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414 Nicollet Mall
7th Floor - Plant Eng & Const
Minneapolis, MN 55401

ALBLET O HOLLER. j
Vice-FPresident Chenistiy

Gentlemen:

Subj: NSP Sherburne County Generating Plant
Bottom Ash Pond Revisions
Becker, Minnesota
lLaboratory #9-1357

We have completed our testing work for the Bottom Ash Pond Revisions.
Our final report is attached. Copies of the report are being sent as

noted below. This work was performed under your Purchase Order
#AB2926CT.

We appreciate having had the opportunity to work with you on
this project. If you have any questions, please contact us.

Very truly yours,

Dle

Thomas B Flick, P.E.
Manager,Soils & Geology Dept

DB/TBF/fm
cc: 1-Black & Veatch Consulting Eng
Attn: Larry Almaleh




OBSERVATIONS AND TEST PROGRAM
BOTTOM ASH POND REVISION
SHERBURNE COUNTY GENERATING PLANT
BECKER, MINNESOTA

LABORATORY #9-1357

INTRODUCTION

This report concerns the observations and testing we performed during the recent
revisions to the bottom ash pond at Northern States Power Company's Sherburne
County Generating Plant in Becker, Minnesota. Our work was performed in accor-
dance with your Purchase QOrder No AB2926CT.

The scope of our recent involvement consisted of:

1. Performing field observations at the borrow area and laboratory testing
to judge if the imported cohesive fi1l materials were in compliance with
the project specifications.

(g

Performing field observations and compaction testing to document that the
embankment and clay core fill materials were placed in accordance with
the project specifications.

3. Performing laboratory testing to determine the permeability of undisturbed
samples removed from the compacted clay core.

4. Performing Taboratory testing to determine if the Type I filter material
was in compliance with the project specifications.
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PROJECT INFORMATION

The recent construction consisted of completing the northeast portion of the

dike around the existing bottom ash pond. This portion of the dike was originally
left at a Tower elevation than the remainder of the dike around the pond.

Final top of dike elevation in this area will be at elevation 1000'. The lowest
portion of the existing dike was approximately elevation 975' prior to the

start of the recent construction.

The central core of the dike extension will consist of an impervious clay core
having a minimum thickness of 10'., The project specifications require that
the material used to construct the clay core consist of a material classified
as either a CL, CL-SC or an SC-CL. The cohesive material is to be compacted
to at least 90% of ASTM:D1557 (Modified Proctor). The moisture content of

the cohesive fill at the time of placement must be in the range of 0-5% over
optimum moisture content. The clay is to be obtained from an off-site borrow
source designated by Northern States Power Company.

The remainder of the dike is to consist primariiy of on-site granular fill
materials. These sand fill materials are to be compacted to at least 95% of
ASTM:D1557 (Modified Proctor).

There 15 an existing filter blanket present beneath the outer half of the existing
dike. Since the revisions in the northeast portion of the dike will include
increasing the width of the dike base, the filter blanket will also be extended
outward to the toe of the new embankment. The filter blanket material is

to consist of Type I material with a minimum thickness of 1 1/2'. The filter
material present at the very tce of the embankment is to consist of Type II

filter material.

Parallel to the toe of the new embankment, a drainage ditch is to be constructed.
This ditch is to be tined with an 18" impervious blanket consisting of material
similar to that used for the clay core, although an SC material could also

be used in this area. The impervious blanket in the drainage ditch is to be
compacted to at least 100% of the Modified Proctor density.

Cuwnn city testing
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OBSERVATION METHODS AND RESULTS

Initial Preparation

Between August 13 and October 15, 1982, we were present at the site on a fulil-
time basis to observe and monitor construction operations during the dike
revision. Initially, we documented that the contractor removed all surficial
vegetation from the embankment, and also all granular materials and the remains
of a roadway from above the existing impervious clay core. The surface of

the existing clay core was subsequently scarified and re-compacted using a

large sheepsfoot compactor. Listed below are the elevations at'which the imper-
vious clay core was exposed at representative locations prior to the start

of recent fill placement;

Location Top of Existing Clay Core
East dike-coordinate 865, 700 Elevation 985"
East dike-coordinate 865, 600 Etevation 993"
East dike-coordinate 865, 800 Elevation 974"
Nerth dike-coordinate 2, 028, 900 Elevation 978'
North dike-coordinate 2, 028, 800 Elevation 984’
North dike-coordinate 2, 028, 700 Elevation 991

After completion of the preparatory operations, we observed that the width
of the existing clay core was approximately 13' to 15'. The existing core
was generally centered along the centerline of the dike. However, on the east

dike near coordinate 865, 700, the existing clay core was off-set about 3 1/2°
east from the centerline of the dike.

Cohesive Fill Importation

The contractor elected to import and construct an on-site stockpile of the

clay fill material needed for the impervious clay core early in the job. During
excavation of cohesive material, we provided an engineer at the borrow pit

to visually and manually classify the soil and provide judgements regarding
thematerial's suitability. Those materials classified as either €L, SC-CL,

or CL-5C were approved for importation to the site.

Eunr: Cicy testing
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OBSERVATION METHODS AND RESULTS
(Cont.)

To assist NSP's field engineers in their determination of material quantities,
we performed random field density tests of the undisturbed clay borrow materials.
The densities averaged 100 pcf. In addition, we performed field density tests
in the materials stockpiled at the project site to obtain data regarding the
field density in a loose stockpiled condition, similar to the density the soil
would have in a truck. The densities of the material in the loose condition
averaged 77 pcf. We have attached a data sheet swmarizing our field density
tests in the borrow and stockpile areas.

Impervious Core Construction

During placement of the cohesive fil11 materials within the imparvious core,

we performed observations and documented that no granular fill materials became
trapped within the new clay core. We also documented that those portions of
the cohesive fill which became unacceptably dry were removed from the core

area prior to placement of the succeeding 1ifts of cohesive fill. We observed
that the cohesive fill was placed in maximum 8" thick layers, and that a large
sheepsfoot compactor was utilized to thoroughly compact these materials prior

to placement of additional fill. We documented that the width of the new
core was at least 10'-12'.

During compaction of the cohesive i1l materials, a series of field density
tests were performed. These tests were performed at about 2' vertical intervals
at representative lecations within the new construction. The tests were performed
utilizing the sand cone method, and the field density results were evaluated
on the basis of ASTM:D1557 (Modified Proctor). Attached to this report are
data sheets regarding each of the field compaction tests, as well as summary
sheets including pertinent information about these density tests.

Based on the results of our recent testing, it is our opinion the clay core
fi11 materials were placed and compacted in compliance with the project specifi-

cations.
TSI Citw testing
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OBSERVATION METHODS AND RESULTS
(Cont.)

Embankment Fii1 Construction

We were also present at the site on a full-time basis during the compaction

and placement of the embankment fil1l materials adjacent to the ciay core.

Prior to fill placement, we observed that all surficial vegetation was removed
from the existing embankments, and that the exposed granular materials were
surface compacted. The existing embankment consisted primarily of sands

and silty sands which would be classified as either SM or SP-SM.  During piace-
ment of the new fill materials, we documented that the exisitng embankment

face was terraced so that the new fill materials could be placed in relatively
horizontal 1ifts.

During placement of the embankment fill materials, we performed a series of
field density tests to document the effectiveness of the compaction procedures.
Again, the compaction tests were evaluated on the basis of ASTM:D1557. Most
of the on-site sands were very dry. It was necessary for the contractor to

wet down these soils prior tocompacting them in order to obtain the specified
density.

Data sheets regarding each of the field density tests as well as a summary
sheet indicating pertinent information regarding our tests of the granuiar
embankment fill materials are attached. Based on this data, it is our opinion
the embankment fill materials were placed and compacted in general compliance
with the project specifications.

Permeability Testing

During placement and compaction of the impervious clay core, we obtained four
undisturbed samples of the compacted cohesive fill materials. As indicated

by the project specifications, two of these undisturbed samples were obtained
after approximately 15% of the cohesive fill material had been placed. The
remaining two samples were obtained after approximately 8C-85% of the fill
materials had been placed. The remaining two samples were obtained in accor-
dance with ASTM procedure D1587. The 3" diameter thinwall tube samples were

twimn citw testing
Wi B SN B ony, .




9-1357 Page 6

OBSERVATION METHCDS AND RESULTS
{Cont.)

then submitted to the laboratory, where they were extruded, and subjected to
Falling Head permeability tests.

The samples were subjected to a maximum test head of 10', with a confining

pressure 2 psi greater than the test head. 1In addition, the density and plasticity
index of each of the samples were determined inthe Yaboratory. The l1aboratory
test results are indicated on the attached data sheet.

A review of the data suggests the permeability rates vary from 1076 to about 10-8
cm/sec. The initial two samples, which consisted of CL type material, had
permeability rates of 10-8 range. The final tube samples, obtained from the
upper portions of the cltay core, consisted of a mixture of sandy clay and clayey

sand. The permeability of this material was considerably faster, in the range
of 1076,

Filter Blanket Material

During our involvemenit, we also observed that the existing fiiter blanket beneath
the outer portions of the existing embankment was extended to the toe of the

new embankment prior to the placement of the .embankment fill materials. The

results of our laboratory gradation indicated the filter material was in compliance
with the specified Type 1 material.

Drainage Ditch Line

At the time of our involvement terminated this fall, the drainage ditch at the
toe of the embankment had not been completed and the Type II filter materials
had not been placed in the specified area near the toe of the new embankment.

We have observed the cohesive fill materials imported into the drainage ditch
area, and it is our cpinion these materials comply with the project specifica-
tions. Based on our recent conversations with Roger Anderson of NSP, we under-
stand that no additional testing will be required in this area.

tunn city testing
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REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: August 24, 1982

BECKER, _M_N COPIES TO: 1-C S McCrossan Inc |
repoRTED To:  Northern States Power Co 1-Black & Veatch Consulting Engr |

Attn: Roger Anderson Attn: Larry Almalch |

414 Nicollet Mall P O Box 8405

Minneapolis, MN 55401 Kansas City, MO 64114

! LABORATORY No. 0-1292

TEST NUMBER: C-1 C-2 C-3 C-4
‘ DATE TAKEN: August 17, 1982 August 17, 1982 August 17, 1982 August 17, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,

!! (Maisiure-Density Sample Number) trace of gravel,a Tittle gravel,trace of gravel,a Tittle gravel,
brown (SC-CL)-2 brown {SC-CL}-2 brown {SC-CL)-2 brown {SC-CL)-2

LOCATION: East dike, East dike, East dike, North dike,
existing clay existing clay existing clay existing clay
core, coordi- core, coordi- core, coordi- core, coordi-

nate N 866,120 nate N 866,000 nate N 865,800 nate E 2,028,810

ELEVATION OF TEST: Q76" 973’ g74° 984"
DEPTH BELOW EXISTING GRADE: 6" 6" 6" 6"
FIELD DENSITY DETERMINATION:

Mcthod Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis}

Dry Density (pef) 115 119 124 124

Moisture Content (%) 11.1 14.3 11,7 11.1

Plus #4 Material {%) 5 9 5 8
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method _ ASTM:D1557-78, Method "A", (-#4 Basis)

Maximurm Dry Density— (pcf) 126.0 126.0 126.0 126.0

Optimum Moisture (%) 11.3 11.3 11.3 11.3
COMPACTION TEST RESULTS:

Compaction {54} 91 a4. 5 99 99

Specified Compaction (%) 90 90 a0 90

ATTENTION:  Density tests are valid at the location and cefevation of the test only, Mo representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested. The tfest
locations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AS A MUTUAL PROTECTION TO CLIENTS, THE

PUBLIT AND QURSELVES. ALL REPORTS ARE SUDBMITTED A3 THE I N
LIATION FOR PUBLICATION Gf ErATEmEnTe CONFIDENYTIAL PROPERTY OF CLIENTS. AND AUTHOR.

CONCLUSIONS OH EXTRALCYS FHOM OR REGARDING OUR REFORTIS |4 RESERVELD PENDING OUR WRITTEN APPROVAL

Twin City '(esﬁng and Engineering laboratory, Inc.

~ s,
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REPORT OF: DENSITY TESTS OF COMPACTED FiLL
NSP SHERBURNE COUNTY GENERATING PLANT |

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
BE_CE_E_&,_&N_ COPIES TO: 1-C § McCrossan Inc )
ReporTED TO:  NOrthern States Power Co 1-Biack & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P O Box 8405
Minneapolis, MN 55401 Kansas City, MO 64114
LABORATORY No. 9-1292
TEST NUMBER: C-5 C-6 C-7
DATE TAKEN: August 18, 1982 August 18, 1982 August 18, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, ‘
(Moisture-Density Sample Number) a little gravel,a 1little gravel,trace of gravel,

brown (SC-CL)-2 brown (SC-CL)-2 brown (SC-CL)-2

LOCATION: tast dike, East dike, East dike,

clay core, clay core, clay core,
coordinate N coordinate N coordinate N
866,100 865,000 865,850

ELEVATION OF TEST: 8977.5" 975! 375.5'

DEPTH BELOW EXISTING GRADE: 6" 6" 6"

FIELD DENSITY DETERMINATION: I
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis} 1
Dry Density (pcf) 115 115 115
Moisture Content (%) 14.0 12.4 13.0 |
Plus #4 Material (%) 8 6 a

LABGRATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "At, (-#4 Basis)
Maximum Dry Density  (pcf) 126.0 126.0 126.0 i
Optimum Moisture (%) 11.3 11.3 11.3 |

COMPACTION TEST RESULTS: |
Compaction (%) 9] 91 91 |
Specified Compaction (35) 90 g0 90 ‘

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.  The test

Tocations and number of tests were selected by Twin City Testing and |
Engineering Laboratory Inc. ‘

AS A MUTUAL PARAQTECTION TO CLIENTS, THL PUBLIC AN

O QURSELVES, ALL HLPORIS ARL SUBMITYED A THE CONFIDENTIAL PROPERTY QF CLIENTS., AND AUTHOR-.
ITATION FOR PUBLICATION OF STATEMINTS. CONCLUSID

NS OR EXTRACTS FHOM OF HEGARDING OUR REFORTS IS AESLRYED FENDING QuUS WRITTEN AFPROVAL

Twin City Testing and Engineering Laboratory, !nc.
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and encneening Iaboratory, e,
£62 CROMWLLL AVENUE

ST PAUL. MN 55114
PHONE 6126453601

REPORY OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
BECKER, MN COPIES TO: 1-C S McCrossan Inc
REPORTED To:  sorthern States Power Co 1-Black & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almaich
414 NicolTet Mall P 0 Box 8405
Minneapolis, MN 55401 Kansas City, MD 64114
LABORATORY No. 9.1297 ‘
TEST NUMBER: C-8 ¢-9 €-10 C-11
DATE TAKEN: August 19, 1982 August 19, 1982 August 19, 1982 August 19, 1982 ‘
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay, |
(Moisture-Density Sample Number) trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SC%-4 brown (SC)-4 brown (SC)-4 brown (SC?-!& |
|
LOCATION: East dike, East dike, East dike, East dike,
clay core, clay core, clay core, clay core,
coordinate N coordinate N coordinate N coordinate N |
866,130 866,050 865,850 865,700 ‘
ELEVATION OF TEST: 79 979" 976.5%" §88.5’
DEPTH BELOW EXISTING GRADE: 1! 1' 1! 1t

FIELD DENSITY DETERMINATION:

Method Density in Place by Sand-Cone Methed, ASTM: D1556-64 (- #4 Basis)

Dry Density (pef) 116 123 i23 117
Moisture Content (%) 14.3 12.4 12.3 13.3
Plus #4 Material {9%5) 5 4 3 4

LABORATORY MCISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 123.9 123.9 123.9 123.¢
Optimum Moisture (%} 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%) 93.5 99 99 94.5
Specified Compaction (%) 90 90 50 g0
ATTENTION:  Density tests are vatid at the location and clevation of the test only. No representation is made as to

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AMD OURISELVES. ALL REPQRTS ARE SUBMITIED AS THE CONFIDENTIAL PROPERTY OF CLITHYS. AND
ZATION FOR PUDLICATION OF BTATEMEMTS. COMNMCLUSIONS OfF EXTRACTYS FROM OR RESAADING QUR REPOATS 1§ RESERVED PENDING CUR WRITYEN A

the adequacy of fill and compaction at locations and elevations other than those tested.  The tegt

Tocations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AUTHOR.
PRROVAL
A et i

5G-225 (81-A)

Twin Cny Testing c:nd Engineering Laboratory, inc.
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662 CRUMWELL AVENUL
ST PAUL. MN 55114

PHONE  §12/645.3601

REPORT OF:  DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

ATTENTION:  Density tests are valid at the location and elevation of the test only, No representation is made as to
the adequacy of fill and compaciion at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. YHE PUBLIC AND QURSELYES. ALL REPQRYS ARE SUBMITTED AN THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOKR.
IZATION FOR PUBLICATION GF STATEMENTS, COMCLUSIONS OR £XTRACTS FROM OR REGARCIMG QUR REPORTS IS REMERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, inc.

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
g BECKER, MN coriesto:  1-C S McCrossan Inc
REPORTED To.  Northern States Power Co 1-Black & Veatch Consulting Engr
77 Attn: Roger Anderson Attn: Larry Almalch
a 414 Nicollet Mall P O Box 8405
Minneapolis, MN 55401 Kansas City, M0 64114
! LABORATORY No, 9-1292
TEST NUMBER: C-12 C-13
! DATE TAKEN: August 19, 1682 August 19, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, a little gravel, Sandy clay, a Tittle gravel,
| i {Moisture-Density Sampie Number) brown (SC)-4 brown (SC)-4
|
|
| i LOCATION: North dike, clay core, North dike, clay core,
- coordinate £ 2,028,950 coordinate E 028,800
R
3 ELEVATION OF TEST: 979" 985"
g
| DEPTH BELOW EXISTING GRADE: 10" 10"
§ B FIELD DENSITY DETERMINATION:
i Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
| Dry Density {pcf) 120 123
! g Moisture Content (%) 11.7 11.7
' Plus #4 Material (%) 7 )
| ﬂ LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
i Method ASTM:D1557-78, Method "A", (-#4 Basis)
| Maximum Dry Density  {pef) 123.9 123.9
| ! Optimum Moisture (%) 11.2 11.2
} COMPACTION TEST RESULTS:
| Compaction (%) 97 99
’ n Specified Compaction {9%) 90 90

J
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562 CROMWELL AVENUE

ST PAUL, MN 55114

PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

SHERBURNE COUNTY GENERATING PLANT A 1
PROJECT:  BOTTOM ASH POND REVISIONS DATE: ugust 31, 1982

RECKER, MN coriesto:  1~C S McCrossan Inc o
REPORTED TO. NM} States Power Co I—E]ack &L\leatcg]COnsultmg Engr
Attn: Roger Anderson PtSnBox g;gjé malch
414 Nicollet Mall
Minneapolis, MN 55401 Kansas City, MO 64114

LABORATORY No. 9-.1292

TEST NUMBER: C-14 C-15 C-16 c-17

DATE TAKEN:

August 26, 19482 August 26, 1982 August 26, 1982 August 26, 1982

UNIFIED SOIL CLASSIFICATION:
{Moisture-Density Sample Number)

Sandy clay, Sandy clay, Sandy clay, Sandy clay,
trace of gravel,a 1ittle gravel,trace of gravel,trace of gravel
brown (SC-CL)-4 brown (SC-CL)-4 brown (SC-CL)-4 brown (SC-CL)-4

! LOCATION: East dike, East dike, North dike, North dike,
. clay core, clay core, clay core, clay core,
; 5 coordinate coordinate coordinate coordinate
g N865,900 N866,000 £2,028,900 £2,028,800

ELEVATION OF TEST: 980" 980.5" 981.5" 984"
DEPTH BELOW EXISTING GRADE: 8" g" an 8"

FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Basic)
Dry Density {pct) 124 : 113.5 125.5 123
Maisture Content (2%) 10.8 10.8 12.0 12.0
Plus #4 Material (%) 5 9 4 3

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: )
Method ASTM:DIBB7-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9 123.9 123.9
Optimum Moisture {%) 11.2 11.2 11.2 11.2

COMPACTION TEST RESULTS:
Compaction (%) 100 91.5 101 99
Specified Compaction (%) 90 80 90 1)

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made a5 to
FALELEARR L L
the adequacy of fill and compaction at Iocations and clevations other than those tested.

AB A MUTUAL PROTECYION TQ CLIENTS, YME PUBLIC AND OURSELVES ALL RERORTS ARZ SUBMITTED as THE CONFIOENTIAL

PROPERTY OF CLIENTS, AND AUTHONR.
IZATION FOR PUBLICATION OF STATEMENTS,. CONCLUSIONS OR LATRACYS FROM GR REGARDING OUR REPORTYS 18 RENSERY

ED PENDING QUR WRITTEN APPROYAL

7 7

Twin City Testing ond Engineering Laboratory, Inc.
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662 CROMWILL AVENUE
ST PAUL. MN 55114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FiLL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS pare;  september Z, 1982
BECKER, MN  comEsTo: ST MeLrossan ]
REPORTED To: Northern States Power Co 1'21365 &LVeatcR CO?SU]t‘"g Engr
Attn: Roger Anderson ptgné arry Almalch
414 Nicollet Mall ox _BA405
Minneanolis MM 85401 Kansas City, MO 64114
LABORATORY No. 9-1292
TEST NUMBER: C-18 €-19 £-20 C-21
DATE TAKEN: August 30, 1982 August 30, 1982 August 30, 1982 August 30, 1982

UNIFIED SOQIL CLASSIFICATION:
{Moisture-Density Sample Number)

Sandy clay, Sandy clay, Sandy clay, Sandy ciay,
a Yittle gravel,trace of gravel,a 1ittie gravel,trace of gravel,
brown (SC~CL)-4 brown (SC-CL}-4 brown (SC-CL)-4 brown (SC-CL)-4

LOCATION: East dike, East dike, North dike, North dike,
clay core, clay core, clay core, clay core,
coordinate coordinate coordinate coordinate
N865,900 N865h,750 E2,028,900 £2,028,800

ELEVATION OF TEST: 9g82.0! 983.5° 982.5' §85.5"

DEPTH BELOW EXISTING GRADE: 1' 1 1! 1t

FIELD DENSITY DETERMINATION:

Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #: Basis)

Dry Density {pcf) 116 117 122 115

Moisture Content {%) 13.0 12.7 13.0 12.7

Plus #4 Material (%) 9 & 10 4
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "A", (-#4 Basis)

Maximum Dry Density  {pcf) 123.9 123.9 123.9 123.9

Optimum Moisture {26} 11.2 11.2 11.2 11.2

COMPACTION TEST RESULTS:

Compaction (%) 94 95 99 93
Specified Compagtion {%) 90 90 80 30

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBRLIC AND OURSBELYES. ALL HEZPORTS ARE SUBMITTED AS TwE TONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
ITATION FOQR PUBLICATION OF STATEMENTS CONCLUSIONS OR EXTRACTS FROM OR REGARDGING OUR REFORTS t8 RESERVED PENDING QUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, Inc,

i /_
! $G-275 (81-A) By /QA é//ém .




' UM City testirg
j AN @OCINRETING I8DOreLory, inc.
BEZ CHMAWELE AVENUT
ST PAUL. MN 55114
PHONE  612/645 3601

REFPORT OF: DENSITY TESTS OF COMPACTED FILL

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

rREPORTED TO: Northern States Power Co

Attnh: Roger Anderson
414 Nicollet Mall
Minneapolis, M\ 56401

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
COPIES TO:

October 11, 1982

1-€C S McCrossan
1-Black & Veatch Consulting Eng
Attn: Larry Almalch

LABORATORY No. 9.113%57
TEST NUMBER: C-22 c-23 C-24 C-25
DATE TAKEN: Sept 10,1982 Sept 10,1982 Sept 10,1982 Sept 10,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, sandy clay, Sandy c¢lay, Sandy clay,
{Moisture-Density Sample Number) trace of grav- trace of grav- trace of grav- trace of grav-
el, brown el, brown el, brown el, brown
(SC~-cL)-4 (5C-CL)-4 (sC-CL)-24 (sc-cL)-4
LOCATION: East dike East dike North dike North dike
coofdinate coordinate coordinate coordinate
N865,850 N866,000 £2,029,010 £2,028,700
g ELEVATION OF TEST: 984.5' 985.5!" 986" 987!
DEPTH BELOW EXISTING GRADE: 1! 1* 1° 1
s FIELD DENSITY DETERMINATION: ‘
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)

Dry Density {pcf) 123
Moisture Content (%) 12.4
Plus #4 Material {%) 5

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

117
13.0
4

128 128
14.3 14.3
7 4

Method ASTM:D1557-78, Methad "A", {-#4 Basis)

Maximum Dry Density  (pcf) 123.9

123.9 128.3 128.3
Optimum Moisture {%) 11.2 11.2 11.0 11.0

COMPACTION TEST RESULTS:

Compaction (%) 99 94.5 99.5 89.5
Specified Compaction (%) 90 90 90 30
! ATTENTION;  Density tests are valid at the location and clevation of the test oniy. No representation is made as to

the adequacy of fill and compaction at Yocations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AMD QURSELYES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACGTS FROM GOR REGARDING OUR REPORTS 13 RESERVED PENCING QUR WRITTIN APPROVAL

Twin Ciry Tesﬁngﬁo\%ﬁngineering Laboratory, inc,
56-225 (81-A) By ﬂnft /m .



Cwin city testing
Bnd enoisering 12D st ony, nc.
662 CAOMWELL AVENUE
ST PALUL MN 55114
PHONE  B12/645.3601

PROJECT:

REPORTED TO:

REPORT OF:

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

DATE:
COPIES TO:

October 11, 1982

1-C S McCrossan

1-Black & Veatch Consulting Eng

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

Sept 16,1982

{Maisture-Density Sample Number)

Sandy clay,
trace of grav-

Sept 16,1982

Sandy clay,
trace of grav-

Sept 16,1982

Sandy clay,
a little grav-

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapoalis, MN 55401

LABORATORY No. 9-1357

TEST NUMBER: C-26 C-27 C-28 C-29

Sept 17,1982

Sandy clay,
trace of grav-

el, brown el, brown el, brown el, brown
(SC-CL)-4 (sc-cL )-4 (sc-clL.)-4 (SC-CL)-4
LOCATION: East dike East dike East dike tast dike
coordinate coordinate coordinate coordinate
| N865,850 N866,000 N865,300 N8G6,050
’ ELEVATION OF TEST: 987! 988" 989" 990"
[ DEPTH BELOW EXISTING GRADE: 1’ 1t 1! 1t
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Basis)
Dry Density {pcf) 124 112.5 124 115
Maisture Content (%) 12.4 11.1 12.4 11.7
Plus #4 Material (%) 4 5 7 4
LABORATORY MOISTURE-DENSITY RELATIQON OF SQ!L.:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pef) 123.9 123.9 123.9 123.9
Optimum Maisture {98} 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%} 100 91 100 93
Specified Compaction (%) 80 g0 90 20
ATTENTION:  Densily tests are valid at the location dnd elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and clevations other than those tested.

A3 A MUTUAL PROYECTION TO CLIENTS. THE PUBLIC AND OURSELVES ALL ACPORTS AHE SUBMITIED AS YTHE CONFIDENTIAL PROPERTY GF CLIENTS, AND AUTHDR.
IZATION FOR PUBLICATION GF STATEMENTS. CONCLUSIONS OR £XTHACTS SROM ON REGARDING GUR REFORTS 18 RESEAVED FERDING OUR WRITTEN APPRQVAL

Twin City Testing and Engineering Loboratory, inc.

i‘i $G-225 {81-A) By @ JJ\ /,ﬂ"’




4 QUM CitY Testing

} 2Nd RNGINEETIKS IBOorEtony, Inc.
6h2 THOMWELL AVFRrLE
ST PAUL. MN 55114
PHONE  812/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1382
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
reporTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
I Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapaolis. MN.. 55401
i LABORATORY No. 9-1357
g TEST NUMBER: c-30 C-31 €-32 C-33
DATE TAKEN; Sept 17,1982 Sept 17,1982 Sept 20,1982 Sept 20,1982
E UNIFIED SOiL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisture-Density Sample Number) a little grav- a little grav- a little grav- a Tittle grav-
el, brown e}, brown el, brown el, brown
a (SC-CL)-4 (CL)-1 (5C-CL)-4 (SC-CL)-4
LOCATION: North dike North dike East dike East dike
coordinate coordinate coordinate coordinate
i £E2,028,800 E2,029,000 N865,700 N866,050
! ELEVATION OF TEST: 987! 983" 991" gg2'
DEPTH BELOW EXISTING GRADE: 1! 1 1° 1
. E FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bacis)
E Dry Density (pef) 116 125 116 123
Moisture Content (%) 14.5 14.5 13.3 14.3
Plus #4 Material (%) 9 8 9 7 -
I LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method _ ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 128.3 123.9 123.9
l Optimum Moisture (%) 11.2 11.0 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%) 94 95 94 99
Specified Compaction {%) 90 90 a0 90
ATTENTEON:  Density tests are valid at the location and elevation of the test or;!y No representation is made as to
s the adequacy of fil!l and compaction at locations and elcvations other than those tested.
l TeATION TBA FUBLICATION OF iﬁ'f?:'icl’f'i PUBLIC AND ULy AL TS AR B e o irnnre 18 REAEAVEG PENDING. DR whtiTEn APEAOVAL
! Twin City Te/s[zg and Enginegring lLaboratory, inc.

5G-225 (81-A) A




F CUUiN City testing
AN QRN BT BEOrLy, 4,
BE2 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE 5126453601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA
REPORTED TO: Northern States Power (o
Attn: Roger Andersen
414 Nicollet Mall
Minneannlis, MM 85401

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
COPIES TO:

October 11, 1982

1-C S McCrossan
1-Black & Veatch Consuiting Eng
Attn: Larry Almalch

LABORATORY No. 9-1357

! TEST NUMBER: C-34 £-35 C-36 C-37
DATE TAKEN: Sept 20,1982 Sept 20,1982 Sept 21,1982 Sept 21,1982
E UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisiure.Densi:’y Sampfc Number) a ] T tt] e gY‘&V- a -}1 tt] e g!“éW— a 1 3 t‘t‘! e QY‘aV" a -‘ itt] e QT‘aV—
el, brown el, brown el, brown 21, brown
! {5C-CL)-4 (5C-CL)-4 (SC-CL)-4 (SC~CL}-4
LOCATION: Fast dike East dike Fast dike East dike
coordinate coordinate coordinate coordinate
N865,800 Ng&6,000 N865,850 N866,000
ELEVATION OF TEST: 993" 994° 9g84.5' 995!
DEPTH BELOW EXISTING GRADE: 1! 1! 1 1!
i FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis]
! Dry Density (pcf) 122 115 121.5 114
Maisture Content (%} 13.0 11.1 13.3 13.0
Pius #4 Marerial (%) 8 6 g 7
LABORATORY MOISTURE-DENSITY RELATION OF S0O1L:
Method ASTM:D1557-78, Method “A¥, (-#4 Basis)
Maximum Dry Density  {pef} 123.9 i23.9 123.9 123.9
I Optimum Moisture £% 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Comipaction (%) 98.5 93 98 g2.5
Specified Compaction  {%) 90 90 90 90

A% A MUTUAL FAOTECTION TO CLIENTS. THE PUBLIC AND OQURSELVES ALL REPORTS ARE SUBMITTED
IZATION FOR PUALICATION OF BTATEMENYS CONCLUSIONS OR EXTHACTS FROM GR REGAROING OUR REFORYS 18 RESCAYED PCMDING OUR WRITTEN APPROVAL

ATTENTION:  Density tests are valid at the location and efevation of the test enly. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS THE CONFIDENTIAL PROPERTY OF CLIZHTS, AND AUTHOR.

§G-225 {81-A)

Twin City Testing and Engjneering Loboratory, Inc.

oy DAL

B N>
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- N city testing '
BOO SNOINELNING IBOOMBLONY, .
652 CROMWELL AVENUE
5T PAUL. MN 55114
PHOME #12/645-360%
REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE: October 11, 1382
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
rerorRTED To:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapolis. MN 5RAQ]
LABORATORY No. 9-1357
TEST NUMBER: C-38 C-39
DATE TAKEN; Sept 21,1982 Sept 21,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay,
{Moisture-Density Sample Number) a 1ittle gravel, a Tittle gravel,
brown (CL)-2 brown (CL)-2
LOCATION: North dike North dike
coordinate coordinate
£2,028,880 £E2,029,000
ELEVATION OF TEST: 989.5' 991"
DEPTH BELOW EXISTING GRADE: 1 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcf) 124
Moisture Content (%6} 12.7 %2045
Plus #4 Material (%) 6 g ’
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method 7 ASTM:D1557-78, Method "A", {-#4 Basis)
Maximum Dry Density  {pcf) 126.0 126.0
Optimum Moisture (%) 11.3 11 3
COMPACTION TEST RESULTS:
Compaction (9! 98.5 86
Specified Cempaction (%) qq 90
ATTENTION:  Density tests are valid at the focation and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.
JZATION FOR PUBLIGATION OF SYATEMENTS. CONCLUBIONS. o ExtaicrE thom On M oamome s s CONTIDERTIAL FRQRERTY OF CLIENTS. AND AUTHOR-
Twin City Testing and Engineering Laboratory, Inc,
§G-225 (81-A) By : / ‘)_/1»;



— TN city testing
BN BN 'ﬂbﬂf&tuﬂ.’, Y,

G52 CROMKFELL AVENUL
5T PAUL. MN 55114
PHONE  612/645.3604

DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power Co

REPORT OF:

October 11, 1932

1-C S McCrossan
1-Black & Veatch Consulting Eng

DATE:
COPIES TO:

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapnlis MY KEAQ]
LABORATORY No. 9-1357
TEST NUMBER; C~40 C-41 C-42 C-43
DATE TAKEN: Sept 22,1982 Sept 22,1982 Sept 22,1982 Sept 23,1982

UNIFIED SOIL CLASSIFICATION:

{Moisture-Density Sample Number)

Sandy clay,
trace of grav-

Sandy clay,
a little grav-

Sandy clay,
trace of grav-

Sandy clay,
a 1ittle grav-

el, brown el, brown el, brown el, brown
(SC~CL)-4 (SC-CL)-4 (SC~CLY-4 (sC-CL}-4
LOCATION: East dike Fast dike East dike East dike
goordinate coordinate coordinate coordinate
N866,120 N8656,000 N865,850 NB65,800
ELEVATION OF TEST: 904! 9g94* 995' 995"
DEPTH BELOW EXISTING GRADE: 11 1t 1! 1!
FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- # Basis})
Dry Density {pef} 112.5 112 123 122
Moisture Content {96) 13.0 12.7 12.4 12.7
Plus #4 Material (%) 5 & 5 6
LABORATORY MOISTURE-DENSITY RELATION GF SOIL:
Method ASTM:D1557-78, Method “A", {-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9 123.9 123.9
Optimum Maisture {%) 11,2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compacticn (%) 91 90.5 ga 98.5
Specified Compaction (%) 90 30 g0 90

ATTENTION:  Density tests are valid at the location and elevation ef the test only. No representation is made as to

the adequacy of fill and compaction at focations and cievations other than those tested.

A8 A MUTUAL PROTECTION TOQ CLIENTS. THE PUBLIC AND TURSELVES ALL NEPQRTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OFf CLIENTS, AND AUTHOR.
1ZATION FOH PURLICATION OF STATEMENTS CONCLUSIONS QR EXTRACTS FROM Of REGARDING QUR REFORTH |9 RISERVED PENDING OUR WRITTEN APPROVAL

Twin Ciy Testing and Engineering Laboratory, Inc.
By

;)ali fi ; 4y

$G-225 (81-A)




< CUUIN CitY testimg
BANG RNOQINERRNNG IBDOMEEONS, INC.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3601

REPORT OF:

DENSITY TESTS OF COMPACTED FILL

PROJECT: BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

REPORTED TO:

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
CCPIESTO:

October 11,

1882
1-C S McCrassan

1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mal?
Minneapolis, MN 55401
LABORATORY No. 0-1357
TEST NUMBER: C-44 C-45 C-46 C-47
DATE TAKEN: Sept 23,1982 Sept 23,1982 Sept 23,1982 Sept 24,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisture-Density Sample Number) a Tittle grav- a little grav- a little grav- a little grav-
el, brown el, brown el, brown el, brown
(SC-CL)-4 (SC-CL)-4 (SC-CL)~4 (SC-CL)-4
LOCATION: East dike East dike East dike North dike
coordinate coordinate coordinate coordinate
N865, 750 N865,950 N866,180 £2.028, 950
ELEVATION OF TEST: 997! 997! 995! 993!
DEPTH BELOW EXISTING GRADE: 1t 1" 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #¢ Bas! 5)
Dry Density {pct) 120 119 117 112
Moisture Content {%) 12.4 12.4 11.1 12.4
Plus #4 Material (%) 6 10 9 7
{ ABORATORY MOISTURE-DENSITY RELATION OF SCIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pef) 123.9 123.9 123.9 123.9
Optimumn Moisture (%) 11.2 11.2 11.2 i1.2
COMPACTION TEST RESULTS:
Compaction (%) 97 96 84.5 90.5
Specified Compaction (%) 90 a0 90 20

ATTENTION:  Density tests arc valid at the location and elevation of the test oniy. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AB A MUTUAL PROTECTION TO CLIENTS, THE PUDLIC AND OURSELYES. ALL REPORTS ARE SUBMITTED A3 THE CONFIDENTIAL PROFERTY OF CLIERTE. AND AUTHOR-
ITATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OA EXTRACTS FROM OR REGARDIMG OUR REPORTS (35S REREMVED PENDING CUR WRITTEN APPROVAL

Twin Cny Testing arij{lgmeermg Loboratory, Inc.

5G-225 (81-A) By J
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Y TN ity testinog
3 BNO GrCmeenng lenoratong, snc.
662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FiiL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

reporRTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapolis, MN 5k401

LABORATORY No. 9-.1357

TEST NUMBER: C-48

£-49
DATE TAKEN; Sept 24,1982 Sept 24,1982
UNIFIED SOIL, CLASSIEICATION: Sandy clay, Sandy clay,
{Moisture-Density Sample Number) a little gravel, a little gravel,
brown (SC-CL)-4 brown (SC-CL)-4
LOCATION: North dike North dike
coordinate coordinate
£2,029,000 £2,028,800
ELEVATION OF TEST: 994.5' 996!
DEPTH BELOW EXISTING GRADE: 1! 17
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #¢ Basis)
Dry Density (pcf) 118.5 120.5
Maisture Content (%) 14.3 13.0
Plus #4 Material (%) 7 6
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method “A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9
Optimum Moisture (%) 11.2 11.2
COMPACTION TEST RESULTS:
Compaction {%6) 96 97.7
Specified Compaction (%) 30 380

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION 7O CLIENTS. THE FUBLIC AND CURSELVE

S.ALL REPORTS AAE SUDMITTED A3 THE CONFIDENTIAL PROSEATY OF CLIENTS. AND AUTHOX.
1IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OF EXT

RACTS FROM OR RAFEGARDING DUR HEFORTE IS RESERVED PENDING OUR WRITTEN APPROYAL

Twin City Testing and Engineering Llaboratory, Inc.

\ [ -
5G-225 {81-A) By ic Ay




COMPACTION TESTS

EMBANKMENT

twin city testing
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= CUIN CIitY testing

=y BOYOD eNOreRnno IBhoratoiry, e,
562 CROMWELL AVENUT
ST PAUL. MN 55114
PHONE  B12/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

il PROJECT:  BOTTOM ASH POND REVISIONS pate:  August 24, 1982
BECKER, MN COPIES TO: 1'515 Ecgrassa”hIgc .
REPORTED To:  NOPthern States Power Co 1-Blac eatch Consulting Engr

Attn: Roger Anderson Attn: Larry Almalch

. P 0 Box 8405
414 Nicollet Mall : 0
Minneapolis, MN 55401 Kansas City, MO 64114

— P —re————

LABORATORY No. 9-1292
TEST NUMBER: E-1 E-2 £-3 F-4

DATE TAKEN: August 20, 1982 August 20, 1982 August 20, 1982 August 20, 1982

UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Silty sand, Silty sand,
{Moisturc-Density Sample Number) mostly fine mastly fine mostly fine mostly fine
grained, trace grained, a grained, a grained, a
of gravel, little gravel, little gravel, Tittle gravel,
dark brown dark brown dark brown dark brown
{sM)-5 (SM)-5 {SM)-5 (SM)-5

LOCATION: East dike, East dike, East dike, East dike,
: W embankment, W embankment, E embankment, E embankment,
coordinate N coordinate N coordinate N coordinate N
865,900 865,900 865,900 865,900

DEPTH BELOW EXISTING GRADE: 1! 1' 1' 1

FIELD DENSITY DETERMINATION:
Mcthod Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcl) 119 111 122 112
Moisture Content {9%) 7.0 8.7 8.1 5.3
Plus #4 Material {%) 3 15 9 6

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ‘ ASTM:D1557-78, Method “A", (-#4 Basis)
Maximum Dry Density  (pcf) 125.0 125.0 125.0 125.0
Optimum Moisture (%) 11.1 1]\.1 11.1 11.1

COMPACTION TEST RESULTS:

Compaction (%) 95.5 89 97.5 90
Specilied Compaction (%) g5 95 a5

95

ATTENTION:  Density tests are valid at the location and clevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.  The test
locations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AS A MUTUAL PROTECTION TO CLIEZNTS. THE PFUBLIC AND OURSELVES, ALL

REPORTS ARL SUBMITTED AS THE CONFIDENTIAL PAOFERTY OF CLIENTS. AND AUTHOR-
1ZIATION FOR PUSLICATION OF STATEMENTS, CONCLUSIONS OR EXYRACTS

FROM OR REGAROING OUR REPORTS t5 RIBERVED FENDIMNG OUR WRITTEN APPAOVAL

Twin City Testing and Engineering Laberatory, inc.

E ELEVATION OF TEST: 976.5" 97g! 976.5° 974!
L
i By /)CL& /g/»p-ww'
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REPGRTED TO:

REPORT OF: DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH PCND REVISIONS

BECKER, MN

Northern States Power Co

Attn: Roger Anderson

414 Nicollet Mall

Minneapolis, MN._ 65401

DATE:
COPIES TO:

Cum oty cesting
BT RNOINERTING dBOCIRtory, G,
B CAOMWE LL AVENUE

ST PAUL. MN 55114

PHONE 6127645 3601

August 24, 1982
1-C S McCropssan Inc
1-Black & Veatch Consulting Engr
Attn: Larry Almalch
P 0 Box 8405

Kansas City

MO h41148

LABORATORY No. g-1292

TEST NUMBER: E-5

DATE TAKEN: August 20, 1982

UNIFIED SOIL CLASSIFICATION:
(Moisture-Density Sample Number)

Silty sand, mostly fine
grained, a 1ittie gravel,
brown (SM)-5

LOCATION: North dike, N embankment,

coordinate E2, 029, 010

ELEVATION OF TEST:

DEPTH BELOW EXISTING GRADE:

FIELD DENSITY DETERMINATION:

Method Density in Mace by Sand-Cone Method, ASTM: D1556-64 |- #4 Basis)
Diy Density {pcf) 118.5
Moisture Content (%) 4.3 4.7
Plus #4 Matigrial (%) 7 2

LABORATORY MOQISTURE-DENSITY RELATION OF 50OI1L:
Method

ASTM:DING/-78, Method "A", (-#4 Basis)

E-6
August 20, 1882
Silty sand, mostly fine

grained, trace of gravel,
brown (SM)-5

East dike, E embankment,

corrdinate N866, 090

978’

ll

Maximum Dry Density — {pcf) 125.0 125.0

Optimum Maisture (%) 11.1 11.1
COMPACTION TEST RESULTS:

Compaction (%} 100 95

Specified Compaction (%) 85 95

ATTENTION:

Density tests are valid at the location and clevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and clevations other than those tested. The test
lTocations and number of tests were selected by Twin City Testing and

Engineering Laboratory Inc.

AR A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC ANDO OURBELVEST, ALL REFOQATS ARI SUDMITIED AN THE CONFIOENTIAL FAQPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PFUDLICATION OF STATEMENTS. CONCLUNBIONS OR EXTRACTS FRAOM OR REGARDING QUR REPOATS 13 RESERVED PINDING OUR WHITTEN APPROVAL
ey

Twin City

$G-225 (81-A) By !

Testi;\g and Engineering Laboratory, Inc. |
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— CWIN City testing
R Brct /IR ENNG Mu’atoﬂ.]‘ll‘lc.

662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSPLSHERBURNE COUNTY GENERATING PLANT

PROJECT: S(E)‘Cf;rggl AI‘%H POND REVISIONS  DATE: September 2, 1982
Northern States Power Co cortEsTor1-C S MeCrossan :
REPORTED TO; X 1-Black & Veatch Consulting Engr
Attn: Roger Anderson .
. Attn: Larry Almalch
Minneapolis, MN 55401 fomens Citu M0 £4114

LABORATORY No. 9-1292

o S EE DB VR O 0 O o O ¥ OB I = o8

TEST NUMBER: E-7 £-8 E-9 E~-10
DATE TAKEN; August 23, 1982 August 23, 1982 August 23, 1982 August 23, 19872
UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Silty sand, Silty sand,
(Moisture-Density Sample Number) — pogtly fine mostly fine mostly fine mostly fine
grained, a grained, trace grained, dark grained, dark
Tittle gravel, of gravel, brown (SM)-5 brown (SM)-5
dark brown dark brown
(SM)-5 (SM)-5
LOCATION: Fast dike, East dike, East dike, East dike,
£ embankment, W embankment, W embankment, W embankment,
coordinate coordinate coordinate coordinate
N865,900 N865,900 N866,065 N865,950
(retest of #E-4)(retest of #E-2)
ELEVATION OF TEST: 977.5" 977.5" 980" 980"
DEPTH BRELOW EXISTING GRADE: 1! 7! 1! 1
FIELD DENSITY DETERMINATICN: ‘
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #¢ Bacis)
Dry Density (pef) 128 125.5 117 110
Moisture Content (%) 7.2 7.0 6.4 7.0
Plus #4 Material (%) 6 4 0 0
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 125.0 125.0 125.0 125.0
Optimum Moisturc (%) 11.1 11.1 11 11
COMPACTION TEST RESULTS:
Compaction (%) 102.5 100.5 93.5 88
Specified Compaction (%) Q5 95 95 g5

ATTENTION:  Density tests are valid at the focation and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OQURSELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS !6 RESERVED PLNDING OUR WRITTEN APPROVAL

Twin City Testing and Engineizr:; Laboratory, inc.

@ ]
$G-225 (81-A) By 2 Lt &{




tusm city testimg
ANO ENINERNM b oratony, Hac,
662 CROMY/ELL AVENUE
ST PAUL, MN 55114

PHONE  612/645-3601

REPORY OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: Septenber 2, 1982

BECKER, MN cortesTo:  1-C S McCrossan

repoRTED To: Northern States Power Co 1-Black & Veatch Consulting Engr

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P O Box 8405

Minneapolis, MN 55401 Kansas City. MO 64114

LABORATORY No. 9-1292
TEST NUMBER: E-11 E-12 E-13 E-14

DATE TAKEN: August 24, 1982 August 24, 1982 August 24, 1982 August 24, 1987

UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Sand, fine to Sand, fine to

- (Moisture-Density Sample Number)  mostly fine mostly fine medium grained, medium ¢-ained,
grained, trace grained, trace trace of gravel,trace o gravel,
of gravel, of gravel, brown (SP)-6 brown 'SP)-6

E dark brown dark brown

' (SM)-5 (SM)-5

LOCATION: East dike, East dike, tast dike, East dike.
W embankment, W embankment, toe ditch fill +toe ditch fill
coordinate coordinate area, coordi- area, coordi-
NB866,065 NB65,950 nate N865,900 nateNB66,100
(retest of E-9) (retest of E-10)

ELEVATION OF TEST: 980" 980" 860" 960*

DEPTH BELOW EXISTING GRADE: 1! 1! 10" 10"

FIELD DENSITY DETERMINATION: ' -
Method Density in Place by Sand-Cone Methed, ASTM: D1556-64 {- #¢ Basig)
Dry Density (pcf) 121 118.5 111 119

Moisture Content (%) 7.2 7.5 2.0 2.8
Plus #4 Material (%} 1 1 3 3

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A*", (-#4 Basis)
Maximum Dry Density  (pef) 125.0 125.0 115.2 115.2
Optimum Moisture (%) 11.1 11.1 11.9 11.9

COMPACTION TEST RESULTS:

Compaction {%) 97 g5 9 103
Specificd Compaction (%) 95 g5 a5 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
‘ the adequacy of fill and compaction at locations and elevations other than those tested.
l AS A MUTUAL PROTECYTION TGO CLIENTS, THE PUBLIC AND OURSELVES ALL AFPORTS ARK SUBMITTED AS THE CONFIDENTIAL PRGPERTY OF CLIEMNTYI,. AND AUTHOR.
IZATION FOR PUBLICATIOM OF STATEMENTS. CGONCLUSIONS OR EXTRACTYS FROM OH REGARDING QOUR REPORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL
Twin City Testing and Engineering Laberstory, Inc.
- o
Iy ( < .
A e’ .
g 5G-225 (81-A) By e




' CUIM: Oty testing
J BNC @NOINE@rr HIOOraton, nc.
662 CHOMWE LL AVENUE
5T PAUL, MN 55114
PHOUNE  612/845 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: September 2, 1982

BECKER, MN cortes to:  1-C S McCr‘?ssan ‘
REPORTED TO: Northern States Power Co 1~Elacg & VYeatch Consulting Engr

Attn: Roger Anderson ttn: Larry Atmalch

414 Nicollet Mall P G Box 8405

Minneapnlis. MN 55401 Kansas City, MO 64114

LABORATORY No. 9-1292

TEST NUMBER: E-15 E-16 E-17 E-18
DATE TAKEN: August 24, 1982 August 24, 1982 August 25, 1982 August 25, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Silty sand, Sand, fine to  Sand, mostly
(Moisture-Density Sample Number) fine grained, mostly fine medijum grained, fine grained,
trace of gravel,grajned, a trace of gravel,trace of gravel,
brown (SP~SM)-7 Tittle gravel, brown (SP?-& brown (SP-SM)-7
dark brown
{SM)-5
LOCATION: North dike, North dike, East dike, East dike,
s Suembankment, N embankment, E embankment, W embankment,
coordinate coordinate coordinate coardinate
£2,028,750 £2.028,750 N865,750 N865,750
ELEVATION OF TEST: 986" 986" 979"’ 981!
DEPTH BELOW EXISTING GRADE: 10" 10" 8" 8"
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pef) 114 119 11 114
Moisture Content (%) 3.6 6.4 2.8 3.4
Plus #4 Material (%) 1 10 5 2
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Mcthod ASTM:D1557-78, Methed "A", {(-#4 Basis)
Maximum Dry Density  {pcf) 120.0 125.0 115.2 120.0
Optimum Moisture (9) 10.5 11.1 11.9 10.5
COMPACTION TEST RESULTS:
Compactiorn (%) 95 5.5 86.5 95
Specified Compaction (%) 05 95 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No represeniation is made as to
the adequacy of filk and compaction at locations and elevations ather than those tested,

A% A MUTUAL PROTECTIOH TC CLIENTS. THE PUDBLIC AND OURSELVES ALL REPOHTS ARE SUBMITTED AY THE CONFIDERYIAL PROPERTY OF CLIENTS, AND AUTHOR.
IZATION FOR PURLICATION OF STATEMENTS CONCLUSIONS OR L£XTRACTYS FROM OR REGARDING DUR HEPORTS i6 REJERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing ond ?ineering toboratory, Inc,
j < '

/ KL ’6/ 7 Loy
/s

$G-225 (81-A) By



' CLUUIM City? testing
y anoa 2rncprRernsg laucm:t:ofu. .
G662 CHOMWELL AVENUE
ST PAUL. MN 55114
PHORE  612/845.2501

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MN

REPORTED To: NOrthern States Power Co

Attn: Roger Anderson

414 Nicollet Mall

Minneapolis, MN 55401

DATE:
COPIES TO:

September 2, 19872

1-C S McCrossan

1-Black & Veatch Consulting Engr
Attn: Larry ATmaich
P 0 Box 8405
Kansas Citv, MO 64114

8-1292 -

LABORATORY No,

TEST NUMBER: E-19 E-20 E-21 E-22

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

{Moisturc-Density Sample Number)

August 25, 1982

Silty sand,
mostly fine
grained, trace
of gravel, dark

Auqust 25, 1982

SiTty sand,
mostly fine
grained, trace
of gravel, dark

August 25, 1982 August 25, 1982

Sand, mostly
fine grained,

Sand, mostly
fine grained,

a Tittle gravel,trace of gravel,
brown (SP-SM)-7 brown (SP=SM)-7

brown (SM)-5 brown (SM)-5

LOCATION: North dike,

S embankment,

North dike,
N embankment,

Toe of east Toe of east
dike, £ embank- dike, E embank-

coordinate coordinate ment, coordi- ment, coordi-
£2,028,900 £2,028,900 nate N865,800 nate 866,000
ELEVATION OF TEST: 979.5° 980.5' 961" 961'
DEPTH BELOW EXISTING GRADE: 10" 10" 8" 8"
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- # Basis)
Dry Density {pcf) 111.58 125 118.5 118
Moisture Content {%) 5.8 9.3 4.2 3.4
Plus #4 Material (%) 2 3 11 4
LABORATORY MOISTURE-DENSITY RELATION OF 50IL:
Method ASTM:D1557-78, Method "A", {-#4 Basis)
Maximum Dry Density  (pcf) 125.0 125.0 120.0 120.0
Optimum Moisture (%) 11.1 11.1 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%) 89.5 100 98.5 98
Specified Compaction (%) 95 g5 95 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at Jocations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURASELVES, ALL REPORTS ARE SUBMITYED AS THE CONFIDENTIAL PROPERTY OF CLIZNTE, AND AUTHOR.
ITATION FOR PUBLICATION OF STATEMENTS. COMCLUSIONS OR EXTRACTS FROM OQOH REGARDING OUR REPORTS 1y RESEAVED HMERNDING QUR WHRITTER APPRDVAL

Twin City Testing and Engineering Laboratory, Inc.

/) c/f( /g,V’/{ .

E $G-225 (B1.A) By




' CUIN ity testing
BNO @NIN@RTING BDOFBTor, .
i oy et
PHONE 6121645 3601
REPORT OF: DENSITY TESTS OF COMPACTED FILL
SHERBURNE COUNTY GEMERATING
BOTTOM ASH POND REVISIONS BDATE: hugust 31, 1982
BECKER, MN cortesto:  1-C 5 McCrossan Inc
REPORTED 10 Northern States Power (o 1-Black & Veatch Consutting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P 0 Box 8405

Minneapolis, MN 55401 Kansas City, M0 64114

LABORATORY No. 9-1292
TEST NUMBER: £-23 E-24 E~-25 E-26
DATE TAKEN: August 25, 1982 August 25, 1982 August 26, 1982 August 26, 1982
UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to  Sand, mostly Sand, mostly
{Moisture-Density Sample Number)  medium grained, medjum grained, fine grained, fine grained,
a little gravel,trace of ()qrave‘i,trace of gravel,brown (SP)-~8

|
|
8
i
g
i
&
i i brown (SP)-6  brown (SP)-6  brown {SP-SM)-7
|
|
|
|
(]

|
| LOCATION: Fast dike, Fast dike, North dike,  East dike,
' W embankment, E embankment, S embankment, E embankment,
| coordinate coordinate coordinate cocrdinate
ir N866,000 N866,000 £2,028,900 NB66,050
|
‘T ELEVATION OF TEST: 979.5" 978.5' 979.5' 978!
1
! DEPTH BELOW EXISTING GRADE: io" 10" 107 10"
& FIELD DENSITY DETERMINATION:
| Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)
f Dry Density (pct) 111.5 114.5 116.5 104.5
‘ Moisture Contemt {%5) 2.8 4.2 5.8 4.7
| Plus #4 Material {9) 8 4 ? 0
} LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
y Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Censity  {pcf) 115.2 1i5.2 120.0 109.8
E Optimum Moisture (%) 11.9 11.9 10.5 13.8
COMPACTION TEST RESULTS:
Compaction (%) 97 99.5 97 95
Specified Compaction (%} 95 95 95 95
ATTENTION: Densily tests arc vaiid at the location and elevation of the test only. No representaticn is made as to
i the adequacy of fill and compaction at Jocations and elevations other than those tested.
i AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC ANG OQURSELVES, ALL REPORTS ARE SURMITTED AS THE CONFIDENTIAL PROPERTY GOF CLIENTS, ARD AUTHOR-
TZATION FOAR PUBLICATION OF SYATEMENTY. COMCLUSIONS OR EXTRACYS FRDM OR REGANDING OUR HEPOATS I3 RESEAVED PENDING OUR WRITTEN APPROYAL
f Twin City Tes}ing aond Engineering Laboratory, Inc.
i n
I l §G-225 (81-A) By [)“1‘1 /?/]/’”‘



Cwir oty testing
} B0 @NOINERTING It orntorLy, inc.
662 CROMMLLL AVENUT
5T PAUL, MN 55144
PHOME  812/545.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
SHERBURNE COUNTY GENERATING PLANT

BOGTTOM ASH POND REVISIONS DATE: August 31, 1982
_B“__ECKER, MN COPIES TO: 1-C § McCrossan Inc
rerorTED TO: Northern States Power (o 1-Black & Veatch Consuiting Engr
Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Mall P 0 Box 8405
Minneapolis, MN 55401 L Kansas City, MO 64114
LABORATORY No, ~ J-1292 -
DATE TAKEN: August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Silty sand, sand, Tine to  Sand, mostly
(Moistare-Density Sample Numbery T ine grained, —mostlv fine medium grained, fine grained,
trace of gravel,arained, a trace of gravel,trace of gravel,
brown (SP-SM)-7 1ittie gravel, brown (SP)-6 brown (SP)-~8
dark brown
(SM-5)
LOCATION: East dike, East dike, East dike, East dike,
E embankment, W embankment, E embankment, FE embankment,
coordinate coordinate coordinate coordinate
N865,800 N865,750 N866,050 NB865,900
ELEVATION OF TEST: 982.5" 984"’ 969" 971.5°
DEPTH BELOW EXISTING GRADE: 10" 10" 1! it
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- # Bas's)
Dry Density {pef) 120.5 124 120 114
Moisture Content (%) 6.7 7.2 5.5 3.6
Plus #4 Material (%) 2 7 5 b
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) | 120.0 125.0 115.2 109.8
Optimum Moisture {%) 10.5 11.1 11.9 13.8
COMPACTION TEST RESULTS:
Compaction (%] 100.5 99 104 104
Specified Compaction {%) g5 g5 g5 95

ATTENTION:  Density tests are valid at the location and clevation of the test only. Mo representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested,

AS A MUTUAL PROTECTION TO CLIEMTS. THE PUBLIC AND OURSELVES. ALL REPORTS ARE SUBMITTER AS THE CONFIDENTIAL PROPERTY OF CLIEMTS, AND AUTHOR.
1ZATIOM FOR PUBLICATION CF ETATEMENTS. CONCLUSIONS QR EXTRACTS FROM QR REGARCING OUR REPORTS 15 RESERVED PENDING OUR WRITTEM APPROVAL

Twin City Tpsting and Engineering Loboratery, inc.

" /5 .
$G-225 {81-A) By _ [/ o afdxq




REPORT OF:

> CUnN city testing

J BNC SNOINEETING ICTREOrLY, NG.

G623 CROMWNE L AVENUT
ST PAUL MN 55114
PHONE  612/645.0601

DENSITY TESTS OF COMPACTED FILL

SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS

BECKER, MN

Attn:
414 Nicollet Malil

Northern States Power Co
Roger Anderson

Minneapolis, MN 55401

DATE:
CariES TO:

August 31, 1982

1-C S McCrossan Inc
1-Black & Veatch Consulting Engr

Attn:

Larry Almalch
P 0 Box B405

Kansas City, M0 54114

LABORATORY
TEST NUMBER:

DATE TAKEN:

No, 9-1292

UNIFIED SOLL CLASS{FICATION:

LOCATION:

{Moisture-Density Sample Number)

ELEVATION OF TEST:

DEPTHBELOW

EXISTING GRADE:

FIELD DENSITY DETERMINATION:

E-21

E- 32

£-33

E-34

August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982

Sand, fine to

Sand, mostly

medium grained, fine grained,
trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SP-SM)-7 brown (SP-SM)-7 brown (SP-SM)-7

hrown (SP)-6

North dike,
N embankment,
coordinate
E2,028,800

987’

10

North dike,
S embankment,
coordinate
£2,028,800

987.5"

10"

Sand, mostly
fine grained,

fast dike,

E embankment,
coordinate
N866,000

971.5"

10“

Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)

Method

Dry Density (pcf)
Moisture Content {%)
Plus #4 Material (%)

111
5.0
4

LABORATORY MOISTURE-DENSITY RELATION OF SOjL:

T S R B SN TN o

Method
Maximum Dry Density  {pcf}
Optimum Moisture {%5)

COMPACTION TEST RESULTS:

Compaction

ATTENTION:

(%)

Specified Compaction (%)

121
6.4
4

115.5
3.4
5

ASTM:D1657-78, Method "A", (-#4 Basis)

115.2
11.9

96.5
95

120.0
10.5

101
95

120.0
10.5

9
95

Sand, mostly
fine grained,

East dike,

E embankment,
coordinate
N865,800

g73*

loli

117

120.0
10.5

97.5
95

Density tests are valid at the location and elevation of the test only. No representation is made as 1o
the adequacy of filf and compaction at locations and clevations other than those tested.

1ZATION FOR PURALICATION OF STATEMENTS CONCLUBIONS OR EXTRACTS FROM OR REGAADING QUH REPORTS 15 REBERVED PENDING GUR WRITTEM APPROVAL

l AS A MUTUAL PROTECTION TO CLIENTS THE PUBLIC AND OURSELVES ALL REFOJRTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR.

i 5G-225 (81-A)

-
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Twin City Testing and Engineering laboratary, inc.
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} B0 RNUTWRRTI IBOOEBrorY, RS,
562 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

' SHERBURNE COUNTY GENERATING PLANT
PROJECT: BOTTOM ASH POND REVISIONS DATE: August 31, 1982

BECKER, MN corsesto:  1-C S McCrossan Inc
rerorTED TO: Northern States Power Co i1-Btack & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P 0 Bex 8405
Mioneapolis, MY 55401 kansas City, MO 84114

LABORATORY No. g-129?2

TEST NUMBER: E-35 E-36 E-37 E-38
DATE TAKEN: August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, fine to  %and, fine to Sand, fine to

(Maisture-Density Sample Number)  Tine grained, medium grained, medium grained, medium grained,
trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SP-SM)-7 brown (SP)-6 brown {SP)-6 brown (SP)-6

LOCATION: East dike, East dike, East dike, East dike,
S E embankment, W embankment, W embankment, E embankment,
coordinate coordinate coordinate coardinate
N865,950 N865,950 N866,050 NE66,050
ELEVATION OF TEST:: a9B2! 982.5° og2! 981"
DEFTH BELOW EXISTING GRADE: 10" 10" 10" 10"
FIELD DENSITY DETERMINATION;
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcf) 116.5 116.5 119 115
Maisture Content (%) 8.7 5.3 5.8 6.1
Plus #4 Material {9%) 1 2 3 3
LABORATORY MOISTURE-DENSITY RELATION OF 50IL:
Methad ASTM:D1557-78, Method “A“, (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 115.2 115.2 115.2
Optimum Moisture (%) 10.5 11.9 11.9 11.9
COMPACTION TEST RESULTS:
Compaction (%) 97 101 103 100
Specified Compaction (%] g5 95 95 a5

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of filf and compaction at locations and clevations other than thoese tested.

:lllAT‘tQ:u:UAL PFROTECYIQN YO CLi[»NTBA THE BPUBLIC AND QURIZELVES, ALL HEPORTS ARE GUBMITTED AY THE CORFIDENTIAL FROPERTY OF CLIENTS. AKD AUTHON-
OR PUALICATION OF SYATEMENTS CONCLUSIONS QR EXTRACTS FAOM OF REGARDING QUR AERORTS 15 KESERYED PENDING QUR wni{TtN APPROVAL

Twin City Testing ond Engineering Laboratory, Inc.

72
5G.225 (81-A) By L Ler -"?/z,’/ 4
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n
a TN city Eestinag
BAC NGRS NG Bbhoractorny, nc.

662 CROMWELL AVENUE

ST PAUL. MN 55114

PHONE  £12/645 3501

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

REPORTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicocliet Mall
Minneapnlis, MN 6540)

LABORATORY No. 9-1357

TEST NUMBER: E-39 E-40 E-41 E-42

DATE TAKEN; Sept 1, 1982  Sept 1, 1982  Sept 1, 1982  Sept 1, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, fine to  Sand, fine to  Sand, mostly

(Moisture-Density Sample Number) fine grained, medium grained, medium grained, fine grained
trace of grav- trace of grav- a 1ittle grav- trace of grav-

el, brown el, brown el, brown el, brown
(SP-SM)-7 {SP)-6 {SP)-6 (SP-SM)-7
LOCATION: East dike East dike East dike East dike
west embankment west embankment west embankment east embankment
coordinate coordinate coordinate coordinate
N865,802 N865,950 N866,050 N866,100
ELEVATION OF TEST: 985" 985" 986" 981"
DEPTH BELOW EXISTING GRADE: 1! 1! 1 1!
FIELD DENSITY DETERMINATION: '
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pef) 122.5 115.5 112.5 123.0
Moisture Content (%) 9.9 8.7 9.3 10.7
Plus #4 Materiai (%) 4 4 7 3
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Methad . ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density — (pef) 120.0 115.2 115.2 120.0
Optimum Moisture (%) 10.5 11.9 11.9 10.5
COMPACTION TEST RESULTS:
Compaction (%) 102 100.5 97.5 102.5
Specified Compaction (%) g5 95 g5 g5

ATTENTION:  Decnsity tests are valid at the location and clevation of the test only. No representation is made as to
(‘he adequacy of fill and compaction at locations and clevations other thar those tested. The test
ocations and number of tests were selected by Twin City Testing &
Engineering Laboratory.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELYES. ALL REPORTIS ARE SUDMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
JITATION FOR PUBLICATION OF STATEMEHTS. CONCLUSIONS CR EXTAACTS FROM QR REGARDING QUR REPORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL
e

Twin Cjty Testing finjji‘neering Leboratery, Inc.
$G-225 {81-A) By

/




1 TWN Titw testifgg
1 B @nGINeenns IBDOratony, K.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3501

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO:

Northern States Power Co
Attn: Roger Anderson
414 Nicollet Maljl
Minneapolis.. MN 55401

October 11, 1982

1-C S McCrossan
1-Black & Veatch Consulting Eng
Attrn: Larry Almalch

- e v

E LABORATORY No. 9-1357

! TEST NUMBER: £-43 E-44
DATE TAKEN: Sept 1,1982 Sept 1,1982

! UNIFIED SOIL CLASSIFICATION:

Sand, fine to  Sand, mostly

E-45
Sept 1,1982

Sand, fine to

{Moisture-Density Sample Number) medium grained, fine grained, medium grained,

brown brown {(SP)-7 brown
(SP-SM)-6 (SP-5M)-6

|

| LOCATION: East dike East dike East dike
east embankment east embankment east embankment

‘ coordinate coordinate coordinate

’ N866,000 N865,800 N8ee,000

| (Retest #E43)

| ELEVATION OF TEST: 982" 9837 9g2'

| DEPTH BELOW EXISTING GRADE: 1! 1 1!

FIELD DENSITY DETERMINATION:

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

ATTENTION:

Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- # Basis)
Dry Density {pcf) 101.5 118 109
Moisture Content {%) 10.2 8.1 10.2
Plus #4 Marerial (%) 6 3 7

115.2
11.9

85
95

Method ASTM:01557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 115.2 120.0
Optimum Moisture {95) 11.9 10.5
COMPACTION TEST RESULTS:
Compaction {58) 88.5 98.5
Specified Compaction {20) a5 895

Density tests are valid at the Jocation and clevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.  Thg test
Tocations and number of tests were selected by Twin City Testing &

Engineering Laboratory

A3 A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELYES ALL REPOHTS ARE SUBMITTED AS THME COMFIDENTIAL FROPERTY OF CLIENTS, ARD AUTHOR-
JIATION FOR PUBLICATION OF BTATEMENYS. CONCLUSIONS ©ORF EXTRAGTS FROM OR HEGANOING OUR REPQRTS 1% RESERVED PINDING OUR WRITTEN APPROVAL

$1-225 {81-A)

By

Twin City Testing ﬁj?gineering Laboratory, inc.
D /l( /rdz"‘*_ ‘



' Tuin citw testing
§ BNC @NQINGEnnNg BNoratory, .
662 CHOMWELL AVENUE
S PAUL. MN 55114
PHONE  812/645 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

; NSP SHERBURNE COUNTY GENERATING PLANT
prosecr:  BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO:

Northern States Power Co 1-C 5 Mclrossan

Attn: Roger Anderson . -
414 Nicollet Mall Attn: Larry Almalch

Minneapolis, MV 55401

REPORTED TO: 1-Black & Veatch Consulting Eng

1LABORATORY No. 9-1357 ;
TEST NUMBER: E46 E47 £48 E49 g
DATE TAKEN: Sept 2,1982 Sept 2,1982 Sept 2,1982 Sept 2,1982 3
UNIFIED SOIL CLASSIFICATION: sand, fine to Sand, fine to Sand, fine to Sand, fine to ?
{Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained, :
trace of grav- trace of grav- trace of grav- trace of grav- .
el, grown el, brown el, brown el, brown ;
(SP)-6 (SP)-6 (SF)-6 (SP)-6 g
LOCATION: Fast dike Fast dike East dike East dike ;
east embankment east embankment east embankment east embankment
coordinate coordinate coordinate coordinate
N865750 NB865,880 N866,000 N866,120
access road access road
ELEVATION GF TEST: 976" 975! 973" 975!
DEPTH BELOW EXISTING GRADE; 1 1 K 1
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Bacis)
Dry Density {peh) 109 119 119 111
Moisture Content (%) 5.3 5.8 6.4 5.8
Plus #4 Material (%) 5 4 3 4

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:Di557-78, Method "A", (-#4 Basis)
Maximum Ory Density  (pef} 115.2 115.2 115.2 115.2
Optimum Moisture (%) 11.6 11.9 11.9 11.9

COMPACTION TEST RESULTS:

Compaction (%) 95 103 103 86.5
Specified Compaction (%) g5 05 95 g5

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSBELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PHROPEATY OF CLIENTS. AND AUTHOR-
{ZATION FOR PUBLICATION OF GTATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING GUR REPORTS I8 RESERVED PENDING OUR WRITTEM APPROVAL

Twin City Testing and Engineering Laboratory, Inc.

E FIELD DENSITY DETERMINATION:

$G-225 (81-A) By /%‘ /,””"‘




2 UM CitY Cesting
P gt ] WMNOIWYRRTING lﬂDCWDtDﬂ.J. .

662 CAUMWE LL AVINUT
5T PAUL MN $5114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
E BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

reporTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn:
414 Nicollet Mall
Minneapolis, MN 55401

Larry Almaich

LABORATORY No. 0-1357
TEST NUMBER: E50 E51 E52 E53
DATE TAKEN: Sept 2,1982 Sept 2,1982 Sept 2,192 Sept 2,1982
| i UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, mostly Sand, mostly Sand, mostly
{Moisture-Density Sample Number) fine grained, fine grained, fine grained, <fine grained,

trace of grav- trace of grav- trace of grav- trace of grav-
E el, brown el, brown el, brown el, brown
(SP-SM)-7 {SP-SM}~7 (SP-SM)-7 (SP-SM}-7

|
| LOCATION: Fast dike East dike Last dike East dike
j east embankment east embankment east embankment east embankment
coordinate coordinate coordinate coordinate
m N865, 800 N865, 950 NB66,050 N866,120
access road access road
E ELEVATION OF TEST: 978" 977! 975! 976"
DEPTH BELOW EXISTING GRADE: 1! 1! 1! 1t
L I FIELD DENSITY DETERMINATION:
Method Diensity in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Baris)

i Dry Density {pcf) 121 119 118 122.5
; ‘ Maoisture Content (%) 7.2 6.7 6.1 9.9
| Plus #4 Matcrial (%) 5 4 4 5
[
| E LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
; Method ASTM:D1557-78, Method "A", (-#4 Basis)
o Maximum Dry Density  (pcf) 120.0 120.0 120.0 120.0
B Optimum Moisture (%) 10.5 10.5 10.5 10.5

E COMPACTION TEST RESULTS:

Compaction (%) 101 99 98.5 102
Specified Compaction (%) a5 95 a5 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
I the adequacy of fill and compaction at Yecations and clevations other than those tested.
A3 A MUTUAL PROTECTION TO CLIENTS, THE PUBLIT AND CURSELYES.  ALL REFORTS ARE SURBMITTED AS THE CONFIDENTIAL PROPIRTY OF CLIENTS, AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR RIPORTS 1% RESERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engineering Loboratory, inc.

bl

$G-225 (81-A) By 4 /,ﬂ/"\




2 tum CItY testing
4 Aand enNQiNeenna ILoratory, N,
667 CROMWELL AVENUE
5T PAUL. MN 55114
PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO:
REPORTED TO: Northern States Power Co

Attn: Roger Anderson )
414 Nicollet Mall Attn: Larry Almalch

Minneapolis, MN 55401

1-C S McCrossan
1-Black & Veatch Consulting Eng

LLABORATORY No. 9-1357
TEST NUMBER: E-54 E-55 £E-56 £-57

DATE TAKEN: Sept 7,1982 Sept 7,1982 Sept 7,1982 Sept 7,1982

(Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained,
a little grav- a little grav- a littie grav- a little grav-
el, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-sSMY-9 (SP-SM)-9 (SP-3M)-9

LOCATION: East dike East dike East dike East dike
west embankment west embankment west embankment east embankment
coordinate coordinate coordinate coordinate
N865,790 N865,900 N866,090 N866,000

ELEVATION OF TEST: 987" 987! ag7' 988"

DEPTH BELOW EXISTING GRADE: 1' 1! 1 1!

FIELD DENSITY DETERMINATION: ' ‘
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #4 Basic)

Dry Density {pef) 124 120 114 118.5
Moisture Content (%) 6.4 6.4 5.3 5.3

E UNIFIED SOIL CLASSIFICATION: Sand, fine to  Sand, fine to Sand, fine to Sand, fine to

Plus #4 Material (%) ) 6 10 6
LARORATORY MOISTURE-DENSITY RELATION OF SOIL:
Meothod ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 117.7 117.7 117.7 117.7
E Optimum Moisture (%) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compacticn (%) 105 102 97 101
i Specified Compaction {%) 95 95 95 95

ATTENTION: Density tests are valid at the focation and elevation of the test only. No representation is made a5 to
the adequacy of fil! and compaction at locations and clevations other than those tested. l

A8 A MUTUAL PROYECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL HIPORTS ARE SUBMITYED A8 THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR.
1ZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FAQM OR RAEGAARDIMNG OUR REPLAIS 35 RAFSERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engipeering Laboratory, Inc.

! $G-225 (81-A) By /)A !/%.//A.A-
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REPORT OF:

BN SNSINRETING IBDOratony, Kic.

G632 CRIMWE LL AVENUE
ST PAUL. MN 55114
PRONE  612/645 3601

DENSITY TESTS OF COMPACTED Fil.L

NSP SHERBURNE COUNTY GENERATING PLANT

- TN ity testinc

October 11, 1982

BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESQOTA comesvo:  1-C S McCrossan
RePORTED T0: Northern States Power Co 1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneanalis, MN 58401

LABORATORY No. 9-1357

TEST NUMBER: E-58 E-59 E-60 E-61

DATE TAKEN: Sept 7,1982 Sept 7,1982 Sept 7,1982 Sept 7,1962

UNIFIED SO CLASSIFICATION:

{Maisture-Density Sample Number)

LOCATION:

ELEVATION OF TEST

DEPTH BELOW EXISTING GRADE;

FIELD DENSITY DETERMINATION:

Method

Dry Density
Moisture Content
Plus #4 Material

Sand, mostly
fine grained,
trace of grav-
el, brown
{SP-SM)-7

East dike

east embankment
coordinate
N865,800

984
1 t

Sand, mostly
fine grained,
a 1ittle grav-
el, brown
(SP-SM)-7

East dike

east embankment
coordinate
N885,950

983
1!

Sand, fine to
mediym grained,
a little grav-
el, brown
{SP}~6

East dike

east embankment
coordinate
N866,150

378.5
ll

Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #+ Bacis)

{pef)
(%)

%)

125
7.0
4

LABORATORY MOISTURE.DENSITY RELATION OF SO1i.:

Method

Maximum Bry Density

Optimum Moisture

COMPACTION TEST RESULTS:

Compaction

Specified Compaction

ATTENTION:

(%)
{%)

120.0
10.5

104.5

95

117
6.7
6

114
5.5
8

ASTM:D1557-78, Method "A", (-#4 Basis)

126.0 115.2
10.5 il1.9
g8 87

95 95

the adequacy of fill and compaction at focations and cvlevations other than those tested.

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP)-6

East dike

east embankment
coordinate
NB66,000

880
11.

115.2
11.9

97
95

Density tests are valid at the location and elevation of the test only. No representation is made as to

AS A MUTUAL PROTECTION Y2 CLIERTS, THE PUBLIC AND OURSCLVES. ALL REPQHTS ARE SUAMITTLD AS THE COREIDENTIAL PRAOPERTY OF CLIENTS. AND AUTHOR.
JIZATION FOR PUNLICATION OF STATEMEINTL CONCLUBIONT OR EXTHACTS FROM OR REGARDING DUR REPORTS IS RESERVED PENOING OUR WRITTEN APPROVAL

$G-225 (81-A)

Testing and Engineering Laboratory, Inc.

Twin Cit
By ;>

A



Cuwin city testing
3 BN Siwenng IBDoratony, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114

PHONE  612/64%- 3601

ATTENTION:  Density tests are valid at the location and clevation of the test only. No representation is made as Lo
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECYION TO CLIENTS. THE PUBLIC AND OURBELYES, ALL REPORTS ARE SUBMITTED AR THE CONHFIDENTIAL PAOPERTY OF CLIENTS. AND AUTHOR.
1ZATION FOR PUBLICATION OF STATEMENTE, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESIAVED PERDIMG OUR WRITTEN APPROVAL

I REPORT OF: DENSITY TESTS OF CGMPACTED FILL
NSP SHERBURNE COUNTY GEMERATING PLANT
B BOTTOM ASH POND REVISIONS DATE: Octcber 11, 1982
BECKER, MINNESOTA COPLES TO:
> 1-C S McCrossan
reporTED TO:  Northern States P?wer Co 1-Black & Veatch Consulting Eng
E Attn: Roger Anderson Attn: Larry Almaloh
; 414 Nicoliet Mall :
: Minnegpolis., MN 55401
y E LABORATORY No. 9-1357
i TEST NUMBER: E62 £63 E64 E65
: DATE TAKEN: Sept 8,1982 Sept 8,1982 Sept 8,1982 Sept 8,1982
E UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to  Sand, mostly Sand, mostly
: {Moisture-Density Sample Number) medium grained, medium grained, fine grained, fine grained,
g a little grav- a Tittle grav- a little grav- a Tittle grav-
: el, brown el, brown el, brown el, brown
E (SP-—SM)-Q {SP-SM)-9 (SP-SM)-7 (SP-SM}-—7
E LOCATION: Fast dike East dike East dike East dike
east embankment east embankment east embankment east embankment
! coordinate coordinate coordinate coordinate
N865,850 N866,100 N865,950 N865,800
ELEVATION OF TEST: 985" 981" 984! 816.5
DEPTH BELOW EXISTING GRADE: 1 11 1 1
! FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bacis)
Dry Density (pef) 115 115 116.5 115
E Moisture Content (%) 5.0 5.3 5.0 6.1
Pius #4 Material (%) 6 8 7 6
! LABORATORY MOISTURE-DENSITY RELATION QF SOIL:
Method ASTM:D1557-78, Method "ATS (-#4 Basis)
Maximum Dry Density  {pef) 117.7 117.7 120.0 120.0
E Optimum Moisture (%) 13.9 13.9 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%)
E Specified Compaction (%) gg gg gg gg

Twin City Testing and Ej;neering Laboratory, inc.
’al

5G-225 (81-A) By /):/E‘L /2/ a
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REPORT OF:

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

DATE:
COPIES TO:

Tunn citw testing
anNd endmernrKy iphoratony, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  §12/645-2601

Cctober 11, 1987

1-C S McCrossan

1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Mall
Minnegpntis, MM 55401
LABORATORY No,
TEST NUMBER: E-66 E-67 E-68 E-69
DATE TAKEN: Sept 9,1982 Sept 9,1982 Sept 9,1982 Sept 9,198?7

UNIFIED SOIL CLASSIFICATION:

(Moisture-Density Sample Number)}

LOCATION:

ELEVATION OF TEST:

DEPTH BELOW EXISTING GRADE:

FIELD DENSITY DETERMINATION:

Method

Dry Density
Moisture Content
Plus #4 Material

LABORATORY MOISTURE-DENSITY RELATION OF 501L:

Sand, fine to
medium grained,
trace of grav-

el, brown €%, brown
(SP-SM)-9 (SP-SM)-9

East dike East dike

east embankment east embankment
coordinate coordinate
N866,100 N865,950

982" 985"

1! 1

115
4.7
4

Method

Maximum Dry Density

Optimum Maisture

COMPACTION TEST RESULTS:

Compaction

Specified Compaction

13.9

98
95

Sand, fine to
medium grained,
trace of grav-

117
5.0
3

117.7
13.9

99
9%

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP-5M)-9

Fast dike

east embankment
coordinate
N865,800

985.5'

1!

Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Baris)

120
4.7
s

?STM:01557~78, Method "A", (-#4 Basis)
17.7

117.7
13.9

102
95

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP-SM)-9

North dike
north embankment
coordinate
£2,028,800

983"

117.7
13.¢9

98
95

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations ather than those tested.

AS A MUTUAL PROTECYION TO CLIENTS. THE PUBLIC ARND ODURSELYVES, ALL REPORTS ARL SUBLMITTED A3 THE CONPIDENTIAL PRGPERYTY OF CLIENTS. AND AUTHOR-

IZATION FOR PURLICATION OF STATEMENTS CONCLUSIONS ©R EXTRACTS FHOM OR

HEGARDIMNG QUR

REFPORTE 15 RESERVED PENDING OUR WRITTEN AFPROVAL

$G-225 (81-A)

Twin City Testing and Engineering Laboratory, Inc.

8y




' CLAN CtY testing
| &N SanNcINKenng feDrEtony, e,
662 CHOMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.260"

DENSITY TESTS OF COMPACTED FILL

REPORT OF:

X NSP SHERBURNE COUNTY GENERATING PLANT .

PROJECT:  BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINMESOTA COPIES TO: 1-C S McCrossan

REPORTED T0:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneanolis.  MN_S5h401

LABORATORY No. 9-1357
TEST NUMBER: E-70 E-71 E~72 E-73

DATE TAKEN; Sept 9,1982 Sept 9,1982 Sept 9,1982 Sept 9,1982

Sand, mostly
fine grained,

UNIFIED SOIL CLASSIFICATION:
(Moisture-Density Sample Number)

Sand, mostly
fine grained,

Sand, mostly
fine grained,

Sand, mostly
fine grained,

a 1ittle grav-

a little grav-

a littTe grav-

a Tittle grav-

el, brown el, brown el, brown el, brown
(SP-5M)-7 (SP-SM)-7 (SP-SM)-7 (SP)-8
LOCATION: North dike North dike North dike North dike
north north north north
embankment embankment embankment embankment
coordinate coordinate coordinate coordinate
£2,028,950 £2,028,980 E2,029,610 E2,029,100
ELEVATION FO TEST: 981" 989" 982" 883"
DEPTH BELOW EXISTING GRADE: 1! 1 1! 1°
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pcf) 122 125 116 107
Maisture Content (%) 6.1 5.5 6.4 6.4
Plus #4 Material (%) a 6 6 7
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf} 120.0 120.0 120.0 109.8
Optimum Moisture (%) 10.5 10.5 10.5 13.8
COMPACTION TEST RESULTS:
Compaction (%) 101.5 104 96.5 98
Specified Compaction  {%) 95 95 95 95
ATTENTION:  Density tests are valid at the location and clevation of the test oaly. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested,

AS A MUTUAL PROTECTION TO CLIENTS.THE PUBLIC AMD OURSELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS, CONCLUSIONS R EXTRACTS FAOM OR REGAROING QUR REPORTS 1S RESEAVED PENDING OUR WRITTER APPROVAL

Twin City Te;ﬁ@i and Enginexr'ng L.aboratory, Inc.
5G-225 (81-A) By O /% - //“)‘ »




AN city testing
=g BN ENCINERTIrG imDoratoru, .
66 CHOMWE (L AVENUE
51 PAUL, MN 55114
PHONE  B12/G45. 3601

DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS PATE:
BECKER, MINNESQTA COPIES TO:
Northern States Power Co

Attn: Roger Anderson

414 Nicoltet Maiil

Minpeanolis. ML 65401

oy

REPORT OF:

STt

PROJECT: October 11, 1982

1-C S McCrossan
1-Black & Veatch Consulting Eng
Attn: Larry Aimalch

REPORTED TO:

LABORATORY No. 4-1357

TEST NUMBER:

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

{Moisture-Density Sampie Number)

E-74
Sept 10,1982

Sand, fine to

medium grained, medium grained,

trace of grav-

E-75
Sept 10,1982
Sand, fine to

trace of grav-

£E-76
Sept 10,1982
Sand, fine to

medium grained,
trace of grav-

E-77
Sept 10,1982
Sand, fine to

medium grained,
trace of grav-

el, brown el, brown el, brown el, brown
(SP-SM)-9 {SP-SM)-9 (SP-SM)-g (5P-SM)-9
LOCATION: North dike North dike North dike North dike
north narth north north
embarnkment embankment embankment embankment
coordinate coordinate coordinate coordinate
£2,028,620 k2,028,800 £2,029,000 £2,028,900
ELEVATION OF TEST: 393" 9g2! 990" 991"
DEPTH BELOW EXISTING GRADE: 1t 1! 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Basis)
Dry Density {pef) 123 112 1i4 112
Moisture Content (%) 5.0 5.3 5.5 5.0
Plus #4 Material (%) 5 3 4 5
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pci) 117.7 117.7 117.7 117.7
Optimum Moistuce {90) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compaction (%) 114 95.5 97 85.5
Specified Compaction (%) 95 95 95 95

ATTENTION: Density tests are valid at the focation and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PHOTECTION TO CLIENTS, THE PUDLIC AND OURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPZRTY OF CLIEMTS, AND AUTHOR.
FIATION FOR PURLICATION QF STATEMENTS. CONCLUSIONS OR EXTRACTS FAROM DR REGARDING OUR REFORIS 1§ REJERVED PENDING OUR WRITTEN APPROVAL

l Twin City Testing and 3Ineeﬁng Laboratory, ine.

By O”&ﬁ

5G-225 (81-A)

fi Yl '
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S

d CUIR CITY testimog

BN NIRRT sDoratony, .
Ol CRORANT LT AVENUE
ST PAUL MN 55134
PHOME  612/645 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power (o

Attn: Roger Anderson

October 131, 1982

1-C S McErossan _
1-Black & Veatch Consulting Eng

DATE:
COPIES TO:

UNIFIED SO!IL CLASSIFICATION:
{Moisture-Density Sample Number)

Sand, mostly
fine grained,
a little grav-

Sand, fine to
medium grained,
a little grav-

Sand, mostly
fine grained,
a 1ittle grav-

414 Nico]'le.t Ma]] Attn: LaY'Y'y A?ma]Ch
Mirneapolis, MN 55401

LABORATORY No. 9-1357

TEST NUMBER: E-78 £-79 E-80 E-81

DATE TAKEN: Sept 10,1982 Sept 10,1982 Sept 10,1982 Sept 10,1982

Sand, mostly,
fine grained,
a Tittle grav-

el, brown el, brown e}, brown el, brown
(SP-SM)-7 (SP-SM)-9 (SP)-8 (SP-SM)-7
LOCATION: North dike North dike North dike North dike
north north south south
embankment embankment embankment ambankment
coordinate coordinate coordinate coordinate
£2,028,700 £2,028,950 E2,028,850 £2,028,940
ELEVATION OF TEST: 5586 394° ag91.5! g9z’
DEPTH BELOW EXISTING GRADE: 1? 1! 11 1
FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #£ Basts)
Dry Density (pcf} 117 122 110 120
Moisture Content (%) 5.0 6.1 5.0 5.5
Plus #4 Material (%) 8 6 L 5
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 117.7 119.8 120.0
Optimumm Moisture {%) 10.5 13.9 13.8 10.5
COMPACTION TEST RESULTS:
Compaction {5) 97 103.5 100 100
Specified Compaction {96) 95 g5 95 05

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is rade as to

the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS.THE FUBLIC AND OURSELVES, ALL REIFPORTS ARL SUBMITTED AN THE COMFIDENTIAL PROPERTY OF CLIENTS, AND AUTHON.
JZTATION FOR FUBLICATION OF STATEMENTS. CONCLUSIONS OR IXTRACTS FROM OR REGARDING QUR REPURTE 15 RESERVED PENDING QUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, Ine.
$G-225 (B1-A) By /)J.L TN




' TUIN CICY testing
BN enginaaennc IDDOrMton, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3601

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power Co

REPORT OF:

October 11, 1982

1-C S Mclrossan
1-Black & Veatch Consulting Eng

PROJECT: DATE:

COPRIES TO:

REPORTED TO:

Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Maltl
Minnsapoiis, MM RR401

LABORATORY No.  9-1357

TEST NUMBER: E-82 E-83 E-84 E-85

DATE TAKEN: Sept 13,1982 Sept 13,1982 Sept 13,1982 Sept 13,1982

Sand, mostly
fine grained,

UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, mostly Sand, mostly

(Moisture-Density Sample Number)

a 1ittle grav-

fine grained,
a 1ittie grav-

fine grained,
a 1ittle grav-

fine grained,
a ltittle grav-

el, brown el, brown el, brown el, brown
1SP-SM)~7 {SP-SM)-7 (SP-SM)-7 {SP-5M}-7
LOCATION: North dike North dike North dike North dike
north north south south
embankment embankment embankment embankment
coordinate cocrdinate coordinate coordinate
£E2,029,000 £2,028,940 £2,028,850 £2,029,980
ELEVATION OF TEST: 995! 995" 993.5! 494 .5'
DEPTH BELOW EXISTING GRADE: 1t 1! 1! 1!
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pef) 124 125 122 125
Moisture Content (%) 5.5 5.0 6.1 5.8
Plus #4 Material (%) 8 6 10 6.
LABORATORY MOISTURE-DENSITY RELATION QF SOIL:
Method _ ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 120.0 120.0 120.0
Optimum Moisture {96) 10.5 10.5 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%) 103 104 101.5 104
Specified Compaction  {%) 95 a5 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AB A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AN THE CONFIDENTIAL FHOPERTY OF CLIENTS. AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS. CONCLUBIONS QR EXTRACTS FROM OR REGARDIMG CUR REPORTS 1S RESERVED PENDING QUR WRITIEM APPROVYAL

Twin City Testing and Engineering lLaboratory, Inc,

$G-225 {B1-A) By




Cunr: City? cesting
BN ENOHWERTIEG RDOOratony, e,
667 CROMWELL AVEMUE
ST PAUL. MN 55114
FHONE  612/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURMNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINHESOTA COPIES TO: 1-C S McCrossan

REPORTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapoiis, MN 55401

LABORATORY No, 9-1357

TEST NUMBER: E-86 E-87 E-88 E-89

DATE TAKEN: Sept 14,1982  Sept 14,1982  Sept 14,1982  Sept 14,1982
UNIFIED SOWL CLASSIFICATION: Sand, fine to  Sand, mostly Sand, mostly Sand, fine to

{Moisture-Density Sample Number)  mediym grained, fine grained, fine grained, medium grained,
a_little grav- a Tittle grav- a little grav- trace of grav-

al, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-SM)-7 (SP-sM)-7 (SP-SM)-9
LOCATION: Fast dike East dike East dike Fast dike
east embankment east embankment east embankment west embankment
coordinate coordinate coordinate coordinate
N866,100 N865,900 N865,800 N865,850
ELEVATION OF TEST: 984" 984. 5" 988" 987"
DEPTH BELOW EXISTING GRADE: 1! 1 1" X
FIELD DENSITY DETERMINATION: ‘
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Basis)
Dry Density {peh) 119 121 121.5 121
Maisture Cantent (95) 6.1 7.0 6.7 6.1
Plus #4 Material {9%) 6 6 7 3
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Methad ASTM:D1557-78, Method “"A", (-#4 Basis)
Maximum Dry Density  (pcf) 117.7 120.0 120.0 117.7
Optimum Moisture (%) 13.9 10.5 10.5 13.9
COMPACTION TEST RESULTS:
Compaction (%) 101 10 101.5 103
Specified Compaction {%) 95 95 95 g5

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as io
the adequacy of fill and compaction at Jocations and elevations other than those tested.

A% A MUTUAL PROTEGCTION YO CLIENTS. THE PUBLIC AND OURSCLVLS, ALL HEFORTS ARE SUDMITTED AY THE CONFIDENTIAL PROFESRTY OF CLIENTS. AND AUTHOR-
IZATION FOR PUBLICATION OFf STATEMENTS, CONCLUSIONS OR EXTRACTE FROM OR REGARDING QOUR REPORTS 13 RESERVED PENDING GUR 'WRITTEN APPROVAL

Twin City Testing and Engingering Laboratery, lnac.

5G-225 (B1-A) By [,)c/ti %’




tuwin city testing
ANG @NQINELNMI BDOFBtONS, INc.
667 LROMWE L AVENUE

ST PAUL MN 55114

PHONE  B12/645.26M

REPORT OF: DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

October 11, 1982

rerorTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

214 Nicollet Mall
Minneapolis, MN_55401

LABORATORY No, 9-1357
TEST NUMBER: E-90 E-91 E-92
DATE TAKEN: Sept 14,1982 Sept 14,1982 Sept 14,1982
UNIFIED SOIL CLASSIFICATION: Sand, fine to  Sand, fine to  Sand, mostly
(Moisture-Density Sample Nummber) medium grained, medium grained, fine grained,
a Tittle grav- a 1ittle grav- a little grav-

| E el, brown el, brown el, brown

(SP-SM)-9 (SP-SM)-9 (SP)-8

LOCATION: East dike East dike East dike
west embankment west embankment west embankment
coordinate coordinate coordinate
N86E, 000 N865,800 N866,100

ELEVATION OF TEST: 987.5' 988.5' 989"

DEPTHBELOW EXISTING GRADE: 1! 1! 1

FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- # Baris)
Dry Density {pcf) 124 112 105
Moisture Content (%) 5.5 5.0 5.0
Plus #4 Material (%) 7 7 g

LABORATORY MQISTURE-DENSITY RELATION OF SO{L:
Mcthod ASTM:D1557-78, Method "A", (-#4 Basis)

Maximum Dry Density  (pci) 117.7 117.7 109.8
Optirnum Moisture (%) 13.9 13.9 13.8

COMPACTION TEST RESULTS;
Compaction {95) 105 a5 95.5
Specificd Campaction (%) a5 95 95

E the adequacy of fill and compaction at locations and elevations other than those tested.

E-93
Sept 14,1982

Sand, mostly
fine grained,
a 1ittle grav-
el, brown
(sP)-8

Fast dike

east embankment
coordinate
N865,850

9s0’

109.8
13.8

104.5
95

ATTENTION:  Density tests are valid at the tocation and elevation of the test only. No representation is made as to

Twin City Testing and Epgineering Laboratory, Inc.

! 5G-225 (81-A) By //);./\/1 lfg{tﬁ\

AB A MUTUAL PROTECTION TO CLIENTS.THE PUBLIC AND QUHSELVES ALL REPOARTS ARE SUBMITTED A% THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
1ZATION FOR PUBLICATION OF STATLMENTS. CONCLUSIONS OR EXTRAGCTS FROGM OR REGAADING OUR RLPGRTS 18 RESBLRYED PENDING OUR WHRITTEN APPHROVAL



' TUUiN City? teskting |
BN RIYINERNIM ianoratoru, c,

EG2 CHOMWELL AVENUE

ST PAUL MN 55114

PHONE  612/645.360

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

October 11, 1982

BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO: 1-C & McCrossan

rerorTED TO: Norihern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapolis, MN 5R401

LABORATORY No. 9-1357

TEST NUMBER: £-94 F-05 E-96 E-97
DATE TAKEN: Sept 16,1982 Sept 16,1982 Sept 16,1982 Sept 16,1982
UNIFIED SOIL. CLASSIFICATION: Sand, fine to  Sand, fine to Sand, fine to Sand, fine to

(Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained,
a littie grav- a little grav- a Tittle grav- a little grav-

el, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-SM)-9 (5P-SM)-9 (SP-SM)-9
LOCATION: Fast dike East dike tast dike East dike
east embankment east embankment west embankment west embankment
coordinate coordinate coordinate coordinate
N866,050 N865,800 865, 700 N866,000
ELEVATION OF TEST: Qa1 992"t 890! 991!
DEPTH BELOW EXISTING GRADE: 1t L 1" 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bagis)
Dry Density {pcf) 120 114.5 115 116
Moisture Cantent (%) 5.5 5.0 5.5 5.8
Plus #4 Material (%) 10 6 7 6
LARORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 117.7 117.7 117.7 117.7
Optimum Moisture (%) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compaction {%) 102 97.5 98.5 98.5
Specified Compaction (%) 95 95 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only, No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS THME PUBLIC ANDO OURSELYES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL FROPERTY OF CLIEMTS, AND AUTHOR.
12ATION FOR PURLICATION OF STATEMENTS, CONCLUSIONS OR E£XTRACTS FROM OR REGARDING OQUR REPORTE 12 RESERVED PENDING QUR WRITYEN APPROVAL

Twin City Testing end Engineering Laboratory, Inc.

5G-225 (81-A) By /QJ( @ ?]fnn'




tuwunm Citw testing
B SINEETnCy IDoratori, 1IN,
662 CROMWELL AVENUE
ST PAUL, MN 85114
PHOMNE  812/845-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE" October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
REPORTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapolig, MM 55401
LABORATORY No. 9-1357
TEST NUMBER; E-98 £E-99 E-100 E-101
DATE TAKEN: Sept 17,1982 Sept 17,1982 Sept 17,1982 Sept 17,1482
UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to Sand, fine to  Sand, fine to
(Moisturc-Density Sample Number] medium grained, medium grained, medium grained, medium grained,
trace of grav- a little grav- a little grav- trace of grav-
el, brown el, brown el, brown el, brown
(SP-SM}-9 (SP-SM)-9 (SP-SM)-5 {SP-SM)-9
LOCATION: East dike East dike East dike East dike
east embankment east embankment west embankment west embankment
coordinate coordinate coordinate coordinate
N365,800 NB866,000 N865,900 N866,100
ELEVATION OF TEST: 993! 994! 992! 993!
DEPTH BELOW EXISTING GRADE: 1t 1 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556.64 (- #¢ Basis)
Dry Density (pef) 118 112 112 113
Moisture Centent (%) 5.0 ) 5.0 5.5
Plus #4 Material (%) 3 6 6 4
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Mecthod ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pef) 117.7 117.7 117.7 117.7
Optimum Molsture (%) 13.9 13.9 i3.9 13.9
COMPACTION TEST RESULTS: '
Compaction {%) 100 g5 95 896.5
Specificd Compaction (%) 95 95 g5 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as w
the adequacy of fill and compuction at locations and elevations other than those tested.

AS A MUTUAL PROYECTION TO CLIEHTE, THE PUBLIC AND QURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PHOPERTY OF CLIENTS, AMD AUTHOR.
IZATION FOR PUBLICATION OF STATYEMENTS. CGNCLUSIONS OR EXTRACTS FROM O REGARDING OUR REFORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL

Twin Cit}/)Tesﬁng and Engineering Loboratory, inc,

v

5G-225 (81-A) By : '




MOISTURE-DENSITY RELATIQNSHIPS

twimnm city testing




cuuim cicy? testing
§ BNO eNguenrg Isboratory, inc.
" 660 CROMWE (L AvENUIF
ST PAUL MW 55114
PHONE 612645 2601

MOISTURE - DENSITY CURVE  cuwne o 1
NSPSHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN 1-C S McCrossan Inc
REPORTED 7O Northern States Power Co COMESTO: 1 Black & Veatch Consulting Engr
LABORATORY NO. 9-1292 Attn: Larry Almalch
P 0 Box 8405
METHOD OF TEST:  ASTM:D1557-78, Method "A" Kansas City, M0 64114
TYPE OF MATERIAL: Sandy clay, brown (CL)
MAXIMUM DENSITY: 128.3 Ib./cu, ft. OPTIMUM MOISTURE 11.C o

9 10

11 12 13 1
}ﬁ MOISTURE CONTENT _____ o,




| ﬂ twin citw testing )
‘ O B v e
‘ y gj“ f"’ﬁf\)t MIN ;'h:'}';
‘ E PHONE 612,645 3801
\ MOISTURE - DENSITY CURVE  swmnrro 2

‘ NSP SHERBURNE COUNTY GENERATING PLANT
¥ BOTTOM ASH POND REVISIONS  DATE: hugust 24, 1962
| REPORTED 1O: BECKER, MN COPIES TO: 1. sulti
| Northern S5tates Power Co 1 E]c?:gk &Lgiitcg]ﬁg?éghmg Engr
g veonTor e 9-1292 P 0 Bux 8405
| . ASTM:D1557-78, Method "A" Kansas City, M0 64114
1 METHOD OF TEST:
\
| I TYPE OF MATERIAL: Sandy clay, brown (CL)
|
 MAXIMUM DENSITY: 126.0 tb./cu. ft. OPTIMUM MOISTURE 11-3 o
\
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’ tnnsnwncntﬁa'txasstmr1c3

. B BN @TING OO oy, e,
y 602 CHOMWE LI AVE yp
ST PAUL MN 55114
PHONE 612 fa5 3801

MOISTURE - DENSITY CURVE oo, 3

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN COPIES To. 1-C S McCrossan Inc
Northern States Power Co o: 1-Black & Veatch Consulting Engr

LABORATORY NO. 9-1292 Attn: Larry Almalch
P 0 Box 8405
METHOD OF TEST: ASTM:D1557-78, Method "A" Kansas City, MO 64114
TYPE OF MATERIAL:  Clayey sand, mostly fine grained, reddish brown (SC)

MAXIMUM DENSITY: 134.8 Ib./cu. ft. OPTIMUM MOISTURE 8.4 o,

6 / 8 1
MOISTURE CONTENT %




twin city testing

j BNO NOQMARNNR] BDOBLOryY, Inc.

i BE2 CROMWELL AVE NI
B 5T PAUL MN 55114
M ( PHONE 612545 3600
. E e MOISTURE - DENSITY CURVE  summe ro. 4
53 NSP SHERBURNE COUNTY GENERATING PLANT
B o PROJECT: BOTTOM ASH POND REVISIONS  DATE: August 23= 1982
; E . BRECKER, MN COPES To. 1-[(31]5 ?;Ic rgssanhlgc . )
g ReoRE YO Northern States Power Co + LBlack &Lagi;c R Consulting Engr
imaonmonv NO. 9-1292 PO Box 8408
METHOD OF TEST:  ASTM:D1557-78, Method “A" Kansas City, M0 64114
E TYPE OF MATERIAL: Sandy clay brown (SC-CL)
MAXIMUM DENSITY: 123.9 Ib./cu. ft. OPTIMUM MOISTURE 11.2 o
; E 125 L
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l MOISTURE CONTENT %




= CuiN ity testirg
3 BNO engineenng BOoratory, inc.,
| < Sav e
b PHONE B12.64% 360
MOISTURE - DENSITY CURVE  sumero, S
NSP SHERBURNE COUNTY GENERAT ING PLANT September 2, 1982
BOTTOM ASH POND REVISIONS  DATE: eptember 2, 198
: inmmm . BECKER, MN COPIES To. 1-C S McCrossan o
- ' Northern States Power Co ' l-gliﬁk ﬂgﬁi;ﬁ&g?éﬁ“mg Engr
amwnAToaY NO. 9-1292 P 0 Box 8405
METHOD OF TEST:  ASTM:D1557-78, Method A Kansas City, MO 64114
E TYPE OF MATERIAL: 511ty sand, mostly fine grained, dark brown (SM)
MAXIMUM DENSITY: 125 ¢ Ib./cu, ft. OPTIMUM MOISTURE 17 .1 %
i | i Y
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| i REPORYED TO:

! LABORATORY NO.
METHOD OF TEST:
TYPE OF MATERIAL:

MAXIMUM DENSITY:

tunrm it testing
—— G RTCHIRENNG IDOratorny. nc.
B0 CRORMGYVE L AVE RN
ST PAUL MN 55114
PHONE 612 645 3pin

MOISTURE - DENSITY CURVE SAMPLE NO, 3
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN COPIES 10 1-€ S McCrossan Inc
Northern States Power Co ' 1~-Black & Veatch Consulting
9-1292 Attn: Larry Almalch

P 0 Box 8405
ASTM:D1557-78, Method "A". Kansas City, M0 64114

Sard, fine to medium grained, brown (SP)

116.2 Ib./cu. ft. OPTIMUM MOISTURE 11.9 o

117 1
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10 11 12 13 14
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LABORATORY NO.

METHOD OF TEST:
TYPE OF MATERIAL:

MAXIMUM DENSITY:

tunm Citw testing
B aNQINEen N EDOrRtory, inc.
BL2 CROMWE Ly ACT g

ST PAUL MN 55114

FHONE 1D 6d% 301

MOISTURE - DENSITY CURVE  samrero. 7
NSP SHERBURNE COUNTY GENERATING PLANT .
BOTTOM ASH POND REVISIONS  DATE: fegtg‘”aegrz' 1982
BECKER, MN COMEST0:  1.Black & Vesich Comsulting E
Northern States Power Co ‘ FAtt:i- LarryCAimg?iﬁ tng tngr
9-1292 P 0O Box 8405

ASTM:D1557-78, Method "A" Kansas City, MO 64114

Sand, mostly fine grained, brown (SP-SM)

120.0 ib./cu. ft. OPTIMUM MOISTURE 10.5 %

J S,
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9 10 11 12 13
MOISTURE CONTENT %




= Cuim CIty testing .
BANC SOERTBRTITG mormtmu. lfu:
ST PAOL At
PHONFE a1y Ggay am
MOISTURE - DENSITY CURVE  saweuno. &
SHERBURNE COUNTY GENERATING PLANT Auqust 31. 1982
BOTTOM ASH POND REVISIONS  DATE: 1ot = MeCrostan Tng
REPORTED 1O BECKER, MN COPIES 10: - . :
Northern States Power Co 1 E'}:igk &L\aiiitcghﬁg?iz]tmg Engr
LABORATORY NO. 91292 5o Box 84055’
. ASTM:D1557-78, Method "A". Kansas City, M0 64114
METHOD OF TEST:
TYPE OF MATERIAL: oand, mostly fine grained, brown {SP)
MAXIMUM DENSITY; 109.8 Ib./cu. ft. OPTIMUM MOISTURE 13-8 o
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- ILABORATORY NO.

gﬂ!ﬂ

BBy DEnsiTr.,

METHOD OF TEST:

TYPE OF MATERIAL:

Cunmn city testing
= BNd ENQmeenr s RO Ony, e,
662 CROMWE LL AVENUE

ST PAUL, MN 55114
PHONE  B12:645.360

MOISTURE -DENSITY CURVE  saue vo. 9

NSP SHERBURNE COUNTY
GENERATING PLANT :
BOTTOM ASH POND REVISIONS 1-C & McCrossan
BECKER, MINNESOTA COPIES T0:

Northern States Power Co

October 11, 1982

1-Black & Veatch Consulting Eng

9-.1357 Attn: Larry Almalch

ASTM:D1557-78, Method “A"

Sand, fine to medium grained, brown (SP-SM)-9

MAXIMUM DENSITY: 117.7 Ib./cu. ft. OPTIMUM MOISTURE 13.9 o4
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CUMr €10 Cesting
BV QTICEMINDTIKD BRI DN, .

COMPACTION SUMMARY SHEET
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FIELD DENSITY TESTS

BORROW AREA

Cuwin cky testing
ey w0 ENOMEIMNG BOSIAKDN, NC.




REPORT OF:

- Euuim Cityw testing

j anc engneenng laboratony, nc,

562 CROMWELL AVENUE
ST. PAUL. MN 55114

PHONE

TESTS OF SOIL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

repoRrTED TO: BECKER, MINNESOTA

-—'—-‘——:xzéd:}
LABORATORY No.

Northern States Power Co
Roger Anderson

Attn:
414 Nicollet Mall

DATE:

FURNISHED BY:

COPIES TO:

August 25,

B12/645 3601

1982

1-C S McCrossan
1-Black &Veatch Consulting

9-1292

SAMPLE NUMBER:

SAMPLE IDENTIFICATION:

LOCATION SAMPLED:

UNIFIED SOIL CLASSIFICATION:

MECHANICAL ANALYSIS:

Passing

LABORATORY MOISTURE-DENSITY RELATION OF SQIL:

3/8"
#4
#10
#40
#100
#200

¥ a4

1

Proposed Clay
Core Fill

Borrow Area

Sandy Clay.
a little
gravel, brown (CL)

100%
98
96
84
62
57

Method -

Maximum Dry Density (pcf)

Optimum Moisture (%)
LL
PL
PI

ASTM:D1557
Modified
128.3

11.0

Undisturbed Field Density {pcf) 94

2

Proposed Clay
Core Fill

Borrow Area

Sandy Clavy
a little
gravel, brown (SC-CL)

100%
95
92
75
59
48

{see attached curve)

ASTM:D1557
Modified
126.0

11.3

26

13

13

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELYES. ALL REPORTS ARE SUBMITYED AS THE CONFIDENTIAL FROPERATY OF CLIENTS, AND AUTHON.
1ZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING QUR NEPQRTS 18 HAESERVED PENDING OUR WHITTEN APPROVAL

Twin City Testing ond Eng/i}eering taboratory, Ine.
. A
£

By /)‘(i
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TESTS OF SOIL

REPORT OF:

PRQJECT:

BOTTOM ASH POINT REVISIONS
reporTED To: BECKER, MINNESOTA

Northern States Power Co

Attn: Roger Anderson

414 Nicollet Mall
__.,M-'nnn-\pn1-:..’%_l LLCAN1

Luuimn citw teskting

= a@ncd enaineEenng iaBboracory, nec.

662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONIE  612/645.36m

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:

FURNISHED BY:

COPIES TO:

August 25, 1982

1-C S McCrossan

1-Black & Veatch Consulting

Attn: Larry Almalch

Eng

LABORATORY No., 9-1292

SAMPLE NUMBER:

SAMPLE IDENTIFICATION:

LOCATION SAMPLED:

UNIFIED SOIL CLASSIFICATION:

MECHANICAL ANALYSIS:
Passing  3/8"
#4
#10
#40
#100
#200

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

3

Proposed Clay
Core Fil1

Borrow Area

Clayey Sand,
trace of gravel,
reddish brown
(sC)

100%
96

92.8
80.9
59.4
49.6

Method

Maximum Dry Density {pcf)
Optimum Moisture (%)

LL

PL

PI

Undisturbed Field Density (pcf)

IZATION FOR PUSLICATION OF BTATEMENTS, CONCLUSIONS GR EXTRACTS F

ASTM:D1557
Modified
134.8

8.4%

16

13

o]
114.5

4

Proposed Clay
Core Fill

Borrow Area

Sandy Clay,
a 1ittie gravel,
brown (SC-CL)

100%
92
91
76
53
41

(see attached curve)

ASTM:D1557
Modified
123.9
11.2%

29

14

158

107

.
E?’
.
E
:
;
;
§
|
;
:
'
;
;
-
;
i
;
'

|

AS A MUTUAL PAQTECTION TO CGLIENTS. THU PUBLIC AND QURSELVES, ALL HEPORTS ARE SUSMITTED A% THE CONFI(DENT!'AL PHROPERTY OF CLIENTS, AND AUTHOR-
ROM CR RECARDING CUUR REPORIS 15 RESERVED PENDING OUR WRITTEN APSROVAL
T — i e e i

S — ]

Twin City Testing and Engineering Laboratory, Inc.

s, /)L

/2 A .

/)

o /,‘.’"‘\
1/




FILTER MATERIAL GRADATION

funn ciey testing
BNAO B ETHICH SO B0, e,




REPORT OF: TEST OF BASE AGGREGATE

? tum CitY testing

™ 2O EO0INEENNG atorarong, e,

6! CRUMWELL AVENLE
ST FAUL MN 55114
PHONE 6127645 3601

g gL NSP SHERBURNE COUNTY GENERATING PLANT
PROJECT: BOTTOM ASH POMD REVISIONS pare:  November 29, 1982

BECKER, MINNESQOTA

rRerorRTED TO: Northern States Power Company

Attn: Roger B Anderson
414 Nicollet Mall, 7th F1
Minneapclis, Minnesota

oor
55401

FURNISHED BY:

COPIES TO:

1-C S McCrossan

1-8tack & Veatch Consulting Eng

Attn:

Larry Almaleh

LABORATORY No. 9-1357

SAMPLE NUMBER:

TYPE OF AGGREGATE:

LOCATION SAMPLED:

MECHANICAL ANALYSIS:

'! Passing 3"
2]]

11/2"
374"
1/2"
3/8"
#3

#6

#10

REMARKS :

1
Filter Material ~ Type 1

tast Embankment
Coordinant 866, 150N

100
100
85
58
50
27
22
16
12

SPECIFICATIONS

Type I Filter Material

100
85-100
72-90
50-70
35-50

22-32
12-20
0-12

' The above sample meets the project specification for a Type I Filter material.
|
|

AB A MUTUAL PROTECTIOM TO CLIENTS, THE PUBLIC AND OUNSELVE®, ALL AEFQRTE ARD SUBMITTED AS THE COMFIDENTIAL PAOPERTY OF CLIENTE, AND AUTHOR-
IZATION FQR PUBLICATION OF STATEMENTS. CTONCLUSIONS OR EXTRACTS PROM OR ALGAADIMG OUR REPORTE 18 RESERVED PENOING OUR WRITTEN ANMPAOVAL,
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Cwn city cesting
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PERMEABILITY TESTS
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LABORATORY TEST DATA

N.S.P. Sherburne County Generating Plant

PROJECT: _Bottom Ash Pond Revisions, Becker, Minnesota DATE: __Sept 10, 1982
REPORTED TO: —Northern States Power Company JOB NO.: 9-1387
Permeability Sampie Number 1 2 3 4
Sampie Location Impermeable Impermeable Impermeable Impermeable
Clay Core, Clay Core, Clay Core Clay Core
Eastdpik%, . Eastinkg, Easthike, Egr%._gg%e,
ocordinate oordinate oordinate c
N@AS, _85n N8RS, 015, NG6S, 6 E2, D%QL §25
Elevation 984" 384" 994 994
FITT, mostly [FiTT, mostly | Fill, Mixturel FATT, Mixture
Soil Classification Sandy Clay Sandy Clay of Sandy Clayj of Sandy Clay
{ASTM:D2487) {cL) (cl) and Clayey and Clayey
Sand, Brown Sand, Brown
{sc-CcL) (sC-CL)
Type of Sample 3T 3T aT 37
Moisture-Density Relation of Soil Proctor #1 Proctor #2 Proctor #4 Proctor #4
{ASTM:D698) 1557-78, Method
"A" Modified Proctor
Max. Dry Density (PCF) 128.3 126.0 123.9 123.9
Optimum Moisture Content (%) 11.0 11.3 11.2 11.2
Permeability Test
Trial No. 6-9 6-9 6-9 6-9

Falling Head

Falling Head

Falling Head

Falling Head

. ¢ Soeci & ~Situ Ig-Situ In-Situ In-51tu
Type of Specimen (Clay Core) (Clay Core) {Clay Core) | (Clay Core)
Specimen Height (inches) 2.33 2.58 2.12 2.45
Specimen Diameter {inches) 2.84 2.81 2.83 2.89
Dry Densitv (PCF) 120.0 113.8 114.2 112.1
Percent af Max. Density 93.5% 90.5% 929 9G.5%
Maisture Content (%) 12.0 14.4 11.9 12.5
Max. Head Differential {f1) 10.0 10.0 10.0 10.0
Confining Pressure
{effective - PS1Y 2.0 2.0 2.0 2.0
Water Temperature (OC) 23 23 29 29
Coeflicient of Permeability
K @ 20°C (cm/sec} 1%10-8 2x10-8 Ix10"6 4 X 10?6
X @ 20°C {ft/min) 2%10-8 A%10-8 2 v10-6 8 x 10-6
Atterberg Limits
Liquid Limits (%) 22.3 20.7 25.0 22.6
Plastic Limit (%) 12.4 13.5 11 g 125
Plagticity Index 13.1 10.1
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