAL ACCEPTANCE.

1. THE ELECTRiCAl CONTRACTOR SHAlL VERIFY All EXISTING
CONDITIONS PRIOR TO COMMENCING WORK AND SHALl NOTIFY
THE ARCHITECT AND/OR ENGINEER IF A CONDITION EXISTS WHICH
PREVENTS THE CONTRACTOR FROM ACCOMPLISHING THE INTENT
OF THESE PlANS.

2. EXAMINE THE ARCHITECTURAl, STRUCTURAl, MECHANICAl AND
PLUMBING DRAWIINGS AND SPECIFICATIONS AND BECOME FAMILIAR
WITH All CONDITIONS AFFECTING ELECTRiCAl WORK.

3. INSTAlLATION OF AlL ELECTRICAl WORK SHAlL BE PERj=ORMED IN
STRICT ACCORDANCE WITH THE FOLLOWING REGULATIONS,
CODES,ETC:

A. LOCAl CODES AND ORDINANCES

B. THE NATIONAl ELECTRiCAl CODE (NFPA 70)

C. THE ~TIONAlBOARD OF FIRE UNDERWRITERS

D.ADA

4. PRIOR TO BEGINNING ANY WORK SECURE ANY NECESSARY PERMITS
OR CLEARANCES FROM THE AUTHORITIES HAVING JURISDICTION.

5. THE WORD ·PROVIDE" IS A DIRECTIVE TO FURNISH AND INSTALL

6. BASE CONTRACT DRAWINGS AND SPECIFICATIONS, INSOFAR AS THEY
APPLY. SHAll BE BINDING FOR AlL WORK AND MATERIAlS SHOWN
OR NOTED ON THESE DRAWINGS.

7. THE WORK TO BE DONE SHALL INCLUDE THE FURNISHING OF All
LABOR, MATERIAlS, EQUIPMENT AND SERVICES REQUIRED TO
CONSTRUCT AND INSTAll THE elECTRiCAl SYSTEMS AS SHOWN"
ON THESE DRAWINGS. COORDINATE WORK TO BE PERFORMED OR
INSTAllED BY OTHERS AFFECTING ELECTRICAl WORK AND PROVIDE
AND INSTAll All NECESSARY APPURTENCES FOR ATTACHING OR
CONNECTING ELECTRICAl WORK TO RELATED WORK OF OTHER
TRADES.

8. AlL ELECTRICAl MATERIAlS SHAll BE NEW EXCEPT WHERE
SPECIFiCAlLY NOTED AS EXISTING TO BE REUSED AND SHAll BE
LISTED BY THE UNDERWRITERS LABORATORIES, INC. (UL).
EQUIPMENT FOUND TO BE DEFECTIVE SHAll BE DOCUMENTED BY
ELECTRICAl CONTRACTOR. EQUIPMENT DAMAGED IN THE COURSE
OF INSTAlLATION OR TEST SHAll BE REPlACED OR REPAIRED IN A
MANNER MEETING THE APPROVAl OF THE ARCHITECT AND ENGINEER
WHERE APPLICABLE, AlL EQUIPMENT SHAll BE IN ACCORDANCE
WITH NEMA STANDARDS.

9. All WORK SHALL BE SUBJECT TO THE APPROVAl OF THE OWNER OR
HIS AUTHORIZED REPRESENTATIVE

10. THE DRAWINGS INDICATE THE GENERAL. ARRANGEMENT OF CIRCUITS
AND OUTLETS, LOCATIONS OF SWITCHES, PANElBOARDS, CONDUIT
AND OTHER WORK. All ITEMS NOT SPECIFiCAllY NOTED. BUT
NECESSARY FOR A COMPLETE WORKING INSTAllATION SHAll BE .
INCLUDED AT NO EXTRA COST.

o

A ::l
:1:,
~
N
J:
o

,g
~..J
a:=
wJ:
n.~
ONa:J:
n. 0
W"-

~~
1-!!.1~

~~
~5
W~
(I):::>

~~
~~
(1)-

~~
Ow
g:~
"-I-

B°:::>
1-0

ffiE
~~
:::>1-
l!:frl
~a
Za:<no
~ffi
Z~mO
ffi~
J:<

I-0a:
~O
<"­
a:":Oa:
n.<a:n.
OZ
0­
Za:
-0
~~
~O
(l)J:

~~
02;

~r:i
C(I)W

i:i~
OW
-10
Wo
j:1-

°b
~Z

Iz~
wC

~~
:::>-'
0-'0­OJ:
(I)~

I-:l:~
1-0

~
W
~
:::>
g
C·

~
UJ(I)
:::>
l:!

4"x4· JUNCTION BOX

BRANCH CIRCUIT IN CONDUIT. NO TICK MARKS INDICATE 2 #12
CONDUCTORS & 1 #12 GND IN 112· CONDUIT UON. TICK MARKS, WHEN
SHOWN.J!'!DICATE NUMBER OF #12 CONDUCTORS IF OTHER THAN THREE;
INDICA I~ GROUND. CONDUIT lARGER THAN 112" & WIRE lARGER

THAN #12 SHAll BE AS INDICATED. CONCEAl CONDUIT U.O.N. .

EXISTING UNDERGROUND CONDUIT

DENOTES EXISTING EQUIPMENT

DENOTES NEW EQUIPMENT

HOMERUNS TO PANEL PANEL & CIRCUIT DESIGNATIONS AS
INDICATED.

DEMOLITION NOTES

LEGEND

1. ALL DEMOLISHED MATERIAL SHAlL BE REMOVED FROM THE JOB
SITE U.O.N. OR AS REQUIRED BY THE OWNER.

1. CONTRACTOR SHAlL BE RESPONSIBLE FOR All PLC HARDWARE AND WIRING
REQUIRED. PRIOR TO SUBMITTING BID VERIFY THAT EXISTING SPARE 10 POINTS
WILL BE SUITABLE FOR All NEW WORK.

2. CH2M HILL WILL PROVIDE All PROGRAMING OF EXISTING AlLEN BRADlEY PL~ANDHMI PACKAGE.

3. CONTROL WIRING ASSOCIATED WITH AT-1 AND AT-4 SHAll BE REMOVED
EXCEPT FOR ANAlOG WIRING FROM EXISTING FIrS.
EXISTING 10 POINTS AT PLC SHALL BE RE-USED FOR NEW PUMPS.

4. CONTROL WIRING ASSOCIATED WITH AT-2 WILL REMAIN IN PlACE AND SHAll BE
RE-USED FOR NEW AT-7.

1. UNLESS OTHERWISE INDICATED All ELECTRiCAl WORK AND MATERIAl
SHAll BE PROVIDED BY THE CONTRACTOR.

-_._-_...

GENERAL CONTROLS NOTES;

GENERAL NOTE:

--UG--

Q)

~

~

~

C.. CONDUCTORS SHAlL BE THERMOPlASTIC TYPE DUAl
RATED THHNITHWN WITH MINIMUM OF 75 DEGREE
CELSIUS INSULATION RATING. .'

12. MAINTAIN AT THE SITE ONE COpy OF All DRAWINGS MARKED TO
RECORD ALL CHANGES MADE DURING CONSTRUCTION. THE SET OF
DRAWINGS SHALL BE DELIVERED TO THE OWNER UPON COMPLETION
OF WORK.

13. CUTTING AND PATCHING OF ANY PART OF THE BUILDING SHAll BE
DONE BY THE ELECTRICAL CONTRACTOR WHERE SUCH CUTTING IS
REQUIRED IN THE CONNECTION WITH ANY ELECTRiCAl WORK.
RETURN AlL AFFECTED AND SURROUNDING AREAS TO THEIR
ORIGINAl APPEARANCE AND FUNCTION.

14. CONDUCTORS SHALL BE AS FOllOWS:

A COPPER (AWG), CONFORMING TO THE LATEST
REQUIREMENTS OF THE NATIONAl ELECTRiCAl
CODE, STRANDED FOR #8 AWG AND lARGER,
SOLID FOR #10 AWG AND SMAllER. THE USE OF
AlUMINUM CONDUCTORS FOR ANY PURPOSE SHAlL
NOT BE ACCEPTABLE.

B. MINIMUM WIRE SIZES SHAll BE AS FOllOWS:

1. BRANCH CIRCUITS ON 1201208 VOLT SYSTEMS, USE #12 GAUGE
EXCEPT ON HOME RUNS LONGER THAN 100 FEET ACTUAl WIRE
LENGTH FROM THE CENTER OF THE CIRCUIT TO THE PANEL
SHAlL BE #10 GAUGE MINIMUM.

2. CONTROL WIRING- #14 GAUGE EXCEPT ON RUNS LONGER
THAN 50 FEET, ACTUAl WIRE LENGTH SHAlL BE #12 GAUGE.

15. WIRING SHALL BE INSTAllED IN RIGID (STEel OR Al) OR FlEXIBLE METAl
CONDUIT. MINIMUM DIAMETER SHAlL BE 112". CONDUIT AND WIRING (WITH
THE EXCEPTION OF FEEDERS IN ELECTRICAl CLOSET) SHAll BE EXPOSED.
UNDERGROUND CONDUIT SHAlL BE PVC SCHEDULE 80.

16. DEVICE COVERPLATES SHAlL MATCH EXISTING

17. EXISTING PANELBOARDS ARE NOTED AND SHAll BE AlTERED AS
INDICATED IN THE CONTRACT. ,

, 18. PROVIDE NEW CIRCUIT BREAKERS AS INDICATED ON THE DRAWINGS.
NEW EQUIPMENT SHAll MATCH EXISTING" INSTAllED EQUIPMENT
SHAll BE OF THE SAME MANUFACTURERS AND TYPE AS SIMIlAR
EXISTING EQUIPMENT. INTERRUPTING RATING OF EQUIPMENT SHAll
BE THE SAME AS THAT OF EXISTING EQUIPMENT.

19. COORDINATE AlL WORK REQUIRING INTERRUPTION OF ELECTRICAl
POWER WITH THE BUILDING OWNER AND OBTAIN WRITTEN
PERMISSION FROM THE BUILDING OWNER PRIOR TO SHUTTING
DOWN POWER TO ANY SWITCHBOARD. ADDITIONAlLY, PROVIDE
NOTICE TO All OTHER TRADES OF AlL SCHEDULED INTERRUPTIONS.

20. HOMERUNS TO THE PANELBOARD MAY BE RUN TOGETHER IN ONE'
CONDUIT, PROVIDED THAT THE MAXIMUM UNBAlANCED CURRENT
IN THE NEUTRAl DOES NOT EXCEED THE CAPACITY OF THE WIRE.
NO MORE THAN THREE SINGLE PHASE CIRCUITS SERVED FROM
DIFFERENT PHASES OR ONE THREE PHASE CIRCUIT SHAll BE
INSTAlLED IN ONE RACEWAY. WHERE SINGLE CIRCUIT HOMERUNS
ARE INDICATED ON PlAN, DO NOT SHARE HOME RUN WITH OTHER
CIRCUITS. "

21. CLEARLY lABEL AlL CIRCUIT BR~ERSWITH AN UPDATED
DIRECTORY CARD IN AlL PANELBOARDS SERVING THESE FLOORS AS
TO DEVICES AND THEIR ROOMS SERVED.

22. THE ELECTRiCAl PlANS ARE DIAGRAMMATIC ONLY. COORDINATE
ELECTRICAL EQUIPMENT LOCATION AND INSTAllATION WITH
EQUIPMENT BEING SERVED.

23. AlL CONDUCTORS SHAll BE IDENTIFIED.

24. ELECTRiCAl SYSTEM SHALL BE GROUNDED. PROVIDE GROUND WIRE
FOR EACH CONDUIT AND EACH PIECE OF EQUIPMENT. .

25. CONTRACTOR SHAlL COORDINATE AND ADJUST RECEPTAClES AND!
OR CIRCUITS WITH ACTUAl EQUIPMENT PURCHASE WHEN APPROVED
EQUIPMENT DIFFERS FROM ORIGiNAl CONTRACT DRAWINGS.

26. THE ELECTRiCAl CONTRACTOR SHAll SUBMIT TO'THE OWNER, (1')
SET OF AS BUILT DRAWINGS, APPROVED SHOP DRAWINGS AND ANY
MODIFICATIONS THAT HAVE BEEN MADE DURING CONSTRUCTION

. BEFORE FiNAl PAYMENT.

G GROUND

MH MOUNTING HEIGHT

P POLE
PNL PANEL, PANElBOARD

R RELOCATED
RCPT RECEPTACLE

TYP TYPiCAl

U.O.N. UNLESS OTHERWISE NOTED

V VOLTAGE

W WIRE

WP WEATHERPROOF

ABBREVIATIONS

A AMPS

A.F.F. ABOVE FINISHED FLOOR

BLDG BUILDING

C CONDUIT

CB CIRCUIT BREAKER

E EXISTING TO REMAIN

ER RELOCATE EXISTING

EXST EXISTING·

FSS FUSIBLE SAFETY SWITCH

DSGN D n~ I~C:IIC::
DR

I <::HA~~~R

VERIFY SCAlE ELECTRICAl

DWG E-1

SHEET 10

DATE FEB 2001

PROJ 153691.31.01.03.30

ELECTRICAL NOTES AND LEGENDS

NIROP FRIDlEY
GROUNDWATER EXTRACTION SYSTEM

FRIDLEY,MNCH2MHILL
BAR IS ONE INCH ON
ORIGINAl DRAWING.

o '"IF NOT ONE INCH ON
THIS SHEET, ADJUST

SCALES ACCORDINGLY.BY IAPVDREVISIONNO. I DATEAPVD
CHK n nnAl>
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NEW Mee NO" 1 ELEVATION
NTS

AIR SPARGE BLOWDOWN
BLOWER PUMP

METlERING 8-104 P-l02
SECTION

10KW ASUFEED ASUFEED
SPACE PUMP . PUMP

HEATER P-101A P-101B

SUMP
PUMP
P-103

SPACE SPACE SPACE

SPACE SPACE SPACE

- AIR SPARGE BLOWDOWN
BLOWER PUMP

METERING 8-104 P-l02- SECTION

-

_.
SPACE

ASUFEED . ASUFEED
PUMP PUMP
P-101A P-101B

'" SUMP- PUMP
oj P-103

- PNL·
SPACE SPACE

J
A CD

< SPACE

SPACE 0 SPACE SPACE
.

A

B

J

G

H

K

l

C

o

E

F

EXISTING Mee NO"'1 ELEVATION
NTS

WORK NOTES:

CD PROVIDE 15OA, 18 KAIC CIRCUIT BREAKER INCLUDING NEW DOOR,
PLUG-IN UNIT AND DISCONNECT HANDLE. RELOCATE EXISTING
SUPPORT PAN AND REMOVE EXISTING DOOR.

o REPLACE EXISTING 1 S.F. DOOR WITH 1/2 S.F. DOOR.

6) REPLACE RATING PLUG ON EXISTING 400 AF CB. SEE NOTE 1
ON SHEET E-6. .

[3II4,1#8G-11/4"C)

[3114, 1#8G-l 1/4"C)

._._.,
I
I
I
I

._.~

3C.

61
~n.~
~:::;;o

~~~

.3C

100A) ..

~ SOLID STATE

V REDUCED
VOLTAGE

'. STARTER

100A )

~ . SOLID STATE

V REDUCED
VOLTAGE

• STARTER

--_._.-._.,
I
I
I
I

-_.~

(3#12,1#12G-314"C)

. [3#12, 1#12G-314"C)

3A

3A

15A )

L

WCl~
z~O

~~~~~
D-LLaU~,£L.

[3114, 1#8G-11/4"C)

[3114, 1#8G-l 1/4"C)

2C

·61
~Q.<
:J~o
rn~­
<o..ei.

2C

100A ) . 15A ') .

rVSOLID STATE 11
n REDUCED
. VOLTAGE'

STARTER

l00A )

~.. . SOLID ST~TE. V REDUCED
VOLTAGE

, STARTER

[3#12, 1#12G-314"C)

(3#12, 1#12G-314"C)

2A

15A )

L

2A

15A )

L

.._....... ....... w····
Cl
a:

~~~
a: 0 ­--' ,<m:::;;

(3#110, 1#6G-2"C)

11

11

PNL
A

18~)

EXISTING BUILDING NO" 52/53 Mec NO.1 ONE LINE DIAGRAM

NEW BUILDING NO" 52/53 Mee NO. 1 ONE LINE DIAGRAM

(3#12,l#12G-314"C)

[3#12.1#12G-314"C)

. -- . -- . --' ,. -- . --.' --

~
~

a:Q.
0l1.8
9~";"
u."'Q.

15A )

L

480V AC. 3 PHASE, 60 HERTZ, 600A MLO MOTOR CONTROLCE~R NO.1 (A-B CENTERLINE)

480V AC, 3 PHASE, 60 HERTZ, 600A MLO MOTOR CONTROL CENTER NO.1 (A-B CENTERLINE)

1E

~rn

(311410, 1114G-2"C)

(311410, lt14G-2"C)

lA

1A

. __.. -_.-_. __ ._-.

::.':'1 ==- 14 crs

I
I
I
L

IDSGND n",''''''''''''
DR VERIFY SCALE . ' ------------r-------:---~----....:...-T-----'----~--=--~-----.:....----'""T:...--~--:...--.J

'" BAR IS ONE INOi ON . ELE 1
CHK: nn..., '. ORIGINAlORAWlNG. CH2MHI NIROPFRIDLEY CTRICAL SHEET 11
APVD

n
. :NOTONEINCH~ LL GROUNDWATER EXTlRACTION SYSTEM MCC No.1 ONE-LINE DIAGRAMS DWG E-2

NO. DATE REVISION BY IA~~ THIS SHEET,ADJUST . . FRIDLEY. MN. AND ELEVATIONI"'"YU SCALES ACCORDINGlY. • • DATE FEB 2001PROJ 153691.31.01.03.30

W Zl1. Cl 0 wCl:!: 0DISCONNECTHEATER~ ::E
W~ a: a: lH· - z~O
~D-~

AND RECONNECT TO W <w
~~~~~

NEW CIRCUIT FROM PNL A a:l1.
~ ll;:!:~ ~o..$

~:::;;o
0l1.8

~::EO·9~";" a: 0 - m;:)'; _J...J::t'7 U):J'7rn <jij~ <Q.l1. a.u..ma..Q. <l1.l1.u.rnQ.

10KW
SPACE

HEATER

~~~~tET~~:S~, _. _. _. -'l
. I r J

225A ) 480V AC
3 PHASE

WESTINGHOUSE~L'~ J
CIRCUIT BREAKER • - • • - • - •
CGA TYPE WITH CARRIER [311410, 1114G-2"C)

REPLACE crs WITH
600/5 crs

ISTING ,'-'-'-'-'l
SUBSTATI~ " '. r '

. CUBICLE9A4B I i 0 . j'

. 400A) 480V AC I
. ~ 3 PHASE

EXISTlNG~·' --" _]1. _. _. J
WESTINGHOUSE
CIRCUIT BREAKER
CGA TYPE WITH CARRIER
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DATE FEB 2001

PROJ 153691.31.01.03.30

SHEET 12

DWG E-3

PLOT DATE: 29'MAY-2001

l
J

ELECTRICAl

PNL P1 ONE-LINE DIAGRAMS
AND ELEVATION

[3#8,1 #1 OG-314"C)

[3#8, 1#10G)
[3#10, 1#10G-llfl"C)

FILENAME: dl53691eOO2.dgn

[3#10,1#1OG-314"C)

~~::>1­
n.<

f"-[3#12 -lfl"C) f::::13#12 - lfl"C) f"::::[3#12 - 1fl"C)

COMBINATION,,~~' ! COMBINATlON,,~~' !
STARTER. I STARTER. 1 I
460 V, 0 460 V,
3 PHASE T 3 PHASE T

n.'
:::;"\'
::>1­
n.<

n.1O
:::;"7
:::lI­n.<

~~rl
COMBINATION,,' ,
STARTER.. 0 I
460 V .
3 PHAsE T

0..<
~"7::>1­
n.<

NIROP FRIDLEY
GROUNDWATER EXTRACTION SYSTEM

. FRIDLEY, MN
\ .

480V PRIMARY
120/240 SECONDARY
15 twA, 1 PHASE

n.1O
~~
n.<

[2#4, 1 1I4"C)

LIGHTING AND CONTROL
POWER PANEL P-2

(2#4, 1 1/4"C)

480V PRIMARY
120/240 SECONDARY
15 twA, 1 PHASE

LIGHTING AND CONTROL
POWER PANa P-2

[3#10,l#IOG-314"C)

-'-'-'-.'-'-'-'-'-'~

I ..' 1 '
4liA) . 30A)~ I

- , - • - ~[3#~2-1fl"C; - • - ~ - f;';"~~---.J

~~'I
COMBINATION,,' ,
STARTER. I
460 V 1
3 PHAsE ,T

[3#10,l#10G-314"C)

[3#6, 1#6G-l"C)

n.<:::;<?
::>':'
n.<

NEW BUILDING NO" 52/53 PNL P1 ONE LINE DIAGRAM.

EXISTING BUILDING NO" 52/53 PNL P1 ONE LINE DIAGRAM

[3#6,l#6G-1"C)

~~::>1­n.<

[3#10, 1#12G-1/2"C)

[3#10,l#12G-l/X'C) I

:::;'l'
K<

n.
:::;~
::>1­
n.<

L~ I : EXISTING HEATER

3"P.'" '"''' ,.",w '"WHO '0. "'"MCC
~ ~o,ae~,~~

,-~ ~y
".~: . I I

""2i-~l00A

1

WlRF2NAY---C

.II .
3OA) 20A)

. $[3#1;-~)' - ... _. $[3#6:1/X'C) • _. -. =f;[3#1~--:::]'

~~I .. ~~I ~~I
COMBINATION~' • COMBINATION,,' '. COMBINATION,,' ,
STARTER, 0 I STARTER,· I STARTER. 0 I
460 V, 460 V, . 2 460 V,
3 PHASE ,T, ·3PHASE . , T ,3PHASE ,T. ,

PNLA

DSGN" ne ,e",," VERIFY SCAlE
12-1 7/14101 HORSEPOWERS FOR PUMPS AT-9 AND AT-10

DR .. PREVI()USLY REVE_RSED. CORRECT ON THIS ORAWING. BAR IS ONE INCH ON

I CH2MHILLORIGINAl DRAWING.

CHK n ""AD
12-2 8/1101 AT-7 CIRCUIT BRAKERIMCC CONNECTlONS 0 '"IF NOT ONE INCH ON

nus SHEET, ADJUSTAPVD NO. DATE REVISION BY ~ SCALESACCORDINGl.Y.

L

L

[1-1/4"C, 3#4, l#8G]~

PANELP-l~ "

~. -Z60~,;;A~U~,'l
J f. I _SEE NOTE 6 ON SHEET E-6

L._.100~A~.. .J
IX IX,
Xcrs X
Lx Lx-I

PANELP-l~ . - ~OOA) . - . - . - . - . - . - , - . - • - . - . - . - . - . - . - . - . - . - . - . - . - . - . - . - . - • - . - . - . - . -- •

! 1 .. 1 1. 1 1-
30A) . 30A) _ 20A) 40A). 30A)

. - • - . -.f;[3#~2~) - : - . - . - . ~[~1~;- .-' - . - • -f;13#1'2-1fl"C; - • - . - . - . '[3#12-1~~ - .. ' - . - . =f;[3#I~--::J

COMBINATION~~~! COMBINATION,,~~!' COMBINATION,,~~ ! COMBINATION,,~~!
~ 0 I ~ 0 I ~ I ~ I460 V, - 460 V, 460 V, 0 460 V, 1

, ..."" T· '''''''''. . T. "'''''' . L~~ "'''''' . T .
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WORK NOTES: .

(]) SEE "GENERAL CONTROL NOTE~" ON SHEET E-1.

o SEE DWG E-o AND M-X.

(2) PROVIDE 1-2OA CB FOR NEW FIT..

13I4"C. 4#14, 1#14GJ--§!J· .
. (TYP.) .

13I4"C, 12#14, 1#14GJ J

TOJ1

PAVEMENT

EXI5Tlf'lG 12ll\! PANEL 1'-2

rEXisrNC 480V PANEL P·1

CONTROL HOUSE BUILDING NO. 53

I

I
I

l;0·EXiSTiNG WELLi "liMfl CONmOL
I PA~~EL .

I . ~
I

i

,.p,

--;::-

~

~.,."OTOR CONTR.Ol
CENTER NO.1

I
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.!-.,,~ "~~;'i..i,!~>:-''';;:~

/ ,~:,~,,; -:,';':. _. i~" ..... :';:-..

"
-- ...c~fcccc-~-,c,cc-il·_

- I'C~.C_"~:::.'...:.~ ce., iUI_n~-:l __ m_ft - ;- L_.=J II
-~lifO) ~ j- 1: ,

A.:: 'f.-I".

r1
\ i"-J

I

; ~,<. ~

;-,' ': ;~~; ."" .....~,
..:~. ~ :~)f.[. :-~.-: .....

.... ::"" ril,:"V ;"~~:. ,., ..

I
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DR

CHI<

APVO

CONDUIT LOCATIONS
FLOW METER AT AT'10 MOVED TO CORRECT LOCATION
CORRECT LOCATIONS OF AT-7, AT-8, AT-9

NO. I DATE I REVISION BY

VERIFY SCALE
BAR IS ONE INCH ON
ORIGINAL DRAWING.
o ,"

IF NOT ONE INCH ON
THIS SHEET. ADJUST

SCALES ACCORDINGLY.

CH2MHILL
NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM
. FRIDLEY, MN .

\

ELECTRICAL

BUILDING 52/53
PLAN

SHEET 13

DWG E-4

DATEFEB 2001
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PANEL A SCHEDULE

PANEL: PNl-A MAIN: 225AMLO

SERVICE VOLTAGE: 480V, 3P, 3W BUS SIZE: 225 A

18 KAIC MOUNTING: SURFACE

• REMARKS:

LOAD (AMP)
CIRCUIT DESCRIPTION

BKR CKT CKT BKR LOAD (AMP)

A B C AlP NO. NO. AlP A B C

60 PANELP-l .,-. 90/3 lA 2A 20/3 AT-7 4.8

60 ( r. .:\ 3B 4B 4.8

60 \.'-./ ...... 5C 6C 4.8

12 10KWHEATER 20/3 7A SA 20/3 AT-8 1.6

12 9B lOB 1.6

12 11C 12C 1.6

SPACE 13A 14A 20/3 AT-9 2.1

15B 16B 2.1

HC 18C 2.1
19A 20A 20/3 AT·10 11

21B 22B I 11

23C 24C , 11

TOTAL 92 92 92,

J

PANEL SCHEDULE P-1
MNFR.&TYPE ITE 'CABINET SUR. MOUNTED MAINS l00A. SERVICE 240 /480 V.

3 PHASE 3W. 60HZ CONNECTED LOADS (KVA)- AD L'~o.!-Cll.!...- TOTAL_X__ INTERGRADEDSYSTEMINTERR.

. ENGRAVE NAMEPLATE P-l " RATING 10,000 ' A.RMSSYM

LOADS SERVED I~~~ KW ~~ GND. BAR (SIN) ~~ KW I~~ LOADS SERVED'

C SPARE 30 III

=1 1=
2 2.2 30 PUMP AT-3

I ~ ./ 3 4 I
\ f '-.J...........~ 5 6 I

PUMP AT-5 20 2.2 7

I I B 30 PUMP AT-58

I 9 10 I
I 11 12 I

PUMP AT·SA 20 13

I I 14 9.5 30 PANEL P-2 (SERVES I PHASEtOAD)

I 15 16 I
I 17 18 t

SPARE 50 19

1·· I
20 20 SUMP

I 21 22 I
t 23 24 I

RELOCATE. SEE "ELEVATION
NEW" THIS SHEET

PROVIDE NEW FLEXIBLE
.CONDUIT TO EXISTING
WIREWAY. PROVIDE
13l4"C, 2- 118, #lOGNDJ
TO PANEL P-l AND
(1"C, 3- #4, tllOGNDJ
TOPANELP-2

I

/

480V
PANEL A

TRANSFORMER

!'-REMOVE
STEEL
CHANNEL~

REMOVE

I I TRANSFORMER

AT-10

~
112" CONDUITS TO
EXISTING PUMPS

METER

112" CONDUITS TO
EXISTING PUMPS

~

CTCABINET

COMB.
START
AT-5A

COMB.
START
AT-5B

COMB.
START
AT·5B

COMB.
START
AT-SA

COMB.
START
AT-3

o

COMB.
START
AT~2

~~~~

,.....---, ,.....---, ,.....---, r--

PANEL
P·l

480V.
PANEL
. P·1

fA\ ELEVATION - EXISTING
E·5 NTS

EXISTING
WIRE WAY

PANEL
P·2

12OV.
PANEL

P·2

n

NOTE: SEE "ELEVATION· NEW" 'THIS SHEET FOR NEW WORK.

..-

II

WELLPUMP-­
CONTROL PANEL

WELL PUMP
CONTROL PANEL.

fA\ ELEVATION - NEW
E-5 NTS,: PANEL P-1 SCHEDULE

D

VERIFY SCALE

PROJ 153691.31.01.03.30

I
DSGN

11
4-1 7/14101

DR : ~::: ~~~ ::~:
CHK 14-4 8/1101

APVD • NO. I DATE

TRANSFORMER LOCATION

CORRECT LOCATIONS OF AT-7, AT·9
CIRCUIT BREAKER CHANGED TO 90A FROM 100A

PUMP AT·2 CIRCUIT B'REAKER CHANGED TO SPARE

REVISION BY

BAR IS ONE INCH ON
ORIGINAL DRAWING.
o ,"

IF NOT ONE INCH ON
THIS SHEET. ADJUST

SCALES ACCORDINGl.Y.

CH2MHILL
NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM
FRIDLEY, MN

ELECTRICAL

I;LEVATION AND SCHEDULES

SHEET

DWG

DATE

.14

E-5

FEB 2001
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NOTES:

1. EXISTING CIRCUIT BREAKERIN CUBICLE 9MB IS A WESTINGHOUSE
TYPE HLCGA CIRCUIT BREAKER MOUNTED ON A DRAW OUT CABINET.
REPLACE EXISTING 225 A PLUG WITH NEW 400A PLUG MODEL No. 4LC
400. MODIFY LINE AND LOAD TERMINALS AS NEEDED FOR 400A SERVICE.

2. TERMINATE NEW SET OF 3-#410 CABLES TO CIRCUIT BREAKER AT
CUBICLE 9MB.

3. REMOVE ALL 'ELECTRICAL EQUIPMENT, WIRING AND CONDUIT
ASSOCIATED WITH AT-l AND AT-4. SEE NOTES 4 AND 5. CONTROL
WIRING SHALL BE REMOVED BACK TO PLC IN BLDG 52.

4. SEE REFERENCE SHEET DER 25-400E22 FOR LOCATION AND
, DESCRIPTION.

5. REMOVE EXISTING 20A CIRCUIT BREAKER LOCATED AT EACH
TAP. BURIED CONDUIT SHALL REMAJN.

6. REMOVE ALL ELECTRICAL WIRING, CONDUIT AND ASSOCIATED
100A CIRCUIT BREAKER GOING FROM B2-13S12W-28WTRUMBULL

, 1000A BUS AND PANEL P-l LOCATED IN BUILDING 53. BURIED
CONDUIT SHALL REMAIN. SEE NOTE 4.

. 7. IT IS ASSUMED THAT THE EXISTING SPARE CONDUIT IS USABLE.
'CONTRACTOR SHALL PROVIDE A PRICED OPTION FOR PROVIDING
ON NEW 2" SCHEDULE ao CONDUIT FROM MCC-l TO PULL BOX
IN NIROP BUILDING IN CASE EXISTING SPARE IS NOT USABLE.

a. CONTRACTOR IS REQUIRED TO FIELD VERIFY WORK REQUIRED
TO TERMINATE CABLE AND MODIFY CIRCUIT BREAKER ARRANGEMENT
FOR 400A SERVICE. "

9. PROVIDE DIRECT BURIED PVC SCHEDULE 40 CONDUIT FOR POWER
CIRCUITS SERVING PUMPS AT-7, AT-8, AT-9, AND AT-l0. SEE SHEET E-3
FOR CIRCUIT DISCRIPTION. SEE M-X FOR LOCATION OF PUMPS.'
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SEE SITE PLAN
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o TIERMINAL IN PNL CP2
o TERMINAL IN PUMP CONTROLLER.' .
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SECTION
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~CUT AND CAP BURIED
3" GEl FROM AT-1Ao
SEE NOTE 2.

NEW BURIED 3" GEl
FROM AT-7. TIE INTO )
EXIST1NG 3" GEl FROM
AT-4. SEE NOTE 1:
NEW BURIED 3" GEl
FROM AT-8. TIE INTO (
EXISTING 3" GEl FROM
AT-1A. SEE NOTE 2.

[

CUT AND CAP BURIED
3" GEl FROM AT-4~
SEE NOTE 1.

-GI q

BURIED 2-1/2" GEl
FROMAT-5B

MECHANICAL

BUILDING 52/53
PARTIAL PLAN

~

I
024
! ; I

/.BURIED 4" GEL
/. FROM AT-g.

::>\,ALL: ./2"=1'-0"

I
-BURIED 4" GEL
. FROM AT-3A
. .

NOTES:

1. CUT EXISTING BURIED 3" PVC GEl FROM AT-4.
REMOVE A SECTION OF PIPING OF SUFFICIENT
LENGTH TO CONNECT NEW 3" PVC
SCHEDULE 80 GEL FROM AT-8.· DRAIN EXISTING
PIPING PRIOR TO CUTIlNG PIPING. CAP UNE
CAP. EXISTING UNE FROM AT-4.

2. CUT EXISTING BURIED 3" PVC GEl FROM AT-1A.
REMOVE A SECTION OF PIPING OF SUFFICIENT
LENGTH TO. CONNECT NEW 3" PVC
SCHEDULE 80 GEl FROM AT-7. DRAIN' EXISTING
PIPING PRIOR TO CUTIlNG PIPING. CAP UNE .
CAP EXISTING UNE FROM AT-1A.
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Packer Assembly Details for AT-3A
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• TECHJUCAL MEMORANDUM .. CH2MHILL

Revised.Air Emission Estimates from the Groundwater
TreatmentFacility at NIROP Fridley, MN
PREPARED FOR:

PREPARED BY:

DATE:

Naval Facilities Engineering Command

CH2MHILL

May 31, 2001

•

•

The groundwater treabnent system at the NIROP facility in Fridley, MN will be pumping
from several new extraction wells and will cease pump from several existing wells. Based
on these changes CH2M HILL performed·an assessment to estimate the maximum potential
air emissions from the groundwater treabnent system at the NIROP Facility in Fridley, MN.
This assessment was performed to determine if the changes would trigger any regulatory
and/or permit requirements and to determine if the estimated emissions from the system
would remain below the calculated site specific, allowable emission rates for each of the
individual hazardous air pollutants (HAPs) of concern.

In Minnesota additional permit requirements and/or modifications are typically triggered
by modifications that would cause the source to exceed the state and/or federal regulatory
thresholds. The applicable state and federal regulatory thresholds for this source are 25 tons
per year for total HAPs and/or 10 tons per year for any individual HAP. However, site­
specific allowable emission rates for five individual HAPS were previously calculated for
this sib~1. The revised emission estimates for the groundwater treatment facility were
calculated and compared to both the regulatory thresholds and to the site-specific allowable
emission rates based on the previously approved document1.

Estimated emissions were calculated by multiplying the maXimum concentration of each
HAP by the current, projected and maximum flow rates. The total qurent flow rate for this
system is 599 gpm (gallons per minute). The projected flow rate for this system is 725 gpm.
The total maximum flow rate for this system is assumed to be 1000 gpm based on the
specifications of the system. The maximum concentrations for each of the five HAPs were
determined by reviewing historical analytical data available since 1995, from each of the
individual extraction wells that will be used in thenews system configuration. These
calculations are provided in Attachment A. A summary of these emission estimates is
shown in Table 1.

TABLE 1
Summary of Emission Estimates

1 Reference: ·Calculation of Site-SpecifIC Allowable Emission Rates, Groundwater Treatment Facility, NIROP Fridley, Fridley,
Minnesota, Unit IdentifICation Code: N91192, Contract No. N62467-93-0-1106, September 1998, Southern Division, Naval
Facilities Engineering Command, North Charleston, South Carolina, 29419-9010"

MKElFRIDtEY GW EMISSION ESTIMATES MEMO REV1.00c



REVISED AIR EMISSION ESTIMATES FROM THE GROUNDWATER TREATMENT FAOUTY AT NIROP FRJOtfY. MN

.. Parameter Regulatory Slte-Specific Current Emission Projected Emission Maximum Emission
Threshold Allowable Rate1 Rate2 Rate'

Emission Rate
(tonslyr) (ug/sec) 1 (ug/sec) (tonslyr) (ug/sec) (tonslyr) (Ug/sec) (tonslyr)

Trichloroethylene 10 1.6 x 1d' 7.7 x 10· 2.68 8.7 x 10· 3.02 2.5 x 1<t 8.33

Methylene'Chloride 10 5.4 x108 8.6 x 101 . 0.003 8.6 x 101 0.003 3.2 x 1lY 0.011

PerchJoroethyiene 10 4.6 x 108 1.4 x 1lY 0.005 12 x 1lY 0.004 6.3 x 1lY 0.022

1,1, DichlorOetttytene 10 5.4 x ld' 5.8 x 101 0.002 2.9 x 101 0.001 4.9x llY 0.017

1,1, Dichloroethane 10 1.35 x 10" 1.4 x 1lY 0.005 1.2 x llY 0.002 1.4 x 10' 0.048

TotalVOCs 25 2.94 3.22 9.06

1Based on results obtained in reference 1 below.
2Calculated using current and projected flow rates and maximum historical conCentrations.
3Calculated using the maximum flow rate and maximum historical concentrations. .

This memo documents that the "worst case" emission estimate based on historical data and
maximum flow rates do not exceed either the regulatory thresholds or the site-specific
allowable emission estimates. Therefore, based on these comparisons cH2M: I-llLL does not
anticipate any additional regulatory and/or permitting requirements and recommends that
this.system can continue to operate under the guidelines determined by the MPCA.
Quarterly actual emissions estimates required by MPCA operating guidelines will still need
to be provided to MPCA by theNavy..

•
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NIROPF.Y·
Fridley, Minnesota

Revised Emiss.stimates
Groundwater Treatment Facility .

•••••Comparison of Modeled Emissions
to Revised Emission Estimates

From Modeling ReDort Revised Emission Rates Current and Prolected
Maximum

Threshold per Maximum Projected Maximum Projected
Federal Allowable Anticipated Current Emission Current Emission

Regulations Emission Rate Emission Rate Emission Rate Rate Emission Rate Rate

Parameter (tonslyr) (tonslyr) (1) (tonslyr) (1) (tonslyr) (2) (tons/yr) (2) (tonslyr) (2) (tonslyr) (2)

Trichloroethylene 10 56 6.58 2.68 3.02 8.33 8.33
methylene chloride 10 188 0.09 0.003 0.003 0.011 0.011
perchloroethylene
(tetrachloroethylene) 10 160 0.02 0.005 0.004· 0.022 0.022
1,1-dichloroethylene
(1,1-dichlorethene) 10 2 0.01 0.002 0.001 0.017 0.017
1,1-dichloroetha~e 10 4,694 0.02 0.005 0.002 0.048 0.048

TotalVOCs 25 5,100 6.72 2.94 3.22 9.06 9.06
Notes:
(1) Total VOCs for Allowable Emissions Rate and Maximum Anticipated Emission Rate Is equal to the sum of the 5 individual VOCs.
(2) Total VOCs for Revised Maximum Anticipated Emission Rate is based on available analytical data for Total VOCs..
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NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates
Groundwater Treatment Facility.

Modeled AERs

Allowable Maximum
Groundwater Anticipated Maximum Maximum

Allowable Allowable Allowable Treatment Flow Allowable Allowable Groundwater . Anticipated Anticipated
Emleslon Rate Emission Rate Emission Rate Concentration rate Emission Rate Emission Rate Concentration Emission Rate Emission Rate

Parameter (ug/sec) (Ibs1day) (tonslyr) (mg/l) (gpm) (Ibslday) (ton8/yr) (mg/l) (Ibalday) . (tonalyr)
Trichloroethylene 1.60E+06 305 56 25 1000 300 54.82 3 36.05 6.58
methylene chloride 5.40E+06 1029 188 85 1000 1,021 186.40 0.04 0.48 0.09
perchloroethylene
(tetrachloroethylene) 4.60E+06 876 160 73 1000 877 160.08 0.01 0.12. 0.02
1,1-dlchloroethylene
(1,1-dlchlorethene) 5.40E+04 10 2 0.85 1000 10 1.86 0.005 0.06 0.01
1,1-dlchloroethane 1.35E+OB 25719 4694 2100 1000 25,233 4,605 0.01 0.12 0.02

this data Is based on Information provtded in the following document: "Calculation of Site-Specific Allowable Emission Rates - Groundwater Treatment Facility, NIROP Fridley, Fridley, Minnesota
September 199B, Southam Division Naval Facilities Engineering Command, North Charleston, South Carolina 29419-9010."
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NIROP.Y
Fridley, Minnesota

Revised Emiss.stimates
Groundwater Treatment Facility •Data Sources

725599Total Flow Rate (gpm)

Ava. Flow Rate (aDm) VOC Data available
extraction Well No. Current ProJectecl from extraction Well from nearby Monitoring Well

AT·1A 52 0 NR
AT-2 34 0 NR

Total vecs =1244 ugIL
AT·3A 235 245 (Sampled on 10/1/00 by Baywest)
AT-4 38 0 NR

Total vecs =636 uglL (Sampled
AT-5A 156 175 on 10/1/00 by Baywest)

Total vecs = 522.4.uglL
AT·5B 84 70 (Sampled on 10/1/00 by Baywest)
AT-6 0 0 NA

- At well MS-358 a TCE concentration of 220 Uglt
AT·7. 0 50 NA (Sampled date:10/13100 by Baywest)

At well MS-34S a TCE concentration of 32 ugll
AT-8 0 15 . NA (Sampleddate:10/121OO.by Baywest)

. At well MS·321 a TCE concentration of 1400 ugll
AT-9 0 150 NA (Sampled date:10/18100 by Baywesl)

At well 12-IS a TCE concentration of 34 ugll
AT·10 0 20 NA (Sampled date:10/16100 by Baywesl)... ---

NR • Not required
NA • Not applicableINot available
gpni • gallons per minute
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NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates.
Groundwater Treatment Facility

Parameter: VOCs

Wells operating at current VB. proJected flows and latest avallsble concentrations
Current Proleeted

Ava. Flow Rate (aDm) Ava. Flow Rate (aDd) Latest Date 10/00 VOC Emissions VOC Emissions

Extraction Well No. Current ProJected Current ProJected vec (uglL) (2) Ibslday lbelyear tonslyear Ibs/day Ibslyear lonslyear
AT·1A 52 0 74,880 0 20.2 0.01 0.00
AT·21

" 34 0 48,960 0 825 0.34 0.00
AT~3A .235 245 338,400 352,800 1244.2 3.51 3.66
AT-4 38 0 54,720 0 336.3 0.15· 0.00

- AT·5A 156 175 224,640 252,000 636.3 1.19 1,34
AT·56 84 70 120,960 100,800 522.4 0.53 0.44
AT-6 0 0 0 0 NR
AT·7 0 50 0 72,OOU 220 0.00 0.13
AT-8 0 15 0 21,600 32 0.00 0.01
AT·9 0 150 0 216,000 1400 0.00 2,52
AI·1U U "U U "O,OUU "" u.uu U.U

Totel 599 725 862,560 . 1,044,000 5.74 2094 1.06 8.11 2960 1.48

Max flew rate &max cone 1000 1,000 1,440,000 1,440,000 1400 16.82 6140 3.07 16.82 6140 3.07

Welts operating at current vs. projected flows and historical concentrations (maximum values since 1996)
Current Pro/ected

Ava. Flow Rate (aDm) Ava. Flow Rate /aDd\ Historical Data vec Emissions VOC Emissions

Extraction Well No. Current Projected Current ProJected vec (ug/L) (2) lbe/day Ibs/year tonslyear lba/day lbs1year lonslyear
AT·1A 52 0 74,880 0 80.9 . 0.05 O.OU
AI·2 34 0 48,960 0 4130 1.69 0.00

AT·3A 235 245 338,400 352,800 3300 9.32 9.71
AT-4 38 0 54,720 0 1193 0~54 0.00

AT-5A 156 175 224,640 252,000 1900 3.56 4.00.
AT·5B 84 70 120,960 100,800 957 0.97 0.80
AT-6 0 0 0 0 NR
AT·7 0 50 0 72,000 220 0.00 0.13
AT-8 0 15 0 21,600 32 0.00 0.01
AT-9· 0 150 0 216,000 T400 0.00 2.52
AI-1U U "U U :lO,llUU :lUUU U.UU U.'IO

Total 599 725 862,560 1,044,000 'f5:f3 OOOf 2.94 17.66 6440 3.22

Max flow rate &max cone 1000 1,000 1,440,000 1,440,000 4130 49.63 18113 9.08 ·49.63 16113 9.08

Notes:
NR • Not required
gpm • gallons per mlnU1e, gpel • gallons per day
(1) Latest data available for AT·2 Is from 5/00, all other data Is from 10/00.
(2) VOC data for AT·7, AT-8, AT·9 and AT-10 based on TCE concentrations, no other VOC data are available at these locations. Total VOCs for AT·1A, 2, 3A, 4, 5A and 5B
Is equal to the sum of the following VOCs: .

Chloromethane, Bromomethane, Dlchlorodlfluoromethane, Vlnyl chloride, Chloroelhane, Methylene chloride, Trichlorofluoromethane, 1,1-Dlchloroethylene, 1,1·Dlchloroetharie,
Total 1,2·Dlchloroethylene, ( If 8010 -cIs) ChlorofOrm, 1,2·Dlchloroethane, 1,1,1·Trichloroethane, Carbon tetrachloride, Bromodlchloromethane, 1,2·Dlchloropropane,
cls-1,3·Dlchloro-1-propene, Trichlorethylene, Dlbromochloromethane, 1,1,2-Trichloroethane, trans-1,3·Dlchloro-1-propene, 2-Chloroethylvlnyl ether, Bromofonn,
1,1 ,2,2·Tetrachloroethane, Tetrachloroethylene, Chlorobenzene, 1,3·Dlchlorobenzene, 1,2·Dlchlorobenzene, 1,4-DlchlorObenzene, Acetone carI:lon disulfide 2 BU1anone
Benzene 4-methyl·2-pentanone 2·Hexanone Toluene ethyIbenzene Styrene Xylene

Attach•.xls • 0.01



NIROP.Y
Fridley. esota

Revised Emi.stimates
Groundwater Tr ent Facility

parame.E

Wells operating'at current vs; projected flows and latest available concentrations
Current· Prolected

Ava. Flow Rate (aDm) Ava. Flow Rate (aDd) Latest Data 10/00'" TCE Emissions TCE Em/sslons

extraction Well No. Current Projected Current Projected TCE (ug/L) Ibslday Ibslyear tonslyear Ibslday Ibslyear tonslyear
AT·1A 52 0 74,880 0 15 0.01 0.00
AT-2"J 34 0 48,960 0 490 0.20 0.00
AT-3A 235 245 338,400 352,800 1000 2.82 2.94
AT-4 38 0 54,720 0 110 0.05 0.00

AT·5A 156 175 224,640 252,000 570 1.07 1.20
AT·58 84 70 120,960 100,800 470 0.47 0.40
AT·6 0 0 0 O' NR
AT-7 0 50 0 72,000 220 0.00 0.13
AT-8 0 15 0 21,600 32 0.00 0.01
AT-9 0 150 0 216,000 1400 0.00 2.52
AI-l0 U :.!O . 0 :.!1l,IlUU ~ U.UU U.U·

Total 599 725 862,560 1,044,000 4.63 1689 0.84 7.21 2631 1.32

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 1400 16.82 6140 3.07 16.82 6140 3.07

Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995)
Current ProJected

Ava. Flow Rate (aDm) Ava. Flow Rate (aDd) Historical Data TCEEmlsslons TCE Emissions

Extraction Well No. Current Projected Current Projected TCE (ug/L) Ibslday IbsJyear tonslyear IbsJday Ibslyear tonsJyear
AT·1A 52 0 74,880 0 56 0.03 0.00
AT·2 34 0 48,960 0 3800 1.55 0.00

AT·3A 235 245 338,400 352,800 3000 8.47 8.83
AT-4 38 0 54,720 0 680 0.31 0.00

AT-5A 156 . 175 224,640 252,000 1800 3.37 3.79
AT-58 84 70 120,960 100,800 920 0.93 0.77
AT-6 0 0 0 0 NR
AT·7 0 50 0 72,000 220 0.00 0.13
AT-8 0 15 0 21,600 32 0.00 0.01
AT·9 0 150 0 216,000 1400 0.00 2.52
AI-1U u ~u u ~o,ouu :.!ooo O.UO 0.45

Total 599 725 862,560 1,044,000 . 14.67 5355 2.68 16.53 6034 3.02

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 3800 45.66 16666 8.33 45.66 16666 8.33

Notes:
NR • Not required
gpm - gallons per minute, gpd • gallons per day
(1) Latest data available for AT-2 is from 5/00, all other data Is from 10100.
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NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates,
Groundwater Treatment Facility

Parameter: Methylene Chloride

Wells operating at current vs. projected flows and latest available concentrations
Current Projected

Avg. Flow Rate (gpm) AVA. Flow Rate (gpd) Latest Data 10/00 Methylene Chloride Emissions Methvlene Chloride Emissions
methylene chloride

Extraction Well No. Current Projected Current Projected (uglL) Ibslday Ibslyear tonslyear Ibslday Ibslyear tonslyear
AT·1A 52 0 74,880 0 0 0.00 0.00
AT-2"1 34 ~ 48,960 0 0 0.00 ,0.00
AT·3A 235 245 338,400 352,800 0 0.00 0.00
AT-4 38 0 54,720, 0 0 0.00 0.00

AT·5A 156 175 224,640' 252,000 0 0.00 0.00
AT·5B 84 70 120,960 100,800 0 0.00 0.00
AT-6 0 0 0 0 NR
AT·7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA
AT·9 0 150 a 216,000 NA

AI·1U U :.!U U :ltl,tlUU NA

Total 599 725 862,560 1,044,000 0.00 0 0.00 0.00 0 0.00

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 0 0.00 0 0.00 0.00 0 0.00

Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995).
Current. Prolected

AVA. Flow Rate /Aem) Ava. Flow Rate /apd) Historical Data Methylene Chloride Emissions Methvlene Chloride Emissions
methylene chloride

Extraction Well No. Current Projected Current Projected (uglL) Ibslday Ibslyear tonslyear ' Ibslday . Ibslyear tonslyear
AT·1A 52 0 74,880 0 1.4 0.00 0.00
AT·2 34 0 48,960 0 0.93 0.00 0.00

AT·3A 235 245 338,400 352,800 4.8 0.01 0.01
AT-4 38 0 54,720 0 0.98 0.00 0.00

AT-5A 156 175 224,640 252,000 0 0.00 0.00
AT·5B 84 70 120,960 100,800' 0 0.00 0.00
AT·6 0 0 0 0 NR
AT·7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA
AT·9 0 150 0 216,000 NA
AI-1U U ;,::U 0 28,800 NA

Total 599 725 - 862,560 1,044,000 0.02 5.6 0.003 0.01 5.2 0.003

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 4.8 0.06 , 21.1 0.011 0.06 ' 21.1 0.011

Notes:
NR - Not required
NA • Not applicable/Not available
gpm- gallons per minute, gpd - gallons per day
(1) L.atest data available for AT-2 is from 5/00, all other data is from 10100.
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NIROP.Y
Fridley, esota

Revised Emi~stimates
Groundwaterir~nt Facility

. parameter.c

Wells operating at current VS. projected flows and latest available concentrations.
Current· Prolected

Ava. Flow Rate (aom) Ava. Flow Rate (aDd) Latest Data 10100"/ PERC Emissions PERC Emissions

extraction Well No. Current Projected Current Projected PERC (ug/L) lbalday Ibslyear tonBlYear lbalday Ibslyear tonslyear
AT·1A 52 0 74,880 0 1.6 0.001 0.000
AT-2\" 34 0 48,960 0 0.0 0.000· 0.000

. AT-3A 235 245 338,400 352,800 4.8 0.014 0.014
AT-4 38 0 54,720 0 3.7 0.002 0.000

AT-5A 156 175 224,640 252,000 2.4 0.004 0.005
AT·58 84 70 120,960 100,800 3.2 0.003 0.003
AT-6 0 0 0 0 NA
AT·7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA

AT·9 0 150 0 216,000 NA
AI·1U U :.!u· U :.!tl,tlUU N~

Total 599 725 862,560 1,044,000 0.024 8.7 0.004 0.022 8.0 0.004

Max flow rate &' max cone 1000 1,000 1,440,000 1,440,000 4.8 0.06 21 0.011 0.06 21 0.01

Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995)
Current Projected

Ava. Flow-Rate (aom) Ava. Flow Rate (aDd) Historical Data PERC Emissions PERC Emissions
, ,

extraction Well No. Current Projected Current Projected PERC (ug/L) IbsldaY Ibslyear tonslyear lbalday Ibslyear tonslyear
AT·1A 52 0 74,880 0 4.0 0.00 0,00
AT·2 34 0 48,960 0 0.0 0.00 0,00
AT·3A 235 245 338,400 352,800 4.8 0.01 0.01
AT-4 38 0 54,720 0 10 0.00 0.00

AT-5A 156 175 224,640 252,000 2.4 0.00 0,01
AT·58 84 70 120,960 100,800 4.0 0.00 0,00
AT·6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA
AT-9 0 150 0 216,000 NA
AI-1U U :.!U U :<:tl,tlUU NA

Total 599 725 862,560 1,044,000 0.03 10.6 0.005 0.02 8.2 0.004

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 10 0.12 43.9 .0.022 0.12 43.9 0.022

Notes:
NR • Not reqUired
NA • Not applicablelNot available
gpm - gallons per minute, gpd • gallons per day
(1) Latest data available for AT·2 is from 5/00, all other data is from 10/00.
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NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates
Groundwater Treatment Facility

Parameter: 1,1 DeE

Wells operating at current vs. projected flows and latest available concentrations
Current Projected

Ava. Flow Rate faom\ Ava. Flow Rate faod\ Latest Data 10/00'" 1 1 DeE Emissions 1 1 DCE Emissions

Extraction Well No; Current Projected Current Projected 1,1 DeE (ug/L) IbsJday Ibslyear tons!year IbsJday Ibslyear tonslyear
AT-1A 52 0 74,880 0 0 0.000 0.000
AT-2\" 34 0 48,960 0 0 0.000 0.000
AT·3A 235 245 338,400 352,800 1.3 0.004 0.004
AT-4 38 0 54,720 a a 0.000 0.000

AT-5A 156 175 224,640 252,000 a 0.000 0.000
AT·58 84 70 120,960 100,800 a 0.000 0.000
AT·6 0 0 0 0 NR
AT·7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA
AT·9 0 150 0 216,000 NA

,l\1·1U 0 ;£u 0 25,500 NA

Total 599 725 862,560 1,044,000 0.004 1.3 0.001 0.004 1.4 0.001

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 1.3 0.016 5.7 0.003 0.016 . 5.7 0.003

Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995).
Current Prolected

Ava. Flow Rate (aDml Ava. Flow Rate faodl Historical Data 1.1 DeE Emissions 11 DeE Emissions

Extraction Well No. Current Projected Current Projected 1,1 DCE (ug/L) IbsJday Ibslyear tonSlyear IbsJday Ibs/year tonslyear
AT·1A 52 a 74,880 a a 0.00 0.00-
AT·2 34 a 48,960 0 7.6 0.00 0.00

AT-3A 235 245 338,400 352,800 1.5 0:00 0.00
AT-4 38 0 54,720 0 1.5 0.00 0.00

AT-SA 156 175 224,640 252,000 1 0.00 0.00
AT-58 84 70 120,960 100,800 a 0.00 0.00
AT-6 a a 0 a NR
AT·7 0 50 a 72,000 NA
AT·8 0 15 a 21,600 NA
AT·9 a 150 0 216,000 NA

,l\1-1U U ;£u U 25,500 NA

ITotal 598 725 862,560 1,044,000 0.010 3.6 0.002 0.007 2.4 0.001

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 7.6 0.091· 33.3 0.017 0.091 33.3 0.017

Notes:
NR - Not required
NA " Not applieableINot available
gpm • gallons per minute, gpd - gallons per day
(1) Latest data available for AT·2 is from 5/00, all other data Is from 10/00.
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NIROP.Y
Fridley, esota

Revised Emi~stimates
Groundwater Tr'-ent Facility

Parameter: 1.A

Wells operating at current VB. projected flows and latest available concentrations.
Current Projected

Ava. Flow Rate (aem) Ava. Flow Rate (aed) Latest Data 10/00 "j 1 1 DCA Emissions 11 DCA Emissions

Extraction Well No, Current· Projected Current Projected 1,1 DCA (ug/L) Ibslday Ibslyear tonslyear Ibslday Ibslyear tonsIY.ear
AT·1A 52 0 74,880 0 0 0.000 0.000
AT·2\'} 34 0 48,960 0 12 0.005 0.000
AT·3A 235 245 338,400 352,800 2.1 0.006 0.006
AT-4 38 0 54,720 0 0 0.000 0.000

AT·5A 156 175 224,640 252,000 1.9 0.004 0.004
AT·58 84 70 120,960 100,800 1.2 0.001 0.001
AT-6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA
AT-8 0 15 0 21,600 NA
AT-9 0 150 0 216,000 NA

P.. ~lU U ':U U 28,800 NA

Total 599 725 862,560 1,044,000 0.Q16 5.7 0.003 0.011 4.1 0.002

Max flow rate & max conc 1000 1,000 1,440,000 1,440,000 12.0 0.144 52.6 0.026 0.144 52.6 0.026

Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995)
Current ProJected

Ava. Flow Rate (aem) Ava. Flow Rate (aed) Historical Data 11 DCA Emissions 11 DCA Emissions

extraction Well No. Current Projected Current Projected 1,1 DCA (ug/L) Ibslday ·Ibslyear tonslyear Ibslday Ibslyear tonslyear
AT-1A 52 0 74,880 0 2.0 0.00 .0.00
AT-2 34 0 48,960 0 22 0.01 0.00

AT·3A 235 245 338,400 352,800 2.3 0.01 0:01
AT-4 38 0 54,720 0 11 0.01 0.00

AT-5A 156 175 224,640 252,000 2.0 0.00 0.00
AT-58 84 70 120,960 100,800 1.2 0.00 0.00
AT·6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA
AT·8 0 15 0 21,600 NA
AT-9 0 150 0 216,000 NA
AI·10 0 ZU U ZIl,IlUU NA

ITotal 599 725 862,560 1,044,000 0.027 9.8 0.005 0.01:2 4.4 0.00.2

Max flow rate & max cone 1000 1,000 1,440,000 1,440,000 22.0 0.264 96.5 0.048 0.264 96.5 0.048

Notes:
NR - Not required
NA - Not applicable1Not available
gpm - gallons per minute, gpd - gallons per day
(1) Latest data available for AT·2 is from 5/00, all other data Is from 10/00.
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WELL DRILLING FOR FOUR GENERATIONS
15688 JARVIS STREET N.W. I ELK RIVER, MN 55330
PHONE: (612) 427-6100 I FAX: (612) 427-0533

CH2M HILL Constructor's Inc.
NIROP

14 JANUARY, 2001

PUMP DESIGN
WELL #

AT7 AT8 AT9 AT10

DESIGN RATE 40 40 100 30
CURRENT PLAN RATE 50 15 150 20
PUMPING LEVEL @ PLAN RATE 29 29 30.92 48
DROP PIPE MATERIAL PVC PVC PVC PVC
DROP PIPE SIZEILENGTH 2"/22.5FT .1.25"/22FT 3"/30 1.5"/30FT

• DISCHARGE SIZE/LENGTH 3/300 31300 41200 3/850
FRICTION LOSS DROP PIPE 1.27 1.07 2.48 .88
FRICTION LOSS DISCHARGE 4.27 <1 10.44 3.8
LIFT 8 8 8 8
BACK PRESSURE (25PSI) 58 58 58 58
HORESPOWER 3 :I~ 1 7.5
WIRE 51ZE AGW# 12 12 12 12
PUMP MODEL # 60530 16507 150575 25S10
STAGES 5 8 4 7
DEMAND FLOW RATE 50 15 150 20
DEMANDTDH 100.54 97.07 110 119
PUMP FLOW RATE 50 . 15 150 20
SUPPLYTDH 125 166 145 166
RUNNING PRESSURE (PSI 35 54 40 44.91

Current nominal discharge pressure on the existing system is as follows:

WELL # PSI
AT-1A 43.9
AT-2 . OFF
AT3A 7.7
AT4A 3.1

• AT5A 6.0
AT5B 7.2

An Equal Opportunity Employer



.Installation and
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Submersible Pumps
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Electrical Work
W~RN.ING: HedLicedrlsk of elec.tric·shock during operation of this pump requires the
provision of acceptable grounding:' If the means of connection to the supply connected box'
is other:than· grounded metal conduit, ground the pump 6ack to the service by connecting a
cdpper conductor (at'least the siz~ of the Circuit sup'plyingthe pump) to the grounding
screw provided within the wiring compartment. .

•
)

Pre-Installation Checklist

1. Well Preparation
If the pump is to be installed in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand. The stainless steel construction of. the GRUNDFOS
submersibles make it resistant to abrasion; however, no'pump made of anymaterial can
forever withstand the destructive wear that occurs when ..consta~t1y pumping sandy water.

If this pump is used to replace an oil-filled submersible or oil-lubricated line-shaft turbine in an •
existing well, the well must be blown or bailed clear of oil.

.' ~ . .

Ensure that the requirement for minimum flow past the motor is
: met, as shown in the table beloW:

.• A check· should be made to ensure that the installation depth qt.
, the pump. will always be :8t least "three feet below the maximum
drawdownlevel of the' well. The bottom of the motor should ..

'. never be"irl'sUllled lo\\ter than tHe 'top of the screen or within five
feet of the well bottom. •

.;:: ......)..
~: :.
,
.~, - '

NOTES:

2.' Make Sure You Have The Right Pump
Determine the maximum depth of the well, and the draw-down
level at the pump's maximum capacity: Pump selection and
setting depth should be based on this data.

.'3. PUmped ._~luidRequirements
CAUTION:· Submersible well pumps are designed for pumping

.clear, cold water; free:of air or gases. Decreased pump
•. performari<;:e. and life expectancy:.can~cur if the water is not
cold, clear or contains~air or gasses. '.Water temperature should
not exc~ed,102°F. .

.,

·Minimum WaterFlowRequir'em~ntsfo(., ,
Submersible Pump Motors" .
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-' . Pre-Installation.Checklist,. .

4. Splicing the Motor Cable
If the splice is carefully: made, it will be as efficient as any other portion of the
cable, and will be completely watertight. There are a ,number of cable splicing
kits available today - epoxy filled, rubber-sealed and so on. Many perform well
if the manufacturer's directions are followed carefully. If one of these kits is not
used, we recommend the following method for splicing the motor cable:

Examine the motorcable and prop cable carefully for damage. Cut the
motor leads off in a staggered manner. Cut the ends of the drop cable
so that the ends match up with the motor leads. Be sure to match the
colors. Strip back and trim off one-half inch of insulation from each
lead, making.sure to scrape the wire bare to obtain a good connection.
Be careful not to damage: the copper conductor when stripping off the
insulation. Insert a properly sized Sta-Kon-type connector on each pair
of leads. again. making sure that colors are matched. Using Sta-Kon
crimping pliers, indent the lugs. Be sure to sq!Jeeze down hard on the
pliers, particularly when using large cable. Form a piece of electrical
insulation putty tightly around each Sta-Kon. The putty should overlap
on the insulation of the wire. Use a good quality tape such as #33
Scotch Waterproof or Plymouth Rubber Company Slipknot Grey.
Wrap each wire and joint tightly for a distance of about 21/2" inches on
each side of the joint. Make a minimum of four passes over each joint
and overlap each pass approximately one inch to assure a completely
watertight seal.

. Installation Procedures

1. Attach the Pump to the Pipe'
A back-Up wrench should be used when riser pipe is attached to the pump. The
pump should only be gripped by the flats on the top of the dischargechamber.
Under no circumstances grip the body of the pump; cable guard or motor.
When tightened down. the threadedend of the first section of the riser pipe or the
nipple must not come in contact with the check valve' retainer in the discharge
chamber of the pump. After the' first section'of the riser pipe has been attached
to the pump, the lifting cable or elevator should be clamped to the pipe. Do not
clamp the pump. When raising the pump and riser section; be careful not to
place bending stress on the pump by picking it up by the pump-end only. It is
recommended that plastic-type riser pipe be used only with the smaller domestic
submersibles. The manufacturer or representative should be contacted to
ensure the pipe type and physical characteristics are suitable for this use. Use
the correct joint compound recommended by the specific pipe manufacturer.
Besides making sure that joints are fastened, we recommend the use of a torque
arrestor when using plastic pipe. '
Do not connect the first plastic riser section directly to the pump. Always attach
a metallic nipple or adapter into the discharge chamber. The threaded end of the
nipple or adapter must not come in contact with the check valve retainer in the
discharge chamber when tightened down.

(continued on next page)
. Page 2
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Installation Procedures .
c .

2. Lower the Pump Into the Well
Make sure tneelectrical cables are notcut or damaged in any way when the •.
pump is being lowered in the well. Do not use the power cables to support the
weight of the pump.

To protect against surface water entering the well-and contaminating the water
source, the well should be finished off above grade utilizing a locally approved
well seal or pitless adaptor unit. We recommend that steel riser pipes always be
used with the larger submersibles. A pipe thread compound should be used on
all joints. Make sure that the joints are adequately tightened in order to resist the
tendency of the motorto loosen the joints when stopping and starting.

The drop cable should be secured to the riser pipe at frequent intervals to
prevent sagging, looping and possible cable damage. Nylon cable clips or
waterproof tape may be used: The cable splice should be protected by securing
it with clips or tape just above each joint.

Fig.1 Fig.2

'. IMPORTANT: Plastic pipe tends to .
stretch under load. This stretching must be
taken into account when securing the . •
cable to the riserpipe. Leave three to four
inches Qfslackbetween clips or taped
points. This tendency for plastic pipe to
stretch will also affect the calculation of the
pump setting depth. As a general rule, you
can estimate that plastic pipe will stretch to
approximately2% of its length. When
plastic riser pipe is used, it is
recommended that a safety cable be
attached to the pump to lower and raise it.
The discharge chamber of GRUNDFOS
4-inch submersibles is designed to
accommodate this cable.
(See Figures 1 & 2)

Page 3

Check Valves: A check valve should always be installed at
the surface of the well and 'one at a max. of 25' above static
water level. In addition, for installations deeper than 200
feet, check valves should be installed at no more than 200

. foot intervals.
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Installation Procedures

3. Electrical Connections

WARNING: Reduced risk of electric' shock duririg operation of this pump requires the provision of
acceptable' grounding. If the means of connection to the supply connected box is other than
grounded metal conduit. ground the pump back to the service by connecting a copper conductor
(at least the size of the circuit supplying the pump) to the grounding screw provided within the
wiring compartment.:

Verification of the electrical supply should be made to ensure the voltage, phase
and frequency match that of themotor. Motor electrical data can be found on page
6.lf voltage variations are larger than ± 10%, do not operate the pump. Single­
phase motor control boxes should be connected as shown on the wiring diagram
mounted on the inside cover of the control box supplied with the motor. The type
of wire used between the pump control boxes should be approved for submersible
pump application. The conductor insulation should be type RW, RUW, TW or
equivalent. .

•

A high-voltage.surge arrestor should be used to protect the motor against lightning
and switching surges. Lightning voltage surges in power lines are caused when

.lightning strikes somewhere in the area. Switching surges are caused by the
opening and closing of switches on the main high-voltage distribution power lines.

The correct voltage-rated surge arrestor should be installed on the supply (line)
side of the control box or starter (see Figure 3a & 3b). The arrestor must be
grounded in accordance with the National Electric Code and local governing
regulations. .

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND
MOTOR IF THEY ARE RUN DRY. .
The control box shall be permanently grounded in accordance with the National
Electric Code and local governing codes or regulations. The ground wire should
be a bare stranded copper conductor at least the same size as the drop cable
wire size. Ground wire should be as short a distance as possible and securely
fastened to a true grounding point. True grounding points are considered to be: a
grounding rod driven into the water strata; steel well casing sUbmerged into the
water lower than the pump setting level; and steel discharge pipes without
insulating couplings. Ifplastic discharge pipe and well casing are used, a properly
sized bare copper wire should be connected to a stud on the motor and run to the
control panel. Do not ground to a gas supply line. Connect the grounding wire to
the ground point first, then to the terminal in the control box.

.Single Phase Hookup

Thfee?\ase power so.w'Y
---- ---, PIIrp

l2 l3: I7d
. GIOJNO'

. I

, rcstlI

: l.i<1ri1l
, ProIec\OlS
I BeIonJ
, Fuses l>'

I : Ciwil

: <flTl o/T2 ql3 : Breal<eJ
---t----t----T- -,

I~~
To 51' Mota< """

Three Phase Hookup
Page 4
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Grounding·

Point
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Single Phase
. Power Supply

Fig.3a•
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Installation Procedures
·.l'

.:. .... ~~

Single-Phase 2-Wire Wiring·Diagram
for Submersible Motors·' .

Three~Ph~se Wiring Diagram
for Submersible Motors •

Power Supply

Quick Disconnect

'--- Green

Pump & Motor

Pressure·
Switch··-
F=7. Black.---:--t-l

Black

n

10 2- Wire Pump .
with Ground

Fig.4 Fig.5
Single-Phase 3-Wire Control Box

for Submersible Motors

Pressure Switch

Use dotted line for
115V operation

•

Fig.6

4. Starting the Pump for the-First Time
A. Attach a temporary horizontal length of pipe t6 the riser pipe.
B. Install a gate valve and another short length of pipe to the temporary

pipe.
C. Adjust the gate valve one-third of the way open.
D. Verify that the electrical connections are in accordance with the wiring

diagram.
E. After proper rotation has been checked, start the pump and let it operate

until the water runs clear of'sand, silt and other impurities.
F. Slowly open the valve in small increments as the water clears until the

valve is all theway open. The pump should not be stopped until the
- water runs clear. •

G. If the water is clean and clear when the pump is first started, the valve
should still be opened until it is all the way open.

Page 5
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Motor Information

eire. Dual AMPERAGE FULL LOAD Line-to-Line KVA Max.
Ser. Brk.or ~t Lock Power Resistance(Ohms) ThrustHP Ph VOLT
Fact. Stnd. ' Fuse Full SF. Eft. Code

Fuse Load Rotor Amps Factor AMI ft (Ibs)

"Grundfos 4 Inch (Two~Wire) Motors GO-Hz
ISINGLE-PHASE I Control Box Not Required

......,

('

,11.3 1 230 1.75 15 5 3.4 25.7 4.6 59.0 77.0 6.3-7.6 S 750

1/2 1 230 1.60 15' '7 4.55. :34.5 6.0, 62.0 76.0 4.0-4.7 R 750

'3/4 1 2"30 1.50 20 9 6.9'··40.5 8.4 62.0 75.0 3.1-3.7 N 750
oj.

1 1 230 ,1.40 25 .,12 8.0 '48.4 9.8 63.0 82.0 2.6-3.1 M 750

11/2 1 ,230' 1.30 35 15 10.0 62.0 13.1· 64.0 85.0 2.0-2.3 L 750
, "

1/3 1 230 1.75 15 5 3.4 14.0 4.6 ' 59.0 77.0 6.3-7.6/17~0-20.6 L 750

1/2 1 230 1.60 15 :7 4.55 21.5 6.0 62.0 76.0 3.8-4.6/15.9-19.3 L 750

3/4 1 230 1.50 20 ,9 6.9 31.4 8.4 62.0 75.0 3.1-3.6/13.5-16.5 L 750

1 1 230 1.40 25 12 8.0 " ,37.0 9.8 63.0 82.0 2.6-3.219.9-12.1 K 750

11/2 , 1 230 1.30 30 15 9.4 45.9 11.6 69.0 89.0 2.0-2.4/8.3-10.0 H 750

1lTeePhase
lineCNert:OO

Protection to

ITHREE-PHASE I Furnas li1e

Starter Amb. Resist.
Size Compo (Ohms)

1.5 3 230 1.30 20 10 5.6 40.3 7.3 75.0 72.0 0 K42 3.25 M 750
460 1.30 10 5 2.8 20.1 3.65 75.0 72.0 00 K32 12.3 M 750
575 1.30 8 ,4 2.2 16.1 2.9 75.0 72.0 00 K29 21.5 M 750

2 3 230 1.25 25 10 7.0 48.0 8.7 76.0 75.0 0 K49 2.25 L 750
460 1.25 12 ,6 3.5 24.0 4.35 76.0 75.0 0 K34 9.2 L 750
575 1.25 10 5 2.8 19.2 3.5 76.0 75.0 00 K32 13.8 L 750

3 3 230 1.15 30 15 9.6 55.7 11.6 68.5 83.8 0 K54 2.2 H 1000
460 1.15 15 7 4.8 26.5 5.6 68.5 83.8 0 K37 9.0 H 1000
575 1.15 15 6 3.8 22.0 4.8 68.5 83.8 b K36 13.0 H 1000

5 3 230 1.15 40 25 15.2 107.9 17.4 71.9 80.0 1 K61 1.2 H 1000
460 1.15 20 12 7.6 51.0 8.7 71.9 80.0 0 K50 5.0 H 1000
575 1.15 15 9 6.1 42.6 6.9 71.9 80.0 0 K43 .7.3 H 1000

Grundfos 4 Inch (Three-Wire*) Motors
ISINGLE-PHASE I Control Box Required -.l1li

•

•
*AII Grundfos 4" motors have a ground (green) wire.

Franklin Motors
(Refer to the Franklin Submersible Motors Application Maintenance Manual)

Page 6
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Motor Information

Maximum Cable Length
Motor Service to Entrance

(Length ,in feet)

SINGLE-PHASE- 60 HZ
•

..:..,.

Motor,Rating .

VOLTS HP14 1210 "8 6 4 " ,2 o 00

115

230

THREE-PHASE 60 HZ
VOLTS HP

208

230

460

1112
2

'3 •

FOOTNOTES:
1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of

aluminum is considerably shorter than copper wire of same size.
2.. The portion of the total cable which is between the service entrance and a 30 motor

starter should not exceed 25% of the total maximum length to ensure reliable starter
operation. Single-phase control boxes may be connected at any point of the total cable
length.

3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes.

Page 7
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. . Troubleshooting
SUPPLY How to Measure What it Means
VOLTAGE By means ofa voltmeter, which has been When the. motor is under load, the.,. set to the proper scale, measure the voltage should be within 10"10 of ther'X:l voltage at the control box. On single- nameplate voltage. Larger voltage

·~t phase units, measure between line and variation may cause winding damage.neutral. Large variations in the voltage indicate
a poor electrical supply and the pump
should not be operated until these
variations have been corrected.
If the voitage constantly remains high or
low, the motorshould be changed to the~ correct supply voltage.

'. ,'.

CURRENT How to Measure What it Means
MEASUREMENT By use of an.ammeter. set on the proper If amp draw exceeds the listed servicescale, measure the current on each power factor amps (SFA), check for the, Ii lead at the control box. See page 6, for following:

~\ motor amp draw information. 1. Loose terminals in control box,.JI Current'shoiild be measured when the or possible cable defect.
pump is operating ataconstant discharge Check winding and insulation(-) pressure with the motor fully loaded. resistances.

2. Too high or low supply voltage..:..---1
3. Motor windings are shorted.
4. Pump is damaged causing a

motor overload.

WINDING Howto Measure What it Means
RESISTANCE Turn off power and disconnect the drop Ifall the ohm values are normal, and the

cable leads in the controlbox. Using an cable colors are correct, the windings

rtffi ohmmeter, set scale'selectors to Rx1 for are not damaged. If anyone ohm value
values under 10 ohms and Rx1 0 for values is less than normal, the motor may beover 10 ohms. shorted. If anyone ohm value is greater• Zero-adjust the meter and measure the than normal, there is a poor cable
resistance between leads. Record the connection or joint. The windings or
values. Motor resistance values can be cable may also be open.
found on page 6. It some of the ohm values are greater

than normal and some less, the drop
cable leads are mixed. To verify lead
colors, see resistance values on
page 6.

INSULATION How to Measure What it Means
RESISTANCE Turn off power and disconnect the drop For ohm values, refer to table below.cable leads in the control box. Using an Motors of all Hp, voltage. phase and

+~
ohm or mega ohmmeter, set the scale cycle duties have the same value ofselector to Rx lOOk and zero-adjust the insulation resistance.

r~~ meter. Measure the resistance between
the lead and ground(discharge pipe orIII • •. well casing,if steel).I ' ,..... _,

" ~=~

•
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Troubleshooting -.. " , -,

Pump Won't Start
Possible Cause Check This By ... Correct This By ... •
No power at the motOf' Chedt tor voltage althe control box Of panel, Illhere is no votIage al the control panel,

check the feeder panel lor tripped circuits
and reset those circuits.

at the hOlding coil.• '(3-phase motOf'S only)
Starter does not enef'glze

Fbi It Tum 011 the POW8\' and remove the fuses, Check Replace the blown ruses or raselthe circuit
uses ant Iown Of' the c reu for continuity with an ohmmeter. breaker. If the new fuses blow or the circuit

breakers have tripped. breaker trips, the electrical installation. molor,
and wires must be checl<ed lor defects.

'."(~ motors only) "'Ch<ldi=::r-ziOi"""'von=age=:-:on=-ther::"'ti"-'ne=-=and=-.:IOad=-=side=-=O/r-----iR"'epIace=r.:=:.::a:::n=y'i:bumed=~i:'he:::a:;te:::rs===or:-Cre=set?1jr=n=spect=
, 'Motor startet' overloads ant burned the starter. Check the amp draw and make sure the starter lor oIIler damage, If the healer

Of' haye lrtpped the healer is size<l"corr8Cdy, trips again, .Check the supply voltage. Ensure
that heaters are sized correctly and the trip

'selting is~~ed.

P.ump Does Not Produce Enough Flow~(GPM)
Possible cause Check This By . • . Correct This By ..• •

If an open or grounded winding is found,
remove the motor from the weU and recheck
the measurements with the lead separated
lrom the motor. Reps« or replace lhe molor
or cable. .

Replace wom or defective parts or controls.

Replace as neccessary.

If the pump shaft doesn1 rotate, r8fTlO\le the
pump and examine it. If necessary. dismantle
it and check lhe impellers and seal for
obstruction. Check for molOr corrosion.

When the meIer is connected 10 the
<;apacitor, the needle should jump loward 0
(zerol ohms and slowly drift back to infinity
(00). Replace capacitor it it is defective.

Check all safety and pressure swilches fOi
defects. Jnspec! the contacts in control deW::es.
Tum 011 the power and disconnect the motor
leads from the control box. Measure the lead-to­
lead resistance with an ohmmeter (selto R xl).
Measure the lead-to-ground values with an
ohmmeter (set to R x1~

Walch the pressure guages as the pressure
swi1ch operates. Remove the tubing and blow
through iI.
Tum off the power and manually rotate the pump
shaft. Also ched< the motOr shaft rotalion. the
shaft height. and the rriolor"s amp draw (to see it
it indicates a locked rotor).

Defective controls

The, pump Is mechanically bound'
Of'stuck '

(t-phase motors only)
Defective capacltOf'

Defective pressure switch Of' the
tubing to It Is p1ugged_

Motor Of' cable Is defective

!

.(3-phase motors only)
Shaft Is turning In the wrong
direction.

check to make sure the electrical connections in

the control panel and correct.

Correct lIle wiring. For single phase motors,
check the wiring diagram on the molor. For
three phase motor.;, simply swilch any cwo
power leads.

•

If the pumping waler level (including
drawdown) is not AT LEAST 3 FEET above
the pump's inial strainer, either:
1, Low8\' the pump further down

the well.
2. Throttle back the discharge

valve 10 decrease lhe now,
thereby reducing drawdown.

Re-install or replace.

Replace defective parts or conlact power
company, as applicable.

Add to Ihis number the number olleel
(vertically) from lIle guage down to the
wate(s pumping level.
Refer to the pump curve for the model you
are working with 10 delermine the shutoff
head 10 should expect lor that model. tl thaI
head is dose to the figure you came up with
(above). the pump is probably OK. If not,
remove lhe pump and inspect impefters.
chambers. etc.

specifiC GravItY

RePlaCe as necessary.

The suctiOn pipe. valves. and linings must be
made tight. Repai< any leaks and retighten all
loose finings.

.Convert the PSI you read on the gauge 10

.Feel of Head by:

PSI J[ 2.31 ItIPSl = It..

Remove the check vaJye.

Check lor low voltage and phase imbalance

Pull the pump out of the well.

Install a pressure gauge near the discharge po<1.

start the pump, and gradually close the

. discharge valve. Read the pressure al shutoff.

(Do not allow the pump to operale for an

extended period al shuloff).

.. Pull pump and inspec1

. Check the drawdown in the well wtIiIe !he pump

is operating.

Pump Is operating at the wrong
~peed (too slow)

Check valve is stuck (or installed
backwards)

Impellers or Inlet Strainer is
clogged

Collapsed well .

Broken shaftOf'. coupling

There are leaks In the fittings Of' .

piping

Th8 water level In the well may be
too Iow'tosupply the flow desired

or

. Parts Of' fittings in the pump are
WOf'n

Page 9



Troubleshooting

'Fuses Blow ~r Heaters;Trip• POssIble Cause ,Check This By ... .Correct This By ...

Improper voltage

T1le starter overloads are set too
low.

(3-pha$e motors only)
T1le three-phase current Is
Imbalanced.

Check !he YOlIage aI !he control box Of panel.

If!he'iricOming voIlage is.OK. check !he Wire
..size 8nd !he distance belween !he pump motor

and !he pu1lp control panel

Cycle !he pu1lp and measure Itte amperage.

Check lhe QlIl'en1 draw on each lead 10 Itte
motor.

If !he voIiage varies by more 1han 10'l1. (+ Of

-), conIact!he PQWef~y,

Rewire with c:ofrect~, UndersiZed wire
. and a greal distance be'-1!he control

panel and !he~ molor increases
reslstInce and decreases !he voltage by !he
lime ~ reaches !he pump molOf.
Increase !he heater size Of adjust !he !rip
selling. 00 noC; however. exceed !he
recommetlded rating.

The wiring or cOnnections are
faulty•.

. (1"""'" motors only)
CapaCitor Is defective

FuSe, ~ter, or starter are the
wrong size

The control box location Istoo hot

Check to make sure.1tte wiring is correct and
Ittere are no loose lerminals.

Tum ott Itte power and discharge !he capaci1or.
Check !he capacitor wiltt an ohmmeter (set at R
x 1001<). See page 1.5 for insIJUcIions.

Check !he fuses and heaters against !he motor
manulaetlnf's specification charts.

Touch !he box with your bare /land during the
holiest pall 01 !he day - you should be able to

. keep your hand on ~ wilhou1 burning,

Tighten any loose lerminals and replace any
damaged wire.

When lhe meter is conneded 10 the
capacitor, the needle should jump lowards 0
(zero) ohms and Itten slowly drill bad< to
infinity (00 ). Replace !he capacitor if ~ is
detective.
Replace as necessary.

Shade. -entilate. or move !he conlrol box so
its emiitonment does not exceed 120·F.

•
. (1-phase motors only)
Wrong control box

Defective pressure switch

The motor Is shorted or grounded.

Poor mOtor cooling

Check requirements b the molor against Itte
control box specificalons.

Walch guages as pressure switch opecat~

Tum' off !he power and disconnect the wiring.
Measure !he Iead-lo-Iead resistulce will1 an
ohmmeter (set to R x I). Measure lhe lead-to-:
ground resistance with an ohmmeter (set to R x
lOOK) or a megao/lmmeler. Compare these
measurements to.lhe rated values lor your
molor.

Find lhe inlemaJ diameter of lhe well casing (or
sleeve. if used).
For proper cooling. Itte flow of waler must not
be less than the GPM shown &Cross the
bottom scale on page _.

Replace as necessary.

Replace as necessary.

If you find.an open or grounded winding.
remOve !he motOf' and recheck Itte leads. If
oK. checI< the leads lor continuity and lor
bad splice.

ThIOtde up the pump flow (GPM) so proper
COoling is possible.

Of'
PuU the pump out of the well and add a

sleeve with a smaller inlernal diameter .

Pump Cycles Too Often
. Possible Cause Check This By ... CorrecfThis By ...

The pressure switch Is defective or
is nol pioper1y adjusted.

Ched< Itte pressuie selling on lhe switch. Check
the voflage across closed conlacts.

Readjust Itte pressure swilch or replace il if
defective. .

Repair as necessary.

Replace Itte tank wiltt one thaI is lhe correct
size.

Pump air onlo 1M tal'll< or d,aptVagm ChaiTlber.
Check the diaphragm lor leaks, Check the lank
and piping lor leaks with soapy waler. Check
lhe air·lo·waler ratio in the lank,

Check lhe lank size and amounl 01 air in lhe
lanI<..The lank volume should be approximately
10 gallons for each GaUon·Per·Minule of pump
capacity. At lhe pump cut·in pressure. lI1e tank

, should be aboul 2/3 lilled with air.

There is Insufficient air charging of
the tank or piping Is leaking.

The tank Is too small

Plugged snifter valve or bleed
orifice (causing pressure tank to be
waterlogged) .

Examine them for dirt or erosion. Repair or replace as neccessary.

Apply soapy waler to pipes and lank. Ihen watch Repair or replace as necessary,
Leak in the pressure tank or piping. 'or bubbles. indicaling leaks,

•
The level control is defecllve or is
no~ properly set.

Pump Is oversized for the
application. " Is outpumplng the
yield of the well and pumping
"se« dry.

Check the selling and operation of Ihe level
conlrol,

ChecJ( the yIeld 01 the,welildetermoned by the
wen·lest) againslltte pump's performance curve.

Aeadjuslltte level conlrol selling (according
10 the manu'adurer's instructions) or replace
~ il delective,
Reduce the flow by thrOllling back Ihe valve.

or

Change Ihe pump.
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Products manufactured by GRUNDFOS are warranted to the original user only to be)r{;e"o,~

defects in material and workmanship for a period of 18,m0l"lths from date of installati~n,but.\i •
not more than 24 months from date of manufacture. GRUNDFOS'liability under this war(anty" ,
shall be limited to repairing or replacing at GRUNDFOS~ option, without charge, F.O:B.
GRUNDFOS factory or authorized service station, any product of GRUNDFOS manufaCture.
GRUNDFOS willnotbe liable for any'costs of removal, installation, transportation, orany other
charges which may arise in connection with a warranty claim. Products which are sold but'not
manufacturedby GRUNDFOS'are subject to the warranty provided by the manufacturerof
said products and not by GRUNDFOS"warranty. GRUNDFOS will not be liable for damage

, or .wear to products caus~9 by abnormal operating conditions, accident, abuse. misuse.
· unauthorized alteration or repair, or if the product was not installed in accordance with
.. GRUNDFOS printed installation and.operating instructions.

. ; ., ,.'- . ,,';. ~

· To obtain service under this warranty. the defective product must beretumed to the distributor
or dealer of GRUNDFOS products from which it was purchased together with proof of
purchase and installation date, failure date. and supporting installation data. Unless otherwise
.provided. the distributor or dealer will contact GRUNDFOS, or an a.uth9rized service station
'for instructions. Any defective product to be returned to GRUNDFOS'or a service station must
be sent freight prepaid; documentation supporting the warranty c1ai,m and/or a Retum Material
Authorization must be includedifso instructed. .,

MANUFACTURER WILL NOTBELIABLE FOR ANY INCIDENTALOR CONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSEWARRANTIES DESCRIBED OR REFERREDTOABOVE. EXCEPT AS
EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLD liAS IS", THE ENTIRE RISK

· AS TO QUALITYAND FITNESS FOR A PARTICULAR PURPOSE, AND PERFORMANCE
OFTHE GOODS IS WITH THE BUYER, AND SHOULD THE GOODS PROVE DEFECTIVE .•
FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE MANUFACTURER, '
DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF ALL NECESSARY
SERVICING OR REPAIR. .

Some jurisdictions donotallow the exclusion or limitation of implied warranties of merchantability
and fitness for a particular purpose. of incidental or consequential damages and some
jurisdictions do not allow limitations on how long implied warranties may last or require you
to pay certain expenses as set forth above. Therefore, the above limitations or exclusions
may not apply to you. This warranty gives you specific legal rights and you may also have
other rights which vary from jurisdiction to jurisdiction.

The telephone number of our serVice and repairfacilities central directory. from which you can
obtain the locations of our service and repair facilities is, 1-800-333-1366.

GRUNDFOS®
Leaders in Pump Technology

Grundfos Pumps Corporation • 3131 N. Business Park AVe., Fresno. CA 93727

Customer Service Centers: Allentown, PA· Fresno, CA
Phone: (800) 333-1366 ~ Fax: (800) 333-1363

Canada: Oakville, Ontario· Mexico: Apodaca,' N.L. ....

.Visit our website at www.us.grundfos.com
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Ii_In', Application -All Motors---.....-------------------------------
pump start, water moving at very high velocity fills the
void and strikes the closed check valve and the stationary
water in the pipe above it, causing a hydraulic shock.
This shock can split pipes, break joints and damage the

pump and/or motor. Water hammer is an easily detected
noise. When discovered, the system should be shut
down and the pump installer contacted to correct the
problem.

,

~
!

Wells-large Diameter, Uneased, Top Feeding &Screened Sections
Franklin Bectric submersible motors are designed to
operate with a cooling flow of water over the motor.

If the pump installation does not provide the minimum flow
shown in Table 6, a flow inducer sleeve (flow sleeve) must
be used. The conditions requiring a flow sleeve are:

• Well diameter is too large to meet Table 6 flow
requirements.

Water Temperature and Flow
Franklin Electric submersible motors, except 8" SEVERE
DUTY (see note below), are designed to operate up to
maximum service factor horsepower in water up to 86°F
(30°C). A flow of 0.25.ftlsec for 4" High Thrust motors and
0.5 ftlsec for 6 and 8 inch motors is required for proper
cooling. Table 6 shows minimum flow rates, in GPM, for
various well diameters and motor sizes.

If the motor is operated in water over 86°F (30°C), water
flow past the motor must be increased to maintain safe
motor operating temperatures. See HOT WATER
APPLICATIONS on Page 7.

, NOTE: 8" SEVERE DUTY motors are designed to operate
with loading up to maximum service factor horsepower in
water up to 90°C (195°F) with water flow past motor of 0.5
ftlsec (0.15 m1sec).

Flow Inducer Sleeve

• Pump is in an open body of water.

• Pump is in a rock well or below the well casing.

• The well is "top-feeding".

• Pump is set in or below screens or perforations.

Table 6 ReqUired Cooling Flow

.25 ftIsec =7.62 cmIsec .50 ftlsec =1524 cmIsec
1 inch =2.54 em

•

~ LOCKNUTS
~ INSIDE SLEEVE

BOITOM END VIEW

--

If the flow rate is less than specified or coming
from above the pump, then a flow inducer
sleeve must be used. A flow sleeve is always
required in an open body of water. FIG 1 shows
a typical flow inducer sleeve construction.

EXAMPLE: A six-inch motor and pump that
delivers 60 GPM will be installed
in a 10" well.

From Table 6, 90 GPM would be
required to maintain proper
cooling. In this case adding an 8"
or smaller flow sleeve provides
the required cooling.

FIG. 1

WORM GEAR
ClAMPS

INTAKE

FlOW INDUCER
SLEEVE

SUBMERSIBLE
MOTOR

CENTERING BOLTS
MUST BE LOCATED
ON MOTOR CASTING.
00 NOT LOCATE ON
STATOR SHELL.

6

SAW CUTS

NOTCH OUT
FOR CABLE
GUARD

CENTERING
BOLT HOLE
(3 REQUIRED)

•



200 v

60Hz

Three

Phase

3· lead

230V

60Hz

Three

Phase

3· lead

380V

60Hz

Three

Phase

3· lead

Table 18 Three Phase 75°C Cable, 60 Hz (Service Entrance to Motor) Maximum Length in Feet
. .

(In_A.........p__p,_iC_8t_io_n_-'_h_re_e_Ph_8_Se_M_o_to_rs _

• Continued on page 19

•

18
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Taole 21 Three Phase Motor Specifications (60 Hz)

21
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1. Motor Inspection

a A. Verify that the model, HP or K'N, voltage, phase and hertz on the motor nameplate match the
installation requirements.

o 8. Check that the motor lead assembly is not damaged.
o C. Measure insulation resistance using a 500 or 1000 volt DC megohmmeter from each lead wire to the

motor frame. Resistance should be at least 20 megohms with out drop cable.
o D. Keep a record of motor model number, HP or K'N, voltage, and serial number (SIN).

(SIN is stamped in shell above the nameplate. A typical example, SIN 98A18 01-0123)

2. Pump Inspection

o A. Check that the pump rating matches the motor.
o 8. Check for pump damage and verify that the pump shaft turns freely.

3. PumpIMotor Assembly

o A. If not yet assembled. check that pump and motor mounting faces are free from dirt, debris and uneven
paint thickness.

o 8. Pumps and motors over 5HP should be assembled in the vertical position to prevent stress on pump
brackets and shafts. Assemble the pump and motor together so their mounting faces are in contact and
then tighten assembly bolts or nuts evenly to manufacturer specifications.

o C. If accessible, check that the pump shaft turns freely.
o 11 Assemble the pump lead guard over the motor leads. Do not cut or pinch lead wires during assembly or

installation.

4. Power Supply and Controls

o A. Verify that the power supply voltage, hertz, and KVA capacity match motor requirements.
08. Verify control box HP and voltage matches motor (3-wire only).
o C. Check that the electrical installation and ,controls meet all safety regulations and match the motor

requirements, including fuse or circuit breaker size and motor overload protection. Connect all metal
plumbing and electrical enclosures to ~e power supply ground to prevent shock hazard. Comply with
national and local codes.

5. Ughtning and Surge Protection

o A. Use properly rated surge (lightning) arrestors on all submersible pump installations. Motors 5HP and
smaller, which are marked "Equipped with Ughtning Arrestors", contain internal arrestors.

o 8. Ground all above ground arrestors with copper wire directly to the motor frame, or to metal drop pipe or
casing which reaches below the well pumping level. Connecting to a ground rod does not provide good
surge protection.

6. Electrical Drop Cable

o A. Use submersible cable sized in accordance with IocaJ regulations and the cable charts, see Pages 11 and 15-20.
Ground motor per national and local codes.

o 8. Include a ground wire to the motor and surge protection, connected to the power supply ground if
required by codes. Always ground any pump operated outside a drilled well.

7. Motor Cooling

o A. Ensure at all times the installation provides adequate motor cooling; see Page 6 for details.

8. PumpIMotor Installation

o A. Splice motor leads to supply cable using electrical grade solder or compression connectors, and carefully
insulate each splice with watertight tape or adhesive-lined shrink tubing, as shown in motor or pump
installation data.

08. Support the cable to the delivery pipe every 10 feet (3 meters) with straps or tape strong enough to
prevent sagging. Use padding between cable and any metal straps.

o C. A check valve in the delivery pipe is recommended. More than one check valve may be required,
depending on valve rating and pump setting; see Page 5 for details.

o D. Assemble all pipe joints as tightly as practical, to prevent unscrewing from motor torque. Torque should
be at least 10 pound feet per HP (2 meter-KG per K'N).

o E. Set the pump far enough below the lowest pumping level to assure the pump inlet will always have at
least the Net Positive Suction Head (NPSH) specified by the pump manufacturer. Pump should be at
least 10 feet (3 meters) from the bottom of the well to allow for sediment build up.

o F. Check insulation resistance as pump/motor assembly is lowered into the well. Resistance may drop
gradually as more cable enters the water, but any sudden drop indicates possible cable, splice or motor
lead damage; see Page 39.

Form No. 3656 8/00

,
;

, I
I

I



.... _-_. -._._._---------_._--------_._-.--------------~~ ...

Submersible Pump InstallaUon Check list
9. After Installation

o A. Check all electrical and water line connections and parts before starting the pump.
o B. Start the pump and check motor amps and pump delivery. If normal, continue to run the pump until

delivery is dear. If three phase pump delivery is low, it may be running backward. Rotation may reversed
(with power off) by interchanging any two motor lead connections to the power supply.

o C. Check three phase motors for current balance within 5% of average, using motor manufacturer
instructions. Imbalance over 5% will ca~ higher motor temperatures and may cause overload trip,
vibration, and reduced life.

o D. Verify that starting, running and stopping cause no significant vibration or hydraulic shocks.
o E. After at least 15 minutes running time, verify that pump output, eIectricaJ input, pumping level, and other

characteristics are stable and as specified.

•

Date _ Filled InBy _

Notes, _

•

•



Ii~. Submersible Motor Installation Record
lJl.

• RMA No. _

INSTALLER'S NAME OWNER'S NAME _

ADDRESS ADDRESS _

CITY STATE__ ZIP CITY STATE__ ZIP _

PHONE L-J FAX L-) PHONE L-) FAX L-J _

CONTACT NAME CONTACT NAME _

WELL NAME/ID DATE INSTALLED DATE FAILED. _

WATER TEMPERATURE oF qr oc

MOTOR:

Motor No.~ Date Code~ HP __~ Voltage Phase _

PUMP:

Manufacturer Model No. Curve No. Rating: __ GPM@_~ft.TDH

NPSH Required ft. NPSH Available ft. Actual Pump Delivery ~G.PM@ __ PSI

Operating Cycle ON (MinJHr.) OFF (MinJHr.) (Circle Min. or Hr. as appropriate)

YOUR NAME DATE __1__1__

in.

o Drilled

WELL DATA:

~ Total Dynamic Head ft.

Casing Diameter~ in.

~ Drop Pipe Diameter .

~ Static Water Level . ft.

Drawdown (pumping) Water Level, ft,.

Checkvalves at~ ,&.~ .&

____& ft.

~ o Solid

Pump Inlet Setting ft.

Row Sleeve: __No__ Yes, Dia. __in.

/

Casing Depth ft.

OW.ell Screen 0 Perforated Casing

From__to__ft. & to ft.

-- Well Depth ft.

TOP PLUMBING:
Please sketch the plumbing after the well head
(check valves, throttling valves, pressure tank, etc.)
and indicate the setting of each device.

Form No. 2207 8/00
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POWER SUPPLY:
Gable: Service Entrance to Control ft. AWGlMCM 0 Copper 0 Aluminum

o Jacketed 0 Individual Conductors
Cable: Control to Motor -'ft., AWG/MCM 0 Copper 0 Aluminum

o Jacketed 0 Individual Conductors

•
SERVICE

ENTRANCE

TRANSFORMERS:
KVA #1 #2 #3

Initial Megs
(motor & lead) T1 T2 T3 _

PUMP
PANEL

M
o
T
o
R

Rnal Megs
(motor, lead &cable) T1 T2 T3,__

INCOMING VOLTAGE:
No Load L1-L2 L2-L3 L1-L3 _
Full Load L1-L2 L2-L3 L1-L3, _

RUNNING AMPS:
HOOKUP 1:

Full Load L1 L2 L3 _
%Unbalance, _

HOOKUP 2:
Full Load L1 L2 L3 _
%Unbalance, _

HOOKUP 3:
Full Load L1 L2 L3 _
%Unbalance, _

CONTROL PANEL:
Panel Manufacturer _
Short Circuit Device

o Circuit Breaker Rating"'- Setting:::J-__
o Fuses Rating Type, _

o Standard 0 Delay

Starter Manufacturer _
Starter Size _

Type of Starter 0 Full Voltage 0 Autotransformer
o Other: Full Voltage in __sec.

•
Ground Wire Size AWGlMCM
DC Ground Current rnA
Motor Surge Protection 0 Yes 0 No o Rod o PowerSupply

o None

VARIABLE FREQUENCY DRIVES:

Manufacturer Model Output Frequency: Hz Min Hz Max

Cooling Flow at Min. Freq. Cooling Flow at Max. Freq. _

Approved Overload: 0 Built-in 0 Extemal Model: (per above) 0 Cables: (per above) Set Amps _

Start Time sec. Stop Mode 0 Coast sec. 0 Ramp sec.
o Output filter 0 Reactor % Make Model _

MAXIMUM LOAD AMPS:

Drive Meter Input Amps Line 1 Line 2 Line 3 _

Drive Meter Output Amps Line 1 Line 2 Line 3 _

Test Ammeter Output Amps Une 1 Line 2 Line 3 _
Test Ammeter Make Model _ •



Installation -All Motors

• 4" Super Stainless - Dimensions
[Standard Water WelD

4" High Thrust - Dimensions
[Standard Water WelD •

t
.161" MAX lEAD
BOSS HEIGHT

1.48"
MAX

.SO"MIN.
FUU

1.508"
1.498"

-+
.97"
.7fT t

.161" MAX lEAD
BOSS HEIGHT

1.48"
MAX

.SO·MIN.
FUU

1.508'
1.498'

-+
1.09"

.91"

3.75" DIA. 3.75' DIA.

L* L*

[Standard Water WelD

1;:;::;::::;:::;;;:::;::::;:::;)--.-
2.75'

FINNED

8"-Dimensions •[Standard Water WelD

1.6S- 1.WMIN FULL
SPLINE 23 TOOTH 16132" 4.997" MIN FULL

23 TOOTH 16132" SPLINE
OIAMETRAL PITCH OIAMETRAL PITCH

SHAFTOIA SHAFTOIA
1JiQQ!r. 1.5000"
1.4999" -y- 1.4999" --r-

4~1<:l" .s..m
4.500" 5.120"
L-

CHECK 1-
M8xl.256G VALVE
GROUND WATER Me x 1.256GSCREW WElL GROUND

MODELS SCREW
PIPE PLUG
STAINLESS

7.50" OIA STEEL " I
MODELS L* MAX L*

L*

CHECK
VALVE

3.000"
2.997"

~ 5.44" OIA.->

-rI~

6f"

6"- Dimensions

15 TOOTH 16132"
OIAMETRAL PITCH

.94" MIN.
FULL SPLINE

•

40 10100 HP 12510200 HP

* Motor lengths and shipping weights are available on Franklin Electric's web page (www.tranklin-electric.com) or
by calling Franklin's submersible hotline (80()'348-2420).

33



Installation -All Motors

Splicing Submersible Cables -r
I

When the drop cable must be spliced or connected to the
motor leads, it is necessary that the splice be watertight.
This splice can be made with commercially available
potting, heat shrink splicing kits, or by careful tape splicing.

Tape splicing should use the following procedure.

A) Strip individual conductor of insulation only as far as
necessary to provide room for a stake type connector.
Tubular connectors of the staked type are preferred. If
connector outside diameter (00) is not as large as
cable insulation, build up this area with rubber electrical
tape. -

B) Tape individual joints with rubber electrical tape, using
two layers, with the first layer extending two inches

beyond each end of the conductor insulation end, and
the second layer extending two inches beyond the ends
of the first layer. Wrap tightly, eliminating air spaces as
much as possible.

C) Tape over the rubber electrical tape with #33 Scotch
electrical tape, (3M) or eqUivalent, using two layers as
in step "8- and making each layer overlap the end of

_the preceding layer by at least two inches.

In the case of a cable with three conductors encased in a
single outer sheath, tape individual conductors as de­
scribed, staggering joints.

Total thickness of tape should be no less than the thick-
ness of the conductor insulation. -

FIG. 12

PVC ELECTRICAl TAPE

-I ~-I
\\\~~\ \ \\.5\\ \ \ \ \ \ \ \ \ \1'1 7h' I .......""

'1l7IV7~7717e6

-f.
35
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System Trouble Shooting

Motor Does Not Start

Possible Cause Checking Procedures Corrective Action

A. No power or incorrect voltage. Check voltage at line tenninals. Contad power COO'1>8ny if voltage is
The vol.tage must be ± 10% of rated voltage. incorrect.

B. Fuses blown or circuit Check fuses for recommended size and Replace with proper fuse or reset
breakers tripped. check for loose. dirty or cornxled circuit breakers.

connections in fuse receptacle. Check
for tripped circuit breakers.

C. Defective pressure sv.;tch. Check voltage at contad points. IIT"C)rOper Replace pressure sv.;tch or clean
contad of sv.;tch points can cause voltage points.
less than tine voltage.

o. Control box malfunction. For detailed procedure. see pages 40-41. Repair or replace.

E. Defective wiring Check for loose or corroded connections Correct faulty wiring or connections.
or defective wiring.

F. Bound pump. Check for misalignment between pump Pull pump and correct problem
and motor or a sand bound pump. Run new installation until the water
ArTlJ readings will be 3to 6 times higher clears.
than nannal until the over1oad trips.

G. Defective cable or motor. For detailed procedure. see pages 38-40. Repair or replace.

Motor Starts Too Often

A. Pressure sv.;tch. Check setting on pressure sv.;tch and Reset limit or replace switch.
examine for defects.

B. Check valve - stuck open. Damaged or defective check valve will Replace if defective.
not hold pressure.

C. Waterlogged tank. Check air charge. Repair or replace.

O. Leak in system. Check system for leaks.. Replace damaged pipes or repair leaks.

36



Maintenance -All Motors

SYstem Trouble Shooting

Motor Runs Continuously

Possible Cause I Checking Procedures I Corrective Action

A. Pressure S'Mtch. ChecI< switch for welded contacts: aean contacts, replace switch, or
ChecI< switch adjustments. adjust setting.

B. Low water level in well. Pt.Jrrp may exceed well capacity. Shut off Throttle PIJITll output or reset PUfTl) to
pufTl), wait for well to recover. ChecI< lower level. Do not /ower if sand may
static and c!raY.OO'M1levei from well head. clog PUfTl)·

C. Leak in system. ChecI< system for leaks. Replace damaged pipes or repair leaks.

D. Worn PUfTl). Syrll)toms of'M)ffi PUfTl) are sirrilar.to Pull pufTl) and replace 'M)ffi parts.
those of drop pipe leak or low water level
in well. Reduce pressure switch setting, if
PUfTl) shuts off'M)ffi parts may be the
fault

E. Loose coupling or broken rootor ChecI< fof loose coupling or damaged shaft. Replace 'M)ffi or damaged parts.
shaft.

F. Pt.Jrrp saeenblOCked. ChecI< for dogged intake screen. aean screen and reset pufTl) depth.

G.~ valve stuck closed. ChecI< operation of check valve. Replace if defective.

H. Control box malfunction. See pages 40-41 for single phase. Repair or replace.

Motor Runs But Overload Protector Trips

A. Incorrect voltage. Using voltmeter, check the line terrrinals. Contact power COfll)aI1y if voltage is
Voltage must be within ± 10% of rated incorrect.
voltage.

B. Overheated protectors. Direct sunlight or other heat source can Shade box, provide ventilation or move
raise control box teJll)€rature causing box away from source.
protectors to trip. The box rrost not be hot
to touch.

C. Defective control box. For detailed procedures, see pages 40-41. Repair or replace.

D. Defective motor or cable. For detailed procedures, see pages 38-40. Repair or replace.

E. Worn pump or motor. Check running current. See pages 13 & 21-23. Replace PUfTl) and/or motor.

37
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TOll FREE HELP FROM AFRIEND
1-800-348-2420
1-219-821-5102 FAX

Phone Franklin's toll free SERVICE HOTLINE for answers to your installation questions
on submersible pump motors. When you call. a Franklin expert will offer assistance in
troubleshooting submersible systems and provide immediate answers to your motor
application questions. Technical support is also available online. Visit our website at:

www.franklin-electric.com

••••
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~ Franklin ElectricV Bluffton. Indiana 46714 •



ATTENTION!
IMPORTANT INFORMATION FOR INSTALLERS OF THIS EQUIPMENT!

THIS EQUIPMENT IS INTENDED FOR INSTALLATION BY TECHNICALLY QUALIFIED PERSONNEL. FAILURE TO INSTALL IT IN
OMPLIANCE WITH NATIONAL AND LOCAL ELECTRICAL CODES, AND WITH FRANKLIN ELECTRIC RECOMMENDATIONS, MAY.

RESULT IN ELECTRICAL SHOCK OR FIRE HAZARD, UNSATISFACTORY PERFORMANCE, AND EQUIPMENT FAILURE. FRANKLIN
INSTALLATION INFORMATION IS AVAILABLE FROM PUMP MANUFACTURERS AND DISTRIBUTORS, AND DIRECTLY FROM
FRANKLIN ELECTRIC. CALL FRANKLIN TOLL FREE 800-348-2420 FOR INFORMATION. RETAIN THIS INFORMATION SHEET WITH
THE EQUIPMENT FOR FUTURE REFERENCE.

WARNING

SERIOUS OR FATAL ELECTRICAL SHOCK MAY RESULT FROM FAILURE TO CONNECT THE MOTOR, CONTROL ENCLOSURES,
METAL PLUMBING, AND ALL OTHER METAL NEAR THE MOTOR OR CABLE, TO THE POWER SUPPLY GROUND TERMINAL USING
WIRE NO SMALLER THAN MOTOR CABLE WIRES. TO REDUCE RISK OF ELECTRICAL SHOCK, DISCONNECT POWER BEFORE
WORKING ON OR AROUND THE WATER SYSTEM. DO NOT USE MOTOR IN SWIMMING AREAS.

ATTENTION!
INFORMATIONS IMPORTANTES POUR L'INSTALLATEUR DE CET EQUIPEMENT.

CET EQUIPEMENT DOlT ETRE INSTALLE PAR UN TECHNICIEN QUALIFIE. SI L'INSTALLATION N'EST PAS CONFORME AUX LOIS
NATIONALES OU LOCALES AINSI QU'AUX RECOMMANDATIONS DE FRANKLIN ELECTRIC, UN CHOC ELECTRIQUE, LE FEU, UNE
PERFORMANCE NON ACCEPTABLE, VOIRE MEME LE NON-FONCTIONNEMENT PEUVENT SURVENIR. UN GUIDE D'INSTALLATION
DE FRANKLIN ELECTRIC EST DISPONIBLE CHEZ LES MANUFACTURIERS DEPOMPES, LES DISTRIBUTEURS, OU DIRECTEMENT
CHEZ FRANKLIN. POUR DE PLUS AMPLES RENSEIGNEMENTS, APPELEZ SANS FRAIS LE 1-800-348-2420. CONSERVEZ CETTE
FEUILLE D'INFORMATION AVEC L'EQUIPEMENT POUR CONSULTATION FUTURE.

AVERTISSEMENT

UN CHOC ELECTRIQUE SERIEUX OU MEME MORTEL EST POSSIBLE, SI L'ON NEGLIGE DE CONNECTER LE MOTEUR, LA
PLOMBERIE METALLIQUE, BOITES DE CONTROLE ET TOUT METAL PROCHE DU MOTEUR A UN CABLE ALLANT VERS UNE
ALIMENTATION D'ENERGIE AVEC BORNE DE MISE A LA TERRE UTILISANT AU MOINS LE MEME CALIBRE QUE LES FILS DU
10TEUR. POUR REDUIRE LE RISQUE DE CHOC ELECTRIQUE. COUPER LE COURANT AVANT DE TRAVAILLER PRES OU SUR LE .'

.:>YSTEM D,EAU. NE PAS UTILISER CE MOTEUR DANS UNE ZONE DE BAIGNADE.

ATENCION!
INFORMACION PARA EL INSTALADOR DE ESTE EQUIPO.

PARA LA INSTALACION DE ESTE EQUIPO, SE REQUIERE DE PERSONAL TECNICO CALIFICADO. EL NO CUMPLIR CON LAS
NORMAS ELECTRICAS NACIONALES Y LOCALES. ASI COMO CON LAS RECOMENDACIONES DE FRANKLIN ELECTRIC DURANTE
SU INSTALACION, PUEDE OCASIONAR: UN CHOQUE ELECTRICO. PELIGRO DE UN INCENDIO. OPERACION DEFECTUOSA E
INCLUSO LA DESCOMPOSTURA DEL EQUIPO. LOS MANUALES DE INSTALACION Y PUESTA EN MARCHA DE LOS EQUIPOS,
ESTAN DISPONIBLES CON LOS DISTRIBUIDORES, FABRICANTES DE BOMBAS 0 DIRECTAMENTE CON FRANKLIN ELECTRIC.
PUEDE LLAMAR GRATUITAMENTE PARA MAYOR INFORMACION AL TELEFONO 800-348-2420. GUARDAR ESTA INFORMACION
JUNTO AL EQUIPO PARA FUTURAS CONSULTAS.

ADVERTENCIA

PUEDE OCURRIR UN CHOQUE ELECTRICO, SERIO 0 FATAL DEBIDO A UNA ERRONEA CONECCION DEL: MOTOR. DE LOS
TABLEROS ELECTRICOS. DE LA TUBERIA, DE CUALQUIER OTRA PARTE METALICA QUE ESTA CERCA DEL MOTOR 0 POR NO
UTILIZAR UN CABLE PARA TIERRA DE CALIBRE IGUAL 0 MAYOR AL DE LA ALiMENTACION. PARA REDUCIR EL RIESGO DE
CHOQUE ELECTRICO. DESCONECTAR LA ALiMENTACION ELECTRICA ANTES DE INICIAR A TRABAJAR EN EL SISTEMA
HIDRAULICO. NO UTlLlZAR ESTE MOTOR EN ALBERCAS 0 AREAS EN DONDE SE PRACTIQUE NATACION:

Franklin Electric
Bluffton, Indiana 46714

155737REV2
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invironmental .
Af5pJications

\

SQE·NE:

All of the Features of
the SQE, But Designed
tor Environmental
Applicatio

SQE:

Features/Benefits:

SQ:

• Rugged Design All of the SQ
Features, PLUS:"

• 1/3 - 1.5 Hp Integral .1
Motors • Constant Pressure

• Excellent Sand Handling,,~~~egu~~n I
Capabilities ' . • Advanced

h Communication.
• High Motor and Pump

Efficiencir~~, • Telephone Mode

Surveillance, ... ' .". '\

• Pump StC3:tus Rec1aott
Through:nrop Cable
(yijhile Pump is Installed
'in the Well) .

• Failure Analysis Stores
Failure Data

• Over Temperature • Parameters '. ,~-'
Protection .p ~-" ",w.·;:··'J:::'jb~I'.'if~-'. " ".rogramma e;·..·:.

:.~ ... ><:i:.,..'-~:,'~,> ):.. ~:.:;.-; ",..- .:'_ ·":.7... --:'." ,::2.";,;,:;:,~'i"-·· ...

• No Control Box RequIred 5;;;:~~t6~'Jh~.H;tPO;:.t:~~ _~....,.:~
.~.... _·:;:"::',<~~1%~jiY .

• Soft-Start ~,'~~f:'~~C~l' Pr'o'g~~!e Speed
'.,,?'; Change')····

• Multiple Frequ~5c{liiput . :
(50 - 60 Hz) .1 •. Multiple pump Curves .

"; , With One Unit .~
• Two Voltage Variants: r

• 1 x 100 - 115V 'Ii~..:. sensii'Connection :1
t (3 Sign'als)\

• 1 x 200 - 230V ".

~"'.:. :

• Built in DrY-R~n
Protection"

• Overload / Locked Rotor
Protection

• Overvoltage /
Undervoltage Protection

• Pump and,'Motor Can Be
Separateg. ".

• High Stading Torque
(Even atillow Voltages)

::~'.,., .

• Easy to .Install --~~
:~

• Serviceable Pump and

Motor ::~ft:ir "~ '.' ..
• Replaceable~Motor Lead

~ r .



Rugged by Design •..~.'%'..''.-
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7-' •
, .

. .

t.. i
:~. :.~~. "

.Ie "'\.". . '..flO
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'\ AClva1lceci"'EI~ct~n;c'f(~ ':~ ,i""> .....
. y /.~"'" ; ',;<"".' ',,', ....Jt. ~ '-."":'
By""'combining-'advanced eleetronics,:permanent-

._~., . "~'21: ...." ~~ ":-.

.' magnet'motors, and Grundfos' own mJcfQ::frequency
'" , " ..... ; •••.•..~. ·'tt':,..,

,':.. converter, we are no'#. abl~, to control aocf"'lo.
tcommunicate with pumps in ways'pevefb~f9're
" , ..... ' .'~"'.' ·<q.t ."••.

i' 'P.9$sible. A few of ,the feature~ that come o~t'6f~this

~~~Rl~l>i~tig9,~.f~~a.:nn:>"tessur~ .Q~troli,§~ft~·
~~:~ta. :f 'rid .ihte9j'afed"·DrY-Rur;t Protection", ,"$~,"
~:,·~~.~t~~·~. ;~:- . ,:,;:~:;" .~.~, ~



, :~... "

... Rugged Design .

. The SQ/SQE'pum'p'(j·esign uses
~~\.:'floating'; i":lPellers.~ch impell~r has
\~tts own tungsten carbide/ceramic

'''bearing. This design and the high
qual!!YJ.:...of materi~l§t"1lak'e the pump
ve"¥~~Jar resistanr;especially in
sandy' conditions.

Reliable Check Valve
Reliable built-in spring loaded check
valve lets you operate the pump in any
position from vertical to horizontal.

•

•

•



Applications •.'~."
\~.,q7[j
~
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'1" •
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Const1~i\pressure :;~'_., ,:.:::'::':;;::::::::
,r .' :." ':"'--:'~.,.","':::':';;

;;99E PWnps include the high efficiency permanent-magnetri.lo~qr,::;;:;~~j;;i

nd also offer you the ability to communicate with the m6tor.'The";;r~;)A,'"
\:"·~;~t~~'("~;:"· . . . ". _." -':',.; '.~~." •• ,"~ ',;:;; iJ

'~mart"- motor communicates through 'the power leads intothe""(;::;:~;;;:i:,;:;
4':'.··.,t:.w...;:.-:- '._" , _ . " - ." •. ", -;: :..<.- :' : ..... .;~.r:.::

I,' o~~:~~~.~~~ g~i~9n~~I~,,:,Oe~~~%~~~~:~t~~~:i ..o,p.n.~.:~....I. :,~i~§~Sj~~lf~,~:,.
h < Constant Pressure Control and the ability to chan e _ J >~"".:-.:.)

; ..mp performance. As with the sa motor, this is ; ·,~,,:,t<.::~· .

<'motor designed for single-phase operation. .
, ;

7oolllllilii"···1,··",~"I~..,;""'&CVi~,.:;.,..~ .."..I·,'""",,. r<·' \': ..'). '-'''':~'''.' '''.:.:','; ~;.;..) .....
. ,,~.'~. i

. '~' .,.... --'.. "-;.,..



4·'nch Submersibles a
. ~

, - ."." .
Grundfos' 4" submersibles feature corrosion-resistant stainless steel co'
provide years of trouble free performance.

With built-in sand bearing protection, the 4" submersible can han'di-~.th,~:·
domestic wells. Built-in, jam-free che~~:y
protection guarantee smooth runnin~i:#lfl
cable guard aids in ease of installatiOn'

- .~~;:{

U.S. ,GALLONS PER MINUTE

.~.
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This new line of submersibles is also "smart". I.ncorporated into the
design is the revolutionary CU3 control system which
automatically monitors your pump's performance.

Built with the same high quality, corrosion-resistant stainless steel
components as other Grundfos groundwater products, these pumps
feature a state-of-the-art impeller design which allows for outstanding
performance at depths over 2000 feet.

."

:, .Grundfos 6", 8" and 10" submersibles are available '"
<7.;,. with a rugged Franklinilll sUbm~rsible motor.' .;:,~
~ Manufactured of stainless steel, the two units ',-,-¥together result in a quality pl.lr~I~4g unit built to last.

1. Features/Benefit -t .,
1./ High e~iciencies-"'0". ~,~ ss horsepower

,~,~tilize9~operating costs~;ardJ;l..significantly.

- Built-in check valve - Protects pump from
water hammer.. , \

-Built-in upthrust protection :::c..Protects the
lf~tDP .dtJ.f:ing ~~r!ods of high demand. ,..•",.~... l/J... ~"- -. ... ",

- Quality ,construction - Built of rugged,
icorrosiori-resistant stainless steel. '

•

e: 6, 8 and 10-Inch Submersibles.-
,.\,jtt~~'~-

'1" i":, i# .
_700..,.

Grundfos now offers R;g,~I)~!ation of "smart" submersible pumps
designed to reduce ope'rat!g costs and improve efficiencies. The
new high efficiency line is designed to deliver during periods of high
demand with better efficiencies and fewer losses.



CU3 Control System

The CU3 offers protection against:
• Dry-run

• Overload

• Operation against a closed valve/frozen discharge
pipe

• Insufficient liquid circulation past the motor

• High temperatures

• Deposits on the motor

• Under/Overvoltage

• Phase asymmetry

• . Incipient motor failure

• Motor overheating

• Motor burn-out



• JetStar™

, ef";p!:!~ps are perfectly suited for residential use
!1o.vv"well and booster applications. Consisting
l~{~~d shallow well models, these units can pump up to 40 gpm. Constructed of quality
~r'components, the Jet pumps are designed to be durable, non-corrosive and virtually

1ree/:tAII models consist of a top discharge opening for ease of installation and a streamlined,
"ign::Also available from Grundfos is the convertible JetStar pump for domestic,
ustrlcil, and agricultural deep and shallow well applications.

':'\~~~~f;tS:
.·:ii:·;'f.~~!f~~:J.;.;<., . :.:0:

8.Q ~e ~sed for both shallow well and booster applications.

'rci~~nt~:':"'. Stainless steel components make the Jet pumps corrosion-resistant and built for

c·,t~~ifferenlmodels 10 fit your specffic application (3 shallow well and 3 booster).

'i~;>;'DGal compartment motors available in either 1/2, 3/4, or 1 Hp,
'~'!a9hiinuou~s,operation and uniform flow at specified pressures. @..
"C6Rstructedof Noryl~ for maximum efficiency and corrosion resistance. Approved

"'~::< '>\:;2~~, '

LISTED
®

2 4 6 8 '0 12 14 16 18 ~ n
U.S. GALLONS PER MINUTE

..... • JO' PERFORMANCE
(fEET) (PSI)

eO"""'''''''""''''l"'-r--r--r-,.......,....,.--r-...,

.. " .......

JQ2 PERFORMANCE

2 .. 6 a 10 12 '4 16 18 ~

U.S. GALLONS PER MINUTE

......
(Fttt) ....,

.eo 8O~r--1--r.....,.....,.."-i-....,......,--r-..,

'70
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'50
140 60

130
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100
.. '0

80

70 .0
80

50
.0
3D
20
10

o

~?'~~,
e.,:~Jrstcompletely integrated pumping system for

'~l~jing"of the pump, diaphragm tank and frequency
,,"on'~~compact unit providing constant pressure. It is
'~frosion:;resistant stainless steel and composite materials, and is the perfect pump
"'ilca~ions or for boosting water out of a shallow well. No matter how much water is

;~i~';>;-:;;Y.': i, . -. -:

~eps ttle water pressure constant with the use of a Grundfos micro-frequency
nuay)idfusts speed to meet the pre-set pressure setting.

,"~lf;'rabuilt-in

JetpaQ@



Grundfos Groundwater Products

1JI$]BJ.ii!ti1_~f~;I~~i~:L(~.:);;:·.:.

5S 4" l'3 - 3 1"
7S 4" YJ- 1Y2 1"
10S 4" YJ - 5 1Y."
16S 4" Y2-10 1Y."
25S 4" Y2 - 10 1Y2"
40S 4" 1 - 20 2"
60S 4" 2 - 10 2"
75S 4" 2 - 10 2"

• 8JiffilI!iBYJmJi!iml~.~~:i~;::J~;~1~iSi~;,{r;:_·:

85S 6" m - 50 3"
150S 6" 2 - 75 3"
230S 6" 7l'2 - 75 3"
300S 6" 7Y2 - 75 3" & 4"
385S 8" 7Y2 - 100 4"
475S 8" 10 - 125 6"
625S 10" 15 - 150 6"
800S 10" 20 - 125 6"
1100S 10" 30 - 250 6"

Heads ••To: (Ft.)

710
560
470
320
260

1360
700

1740
2220
1560
1900
570
510 .

2090
2145
1440
1220
1280
1340 r..~990 '- ,

780
1140

158
158
152

166
166

1.5 - 8
3 - 15
4 - 20
7 - 33
8 - 42

1.2 - 7

3 - 10
5 - 14

10 - 20
18 - 32
24 - 55
40 -75
45 - 95

1 - 20
1 - 20
1 - 40

0-18
0-22

18- 118
30 - 220
45 - 320
60 - 410
75 - 550
95 - 680

125 - 850
160 - 1080
220 - 1400

Flow Range
GPM

1"
1y."
1y."
1W'
1Y:!"

1" x 1".

1" x 1'"

1Y." x 1"

1Y." x 1"
1y." x 1"

..• :.: Discharge Size

Suction and Discharge Size

Y2 - 1

Y2 - 1
Y2 - 1

N/A
N/A

3"

3"

3"
4"

N/A

Shallow Well

Deep Well Convertible
Booster Jet

JQ2
JQ4

5SQ/SQE 3" YJ- 1
10SQ/SQE 3" YJ- 1Y2
15SQ/SQE 3" YJ- 1l'2
22SQ/SQE 3" YJ- 1Y2
30SQ/SQE 3" Y2- 1Y2

• denotes Male NPT

/
~

GRUNDFOS'~~
Available from:

Leaders in Pump Technology

~ Grundfos Pumps Corporation ~
National Support Center
Grundlos Pumps Corporation
3131 N. Business Pari< Avenue. Fresno. CA 93727
(559) 292·8000 FAX (559) 291·1357

Customer Service Centers
Allentown. PA • Fresno. CA
(800) 333-1366 FAX (800) 333-1363

¢ Franklin Elactric

www.us.grundfos.com

1"'1 Grundfos Canada, Inc.
2941 Brighton Rd.
Oakvine. Ontario L6H 6C9. Canada
(9OS) 829·9533 FAX (905)829'9512

....1Bombas Grundfos de Mexico. S.A. de C. V.

.... Ave. ENo. 306 Frace. tnduslrial Milimex
66600 Apodaca, N.L. Mexico
52-B·369·3900 FAX 52-8-369,3665

Perlormance curves and technical information listed as a range
only and subject to change without notice. Consult a Grundfos
product submittal data sheet for~ pump specifications.

IL-GRD-SL-DOll Rev. 6/991



eXPLANATION OF
a-lESS UNIT
~DERING
.NUMBERS
. The diagram illustrates the meaning of
the various letters and numerals used
in Monitor Industrial Pitless Unit
ordering numbers. A typical order
number and the pitless unit it stands for
are shown.

133 Enterprise St.
Evansville, WI 53536

ACCESSORY LIST

* Accessory(s) may be ordered by

placing accessory letter at end of

pitless model number. (Protected

screen well vent is standard equip­

ment, as is weld nipple).
I. Indicates the discharge con­
nection is threaded.

J. Indicates the size of dis­
charge pipe in inches.

G. Indicates spool has pressure
equalizing passages.

This numeral indicates the type
of spool which the pitless unit
has. In this case it is a spool hav­
ing two silent check valves.

H" Indicates the size of drop
pipe in inches.

E. The presence of the letter "B"
in the order number indicates the
upper pitless case is black pipe.

F. Indicates the unit has a wa­
tertight cap with screened vent
installed.

D. Indicates the attachment to
the well casing is a welded joint
("N" for KwiKonect - 6" 1.0. &8"
1.0. only).

w

w

4

B

3 A. The first numeral in the order
number indicates the bury depth,
in feet, of the unit. Bury depth on
all units is measured from the
center of the discharge line to'
ground level. The top of the
pitless case extends 12" above
ground level as is required by
many codes.

PSThese letters indicate the type of
pump the pitless unit is designed
for. The unit shown is a PS for
submersible pumps.

8 B. This numeral indicates the
well casing size. The 6 is 6" 1.0.
wells, 6.6 for 7" 0.0. wells, and
8 for 8·1.0. wells .

• C. This numeral indicates the
... upper pitless case size. The 7 is

for the 7" 1.0. case, and 10 for
10" 1.0. case.

E

DZ

J
.~

S Sealed Conduit Connection.



Monitor·" .' ." .< .

~ Industrial Pitless Units for Submersible Pumps 6",6.6", & 8" 1.0. Well Sizes

9 MonitarPS Industrial Pitless Unit for
_...bmersible pumps forms a watertight
extension of the well casing which

"starts belovy the frostline, where it is
buried permanently, and continues
upward 12 or more inches above
grade, where the pitless case is closed
with a watertight cap.

TO INSTALL A
PS INDUSTRIAL UNIT:
An excavation around the well casing
below the frost line is made and well
casing cut off at a prescribed level.
The well cap is removed and the spool
assembly lifted out of the pitless case
with a hoist and set aside. * The pitless
case is then welded or threaded tightly
onto the well casing. The submersible
motor, pump, and cable are attached
to the drop pipe which is lowered into
the well with a hoist; when the top of
the last section of the drop pipe is one
foot or more above the pitless case,
the spool assembly is screwed onto the
drop pipe. The spool assembly and
drop pipe with motor, pump and cable
are lowered into place; then finally the
electrical service and well cap are
installed.

The spool assembly includes: A spool
with two or no silent check valves; two 0­
ring seals; lift-out pipe and hold-down
spider.

FEATURES:
CORROSION PROTECTION ... All
water passages are either hot-dipped
galvanized or constructed of corrosion
resistant material.

EASY TO SERVICE ... Well cap can
be removed without disconnecting
cables. O-ring seals on spool permit
withdrawal of the entire inner assembly
simply by lifting. Replacement is
equally simple. Spool support elimi­
nates vertical adjustment and any pos­
sibility of dropping the inner assembly
into the well.

RELIABLE SEAL ... Neoprene O-rings
between accurately machined hot­
dipped galvanized surfaces on the
spool and and within the unit provide
positive seals.

O-RING SEAL PROTECTION ...
Monitor seal protection prevents seal
damage during installation and service.

FROST PROOF ... No
heating is required. All
water passages are below
the frost line.

QUICK TO INSTALL ... A
quality pump installation
can be made easily and
economically without
delay for masonry or
building construction.

ALTERNATIVE SPOOLS
Spools are available plain
(EO) QI; U!i~R &i'Qpl QRQ""
val ;e~*(E2 do' ,bJ9~. The
Monitor Silent Check
Valve has its operating
parts automatically
exposed when the spool
is withdrawn. Complica­
tion and cost of installing
separate check valve in
the drop pipe are elimi­
nated. Spools are
supplied with tapping for
either a pressure relief
valve, or a pressure
control.'

WATERTIGHT WELL
CAP ... Designed to
permit removal without
disconnecting cables.
Separate Junction Box is
eliminated. Watertight
cable and conduit sealing
is optional. Alternate
ventilated cap is avail­
able.

HOLD-DOWN ... Sup­
plied with each unit. Hold­
down pipe also serves as
lift-out pipe for installation and
servicing.

DEPTH TEST BLOCK ... Standard on
all units.

ONE YEAR
LIMITED WARRANTY
Any PS Pitless Unit discharge body,
spool, upper case or well cap used in
potable water applications, found
defective in workmanship or material
will be replaced without charge
provided the defective item is returned
prepaid to the distributor from whom
purchased within one year from date

"of shipment. The Company does not
assume responsibility for labor or
consequential damage. All other terms
and conditions of sale are as stated
on the Baker Factory Sales Order
Terms and Conditions'-Form AD 100..

608-882-5100
FAX: 608-882-6776

~l
133 Enterprise Street

Evansville, Wisconsin 53536

Catalog AD?4 6-1-90

••

•



8" 1.0. FIRST
2-1/2" F.I.P. •

Choose weU sfze then make-up basic ordeling number
from proper column In spec!flcatlons

ORDERINC NUMBER SELECTION GUIDE
3" F.I.P.

1/4" F.I.P. I~.. ~~ '"4> .;;; ~ .. ~
12· ~

CD .&:

~c3i! ~ IiiQ) - ~ ~
~~

.. ,
~~

Q)

~~
24-5/16" Q) Q)

~ ~ g:l ~
N ,

I in a l5 () if - <: q:) Cll 98
~~ ~ -~ 8- ~11 ~'" I10" O! ~ ~~ Q. J:: .. ~~ o &l

1£ ~.365" ~~ ::::> .~~ ~~i in 8-
:)

~- = ~- ~ ; i ~"S Ig
~ Q) Q.

~ a: ~ ::::> < CD ~~~~~ 0(5 (5

2 6.6 7 ~ I:to PS 6 7 \!!2 B W E 0 .'1
3" 9 P>t3 N .4 4

20,000 100.

SECOND Accessory Symbol
3-118" 0.0.

Sealed ConduitWelded to Add desired accessory Connection S
lper Casing) symbol
2·1116· 0.0

-
COMPONENT MATERIALS9-118"

4" F.I.P. Wall Vent· C8Stlron, green enamel finish.
8" Weld Cap & Conduit Box· cast Iron, green enamel finish.

Hold·Down Spldar • cast Iron, green enamel finish.
88,000 100. Hold·Down Pipe, -r •steel, black.

Hold Down Pipe, 3M
• steel galvanized.

15.8 sq. in. Pltla•• Ca.a· steel, black.
Spool· cast Iron, galvaniZed.

124%
Dlscharga Body· cast Iron, galvanized.
Chsck Valva Body & Arms· brass.

"-">"
Check Valva Saat • Brass.
Check Valva Sprl~ • Monel.
Compression Saa' Ring & Check Valve Facing. Neoprene.

100% Conduit Sa.1 & O-Ring•• Neoprene.
Dlscharga Body. 8" x 10" - Ductile Iron

1-518" Specifications Subject to Change Without Notice.

3-3116·
4· F.I.P.

ill2) available

~I11"
18-1/2· mor\ltor IVIfIOr\ 608-882~5100
9-1/4"

133 Enterprise Street
Evansville, WI 53536 BBo1
Fax No,: (608) 882·6na Revised 9-24-91

Spool to drop pipe connection:
Pressure switch tapping: 3/8·18 N.P.T.
Dimension from center of discharge outlet
10 bottom of weld nipple:
Overall length of seal cap:
Dimension from center of discharge
to bottom of discharge body.:

'iJ Dimension from center of discharge to

$

® Screened Well Vent Size:
® Seal Cap: The Watertight cap bolts to a

compression seal ring securing around the
pit/ess case and comes with the screened
well vent installed.

~ Conduit Tapping Size:
Watertight conduit seals for most common
cable sizes are avsJ1sble for watertight cap
Depth Tester Tapping:
Distance from ground level to top of
pitless case:

e> Distance from ground level to top of
saeened well venl (Vent height
may be increased if necessary)

® Pitless Case size:
CD Pitless Case wall thickness:
@ "Hold-Down"-"Lifl-Qut· Mechanism

Three set screws in a spider atop the
·HolcJ.Down~ "Uft-Out" pipe brace
against the interior of the pit/ess casing,
locking the spool in place.
Hold-Down, Lift-Qut pipe size:
Designed "Uft-Qur Mechanism load:
DISCHARGE BODY·STD.

@ Discharge Body Width:
® Discharge Body Length:

~SCHARGEBODY~~KONNECT

I
Discharge Body Width:
Discharge Body Length:
Pitless unit minimum 1.0.:
Discharge connection tapping size:

® Pitless unit to well casing connection:
@J ·SPOOL ASSEMBLY

Spool design load:
·WITHOUT CHECK VALVES­
Area of water passage(s):
Percent area of water passages to area of
drop pipe:
•WIf41 'PNQ QIIIiQK I 'AWIi!;

..Oro? in' ".teo passages:
Jil8F89At apes or oal09 passages to &raa,.of
~~
Motor Cable Passages Through Spool

®

~
~

~

• • •STANDARD INDUSTRIAL PITLESSUNITS FOR SUBMERSIBLE PUMPS· 6, 6.6 & 8" WELLS
SPECIFICATIONS I 6 "1.0. 16.6" 1.0. -

7 "0.0.

6"8' WE .... S

PS

I~ - II

t.. ·••· .......... ,•..1,1

,.-------
(

~AA-AA

• /1
. ..' .I I
.........." 'I

1
©; l

I ,

I I
I ,

,..-<"

BURY

OEr
N

AA

(~L--~
.---t>.+'"---~._~

! r:./ V/Jf1 ,~, 111&1 t

KWIKONNECT
DISCHARGE

BODY

NON-SEA"Eo
\

~".:" \.",...
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CUSTOM INDUSTRIAL PITLESS UNITS

SPECIFICATIONS
(See drawing on Page 38)

A Pitless Unit to well casing connection: Chamfered for butt weld.
B Pitless Unit with Black Upper Case: 27 in. 1.0.,28 in. 0.0.
C Discharge Body minimum 1.0. 25".
o Hold-Down Mechanism and Locator: Locks spool in place and prevents lifting and

turning during pump start-up. Four adjustable hooks on lift-out pipe hook into side
of pitless case.

DO Probe Tube Standard 1 in. PVC Pipe. (Standard).
E Lift-Out Pipe: 8 in. I.P.S. with standard lift-out bail.
F Lift-out Bail: Lift-out pipe and bail assembly designed for a 218,000 lb. load.
G 2 -1/2 in. F.I.P. Tapping.
H Well Vent: Screws into a 2-1/2 in. F.I.P. Tapping.

CAP CABLE SEALS (SECTION BB-BB)
Conduit Tapping: 2 in. and.1 in. Std. Also available with single 2 in., 3 in., or 4 in. F.I.P.All tapping sizes available with or without electrical cable seal.

J Depth Tester Block Tappings: 1/4 in. F.I.P. Std.
K Three 1 in. N.P.T. Tappings ported to Drop Pipe.
L Pressure switch tapping: 3/8 in. N.P.T. Std.

MOTOR CABLE PASSAGES THROUGH SPOOL (SECTION AA-AA)
M 7-3116 in.
N 3-318 in.
o 2in.
P Dimension from center of Discharge Outlet to bottom of Discharge Body: 17-7/16 in.a Distance from ground level to top of the pitless case: 12 in.
R Distance from ground level to top of the vent cap: 30-13/16 in.

(Vent Height may be increased it necessary).
. S 3/4 in. F.I.P Tapping: used for optional Water Sampler.

••

~1- B_B-_1_18_(_4-_1-_96_) _
~ 100% Made in the U.S.A.

:;..

)
;,.

T SPOOL TO DROP PIPE CONNECTION SIZES: 8 in. M.I.P.
U Dimension from center of discharge outlet to

bottom of Spool: 18-13/16 in.

DISCHARGE CONNECTIONS AND SIZES:
V For Butt Weld (I.P.S.): : 8 in. 1.0.
W For Flanged (A.S.A. Std. 150 lb.): 8 in. 1.0.
X For Threaded (M.I.P.): 8 in. 1.0.
Y For Transition Sleeve (I.P.S.): 8 in. 1.0.
Z Dimension from center of Well Casing to the end

of Discharge Outlet.
With [V] Butt Weld Discharge: 34-1/4 in.
With [W] Flanged Discharge: 38-5/16 in.
With [X] Threaded Discharge: 38-5/16 in.
With [Y] Transition Sleeve: 40-1/4 in.

CC SPOOL ASSEMBLY -WITHOUT CHECK VALVES-
Area of Water Passage(s}: 120.26 sq. in.
Percent area of water passages to area of drop pipe 240%

10 in. 1.0
10 in. 1.0.
10 in. 1.0.
10 in. 1.0.

34-1/4 in.
38-5/16' .
39-5/1 in.
40-11 in.



. ~ CUSTOM INDUSTRIAL PITLESS UNITS -

INSTALLATION INSTRUCTIONS:

All pitless unit cases are joined by welding or threading the unit to the well casing, or kwikonect style by
slipping the unit onto the top of the well casing and tightening the bolts.

Establish ground level at the well location. It is desirable to have the ground slope away, from pitless unit
case, in all directions.

The pitless unit case should extend above the ground level according to state well code. To accomplish
this the well casing must be cut off at a distance below the ground level equal to the overall pitless unit
length less the length unit is to be above the ground.

In order to do work, excavate around the well casing clearing a diameter of at least 4' to a depth of 2'
below point where well casing is to be cut off.

Cut off the well casing PERPENDICULAR to the well casing center line.

Remove the pitless unit c·ap then loosen the hold-down hooks or spider and remove spool assembly and
set aside.
NOTE: (the spool assembly includes a spool with two or no silent check valves; two o-ring seals, lift-out
oipe and bail, or hold down spider..er the pitless case into place and rotate the discharge outlet to the desired location and weld the
pitless case to the well casing. THIS JOINT MUST BE WATERTIGHT AND IT IS ESSENTIAL THAT THE
CENTER LINE OF THE PITLESS CASE AND WELL CASING BE THE SAME.

The submersible motor, pump and cable are attached to the drop pipe and then lowered into the well.
When the top of the last section of the drop pipe is one foot or more above the pitless case screw the
spool assembly onto the drop pipe.

Wipe the rubber o-ring seals with a clean cloth and then coat with a heavy layer of petroleum jelly
(vaseline) for proper seating of rings. Lower the spool assembly, drop pipe with motor, pump and cable
into place.

Install and tighten hold-down hooks/hold down spider.

Complete electrical service and install pitless cap.

Connect discharge outlet to distribution line and complete all wiring.

The unit is now ready to operate under power and should be run a sufficiently long time to see that there
are no leaks present.

The hole should not be filled in until the unit is running satisfactorily. Care should be exercised to fill
under discharge line properly before back filling.
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AppendixF

Representative Project Photographs
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1. Production Well House Building 12B Prior to Demolition, Facing South

2. Production Well House Building 12B During Demolition, Facing East



•

3. Production Well House Building 128 After Demolition, Facing South

4. Extraction Well AT-8 Prior to Installation, Facing North



5. Extraction Well AT-8 During Installation, Facing North

6. Extraction Well AT-8 After Installation, Facing North



7. Production Well 3 Prior to Abandonment, Facing South

8. Production Well 3 During Abandonment, Facing Northeast
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9. Flow Rate Testing of Extraction Well AT-9, Facmg North

10. Installation of Electrical Pipmg/Re-routmg Electrical Circuit (Pump House), Facmg
South
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