B R R R e N IR V1A T S 3 (W NI

| E 6881 - E 7108

Date July 27 1973

Gilberts (2)
Zylkowski
Sullivan
Johnson

o L

'_Dames & Moore Report on Review of
De51gn Crlterla and Project Speczflcation

NORTHERNSTATESPOWERCOMPANY
PL.ANT ENG?NEERENG & CONSTRUCTiON DEPARTMENT




REPORT
REVIEW OF DESIGN CRITERIA AND PROJECT

SPECIFICATIONS

PROPOSED COAL AND ASH STORAGE AREA
SHERBURNE COUNTY GENERATING PLANT -
UNIT 1

SHERBURNE COUNTY, MINNESOTA

FOR :

NORTHERN STATES POWER COMPANY



HORAGE HOUSBTON
ATLANTA LOS ANGELES .
HICAGO NEW YORK ,
CINNATI PORTLAND

CALGARY SEQUL .
CJAIARTA SINGAPORE
GUAM SYDNEY
LAGOS TEHRAN

PERVER  SALT LAKE CiT _ ﬁiﬁ?ﬁ%iﬁ% 28 8 OO RE LOKBON  TORONTO

ISCO
REBANKS BaN FRANCIS MADRID ORYO

NOLULY SEATTLE -
WASHINGTON, D. C. CONSULTING ENGINEERS IN THE APPLIED EARTH SCIENCES PERTH VANCOUVER, 8. C.

IBBEO NORTHWEST HIGHWAY + PARK RIDGE, ILLINOIS 6C0&8 « (312 227-8I20
CABLE: DAMEMORE TELEX, 28-249I|

July 17, 1973

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. Pete A. Johnson
Senior Civil Engineer

Gentlemen: ,

Eight copies of our "Report of Review of Design
Criteria and Project Specifications, Proposed Coal and Ash
Storage Area, Sherburne County Generating Plant - Unit 1,
Sherburne County, Minnesota for Northern States Power Company”
are herewith submitted. '

The scope of our services were planned in
collaboration with Messrs. Jerry Zylkowski, Roger Hertzberq,
Pete Johnson, and Richard McGinnis of Northern States Power
Company and were outlined in our proposal dated February 22,
1973. This work was authorized by your purchase order
No. C-86459. :

Preliminary copies of the project specifications,
construction drawings, supporting analyses, boring logs, and
laboratory test data were submitted for review by Black &
Veatch, Consulting Engineers. Following our review of the
preliminary project plans and documents, a joint meeting
attended by representatives of Northern States Power Company,
Black & Veatch, and Dames & Moore was held in Minneapolis
on May 1, 1973. During the meeting, agreement was reached
regarding certain modifications of the project documents
and the need for additional laboratory tests to substantlate
assumptions used in the supporting analyses.



Northern States Power Company
July 17, 1973
Page -~ 2

Subsequent to the May 1 meeting, additional laboratory
tests were performed and Black & Veatch prepared final versions
of the project documents. We have completed our review of
these documents and are in agreement with the final version.
However, we have noted that the revised gradation requirements
and lift thickness for filter blankets and proof-rolling of the’
clay blankets prior to f£illing had not been incorporated in
the project specifications at the time of ocur review. All
modifications noted in Memorandum 519 by Black & Veatch, dated
June 18, 1973 should be incorporated in the specifications before
issuing the project documents in final form.

Please do not hesitate to contact us if you have any
questions pertaining to the contents of this report. It has
been a pleasure to be of service to you on this project.

Yours very truly,
DAMES & MOORE

o 2 A

William G. Paratore
Partner

WGP:RWC:sb



REPORT
REVIEW OF DESIGN CRITERIA AND PROJECT SPECIFICATIONS
PROPOSED COAL AND ASH STORAGE AREA
SHERBURNE COUNTY GENERATING PLANT - UNIT 1
SHERBURNE COUNTY, MINNESOTA -
FOR

NORTHERN STATES POWER COMPANY

INTRODUCTION

This report presents the results of our review of
design criteria and project specifications performed for the
proposed coal and ash storage area for the Sherburne County
‘Generating Plant - Unit 1 in Sherburne County, Minnesota.
The purposes of our engineering studies were as follows:
1. To review the design and supporting analysis,
including stébility, settlement, and seepage, for
the Proposed Coal and Ash Stofage Area submitted‘
by Black & Veatch, Consulting Engineers.
2. To review the project specifications and construction
drawings for the proposed construction.
3. To provide an evaluation of the design, supporting
analysis, project specifications, and gonsﬁruction

drawings for the proposed construction.



DESIGN CRITERIA

SOIL PARAMETERS

The relevant soil parameters for design of the earth
retaining structures for the coal and ash storage facilities
include:

1 - In-Situ Natural Soils and On-Site Cohesionless

Embankment Fill Material |

+ Density

+ Angle of Internal Friction

° Permeability

2 - Impervious Core and Impervious Blanket

* Density

* Shear Strength

* Permeability
3 - Filter Blankets

* Density

* Gradation
* Angle of Internal Friction.
* Permeability

Soil parameters used in the analyses are based on
the results of field and.laboratory‘tesﬁs performed on the
in-situ natural soils and borrow materials by Dames & Moore

and by Soil Exploration Company, Inc. as documented in the

report of "Supporting Analysis II~M" by Black & Veatch dated



June 27, 1973. The borrow materials sglected for construction
of the diﬁes, impervious core and blankets, filﬁer blankets,
and slope protection are suitable for the proposed construction.
The soil parameters used fdr the analyses are, in each case,
reasonable and conéistant with conservative practice.
SETTLEMENT

The natural granular soils underlying the embankﬁents
are relatively incompressible and free-~draining. Settlements
may be expected to be relatively minor and will occur simultan-
eously with the application of the loads. A maximum settlement
of approximately two inches under the_dikes was computed. The
compression parameters used in the calculations and the magnitude
of settlement have been verified by independent calculations
performed by Dames & Moore.
SEEPAGE

The coefficients of permeability of the embankment
and foundation soils used in the seepage analyses appear to be
conservative but reasonable in view of possible unforeseen
variations in the natural soils and compacted £ill. The
seepage calculations have been verified by Dames & Moore; The
computed seepage losses are well within tqlerable limits. Filter
blankets have been provided to control seepage paths and to
carry seepage water to collection ditches. The gradation char-
acteristics, permeability, and thickness requirementé of the

filter blankets have been checked and found to be adequate.



SLOPE STABILITY

Stability analyses of the siopes have Been performed
for all cénditions which could be reasonably anticipated during
the service life of the structures. The soil parameters and
loading conditions used in these analyses have been conserva- .
tively chosen. 8elected critical cases, including full
reservoir with earthquake loading, have been verified by Dames
& Moore. Thqse casés which were not specifically verified are
less critical and the computed factors of safety appear to be
reasonable and consistent. h

The factors of safety for the slopes used in the

design are adequate to ensure the safety of the structures.

‘Moreover, the computed factors of safety probably represent

lower bound values in view of the conservative assumptions of

soil parameters and loading conditions used in the analyses.

CONSTRUCTION

COMPACTION CRITERIA

Granular Soils. It is specified that granular soils

will be compacted to at least 95 percent of the maximum dry
density as determined by the ASTM 1557 Method of Compaction.

This compaction requirement is considered satisfactory for

the proposed construction and is consistent with the density,
pérmeabiiity, and shear strength parameters used in the supp@rting

analyses,




Impervious Soils. The clay core and impervious

earth blankets will be édmpactéd to at least 93 percent of

l the maximum dry density as determined by the ASTM 1557 Method

of Compaction at a moisture content between oﬁtimum and three
percent wet of optimum. This degree of compaction should be '
obtainable under field conditions and is consistent with the
permeabil "y and shear s%rength parameters used in the aﬁalyses
of seepéq losseé and slope stabiliiy,

PROOF-ROLLING

Proof-rolling of the exposed natural—soils to a dry
. density of atlleast 95 percent of the maximum prior to construc-
tion of the dikes and impervious earth blankets is required.
This compaction criterion is sufficient to restore the exposed
natural soils to a condition equal or superior to the in-situ
condition and should be readily obtainable in the field.

Proof-rolling of the clay blankets within the ash
ponds immediately prior to f£illing is also required to knead
the surface and close any shrinkage cracks that may develop.
This requirement is essential for the.prevention of excessive
seepage losses and piping.

PLACEMENT OF FILTER BLANKETS

The required thickness of filter blankets is 18 inches.
This thickness is adequate to carry the anticipated seepage

‘quantities, if it is properly constructed. Placement of the




filter blankets should be closely supervised to ensure thét
particle size segregation and contamination of the filter
material by the adjacent embankment fill material is prevented
and that proper cdmpaction is achieved. The filter material
should be placed in 1ifts no greater than 12 inches in

thickness.
""OOO"'"‘“

If fbu have any quéstions concerning the informatibn
contained in ?his report, please do not hesitate to contact us.
| Respectfully Submitted,
DAMES & MOORE

2l 2 A

William G. Paratore
Partner

Richard W. Christiansen
Project Engineer

WGP :RWC:sb

Eight Copies Submitted
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I GITY TESTING

tlGINEERING LI

CHEMICAL & PHYSICAL TESTS e INSPECTIONS o RESEARCH

‘HOME OFFICE;
662 CROMWELL AVENUE
S5T. PALL, MINN, 55114
BRANCH OFFiCES:
BISMARCK, N.D,
FARGO, N.D,
GRAND FORKS, N.D,
MINOT, N,D,
LA CROSSE, WIS,
ROCHESTER, MINN,
SIOUX FALLS, §,D.
WATERLOO, 10WA

dune 27, 1974

Northern States Power Company
414 Nicoliet Mall
Minneapolis, MN 55401

Attn: Mr J V Sultivan
Gentlemen

Subj: Additional strength tests for dike core
and impervious earth blanket clay -
Sherburne County Generating Plani -

Unit No. 1T ~ Becker, Minnesota
Laboratory No. 9-5183

Very truly yours

bl e

Michael 0'Donnell
Civil Engineer

CHARLES W, BRITZIUS, P.E.
President

JOHN £. GISLASON, P.E.
Executive Vice-President

NORMAN E, HENNING, P.E.
Vice-Prasident Enginearing

ALBERT C. HOLLER, F.A.1.C.
Vice-President Chemistry

CLINTOMN R. EUE
Sacretary-Treasurer

This report concerns the recent laboratory testing we conducted to check the
strength properties of the borrow clays for use in the dike cores and impervious
blanket at this project. The purpose of this report is. to present the test
results. This work was conducted in accordance with your verbal authorization
on May 29, 1974, and your Purchase Order Number C88754. We are sending you.
three copies of our report. Additional copies are being sent as noted below.

If you have any questions or desire further information, please contact us.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES. ALL REPGRTS ARE SUBMITYED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
1ZAYION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM QR REGARDING OUR REPQHRTS |5 RESERVED PENDING QUR WRITTEN APPROVAL



Northern States Power Company
June 26, 1974
Page. two

Very truly yours

Donovan K Stormoe, P E

MO/DKS/F1
Copies to:

1) Northern States Power Co
Quality Assurance-
Attn: Mr John Meier

2) Northern States Power (Becker)
Attn: My Curt Siliman

1) Northern States Power Co
Attn: Mr Pete Johnson

1) Black & Veatch
Attn: Mr John Vines

1 hereby certify that this pian,
specification, or report was wrepars
by me or under my direct sunt-.ivion
and that I am a duly Regis:.uis- VR
fesslional Engineer under the taws oT
the State of Minnesota.

DONOVAN K. STORMOE

Date. &-Z7-74 Reg. Mo, 10493




REPORT ON ADDITIONAL STRENGTH TESTS OF IMPERVIOUS CLAY SOIL
COAL AND ASH STORAGE AREAS
NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5483

INTROBUCTION

This report presents the results of the 1aboratory triax1a1 testTng and ciass1f1ca-'
tion tests we have- performed for the referenced project. The purpose of this
additional testing was to check the strength properties of the impervious clay fill
when compacted to relative densities less fhan_93 percent of maximum and at moisture

contents greater than 3 percent abqve optimum moisture content,

We are performing fuli-time, on-site inspection and testing during the earth work
operations at the project. The results of that work have been/and are being fore-

warded to you in periodic reports.

Prior to construction, several site investigations and laboratory testing were
conducted by Soil Exploration Company. The results of that work were included in

reports to Black & Veatch between a period from January 1971 to June 1973.

FIELD EXPLORATION AND SAMPLING

A sample of the impervious borrow clay material was obtained from the coal and ash
storage fill areas on May 29, 1974, Several bag samples of the material were taken
from the core area of the south dam near Station 9+00 and were brought to the

taboratory for testing. . The sample was. identified as Sample No. 3 and visually

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.



Page 2 - Northern States Power Co
Sherburne Co Generating Plant
Near Becker, Minnesota - #9-5483

appeared to be a brown clayey sand - sandy clay type soil with a trace of gravel.

LABORATORY TESTING PROCEDURES AND RESULTS
Laboratory tests performed on'the‘soil.samp1es~inc1uded hydrometer analysis, atterberg
timits and triaxial tests. Maximum density and optimum moisture content tests (in
accordance with ASTM:D1557-70) have been previously performed on this material. The
results of those tests were included in our reports 9—4822"and‘9~5314 to_‘you'earh'erw
Copies of those moisture-density curves for both the original-test,dnd aLQater.check~

point test are included in this report.

The hydrometer and atteberg Timit tests were conducted to aid.in classifing the

soil, The hydrometer test for.particle-size distribution was performed in accordance
with the procedure described by ASTM:D422-63 (reapproved 1972). The atterberg limits
(Tiquid Timit, plastic Timit and plasticity index) ﬁere determined in accordance

with ASTM:D423-66 (reapproved 1972) and ASTM:D424-66 {reapproved 1971). The test
resuits indicate the soil is a clayey sand with about 48 percent of the material
finer than the #200 sieve. The liquid 1imit and plastic Timit are 29 percent and

15 percent, respective1y, resylting in a plasticity index of 14. The hydrometer

test results are shown on the attached grain-size distribution curve,

The triaxiél tesis were perfofmed to determine the cohesion and internal friction
angle (¢ - angle) of samples of the soil remolded at various relative densities and
moisture contents. The tests were conducted on 2 in. diameter by & in. Tong specimens
under unconsolidated-undrained (quick) conditions. By this procedure, the molded

specimens: were placed in the triaxial chamber and then saturated for two days under

— TWIN GITY TESTING AND ENGINEERING LABORATORY, INC.




Page 3 - Northern States Power Co
Sherburne Co Generating Plant
Near Becker, Minnesota - #9-5483
a 3 psi head of water. After this saturation period, the lines were closed, the
confining pressure was applied and the sample was normally stressed at.a strain rate

of 0.06 in. per minute. The normal stress was.applied until 20 percent strain

{0.8 in.) had occurred.

A total of 8 series of triaxial tests were performed. Each series consisted of
testing 3 different remolded specimens, with each specimen in a series compacted at
as close to the same re1at€ye density and moisture content as possible. Ip=a given
series, the specimens were subjected to confining pressures of 1/2 tsf (tons per sq
ft), 1 1/2 tsf and 3 tsf during application of ﬁﬁé‘norma1 Toad. fThe series of tests
inciuded samples molded at 88 percent, 90 percent and 93 percent of maximum density.
At each of these 3 relative densities, 2 series of tests were conducted with the
molded motsture content at 13 percent (about 3 percent over optiMum) for one series and
16 percent (about 6 percent over optimum) for the second seriesL As discussed with
you, a total of 3 series were performed at a relative density of 90 percent and a
motsture content.of-16 percent. The additional series at these conditions. were run
to provide a check to assure that the test results were.representative, since some
vartation can be expected due to several variables including the uniformfty of com-
paction and moisture content in the laboratory specimen. The stress-strain and Mohr-

circle plots for the triaxial tests are shown on the attached data sheets.

DISCUSSION_OF TEST RESULTS

The test results indicate the undrained ¢ - angle of the material does not change
appreciably for the various conditions. However, the apparent cohesion 1s influenced
by both relative density and moisture content. A plot of cohesion versus density and

relative compaction is attached.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,




Page 4 - Northern States Power Co. .
Sherburne Co Generating Plant
Near Becker, Minnesota - #9-5483|

The tests all indicate -a relatively small ¢ - angle, ranging from about 2 degrees to
6 degrees. Within the normal limitations of the tests, it appears that the undrained
¢ - angle is not appreciably affected by the differing relative densities and molded

moisture contents.

The cohesion of the clay-sand soil is définite1y influenced by the re?ative density,
and to a Tesser degree by the molded mo1sture content As shown, an increase in
relative density shows a marked increase in cohes1on - from about 800 1100 psf at :
88 percent relative density to 1900-2000 psf at 93 percent relative density. The
cohesion is also s?ighﬁ1y higher‘at.the higher molded moisture content of 16 percent

than at the lower value of 13 percent;

CONCLUSIONS
On the basis of these test results, it is our judgement that the impervious clayey
material will have an undrained cohesion of at 1eas% 1000 psf 1f compacted to a
minimum relative density of 90 percent of ASTM D:1557 and at a moisture content in

the range of 0 percent to 6 percent above opt1mum moisture content.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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REPORT ©F: ADDITIONAL SOIL T“E%‘?Smw
N S/ AN FoA SR il
PROJECQ COAL AND ASH STORAGE AREAS
REPORTED MERBURNE COUNTY GENERATING PLANT
\\Ezrthern States Power Company

VSebeEoler [10] 1974
Hﬂ_j iB Y’J?Zt"_:;c”“ Jd Veatch
)i 1w _Black & eatc
MléNopthgrn

14 Nicollet Mall

neapoils, MN 55401 surance

645-3601

Sthtes Power Company

Atth: Mr. J. V. Sullivan sty o NG T ReTA St ates. Power Co.-Jobsite

LABORATORY Mo. 9-5656

EREay

INTROBHETIGN — =

I

- This report presents the results of addltlonal‘laboratory testing we ﬁave performed on
samples of the impervious fill material for the coal and ash storagerareas at the refer-
enced project. The purpose of this additional testing was to further evaluate the |
consolidation, shrinkage and permeability charactistics of this fill if placed at a
moisture content above those currently allowed' by the project specifications.‘ fhe pur-
pose of this report is to present our findings and conclusions. This work was done in

accordance with your verbal authorization on August 7, 1974,

LABORATORY TEST PROCEDURES AND RESULTS

The laboratory testing consisted of consolidation, shrinkage and permeability tests.

One consolidation test was performed on a sample of the clayey sand molded to a dry
density of 113.5 lbs/cuift. at a mbisture content of 18.2%. Thgse values are 90% of
maximum density and 7% above optimum moisture content, as determined by ASTM:D1557
(modified proctor). The test results are shown on the attached void ratio vs pressure

and deformation vs time plots.

A linear shrinkage test was performed to aid in qualitatively evﬁluating the shrinkage
properties of the soil. The test consisfed of molding a rectangular sample about 4"
ong and 1" by 1'" in cross section with the moisture content at about the liquid limit.
The liquid limit was estimated at 28%, based on previous testing which indicated a

range of liquid limits from 25% to 32% for this material, The sample was oven dried.

AR A MUTUIAL FRO"’ECTEO‘-I T GLIENYE, THE PUSLIC AND OURSELYED, ALL RIPORTE AR *UJ:&ITHED RS TME QERHFIDERTIAL PROPERTY OF CLIENTS, AND AUTHOR. ’
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REFORT OF: ADDITIONAL SOIL TESTS

DATE: Qctober 16, 1974
LABORATORY No. 9-5696 PAGE: 9

The test indicated a linear shrinkage of about 6.8%,

A falling head permeability test was performed on a remolded sample of the material
compacted to 90% relative density and 7% over optimum moisture content. The resultant
k-value was 3.93 x 10"9 cm/sec. The Tesults are shown on the attached data sheet.

s

DISCUSSION OF RESULTS

The consolidation test results indicate the compacted clay will be relatively incomw
pressible below a load intensity of 4000 psf, with the compressibility potential
increasing above that load, Below 4000 psf, conseolidation will be due mainly to
recompression of the material. Beyond 4000 psf, consolidation will be due to virgin
compression of the material. We estimate total settlement.could be on the order of
10" to 12". 50% of the consolidation should occur in about 3 months and 90% in: about
one year after the material is placed. Since coﬁstruction of the dikes has progressed
over staged periods of time, and about 35' of fill has been placed to date, the post-
construction settlement of thé clay core would probably be less than 6", possibly on

the order of 2" to 4". Almost all settlement should occur within 1% years after all

the load has been placed.

On the basis of the shrinkage test, we estimate the compacted £ill would shrink very
little due to a lowering of the moisture content. The linear shrinkage of the non-

compacted sample was about 6.8%, which is very small,

A8 A MUTUAL PROTECTION TO CLIENTE, THE PUBLIC AND OURSELVES, ALL REPORTYS ARE SURBMITTED AS THE CONPFIDENTIAL PROPERYY OF GLIZNTS, AND AUTHOR-
IZATION FOR PUBLICATION OF STATEMENYS., CONCLUSIONSG OR EXTRACTZ FROM OR REGARDING OUR REPORYTS I8 RESERVED PENDING OUF WRITYEN APPROVAL.



645-3601

?WI% CITY. TESTING avc ENGINEERING LABORATORY, INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - 5t. Poul, Minn, 55114
REPORT OF: . ADDITIONAL SOIL TESTS

o pate: October 10, 1974
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The permeability test results indicate the permeability of the fill material should

be sufficiently low te limit seepage losses to the project requirements.

Very truly yours

",,___,,__.,_...____

c:.vk

onovan K. Stormoe, P.E,

DKS:ari
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January 15, 1975

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr Pete Johnson
Dear Mr Johnson

Subj: Inspection and Testing

‘ Coal and Ash Storage Areas

i Sherburne County Generating Plant
Becker, Minnesota - Laboratory #9-5899

This is a summary of progress reports presenting our inspection findings
and test results for the referenced project. We are sending you three

- copies. Additional copies are being sent as noted below, This work
is being done in accordance with your purchase order #C88754, dated
August 23, 1973.

e Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact us.

Very truly yours /
" el U

Michael 0'Donnell
— Civil Engineer

I
*f:;gf%’l- mt;/ﬁﬁ:::“
ﬁ%;;van K Stormoe, P.E.

MG/DKS/rs
Copies to
B 1) Northern States Power Co - QA
Attn: Mr David V Collins
) Northern States Power Co - Becker
Attn: Mr Curt Sillman
- 1) Black & Veatch
)

2

Attn: Mr John Vines

| 2) J A Danens & Son Inc

AS A MUTUAL PROTECTION 7O CLIENTS, THE PUBLIC AND OURSELVES, AkL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
IZATEON FOR PUBLICATION OF STATEMENTS. CONCLUSIONS Ol EXTRACTS FROM OR REGAADING OUR REFONTS IS RESERVED PENDING OUR WRITTEN AFFROVAL
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NORTHERN STATES PONER COMPANY
SHERBURNE COUNTY GENERATING PLANT
© UNIT NO. T
NEAR BECKER, MINNESOTA

INTRODUCTION

This report concerns the full-time inspection and testing we performed during the
earthwork operations at the above referenced project. The purpose of this report
is to briefly summarize the contents of previous progress reports and the different
tests which were performed. During the period of August 16, 1973, through
December 6, 1974, twenty individual progress reports were forwarded to you
describing the testing, inspection and recommendations made during each report
period. In addition, two separate reports were prepared to further describe

the properties of the soil used to construct the dams. Six data sheets and three
graphs are attached with this report, and should supplement the progress reports

and be considered as an index to all the reports.

SUMMARY

The first data sheet (Report Summary) lists the tests which were performed during
each report period. The tests were categorized into five types of tests: density
tests, proctors, gradations, field tests, and laboratory tests. The density
tests, which were the most numerous type of test pekformed,,are listed numerically
through test #2284, The field tests are also listed numerically through test
#233. The field tests dinclude moisture content tests, -#200 gradations and
Atterberg 1imits which were performed periodicé]]y to better define the conditions

of the soil cement and impervious soils.

TWIN CIL?Y TESTING AND ENGINEERING LABdRATORY, INC.
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Page 2 :-%orthern States Power Co
Sherburne Co Generating Plant
Becker, Minnesota - #9-5899

SUMMARY
{cont.)

The remaining tests arve identified according to the type of material tested. The
first numbers or letters of the identification refers to the corresponding proctor
sample number. The following letters pertain to the‘type'of test performed. The
key to the letters is as follows:

A - Asphalt Test

C - Compression Test

CE -~ Concrete Test

CP - Check Proctor

CS - Consolidation Test

G - Gradation

o P - -Permeability Test

T - Triaxial Test
The 1ast number relates the number of similar tests performed on the same type
of material. In other words, this number is merely a counter‘if more than one

test was performed.

- The density test summary shows the number of initia11y passing and initially

failing density tests in each progress report. The summary shows approximately
10% of the density tests initially taken failed to meet the project specifications.

With the exception of the remaining twelve failing tests described in report #20,

all failing test areas were either retested with satisfactory results or approved

by you. If more information on any one density test or group of density tests is

needed, refer to the individual test data sheets or summary sheets which are

attached with the progres reports.

The proctor summary sheets lists the different types of materials encountered at
the site. As specified, the field density tests were evaluated according to the
moisturé-density relationship of soil as designéted by ASTM:DISS?*?O, Method A or

C. A total of twenty-eight modified proctors (5 point curves) were performed and

- the corresponding maximum density and optimum moisture content are listed. The

materials were visually and manually classified in accordance with the Unified

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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ng Page 3 ji.arthern States Power Co
Sherburne Co Generating Plant
Becker, Minnesota - #9-5899

SUMMARY

cont.
Soil C%assif%cationSystem,énd a gradation was performed on each soil type to
verify the c]assifiqgtionf In order to assure the continuance of a specific soil
tybe, check proctors (3 point curveé) were performed periodically, and the total

number of check proctors for each soil type is shown.

The field test summary sheet contains the total number and corresponding averages
of the moisture content tests taken in the soil cement, moisture content tests
taken in the impervious materials, the -#200 gradation performed for the impervious

ma%eriaTs, and the Atterberg Timits performed for the questionable material.

The compression test summary sheet lists the compressive strengths in chronological
order for the soil cement and Gunite concrete. By examining the results of the
soil cement tests (especially proctor #8), one notices the values are very erratic.

As discussed in report #12, the Tower compressive strengths are due to the confine-

ment of the water in the soil cement which causes the soil cement to cure at a

much slower rate. The soil cement and Gunite had an average 7 day compressive
strength of 640 psi and 4470 psi, respectively. The soil cement compressive

strength increased to an average value of 1070 after 14 days, and the GQnite strength
increased to an average of 7190 psi after 28 days. These tests were performed

only to verify the quality and adequacy of the material used in construcﬁing the

coal retaining berm.

The perméabi1ity summary sheet includes more data pertaining to the test than the
previously mentioned summary sheets. It identifies the types of tests performed
and type of material tested. In addition, the consistency of the soils before the
test and the génera1 source of the material is also listed. The resultant K-va?ues

(coefficient of permeability) of the impervious material used to construct‘the

TWIN CITY TESTING AND ENGINEERING LABORATORY, iNC.
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gi Page 4-€Tﬁorthern States Power Co
Sherburne Co Generating Plant
Becker, Minnesota - #9-5899

SUMMARY
{cont.)

dams range from 10"7 centimeters per second to 10”9 centimetars per second. Thess

values are affected by several fa€tors, including soil structure and texture,

compaction and moisture content. At your request, K-values were plotted on a

graph of permeability versus moisture content. The graph shows the permeability

gradually decreasing as the moisture content is increased. The graph also

approaches a K-value of ]0“9 centimeters per second near a moisture content of

8% over optimum moisture content, At this point, we would expect the permeability

to begin to increase as ;;;\MBi§ture content inqgease§f”azgg; experimental data,

a»

such as the attached Portland Cement Association and the Cedargren graphs, suggests
that the K-vaTue will indeed increase as the moisture content increased beyond

a certain point of wetness.

REMARKS
If you have any questions concerning this report or if we can be of further

assistance to you, please contact us.

TWIN CITY TESTING AND ENGINEERING LASORATORY, INC.
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DENSITY TEST SUMMARY

Report Initially Initially -
Number Passigg Failing Retests -
i 107 34 26-passed; 8-failed
2 13 3 1-passed '
3 25 4 b-passed; 8 approved by NSP
4 32 3 3-passed; 1-failed
5 e7 ] 1-passed
6 17 3 3-passed; 2-fajled
7 30 3 3-passed; 1-failed
8 27 5 d-passed
9 55 6 6-passed; 2~fai1ed
10 42 5 b~passed; 1-failed
11 30 5 5 approved by NSP; 5-failed
12 546 31 31-passed; 2-failed
13 159 3 2-passed; 1-failed
14 146 11 10-passed; 3-failed
15 113 9 10-passed; 2-failed
16 165 11 12-passed; 1-failed
17 163 9 | 9-passed; 1-failed
18 174 1 9-passed; 1-failed
19 128 11 11-passed; 2-failed
20 67 14 | 7-passed; 2-failed

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD TEST SUMMARY

Number of moisture content tests of soil cement = 35
Average value = 10.1%
Number of moisture content fests of clay = 147
Average value = 17.1%

i

Number of -#200gradation of clay = 49

Average value = 40%

Number of Atterberg Timits = 7

I -y »v;f‘ 1 e s
AT A

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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COMPRESSION TESTS SUMMARY
Sample Type (Days Cured) Strength In Psi

Soil Cement (Proctor No. 8) Soil Cement {Proctor No. 14)

Gunite

Cy1(7) 1700

Cy1(7) 1490

T.P.(28) 4960
T.P.(28) 5270
T.P.{28) 6540
T.P.{28) 6630
T.P.{28) 5700
T.P.(28) 5840

M(7) 450 C{14) 345
M(7) 445 c(14) 225
M(7) 766 CL14) 360
M(7) 764 C(14) 505
c(14) 970 c(7) 520

c(14) 920 c(7) 520

c{14) 950 C(7) 950
c(14) 710 ¢(7) 875

M(28) 1195 C(14) 830
M(7) 490 ¢(14) 620
‘€u(14) 2700 c{14) 780

Cu(14) 2160
Cu(14) 1210
Cu(14) 1980
c(14) 1870
C(14) 1700
Cu(14) 288

C(14) 1160

C(14) 1120
Cu(14) 380
M(14) 214
M(14) 242
C(14) 1430
c(14) 1380
Cu(64) 116
Cu(64) 1060

Total number of tests in Gunite = 18

Total Number of tests in soil cement = 37
Average 7 day strength of soil cement = 640 psi
Average 14 day strength of soil cement - 1070 psi
Average 7 day strength of Gunite - 4470 psi
Average 28 day strength of Gunite - 7190 psi

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.

T.P.(28) 7000
T.P.{28) 9200
Cy1{7) 4810
Cy1{7) 4700
Cy1(28) 7070
Cy1(28) 8880
T.P.(7) 7550
T.P.(7) 6570
T.P.(28) 8870
T.P.(28) 10290

M ~ Molded
C - Cored
Cu -~ Cube

Cvl - Cylinder
T.P, -~ Test Panel
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645-3501

‘ 662 Cromwell Avenue - St. Paul, Minn. 55114

REPORT OF: PERMEABILITY TESTS OF SOIL

eaall NORTHERN STATES POWER COMPANY . oate:  August 29, 1974
PROJECT: " SHERBURNE COUNTY GENERATING PLANT ¢
REPORTED To:  UNIT NO 1 - BECKER. MINNESOTA

FURNISHED BY:

Northern States Powey Co

414 Nicollet Mall
ﬂinneapg1is, MN

COPIES TO:

o e o at
At g Sa ] VEni

LABORATORY No.  9.5675

SAMPLE NUMBER:

“DATE TESTED:
* UNIFIED SOIL CLASSIFICATION:

LOCATION:

ELEVATION:

MOISTURE-DENSITY RELATION OF SOIL:

lethod -
Maximum Bry Density (pcf) -
Optimum Moisture Content -

PERMEABILITY TEST:
Type of Test -
Type of Specimen - ”
Dry Density (psf) -
Moisture Content -

Sample Diameter (in,) -
Sample Height (in.) -
Confining Pressure (psi) -
Water Head (in.) -

Water Temperature (°C) -

Coefficient of Permeability
{em/sec @ 209C)

)
I

28-P-5
August 16, 1974

Clayey sand, fine
grained, brown (SC)

50'N of center dike,
Sta 14+00 © -

945!

ASTM:D1557-70
126.2
1.2

Falling head

Recompacted sample

113.5 (90% compaction)
18.2 (7.0% over optimum)
2.85

2.95

4

60

23

3.83 x 10‘%

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES ALL REPORTS ARE SUBMITYED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
FEATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPGRTS IS RESERVED PENDING OUR WRITTEN APPROVAL®

Twin%\g/vd E%&ring Labératory, Ine.
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RRE COPY Pl«ﬂ»?ﬂ‘ THC 7 b ey @RO EACIRENI aab@rak:mru. .

————" e 662 CROMWELL AVENUE
T TR ST, PAUL,"MN 556114
LET _ ‘ L _ PHONE 612/845-3601 |
FOSSH, '
o PNUCLEAR Lk
. R B ‘QA_. YWY
S&Pt@m‘ber 9, 1975 . TECH ,;Eg:__
T S SERY |
B, Al GEN ERIR
et : ) e SRV ERF}-} i
Northern States Power [opk vandle: oo
414 Nicollet Mall Comments

Minneapolis, MN . 5540 e
o : OFFICERS:

“‘Attn: -Mr Pete Johnson | |  CHARLES W. BRITZUUS, P.E

"‘Génlflemeh" ; JOHN F. GISLASON PE.
; NORMAN E. HENNING, P.E. .
"'Vice-President Engineering
ALBEHTC HOLLER, F.ALC, -
- Vice Pressdent Chemistry
' -CLINTON R. EUE
, Seoretary -Treasurer

Addi ional LaboraLory Tests - Clay -
“Lining Soil - Sherburne County Generating
- Plant - Becker, Minnesota ~ D.I.N. eQéA&¢&v€g g%g’

Purchase Order #01030 - TCT #9 6410 o % %ﬁk

Suhﬁ

_?fﬁthached p}ease fznd the results of the dddltlonal proctor,
gradation and triaxial tests performed on a sample of the

. ¢lay lining soil used in the ponds at this project. The - - BISMARCK, N.D.
purpose of these tests was to further evaluate the effect . ...7 /7 -FARGO, N.D.
on the soil strength when compacting the soil at a moisture - .i..° GRANDFORKS N.D.

. content well over optimum moisture content., ~This work was  “?"fyf'? Eaucﬁﬁﬁ§§$ig
done in accordance with verbgl authorization from you. - : f  - ""LA CROSSE WIS,

- L ) . R MANKATO, MINN.
‘We have previously conducted full-time inspection and testing o~ ROCHESTER, MINN.

. SIOUXFALLS, SD.

c-services during the earthwork operations at this project. We " WATERLOO, IOWA

.., refer you to our previcus reports fo: the results of the
'rl1n8p60t1on an& testzng

‘;;~These_a&d1tlonal tests were conducted on a sample of brown,
“clayey sand soil collected by us at the site on August 13,
- 1975. The soil is similar to the material used for previous
“iproctor sample #3. The gradation, or hydrometer, test ,
i-gpecimen is designated sample #3-G-3 (the third gradation . 0 .0 o
for material similar to that used for proctor #3). The
proctor specimen is designated 3-CP-5, the fifth check on
- proctor #3, The triaxial test specimen is designated
#3-T-7, the seventh triaxial test performed on material
similar to sample #3. The triaxial test specimens were
-compacted to 90% of relative density at a compaction
moisture content of 16.4% or about 8% above optimum
moisture content. The samples were then saturated and
the triaxial tests were run under unconsolidated,

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC AND OQURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHORIZATION FOR
PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPGRTS 15 RESHIIVED PENDING QUR WRITTEN APPROVAL

“President i

" Executive Vice-President .+

* " BRANCH OFFICES:



Northern States Power Co
September 9, 1975 ;

,ﬁlundréined coﬁditionso Tne results of the tests are shown on. the attached C
“gcurves and &ata sheet : :_.  , __- ,?|_5 __.‘ ‘ AR

As'shown by the test results, the ¢amp1e canﬁalned about’ 45° materlal
finer than the #200 sieve, and: ihe ‘cohesion_is.
{800 Ooﬂpsfj

If you have any questlons

’ ‘or. desire further information,
”'us; e A O R A e

‘please contact -

VBTY;t?uly‘Ybﬂfsi'fk

‘ fDKs kr -

“f[Encso _"'“

'fbb@éeéf 1 - Northern States‘Power Company - Quallty Assurance
"I+ 2 < Northern States Power Company ok Sherburne County Generat1ng Plant
1 - Black and Veatch SPTEEE : S .




DRY DENSITY
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BE2 CROMWELL AVENUE
ST. PAUL., MN 55114
PHONE  612/645-36801

MOISTURE - DENSﬂTYCURVE SAMPLE NO. 3-CP-5

SHERBURNE COUNTY GENERATING PLANT
pProJeEcT:  BECKER, MINNESQTA - D.I.N. 96A341 DATE:

REPORTED TO: Northern States Power Co. COPIES TO!

wE  *

LABORATORY NO.  9-6410
METHOD OF TEST: ASIM: D 1557-70, Method A

TYPE OF MATERIAL: Clayey Sand, brown (SC)

MAXIMUM DENSITY: 131.4 b /eu fi. OPTIMUM MOISTURE: 8.4 G
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TRIAXIAL TEST DATA Date . September 9, 1975 Job No. 25410
SHERBURNE COUNTY GENERATING PLANT - BECKER, MINNESOTA - D.I.N. 96A341

Project
BoringNo. Samgle No. ._....E_:E:.Z.__. Depth (ft) e __Type of Sample Recompacted
. Clayey Sand, brown (SC) U-1 Saturated
Soil Type i : ) . "nge of Test . i :
Remarks: Specimens, 2" in diameter and 4 ng, were compacted to 90% relative density

at a compaction moisturei.content of 16.4%. Specimens were then saturated for
2 days and were then strained .to 20% at a rate of 0,080 in/min.

W
SPECIMEN NO. 1 2 3
Diameter (inches) 2.0 2.0 2.0
Height {inches) 4.0 4.0 &V
= | Moisture Content (%) 16.4 16.4. 16.4
E Dry Density (PCF). 11.8°3 118.3 118.3
) Saturation {%)
o Void Ratio
i
@ _ | Moisture Content (%)
—— ]
9@ N
g 1.0 & Dry Density (PCF)
s 1 ¢ | Saturation {36)
5 kit 3. T
£ p SRR a 1 void Ratio
B P :
& 5 v Back Pressure {TSF) .
0.5 b | _MigerPringipal Stress 0.50 | 1.50] 3.00
. Ma‘])%rgurrgal‘)gxgitor Stress 0,90 0.81 . 0.36
UI%@@Ete {i;‘e\_n(a’;e‘or Stress 0. 94 0.81 0,85
L1 . Pt Rt
° ‘ 1 OO
0 5 10 15 20 25 30 . > {
Axial Strain (%) PL Gs . -
{ :
- |
,-u:. » -
£ 1.0 ‘ _
- )
¢
&
i H
I 2. 25
2 ) ¥y o W
[¥2] e
o
0.5 - N
= AR ST
. y.4 X - ~: pai RHR
J' ‘\ , ‘\ l, \
\ %,
! \i—f > { A
i ; ¥
O T 1 v 4 ‘! ]I : ;] ! j £ i i ‘l H !
0. . 1.0 : 2.0 2.0

Nermal Stress (TSF)
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CHARLESW BFHTZiUS P.E.
: : . President
.JOHNF"—‘ GESLASON PE. ..
[Executive Vice-President ..
= NORMAN E. HENNING, P.E. -
ce- Preszdeni Engineering ...
LSERTC HOLLER, FALG.
.Vice- Presrdent Chemistry -

v CLINTONR.EUE -

. Secretary-Treasurer ..

- Northern States'Power Co,J-,;mf
'*414 N1c011e+ Ma¥1 SR
. 3 :

.;_Northern States Power Co ey Sl
Sherburne County Generating Plant ' © .77 'BRANCH OFFICES:
ol E688BT and E7998 - P O #cmso T e ey PO ND.

p o o0 ¢ Becker, Minnesota . N e e GRAND FORKS, N.D.

- Laboratory #9- 62b2 CUinee s MINOT,ND, -

S : - w1 EAU CLAIRE, WIS, -
This Tetter concerns the inspection and test1ng we are cont1nu1ng i LA CRODSE, WIS
to perform for the earthwork operations in the coal and ash storage ' - ROCHESTER MINN.
areas at the above referenced project. ' This work is being performed =~ = SIOUXFALLS SD.
under your purchase owder #C1030. i - _4;' © - WATERLOO, IOWA

= Last year, the c0n¢tructaen Of the ash storage ponds cont1nued into
. late fali. The freezing weather at that time posed a constant
- problem for the fil1l placement operations. Several areas of fill
C.efther froze during i1l placement or shortly thereafter. Con-
.seqaent@y, these areas did not receive ample compaction before
sreezwng9 and any compactzan efforts after froqt intrusion were
nmffect1v

Density tests were performed in these areas in order to maintain
an accurate record of the location and a copy of these tests was
sent to all parties involved. Similariy, these tests and test
Tocaticns were discussed in our report #20, dated January 2, 1975.
This letter, therefore, concerns the recompaction of the failing
test areas, and the ¢upplmm@nﬁary field dens1ty tests {designated
as retests) taken this summer.

Between the dates of July @ and July 14, 1875, the contractor

- recompacted the i1l placed at the designated eleven failing test
areas. The densification attained by the compaction operations
was determined by performing thirteen density tests, and the
results of these tests are attached. The results indicate the fill
material in all eleven areas was satisfactorily recompacted, and

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CUENTS, AND AUTHORIZATION FOR
PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING QUR REPORTS IS AESERVED PENDING OUR WRITTEN APPROVAL




. C ' ( . PHONE 612/645-3601
TWIN CITY TESTING anvo ENGINEERING LABORATORY. INC.

ENGINEERS AND CHEMISTS

662 Crom\s'aﬁli ﬁvefwﬁ)—hsé_ﬁcb_}{l Minnesota 55114
NORFAERN SFATES POWER COMPANY

' RBURNE COUNTY GENERATING PLANT
PROJECT: Eggg'{ AND E7108 DATE: October 75, 1973

REPORTED To: BECKER, MINNESOTA (DING6A341) COPIES TO: 1) MNorthern States Power - QA

. Northern States Power Company Attn: Mr. John Mejer
414 Nicollet Mall 1) Horthern States Power - Sherburne
Minneapolis, MN 55401 County Gengrating Plant
Attn: Mr. J. V. Sullivan Attn: Mr. Curt Sillman

LABORATORY No.  9-4822 2} J. A. Danens & Son, Inc.

SUMMARY

This is the first in a series of periodic progress reports concerning the inspection and
testing we are performing at the referenced project. OQOur inspection and testing indicates
the earthwork is being performed in accordance with the project plans and specifications in
all areas except the moisture content of the general embankment sand fill and the Class I
clayey liner or core material. The sand moisture content is generally about 5% below the
minimum specified, and the clay material is several percent above specified maxjimum
moisture content. Additional laboratory testing is in progress to evaluate the clayey
soils at lower relative densities and higher moisture contents.

INTRODUCTION

This report pertains to the inspection and testing we have performed during earthwork
operations in the coal and ash storage areas at the referenced project. This report
covers the perjod from August 16 through October 7, 1973. The purpose of this report

is to summarize activities at the site, and to present the results of field and iaboratory
tests we performed during that period, This work is being done in accordance with verbal
authorization from you.

FIELD PROCEDURES AND RESULTS

Reserve Coal Storage Area

Prior to the placement of the impervious earth blanket, the subgrade was compacted and
tested. In all cases, the results of the field density tests indicated the specified
compaction was attained by the initial compactive efforts.

The filling ‘and compaction operations were concentrated primarily in the northern half

of the site. Basically two types of soil were placed in the reserve coal storage area.

A silty sand " (sM) . was placed in the central portion of the site, while a clayey sand

(SC) was placed in ditches and in the remaining northern half of the storage area. The

silty sand was found in the east dam between stations 28+00 and station 30+28 at elevation

943", Atterberg limits, permeability tests and particle size gradations (ASTM:D421,

ASTM:DA23, ASTM:D424, ASTM:D1140 and ASTM:D2487-69) were performed to determine the
cceptability of the materials. The results of these tests are attached.

Coal Yard Area Railroad (Track #1)

The subgrade for railiroad track #1 was compacted and tested. Two gradations {4-G-1 and
4-G-2} were performed on site materials to determine suitability for use as subballast.

AS A MUTUAL PROTECTION TO CLIENYS, THE PUBLIC AND OURSELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL FROPERTY OF CLIENTS. AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS., CONCLUSIONS OR EXTRAGTS FROM OR REGARGING QUR REPORYS S RESERVED FENDING OUR WRITTEN AFPPROVAL,




R | | - 645-3601
WEN CITY TESTING avo ENGINEERING LABORATORY, INC.
- ENGINEERS AND CHEMISTS
662 Cromwell Avenue - §t, Paul, Minn. 55114
REFPORT OF: SOIL INSPECTION

paTe:  QOctober 15, 1973
LABORATORY No. 09-4827 PAGE: ¢

FIELD PROCEDURES AND RESULTS
{cont.)

Coal Yard Area Railroad (Track #1)
(cont.)

The test results were presented to you and the material was approved. Both the subgrade
and subballast material met the specified compaction with the initial compactive efforts.

Water Cooling Tower #2

Granuiar Till was used to raise the area to elevation 969'. Six field density tests were

taken during this construction, and the results of these tests verified the fill was sat-
isfactorily compacted. 7 o

Coal Retaining Berms

The fi11, which consisted mainly of sand, was placed and compacted in thin 1ifts ﬁsing
yrapers.  Since additional compaction was required near the edge of the slope, a "turtle
«/pe" hand operated compactor was utilized while placing the soil cement.

In order to aid the contractor in calibrating his soil cement equipment, gradation,

modified proctor and loose density tests were performed on the sand to be used in the
; 5011 cement.

The efficienty of the soil cement compaction operation was checked by field density tests,
moisture tests, compressive strength tests, and triaxial tests. The compaction of an
individual Tift of soil cement was primarily verified by the field density tests. However,
since the soil type and the compaction effort were normally constant factors in the soil
cement operations, a good check of the compaction was the moisture content of the mix. As
discussed with Black and Veatch, the unconfined compressive strength tests and the uncon-
solidatéd , undrained {U-U) triaxial tests were performed to determine the actual strength
of the in-place soil cement. The test results are attached.

As of October 5, 1973, the north berm was completed to elevation 979'; the center berm
was completed to elevation 972'; and the south berm was completed to elevation 972'.

.Bottom Ash Pond Dikes

Prior to the placement of the clay core and the impervious earth blanket, the subgrade

was densified and tested. Type I material was then obtained from the borrow pit and

compacted until thespecified compaction was obtained. In an area between west dam station

24+00 and north dam station 3+00, the clay exceeded the maximum moisture requirements,

and the specified compaction was not attained. Although additional compactive effort was
plied, supplementary field tests on the recompacted area proved the soil to be below

the specified density. Undisturbed samples of the soil in this area were returned to
the laboratory for further testing and consideration.

\ AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE BURMITTED AS THE CONFIDENTIAL PROPERTY OF GLIENTS, AND AUTHOR-
IZATION FOR PUBLICATION OF BTATEMENTYS, CONGCLUSIONS DR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL.




- 645-3601
?WEN CITY "mﬂ“l G avo ENGINEERING i%@@@&?@%? NC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St, Paul, Minn. 55114
REPORT OF: SOIL INSPECTION

pate: October 15, 1973
LABORATORY No. 9-4822 pace: 3

CONFERENCES

On October 3, 1973, J. A. Danens & Son, Inc., Twin City Testing and Northern States Power
Company held a conference concerning the wet clay found in the borrow area. At the con-
clusion of this meeting agreement was reached upon two construction alternatives. These
alternatives included either lowering the compaction requirements for the wet clay, or
using a red silty sand found in the borrow pit as a substitute material. Permeability
tests and triaxial tests will be run on both the silty sand and the wet clay to determine
the feasibility of the alternatives.

REMARKS ;
As specified, the field in-place density tests were éva]uated according to the . :
moisture-density relation of soil as designated by ASTM:D1557-70. One hundred and forty-nine
field density tests were taken in accordance with ASTM:D1556-64 during this period. A
- abulation of the in-place density tests and summary of the test results to date is

ubmitted. Also, a map showing the grid system used in the reserve coal storage area is
included.

TWIN CITY TESTING AND :
ENGINEERING LABORATORY, INC,

%xw/ O Lot

Michael O'Donnell
Civil Engineer

T S

Donevan K. Stormoe, P.E.

MO:DKS s
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Attention: Mr. J. V. Sullivan RE: Inspettion and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota

- Laboratory #9-4919
Gentlemen: . .

This is qgéféé%égéigzzbress report presenting our inspection findings
and test rey Tor the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work

is being done in accordance with your Purchase Order No. C 88754,
dated Aguust 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact
us. ‘

Very truly yours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY, INC.

e o
Michael 0'Donnell
Civil Engineer

MG:DKS:rs Donovan K. Stormoe, P.E.
Copies to: .
1) Northern States Power - Quality Assurance
Attn: Mr. John Meier
2) Northern States Power (Becker)
Attn: Mr. Curt Sillman
1} Black and Veatch
Attn: Mr. John Vines
2) J. A. Danens & Son, Inc.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND CURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR.
{LATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACYS FROM OR AEGARDING GUR REPORTS I8 RESERVED PENOING OUR WRITTEN ARPROVAL




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

DIN 96A341

Purchase Order No. C88754
Laboratory No. 9-4919

INTRODUCTION

This report concerns the full-time inspection- and testing we are continuing to
perform during the earthwork operatfons in the coal and ash stdrage areas at

the above referenced.prOJect. The purpose of tﬁislreport is to present our
inspection findings énd testing results from the period of October 8 through
October 14, 1973. This work is being conducted in accordance with your purchase

order #C 88754 dated August 23, 1973.

The results of our work during the period from the beginning of this construction
(August 16) through October 7 were included in our report #9-4822 to you dated
October 15, 1973,

FIELD PROCEDURES AND RESULTS

Reserve Coal Storage Area

Operations performed in this area consisted of filling and compacting subgrade
material. Two compaction tests, #163 and #164, were made in the southwest portion
of the site in the compacted sand fill subgrade. The test results are attached

and indicate the material was satfsfactorily compacted.

Coal Retaining Berms

Work in this area consisted of placing granular embankment fill and soil cement

in the center berm. The fill and soil cement were placed to approximate é?evation

TWIN CITY TESTING AND ENGIREERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.)

Coal Retaining Berms
{cont.)

975'. A total of 2,745 cubic yards of soil cement was placed.

Five compattion tests were made in this area. The tests are #151, #157, #159,
#160 and #165 and the results are attached. The test results indicated the

specified compaction and moisture content. were attained,

In addition to the above field ieéts, lab tests'weré performed on representative
samples of the cement and asphalt being used i@;?he soil ceﬁent process, as

well as core samples of the soil cement. The Ee;ts on the cement included determin-
ing the air content, fineness and compressive strength in accordance with ASTM:C150.
These tests indicated the cement meets the specifications for fineness and com-
pressive strength, but contains a slightly higher.air'coﬁtent (15%) than allowed
for Type I cement (maximum 12%). Another sample of the cement was broughf into

the Taboratory during this time period and additionaf tests are in progress, A
viscosity test was performed on the asphalt sample to check compliance with _
AASHO:M81 specification for RC-250 cut-back asphalt. The test results indicated

the viscosity is within the range allowed by AASHO:M81 specifications. The test

on the soil cement cores, taken from field-placed material, consisted of uncon-
fined compressive tests. These tests were made 14 days after the material was
placed in the field. The test results revealed compressive strengths of 950 psi
(68.5 Tsf) and 710 psi (51.0 Tsf). The lab results discussed above as well as

other pertinent test information are shown on the attached data sheet.

Bottom Ash Pond Dikes

The amount of clay hauled to the dikes was limited by the heavy rains experienced
during the work period. On October 8, a red silty sand was being placed on the

west dam near station 22400. However, a saturated silt was interbedded with the

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS '

{cont.)

Bottom Ash Pond Dikes

siltty sand causing the moisture content to be above optimum. As the results of
an in-place density test (#150) indicated a low relative density, the contractor
decided to return to hauling brown clayey sand. The moisture content of this

clayey sand varied from 2% to 4% above optimum in the borrow area. Generally,

R S,

ing the placement and compaction operations.

field density tests (#154 and #155) indicated the specified compaction and moisture

content was obtained.

Two gradation testsIWere performed on the Type I filter rock to determine the
acceptability of the material. The testlresuTts indicated the filter rock was
not within the specifications. However, on Ogtober 10, J. A. Danens and Son,
inc., received permission from you to place this material with the provision

that additional gradation tests will be performed.

Six field density tests (#1752, #153, #156, #]58,,#?6} and #162) were taken‘in
the granular embankment fill for the north and west dams. Since in most cases
the results of the field density tests indicated the speciffed‘co&paction Was
attained, approval for the p]acement of subsequent 1ifts was granted. However,
the one remaining failing test area (indicated by test #162) will receive addi-

tional compaction and will be retested at that time.

CONFERENCES
On October 10, 1973, J. A. Danens & Son, Inc., Twin City.Testing and Northern
States Power held a conference concerning the wet clay found in the borrow
area. On the agreement of all parties, a test program was initiated on the clay
soils of average moisture content and clays of extremely high moisture content.

Upon completion of the permeability, consolidation and triaxial testing, minimum

TWIN CITY TESTING AND ENGINEERING LLABORATORY, INC, et
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" CONFERENCES
cont.

compaction and moisture content requirements,will be assigned to the fill material

placed for the dikes,

REMARKS
Our inspection and testing indicates the earthwork is being performed in accord-
ance with the project plans and speciffcations in all areas except the moisture
content of the general embankement sand fill. Additional laboratory testing is
in progress to evaluate the clay éoi]s at a lower relative density and a higher
moisture content. Further superivsion is being-performed and additional reports

will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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By

Twin City Testing and Engineering Laboratory, Inc.
662 Cromwell Avenue
St. Paul, Minnesota 55114
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CHARLES W. BRITZIUS, P.E.
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Executive Vice-President

NORMAN E, HENNING, P.E.

HOME OFFICE:
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October 31, 1973

Northern States Power Compahy
414 Nicollet Mali
Minneapolis, MN. 55401

Attention: Mr. J.V. Sullivan RE: " Inspection and Testing
Coal and Ash Storage Areas

Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-4919

Gentlemem;

This is our third progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Order No. (88754,

dated August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact

us. :
Very truly yours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY, INC.

Michael 0'Donnell | BILE &5
Civil Engineer N AT g

N j%%;i <y
MO :DKS i rs ‘j,,?ﬁzzjjcj/ff", =

Copies to: ' Donovan K. Stormoe, I[P o

1) Northern States Power i
fluality Assurance - L

Attn: Mr. John Meier e
2) MNorthern States Power (Becker) T ATR

Attn: Mr. Curt Sillman , Er ]
1) Black & Veatch -3:Z::::§EEEE¢@;L,

Attn; Mr. John Vines : T
2) J.A. Danens & Sons, Inc.

AS A MUTUAL PROYECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALl REPORTS ARE SURMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOCR.
IZATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPGHTS 15 RESERVED PENDING OUR WRITTEN ABFPROVAL




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-4919

INTRODUCTION

This report concerns the full-time inspection and testing we are continuously
performing for the earthwork operations in the coal and ash storage areas at the
above referenced project. The purpose of this reporf is to présent our inspection
findings and testing resu]{s from the period of October 15 through October 27, 1973,

This work is being conducted in accordance with your Purchase Order #(88754 dated

August 23, 1973,

FIELD PROCEDBURES AND RESULTS

Coal Retaining Berms

The work in this area consisted of placing soil cement in the center and north
berms. The soil cement was placed to approximately elevation 975.5' on the center
berm and 981' on the north berm., A total of 4400 cubic yards of soil cement was

placed during this report period bf%nging the total placed to date to 28,645 cubic
yards.

Four c0mpaction.tests weré made in the soil cement. The tests are #171, #182,
#184 and #190, and the results are attached. The test results indicate the
specified compaction was attained, However, the moisture content was low on test
#1771, and this condition probably developed during the stockpiling of the mixed
soil cement. Adequate moisture is required for proper compaction and for

hydration of the cement. Generally, it would be better to have a slight excess

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(cont.)

Coal Retaining Berms
(cont.)

of moisture rather than a deffcienty when compaction begins. Both Northwest
Bituminous and your My, John Wilkenson were notified of this situation, and
unconfined compression tests will be made on this material to evaluate if adequate

strength has been achieved for usage in the berm structure.

Bottom Ash Pond Dikes

On October 16, compaction reguirements for Typgfl_impervioué fill were changed
from 83% to 88% by Black and Veatch., Also, Mrf ﬁérold Norgaarden and Mr. John
Wilkenson in your fieid office indicated that no moisture reguirements were
established. However, field moisture cbntents_of zero to 6% over optimum should
be used as a guide line to avoid delaying the compaction operatiohs, As of
October 19, a clayey sand'waﬁ placed in the West dam to station 17+00. The
specified compaction was achieved by using a sheepsfbot roller and a vibratory
sheepsfoot roller. Eleven field density tests (#169, #170, #176, #177, #180,
#181, #183, #186, #187, #191 and #192) were performed on the clay core and
~impervious earth blanket. As indicated on the attached test results, the

relative compaction meets project specifications.

Tests are in progress on samp]és of Type I filter material to determine gradation,
specific gravity, organic content, clay content, percent lightweight particles,
abrasion resistance and freeze-thaw characteristics. These test results will be

included in our next progress report.

Fourteen field density tests (#166, #167, #168, #172, #173, #174, #175, #178,
#179, #185, #188, #189, #193 and #194) were taken in the granular embankment fill

for the north and west dam. In all cases, the results of the field density tests

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(cont.}

indicate the specified compaction was achieved. Where the test results indicated
the specified density had not been attained on the initial effort, additional
compactive effort was given to the area. Supplementary field tests were then
performed in the recompacted area to verify the soils were satisfactorily

compacted.

REMARKS
Our inspection and testing indicates the earthwork is being performed in accord-
ance with the project plans and speci%ications in all areas except the moisture
content of the general embankment sand fi1l. Additional 1aboratéry testing is in
progress to evatuate the clay soils at a lower relative density and at a higher
moisture contenf. Further supervision is being performed and additional reports

will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABCORATORY, INC.
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Northern States Power Company

414 Nicollet Mall

Minneapolis, MN 55401

Attention: Mr. J. V. Sullivan RE: Inspection and Testing

Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota

Laboratory #9-4919

Gentlemen:

This is our fourth progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Order No. C88754,

dated August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact us,

Very truly yours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY INC.

e/ o

Michael 0 Donnell
Civil Engineer

MO: DKS:rs ffj;::jﬂg/::;>;g§§§::Ly

Copies to: Donovan K. Stovmoe, P.E.
1)  Northern States Power
Quality Assurance
Attn: Mr., John Meier
2} Northern States Power {Becker)
Attn: Mr. Curt Siliman
1) Black & Veatch
Attn: Mr. John Vines
2) J. A. Danens & Son, Inc.

AS A MUTUAL PROTECTION YO CLIENTS, THE PUBLIC AND GURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS., AND AUTHOR.
FLATIOR FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRAGTS FROM OR REGARDING QUR REPORTS I8 RESERVED PENDING QUR WRITTEN APPROVAL



NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-4919

INTRODUCTION

This report concerns the full-time inspection and testing we are continuing to per-
from for the earthwork operations in the coal aq§f§sh storagé areas at the above
referenced project. The purpose of this report is to present our inspection
findings and testing results from the period of October 22 to October 28, 1973.
This work is being conducted in accordance with your purchase order #C88754 dated

August 23, 1973,

FIELD PROCEDURES AND RESULTS

Coal Retaining Bins

The work in this area consisted of compacting granular embankment fill on the south
berm and placing soil cement on the south and center berms. The soil cement was
placed to approximate elevation 971.5' on the south berm. A total of 5,252 cubic
vards of soil cement was placed during this revort period bringing the total placed
to date to 34,598 cubic yards. Except for the final grading of the slopes, the
center berm was comnleted, The contractor decided to p]éce a laver of Gunite along
the slopes of the center berm in order to 1imit the tolerance to within 1/2".

The thickness of the Gunite Taver will vary from 2" to 6",

Four compaction tests were made in this area. The tests are #202, #215, #223 and

#229 and the results are attached. The test results indicate the specified

~= TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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compaction and moisture content were attained.

In addition to the above field tests, laboratory tests were performed on a repre-
sentative sample of the cement being used in the soil cement process, as well as
core and molded samnles of the soil cement. The tests on the cement ﬁndicated

that it meets the specifications for finehess and compressive strength, but
‘contains a slightly higher air content (15%) than allowed for Type 1 cement

(maximum 12%). Northwest Bituminous was going to contact their supplier and haﬁe
this probiem corrected. The tests on the soil cement cores, taken from field-placed
material, consisted of unconfined compression tests. Two of these tests were made
from a 11ft of soil cement with a Tow moisture content, as described in our previous
renort (No. 3). Both of the samples had a unit stress of 520 psi. The other

six core samples had compressive strengths varying from 225 psi to 950 psi. 1In
order to determine the ultimate strength of the soil cement mixture, compressive
tests were performed on molded samples after 7 days and 28 days. The test results
revealed compressive strength of 764 psi and 1195 psi. By extrapoiating this early
test data, the estimated ultimate strength would be adequate. The laboratory
results discussed above as well as other pertinent test information are shown on

the attached data sheets,

Fly Ash Pond Dikes

As of October 26, 1973, a clayey sand was placed in the west dam to Station 11450,
Eleven field density tests (#199, #200, #208, #2090, #213, #214, #218, #219, #224 and
#225) viere performed on the core and impervious earth blanket. In all cases the
results of the field density tests indicated specified compaction was achieved.

25 5% to 6% over optimum (#

199, #213 and

Since the boring revort (#18579) showed very 1ittle clay wetter than what they are

TWIN CITY TESTING AND ERGINEERING LABORATORY, INC,
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using now, it appears that most of the clay soils in the borrow area will be usable.

Additional Taboratory tests‘were performed on samples of the clay soils with a
higher moisture content to determine permeability, strength and consolidation |
properties for thﬁé material. The falling head‘permeébility tests for a recompacted
sample and an undisturbed sample taken from the clay core indfcate-k»va1ue;‘(c0~
efficients of permeability)} of Tb“g centimeters pér second and 1048 centimeters ber

second, respectively.

The strength and consolidation properties of the“clay core material were determined
by triaxial and consolidation tests, respectively. These tests were performed on
samples 13, 17 and 18, which were clayey sand (SC} or sandy clay (CL) material.

The reason for the additional tesfing was to evaluate these properties if the clay
material s compacted to 85% or 88% of maximum density rather than the specified
minimum 93%. Also, the tests include compacting some test specimens;at moisture ‘x>
contents 10% oveyr optimum or 7% above the maximum allowed by the project specifications.
The triaxial tests, performed under unconsolidated, undrained conditions,indﬁcate.the
soil has a small angle of internal friction and apparent cohesion values ranging
from about 1/4 tsf to 1/2 tsf for a saturated condition to about 1 tsf for an
unsaturated condition. The Mohr-circle and stress-strain relationships for the

tests are attached. As shown, there are some variations, or apparent discrepancies
in the Mohr-¢ircie .plots, especially for sample 18-T-2. These discrepancies are |

very 1ikely due to stight variation in the molded condition of the samples.

The consolidation test results indicate the clay fi11 is relatively incompressible
under moderate Toadings when in an unsaturated condition., When saturated, however,

the clay apparently softens and begins to consolidate appreciably under lighter load

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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conditions. The test results are shown on the attached curves of percent settle-
ment versus log of pressure and also settlement versus time. Samples 13-CS-1 and
18-CS-1 were saturated before the test loading was applied. ‘SampTes 18-CS-2 and

18-0S-3 were tested at the molded moisture contents (below saturation).

Additional tests were performed on the Type 1 filter material. These tests include
specific gravity (AASHOT84 and T85), organic content (AASHOTZ21), clay content
(AASHOT112), percent 1ightweight particles (AASHOT113), abrasive resistance
(AASHOT96), and freezé~thaw {AASHOTI03 Procedure B). The filter rock generally

is in conformance witﬁ the project specifications. Two gradation tests indicate
the material gradation was marginal; one test showing passing results and the other
showing the material failing on the 3/4", 1/2" and #3 screens. Additional gradation

tests will be performed as the work progresses.

Fourteen field density teéts #1096, #197, #198, #206, #207, #210, #2171, #212, #216,
#217, #226, #227, #228 and #230) were taken in the granular embankment fii11l for the
west dam. As indicated on the attached test results, the relative compaction meets
project specifications. However, when the moisture content was below 8% of the
optimum moisture, additional compactive effort was neeeded in ofder to obtain the
specified compaction. Since the-grénuﬁa? 911 was below optimum moisture in the

natural state, the contractor has besen anplying water to the sand prior to its

placement,

The subgrade was also very dry and after wetting the subgrade, the area was proof
rolled by a vibratory roller to test for uniformity. The compaction of the subgrade
was verified by seven test results (#1905, #201, #202, #204, #205, #221 and #222),

and approval for the placement of the clay core was given.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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REMARKS
Our inspection and testing indicated the earthwork is béing performed inwaccordance
with the project plans and specifications. Additional laboratory testing is in
progress to evaluate the silty sand found in the borrow area for a possible impervious
Tiner material. Further supervision is being performed and additional reports will

be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, iNC.
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Attention: Mr. J. V., Sullivan RE: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
‘ Laboratory #9-5992
Gentlemen:

This is our fifth progress report presenting our inspection findings
and test results for the referenced projéct. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Oyder No. 88754,

dated August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact us.

Very truly yours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY, INC.

ILiL S O,

MichaeT 0" Donnell
Civil Engineer

MO:DKS: rs D — %‘—

Copies to: Donovan K. Stormoe, P.E.
1) MNorthern States Power '
fluality Assurance
Attn: Mr. John Meier
2) Northern States Power (Becker)
Attn: Mr. Curt Siliman
1} Black & Veatch
Attn: Mr. John Vines
2) J. A, Danens & Son, Inc.

AS A MUTUAL PROTECTION TO CLIENTS,THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXYRACTS FROM OR REGARDING OUR REPORTS 1§ RESERVED FENDING QUR WRITTEN APPROVAL.



NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5022

INTRODUCTION

This report concerns the full-time inspection and testing we are continuously per-
forming for the earthwork operafﬁons in the coal and ash storage areas at the
above referenced project. The purpose of this ﬁgport is to bresent our inspection
 findings and testing results from the period ofrﬂétober 29 through November 4, 1973.
This work is heing conducted in accordance with your purchase order #(88754 dated

August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berm

The work in this area consisted of placing soil cement on the north and §outh
berm and spraying a Gunite cover on the north slope of the center berm. It was
agreed upon to discontinue the soil cemént operations on the south berm until
next spring. A total of 2,594 cubic yards of soil cement were placed during
this report period bringing the total quantity placed this year to 37,192 cubic

yards.

One compaction test was randomly taken in the soil cement and one test was taken
in the embankment Fill for the south berm. The attached test results reveal the

specified compaction was attained.

Four inch test cylinders were made from the Gunite operations. After six days

of laboratory curing, the seven day compressive strengths were 1490 and 1700 psi.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
‘ {cont. )}

Typical seven day strengths for Gunite would be in the range of 2000 to 5000 psi,
however, the values recorded well exceeded the suggested soil cement strength.
Quality control of the Gunite will continue and test specimens will be obtained
either by coring or with test panels.

Fly Ash Pond Dikes

As of November 4, the impervious earth blanket for the west dam was completed to
Station 9+00. Eleven of the twelve field density tests taken in the clay core

and impervious earth blanket (#232, #235, #236, #243, #244, #247, #248, #250,

#2571, #255 and #257)‘ind1cated the specified compactioh was attained. The failing
test area (indicated by test #235) received additional combaction and was retested

to verify the soils were satisfactorily compacted.

A sample of the filter rock was taken near west dam Station 20+00. A gradation
test is presently being conducted and the results will be included in our next

progress report.

A visual inspection was performed of a random truck load of Timestone rip-rap.‘

It appeared that 10% of the stones exceeded the 200 pound weight limitation and
were greater than 15" in length, Since the material did not fulfill project
specifications for rip-rap, no further tests will be performed on this material.

To date, analternate site has been selected for the procurement of rip-rap. Reports

of material tests will be forthcoming.

Nine field density tests (#231, #237, #239, #240, #241, #245, #246, #249 and #256)
were taken in the granular embankment fill, and two field density tests, #242 and
#258, were taken in the subgrade for the west dam. As indicated on the attached

test results, the relative compaction meets project specifications.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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“FIELD PROCEDURES AND RESULTS
{cont.}

Coal Yard Area Railroad Track #1

Three gradation tests were performed on the subbaiTast material placed during
Auqust, 1973, The test results indicated the material still does not meet project
snecifications., The céntractor proposed to replace this material witﬁ a granular
soil found near west dam Station 7+00. Additional gradation tests (20-G-1 and
20-G-2} were conducted on samples from the afea and the soil was approved;for use
as subballast. The unfinished bortion of the railroad track was then filled with
the approved subbailast material placed in appro;imate1y 6" 1bose thickness 1ifts.
The densification attained by the compaction opérafions was determined by per-
forming field in-place density teﬁts. Bdth the subgrade and subballast material
met the specified compaction with the initial compactive effort. The unsuitable

areas will be reworked at a later data.

REMARKS
Our jnspaction and testing indicates the earthwork is being performed in accordance
with the project plans and specifications in all areas. Additional laboratory
testing is in progress to evaluate the §i1ty sand found in the borrow area
for a possible impervious liner material. Further supervision is being performed

and additional reports will be forwarded as soon as the work prograsses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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Northern States Power Company
414 Nicollet Mall
Minneapolis, MN. 55401

Attention: Mr. J. V. Sullivan RE: Inspection and Testing
Coal-and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5022

Gentlemen:

This is our sixth progress report presenting our inspection
findings and test results for the referenced project. We are
sending you three copies. Additional copies are being sent as
noted below., This work is being done in accordance with your
Purchase Order No. (88754, dated August 23, 1973.

Additional reports will be submitted as the project progresses.
If you have any questions or desire further information, please
contact us.
Very truly yours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY, INC.///

L) Ot

Michael 0'Donnell
Civil Engineer

_ P
MO:DKS : rs P A
Copies to: Donovan K. Stormoe, P.E.
1) Northern States Power

Quality Assurance

Attn: Mr. John Meier
2) MNorthern States Power (Becker)

Attn: Mr. Curt Sillman
1) Black & Veatch

Attn: Mr. John Vines
2) J. A. Danens & Son, Inc.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THME CONFIDENTIAL FROPERYY OF CLIENTS, AND AUTHOR.
PZATION FOR PUBLICATION OF STATEMENTS, CONCLUBIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS 18 RESERVED PENDING OUR WRITTEN APPROVAL




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
CUNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5022

INTRODUCTION

This report concerns the full-time inspection and testing we are continuing to -
perform for the earthwork operations in the coal and ash storage areas at the
above referenced project. The purpose of this report is to present our inspection
findings and test resu1ts‘from the period of NovemberVS to November 11, 1973,

This work is being conducted in accordance with your Purchase Order No. (88754,

dated August 23, 1973.

FIELD PROCEDURES AND RESULTS

The cold weather during this report period limited the earthwork operations.
Only on November 7, were the ambient temperatures suitable to place a Gunite
cover on the north slope of‘the center berm, The quality of the soil cement
placed during the previous report period was evaluated by means of unconfined
compression tests. The test results revealed compressive strengths of 620 psi,

780 psi and 830 psi.

On November 11, a clayey sand fill had been placed on the west dam to Station 5+50.
Nine field density tests (#262, #263, #265, #266, #269, #275, #276, #277 and

#278) were taken in the clay core and impervious earth blanket. One area {indi-
cated by test #275) vresented problems in obtaining the specified density. The
placement and compaction operations in this area were conducted during freezing
weather on November 8, Aé the soil temperature dropped below 309F, the compactive

effort necessary to achieve specified density increased. As the temperature

TWIN CITY TESTIMG AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
' {cont.)

reached 25°F, the soils were beginning to freeze during the time of testing. In
most cases the material was compacted to the proper density before freezing.
However, some frozen material was encountered and a detailed visual examination

of the frozen material generally revealed an ice coating up to 1/32" thick on

the underside of the stones in the fil1l. At a few locations, segregated 1cé in
‘the form of thin iso1ated horizontal lenses up to 1/16" thick were noted., For

the most part, the ice appeared to be within the natural voids in the soil. |
Each morning before addfng a new 1ift of fi1l any frozen cohesive material in the
dam was removed. A1l frozen granular embankment-%¥11 was broken into small pieces

and recompacted.

Eleven field density tests (#259, #260, #261, #264, #270, #271, #272, #273, #274,
#279 and #280) were taken in the granular embankment fill and two density tests
(#267 and #268) were taken in the subgrade soils for thg west dam. In all cases,
the results of the field density tests indicated the specified compaction was
achieved. Where the test results indicated specified density had not been
attained on the initial compactive efforts, additional compactionrwas performed.
Compaciion retests were then performed on a recompacted area to verify that the

soils were satisfactorily compact.

In the addition to the above field tests, a gradation test was performed on a
representative sample of the rip-rap bedding used on the north dam. The test

indicated the aggregate meets the project specifications.

REMARKS
Our inspection and testing indicates the earthwork is being performed in accord-

ance with the project plans and specifications ‘in all areas. Additional laboratory

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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REMARKS -

{cont.)
testing is in progress to evaluate the perﬁéability of the silty sand found
in the borrow area for usage as an impervious 1ining. Further supervision is

being performed and additional reports Wi11 be farwarde& aé the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1 '
NEAR BECKER, MINNESOTA

#9-5022

INTRODUCTION

This report concerns the full-time inspection we are continuing to perform of

the earthwork operations in the coal and ash storage areas at the above referenced
project. The purpose of this report is to present our inspection findings and |
test results for the period.of November 12 to November 18, 1973, This work is
being conducted in accbrdance with your Purchase Order No,.C88754, dated

August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

The work in this area cbnsisted of placing a Gunite concrete cover on a section
of the north slope of the center berm and on a section of the south slope of
the north berm, The cover was placed on the center berm eastward to approx-
imately Grid 2027660 East and for approximately 50' along the north berm in the
area of Grid 2027600 East. Test panels, which will be cured in the field for
28 days, will be used for unconfined compression strength tests to determine

the strength and gquality of the Gunite material.

River Intake Road

A granular éubqrade £111 was placed on the River Intake Road and compacted with

a vibration roller. Two in-place field densityvtests'were taken to determine the

degree of compaction achieved. As indicated on the attached test results, the

relative compaction meets project specifications.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

Fly Ash Pond Dikes

The work performed by the grading contractor in this area consisted of placing
impervious dike core and blanket material, rip-rap bedding, filter material, and
granular embankment fiT1. Tests were performed to determine if the work was per-
formed in compliance with project specifications. Tests were also conducted to
further evaluate ﬁhe strength and permeability characteristics of the red ti11 found
in the borrow area. The ti11 is a reddish-hrown silty sand capped with a very
dense, red silty sand. Since layers of silt were interbedded with the silty séﬁ&i
the test sample of this material was comprised of three separate samples taken

) from three different locations. Strength of the silty sand was determined by tri-
axial testing under unconsolidated-undrained conditions. The test results show

a angle of internal friction 0fiidqféﬁ@:3f¢ﬁh§§50ﬁﬁéf¥?Tﬂﬁfﬁgf??ffﬁgse results
indicate the soil has adequate strength properties. Three nermeability tests were
performed on the sample to check compliance with the design parameters. Two of

the samples were molded at optimum moisture content and the other sample was

motded at 3% over optimum moisture content. fhe?COeffﬁCﬁéhfﬁﬁ?;géFﬁéébfiéiybfs;' ’é
thgirggqfshybrbwﬁféfﬁtyfééhd?W§§fiQ?5féégf€ﬁééers per second. This material

should not be used in the impervious earth blanket. fﬁh§ y¢ﬁy3§ehge;§réa;gﬁ1tngahd;

_ ”I“JHowever, the Minnesota Pollution Control Agency
is now requiring a more stringent seepage loss criteria for the ponds than was
required for the present design. Keeping this in mind, the feasibility of using
the material as an impervious earth blanket for the ponds is quite doubtful. The
mate%ia? tested was'very similar to the silty sand used on 0ct05er 8, 1973, Since
the silty sand contained a large quantity of silt, the high moisture content made

this material unusable. The dense, red silty sand could possibly be used, but

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.)

difficulties in obtaining the specified density could be expected.

On November 18 c?ayey sand 111 for the clay core and impervious earth blanket
materIaT have been placed on the west dam Stat1on 2+50 Fourteen fxeidrdens1ty

tests (#285, ¥286, #287, #290, #291, #292, #295, #297, #298, #299, #305, #3006,

#310, and #311) were taken in this fill. The test results, which are attached,

indicate the relative compaction meets project specification.

Granﬁ1ar-embankment £i11 was being placed on th%fwgst‘dam. Three density tests
(#2871, #290 and #308).were taken on compadted sub@radé and fifteen tests (#282,
#283, #284, #288 #289 #293 #294 #300, #302, #303 #304 #3089, #312, #313, and

#314) were taken in the qranu]ar embankment 5111 In most cases, the resuits of"

| the f1e]d density tests 1nd1cated the snec1f1ed compactwon was obtatned by the

initial compactive efforts. Where the test resu?ts revea1ed the spec1f1ed denswty
had not been attained, additional compactive efforts were applied. SuppTementary

field tests were then performed on the recompacted areas to verify_the sofls were |

satisfactorilyscompacted.

Bottom Ash Pond Dikes

-

“Rip-rap bedding was being ptaced on the south slope of the north dam. Five gradation

tests were performed on samples of this material. As previously indicated, the

material gradation is margina1"with the material at the Tower 1imit.of the #6

" sieve requirement. As the rip-rap would be susceptible to segregation, one grada-

_ tion test on a small guantity sample should not be considered representative of

the suitability of the material. Random variations and occasional failures to

comply with the gradation requirements could be expected.. An average of three

lsamp1es indicated the material gradation was within the;range allowed by the .

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.)

specifications. Once the rip-rap bedding was dumped on the edge of the prepared
slope, the material was spread to the full specified thickness. Caution was taken
by the contractor, but because the material is easily segregated, a few small

clusters of stones can be noticed along the slopes.

REMARKS
Our inspection and testing indicate the earthwork is being performed in accordance
with the project plans and specifications in all areas. Additional laboratory
testing is in progress to evaluate the granite ripurap to be used on the north dam,
Further supervision is being performed and additional reports will be forwarded

as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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Attn: Mr. J. V. Syllivan RE: Inspection and Testing

Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota

Laboratory #9-5022

Gentlemen:

This is our eighth progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies, Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Order No, C88754,

dated August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, DTease contact

us.
VYery fruly wvours,

TWIN CITY TESTING AND
ENGINEERING LABORATORY,

.

Michael O'Bonnell
Civil Engineer

MO DES 1S = K%J?/L‘
Copie to: Donovan K. Stormoe, P.E.
1) Northern States Power

Quality Assurance

Attn: Mr. John Meijer
2) - Northern States Power (Becker)

Attn: Mr. Curt Sillman
1) Black & Veatch

Attn: Mr. John Vines
2) J. A, Danens & Sons, Inc.

AS A MUTUAL PROTECTION TO CLIENTS, THE PFUBLIC AND OURSELVES. ALl REFORTS ARE SUBMITTED AS THE CONFIOENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
1IZATIGR FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARGING OUR REPORYTS 15 RESERVED PENDING OUR WRITTEN APPROVAL




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5022

INTRODUCTION

This report concerns the full-time inspection and testing we are continuing to
perform during the earthwork operations in the 6331 and ash storage areas at the
above referenced project. The purpose of this report is to present our inspection

findings and test results from the period of November 19 to December 2, 1973,

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

A Gunite concrete cover was placed on the center half of the south side of the
north coal retaining berm on November 19,21 and 30. Due to freezing weather during

this report period, the amount of Gunite concrete placed was very 1imited.

Fly Ash Pond Dike

Construction of the impervious earth blanket was also limited during this report

period, As of December 2, the impervious earth blanket was completed to the west

dam station 1+B0. Four density tests were performed on the clay core and the
impervious earth blanket. One of these test areas (indicated by test #332) had
a high moisture content resulting in low compaction results, and this area will

be retested next spring when work in this area resumes.

Excavation of the holding pond area was still in progress, and the sand and silty

sand removed from this area were being used on the west and south dams. A few

TWIN CITY TESTING AND ENGINEERING LABORATORY, (NC.
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FIELD PROCEDURES AND RESULTS
(cont.)

boulders were uncovered and used in the southern edge bf the south dam. A total
of 21 density tests (#315, #316, #319, #321, #322, #323, #324, #325, #326, #327,
#328, #329, #330, #331, #334, #336, #337, #338, #339, #340 and #341) wére taken
in the granular embankment fi11 for the west and south dams, Test #323 indicated
low compaction results, After recompaction of the test area, retests indicated

the specified density was attained.

Bottom Ash Pond Dike

Several truck loads of Class A rip-rap were placed on the south slope of the north
dam and Class B rip-rap was placed for the .bottom ash discharge structure. A
gradation test was performed on the Class A rip-rap to determine fhe acceptability
of this material. The test results indicated the rip-rap contains an excess of
large blocks (greater than 15") and an insufficient amount of intermediate boulders
{50 to 80 pounds). A conference was held between J. L. Shiely Company, J. A. .
Danens & Son, Inc., Barton Constructﬁqn Company and your field representatives

to discuss problems in fulfilling project speéifﬁcations, Subsequently, it was

agreed to discontinue hauling rip-rap until next spring.

Coal Yard Area Railroad {Track #1)

The subballast material placed during August was removed and replaced with an
approved material. Since the gradation of the on-site material was not within
the'project specifications, Class 5 gravel base was blended at a ratio of 1:3

with on-site material. As indicated by the two gradation tests (23-G-1 dand 23-6-2),
the blended material was suitable for use as subballast. Five field density tests
{#342, #343, #344, #345 and #346) verify the compaction of the subballast meets

project specifications and results are attached.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

River Intake Road

Prior to the placement of the aggregate base, the subgrade was compacted and
tested. However, during the placement of the Class 5 base, the top 4" of the sub-
grade became frozen. The specifications require that embankments shall not be |
constructed on frozen ground. It should be noted that a few state highway depart-
ments permit placement of base courses on frozen subgrade, when the subgrade
consisted of adequately compacted unfrozen material before time of freezing.

Since this road is necessary for the construction of the river intake, you have
allowed the road work to continue during freezigérheather. Along with field

density tests taken during placement, several compaction density tests will be

taken in the spring to assure adequate density after thawing.

REMARKS

Our inspections and testing indicate the earthwork is being performed in accordance

with the project specifications. Additional laboratory testing is in progress
to evaluate the granite rip-rap. Further supervision is being performed and addi-

tional reports will be forwarded as sooﬁ as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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Attention: Mr. J.V. Sullivan RE: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5107

Gentlemen:

This is our ninth progress veport presenting our inspection findings
and test results for the referenced project. We are sending you
three copies. Additional copies are being sent as noted below, This
work is being done in accordance with your Purchase Order No.
88754, dated August 23, 1973,

Additional reports will be submitted as the project progresses.
If you have any questions or desire further information, please
contact us. :

Very truly yours,

TWIN CITY TESTING AND

ENGi;?ERI G LABORATORY, INC.
A ¢, '

Michael 0'Donnell ‘
Civil Engineer :~;€11ng

/ o T—— ( g & A:&'g't-fp‘;/mw
MO:DKS:rs Donovan K. Stormoe, P.E. .-
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2) Northern States Power (Becker)
Attn: Mr. Curt Sillman
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Attn: Mr. John Vines
2) J. A. Danens & Sons, Inc.
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NOGRTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5107

INTRODUCTION

This report concerns the ins@ection and testing we are continuihg £o perform for
the earthwork operatibns in the coal and ash stoﬁggé areas at the above referenced
project. This report covers the period from December 2 through December 14, 1973.
The purpose of this report is to sgmﬁarize activities at the site and fo present

the results of field and laboratory tests performed during that period.

FIELD PROCEDURES AND RESULTS

Reserve Coal Storage Area

Compaction operations resumed on the reserve coal storage area, and three dgnsity
tests were taken randomiy to verify the compactive efforts. After the test

results revealed the specified density was attained in the impervious earth
bianket, six inches of embankment fill cover was placed primari]y in the northern
portion of the reserve coal storage area. The unfrozen fill was placed, compacted
and tested for adequate density before'freezﬁng had occurred. Twenty-nine density
tests (347, 348, 349, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378,
379, 380, 381, 383, 385, 387, 389, 391, 393, 394, 395, 398, 401 and 406) were taken
in the granular fill and the test resﬁ?ts are attached. In most cases, the results
of the density tests indicated the specéfied compaction was obtained by initial
compactive efforts. waever, in one area (indicated by test #374) the f111 froze

before the specified compaction was achieved. The contractor has been informed

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.)

of this area, and he will recompact this area next spring when the construction

resumes, The compaction will then be retested.

Railroad Access Road

Four inches of gravel base were placed on the railroad access road for track #1.
~Two density tests (#352 and #353) taken in the compacted subgrade had satisfactory
results. Since the subgrade was frozen north of Station 155+00, density tests

wevre not taken in this area. Several additional density tests will be taken

on the subgrade next spring after the ground thaws. The specifications do not
allow i1l soils to be p1éced on frozen material. HoWever, the contractor received
special permission from your field representatives to complete the access road

with the provision that specified density will be attained in the spring. The
Class 5 gravel base was tested to determine the compaction achieved (tests #361,
#396 and #403). The test results; which are attached, indicated the relative

compaction meets project specifications.

River Intake Road

During this report period, Class 5 gravel base was placed and compacted on the
river intake road. The densification obtained by the compactioh operations was
determined by performing two in-place density tests. The results of these tests

(#357 and #358) verified the material was satisfactori}y compacted.

Coal Retaining Berm

No work was performed on the coal retaining berm during this report period.
Laboratory tests were performed on representative sampies of the fine aggregate
used in the Guniteprocess, as well as on test panels of the Gunite concrete. The
tests conducted on the fine aggregate inciuded determining gradation, de?éterfous

material, soundness, specific gravity and absorption in accordance with ASTM:C33,

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

These tests indicated the aggregate meets the specifications for fine aggregate.

Two test panels were brought into the laboratory after being cured in the field
for 28 days. Unconfined compressive strength tests were performed on cubical
sections cut from the test panels and the test results revealed compressive

strengths varying from 4960 psi to 6540 psi. The amount of time required for

concrete to obtain the desired strength varies with the temperature at which the

concrete is cured. The hydration of the cement could cease at any time because

of freezing temperatures and would resume when the temperatures are favorable.
In order to obtain a reasonable ultimate strengtthéiue, several cubical specimens

of the test panel were cured for an additional 14 days in our laboratory. The

strength of the Gunite concrete increased to an average value of 6940 psi. The
Taboratory tests discussed above as well as other pertinent test information are

shown on the attached data sheet,

Ash Pond Dikes

The filling and compaction operations were concentrated primarily near the dis-
charge structures. Type I clay material was placed near the fly ash dfschafge
structure. This material was compacted to the specified density (as verified by

tests #397 and #403), but it began to freeze during the installation of the

membrane. Artificial heat was applied to this area prior to the placement of

additional 1ifts and several hand auger borings were made to a depth of 3'. Since
none of these borings encountered frozen materials, approval for the placement
of subsequent 1ifts was granted. Class B rip-rap was approved and placed for

both the fly and bottom ash discharge structures.

Twenty-three field density tests (350, 351, 354, 355, 356, 359, 360, 362, 363, 364,

365, 366, 382, 384, 385, 388, 390, 392, 400, 402, 407, 408 and 409) were taken

TWIN CITY TESTING AND ENGINEERING LASCRATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

in the granular-embankment fill for the south and west dams. Three of these tests
had Tow compaction results. Upon recompaction of tests areas, retests indicated

specified compaction was obtained in the fill,

REMARKS

Qur inspection and testing indicates the earthwork is being performed in accord-
ance with the project plans and specifications in all areas. Laboratory testing

is in progress to evaluate the permeability of the fly ash sludge from the Black
Dog Northern States ?ower Plant. Also a search is in progress to locate additional

clay deposits in the vicinity of the present clay borrow area.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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May 22, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection & Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota - Laboratory #9-5314

This is our tenth progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Order No. C88754, dated
August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any questions or desire further information, please contact
us.

Very/;rp?y/yougj //y
ﬂ£§2{”ﬁﬁk/¢/ 414ﬁw4@%/

Michael 0'Donnell
Civil Engineer

/ o Qkﬁéw~mw—

‘_,.—’-'."-)...._._-\—-—

Donovan K Stormoe, P.E.

MG/DKS/rs
Copies to
1} HNorthern States Power - Quality Assurance
Attn: Mr John Meier
2) Northern States Power (Becker)
Attn: Mr Curt Sillman
% Black & Veatch - Attn: Mr John Vines

1
2) J A Danens & Son Inc

AS A MUTUAL PROTECTION TG CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENYTS. AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS, CONGCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REFOARTS |5 RESEAVED PENCING OUR WRITTEN ARFROVAL




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5314

INTRODUCTION

This report concerns the full-time inspection and testing we are continuing to

perform for the earthwdrk operations in the coal and ash storage area at the.
above referenced project. The purpose of this report is to present our inspec-

tion findings and test results from the period;oflMay 1 through May 12, 1974.

This work is being conducted in accordance with your purchase order #C88754,

dated August 23, 1974.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

On April 18, Northwest Bituminous Company resumed the Gunite facing operations
on the north side of the stacker-reclaimer berm. During the time period between

April 18 and May 12, Gunite was piacedAon the north side of the stackevr-vreclaimer

berm and the top half of the south side of the north berm. Work is presently
taking place along the south side of the norih berm. Quality control of tha
Gunite will continue and test specimens will be obtained either as cylinders

or panels.

Fiy Ash Pond Dikes

On May 1, J A Danens and Son Inc began earthwork operations on the west fly ash

pond dike by removing the top 12" of clay along the core near statfon 1+50.

Since this material was wet, it was allowed to dry by placing a thin cover of

this material over the subgrade sand. This materia? was then compacted and

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
S {cont.)

became part of the impervious earth blanket within the south dam embankment.
Prior to placing the additional 1ift on the clay core, the test area from last
year (indicated by test #429) was retested to assuré the so0il was compacted to

adequate density.

Most of the clay fi11 placed during this period was hauled from the southwest
cofner of the borrow pit. This material met the project's original moisture
specifications with a moisture éontent between zero to 3% over optimum. A
gradation test was also performed on the clay material to aid in determining

sand and clay contents.  The results of the gradatfons reveaied the impervious
material contains 58% sand and gravel compared to 52% recorded for the impervious
material used Tast year. Samples of the impervious fill placed on the clay core

were returned to the laboratory for permeability testing and consideration.

After proofrolling the subgrade for the south dam, four density tests were
performed'(#41], #412, #439 and #448). As indicated on the attached test

results, the relative compaction meets project specifications.

In an area between west dam station 5+50 and south dam station 10+00, a total

of 23 density tests (#410, #8413, #416, #4717, #422, #423, #424, #425, #426, #427,
#4028, #0429, #432, #434, #435, #436, #443, #446, #447, #449, #4571, #452 and #454)
were taken of the clay fill. In all but one case, the results of the field
density tests indicated the éompaction was attained during the initial com-
pactive efforts. In fact, the average relative compaction of the passing tests
was 93% of the maximum density. The failing test area (indicated by tests #4258},
received additional compaction and was retested to verify the soils were satis-

factorily compacted.

e CTWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD INVESTIGATION PROCEDURES
{cont. )

Twenty-one tests (#414, #8415, #418, #419, #420, #421, #430, #431, #433, #437,

#438, #440, #441, #442, #444, #445, #450, #8453, #455, #456, and #457) were taken

in the granular embankment fi11 placed on the f1y ash pond dikes to south dam
station 11+00. The embankment fi11 was a mixture of brown, finé—grained sand

(SP) and reddish-brown silty sand (SM). Five of the density tests failed, and

all of the failing tests were in the silty sand material. The silty sand NOSSesses
& high maximum density‘and is more sensitive to variations in moisture content.

Thus, additional compactive effort was necessary to obtain the specified density.

Bottom Ash Pond Dikes

A crusher has been used this year for producing Class A rip-rap material.
Several gradations of this materﬁa] have been conducted and previously reported
to J L Shiely Company. The last two gradations are included in this progress
report. The gradation results for both samples Were quite similar. The samples
contained a Tower percentage of 50-80 pound rock than last year; yet, the test
results indicated the rip-rap still does not meet project specifications by
exceeding the allowable 50-80 pound weight variation. However; the material
was approved by the project representative for you and Black and Veatch as
outlined in FEM-66. On May 8, J L Shiely Cbmpany began placing rip-rap in the
north dam near station 4+00. Gradation tests and visual inspecfﬁons of the
rip-rap material will be performed on a continuing basis in order to assure

uniformity.

REMARKS
Our inspection and testing indicates the earthwork is being performed in accord-
ance with the project plans and specifications in all areas. Forty-eight field

density tests were taken in accordance with ASTM:D1556-64 during this per?od,

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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REMARKS

{cont.7
A tabulation of the in-place density tests and a summary of the test results
are submitted. Further supervision is being performed and additional reports

will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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June 5, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5314

This is our 11th progress report presenting our inspection findings
and test results for the referenced project. We are sending you

three copies. Additional copies are being sent as noted below. This
work is being done in accordance with your Purchase Order No. (88754,
dated August 23, 1973.

‘Additional reports will be submitted as the project progresses. If .
you have any questions or desire further information, please contact us.

y 2ng /W4

Michael 0' Donne11
Civil Engineer

W
dﬁggﬁvan K Stormoe P.E.

MO/DKS/rs

Copies to

1) Northern States Power - Quality Assurance
Attn: Mr John Meier

2) Northern States Power (Becker)
Attn: Mr Curt Sillman

1) Black & Veatch
Attn: Mr John Vines

2) J A Danens & Son Inc

AS A MUTUAL PROYECTION TO CLIENTS. THE PUBLIC AND OURSELYES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
1ZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS 1S RESERVEID PENDING QUR WRITTEN AFPROVAL




7

NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5314

INTRODUCTION

This report concerns the full-time inspection and testing we are continuing to

perform for the earthwork operations in the cdai.and ash storage areas at the
above referenced project. The purpose of this report is to present our inspection
findings and test results from the period of May 13 to May 26, 1974. This work

is being conducted in accordance with your purchase order #C88754 dated Augﬁst 23,

1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berm

Work in this area consisted of placing a Gunite cover on the north berm and
protecting the exposed finished supfaces of the stacker-reclaimer berm and north
berm with a bituminous curing material. Gunite is presently being placed on the
north side of the north berm. According to Northwest Bituminous Company, the
Gunite used on the coal retaining berms contains approximately 800 pounds of
Portland Cement per cubic yard of Gunite. Tests are in progress to evaluate

the compressive strength of this material, and the results of these tests will
be included in our next progress report. Also, a sample of asphalt, which is

being used for curing, was brought into the laboratory for viscosity testing.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
‘ (cont.)

Fly Ash Pond Dikes

The amount of clay material placed oh the fly ash pond dikes was Vimited pri-
marily by sustained rainy and cloudy weather during the work period. The other
factor affecting the quantity of clay placed was the reinstatement of the |
original compactive specifications. On May 14, Black and Veatch changed the
compaction requirements for the Type I impervious fill material from 88% to 93%
of maximum déns%ty. The requirements further stated that during compactfon of
the clay core and impervious earth blanket, the moisture content shou?d be within

a range of zero to 3% over optimum moisture content.

As of May 24, 1974, the impervious earth blanket was completed in the south dam

' to station 9+00. Nine field density tests (#476, #477, #479, #480, #483, #485,
#488, #489 and #490) were performed on the core and impervfods earth blanket
material. A1l of these tests show results below thelspecified cempéction of 93%.
An average of these tests indicates a relative density of 91% with an average
moisture content of 6% over optimum. Both your field representative and JlA Danens
and Son Inc were notified of these test results, and a meeting was held to discuss
possible corrective action. Two suggestions were made at the conclusion of the
meeting. First, additional testing will be performed to determine the strength.
and permeability of the impervious liner material at various éensities and moisture
contents. Secondly, the contractor will make an increased effort to dry and

compact‘the material so the specified density can be achieved.

The early part of this year, two representative c¢lay samples were taken from the
core area for permeability testing by the Constant Head Method. The results of
the two recompacted samples indicated k values (coefficients of permeability)

of 10"9 centimeters per second and 10_8 centimeters per second. These k vaiues

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(cont.)

are similar to those determined by similar tests performed last year and indi-

cate k values lower than original design values.

Two field density tests (#467 and.#486) were taken in the subgrade, and 23 field
density tests (#460, #461, #462, #463, #464, #465, #466, #472, #473, #474, #475
#478, #481, #482, #484, #487, #491, #492, #493, #494, #495, #496 and #497) were
taken in the granular embankment fill for the west dam and south dam. Most of

the granular materié] teﬁféd contained over 50% gravel (GM & GP). As indfcated

on the attached test results, the relative comp5¢tion meets or exceeds the project
compaction specifications. Although, the material specified for placement as
embankment fi11 material is limited to sandy soils (SM, SP and SW), these gravelly
soils were approved by your Fie1& representative for placement in the intermediate

and outer portions of the embankment.

Except in an area between the bottom ash discharge structure and the fly ash

discharge structure, Class A rip-rap material was placed to west dam station 6+00.

Railroad Access Road

North of station 155+00, four density tests (#468 through #471) were taken in the
subgrade to check compaction. This area was graded late last year, however, no
compaction tests were taken at that time since the subgrade was frozen. The

test resuylts, which are attached, indicate the relative compaction now meets the

project specifications.

REMARKS
Thirty-nine field density tests were taken in accordance with ASTM:D1556-64
(Sand-Cone Method) during this period. A tabulation of the in-place density

tests and a summary of the test results are attached. Additional laboratory

TWIN CITY TESTING AND ENGINEERING LLABORATORY, INC.
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REMARKS
cont.
testing is in progress to evaluate the strength and permeability of the impervious
Tiner material. Further supervision is being performed and additional reports

will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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August 19, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne Co Generating Plant
Becker, Minnesota - Laboratory #9-5625

This is our 12th progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your purchase order number (88754,
dated August 23, 1973.

Additional reports will be submitted as the project progresses. I[f
you have any questions or desire further information, please contact us.

yo r

chhae] 0'Donnel?
Civil Engineer

Q/IMW{;' )
Norman £ Henning, P.E.

MO/NEH/vs

Copies to

1) Northern States Power - Quality Assurance
Attn: Mr David V Coliings

2) North States Power (Becker)
Attn: Mr Curt Sillman

1) Black & Veatch
Attn: Mr John Vines

2) J A Danens & Son Inc

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORYTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-:
IATION FOR PURLIGATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARRING OUR REPORTS IS RESERVED PERDING QUR WRITTEN APPROVAL



NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1

~ NEAR BECKER, MINNESOTA

#9-5625

INTRODUCTION

This report concerns the full-time inspection and testihg of the earthwork
operations in the coal and ash storage areas that we are continuing to perform
at the above referenced.project. The purpose of this report is to present our
inspection findings and testing results for the period of May 27 through July 31,
1974, This work is being conducted in accordance with your purchase order

number C88754, dated August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

The work in this area consisted of spraying a Gunite concrete cover on.the north
berm and placing soil cement on the south berm. As of June 14, the Gunite facing
operations were completed on the north and center berms. Tests were performed

to check the strength properties of the Gunite material after 7 days and 28 days.
The results of eight compressive strength tests indicate an average compressive
strength of 5900 psi after 7 days and 8800 psi after 28 days. A total of 9,635 '
cubic yards of soil cement was placed during this report period, and the south

berm was completed to elevation 987'.

Twenty-four compaction tests were taken in the soil cement, and the attached

test resuits show the relative compaction ranges from 100% to 105%. A vibratory

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

rotler was initially used to attain the specified density. However, to avoid
weakening the initial chemical bond of the cement from the previous 1ift, the
compaction operations were restricted to static rollers. This type of equipment
has proven to be capable of producing densities that exceed the specified
compaction. In-place soil cement samples were cored and returned to the
laboratory for compressive strength tests. When over 1' of soil cement was
placed in one day, the rate of curing would vary. Test results indicate the top
6" of soil cement has 14 day strengths of 1980 psi and 1210 psi éompared to 288
psi for the lower 6". Visual observations madgfdgring the sampling procedure indi-
cated the Tower 6" of soil cement was still moist. This moisture is more than
1ikely responsible for the lower compression test results. We anticipate that
higher compression values will be realized with the dissipation of the moisture.
When only one 6" 1ift was placed in a day, the compressive strengths were
approximately 2400 psi for cube samples and approximately 1800 psi for ;y]inder
cores. The cube samples were cut from cores with improper length-to-diameter
ratios for testing. Testing is in progress to evaluate the cohesion of the
slower curing soil cement, and the results of these tests will be included in

our next progress report.

The quality of the soil cement was verified by performing laboratory tests on
representative samples of asphalt and on cement used in the soil cement process.
A viscosity test was conducted on the cut-back asphalt used for curing the soil
cement. The asphalt was classified as RC-250, which is approved for curing soil
cemeht as outlined in the project specifications. A physical determination
indicated the cement meets ASTM:C150 specification allowed for Type I Cement.

The laboratory results discussed above are shown on the attached data sheets.

TWIN CITY TESTING AND ENGINEERING t ABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

Fourteen in-situ density tests were taken in the embankment 111 for the south

berm. The test results indicate the specified compaction was attained.

Coal Storage Area

The filling and compaction operations were conducted primari1y in the area west
of the coal retainfng berm. After the subgréde was proofrolied and tested, a
wet clayey sand {SC) layer was placed over the area. The clayey sand was then
compacted, tested and covered with 6" of sand. Four out of seven field densit&
tests taken after the initial tompéction operations indicated relative compaction
heIow'90% with an average moisture content of 19%. After additional compactioh
and drying, supplementary field denéity tests were performed with satisfactory
results. During this report period, a tota? of.14 density tests were taken in
the subgrade and sand cover, and 11 density tesfs were taken in the clayey sand

impervious blanket.

Cooling Tower #1

Granular fill was used to raise the area north of Cooling Tower #1 to a 6:1 slope
away from the structure. Seven field density tests were taken during the con-
struction, and the results of these tests verified the fill was satisfactorily

compacted.

Coal Yard Area Railroad Track #1

Samples of the ballast material used to support the railroad tracks were brought
into the laboratory for physical testing. The tests on the ballast material
incliuded mechanical analysis, soundness tests, abrasion tests, specific gravity

and absorption. These tests indicate the ballast material meets project specifica-

tions and ARFA Specifications as shown for prepared stone ballast. The test

results have previously been reported and are also attached with this report.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES.AND RESULTS
(cont.)

Fly Ash Pond Dam

Prior to the placement of the impervious earth blanket, the subgrade for the dam
was proofrolled, and 31 field density tests were taken. In all cases, the results
of the field density tests indicated the specified compaction was attained by the

initial compactive effort.

On July 31, we received a copy of the letter by your consultants, Black & Veatch,
describing the compaction and moisture requirements of both the cohesive and
granular fill materials. The Tetter'modified Ehe minimum density of the imper-
vious cohesive material from 93% to 90% and 1ﬁéf;ased the allowable moisture
content at the time of compaction to a range of zero to 6% above 6ptimum. The
density requirements of the granular fill will remain unchanged, while the minimum

moisture content was established at 3%.

As of July 31, the impervious earth blanket for the east dam and the center dike
was completed to station 10+C0 and station 9+00, respectively. One hundred
thirty-nine of the 160 field density tests taken in the clay cére'and impervious
earth blanket indicate a relative comﬁaction of 90% or higher. The remaining
test areas received additional compaction and were retested to verify the soils
were satisfactorily compacted. As indicated on the attached test results, the
passing tests had moisture contents that varied from 1% to 9% above optimum
moisture with an average of 5.7% over optfmum. A tabﬁ]ation of the density
tests, which shows passing density with moisture contents greater than the
specified 6% over optimum, is submitted. The average moisture content of the

65 tests was 6.83% over optimum. As discussed with you, additional testing is
in progress to eva1gate the compressibility and permeability of the cohesive

material at high moisture contents. A supplemental report will be prepared

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(cont.)

discussing the material and test results in greater detail.

Three hundred eleven density tests were taken in the granular embankment fil1.

As indicated on the attached test results, five of these tests failed to meet the

areas were recompacted and retested to verify the s0ils were satisfactorily
compacted. Thirteen of the three hundred eleven tests taken in the embankment
fi11 have moisture contents below the 3% minimum described in the letter from

Black & Veatch, dated July 30, 1974.

In order to determine fhe permeabiTity of the cohesive material used to construct
the impervious earth blanket and c¢lay dike cores, four, 2" diameter thin-wall
tube samples were taken from the impervious earth blanket and returned to the
laboratory for falling head permeabi?ity tests. The test resu1ts show re]at1ve1y
uniform k (coefficient of permeability) values ranging between 2 x 10 -8 centi-

meters per second to 1 X 10"7 centimeters per second.

Riprap and riprap bedding were placed on the south and west dam to eTevat%on

975', and filter rock is presently being installed on the center dike and east

dam. Four gradation tests were conducted on the riprap bedding material and Type

I filter rock. The first test indicated the rock did not comply with the gradation
specification since the percentage passing the #3 and #6 sieves is less than
specified. Three additional gradations were_performed and showed that the mate-

rial sampled did then meet the project specifications.

TWIN CITY TESTING AND ENGINEERING LABORATORY, iNC.

r




Report No. 13 on

INSPECTION. AND TESTING DURING EARTHWORK OPERATIONS
COAL AND ASH STORAGE AREAS

%ﬁ/am?: ’éé / 3

NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

‘_Q[,:) 9&(434/

Specification 5377~D-4C
Purchase Order No. (88754
Laboratory No. 9-5625
by

Twin City Testing and Engineering Laboratory Inc
662 Cromwell Avenue
St Paul, Minnesota 55114

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,




645-3601

"

tll

NEERING LA

ORATORY. Inc.

CHEMICAL & PHYSICAL TESTS e INSPECTIONS e RESEARCH

HOME OFFIGE:
662 CROMWELL AVENUE
ST. PAUL, MINN, 55114
BRANCH OFFICES: ’
BISMARCK, N.D.
FARGOD, N.D.
GRAND FORKS, N.D.
MINOT, N.D,
LA CROSSE, Wis,
ROCHESTER, MENN.
SIOUX FALLS, S.D.
WATERLOOD, FOWA

September 10, 1974

Noﬁ%hern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5625

This is our 13th progress report presenting our inspection

CHARLES W. BRITZ1US, P.E,
President

JOHN F. GISLASON, PE,
Executive Vice-President

NORMAN E. HENNING, P.E.
Vigce-President Engineering

ALBERT C. HOLLER, F.A.LC.
Vice-President Chemistry

CLINTON R. EUE
Secretary -1 reasurer

findings

and test results for the referenced project. We are sending you
three copies. Additional copies are being sent as noted below.
This work is being done in accordance with your purchase order

number (88754, dated August 23, 1973.

Additional reports will be submitted as the project progresses.
If you have any questions or desire further information, please

contact us.

Very tru:y your

Mlchaei 0'Donnell
Civil Engineer

e

Donovan K Stormoe, P.E.

MO/DKS/rs

Copies to

1} Northern States Power, QA
Attn: Mr David V Collins

2) Northern States Power (Becker)
Attn: My Curt Sillman

1) Black & Veatch
Attn: Mr John Vines

2) J A Danens & Son Inc

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES ALL REPORTS ARE SUBMITTED AS THE GONFIDENTIAL PRGPERTY OF CLIENTS. AND AUTROR-

IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS

15 RESERVED PENDING OUR WRITTEN APPROVAL



NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. T
NEAR BECKER, MINNESOTA

#9-5625

INTRODUCTION

This report concerns our continufng full-time inspection and testing of the earth-

work operations in the coal and ash storage areas at the above referenced project.

The purpose of this report is to present our inspectibn findings and testing

results from the period of Augusf 1 through August 16, 1974. This work is being

conducted in accordance with your purchase order number C8875R4, dated August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

The work in this area consisted of placing soil cement on the south berm to

approximate elevation 997'. Six compaction tests were made in the soil cement.

The tests are numbers 1096, 1121, 1179, 1180, 1184, and 1215, and the results

are attached. Test #1179, which was taken near the outside édge of the south

berm, indicated the specified compaction was not attained during the initial

compaction operations. By recompacting this area and by intensifying the

compactive effort near the edge of the berm, adequate density was attained.

Also during this time period, granular fill was being placed in the center of

the south berm. One test (#1122) was taken in the sand fil1, and the test had

passing results. Northwest Bituminous, J A Danens & Son Inc and Northern States

Power Co agreed to replace the remaining portion of the embankment fil1l, between

TWIN CITY TESTING AND ENGINREERING LABORATORY, INC.




Northern States Power Co
Sherburne Co Generating Plant
Near Becker, Minnesota
#9-5625

Page 2

FIELD PROCEDURES AND RESULTS
(cont.)

elevation 995' to elevation 1000', with soil cement.

{Clay Borrow Pit

We were asked by your field representative, Mr John Wilkenson, to place three
additional borings in the newly purchased borrow pit'(Caf1 Johnson's property)
in order to better define the quantity of the avai?ab]e cohesive soiTs. The

borings were placed in a winter wheat field at the following grid coordinates:

Boring Number Grid Coordinates
1 20409008  881300N
2 2040900E  882000N
3 2040900E  882700N

The borings indicated a general profile consisting of a thin veneer of topsoil and
and weathered soil overlying clayey material, which is in turn underiain by

dense silty sand. The topsoil, which was a dark brown silty sand, was found in
most borings to a depth of 8" to 2'. The cohesive material encountered below the
topsoil consisted Mainiy of sandy clay and clayey sand. The thickness of this
soil stratum tapered from 8.5' in the southeast corner of the borrow pit to 14'

in the northeast corner.

Fly Ash Pond Dams

On August 13, a meeting was held to discuss the moisture requirements presently
being used on the Type I impervious fill. Since difficulties are expected this
fall in drying the clayey soils to proper moisture content, a warning zone of

6% to 6.5% over optimum moisture content Was established to enable the contractor
to work at the upper limit of the specifications. However, only occasional

density tests having 'a 6% to 6.5% over optimum moisture content will be accepted.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.) :

As of August 16, the impervious earth blanket was completed in the east dam fo
station 14+50 and in the center dike to station 14+00. Moisture contents were
performed frequently to check and control the quality of the clay soils being
used during the construétion. The test results are reported divectly to the
contractor to aid him in the aeration operations and in effectively utilizing

the available cohesive materials in the borrow pit. Thirty-three field density
tests were performed on the clay core and impervious earth-blanket. As indicated
on the attached test results, only one areg {indicated by test'#1086 and #1088)
had either high moisture content or low density. The clayey material in the

area was removed, replaced with a dry material, and recompacted to specified

density.

One hundred and fifteen field density tests were taken in the granular embankment
fill, and five density tests were performed in subgrade for the dam. In all
cases, the results of the field density tests indicated the specified compaction

was achieved on the initial compactive effort.

Fly Ash Pond

Two density tests (#1117 and #1118) were taken in the prepared subgrade for the
fly ash pond, and both tests had satisfactory results. However, a density test
(#1179) taken of the impervious clay liner indicated high moisture content and
low density. This area is presently being recompacted, and supplemental tests

will be taken in the near future.

REMARKS
Our inspection and testing indicates the earthwork is being performed in accord—

ance with the project plans and specifications in all areas. Further supervision

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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REMARKS
{cont.)

is being performed, and additional reports will be forwarded as the work

progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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September 11, 1974

N6rthern States Power Co
414 Nicollet Mall
Minneapotis, MN 55441

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sharburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5625

This 15 our 14th progress report presenting our inspection findings
and test results for the referenced project. We are sending you
three copies. Additional copies are being sent as noted below.
This work is being done in accordance with your purchase order
nunber C88754, dated August 23, 1973.

/

Additional reports will be submitted as the project progresses.
If you have any questions or desire further information, please
contact us,

Veryrtrui Syour

év\bﬁijxyC§j££ZLM4wjg?/

Michael C'Donnall
Civil Engineer

.
SN S oy 1
" ey

F Al e
Donovan K Stormoe, P.E.
MO/DKS/rs
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Attn: Mr David V Coilins

2) Northern States Power (Becker)
Attn: Mr Curt Siliman

1) Black & Veatch
Attn: Mr John Vines

2) 0 A Danens & Sen Inc
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1 .
NEAR BECKER, MINNESOTA

#9-5625

INTRODUCTION

This report concerns our continuing full-time iﬁspection and testing of the garth-
work operations in the coal and ash storage aﬁgaé at thé above referenced project.
The purpose of this report is to present our inspection findings and testing

results for the period of August 19 through August 30, 1974. This work is being

conducted in accordance with your purchase order number C88754 dated August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Retaining Berms

On August 20, the south berm was finished to elevation 1000', and the entire soil
cement operations were completed. The work in this area presently consists of
patching with grout and vefinishing with cutback asphalt on several smal?

areas atong the faces of the south berm. A total of 865 cubic yards of soil
cement was placed during this report period, bringing the total soil cement

ptaced this year on the ceal retaining berms to 17,415 cubic yards.

Two compaction tests were taken during the final two 1ifts placed on the south
berm. The tests are #1244 and #1261, and the results are attached. The test

results indicated the specified compaction was attained at the proper moisture

content.

TWIN CITY TESTING AND ENGINEERING ILABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.) -

Reserved Coal Storage Area

The granular materials used to build a hauling ramp for the south berm are being

replaced in an area just north of the north berm. Seven density tests were
taken during the fil1 placement to verify that the material was compacted to an

adequate density.

Ash Pond Dams

As of August 30, the impervious earth blanket was completed to east dam station

26+00. Thirty-eight density tests were perfomed on the clay core and dam im-
pervious earth blanket. Three of these tests had moisture contents above the

required moisture content (maximum 6.5% over optimum). By discing and blending

with a drier material, two of the recompacted areas were retested with satis-
factory results. The remaining failing test area will be retested.and the

results will be included §n our next repori.

By examining the moisture content of the density tests, 40% of the passing tests
had moisture contents falling in the established warning zone of 6% to 6.5% over
optimum. As discussed in a meeting that was described in report #13, only a

few tests of this type were expected. It is quite apparent that the moisture

content, not the density, is the critical factor as to the amount of material

which can be placed this fail.

Ninety-five field density‘tests were taken in the granular embankment ¥ill,

and six density tests were taken in the subgrade soils for the dams. All of

the tests taken in the subgrade indicated a sufficient density; however, five
of the tests taken in the embankment fi11 revealed either a low moisture content

or low density. After water and additional compactive effort was applied,

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.) :

designated retests were performed on the recompacted areas, and the results of

the retests indicated the areas were satisfactorily compacted.

In addition to the above field'tests, three gradation tests were performed on
sampies of riprap used on the dams. An average of the tests indicated the .

processed rock meets the revised project specifications.

Fly Ash Pond

Test #1277 was taken in the prepared subgrade ﬁoﬁithe southeast corner of the

fly ash pond, and the resulls are attached. Since a wet clayey soil was placed
upon the fly ash pond, difficulties were encountered in attaining the'specified
density and moisture content. Five separate areas were tested to determine the
effectivenss of the cdmpactive operations. ~Only one area (designated by test #1336)
was approved after initial compactive effort. After aeration and recompaction
operations, three.of the remaining four areas-showed passing density and moisture
contents as indicated by tests #1315, #1334, and #1335. As discussed with the
contractor, the clayey soils in the faf11ng test area (indicated by test #1337)

will be removed and replaced with a drier material. This area will be retested

at that time.

REMARKS

One hundred and sixty field density tests were taken in accordance with
ASTM:D1556-64 (Sand-Cone Method) during this pericd. A tabulation of the in-place
density tests and a summary of the test resuits aré attached. Qur inspection and
testing indicates the earthwork is being performed in accordance with the project
plans and specifications. Further supervision is being performed and additionai

reports w711 be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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September 30, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sulljvan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota - lLaboratory #9-5696

This is our 15th progress report presenting our inspection findings
and test results for the referenced project. We are sending you

three copies. Additional copies are being sent as .noted below.

This work is being done in accordance with your purchase order #C88754,
dated August 23, 1973.

Additional reports will be submitted as the project progresses. If
you have any guesticns or desire further information, please contact us.

LT &R, 4

Michael 0'Donnell
Civil Engineer

MO/DKS/rs

Copies to

1) Northern States Power - QA
Attn: Mr David V Collins

2) Northern States Power - Becker
Attn: My Curt SiTliman

1) Black & Veatch
Attn: Mr John Vines

2) J A Danens & Son Inc

. AS A MUTUAL PROTEGTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALl REPORTS ARE SUEBMITTED AS THE COMFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESGTA

#9-5696

INTRODUCTION

This report concerns cur continuing full-time inspection and testing of the earth-
work Operatidns in the coal and ash storage areaé at the above referenced project.
The purpose of th%s‘weboft is to present our inspection findings and testing results
for the period of August 31 throeugh Séptember T§1”19740 This work is being con-
ducted in accordance with yeur purchase order #C88754 dated August 23, 1973,

FIELD PROCEDURES AND RESULTS

Reserve Coal Storage Area

Granular 111 continued to be placed in the southeast corner of the reserve coal
storage area during the first day of this report period. After compaction was
applied and the subgrade elevation was reached, a compaction test (#1410) was
taken at a random location. The attached test results revealed the speci%ication

compaction was obtained.

Holding Basin

Work in this area consisted of compacting subgrade sofis. A total of six field
density tests were performed on the subgrade material, and five of these tests
revealed adequate density. The one failing test area in the south end of the holding
basin (indicated by test #1475) will receive additional compaction and will be

retested at that time.

Holding Basin Pump House

Project representatives from Black & Veatch and Northern States Power Co Jjointly

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
. (cont.)

decided to add a small amount of impervious material on top of the prepared subgrade
s0ils between the inside sheet piling for the holding pond pump house. One density
test (#1448) taken in the subgrade showed adequate compaction; while another density
test (#1458) taken in the impervious material indicated additional compaction was
necessary. After the area was recompacted, a desfgnated retest (#1464) was performed

to verify the specified density was attained.

Cooling Tower #2

Filling and compacting operations took place oﬁ the nobthern, southern and eastern
sides of cooling tower #2. However, these operations were concentrated primarily

in an area east of the cooling tower and north of the substation, where an average
of 2' of fi11 was placed and compacted. Fourteen field density tests were taken
during this report period, and in all cases, the test results indicated the specified

density was attained.

Fly Ash Pond

Two density tests (#1420 and #1431) were performed on the impervious material placed
in the southeast corner of the fly ash pond. As discussed in our previous report,
portions of this area were essentially replaced with a drier clay soil. The two
density test results verify the compacted material meets the specified density and

moisture content requirements.

Bottom Ash Pond

The bottom ash pond was completed during this report period. The granular subgrade
was proofrolled and checked for density by performing four field density tests
(#1402, #1403, #1404 and #1405). Seven of the eight in-place density tests taken in
the 185 impervious earth blanket (#1440, #1442, #1457, #1461, #1468, #1472 and #1474)

indicated the specified density and moisture conent was obtained during the initial

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.) .

compactive efforts. The failing test area (indicated by test #1429) received
additional compaction and was retested by test #1438, which verified the soil was

satisfactorily compact.

Ash Pond. Dams

Due to continuous rainy weather during the week of'September 7 through September 13,

the aeration, filling and compacting operations of clay soils ceased during this

time, and these operations were limited to the first week of the report period. As

of September 13, with the exception of the east side of the east dam between

station 25+00 to station 27+00, the impervious ;arth blanket was completed for the damsb
One density test (#1471} was performed on the subgrade soils near the east dam

station 28+00. The test results indicated the specified compaction was attained, and

approval for the continued placement of the imperviocus earth blanket was granted.

A total of twelve density tests were performed on the clay core and impervious earth
blanket for the dams. The impervious material was found to be excessively wet on

the c?ay core near west dam station 24400, where three failing tests. (#1409, #1417
and #?432) were recorded. After aeration and blending operations failed to Tower

the moisture content to an aéceptable Tevel, the contractor replaced the failing area
with drier, compacted clay soils. Test #1459 was then ﬁer?ormed, and the results

verify the drier material was compacted to the specified density.

Sixty-eight density tests were taken in the granular embankment fill. As indicated
on the attached test results, three of these tests (#1407, #1417, and #1455) failed
to meet the minimum moisture requirement, and one test, #1467, had substandard

density. The failing test areas were sprayed with water, recompacted, and retested

to verify the soils comply with the project specifications.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIFLD PROCEDURES AND RESULTS
{cont.)

The permeébi?ity of the cohesive soils used to conétruct ﬁhe impervious earth
blanket is randomly checked by performing a falling head permeability test on
in-place materfaT, that was sampled with thin-wall tubes (Shelby tubes). The
most recent test résu?ts show a coefficient of permeability value of 6.51 X 16'8
cenfimeters per second. This type of iestﬁng will continue during the construction,

and test results will be included in our forthcoming reports.

REMARKS
A tabulation of the in~place density tests and a §ummany of the test results are |
attached. Our inspection and testing indicates the earthwork is being performed
in accordance with the project plans and specifications. Further supervision is

being performed and additional reports will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.




Report No., 16 on

INSPECTION AND TESTING DURING EARTHWORK OPERATIONS
: COAL AND ASH STORAGE AREAS

/éyﬂ,ﬁ}. = /L

NORTHERN STATES POWER COMPANY.
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1 :
NEAR BECKER, MINNESOTA

ST P a2,

Specification 5377-D~4C

DIN 96A341
Purchase Order No. C88754
Laboratory No. 9-5696
by |

- Twin City Testing and Engineering Laboratory Inc
662 Cromwell Avenue
St Paul, Minnesota 55114

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,



645.3601

CHEMICAL & PHYSICAL TESTS e INSPECTIONS e RESEARCH

HOME OFFICE:
662 CROMWELL AVENUE
ST, PAUL, MINN. 55114
BRANCH CFFICES:
BISMARCK, N.D,
FARGO, N.D.

CHARLES W. BRITZIUS, P.E.
Prosident

JOHN F. GISLASON, P.E.
Executive Vice-President

NCARMAN E, HENNING, P.E.
Vice-President Engineering

GRAND FORKS, N.D. ALBERT C. HOLLER, F.A.1.C.
MINOT, N.D. Vice-President Chemistry
LA CROSSE, WIS, CLINTON R, EUE '
ROCHESTER, MINN, Saecretary-Treasurar
SICUX FALLS, 8.0,

WATERLOQ, 10WA

October 9, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota
Laboratory #9-5696

This is our 16th progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work
is being done in accordance with your Purchase Order No. (88754,

dated August 23, 1973. ‘

Additional reportsiwill be submitted as the project progresses.’ If
you have any questions or desire further information, please contact
us. ‘ -
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Civil Engineer
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. NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO, 1
NEAR BECKER, MINNESOTA

#9-5696

INTRODUCTION

This report concerns our continuing full-time inspection and testing of the earth-
work operations in the coal and ash storage aréas af the above referenced project.
The purpose of this report is to present our inspection findings and testing
results for the period of September ]4‘through September 27, 1974. This work is
being conducted in accordancé with your Purchase Order No. C88754 datéd August 23,

1973.

FIELD PROCEDURES AND RESULTS

Cooling Tower #2

Eight density tests (1528, 1529, 1536, 1537, 1543, 1544, 1556 and 1557) were taken
in the granular embankment i1l placed east of Cooling Tower #2. In all cases,
the test results indicated the specified compaction was attained by the initial

compactive efforts.

Holding Basin

Work in this area consisted of placing an 18" impervious liner on the northern
half of the holding basin. After spraying water on the southwest slope of the
holding basin, a retest of test #1475 was performed on the granular subgrade
soils with satisfactory results. The liner material, which is a clayey sand, was

placed on a 2:1 slope in thin Tifts with ajD-8 dozer. The slopes were then compacted

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont. )}

by a vibratory sheepsfoot roller, which was pushed up the sliopes by a D-5 dozer.
Two of the six field density tests taken of the clay liner showed failing density
results. After recompacting the slopes of the holding basin, test #1662 and #1685

verified adequate density was attained.

Flyash Pond
In order to prevent freezing of the clay liner this winter and to check the

circuitry of the plant, Northern States Power Co is séheduling to. fi1l the pond
with 4' of water on October 15, 1974,

The pond subgrade soils are prepared for liner placement by compacting a thin

1ift of silty sand to elevation 944.5'. The silty sand retains a higher moisture
content and compacts td a highef density than the natural, granular subgrade soils.
The purpose in using this material is to establish a solid base which would not
bulk or loosen under construction traffic. Sixteen field density tests were per-
formed on the subgrade soil, and in all cases, the test results indicated the

specified compaction was attained.

Twenty-one density tests were performed in the impervious liner. Four test results
revedaled either the specifﬁéd density was not attained or the specified moisture
content was not maintained. After additional compactive effort was applied, two
areas (indicated by tests #1580 and #1602) were retested with satisfactory results.
The clay material in the remaining failing test area {indicated by tests #1619 and
#1624) was removed, replaced with dry material, and recompacted to the specified

density.

Ash Pond Dams

The impervious earth blanket for the ash pond dams and dikes was comp]eted; One

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.}

density test (#1524) was performed on the subgrade soils during this report

period, and the test results indicated‘the specified density was attained. A total
of twenty-three density tests were performed on the clay core and impervious earth
blanket. As shown on the attached'resu1ts, three of the areas (indicated by tests
#1593, #1605 and #1626) had a high moisture content which caused a Tow density.

By blending the existing substandard areas with a drier material and then recom- . -
pacting, the contractor was ab1edto lower the moisture content enough to attain

specified density as verified by tests #1603, #1613 and #1632.

Granular embankment fil1 was placed primarily ;béve elevation 975' on the west
dam, south dam, east dam and center dike. One hundred one density tests were taken
in the granular embankment fi11, and only three tests (#1591, #1620, and #1643)
revealed the sﬁecified density was not aﬁt&inedo Additiﬁna1 compactive effort

was applied to these areas with satisfactory results.

LABORATORY TESTING

In addition to the above field tests, a 3" thin-wall tube sample and a bag éampTe
of clay soils were brought into the laboratory for permeability tests. Falling
head permeability tests conducted on both samples indicated K-values (coefficient

8

of permeability) of 107~ centimeters per second.

Since the ballast material, which recently arrived on the job, appeared to have
changed from the material tested in June, 1974, we were requested by your field
representative for the railroad construction to perform a series of tests, including
mechanical analysis, soundness, abrasion, specific gravity and absorption. The

test results show a slight variation in material; yet the tests indicated the-
ballast material meets the project specifications and AREA specifications for

prepared stone ballast. The actual test results are attached with this report.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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REMARKS

A tabulation of the in=place density tests and a summary of the test results are

attached. Our inspection and testing indicates the earthwork is being performed in

accordance with the project plans and specifications. Further supervision is being

performed and additional reports will be forwarded as the work progresses.

~ TWIN CITY TESTING AND ENleESRING LABORATORY, INC.
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October“él, 1974

No;thern States Power Co
414 Nicollet Mall
# Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Becker, Minnesota - Laboratory #9-5786

This is our 17th progress report presenting our inspection findings
and test results for the referenced project. We are sending you
three copies. Additional copies are being sent as noted below.
This work is being done in accordance with your purchase order
#088754, dated August 23, 1973.

Additional reports will be submitted as the project progresses.
If you have any questions or desire further information, please
contact us. ‘ -

LSBT M

Michael O'Donnell
Civil Engineer

= ey S

"Donovan K Stormoe, P.E.

MO/DKS/ rs
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Attn: Mr David V Collins

2) Northern States Power - Becker
Attn: Mr Curt Sillman

1) Black & Veatch
Attn: Mr John Vines

2) J A Danens & Son Inc
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1
NEAR BECKER, MINNESOTA

#3-5786

INTRODUCTION
This report concerns our continuing full-time fnspection and testing of the earth-

work operations in the coal and ash storage areas at the above referenced project.

The purpose of this report is to present our inspection findings and testing results
for the pericd of September 28 through October 11, 1974. This work is being con-
ducted in accordance with your purchase order #C88754 dated August 23, 1973.

FIELD PROCEDURES AND RESULTS

Coal Storage Area

Fi1ling operations resumed in the coal storage area during the Jast day of this

report period. Two density tests (#1854 and #1855) were performed on the sub-
grade soil east of the coal retaining berms. Both test results showed the spec-

ified density was attained.

Holding Basin

The holding basin was essentially completed during this report period. The densi-

fication obtained by the compaction operations was determined by performing two

density tests on the impervious Tiner and five tests on the overlying embankment

fi11. The results of these tests verified the material was satisfactorily compacted.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

Recycling Basin

Work in this area consisted of placing an 18" clay liner on the slopes of the
recycling basin and then covering this material with a 1' of granular fill, 5" of

riprap bedding, and 1' of Class A riprap.

The natural sands on the slopes were shaped to grade and tested for density prior
to placement of the impervious Tiner. Eight density tests were performed on the

subgrade soils and the results verified adequate density was attained.

Three of the seven densxty tests taken in the cTay Tiner showed insufficient
density. Additional compactwon effort was applied, and tests #1735, #1753 and #1776
were performed in the recompacted areas to verify the soils were satisfactorily

compacted.

The protective cover of granular fill, which was placed on the clay liner, was
compacted to the spacified density as verified by tests #1781, #1787, #1806,
#1818, #1844 and #1853.

Flyash Pond

The 18" impervious clay liner for the bottom of the flyash pond was completed.
Eight field density tests were performed on the subgrade soils, and the test
results indicated the relative compaction meets project specifications. Six
density tests (#1733, #1746, #1757, #1763, #1803 and #1842) out of twenty-nine
tests taken in the clay Tiner had either low density or high moisture content.

When the clay material had insufficient density, additional compactive effort was
applied. However, when the material was too wet, as in most cases, a combination
of spreading the wet material over a Jarge area of prepared subgrade, blending it
with drier material, and discing the two together provided a lower overall moisture

content. The areas were then recompacted and retested with favorable results.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(cont.)

Ash Pond Dam

The filling and compaction operations were concentrated primarily on the south dam,
east dam and center dike. A1l of the 92 field density tests taken in the embankment

fi11 revealed the specified density was attained with an adequate moisture content.

Thirteen field density tests were taken in the clay core. Only one test, #1817,

showed a failing density. Upon recompaction of this area, the specified density

was attained.

REMARKS

A tabulation of the in-place density tests and a sﬁmmary of the test results are
attached. Our inspection and testing indicates the earthwerk is being performed
in accordance with the project plahs~and specifications. Further supervision

is being performed and additional reports will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota - Laboratory #9-5786

This is our 18th progress report presenting our inspection findings
and test results for the referenced project. We are sending you
three copies. Additional copies are being sent as noted below.
This work is being done in accordance with your purchase order
#C88754, dated August 23, 1973.

Addition reports will be submitted as the project progresses. If
you have any quest1ons or desire further information, please contact us.
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Michael 0'Donnell
CTV?E Enq1neer
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1 ‘
NEAR BECKER, MINNESGTA

#9-5786

INTRODUCTION

‘This report concerns our continuing full-time inspection and testing of the earth-
work operations in the coal and ash storage,area§fat the above referenced project.
The purpose of this report is to present our inspection findings and testing
results for the period of October 12 through October 31, 1974. This work is being
conducted in accordance with your.purchaée order #C88754 dated August 23, 1973 and

revised on June 18, 1974.

FIELD PROCEDURES AND RESULTS

Coal Storage Area

'The fi11ing and compaction operations were completed in the northern area‘of the
reserve coal storage areas. The north ditch in this area was repaired, and a berm
was constructed to allow drafﬁage and prevent erosion of the north ditch. After
smooth rolling the granular subgrade in the coal storage area, 14 density tests
were performed (#1874, #1875, #1891, #1892, #1893, #1894, #1910, #1911, #1930,
#1931, #1945, #1946, #1953 and #1954}, As indicated on the attached test results,

the relative compaction meets project specifications.

Two of the 14 density tests taken in the impervious liner had low density (86%
compaction compared to the specified 90%). By discing and recompacting the

existing material in the failing test areas, the dry density of the fill soils

TWIN CITY TESTING AND ENGINEERING LABORATORY, 1NC.
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FIFLD PROCEDURES AND RESULTS
(cont.)

was raised to comply with the specifications as verified by tests #1928 and #1976.

The‘sand cover was placed in various areas of the active coal storage area. In
the completed areas, the results of our field density tests (#1936, #1957, #1981
and #1982) indicated the specified compaction was attained by the initial com-
pactive efforts. One density test (#2035) was taken in the Type III material used
for the top erosion resistance cover in the north ditch, and six density tests
(#2011, #2018, #2025, #2047, #2049 and #2050) were performed in the protective |
berm. Al171 of the tests revealed the specified density was.attained with an ade-

quate moisture content.

Coal Yard Road

Subgrade preparation began in the coal yard road in the northeast portion of the
coal storage area during the last week of this report‘perioda Three density tests
(#2055, #2056 and #2060) were taken of the subgrade soils, and two of these

tests had insufficient compaction. The grading contréctor assured us the failing
test areas will be recompacted for retesting before the placement of aggregate

road base.

Recycle Basin

The bottom of the recycle basin is presently being constructed. Four field density
tests, #1956, #1986, #1993 and #2046, were performed on the impervious earth
blankets; and as indicated on the attached test results, only one area (#1956) had
a low relative compaction. The cohesive material in the area was recompacted and

retested with satisfactory results.

Ash Pond Dam

As of October 31, the clay core south of west dam station 19+00 to south dam

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC. -
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FIELD PROCEDURES AND RESULTS
(cont.)

station 0+00 was completed. The clay cores along the east dam and center dike

are presently being constructed in relatively horizontal 1ifts and are at approxi-
mate elevation 987! and 992', respectively. Twenty-six compaction tests were .
taken along the various clay cores. Three separate areas had tests that showed

the specified compaction was not attained (indicated by‘tests #?879, #1918, #1920

and #1927), After recompacting the failing test areas, two of these areas were
retested with satisfactory results as verified by tests #1884 and #1926. The
impervious material in the remaining area was spread over é larger portion of the
core, recompacted, and retested by test #1933 ta’yerify adequate density was

attained.

Only three tests out of the 115 density‘tests taken of the embankment i1l revealed
unsatisfactory compaction. These areas were immediately recompacted and retested
by tests #1907, #1969 and #1997. The test resulis indicated the material in

these areas was compacted to the project specificatiohso

Toe Drain Ditches

Four gradations were performed on the Type 11 filter rock before the material was
brought on the Job site. As indicated on the attached test results, the first

two gradation tests failed to meet the project specifications, while the last two
gradations passed. The first two passing gradations, FR2-G-3 and FR2-G-4, were
performed on a gray granite, and the two failing gradations, FR2-G-1 and FR2-G-2,
were performed on a pink granite and a mixture of pink and gray granite, respectively.
The crusher is often proven to be the key unit as to whether the rock meets.
specifications. This does not appear to be the case, since tests FRZ-G-1 and

FR2-G-4 were sampled from the riprap scalping pile, and tests FRZ-G-2 and FR2~G~3

were sampled from a SEparate'crushere_ The margin of difference between the passing

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIFLD PROCEDURES AND RESULTS
{cont.)

and failing is best explained by the variation in the texture and mineral

hardness of the rocks tested. A1l of the rocks tested were granite; however,

granites often possess variable crushing qualities. The gray granite is finer and ...}

more uniformly grained than the pink granite. Rock specimens of both types of
granite were brought into the laboratory for further examination. The most
significant difference between the two is grain size. The pink grénite is coarse
grained and thus has different breakage characteristics than the corresponding -
fine grained rocks. The more secondary breakage of the pink granite can also

be related to the better developed cleavage planes found throughout the pink

granite.

REMARKS

A tabulation of the in-place density tests and a summary of the test results are
aftached. Our inspection and testing indicates the earthwork is being performed
in accordance with the project plans and specifications. Further supervision

is being performed and additional reports will be forwarded as the work progresses.

g .
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December 23, 1974

Northern States Power Co
414 Nicollet Mall
Minneapolis, MN 55401

Attn: Mr J V Sullivan
Dear Mr Sullivan

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne Co Generating Plant
Becker, Minnesota - lLaboratory #9-5828

This is our 19th progress report presenting our inspection findings
and test results for the referenced project. We are sending you three
copies° Additional copies are being sent as noted below., This work
is being done in accordance with your purchase order #C88754, dated
August 23, 1873.

Additional reports will be submitted as the project progreséesn If
you have any questions or desire further information, please contact
us..

LTSl

Micheal 0'Donnell

CiV11 Eng1neer ii

Donovan K Stormoe, P.E,
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1

NEAR BECKER, MINNESCTA

#9-5828

INTRODUCTION

This report concerns our continuing full-time 5nspection:aﬁd testing of the earth-
work operations in the&coaT End ash storage areas at the above referenced project.
The purpose of this report is to present our inspection findings and testing
results for the period of November 1 through November 15, 1974. This work is being
conducted in accordance with your purchase order #C88754, dated August 23, 1973,

and revised on June 18, 1974.

FIELD PROCEDURES AND RESULTS

Coal Storage Area

The filling and compaction operations were concentrated primarily in the southeast
area of the coal yard. The sand protective cover for the impervious Tiner was
completed, and ten density tests were taken to verify the compactive efforts. In
all caseé, the test'reSUTts indicated the specified compaction and moisture content

were maintained.

Eight density tests were taken randomiy on the backfill used to upgrade the area

south of the coal retaining berms, and two density tests (#2111 and #2112} were

taken in the exterior backfill used for the Car Dumper Building. The results of

these tests verified adequate densification was obtained by the compaction bperationso

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
(cont.)

Coal Yard Road

The subgrade for the coal yard road was redensified and tested (#2065, #2066 and
#2082) for compaction prior to the placement of the stabilized road base. The

two failing testé (#2055 and #2056) taken during the last report period were retested
with satisfactory results. The project plans show either Class 1 or Class 2 sur-
face aggregate as acceptable for the roadway construction. However, the contractor
received special permission to substitute Class 5 aggregate road base for Class 1
surfacing aggregate. A gradation test was performed on the material presently

being placed on the roadway, and the results igﬁipate tﬁe material meets Minnesota
H%ghwayrDepartment requirements for Class 5 aggregate. By comparing the fraction

‘ Timitations of the different classes of aggrégate on the attached gradation results,
the Class 5 material is coarser than Class 1 by allowing material greater than 3/4"
and restricting the percentage passing the #200 sieve to 10%. Various systems are
available which assign factors to relate the strength and wearing qualitites of

the different classes of aggregate and bituminous mixes. One such system is the
“granular equivalent" which values each material or combinations of materials in
terms of the thickness of gravel base (Class 5) necessary fo supply equal supﬁorto
Since these factors for Class 1 or Class 2 varied between 1.0 and 1.2, no very
specific statements can be made with regard to the overall performance of the Class
5, The roads constructed with Class 5 will be observed next spring for any

unusual wearing.

A total of five density tests (#2129, #2130, #2131, #2132 and #2133) were performed
on the aggregate base during this report period. The test results indicated the

relative compaction meets the project specifications.

Railroad Access Road

Construction of the railroad access road for track 1 resumed during the report

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEBURES AND RESULTS
{cont.)

perfod. Two density tests (#2183 and #2184) were performed on the subgrade, and
six density tests (#2126, #2127, #2128, #2190, #2191 and #2197) were performed on
the aggregate base. As indicated on the attached testing results, the relative

compaction meets the project specifications.

-

Recycle Basin

The recycle basin was completed during this report period. Three field density
tests (#2071, #2077 and #2086) wére performed on the impervious earth blanket, and

6 tests (#2089, #2097, #2098, #2099, #2101 and #2117)‘wére.performed on the overlying
protective sand cover. In all cases, the specif%ed compaction and moisture content

were attained.

Fuel 011 Storage Area

The earthwork operations in the fuel oil storage area were completed, and the slopes
of the berms were prepared for seeding. Three density tests (#2167, #2169 and

#2170) were performed in this area with satisfactory results.

Toe Drain Ditches

As of November 35, the toe drain ditches were completed on the west dam. Construc-
tion of the toe drain ditches 1{s presently in progress along the north dam and east
dam. Fourteen density tests (#2093, #2094, #2095, #2096, #2102, #2103, #2113, #2125,
#2137, #2161, #2162, #2196 and #2198) were performed in either the Subgrade or the
impervious liner. Three of the inifial tests taken in the subgrade showed the
specified compaction was not attained. The ditch areas were densified with a smail,
vibratory roller, and two of these areas were retested with satisfactory results

as verified by tests #2102 and #2103. The remaining afea is still under construction

and will be retested when completed.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC,
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FIELD PROCEDURES AND RESULTS
{cont.)

Ash Pond Dam

As of November 15, the clay cores were completed for the flyash pond and bottom
ash pond. Eight density tests (#2100, #2109, #2110, #2115, #2123, #2174, #2177
and #2179) out of the 22 tests taken in the clay cores revealed unsatisfactory
resul ts. 'Upon recompaction of the failing test areas, retests indicated specified

compaction was attained.

The p}acément of granular embankment fill is nearly complete on the dams with the
east dam at elevation 1000'. Fifty-two density tests Qere performed on the east
dam and center dike. Only two of these tests hﬁa’1ow compaction results. One of
the failing test areas (indicated by #2116) was recompacted and retested with sat-
isfactory results. The other failing test area, indicated by number 2201, is under

construction and will be retested, and the results included in our next report.

Construction of the road located on top of the dams began on the south dam and
continued in a clockwise direction. Four density tests were performed on the

aggregate base, and the test results indicated the specified compaction was attained.

Laboratory Tests

Periodic perméabiiity tests were performed on the clayey sand (SC) used to con-
struct the impervious earth bianket and Tiner. These tests were taken to assure

a continuous impermeable clay Tiner is maintained. Three permeability tests results
are attached with this report., Two of the tests, 17-P-4 and 17-P-5, were performed
on clayey sand, which was sampled with a thin-wall tube, and test number 28-P-56 was
performed .on a sample which was remolded in the laboratory. As shown, the k-values
{coefficient of permeability) varied between 10"7 and 10"9 centimeters per second.
These variations ére,caused by the slightly different soil texture, density and

moisture content of the materials tested. A more complete summary and discussion

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
{cont.)

on the permeability tests performed during the entire construction period will be

described in a later report.

REMARKS

A tabulation of the in-place density tests and a summary of the test results are
attached. Our inspection and testing indicates the earthwork is being performed
in accordance with the project plans and specifications. Further supervision is

being performed and additional reports will be forwarded as the work progresses.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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Attn: Mr J V Sullivan
Gentlemen

Subj: Inspection and Testing
Coal and Ash Storage Areas
Sherburne County Generating Plant
Near Becker, Minnesota -~ Laboratory #9-5899

This is our twentieth progress report presenting our inspection findings
and test results. for the referenced project. We are sending you three
copies. Additional copies are being sent as noted below. This work is
being done in accordance with your Purchase Order No. (88754, dated
August 23, 1973.

Additional reports will be submitted as the project progresses., If
you have any questions or desire further information, please contact us.

Very trul you
W&L/Wj QMM,Z/

Michael O0'Donnell
Civil Engineer
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
 UNIT NO. 1
NEAR BECKER, MINNESOTA

#9-5899

INTRODUCTION

This report concerns the full-time inspection and testing we performed for the
earthwork operations in the coal and ash storage areas at the above referenced
project during the period from November 18 through December 6, 1974, The
purpose of this report is to present our inspection findings and testing
results for th{s period, This work was conducted in accordance with your

Purchase Ordey Number (88754 dated August 23, 1973 and revised on June 18, 1974,

FIELD PROCEDURES AND RESULTS

County Road #67

County Road #67 was refinished wiﬁh Class 5 aggregate base. Fill placement began
in the northern edge of the borrow pit and extended to the intersection with
County Road #4. The thickness of the road base varied, being substantially thicker
in the northern portion of the road. Four density tests (#2202, 2205, 2209 and
2210} were performed on the Class 5 aggregate base. The test resuits indicated

the relative compaction meets project specifications for roadways.

Coal Yard Road

The construction of the coal yard road continued into the first week of this

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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.FIELD PROCEDURES AND RESULTS
{Cont.)

report period. One density test (#2217) was performed, and the results verified

the material placed was satisfactorily compacted.

Class 5 gravel base was placed and compacted on the. parking ot east of the Car
Dumper Building. The densification‘obtained by the compaction operations was
determined by performing two in-place density tests. The results of these tests

(#2218 and 2219) indicated the material was satisfactorily compact.

Recycle and Holding Basin Road

During this report period, the subgrade for the Recycle and Holding Basin Road

was procfrolled, and a 6" 1%ft of road base was placed and compacted. Twenty-two

density tests were taken in the subgrade and the road base. In most cases, the

test results indicated the specified compaction was obtained by initial compactive

efforts. However, four of the tests taken in the road base (#2228, 2229, 226§ and
. had Tow compaction results. Recompaction of the failing test areas raised

the dry'density to comply with the specifications in the area of test #2269.

Continuous freezing weather made redensification of the remaining failing test areas

impossible for the rest of this year. The contractor has been informed of the

failing test areas, and he will recompact these areas next spring when the construc-

tion resumes. The compaction at the location of the failures will then be retested.

Toe Drain Ditches

The Toe Drain Ditches were completed during this report period. Six density tests
(#2204, 2207, 2211, 2227, 2230 and 2237} taken in the compacted subgrade had
satisfactory results. The freezing weather and wet clay caused difficulties in

attaining the specified compaction for the impervious clay liner. Five of the

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS.
' (Cont.)

eleven density tests taken in the impervious clay tiner had failing results. Upon
recompaction and retesting of the failing test areas, only one area (indicated by
test #2216) remained with a substandard density. The contractor assured us that

these areas will be recompacted next spring, when the construction resumes.

Ash Pond Dams

As of December 3, the ash pond dams were completed, Granular embankment i1l was
placed during the first two days of this report period. Four density tests (#2203,
2206, 2212 and 2213) performed in the embankment fi1l verified adequate compaction

was attained.

Class 5 aggregate base was placed oh the Ash Pond Access Road and the Ash Pond

Road. Thirteen density tests were taken in the road base. Except for test number
2252, the test results revealed the material was satisfactorily compact. The road
base in the failing test areas froze béfore redensification was applied. This area,
along with the previous mentioned areas, will be recompacted and retested next

spring.

Miscellaneous Areas

Granular fi11 was placed in the vicinity of the Recycle Basin, Holding Basin and
Cooling Tower #1. These areas were upgraded to the designated elevation shown on
the project plans. The densification attained by the compaction operations was
determined by performing 20 density tests. Five test areas (indicated by test
#2250, 2251, 2255, 2260 and 2262) were recorded with unsatisfactory results. All
redensification procedures were ineffective in each of these areas; The main

reason for the failing tests was the cold weather, which caused the fill to freeze

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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FIELD PROCEDURES AND RESULTS
(Cont.)

during the compaction operations. Another contributing factor was the contractor
concentrated nis fitl placement in a small area in order to minimize the frost
penetration. Consequently, some failing test areas were covered with several

feet of fill before the areas were recompacted. The overlying fill thus reduced

the effectiveness of the compatting equipment. Rather than continue, the contractor

agreed to correct the fai1ihg test areas next spring when the ground thaws.
REMARKS

The earthwork operations for the coal and ash storage areas were terminated due
to freezing weather. Eighty-three field density tests weve taken in accordance
with ASTM:D1556~6& (Sand-Cone Mefhod)‘during this period. As discussed with the
contractor, J A Danens and Son Inc. test areas will receive additional compaction
effort nexi spring when the construction resumes. A tabulation of the in-place
density tests and a summary of the test results are attached Qur inspection and
testing indicates the earthwork operations have been performed in accordance with

the project plans and specifications.

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
BECKER, MINNESOTA

#9-6252

INTRCDUCTION

This report concerns our continuing full-time inspection and testing of the earth-
work operations in the coal and ash storage areas ét_the above referenced project.
The purpose of this report is to present our inspection findings and testing results
for the period of July 15 through July 31, 1975. This work is being conducted in

accordance with your purchase order #C1030.

FIELD PROCEDURES AND RESULTS

Cooling Tower #1

During the above mentioned time period, the earthwork operations were on a much
smaller §ca1e in comparison with last year. Due to scheduling difficulties, the
éarthwork operations were limited to an area outside the company fence as defined
by Cooling Tower #2 to the west, Cooling Tower #1 to the east and the Holding Basin
to the south. This area was being upgraded in order to allow for proper drainage.
Two scrapers were hauling the granular material primarily to the area immediately

surrounding Cooling Tower #1.

Fourteen density tests were performed in the area defined above. Due to the dry
weather this month, water was continuously being added to the fi1l before applying

compaction. However, much of the water migrated through the fill, and as verified
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FIELD PROCEDURES AND RESULTS
(cont.)

by tests #2304 and #2305, where 1.8% moisture content was recorded, the contractor
was having difficulty maintaining water in the fi11'during compaction. Three of
the density tests (#2298, #2305 and #2306) revealed a substandard density was

attained by the initial compaction efforts. Subsequently, the area was recompactéd:¥ :

and two of the three failing test areas were retested with satisfactory results.
The one remaining failing test area, as designated by test #2305, is an area of

Tow moisture content which will be recompacted after a period of precipitation.

Holding Basin

On July 22, Solidification Inc began injecting dﬁémicai grout into the soil outside
the sheet piling which surrounds the Discharge Outlet Foundation and Discharge
Water Monitoring Building. Dai]y’inspections of this operation were made to assure
the grout was placed near each pile seam, and daily quantities of‘éhemﬁca]s used
were recorded. The PUWG chemical grout, which is chemically equivalent to AM-9 -
but a different trademark, was the principle agent in-producing the stiff gel. Our
records to date indicate approximately three gallons of the gel is being pumped for
every linear foot of pile seam. Assuming proper displacement of the grout, this

rate should adequately fill the air voids in the soils outside the sheet piling.

REMARKS
A tabulation of the in-place density teéfs and a summary of the test results are
attached. Our inspection and testing indicates the earthwork is being performed in
accordance with the project plans and specifications. Further supervision is being

performed and additional reports will be forwarded as the work progresses.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
BECKER, MINNEGOTA

#9-6359

INTRODUCTION

This report concerns our continuing full-time inspection and testing of the earth-
work operations in the coal and ash storage areég}at the above referenced project.
The purpose of this report is to present our inspection findings and testing results
for the period of August 1 through.August 21, at which time the earthwork opera-
tions were postponed to September, 1975. OQur work is being conducted in accord-

ance with your purchase order number C1030. .

FIELD PROCEDURES AND RESULTS

Coal Yard

The earthwork in this area consisted of upgrading the area south of the So@th Coal
Retaining Berm and north of Railroad Track #1 and preparing the subgrade for the
Coal Yard Access Road. The ceﬁtra? and eastern portions of these areas were brought
uyp to or very near Finished‘gradea Six density tests (#2317, #2318, #2319, #2320,
#2325 and #2326) were taken to verify the densification attained by the compaction
operations. As indicated by the results of these tests, the fi11 material placed

was satisfactorily compacted.

Miscellaneous Roadways

Much of the earthwork during this report period consisted of placing and compacting

1

granular fi1l in various areas of the proposed roadways, whicﬁ Tie within the plant.
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FIELD PROCEDURES AND RESULTS
(cont.)

A1l of the fi11 placed was granular material used to upgrade the roadway to top of
subgrade elevaticn. A1l of our 15 in-place density tests, which were performed in

this subgrade, have passing results.

The portion of the Loal Yard Access Road'directiy south of the South Coal Retaining
Berm was fillied to top of subgrade. Test numbers 2321, 2322, 2327, 2331 and

2332 indicate the specified compaction was attained. A small area of the Railroad
Track #1 Access Road, east of the Car Dumper Building and as located by test

numbers 2323, 2324, 2336 and 2337, was also filled to subgrade elevation. The
subgrade for the Fuel 0%3-Accé§s Road was finished, and twe tests-(#2330 and

#2333) performed along this short roadway indicate adequate compaction. The

northern portion of the Ash Trench Access Road, located by test numbers 2328, 2329
and 2334, was raised to subgrade elevation. The above mentioned completed areas were

properly prepared for the placement of Class 5 road base.

Gatehouse Parking Lot

The Gatehouse Parking Lot and access driveway were stripped of organic soiﬁ\and
subsequently filled and combacted in relatively thin 1ifts to bottom of base eleva-
tion. Of the two density tests initially taken, one indicated passing results,

while the other revealed substandard density. The failing test ares (indicated by
test #2313) was recompacted, and as verified by test #2314, the #i11 in this area was
successfully recompacted to the specified compaction. Two additicnal density tests
were performed as the filling and compaction operations vesumed. The results of both

of these tests showed the specified compaction was attained.

Cooling Tower #]

The failing test area, which was listed in report #22 and as located by test #2305,
was recompacted and retested with satisfactory results.
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A tabulation of the in-place density tests and a summary of the test results are

attached. Our inspection and testing indicates the earthwork is being performed in

accordance with the project plans and specifications.

performed when the work progresses.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
BECKER, MINNESOTA

Laboratory No. 9-6410

INTRODUCTION

This report concludes our full-time inspection”and testing of the earthwork
operations in the coal and ash storage areas at the above referenced project.
The purpose of this report is to present our inspection findings and testing
results for the period of September 1 through October 8, 1975. Our work was

being conducted in accordance with your Purch;;e Order #C1030.

TEST RESULTS

The earthwork during this report period consisted of placing and compacting
granular fill in various uncompfeted areas. These areas included the remaining
portions of the original contract and several additional i1l areas at the
request of Northern States Power. The location and. number of the density

tests define the approximate location and extent of the contractor's work.

Three parking lots were completed to the gradesspecified in the plans of the
contract. These areas included the Gatehouse parking lot and two separate
parking Tots for the Maintenance Garage and Car Dumper Building. Thirteen
density tests (8 in the Gatehouse parking lot, two in the Car Cumper Building
parking lot and three in the Maintenance Garage parking lot) were performed in
either the subgrade or Class 5 roadbase. Only test #2355,'wh1ch was performed
in the Maintenance Building parking lot, revealed failing densfty. This

area of subgrade was recompacted and retested with successful results.
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A small area between the sheet piling for the Discharge Qutlet Foundation
was brought up to design grade. Test #2363 revealed the specified density

was attained by using a small vibratory compactor.

Two retaining berms and drainage ditches were specified for construction by
Northern States Power to allow for proper drainage in. the Coal Yard. A total
of eight tests were taken for these projects. Except for Test #2364, the test
results revealed a suitable density was attained. Supptementary compaction
was applied to the failing test area, and as indicated by Test #2367, the fill

soils were satisfactorily compacted.

The surrounding area of Cooling Tower #2 was upgraded to or very near finished
grade. Tests #2397, 2398, 2400, 2404 and 2405, were performed on the fill
material employed in this area. In all cases, the specified compaction was

attained during the initial compactive efforts.

N

Subgrade preparation and Class 5 placement also took place along the access
roads for Cooling Tower #1 and the eastern third of)the road for Cooling
Tower #2. Five density tests were taken in the access road encircling Cooling
Tower #1, and two tests were taken in the completed section of roadway néar
Cooling Tower #2. The tests results indicated the material was placed and

compacted in accordance with the project specifications.

The Fuel 011 Access Road was completed with the placement of Class 5 road
base to the designated grade. Of the two density teéts initially taken; one
indicated passing results, while the other revealed substandard density.
Subsequently, the entire roadway was recompacted and retested by Test #2394,

which indicated the specified degree of compaction was attained.

F o i ey Eestig

0 B @NGINEEIFK OGS, INC.




Page 3 - #9-6410
The Coal Yard Access Road was completed from its origin in the western side
of the Coal Yard and near the Transfer House to the Gatehouse parking lot.
With the exception of a small area near the eastern edge of the Stacker-Reclaimer
Berm, the subgrade and Class 5 material were properly compacted as verified by
the results of eight density tests. In this area, approximately 70' of roadway

was not compacted due to electrical cable storage.

The western connection between the Coal Yard Access Road and the Ash Trench
Access Road was relocated to the east side of the Car Dumper Building parking
Tot, having a centerline grfd Tocation of 2028417E. Seven density tests were
performed along the Ash Trench Access Road, which was completed from the
Gatehouse parking lot to the Piant Access Roaé:'yA11 of these tests have

passing results.

Since the placement of the Rai?%oad Track #1 Access Road, several small areas
have badly ercded, making the roadway nearly unusable. At the request of
Northern States Power, the problem was rectified by sloping the roadway toward
the railroad track and installing catchbasins and culverts at regular interval
spacings. To assure the proper degree of compaction in the granular fill
and Class 5 materials was attained, féurteen density tests Were pérformed
along the corrected roadway. In all cases, the test results revealed the

specified compaction was attained.

REMARKS
A total of 67 field density tests were taken in accordance with ASTM: D 1556-64
during this report perfod, and a tabulation of these tests and a summary of
the test results are attached. It is our opinion the earthwork operations

performed under our technical supervision and reported herein were accomplished

D o Clby ERstine
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in accordance with the provisions of the project earthwork specification, with

the exception of the above mentioned portion of the Coal Yard Access Road.

This report was prepared by:

2okl O

Michael 0'Donnell,

TS IS RS

{ ey BOIC NOINERING RABOIAELHL INC.

I hereby certify that this plan,
specification, or report was
prepared by me or under my direct
supervision and that I am a duly
Registered Professional Engineer
under the laws of the State of
Minnesota.

Donovan K Stormoe, P E

Date A/~ 75 Reg.No. 10493




BLACK V& VEATCH "AREA CODE BI16
' GOMSUhﬂNG ENGINEERS ' TEL. 361-7000

- . - /C./{ 1500 MEADOW LAKE PARKWAY

P
f’:\é’ L/( !‘ MAILING ADDRESS: P.O. BOX NO. 8408
&7

KANSAS CITY., MISSOUR! 64114

PH99A500

Northern States Power Company March 31, 1973
Sherburne County Generating Plant Project 5377/5619
f Units No. 1 & 2 (E-6881 & E-7108) ) File B-4J.2
: Review of Ash Pond Dike Design TR SESREN

Danes & Moore
1550 Northwest Highway
Park Ridge, Illinois 60068

Attention: Mr. William B. Paratore

Gentlemen:

Bt s s

We are transmitting under separate cover in two packag@s one copy of the
following information for your use in reviewing the design of earth containment
structures for coal, water and ash storage:

.1. Plans for Coal and Ash Storage Area Construction - Specification 5377 D-~4C.
2. Coal and Ash Storage Area Construction - Specifications 5377 I~4C.

3. Final Report of Soil and Bedrock Investigation by Soil Exploratien Company
dated September 15, 1971.

4. Geological Investigation of Clay Deposits by Twin City Testing and Engincering
Laboratory, Inc. dated February 22, 1572.

5. Clay Sources Investigation - Phase IT by Twin City Te%tlng and Engineering
Laboratory, Inc, dated June 26, 1972,

6. Interim Report dated March 23, 1972 by Twin City Testing and Engineering
Laboratory, Inc.

7. Seil Investlga*xon - Proposed Clay Borrow Eeport by Soil Exploratlon Company
dated February 26, 1973.

8. Black & Veatch Supporting Analy51s II-K -~ Seepage Control dated November 10,
1972. (Three Volumes)
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A BLACK & VEATGH

Mr. William G. Paratore -2~ ‘ March 31, 1973

This data should allow you towproceed with your review of the design for the
ash pond dikes gs requested by Northern States Power Company. We are presently

* prepaving a summary report covering design of coal, water and ash storage area
facilities. A copy will be provided to you when it is completed.

Please contact us if you have any questiouns.

Very truly yours,

’\fLACK &
VJML-»

R. Bel en

T e—
Rt

JRB:11b
CC: Mr. J. R. Zylkowski (3)
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Mareh 1, 1973

Mz. R.M. Butcher

Black and Veatch Consulting Enginsers
P.0. Box 8405

Kansas City, Missourl 64114

Dosr Mr. Butcher:

|
E
i

-

381

o

SETRAURME COUNTY CTHERATING TFLART
Taviaw of Ash Pond Dike Dest
DIN 995500

5
5o

g
~
.
3
=

5 (¥
A, At "

Avhile apo, we talked to vou about our possibly hiving an outesilde conzultaut

' to veview the design of the ash pond dikes. T was our feeling that the MICA
was very conzernad with leskage and dike fallure and that we should respond

with an indepeadant design veview. To this end, we have hived Dacmes and Moowe
to veview the desisn dvewings and gpecifications, evaluate the foundation des

sign, evaluste the stabiiiiy, settlement and ssepage and to submit a2 written

e fem Pedir W 3 K . i 4 .
weworih of theiyr findings.
¥ A i

e L

We have askhad Demes aand Moorse to start work on sbout Maych 1, 1973 and to
complate thailv veport by Apvedl &, 1973, To do this, they will need s praliminsxy
gat of drowings and spesifications end ¢ swmary of deslgn data and deslgn cole
feria as scon as possible. We ask you o plesee forwerd tha above Lo:

0068
Pavato e

Je are planming on & meeting with Black and Vestch and Dames and toore prlow
to April 8, 1973, in order to dlscuss vesulis end ivon out any differences.
Pigasge iet me know 1f vou have any problems or resevvations regarding the
above schedule,

Yours very truly,

i

A Jrhnson, PN,
Senilor Clvil dngilaesy

PAS S

Rah

ey FLRL Zylleweld

SR
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CONSWLTING ENDINEERD 1N THE AFPUERD CARY S21ENTES

IS0 NORTHWEST HIGHWAY « PARK RIDGE, ILLINQIS 60068 + (3i2] 2e7-8120
CAGLE: DAMEMOQRE TELEX, R8-R491

February 22,

Northern States Power Company
414 Nicollet Avsnue
Minneapolis, Minnesota 55401 FEB 28 1872

Attention: Mr. Pete A. Johnson
Senicor Civil Engineer

Gentlemen:

Proposal—-Review of Design Criteria
and Project Epecifications

Proposed Ash Pond

Snerburne County Generating Plant
Sherburne County, Minnesota

For Northern States Fower Company

: In accordance with our recent discussions with
i Messrs. Jeryy Zylﬂcwsk;, Zoger Hertzberg, Pete Johnson,

§ and Richard MeGinnis with Northern States Power Company
‘ we are pleasg o submit this provcsal for engineering
studies to be verformed by Dames & Moore for the
Provosed Ash Pond to be constructed at the location of
your proposed fossil fuel plant to he constructed in
Sherburne County, Minnesocta.

2

an«

We understand that the proposed plant has been
designed by the firm of Black & Veatch, located in
Kansas City. We have been provided with certain informa-
tion regarding the Proposed Ash Pond. We understand tnat
additional information regarding the Ash Pond will Ze
provided to us in the near future. The required additional
information will include the design report prepared by
Black & Veatch which will be submitted to ycu on or abcut
March 15, 1973. Project specifications and contract draw-
ings will also be provided in the near future to us.




Northern States Power Company
February 22, 1973
Page -~ 2

We understand that you would llke to receive our
report by Aprll 8, 1973.

The purposes of our engineering studies will be
as follows:

1 - To review, in detail, the foundation
design of the presently proposed
Ash Pond as designed by Black & Veatch.

2 - To review the project specifications
for the Proposed Ash Pond.

3 - To review the construction drawings
for the Proposed Ash Pond.

4 - To evaluate the stability, settlement,
5 and seepage losses of the Propcsed Ash
Pond. e
5 - To submit a written report - -presenting our
comments and recommendations for the
presently Proposed Ash Pond.

We are in a position to commence our engineering
review within approximately one week after authorization.
Because of the time limitation for this project, we would
like to commence our engineering services as soon as possible.
We will contact yvou during the coursc of ocur enginecerin
studies to inform vou of our progress. 1t is anticipated
that a meeting will be held in the offices of Northern States
Power Company sometime in early April to present our comments
and recommendations. We understand that at this meeting
representatives of Northern States Power Company, Black & Veatch
and Dames & Moore will be present.

We propose that our fee for the performance of our
englneerlng studies be determined on a time-and- expense basis
in accordance with the attached "Schedule of Charges. On
this basis, we estimate that our fee will be on the order of

$8,500.
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Northern States Power Company
February 22, 1973
Page — 3

During the course of our work we will provide
Workmen's Compensation Insurance as required by law and
Public Liability and Property Damage Insurance in excess
of $1,000,000.

Should you have any questions regarding the
contents of this proposal, please contact us. We look -
forward to again assisting Northern States Power Company
on this very interesting project.

Yours very truly,

T sarreoy o AT
e 2k ek B F Le8 VV.L\M

47/“” e

William G. Paratore
Associate

WGP :mf
Five Copies Submitted
Attachment -~ Schedule of Charges
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¥ SCHEDULE OF CHARGES AND GENERAL CONDy I:E‘!ONS

DANMIES & s be it g

UNITED STATES & CANADA

" The compensation to Dames & Moore for our prc.)fessional' se;'vic'e's is based up:on" and 'mcasuréd by the fol]ox%ring elements,
which are computed as set forth below. o
PERSONNEL CHARGES

Charges for employees are computed by multiplying the total direct salary cost of our personnel by two and one-half. The
total direct salary cost shall be a sum equal to the direct payroll cost (computed on a typical annual basis and expressed as an
average hourly rate) plus 25 percent of same to cover payroll taxes, insurdnce incident to employment, holidays, sick leave
vacations, etc. The time of a partner or retained consultant devoted to the project is charged at an assigned billing rate.

The 25 percent emplovee benefit factor is used for work performed by personnel assizgned to offices in the United States and Canada. For work
performed by personnel in our offices in other countries, it will vary depending on the employee benefits paid in the particular location,

When outside the United Swates, eraployees” and pariners’ total direct salary cost will be increased by the premium customarily paid by other
,organizations for work at that location, : ‘ . AR .

Time spent in either local or inter-city travel, when travel is in the interest of the work, wili be charged for in ai‘.coz_dance with the foregoing
schedule; when traveling by public carrier, a maximum charge of eight hours per day will be mude, : :

EQUIPMENT CHARGES ‘ _ S _
_Computer control of project cosis will be billed al a rate of $1.25 per each $30 of job charges, Other Dames & Moore
equipment, if used, will be billed at the rates noted in the Appendix, : : :
" OTHER SERVICES AND SUPPLIES

Charges for services, equipmant gnd fagilities rot furnithed divcetly by Dames & Moore, and any unusuzl items of expense
not customarlly incurred in our normal operations, are computed on the basis of cost plus ten percent. Such items include:

Rental and operation of diilling equipment Renial vehicles '

Erecting facilitics for the performance of fieid tests ) Priviting and photographic reproductions

Surveyving tervices ‘ Long distance communications

Shipping chasges fur equipment of samplios 5 | fees, insurance, permits and licenses

Subsistence Services of tosting luboratories

Fares of public carriers : : Sepvices of explosives technivians
BILLING

Statements will be issued every four weeks, payable upon rece

oounless otherwise agread,

Inferest of %% per month {but not excvuting the maximum rafe sliowable by Jaw) will be payable on any amounts not pajd within 30 days,
payeent thereatter to be applied first 10 acerued interest and then 1o the principal unpaid ameunt. Any attorney's fees or other costs incurred
i cotiecidng any delbgdent wuouni shall be paid by the Chene R ‘ : :

In the event that the Client requests termination of the work prior to completion of a report, we reserve the right 1o coniplete such analyses
and records as are necessary t¢ place our files in order and, where considered by us necsssary to protfect our professional reputation, to
complete a report on the work performed to date, A termination cherge to cover the cost thereof in an amount not to exceed 30 percent of all
charges incurred up 1o the date of the stoppage of the work may, 2t the discretion of Dames & Moure, be made.

“Rates are subject 1o change upon notification.

WARRANTY AND LIABILITY

Dames & Moore warrants that our services are performed, within the limits prescribed by our Clients, with the usual
thoroughness and competence of the engineering profession. No other warranty or representation, either expressed or
implied, is included or intended in cur proposals, contracts ot reports. A .

Qur Hability to the Client for injury or damage to persons or property arising out of work performed for the Client and for
wiich legal liability may be found to rest upon us, other than for professional errors and omissions, will be limited to our
*. general lability insurance coverage, which we maintain in limits in excess of §3,000,000. For any damage on account of any
" error, omission or other professional negligence, our Hability will be limited o a sum not to exceed 550,000 or our fee,
whichever is greater. In the event that the Client does not wish to limit our professional liability to this sum, we wilt waive
this limitation upon the Client’s written request provided that the Client agrees to pay for this waiver an additional
consideration of 4% of our total fee or $200, whichever is greater.

In the event the Client makes a claim against Dames & Moore, at law or otherwise, for any alleged error, omission or other act arising out of the
performance of our professional services, and the Client fails to prove such claim, then the Client shall pay all costs incurred by Dames & Moore
in defending itwelf against the claim.

1T 94 ©° FTIYTYT O TN
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SHERBURNE COUNTY GENERA
E 6381 -

TRANSMITTAL MANIFEST

Date _ July 27, 1973

To:

o G o

JE
R
.V
A
IL

-
.
[
.

Gilberts (2)
Zy lkowski

o]

Sullivan

il Bl

B g e £

Johnson

Mﬁ" E (JEK, RLH, GJ%

Description:

Dames & Moore Report om Review of
Design Criteria and Project Specification
for Sherco Ash Pond Dikes

Remarks:

For your informatiom.

FORM 0330-258

P.A. Johnson/gg

FROM

MORTHERN STATES POWER COMPANY
PLANT ENGINEERING & CONSTRUCTION DEPARTMENT
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REPORT
REVIEW OF DESIGN CRITERIA AND PROJECT
SPECIFICATIONS

PROPOSED COAL AND ASH STORAGE AREA
SHERBURNE COUNTY GENERATING PLANT -
UNIT 1 '
SHERBURNE COUNTY, MINNESOTA

FOR ' :
NORTHERN STATES POWER COMPANY

AR e



IBGO NORTHWEST HIGHWAY « PARK RIDGE, ILLUNCIS 60088 + (3i1R) 207-8120
CAELE DAMEMORE TELEX. Z2&-243!

July 17, 1973

Northefn States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. Pete A, Johnson
Senior Civil Zngineer

Gentlemen:

Eight copies of our "Report of Review of Design
Criteria and Project Specifications, Proposed Coal and Ash
Storage Area, Sherburne County Generating Plant - Unit 1,
Sherburne County, Minnesota for Northern States Power Company"
are herewith submitted.

The scope of our services were planned in
collaboration with Messrs. Jerry Zylkowski, Roger Hertzberg,
Pete Johnson, and Richard McGinnis of Northern Stares Power
Company and were outlined in our proposal dated FPebruary 22,
1973. This work was authorized by your purchase order
No. C-86459.

Preliminary copies of the project specifications,
construction drawings, supporting analyses, boring logs, and
laboratory test data were submitted for review by Black &
Veatch, Consulting Engineers. Following our review of the
preliminary project plans and documents, a joint meeting
attended by representatives of Northern States Power Company,
Black & Veatch, and Dames & Moore was held in Minneapolis
on May 1, 1973. During the meeting, agreement was reached
regarding certain modifications of the proiect documents
and the need for additional laboratory tests to substantiate
assumptions used in the supporting analyses.
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Northern States Power Company
July 17, 1973
Page - 2

Subsequent to the May 1 meeting, additional laboratory
tests were performed and Black & Veatch prepared final versions
of the project documents. We have completed our review of
these documents and are in agreement with the final version.
However, we have noted that the revised gradation requirements
and lift thickness for filter blankets and proof-rclling of the
clay blankets prior to filling had not been incorporated in
the project specifications at the time of our review. All
modifications noted in Memorandum 519 by Black & Veatch, dated
June 18, 1973 shcould be incorporated in the specifications before

- issuing the project documents in final form.

Pleagse do not hesitate to contact us if you have any
guestions pertaining to the contents of this report. It has
been a pleasure to be of service to you on this project.

Yours very truly,
DAMES & MOORE

A D s

William G. Paratore
Partner

WGP :RWC:sb



REPORT
REVIEW OF DESIGN CRITERIA AND PROJECT SPECIFICATIONS
PROPOSED COAL AND ASH STORAGE AREA
SHERBURNE COUNTY GENERATING PLANT - UNIT 1
SHERBURNE COUNTY, MINNESQOTA
FOR

- NORTHERN STATES POWER COMPANY

INTRODUCTION

This report presents the results of our review of
design criteria and project specifications prerformed for the
proposed coal and ash storage area for the Sherburne County
Generating Plant - Unit 1 in Sherburne County, Minnesota.

The purposes of our engineering studies were as follows:

L. To review the design and supporting analysis,

including stability, settlement, and seepage, for
the Proposed Coal and Ash Storage Area submitted
by Black & Veatch, Consulting Engineers.

2. To review the project specifications and construction -

dﬁawings for the proposed construction. |

3. To provide an evaluation of the design, supporting

analysis, project specifications, and construction

drawiﬁgs for the proposed construction.

S A e e B R SN



DESIGN CRITERIA

SOIL PARAMETERS

The relevant soil parameters for design of the earth
retaining structures for the coal and‘ash storage facilities
include:

1 - In-Situ Natural Soils and On-~Site Cohesiaonless

ﬁmbankment Fill Material

» Density

. Anglé of Internal Friction

* Permeability

- 2 - Impervious Core and Impervious Blanket

* Density

* Shear Strength
Permeability
3 - Filtet Blankets

‘-Density

Gradation
Angle of Internal Friction.
Permeability
So0il parameters used in the analyses are based on
~the results of field andflaboratory tests performed on the
in~situ natufal_soils and borrow materials by Dames & Moore

and by Soil Exploration Company, Inc. as documented in the

report of "Supporting Analysis II-M" by Black & Veatch dated
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June 27, 1973. fhe borrow materials selected for construction
of the dikes, impervious core and blankets, filter blankets,

and slope protection are suitable for the proposed construction.
The soil parameters used for the analyses are, in each case,
réasonable and consistent with conservative practice.

SETTLEMENT

The natural granular soils underlying the embankments
are relatively incompressible and freemdfaining. Settlements
may be expected to be relatively minor and will occur sinmultan-
eously with the application of the loads. A maximum settlement
of approximately two inches undexr the dikes was computed. The
compression parameters used in the calculations and the magnitude
of settlement have been verified by independent calculationé
performed by Dames & Moore.
SEEPAGE

The coefficients of permeability of the embankment
and foundation soils used in the seepage analyses appear to be
conservative but reasonable in view of possible unforeseen
variations in the natural soils and compacted £ill. The
seepage calculations have been verified by Dames & Moore. The
computed seepage losses are well within tolerable limits. Filter
blankets have been provided to control seepage péths and to
carry seepage water to collection ditéhes.. The gradation char-
acteristics, permeability, and thickness requirements of the

filter blankets have been checked.and found to be adequate.



SLOPE STABILITY

Stébility analyses of the slopes have been performed
for all cénditions which could be reasonably anticipated during
the service life of the structures. The soil parameters and
loading conditions used in thesé analyses have been cohservér
tively chosen. Selected critical cases, including full
reservoir with earthguake loading, have been verified by Dames
& Moore. Those cases which were not specifically verified are
loeos wiibdiial and wie cuwmputed ractors of safety appear to be
reasonable andrconsistent.

“The factors of safety for the slopes used in the
design are adequate to ensure the safety of the structures.
Morecver, the computed factors of safety probably represent
lower bound values in view of the conservative assumptions of

soil parameters and loading conditions used in the analyses,.

CONSTRUCTION

COMPACTION CRITERIA

Granular Soils. It is specified that granular soils
will be compacted to at least 95 percent of the maximum dry.
density as determined by the ASTM 1557 Method of Compaction.

This compaction requirement is considered satisfactory for
the proposed construction and ié consistent with the density,
'pérmeability, and Shear”strength parameters used in the suppérting

analyses.

N AT AT R T, S s Sy = XA T St o ey
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Impervious Soils. The clay core and impervious

earth blankets will be compacted to at least 93 percent of

- the maximum dry density as determined by the ASTM 1557 Method
of Compaction at a moisture content between optimum and three
percent wet éf optimum. This degree of compaction should be
obtainable under field conditions and is consistent with the
'permeability and shear strength parameters used in the aﬁalyées
of seepagé losses and slope stabiliﬁya

PROOF~ROLLING

Proof-rclling of the exposed natural—soils to a dry
density qf at least 95 percent of the maximum prior to construc-
tion of the dikes and impervious earth blankets is required.
This compaction criterion is sufficient to restore the exposed
natural soils to a condition equal or superior to the in-situ
condition and should be readily obtainable in the field.

Prooffrolling of the clay blankets within the ash
ponds immediately prior to filling is also required to knead
the surface and close any shrinkage cracks that may develop.
This requirement is essential for the prevention of excessive
seepage losses and piping.

PLACEMENT OF FILTER BLANKETS

The required thickness of filter blankets is 18 inches.
This thickness 1is adequate to carry the anticipated seepage

‘quantities, if it is properly constructed. Placement of the



filter‘blaﬁkets should be cloself supgrvised to ensure that
particle size segregétion and contamination of the filter’
material by the adjacent embankment £ill méterial is prevented
énd that proper compaction is achieved. The filter material
should be placed in lifts no greater than 12 inches in

thickness.
""‘"000"“"

If ybu have any quéstions concerning the information
contained in gpis report, please do not hesitate to contact us.
Respectfully Submitted, |
DAMES & MOORE

2 D

William G. Paratore
Partner

Richard W. Christiansen
Project Engineer

- WGP:RWC:sb

Eight Copies Submitted



GENERAL COMPUTATION SHEET

FORM 17-4103 N Northern States Power Company
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H “ SHERBURNE COUNTY GENERA M, PLANT UNIT NO. I &2
4 ~ E6881-Ev7ios .
TRANSMITTAL MANIFEST

Date . J 9_11_@Jw”]:gz..3__%_~%m.
To: G.V., Welk .

P.A. Johnson

Pile

i
~f

i e TN 12t g

§

Description:

SPECIFICATIONS' FOR COAL, ASH AND WATER STORACE
AREA SEALING

Remaris:

ATTACHED ARE THE "SMMARY SPECIFICATIONS" FoOR THE
CONSTRUCTION OF SEALED AREAS AT SHERCO FOR YOUR
USE WITH PCA,

PAJ /kmg

FROM

NORTHERN STATES POWER COMPANY
PLANT ENGINEERING & CONSTRUCTION DEPARTMENT

FORM 353330
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BLACK & VEATCH AREA Cobe 816
CONSULTING ENGINEERS - TeEL. 361.7000

1500 MEADOW LAKE PARKWAY
MAILING ADDRESS, .0, BOX NO, B40S
KANSAS C.li'l"l’. MISSCURI 64114

Northern States Power Company June 21, 1973
Sherburne County Generating Plant B&V Project 5377/5619

Units No. 1 & 2 (E-6881 & E-7108) B&V File A~10
S1PHSTF240

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnescta 55401

Attentiom: Mr. J. R. Zylkowski
Gentlemen:

Enclosed are six (6) copies of the SUMMARY SPECIFICATION FOR COAL, ASH AND
WATER STORAGE AREA SEALING including Drawing NF-53266-B.

This report has been prepared in accordance with Mr. P. A. Johmson's com-
ments regarding data contained in the report titled SUMMARY DESCRIPTION OF
GROUND SEALING THE COAL, ASH, AND WATER STORAGE AREAS dated January 3, 1973
and supercedes that rTeport.

/s '
It is our understanding you willasue this data to advise regulatory agencies
of the design features for sealing of the coal, ash and water storage areas.

Very truly yours,

éﬂohn E. Belden

JRB:jat
Enclosure

ce: (3) Mr. J. R. Zylkowski




July 19, 1973

Mr C A Johannes, Dircctor

R Divizsion of Weter Quality

Minnesota Pollution Control Agency

717 Delawnye Streocot Boutheast

Minneapolis, Minnosota 55440

- Attn: Geovrge R Koonce

SHERBUINE COUNIY GELLSAGTING PLANT E-6831
Coal, Ash and Water 3torage Areas
Sealiny Specifications

ey o e

At LY. T .H: A’-"QU

In asccordance with Condition No. 8 of BExhibit A (Water), of Permit
doted July 11, 1272, wo have cneleged two (2) coplen of tho finol
dezign fentures and constructicon plans for the coal stornge aren,

recycle banin, heoiding basin, bottom ash pond and f£ly ash pond nt

| . elat '-ﬁo

our Sherbuine Comnty Generating Plant., Tha attachments are iden-
tified ae follow :

1)} "Summary Specification for Ccal, Ash and
. Watesy Storage Area Sealing" dated Juna 20,
1973.

2} Drawing Mo, NF-53256-B
"Ground Sealing the Coal, Azh and VWater "
Storage Areas - General Plan for Informatlion®

Construction will procesd with this phnse of the project upon
receipt of your approval of the attached plans and specifications.

Your cooperation in expediting this matter will bh greﬂtly apgram

7

WELK, Director
equlatory Activities

lfa
Att.

Bee: 3 V Sullivan
{-J- R Zylkowski
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V’ )
Me. R.M, Butcher '
Black and Veateh Consulting Enginsexs .y
P.0. Box 8405 :‘3
Ransag City, Missouri 64114

Dear'Mr.'Butcher:

SHERBIRNE CCUN?Y CEMERATING PLANT E-6821
Sealing of Coal Yard and Various Ponds - Information to MPCA
DIN  PHESTF240

Wa have reviewed drawing NP-53266-A, Proposed Solid Waste Digposal Plan and
the document tltled Summary Descrlption of Ground Sealing the Cozl, Ash and
Water Stovesge Arsas ssnt under your letter dated December 29, 1572,

We think that the drawing meats oud requirsments, but it ghould be revised to
raflect our latest concept on the limits of elay sealing for the coal yard, We
alse think we should remain vague wherever possible, such as gpeciifving topuoil
on the dike 2lopes without a thickness, We also think that the title should be
vevized to YGround Sealing the Coal, Ash and Water Storage Areas - Geneval Flan
for Taformetion”, Ye zvz enclosing 2 warkedeup print with our commeats,

He feel the dooument ”Sr%ﬁarv Description of Ground Sealing the Coal, Ash and
Water Storage Areas’ contalns too much information on operation of thepe ponds
anst emphasives the ?ﬂﬁ?““‘?L paliutionteo heavily. We would prafor that you
davalan 2 oma or b Vawrmare epecification for coal, z2ch and watew
steraps ovon mkali‘;‘ which would tell the MPCA the physical inflormabion about
vhat greas we intend to seal, the clay thickness selected and clay gquality used.

Yours very truly,

P.A. Johnson, P.E,
Senior Civil Enzinecer

PAI /o

Enclosure

cer  J.R. Zylkowsid
G.V, Welk



BLACK & VEATC

Northern States Power Company  June 20, 1973

Sherburne County CGenerating Plant ’ B&V Project 5377/5419
~ Units Nos. 1 and 2 (E~6881 and E-7108) o ‘ B&V File A-10
S1PHO7F240 . : -

SUMMARY SPECIFICATION FOR

COAL, ASH AND WATER STORAGE AREA SEALING

A. AREAS TO BE SKALED.
ISeals are to be placed in all coal, water and ash storage areas Qhere

the quality of natural ground water could be affécted by seepage. The a:eas‘
to be sealeq‘with_éompacted earth blankets are shown on aﬁfached Drawing
NF-53266-B and as follows:

Coal Storage Area

Reeycle Basin

Holding Bésin

Bottom Ash Pond

Fly Ash Pond

~.

B. SPECIFICATION REQUIREMENTS FOR EARTH BLANKETS.

1. Earth Blanket Material. The earth blanket material shall be obtained :

from a borrow area located about 6 miles northeast of the Sherburne County
Generating Plant. The material shall have a permeability of lx10“7 em/sec
or less when comﬁacted. The classification, thickness, and placement location

of materials shall be as follows:‘



BLACK & VEATCH

Northern States Power Company 2
Summary Specification for Coal, Ash and
Water Storage Area Sealing

B&V Project 5377/5619
June 13, 1973

Designated Use

Material *Unified Soil ‘Compacted
-Pescription Clagsification Thickness
Clay Core ' CL Varies 20'-0" at Base

to 10'-0" at Top

Earth Blanket

Type-1 : CL = - : 4'-g"
Type 1 CL | 1'-6"
Type 2 cz,(%Ej}*—Ef 116"
Type 2 CL, sC . - - 1'-Q"
. ; . . ® ‘
Type 3 ' sC 0'-6"
Type 4 sc, sc-§M  © 1'=p"
CL-SC :

#$ee attached Table 1, Unified Soil Classification

2. Subprade Preparation. Prior to placement of the

At Plant Site

Embankment at
Ash Ponds

Within Embankment
at Ash Ponds

Holding &'Recycle Basins

tr,
.o

Bottom of Ash Ponds

Bottom 12" 4in Ditches in
Coal Storage Area

Top 6" in Ditches in
Coal Storage Area

Coat Sforage Area

clay core and earth

blankets, the subgrade shall be cleared and grubbed, organic material removed,

thoroughly compacted to 95 per cent of maximum density, at optimum moisture

content and preof rolled,

3. Embankment and Earth Blanket Construction. The cla& core for the

embankments and earth blankets shall be compacted to 93 par‘cent of maxinum

shall be within a range of 0 to 3 per_céht above optimum,

"density at optimum moisture content, During compaction the moisture content

‘4., Recompaction of Earth Blankets. All compacted earth blankets within

the bottom ash pond, fly ash pond, holding basin and recycle basin shall be

recompacted and sealed just prior to being filled.
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MENNESQTA PQQLU?IONIGOMTROL AGENCY

717 Delaware Stremt S.EJ ‘theapwhs Minnesota 55440

November 8,

1973

Mr, G. V. Welk, Director Regulatory Activities
Northern States Power Company

Minneapolis, Minnesota

Dear Mr,

Confirming my discussion with Mr,

Welk:

55401

Northern States Power
Company

Sherburne County Generat-
ing Plant

Re:

Schenzel, the sealant

specified for the fly ash and bottom ash basins at the
Sherburne County Generating Plant is not adequate to pre-

vent contamination cof the ground water,

The Agency requires

that such basins be sufficiently sealed so that the maxi-

mum amount of water lost by percolation does not excesad

gallons per acre per daye.
specifications of the basins will be modified so that the
water lost by percolation does not exceed this value,

50

We expect that the plans and

We also require plans and specifications of the cooling
towers that include a
and the tower performance characteristic,

detailed typical tower cross section

If yvou have any guestions, please contact us,
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PLEASE HANDLE FILE
RETURR 10

NOV TS

.

Yours very truly,
N, } -
I i //.ﬁ o
I s A NIRRT~
Robert A, Kalser
staff Engineer
Section of Industrial & Other

Wastes
Division of Water Quality
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INTERNAL _TORRESPONDENCE

—

FORM 115.5183

CATE January 31, 1974
Mr: J. A. Noer o LOCATION -
Mr. G. V., Welk, Directoxr - Regulatory Acitivties " Location

Attentionn: Mr. E. H, Schentzel

SHERBURNE COUNTY GENERATING PLANT

suUBJECT UnitS 1 and 2 E"6881/E"7108

’h pond ig under construction and is scheduled for completlon in 1974¢”\Th0 design

I T e e e

v }

Ash Pond Pesign

Twin City Testing & Engineering Laboratory, Inc. has reviewed the permeability
of g}ylgsh sludge and the clay soils used to-line the fly ash pond. i:iggched wd9g~¢ﬂ‘u%"_
is a copy of their report; dated January 23, 19744 As you krow; the fly ash f’/“,d,yk !

TlinéTddek earthion dikes with a clay core and an 18 inch ¢lay Iihér for sealing
the 68 acre pond., It is anticipated that the pond would be filled to a level
of 4 feet as soon as the clay liner has been_placed to maintain the integrity
of the clay, Anticipated operation of the pond is to maintain an average of

6 to 10 feet of water above the sludge. As sludge is deposited, the water
elevation will increase. After the ultimate elevation of the pond is reached
(996 'msl), the amount of water will be gradually decreascd until only fly ash

. sludge remains, A new pond would then be placed in service. The expected

life of the first pond is 10 to 12 years.

Twin City Testing used Darcy's relationship for seepage calculations. Ignoring
any effect of fly ash sludge, the 18 inch clay liner has a predicted seepage
rate of 20 gallons per acre per day at a minimum water elevation and a scepage
rate of 340 to 680 gallons per acre per day at the ultimate water elevation.
This is based on a permeability of 0,5 X 0_8 centimeters per second and 2.2
MMpentlmeters per second respective ] e

Bl & Veatch calculated seepage rates by a finite element method avalysis

These calculations result in a seepage rate of 5 gallons per acre per day aL
elevation 9507, 46 pallons per acre per day at 970" (tho average elevation), and
108 gallons per acre per day at 996’ (the ultimate elevation). These calculations
were based on a permeability of 1 X 1078 centimeters per second. The average per-
meability of clay tested to date is 1.1 X 1078 centimeters per second,

Black & Veatch also investigated seepage rates for various thicknesses of clay.
2ry 1 ouement is predicted for a thicker clav lining. Tor example,

a 36" clay liner could reduce ihe seepage /% at the average clevation of 970"
and 17% at the ultimate elevation of 996', The approzimate cost of doubling
the thickness approaches $400,000. Also, it would be difficult to obtain a
large increase in the requlred quantlty of clay

Please contact us if we can be of further assxstance.

e ?/&770@1

JAN/ ir A. Noer, P, E,
Attachment Supervising Ingineer - Mechanical
cc: P A Johnson

J A Smith

J R Zylkowski



PERMEARILITY TESTS OF SOIL

PROJECT: PROPOSED CLAY BORROW AREA
NEAR BECKER, MINNESOTA

REPORTED T0: Black and Veatch

LABORATORY NUMBER: 18579

SAMPLE DESIGMATION:

URIFI

[ R

D SOIL CLASSIFICATION:

ATTERBERG LIMITS:

Liguid Limit (%)
Plastic Limit (%)

-

MOISTURE - DENSITY RELATION {ASTHM: D_

Maximum Dry Density (pcf)
Optimum Moisture Content (%)

PERMEABILITY TEST:

Trial ,

Type Test

Type Speciman

Sample Diameter (in.)
Sample Length (in.)

" Molded Dry Density {pcf)
Molded Moisture Content (%)
Effective Sample

Confining Pressure {(psi)
. Head Differential {cm)
Coefficient of Permeability
{cm/sec at 209 C)

Composite sample from borings‘SB, 91,

92, 93 and 94

Sandy Clay, Brown

-

26
12
1557-70) :
128.7
10.7
1 2
Falling Head Falling Head
Remolded Remolded
2.81 2.81
3.60 2.95
124.8 124.8
7.0 10.0
4 4
71 78

1.2 x 1077 7.8 x 1078

(cL)

184 _
5.0 x 10

3
Falling Head
Remolded

2.93
3.11
124.8
15.0
4

9
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PERMEABILITY TESTS OF SOIL

BEPORTED TA:  dorthern States Power Company

LauURATORY HUMBER:  9-4919

SAHPLE RUMBER

UHIFIED SOIL CLASSIFICATION

L JCATION

CLEVATION

HISTURE-DENSITY RELATION
{ASTH:DT5H57-70)

ddaximum Dry Densify (pcfi

Uptimum boisture Content (7))
PERMCABILITY TESTY

Type Test

Type Specimen

sample Diameter (in.)

Sample Height (in.}

Ury Density of Test Specimen {pcf)

Molded Moisture Content (%)

Confining Pressure {psi)

Hater Head (in.)

Hater Temperature

Coefficient of Perwe1;17?tv - K
{em/sec @ 200¢)

13-P-1
S¢

50'S of north
dam, Sta. 3+00

gaat .

124.5
12.0

Falling tead
Undisturbed
2,86
£.95

111.5

2.27 % 10°8

October 10, 1973

13-p-2
SC

50'S of north
dam, Sta. 3+00

944"

Falling Head
Remolded
2.56

2.595

109.6

14,6

38

22

5.5 X 1079




PERMEABILITY TESTS OF FLYASH

PROJECT: SHERBURNE COUNTY GENERATING PLANT, NEAR BECKER, MINNESOTA

. REPORTED TO: Northern States Power Company

LABORATORY NUMBER: 9-5107

SAMPLE CLASSIFICAITON:

PERMEABILITY TEST:

Trial

'Type Test

Type Specimen

Sample Diameter (in.)
Sample Length (in.)

Effective Sample
Confining Pressure {psi}

'ﬁead Differential (om)

Coefficient of Permcubility
{em/sec at 207 C)

DAT

Flyash, gray

1
Falling Head

Hydraulically Placed

. "1'
1.5

None
55

1.2 x 1074

E: January 15, 1974

2
Falling Head

Hydraulically Placed

[g]
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' ' | £45-346901
LB CITY TESTING ano ENGINEERING LABORATORY, INC.
ENGINEERS AND CHEMISTS

662 Cromwell Avenue -« St Paul, Minn, 55114
REPORT OF: PERMEABILITY TESTS ON FLY ASH MATRRIAL

DaTE: Janudry 23, 1974

LABORATORY No. 9-5107 PAGE: 2

TEST PROCEDURES AND RESULTS

The recent testing program consisted of conducting two permeability tests on
hydraulically-placed specimens of fly ash. Samples of the fly ash were obtained
from your Black Dog Plant on November 9, 1973. We understand the fly ash
obtained from that piant is similar to the material expected to be produced at
the Becker site.

The falling head permeability test results indicate k-values (coefficient of
permeability) of 1.2 x 10°% cm per second and 1.8 x 10-% cm per second. The
test results, along with other pertinent test information are shown on the
attached permeability test data sheet.

-

. , ANALYSIS AND CONCLUSIONS

The permeability tests performed to date indicate the fly ash has a permeability
rate about 1000 to 10,000 times larger than the permcability rate for the clayey
soils being used to line the ash pond. On this basis, it is our judgement that
the fly ash will not impede the flow of water from the ponds., Rather, the clay
liner itself will have to be relied upon for reducing scepage 1losses to acceptable
amounts.,

The seepage loss rate from the ponds will vary, depending on the level of water

in the ponds. JTor a 1';' thick clay lining, we estimate secepage losses will range
from about 20 gallons per acre per day i the water level is at pond Bottom eleva-
tion to in the range of 340 to 680 gallons per acre per day if the liquid level is
50" above pond bottom elevation. These scepage losses are based on Darcy's
relationship for scepage assuming the clay will become saturated and all head
Iosses will occur in the clay lining material. The permeability test results
available to date for the clay lining material, if placed above optimum moisture
content, indicate an average k-value of 1.1 x 10-8 cm per second, with the test
results ranging from 0.5 x 10-8 em per sccond to 2.27 x 10-8 cm per second. In
general, all cliay lining material placed to date has been placed at a moisture
content above optimum moisture content. Additional checks of the estimated
secpage can be made when the results of additional permeability tests become
available.

Very truly yours,

TWIN CITY TLESTING AND
ENGINEERING LABORATORY, INC.
ST e < '
C/”’_'.',;““‘-»m_ //_\ ‘;.-M.:::>-L
Donovan K. Stormoc, P.E,

——

DKS:ps
Encs.




REPORT OF:
SHERBURNE COUNTY GENERATING PLANT
‘ NEAR BECKER, MINNESOTA
REPORTED TO:Northern States Poy
414 Nicollet Mall

PROJECT!

er Company

G ane ENGINEERING 1

ENGINEERS AND CHEMISTS
662 Cromwelf 'Avenue«_
PERMEABRILITY TESTS ON LY ASH MATERIAL

$45-3601

ADORATORY. INC.

3t Pawl, Minn. 55114

DATE: January 23, 1974

FURMISHED By

COPIES ToO:
Minneapolis, Minnesota 55401
Attention: Mr, Rggg_ﬁohqigg
LABORATORY No. 9.5 07
SUMMARY
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NORTHERN STATES POWER COMPANY

MINNEAPOLIS, MINNESOTA LrA0y

L]

February 8, 1974

Mr George Koonce, Section Chief
Industrial and Other Wastes
Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, Minnesota 55113

EHERBURNE COUNTY GENERATING PLANT E-6881/1-7108
Ash Pond Storage Area
Supplemental Information -

As a result of recent discussions in your office concerning the
design data of the fly ash storage ponds at the Sherburne plant,
we are submitting the following information to supplement plans
and specifications filed with your office on July 19, 1973:

Twin City Testing & Engineering Laboratory, Inc. has reviewed

the permeability of fly ash sludge and the clay soils used to
line the fly ash pond. Attached is a copy of their report,

dated January 23, 1974. As you know, the fly ash pond is under
construction and is scheduled for completion in 1974. The design
includes earthen dikes with a clay core and an 18 inch clay liner
for sealing the 68-acre pond. It is anticipated that the pond
will be filled to a level of 4 feet as soon as the clay liner has
been placed to maintain the integrity of the clay. Anticipated
operation of the pond is to maintain an average of 6 to 10 feet
of water above the sludge. As sludge is deposited, the water
elevation will increase. After the ultimate elevation of the
pond is reached (996'msl), the amount of water will be gradually
decreased until only fly ash sludge remains. A new pond would
then be placed in service. The expected life of the first pond
is 10 to 12 years.

Twin City Testing used Darcy's relationship for seepage calculations.
Ignoring any effect of fly ash sludge, the 18 inch clay liner has

a predicted séepage rate of 20 gallons per acre per day at a

minimum water elevation and a seepage rate of 340 to 680 gallons

per acre per day at the ultimége water elevation. This is based

on a per@gability of 0.5 X 10 centimeters per second and
2.2 X 106 centimeters per second respectively,



My George Koonce

NORTHE @

per day at elevation 950', 46 gallons per acre per day at

970' (the average elevation), ang 108 gallong per acre per
day at 996' (the ul timate elevatie ). These calculations were
based on g bermeability of 1 % 10 Centimeters per second,
The average pérmeability Oof clay tested to date is 1.1 x 10~
centimeters per second.

thicknesses of clay. very littie improvement is bPredicted for

a thicker clay lining. For example, a 36" clay liner could
reduce the seepage 7% at the average elevation of 970 and

17% at the ultimate elevation of 996", The'approximate cosk

of doubling the thickness approaches $400, 000, Also, it would
be difficult to obtain a large increase in the required gquantity

“Hopefully this will provide the information you requested
concerning design of this ash storage basin. peel free to
contact us if there are any additionazl questions on this
project.

G V WELK, Director
Regulatory Activities

1 Doty

By E H SCHENTZEL, Administrator
Regulatory Liaison

lg

Attachment

T i e e
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39353 Y. County i
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IMTROL ABENECY
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(612) 296-7383

October 4, 1974

Mrs Go Vo Welk, Director
Regulatory Activities
Northern States Power Company
Minneapolis, Minnesohta 55401

Res Disposal System Permit daﬁediJulyf11;j1972

Sherburne County Generating Plant. = -
P Becker Township, Sherburne County: ™

Dear Mr. Welks

We have reviewed the final plans for coal ash and water storage‘area,:aﬁdﬁ;,
for cooling tower submitted on July 19, 1973 and Getober 11, 1973, re~ 70
spectively, in accordance with condition No. & of Exhibit A (Water) of . .

CPermit dated July 11, 1972,

The plans are sabtisfactory and are hereby approved subject to conditions -
given below. L

the facilities consist of a bottom ash pond, a fly ash pond, a recycle basin, .
& holding basin, four wet mechanical draft cooling towers of five cells each,-
: : L -

& neutralization basin, pumps, piping and appurtenances.

The bottom ash pond with earthen dike has a total area of'apﬁfoximateinQS;S‘

acres and receives bottom ash sluice water. The fly ash pond with earthen
dike has a total area of approximately 60 acres and receives fly ash and -
scrubber siudpe water. o D

The rceycle basin and the holding basin are constructed below normal- grade
by excavation and have areas of approximately seven acres and four acres,
respectively. The recycle basin receives cooling tover blowdown, bottom -
ash pond efflvent, coal storage pile drainage, boiler blowdown, ncutralized
demineralizer réegenerant, and other miscellaneous plant effluents. The -
holding basin receives fly ash pond effluent and overflow from the recycle
basin.

All basins, ponds and coal storage area have an impervious lining and ponds
shall be operated to maintain at least three feet of free board.

AN EQUAL OPFORTUNITY EMPLOYER

T Y i e b e LY ST A R e T L S 4 L A R S5 AL 8 3 R 48 R 8 St e o e A8 S 231 o et g eesre Lo AR R 0
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Mr. G. V. Wellk, Dié?*tor e | ?"

October 4, 197,

The neutralization basin receives the demineralization system waste water-
‘and spent, chemicals to control Pl prior to release the wasie water to the

récycle basin.

The facilities are further described in plans and specifications designated *

"Sumsary Specifications for Coal, Ash and Water Storage Area Sealing", dated

qune 20, 1973; drawing Noo Ni-53266--13; drawing No. NQMAQhGO—B;'drawing;
No. FX~11500-1, and two letters datead August 30, 197, from Mro Go V. Welka‘

The company shall submit to the Agency within 90 days of the iﬂitiai’dﬁéféwﬂ?

tion of the disposal system and annually thereafter, the results of a study © -
on the effectivensss of the impervious linings.

water balance over a period of time:

This approval doss not complete thé
Dxhibit A (Water) of Permit dated

not included herein are subject to the Agency approval in accordance with

the said condition,

The Agency, its officers, employees

The study shall include, a

and the rate of water lost by'pefpolafioh:”'ﬁ“

requirement of the condition No.fégof_.
1ly 11, 1972 and plans and specifications

and agents shall review and comment upon |

engineering reports, and consitruction pians and specifications which provida
the basis for this approval ‘solely for the imited purpose of determining
whether such report, plans and specifications will enable the facilities
subject thersto lo reascnably comply with the regulations and criteria of -

the Apency.

The plans for the project have heen

approved, with the reservations stated

on the atitached sheetl entitled vInformation Relative to Beview of Plans‘and

Permil, Applicationat,

The plans and specifications has nobt been reviewed by the U. S. Environmental
Protection Agency and is not approved pursuant to Section 402 of the Federal
Hater Pollution Control Act Amendments of 1972, : e '

Approval by the Apency will be fecommended‘at its r@gularly,schednled“meéfiﬁg
You will be advised of the Apency's final d@cision re~ .

on October 15, 1974.
garding this matter,

Pleasc review the approval carefully and let us know if you have any QﬁeStioﬁs‘ ;

concerning it.

nclosure

cc: Chairman, c/o Auditor or Administrator, Sherburne County Board of .

R s’/ . /
\3/-)/{?/1:{.‘{& m\/ R

.¥dﬁ?sjvery truiyg 3
[r? 4 7

S . e
yw)ﬁé'4ﬁ~fu
Pefry T, Bpaton, Chief
Facilitied Section ' -
Division of Water Quality

Commissioners, [k River




- INESOTH FOLINTION CONTROL AGENC%,
Divicion of Water Quality

INFORMATION RELATIVE TO
REVIEN OF PLANS AMD PRRyIT APPLICATTIONS

October 1972

The review of plans and specifications for sewage, industrial waste or
other waste disposal systems and applications for permits for the same is
made in accordance with the authority conferred by law (see MS 1971, Section
115.07).  Approval of plans and permits is based upon the assumption that .
the informabion provided by the applicant 1ls correct and that all necessary .
legal requirements have been or will be satisfied. e ITUAE

Plans for sewapge, industrial waste or other waste disposal systems are
examined with regard Lo the design features which apply to operation and
maintenance of the treatment works or sewer syshem, the degree of itreatment
to be provided, the effectiveness and reliability of the system or mebhods
employed, and compliance with applicable standards of quality and purity for
walers of the stabe or effluents of Aisposal sysbems. The bullebins enti~
tled gﬁggm@gngﬁgkgtaQdarﬁsmfn? Saquage Works, 1971, revised edition, Tenta-
Liye Standards for Design of Shail Se loxlis, July 1962 and Federal Gnide-
dines for Desipn, Opevalion and nce of Washe Water Treabment. Facili-
Lies, Scptember 1970, and supploments thereto, a8 well as other memoranda,
arc vsed as a pgulde in examination of the design, operation and maintenance
aspects of the proposed system, :

' Sewer plans are recommended for approval on the basis thalt the system
ia to collect only domestic sewage and ench indostrial or other waste as L
may have been provided for in the design, TFoundation or foobing drains to
collect ground water and roor drains or other surface wabter conduits should
not be connected to the sanitary sewer system. Adeguate field supervision ‘
and Inspoction by a qualified vepresentative of the owner should be provided
ab all times duiring construction to assure thab Lhe project is constructed -
in compliance with the approved plans and specifications,

The Ageney assumes no responsibility for the integrity of structures or
physical feabures, or for the reliability, durability or efficiency of spe-
cific items of propricety equipment or materinl. ALl applicable federal,
state and local laws, regulabions or ordinances must be followed in the _
design, location and construction of proposed sewer aystems or treatment works,

The Agency reserves the right to withdraw its approval of plans if con-
struction is not undertaken within a reasonable period a4fter issuance of
the porwit, ‘

MPCA 595
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CATE . December 3, 1974
: : ‘ A
E H Schéntzel Administrator, Regulatory . Locarion Mlnneap011°
/,§ Liaison ‘ _ ' :
G V WELK Qi Director,\Rggglatory . rocaTioN ‘Minneépolis
o Activities ‘
f; jx |

SHERCO SLUDGE STORAGE BASIN MONITORING

on Noverber 27, 1974 the £ollow1ng met at thc MPCA;°
discuss the above subject ‘

Mike Zagar "“‘_Faciliﬁiés Section MPCA

Joel Schilling o o o0 MPCA
Marvin Hornm . ¢ ... o0 MPCA ¢
S Moon Ko e L MPCA
Fred Arnold . : - e MPCA
B H schentzel - - . - # ~ NSP

R 8 McGinnis - _ . N8P

John Noer B o - . NsP

The meeting was to hopeiully resolve a requeqt by the agency to

evaluate the effectiveness of the impervious liner of the sludge
storage basin including a water balance study over a period of
time. We had responded negatively to a water balance study by
1ettor dated Novenber 11, 1974. To resolve the problem, Zagar
sked for QA studies done during construction of the liner to

sub;tantLa%o original percolation test results provided to the |
agoncy. Hopefully these QA results would be indicated on a plot
plan of the basin as to where the teost results were. taken. .

Zagar also asked for a plan to be submitted in 2 weeks as to how
we might evaluate bagin leakage now, before plant operation, with
river water in the basin. an early start of pro-operational
testing of groundwater, in the vicinity of the sludge pond was
also suggested. ' ' ‘

The need for a set of plans for the cooling towers for Unit #2
was discussed. It was pointed out that plans for Unit #1 and 2
arae ldentical. Zagar was to check with their legal department

to determine if the plans for Unit 1, alre gady in their possession,

would mcot the need for Unit 2 and if a letter from N&p to this
offect would suffice..

;ﬁf J/ 3) 91u (o

BE I Gchontvel,yﬂdmznlqtrator
Regulatory Liaison

ledd

Cas RS MoGinnis
Jolay reyonys

// ff/(// %’{f"’ & // . ',»../

i
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My ervy T Dooton, Chiaf S BEE s
Facilities fSoection Ly LM g
Divigion of Water Ounlity ' LN oA L
Minnesota Pollution .um_rol Ac;ency it e —|
1935 vaot County Road Bl - e 4
osaeville, Minnesoon 55 1 13
CHERBURNE COUNTY GRNERATING PLAKT .
Disposal Syaten:  ermit Dataﬁ I 53 11, 1972

Thank you for your latter dsted owmbe é{-a 1974 app::*mvi.ng__
the Linol plans for the coal, ash and \:mi:c-'-vr storags areas
i conling tovers, os authorizad Ly subject. dlapos aﬁ. :
syaten vorieit, he Lollowing <"&urut ation and cm“szcm.ftcmh;w
ara callaed to yvour sthention. ’
1) Paragraph 3 page 1, doscribes the cooling fowsbe . .
for L uwnit only. fhe plant will inciude 2 unite,
with 4-five call cosling towers for esch unit
(o botal of 8-flva ccll cooling towars) o
©2) Paragraph 5 5 page e last sentence, should alse . -
include cooling tower h‘ﬂ owdewn as helng yvecaelved.
by the holding basin. -
- 3} Poragraph 3 page 2, suggests a wi‘m?v f)" hm g

a

effectivenens of the imparvious Lining. - You havez
suggastad that the study should include a watey
bolonoa over o poricd o;ﬁ *&:izu:* aad the rate of
water lost by porcolotion.

and have
blan exist which arae Inhavantly soooalated with

such o stady and tand to affact At's ralichilivy.
Por awarple, wabter will bo held within tho s
sludge (conpriving fly ash, onleiun sudfnte and .
l.iwe_:to;m). Tha Inharont avvoro of raassuring and
prodiciing thls gquantity
tha prodicted yato RelA }yc-*mr;lation,

ve have ovaluatad tha - :
clitornntive vator h"ﬁmwea study whilch you bﬂ&fﬂ““””@d i
concluded o nuber of unpredictabio vardas

off watar 1s granter than .
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Measurement of Seepage from Ash Ponds
DIN GTF200

.- \\\\\
\2’//
As discussed with you recen‘tly, a Commitment wab mad.@ the MPCA to meésure

the sespaze frow the ash ponds prior to operating the vlant, This sgreement
waos made as a compromise te s MPCA reqguest that we perform a mass balance on
thess wonds during plant cperation.

To measure the seepage frow the ponds, the terms of the storage eguation must
be evaluated. The egquation is:

P+I+0U-E-+o0-Asg

where P = precipitation, I - surface inflow, U = underground inflow or outflow,
E = evaporation from the surface, C = gurface outflow, and AS = change in
storage. Transposing the zguation, we can write

U:-0AS«PaI+E+0
: (5, «81)~P-I+E+0

In the equation a negative U would indicate seepage from the pond.

To measure the seepage, we could begin with a fleld program this winter on the
ice. This would be advantageocus because with lce on the ponds the evaluation of
the above equation is somewhat simpler, since evaporation and surface outflow are
minimized or non-existant. Accurate stage and snow weasurements howvever are still
required.

Two yuestions which we should answer prior to sterting field work ere {1) how
accurately should the measurements be made, and (2) how can the measurements be
made.

Accuracy Requirements

To evaluate the stage measurement accuracy reguirement, an estimate of the change
in stage should be mwade. For reference, a 100 gpm seepage lose from the fly ash
pond would result in a change in stage of about 2.4 inches per month. We have in
past engineering studien eptimated the seepage frow this pond to be mbout 1 gpm

for 10=9 e¢lay with 12 £t of head. Using the latter permeability we would get the
leagt amount of seepage and the smallest change in stage which vould be about 024
inches/wonth. This value is very small and thus difficult to measure. One way

to measure stage with this precision is %o use a laboratory hook gage or point gage.



' MI’. J- ;'At Smi’th -2" J&n‘{l&rj T, lg?s

A second .approach would be to relax the precision of the stage measurement
and measure the best we can with an ordinary steel ruler. The precision

of tidis technique would be about _.1" which corresponds to 10 gpm of seepage.
We would then argue that we have made our measurements consistant with noraal
field practice. One other factor which affects the results is the amount of
head due to the snow load. Assuming 40 inches of snowfsll during the test
duration we could end up with sbout four inches of pressure head due to snow.
Tiis certainly is & large number compared to the projected stage changes due
to seepage which further augments measuring the stages to .. 1". The accuracy
of the snow cover weasurement is at best guestlonable. Ferhaps it could be
_+« 5" water. In any event, an acourate measurement of the snow cover is also
very important to evaluate the seepage. Hopefully we will not have any groes
leaks,

Suegested Tecnnijues

To measure the stage, a stilling well protected from the wind should be set up.
T.ie could be done adjacent to the gheet pile wall at each pond's discharge
gtructure. Then a datum should be established from whieh the stege measurewments
can be taken. To make the veasurements & thin steel tape or ruler should be used
to minimize the effect of surface tension. The measurements should be taken
every other week.

(n the same day the stage measurements are made, the moisture content of the
gnow on the ice must alsc be measured. The snow weasurement should determine
the average snow cover on the iece in inches of water. To physicelly make the
wmeasurement, a sampler must be made from which we can remove all of the snow.

We can then melt the snow, and weasure the volume and compute the water head.
The number of samples and their location will have to be made in the fleld using
Judgment.

To get the best dats picture we should make our first measurements gs soon as
possible, since a longer period should give larger changes.

If you have eny questions, please contact me.
Yours very truly,

Atz

P. A. Johnson, P.E.
Supervising Englneer - Civil

PAJ /rmd
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MINNESOTA @@f&.&;’-a?a@éség",-,ig:_@.m&@& AGENCY .

1935 W. County Raad 52,/ Roséville, Minnesota 55113

(612) 296- 7373

o January 15, 1975 :ﬂ;ﬁ“‘.‘

‘Mr. Gary V. Welk, Director

- Regulatory Activities o
Northern States Power Company
Mimeapolis, Minnesota 554,01

~

Re: Sherburne County Generating Plant -
Dear Mr. Welk: | ' co

This will respond to your letter dated November 11, 1974 and will.
confirm our meeting of November 27y 1974 regarding the approval of
the plans and specifications of the above referenced project, " The:
following refers to items listed in your letter. SRR

1) Plans and specifications for Unit No, 2 ébéiihg tower showld be
submitted but if they are identical to those of Unit No. 1, a
confirmation letter may be submitted instead. . Sl i

2) The last senience of the paragraph should read és_“The hbldiﬁg1
basin receives flyash pond effiuvent, cooling tower blowdovm, -
and overflow from the recycle basin", - . Co :

3) At the time of the meeting, technical difficulties of the: water
' balance study were discussed. As an alternative development
effort, the company agreed to: ‘ '

a) Submit to the Agency the test results of the pond seal by an-
Independent soil engineering firm along with the layout of
samples, the method of sampling, and number of samples. . .

b) Check the possibility of performing an actual plant-~scale
seepage study of the ponds over a period of time before the
commencement of plant operation. ' ' o '

¢} Have a follow-up meeting with the Agency to discuss ahd'ff
Tinalize items a) and b) above, ' '

4} Upon submission of plans and specifications for Unit No. 2;cooi£hg
tower, the company will be considered to be in compliance with |

AN EQUAL OPPORTUNITY EMPLOYER .
- dEWE




' Mr. Qary V. Wezk,ﬂ(*wector ~2n ‘ %f January 16, 1975 v

condition No. 8 of the permit dated July 11, 1972. Howsver, an
additional or future construction within the scope of testimony
presented at the public hearing which was held commenc1ng on

April 25, 1972 and concluding on May 1, 1972, will require sub<
mission of plans and specifications for Agency approval, pursuant
to condition No. 8. :

- 5) We recognize that you have taken steps toward obtaining a NPDES:
L permit for this facility. However, the approval granted by,ou
letter of October 4, 1974 was under the provisions of Minnesota’
Statutes, Chapters 115 and 116, and is not to be construed as an
approval under the National Pollutant Discharge Elimination Syste
permit program, which is separate and distinct. We understand youz
~application for the NPDES permit is under processing and questions:
on the status of the permit application should be dlrected to'
Mr., Robert A. Kaiser of the Permit Section. : .

* Your cooperatlon on this matter is apprec1ated and %hould Vou have any:
~questions please contact Mr. 8. Moon Ko at 296-7383, : '

Very truly yours,

;Z(d»/{ﬁ((ﬁlﬁ// /jfgg;;;;;«
“MlChaPI A. Zagar P.fi. .-

Faegilities Section ﬂ-;' :
~Division of Water Quailty P

AR SRR 5 2 R



Mr. G, V. Welk, Dirvector -
Regulatory Activities

SHERBURNE COUNTY GENERATING PLANT E-6881
Permits - MPCA - Solid Vaste Digposal
feepage Measurements - Ash Ponds

97FZ240

During the past winter, field measurements were made to determine the rate of
secepage from the ash ponds at the Sherco Viant, Using these fleld weasurements,
the in situ pevmeability of the clay material in the ponde was caleulated.

A water budget approach war used to determine the seepage from the ponde., To use
the water budget, the staga of the ponds and enow cover on the DPOnGE were wmessured
on a weexly basis, and the seeprge was then computed. The surface inflos and

eveporation from the ponds was assumed to be neglipgible, since the mearuring period
was during the winter., The surface outflow was zero., The rvesulting sverage ceee

page rates were:

Bottom ash pend L0469 Mfda
Fly ash pond ' LO15 Y/fda

page rates, the in-plzace permeabllity of the clay wae cale

Using the wmeasured scens
culated using Darcy's Law., The resulting permesbility coefficlents were:

Botteom agh pond 2.5 % 10:; e/ sec
Fly ash pond 0.7 x 10 cemfsec

in July, 1973, we gubnitted plans and specifizcations to the MPCA for apsroval in
accordance with conditions of our discharpe permlt., The specificationz submitned

€0 the MPCA described the "earth blanket material’™ to have a permeability of 107
em/sac.  Laboratory tests made during the construction gave perweabilities In the
107¢ to 1079 cm/sec range. ‘Thus the Tield measured permeability iz higher than ths
laboratory mearured permeablility, and the Iield weasured permeability meets the MPCA
specifications,

The difference between the laboratory and the field measured permesbility could be
the regult of one or A combination of tha folloring factors:

1. Imherent ervore in the field measurement of seepage
Z. Tesign overcishts which cauze leuks
3, Construction flaws whieh cause leaks.



Iii’. GB‘VQ {;r%ik
June 24, 1875
Panoe 2

e are confident that the construction was in cowmpliance with the drawings,
gspecifications, and design criteria, Therefore we can rule out comstruction

flaws as a difference cause. We are invast¢gaaing For design oversights piving
emphasis to design detalls at places where we have earth blanket penatr~t4onr¢

e are also investinating the Inherent errors in the fleld meccurements wmade to

determine seeaage. e feel that this may explain the difference in the laboratory

and flold measured pernecability.

in swwmpary, based on ouy teailng provrum we have verified that (1) we do not
have gubstantlal jeaks, and (2) the work meets the MPCA epecification. Ve are
in the process of tescing the permeability of the scrubber sludge aud should be
cable to share the reruliz of that work in the pear future, It is © our Juilgmeant
that tl ines in tue sludge diffe; fyrom the fines in fly ash and that they will
decrea che permeability the eavth blankets.

if you have. any questions, please de not hesitate to call,

Very truly yours,

2/ /%ww\

P. A, Jounson, P. L,

»
J1E T T d
Supervisln wil Dogineer

- ¥ A ,,_\,) i s e e

=%

Jo Al Sulth
Je R Zyllowrski



MNORTHERMN STATES POWER COMPANY
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MINNEAPOLIB, MINNESOTA 88401 -~ = %25- L,?ﬁ
’ Flile COGY — PLANT £HGRG 8‘<‘CIZC;NST
: [T T SIS L. 7E.1.J p ’
July 18 ! 197 5 E':‘:\EZ [—— T LY s -} ,..?&#—-{?M‘ e

Mr. Louis J. Breimhﬁrst,‘birector'
Division of water Quality

Minnesota Pollution Control Agency

1935 Wwest County Road B2

Roseville, Minnesota 55113 %#

SHERBURNE COUNTY GENERATING PLANT E-6881 . T b s

Szenage Measurements - Ash Ponds ﬁ)//L/ wj?/év/CQjV/”(;ficﬂ
L . y s .

In our letter of April 14, 1975 to Mr. Barry Schade we provided
supplemental information concerning construction of the ash

ponds at our Shérburne County Generating Plant. This letter

also advised that we were conducting 'seepage studies and would
share the results with your office when available. Field measure-
ments taken during the past winter to determine the rate of
seepage from the ash ponds were used to calculate the in-situ
permeability of the clay material.

A water budget approach was uged to determine the seepage from
the ponds. To use the water budget, the stage of the ponds and
snow cover on the ponds ware measured on a weekly basis and the
secpage was then computed. The surface inflow and evaporation
from the ponds was assumed to be negligible, since the measuring
period was during the winter. The surface outflow was zero.

Rasulting Average Seepage Rates

Bottom Ash Pond .049"/da
Fly Ash pond .015%/da

Using the measured seepage rates, the in-place permeability of
the clay was calculated using Darcy's Law.

Resulting Perméability Cocffilicients

~7
Bottom Ash Pond 2.5%x10 _cm/sec
Fly Ash Pond : 0.7x10 cm/sec




NORTHERN STATES POWER COMPANY

§ Mr. Louis J. Breimhurst
: “July 18, 1975
Page 2

Plans and specifications foxr the ash ponds (submitted to the
Agency in July, 1973, in accordance with permit conditicns)
described the earth blanket material to have a permeability

of 10~ 7cm/sec. Laboratory tests made during construction

gave permeabilities in the 1078 to 10~ %cm/sec range. Thus,

the field-measured permeability is higher than the laboratory-
measured permeabllity and the field-measured permeabilily meets
; MPCA specifications.

The difference between the laboratory and the field-measured
permeability could be the result of one, or a combination, of
the following factors:

1., Inherent errors in the field-measurement of seepage.

2. Design oversights which cause leaks.

:
;
H
1
13
%
1
1
ki
!
3
3
:

3. Construction flaws which cause leaks.

A rigid guality assurance program has been in effect since the
early beginning of construction activity; thus, we are confident
that the construction was in compliance with the drawings,
specifications and design criteria. Therefore, we can rule

out construction flaws as a difference cause. We are investi-
gating for design oversights giving emphasis to design details

at places where we have earth blanket penetrations. We are also
investigating the inherent errors in the field measurements made

to determine seepage. We feel that this may explain the difference
in the laboratory and field-measured permeability.

B e L a

; In summary, based on our testing program, we have verified that

2 1) we do not have substantial leaks, and 2) the work meets the

; MPCA specification. We are in the process of testing the per-

i meability of the scrubber sludge and should be able to share the
4 results of that work in the near future. It is our judgment that
the fines in the sludge differ from the fines in fly ash and that
they will decrease the permeability of the earth blankets.

If you have any questions, please contact this office.

x/(f
/”;//g L

] . Welk, Assistant Manager
éfﬁegulatory Activities
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TO

SUBJECT

vate  October 16,
B H Schentzel Assistant Administrator tocamon Minneapolis
Regulatory Liaison
P A JOHNSON Supervising Civil tocaTioN  Minneapolis
Engineer ' '

SHERBURNE COUNTY GENERATING PLANT E~6881
MPCA Seepage Measurements - Ash Ponds

I

Attached is a copy of the Minnesota Pollution Control Agency
letter dated October 2, 1975, acknowledging acceptance of the
results of water balance tests of the seepage rates from the
bottom ash and fly ash ponds, for the subject generating plant,
submitted to the Agency July 18, 1975.

Please note in the last paragraph of the referenced July 18

letter we advised the Agency that we were testing the permeability
of the sludge.. These test results will need to be provided to

the Agency when they are available.

e (Lol

Lurene Jackson
Staff Assistant

kd

Attachment

1975
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Minnesota Poliution Conirol A@@my

October 2, 1975

Mre. G. V. Welk

Assistant. Manager

Regulatory Activities
Northern States Power Company
L1k Nicollet Mall '
Minneapolis, Minnesota 55401

L

Re: Sherburne County Gensrating Plant
Seepage Measurements — Ash Ponds

Dear Mr. Welk:

This will acknowledge receipt of your letter of July 18, 1975 which
included the results of water balance tests of the seepage rates from
the bottom ash and fly ash ponds. The letter is accepted in fulfill-
ment of the regquest of the Agency in its letter of October L, 1974.

We look forward to receiving the results of the permeability tests on
the scrubber sludge when these are available. If you have any gues=—

tions, please contact us.
/)ﬁmgr very truly»m\
‘\\\\ -J'Q el L\ ( P h-{'"—_._.____

[t Perry T. Beaton, Chief
Facilities Section
Division of Water Quality

1935 West County Road B2, Roseville, Minnesota 55113
Regionai Offices - Duluth/Brainerd / Fergus Falls/ Marshalt / Rochester / Roseville
Equal Opponunity Employer
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Hovember 4, 1975

¥r, P, A, Johnson

Mr. E. E. Schentzel, Assistant Adminigtration
Regulatory Liaison

SHERBURNE CCOUNTY GENERATING PILANT E-6881
Permeability Tests on Scrubber t“hxdge
DIN S1PA97F240

In their letter of Dctober 2, 1873, the PCA raquested test data on scrubber
sludge permeability. This was the result of NSP informing the PCA that such
tests were in progress when we were asked to estimate pond seepape rates,

The permeability tests using Black Dog scrubber sludge have been completed,
Using the constant head test procedure, the cdeficient of permeability was
3.1 % 10”5 centimeters per second for sample # 1 and 4.8 x 10°7 centimeters
per second for sample # 2. The samples were taken at zero to 6" depth and

6" to 1' depth respectively., The particle size was about 15% sand, 75% silt,

and 10% clay.

Attached iz a copy of the test result.

AU Yrbmomn

P, A. dohnson, P, E,
Supervising Civil Engineerx

PAJ/ rmd
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PERMEABILITY TESTING

PROJECT: NORTHERN STATES -POWER CO BLACK DOG PLANT
FLY ASH LAGOON

REPORTED 70: Northern States Power (o

SAMPLE NO: A 1 2

UNIFIED SOIL CLASSIFICATION: ' Fly Ash Sludge Fiy Ash Sludge -

MOISTURE=DENSITY RELATION:
TASTH: D698-70)

Maximum Dry Density (pﬁf) ' 70.9 - 70.9
Optimum Moisture Content (%) i 46.8 P '46:§~

PERMEABILITY TEST -

TYPE TEST: ] Constant Head Constant Head
TYPE SPECIMEN: | T ‘ 4' Undisturbed ' Qndisturbed 1 
SAMPLE HEIGHT: (in.) ' 4 4

SAMPLE DIAMETER: {in.) } 2.85 , 2.85.
CONFINING PRESSURE: 2 .2

~(psi-effective)

HEAD DIFFERENTIAL: - 5 - g
0, T %) .
COEFFICIENT OF PERMEABILITY: 3.1 x 107° 4.8 x 107°

K @ 20% (cm/sec)

oy
1 Brars el Texsihiricy
. Fala el gty oy fgte B ot tur e TN T 0L

I
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SUBJIECT

N april 5, 1974

Mr M L anderson Manager, Real Estate | wocation  Minneapolis
Activities

FILE COPY ~ PLAMY ZNGRO & CONST

MR C J TICE Manager, Plant Engingerin ?ﬂfT*“m* Mirmeanolis
. it
and Construction 197 FMH°

Attn: J A Smith WA 7

eossi, {[BAREY
SHERBURNE COUNTY CLAY MINING MUCLEAR 122
Conditional Use Permit aa PV
Sherburne County, Minnesota TECH |FHi

sEny

GEN |RFR REH RIS

SERy REJ 2 KR A

Pls Handle _
Commonis

Northern States Power Company's application.for oo s e

Returne To

permit to excavate clay from a tract of land in Becker Township
was approved by the Sherburne County Board of Commissioners on
April 4, 1974.

The permit application had previously been recommended for approval
by the Becker Township Board on March 19, 1974, and the Sherburne

County Planning Commission on March 28, 1974,

This completes the permit activities on this project in Sherburne
County.

é&{f L fr‘?": JM@MW

C GARY ANDERSON
Staff Assistant

1fa

Cc: R F Statz
J R Zylkowski
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Lo NORTHERN STATES POWER C|O MuBANY
: . F R

— —
[TTVRY!
Y
MINNEAPOLIS, MINNESOTA B5X401 aa r !
: TECH |1
SERV
March 7, 1974 GEN JRER| (5L *ds
SERY  (nli ) Py AL

s,/ e -
77520
Mr Harvey A Alfords

-Sherburne County Zoning Administrator
—— Sherburne County Courthouse
" . Elk River, Minnesota 55330

E; Northern States Power Company herein makes application for
T a Conditional Use Permit to excavate on a tract of land
legally described as:

East % of the Southeast 4 of Section 20, Range 28
West, Township 34 North, excepting therefrom the
Southeast % of the Southeast % of the Southeast %,
of sherburne County, State of Minnesota.

e e 4t

The purpose of the excavation is to remove the clay and use
% ) it for sealing the coal, ash and water storage basins at the
E ' new Sherburne County Generating Plant. On January 26, 1973,
i we had received a Conditional Use Permit from Sherburne
; County for excavation of clay on the 80 acres immediately
west of the above described property, however, that clay
: sounrce has proved to be insufficient in guantity. We intend
' to complete the clay excavation from that area within a
couple of months and will then regrade and seed to prevent
; erosion of the land.

Our present schedule calls for excavation to begin in aApril
of 1974, and that hauling and restoration of the land will

be completed by October of 1975. The amount of clay expected
to be excavated from this property is 600,000 cubic yards.

sk s

The present contour of the land indicates the lowest point

: : is in the North-Northwest area. Upon completion of the
excavation, the finished area will drain in the same direction
as it does at the present time.




NORTHEIRN STATES POWER COMPANY

- -

4

Mr Harvey A Alfords - o March 7, 1974

A1

Access to the property will be across the 80-acre site that
we are now excavating. The route to the Sherburne County
Generating Plant will be the same as is presently being
used by the clay hauling contractor.

We request a Conditional Use Permit be igsued to Northern
States Power Company for the above described excavation.

J§%\m.égkwgm ey

Merle I, Anderson, Manager
Real Estate Activitiss

cea/lg
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June 2%, 1873

V. Sulliven, Construction Superintendent

C. J. Tice, General Managey Plant Engineering &
. ‘ Construction

SHERBURNE COUNTY GENERATING PLANT
Hzul Dozd for Cloy Zcource for Coal Storags & Asn.

5377-D-40 DIN S¥F52¢

Pond Construction

Duping discussions with the Baecker Town Board aand property cwners prior

to receiving the Conditional Use Permit to excavate elay, MEP rzpragenta-
£ : Ataly dust problesm dn bauldng &loy o

5P agreed that tha rosd would be surfaced

rezotving the problem, HIP and the Shevburne

rho 'tj‘ miloae nf r'u‘%"ﬂ‘*'t' wennsd S

¥

tives agr:;% £
1% miles of cound

iﬂ
L3

£ prevent thse du
County Highway Ln? ﬂ‘ﬁ? vorbally zevead shar
would be vegrvaded spd blackiop saved by che county sud that NSP Lon

would then reimburse the county for paving 1% niles of county road 67

at an estimabved vost of $20,000,
The paving azreement was verbal but is gzonsiderad a condition for receiving
the Conditigﬁ 1 Use Permit to excavate clay.

My, Mshchingky, the Shevburne Cnuﬂty Highway Zngineer, then informod HEP

that he gould not be velvburged {he estisated $20.GU3 by H3P for veving
c2d that the County Atteronny

the 1% mileg of county rocd 87, He statad
would not pereit such procedure.

Y M@srra.

Winnegota on May 19, 1873 attended
HMilnay Csrling Assaoieto: '
b N8B would anecife dn ¢
40 that the conbrackor saall pave s oo
o the sacizfaction of the county

Fien

In a3 neeting ai ﬁﬁﬁﬁet,
Matehinghky s verland of
Andarson of N3P pzread ¢
Avea Svecifleation

wide surface wiih blackbor and build it
This has beew dons in Addendum #1 to the Spaecii

authorities.
It is estinated that paving 1% miles of 24'x3" thick bituninous suwfacs
(The county estiuvate was about $24,000.)

will cost approximately $45,000.

Copies of pevitinent corregpondence are attached,

J. V. Sullivan
Construction Supewintendaﬁ,”-

JVS/kw

Attachments
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. FETYRNEL CORRESPONDENCE

-

wom  Mr M L Anderson Manager, Real Estate
‘ Activities
Manager, Plant Engineering
and Construction

o MR C J TICE
Artn: P A Johnson
subsecr SHERBURNE CQUNTY CLAY MINING

- Conditional Use Permit
Sherburne County, Minnesota

Northern States Power Company's application for a Conditional Use
Permit to excavate clay from a tract of land in Becker Township was

OATE February 5 1973*t'w

P B S R,

menoannneapolls

LOCATION Minne apO].. i S' !

_ approved by the Sherburne County Board of Commissioners on. January 26
i 1973. A copy of the permit is attached for your file.

B L A e e
Tho Cenditichnal

Use Fellili applivacion dad been Leconnenged:- for.

approval by the Sherburne County Planning Commission and the Becker

-Township Beard in prior meetings,

This completes the necessary pezmlt activitic
Qherburne County.

il
Cf Q%%ﬁ“fj L”{Jg;{yuﬁhygﬁkﬂ/

. G ANDERSON
Staff Assistant

1fa
L Attachment
Ce: L J Crain i

G V Welk

o0

on this project in
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Your apphcatmn for a permlt to eﬂ’&(Zﬂr&g%?&’ar#% aZ' (,,é
EY‘&Ct ( ) REpa‘ir ( ) Extend ( ) Remo\;@ {‘ ) Move in ( )9 DemO.HSh ( ) :

73‘“.«’3—‘%&41@%?-@40&&{-@&» at Z{’/‘Q r/("/ / Sec. Q Twp. "’</ Rﬂg ,L? C’
A /
: "“ has been QLE‘R!WQ&% e /U / (/J [(tﬁy/at .u/ [«‘—»&wu-c.;w. . R . .

B (/72. o’ / fe é{"&’;/ﬂ/? /'/—*’ '"wf‘(/ ' ‘
- Permit will be issued upon recmpt of iy, o dollars, building permit fee, -

State Surchavge — . o o Total Fee —, oy o

Piease make check or money order pavable to Sherbume CO)‘CV Treasurer and ma‘H tn
. A / /
D {fi ’] ['-i/l_‘ /7/ ‘-f*'

R S ' HARV @!—«FMXH" OR ‘95:~—»—»—«-»«-
LT . . SHERBURNE €O, ZONING ADM.
Rt R COUNTY, ADIMINISTRATION BLDG. -
S e - ELK RIVER, MINN. 55330 . .
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 APPLICATION FOR BUILDING PERMIT IN SHERBURNE COUNTY

§

_ Sherburne county Pianning Advisory Commi", ion -
e County Auditor's Office, L1k River, Minn.

PERMIT FOR USE { +~7; FOR OCCUPANCY ( )i TEMPORARY PERMIT ( ).

 A§p1icati0n‘No. ‘ | Date C)Cfu ;? iqh? ,'ff' ﬁ?ﬁf

° wwym ,?z, /j‘ e

N E!L‘Q{:'IEEEEIEIHK‘IA.Gﬁ”sﬁlhﬂiﬁﬁiﬁﬁd@}&l&ﬂaﬂﬂﬂW.EJCJE—Q"":L}

APPLICATION is hereby mada to: Use (_ ); Evect {___): Repair ( . }; HMova In (___):

'_Extand () ): “Remova ( )i Dbemolish ¢ ); Qcoupy | ); a structura i located at Jﬁﬁgk@g iL

bikh of ﬁﬁfﬁ; Sec., 00 , Twp. gfj_l Range ;ZE
at a cost of §. for the following use: Residence ( )i Commercial ( A~%%* or

other use ( ) with accessory building ( oy

Tha daacrﬁptlon of the use for this broperty, for which this application is submitted iﬁ‘
as follows fegl)(‘?:&‘l" To (?S___;Tl\_lclf"(“’.. 'p::w- revsval ot C.I"lg

A plot plan is attached {___J): is sk Ptched on the back of this application { ): and

floor plans are (__): are not { i included.
The main ctrw,turo will be as foliowq-

Construction - Front yard depth (in feet) e
Helght {stories & faet) ) — Side vard depth {lu feey)
Number of family units — Rear yard depth {in feet)
Dimensions of lot 5o ¢ ahrﬁ Depth means distance of structure from
Corner () or interior | ) lot. :
The acgassory bulldlngs will be as followss
Description . Distance from rear lot lina
Helght Size Distance from side yard iline

I heréby certify that I am the owner oxr authorized agent of the awner of the above Property
anc  hat all const:uctLOH wlll conform to existing state laws and local ordinancas.

Signature o j

AR R O G O I S FolR e bl

Address’ Phona Number
HELREE e r&*cm&:gm SIEEIeIG M G bt T P lif}ﬂ:?!l‘.'-}ﬁi‘-ﬁﬂ'71'2:!3!ﬁ’\"w:‘r!ﬁmﬂ"ﬁﬂ“("h.“"’J&'i" pliadeivy N""""‘""""'"J

N EERE CpE 1

A, el e j&%éﬁ f. L : {;i
//))K{/(im{ @a«f}_\}% QC) L /‘p ma___% 25‘(7 /wm(j:;;

PERMIT FOR USE: Approved (/3; Denica (i3 ot in conformity with the following pro- 7

visions of tha dowlna OCrdinance: Bcu?uao

DATED: (,/t 7L / / ///,7 _

o
anﬁiﬂﬁﬁﬁﬁﬂﬁﬂlﬂgﬂﬂﬂ 5‘.7..’3":&5"E.E.’!Eilk.-ﬂul”'lii.‘:l}i}i.&MKJ‘}MN!&JK Lii.’l&:i&m&:::i

27

-ﬁuwm_.-wfwufiii;/
P

Y
/ HE} QUURNE CO /Ol\sl[\i(x '\EJM

TNbPECTION Approved | ___ )i Disapproved (Wmﬁ); Not in
of the Zoning Ordinance

BECAUSE |
DATED

ELCBIVER, MINN.. 55330

Enforcing Cfficexr

st ohala bl ﬂﬂHmﬁx‘ilﬂﬁ}ﬂﬂI?lE].’.-3(37:-}C-.‘lﬂGﬂ'ﬁﬂﬁﬁ@lE&Ji‘aﬁlﬁﬁﬁ’.’ﬂL‘Iﬂdmﬁi:‘iﬁﬂﬁﬁEC-;ﬁi‘iEﬁc—:ﬂiﬂﬂii—!é}iﬁﬁcﬁﬁmﬂmﬁjﬁi‘!GEE?JK-ZEJ‘Eﬁ&ﬁﬂﬁ}&ﬂﬂmEEHHE}@EZ&:EE‘GE

PERMIT FOR OCCUPANCY: Approved ( ___dihenied ( }i; Not in confolmity with the following
srovision(s) of the Zoning Ordinance: . -

lacause

JATED - ) Enforcing Gfficer
:Eﬁﬂﬂﬁ!ﬂﬁﬂé}ﬁdﬂﬁﬁ'"[E!.Tjﬁ}f}{«ﬁf-}J}ﬂf-lmt-lﬁmﬁﬁ’.dﬁmfﬁﬂﬂfﬁﬁi& AL ML N NG R S s ‘Zwﬂi‘:ﬂﬂfk}ﬁFi‘.‘:’]NS‘.{I».'JL‘aﬂﬁEEEQME—JWHmfﬁ":-ﬁ&”ji—ﬁﬁﬁfn“ﬂﬂ:ﬂii*‘ﬂi‘lﬂ"&ﬂiﬁﬁ

TEMPORARY FPERMIT: Approved (___); Denied ( }; Wot in conformity with the fcllowing
wovision(s) of the Zoning Ordinance: .

ieoanda

ATE. : Enforcing Officer
S T R A R 3 S 2 L D G b 0 £ O 8 3 22 S R S A B LA s (S (2 B e B L] 0 T I B R B R R R S A G L D R
EMARKS: .

r"mmLm;}mur'*«1&c’:mc’*&m;s::&.:mmm}rmr::mr.cx‘muwmam.mmmﬁm IEHR EHJL"‘E&Z}ME@MQ .

Hz‘J/:FHfOVClng Gificer. -
{'*‘f ‘} .

RS siehA ool olnte “Lnuuuuu .

COURTT AL FRAHO A fgz‘ pEving provisions.

T i by 4 0

At s




“ NORTHERN STATES POWER COMPANY

MINNEAPCLIS, MINNESOTA BH840%

May 15, 1973

Mr John Nord, Chairman
Sherburne County Board of Commissioners
Elk River, Minnesota

Dear Sir:

This will confirm the understanding thet Horthern States Power Company
will honor a billing Lrom Sherburne County for the costs of blacktopping
1 miles of County Road No. 67 which ig located within Becker Township,

Sherourne County, as 1nd1cated.on e atbached mAp.

&
v

In a previous conversation with Mr Russ Matchinsky, County I Ingineer, and
Mr Lyle Smith, member of the Sherburne County Board of Commissioners,
N3P had ﬂgrcgd to the blackbopping costs, and Sherburne County would
ebgorb the grading, £ili,'and olher work neccssary to prepare the above
described road for bla Cﬂtoppln

N

i
We now understand tha® bids will soon be let by the County for the black-
topping of certain county roads, end the above described road ig included
in the bid lettinm.

Upon complaiion of the olackton1:n' of this road, plezse submil & state-
ment to this office which describes the bid price and the total cost of
this project. .-

&

r

/
QMR R e

T‘ oot et ."‘..'“ . i
M L’ ANDERSON, Maneser ‘ | FILE Sy
[ PLANT ENGINELRING & G .mﬂuug N e
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ASIEE SERT R R

SEERBURNE COUNTY CIAY SOURCE
Route for Houling

TO: . M L ANDERSON

FROM: . C G And s
m, ‘C_, RSB paaY 191973

S 27 Bow

A mesoting was held in Beckey, Mluneootn, on Wednesday, May 16, to dige
cuss the route for hauling elny Fream ohn scurce to the Shorburna County
Flant aite, and the maintonance of ths voods over which the hauling
will taks placa, Attending thia meebing vero:
" Ruge Matchinsky - Sherburne County Highway Engincer
Don Ovarland - Engineer Mym of Milnar, Carling end Assoc,
Harold Novdenmrten - N3P
- D Ward King ~ N8P
€ Cary Andexson - NOP

County Road No, 67, which e adjacent to the clay avrea, hes at the Pra-
sont time 13 milsa thot is gravel. In previcus conversations with the
County and the Tounship, we indicated that 8P would reimburse tha County
Towp blacktopplngy this porticen of the road if the County would sbpori Wl
costn of preparing and grading.  The reason for the blacktopping would
ug for dust control pruposen, Mr Matchinghy informed us that the grading
would commenca in epproximatoly one week,

Ancther gitunticn that has arisen along the route is an area located in
the Villege of Dacker, The Villege ie instelling sanltory and gtoym
gever, th@refora, gactlions of County Road 4 enad 23 are now toyn up.
Theilr plans call for the lnstallation of the sever to ve comploted by
August 1, this does not include the blacktopping, however,

R Matchinsky and D Overland indicated o concern that if the blacktopping
of these sections of the roads was done now, just balfore hauling of cliny
commoneaz, they didn't feel the blackiopplng would hold up wnder tha
heavy loadg, In other worda, the base wouldn't have had a chance to
really get eompacted, Therefore, they would like some heavy travel over
these arsas prior to blacktopping,



Disouanion thon contered on en alterpate yeute for hnuliing that would
bypeos Boeker ensively. Matchinoky indieated thie wos the only gc““ibl@
routa o tho Plont aite. He didn't feol Qny of tho othor ronds vowld
b ablo o handle this type of traffic, beslds theoy ave wostly gravel
too, tharefore, a dust probles weuld nmturally ocour,
,,.~~"“”**' e /U )/{7

The County bws agreed to propave & road base fox tho ig milos on ?Gﬂﬁﬁfwmﬁ

<. Road 67 end thy Foginesr for Milnar Carling indicasoed thay would 6o Bia
poms for those scetions of b end 23 that are witbin the Vilipgo of Boskers

. corpormue Limits. This would moka these areas Teasible for travel.

Cux wonwlﬂﬁign vag that W8P, 1u its spocificntions to interoatad biddovs
on thin project, atate thmt, "ghe Conbtroctor is roguired to pub o bituw
mincun mix on the roads 4n quostion for dust control purpozes oand to
msintain tho ronds to tho satisfection of the govermmental units iavolved
- for the loagth of time that hauling s recuircd, snd that upen complaticn
of bowling, o bituninouwa surince bo instelled on $he portion of roada
which the County will so indleate in a letter to the Contractor™,
Wo feul $his WALl koep 3P oud of the road bulldlin Luwuliluss GG Gabo
leave the County with control of their reads and vohiculsr traffiec over
these roads. .

CeAfpas
Yoy X7, 1973
AGG,

Cet % J Croin
¢ J Tica v
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REFERFAL CORRESPONDENCE

FORM d1.51a3

-

ow Mr M L Anderson Manager, Real Estate
' Activities
e MR C J TICE Manager, Plant Engineering

. and Construction
Attn: P A Johnson ' '

sussect SHERBURNE COQUNTY CLAY MINING
Conditional Use Permit
Sherburne County, Minnesota

BATE February 5, 1973
Locarion Minne apol is

LOCATION Minne apol is.

Northern States Power Company's application for a Conditional Use
Permit to excavate clay from a tract of land in Becker Township was
approved by the Sherburne County Board of Commissioners on January 26,
1273. A copy of the permit is attached for your file.

The Conditional Use Permit application had been recommended for
approval by the Sherburne County Planning Commission and the Becker

Township Board in prior meetings.

This completes the necessary permit activities on this project in

Sherburne County.

| (9 éﬂ?a? .-ﬁ%%g;w’?’“/ |

C G ANDERSON
Staff Assistant

1fa
Attachment

Cc: L J Crain
G V Welk




Mn"/,‘jm fn"m 31,73

‘TO /77!3(2/,,{) }{MW ?t’"’? >) 9/9
| | /Your application for a permit to éﬂﬂwé/ﬁﬂﬁwyw/bé
Erect (__), Repair (__ ), Extend ( ) Remove (__ ), Move in (_ﬁ__), Demolish (__ )

A-structure—teecated- at 7. ,//o f’/"'/ /,, za-Twp ZY_Rng.22 &

has been approved, ey /j /9 73/ ém;aww [ommrirritamioss

iLse 207 0t Lernd £ '""”-‘-'(’
Permit will be issued upon receipt of _—7ip-—opdollars, building permit fee,
State Surcharge .—., .. Total Fee D

Please make check or money order pavable to Sherburne Coyty Treasurer and majl to
| . e --
*\//&77.- (-L?- i j{. T
/s

e HARMEY A ALFOR D S
. BHERBURNE CO. ZONING ADM.
CQUNTY, ADMINISTRATION BLDG.
ELK RIVER, MINN. 55330




. r/ S ‘ 2 ‘ )
svel Pt Opefai-{on NG / by wc/L«n—m ﬁ‘é ,7j
APPLICATIOV FOR BUILDING PERMIT IN SHERBURNE CQGNTY

_ Sherburne County Plannlng AdVLSory CqmmlsSLOn
. County Auditor's Office, Elk River, Mina.. .

PERMIT FOR USE ( #7; FOR GCCUPANCY { ); TEMPORARY PERMIT ( ).

Application No. ' | Date OC'f- lg ]Q '7 2

ﬁﬂﬂﬁ&@ﬂﬁﬁ&&@&ﬂﬂ@ﬁ@h&ﬂﬁﬂﬂﬁ&&&ﬂ&&ﬂﬂ&ﬂ&mm@&Qﬂﬁﬂﬂﬁﬂﬂﬁﬁﬁmﬁmﬁmﬁﬁmaxdmﬁmﬁ%wQWENIME&E&EE&EE.M%RERQEE

APPLICATION is hereby made to: Use | __Ji Erect {___); Repair ( )i Movae In (__ };
Extend (__ ); Remove { )i Demolish ({ ); Occupy {  ); a structure located at 5@;& jﬁ“Q,
w’. of Sen - ____sec. 00, mwp.[ 13 Range_ 3%
at & cost of §. for the following use: Residence ( — )i Commercial ({ b= or
other use {( } with ac: accessory bulldlng { 3

The description of the use for this property, for Whlch this application is submitted is
as follows reBpeaf +o  ©xcavate £;r rampval of\ C—&v.

A plot plan is attached ( Y; is sketched on the back of this application ( }: and
floor plans are | )i are not { )i inciuded.
The main structure will be as follows-

Construction : - Front vord Zepthn lin food)

Height (stories & feet) — Side yard depth (in feet)

Number of family units —— Rear yard depth {in feet)

Dimensions of lot YO 8cres Depth means distance of structure from

Corner (__ ) or interior (___) lot. :
The accessory buildings will be as follows:

Description - Distance from rear lot line

He‘qght : Size ' ‘ Distance from side yard line

I ireby certify that I am the owner or authorized agent of the owner of the aLove property
and _that all constructlon w1ll conform to existing state laws and local ordinances.

g - M8, A

ﬁ {/ﬂw/ /?jv,f D ICER A, D52 -/ Yo

Signature Address i Phone Number
mmmammmmmxmmamama&mammmmwaaaadaﬂnmaquwﬁa@ﬁﬂmua@mm&mﬂmaxaaamﬁzmmmmawwﬁmmﬂammmmﬂmwmamﬁuﬁamm&aa
PERMIT FOR USE: Approved */—’*; Denied {__ j; Not in conformity with the following pro-
visions of Zhe Zoning Ordinance: Because 2
//
DATED: L2/ ,) (’ //€;1;7j7 (72 Il A{:M{-.bf/ «Enforcxng Officer

EQhﬁ*ﬁﬁﬁimammmmﬂ&mmnﬂmmm@m

ﬂﬁ@&ﬁﬁ‘aﬂQEFW&@EEQEEEEEQE&E&&E&&&ﬂ@ﬂ:ﬂ&ﬂﬁﬂ&ﬁﬂ@hﬁ@@ﬂﬂ&ﬁﬁ&h@h EAE.\:{

BURN&CO ZONING ADM. | . .
INSPECTICON: Approved (___); Disapproved ( ___); Not in ﬁ% YOABKATKE SgRAtf]@Nf%g:é@ylng provisions
of the Zoning Ordinance : FIK RIVER MINM. 58330
BECAUSE )
DATED Enforcing Officer

e b b kel L T b T R b b T B B T T e i ———

PERMIT FOR OCCUPANCY: Approved | }:Denied | ); Not in conformity with. the following
provision(s) of the Zoning Ordinance: ‘
Because

DATED .Enforcing Qfficer
ﬂﬂﬁﬂﬂﬂl&EEEEEN&W&&E&&EEE&EE&&Qﬁ&E&&@&EﬁﬁE&Nﬁm@ﬂﬂﬁﬁﬂ@l&&ﬂ&&ﬂﬁﬁﬂﬂﬁﬁ&W@m&@mﬂmmlﬁ\&ﬂE&EEEEEEE&&EEE&&&

TEMPORARY PERMIT: Approved ( ___J); Denied { }; Not in conformity with the following
provrision(s) of the Zoning Ordlnance . :

Be. .ise

DATED - Enforcing Officer
e b b T b b L b L T e T ——
REMARKS:




FORM T15-E-4143
NORTHERN STATES POWER COMPANY

iy BT N

MIEMORANDUM ~ ?gr

) gt

AR PR LS .

SHERBURNE COUNTY CIAY MINIIS < -~ Al =< BN T o

Conditional Use Permit : X Frent ™
Eherburne County, Minnesota L -

On Monday night, January 22, 1973, D Ward King and I mel with the Begker
Township Boord and propevdy owierdg gongerned with cur Conditicanl Usa
Pemalt Arplication, which is %o excavate elsy oa the Hensen property, we
have an opilon teo yuscinas,

Thpon conclusion of ocur presenbation wnd answers 4o vesrlous questions from
the Board and property wmmsrs, bhe Township paszed a resclution Lavoring
our application. %his resolution will be foxwarded to the Bhsrburne Cowaty
Board of Cmmissiomm._

Ward aw‘ﬁ I had “axmvi.e'fw'!,,; met with the Sherburne ¢ uun‘i:v Piananing Gommlssion
and they had racomsendsd approval of our applicatlon; subjec’t Lo eonuur-
renge by the Yowndgaip; and on Jamsary 18, 1973, the Sherburns County. fHoerd

of Cownissicners bad also eewrﬁmnmd the Conditional Uss FPermit &m:iimmm
be grented, providing the Towmabip concurred.

Tais comnletes all peradlt soedbivity on this prolest; therafors, -a.m aption
on the progseedly may be exewelised.

£ 7 '
¢ G AHDERSOR
Stal? Asslistent
Das
J‘amary 23, 1573

I Andevrson
L o Jyain
¢ J Ploe
¢ Y Welr
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BLA-CK & VEATCH _ - : S "-AéEAConaaiﬁ
CONSULTING ENGINEERS A , - TeL: 3617000

IS00 MEADOW LAKE PARKWAY
MAILING ADDRESS: ?’O BOX NO. 84035

ATR MATL ‘ KANSAS CITY, MISSOURI 64114
Northern States Power Company ‘ B&V Project 5377
Sherburne County Generating Plant " B&V File D-4C,2

Unit No. 1 (E-6881) - July 31, 1974

Coal and Ash Storage Area Cons ;i
( &% I5/5 > )

. . A
Northern States Power Company // “%/é>£$’ _ Af¢f7
414 Wicollet Mall - st Ca//; ./dLLo/%i %(

Minneapolis, Minnesota 55401

Attention: Mr. J. R. Zylkowskl é;' S ,;2 <
Gentlemen:

During a recent meeting at the site, P, A. Johnson and G. Y. Gunn reviewed
the various field test data regarding density and moisture content of the
fly. and bottom ash pond embankments. It was apparent that the field densgi-
ties were within the spbcified requirements; however, they were lower than
the densities used in our previcus analysis of the embankments,

We have re-analyzed the most critical embankment which is the east embank~
ment. The most critical design conditions for this embankment occur when
the £fly ash pond is full of water and when construction of Phase II Ash
Ponds is in progress. This condition may never occur,

The results of the recent analysis, using an in-place density of 120 pounds
per cubic feet instead of 136 pounds per cubic feet, result in a reduction
in safety factor of the embankment for the condition described above. We
congider the safety factor adegquate and see no need to re-analyze the re-

i ‘ mainder of the embankments,

Very truly yours,

CK & VEATCH

| é é,zgg AUGL 1974
J. R. Belde Ty T AT ENGRG & CONST
Project Managaw- Brajedt pa——

£ e —— L | T

JRB tnmg

NS ~.’1 S l"

ce: (2) Mr. J. R. Zylkowski




NTERNAL CORRESPONDENCE

~

s

UBHCY

DATE July 3, 1975
P, A, Johnson - o LOCATION
J. A. Smith, Project Manager - Sherburne LOCATION

SHERBURNE COUNTY GENERATING PLANT E- 6881
Review of Moisture Requirements in Specification 3377-D-4C
984820, 1¢K720, 12M300

4
5

=
At your request I have reviewed the moisture requirements for compactlon of
clay materials in Specification 5377 D-4C Coal and Ash Storage Area Construction,
This review was generated by W. F. Mahoney's letter of June 16, 1975 where he
requested an engineering review and approval of the 162 moisture-density tests
which have reported moistures in excess of the sp601f1ed maximum but have met
specified density requlrements.

To evaluate the acceptability of the above descrlbed tests the de51gn requlrements
for stability, as documented in B&V Supporting Analysis II M, and the design
requirements for seepage, as documented in the same supporting analysis and
modified in our MPCA permit commitments on solid waste, were reviewed and compaved
with the laboratory test results presented in the Twin City Testing reports.

Based on the above analysis and on judgment, the soil strength will be well above
the design requirements at any moisture content which allows compaction to the
specified density of 90%, and the permeability is. less than the design and permit
requirements and is at a relative minimum at a moisture content from six to eight
percent above optimum moisture. P

It is my conclusion that the work covered by the 162 mdisture-density tests
described above meets all of the design and permit requirements and is acceptable,

Yours very truly,

b O s

Peter A, Jolfnson, P. E.
Supervising Civil Engine

FIERBURNE COUNTYS
GENERATING PLANT]

RULZ 197

PAJ/rmd . ) l XERQX

HIN
CLS

OB SRR TSR e,
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CHANGE ORDER

FORM 0324-3 (9.72}

Jop__Sherburne County Generating Plant . DATE._July 8, 1975
ORDER REF. C-B87916 CHANGE ORDER NO.__ 163
W.0. NO. . SIPH1LM000 ACCT. LOCATION NO.

TO ‘J.A. Dapeng & Son,‘inc.

7175 Cahill Road

Minneapolis, MN 55435

July 26, 1973

In accordance with the terms and conditions of our contract dated

o e TSI

we hereby authorize you to make the change in the work described below: B
Praject oo AR . Yo MR SR
DD svmreenerenonns

[%] This change shall be made for the sum of $ $19,349.90 ‘ 2 fita Mo w7
June 16, 1975

as per your proposal dated

[] This change shall be bifled at cost plus the psrcentage nqmed in fhﬂ comrac

7 This change shall be made for a credit of $

as per your proposal dated

-y 5ot . ; i N{
i — P
e Handle e RET
Camments wm__,.,,,__.,,,,_...__.,..-u—-»-
i ot o]

Description of Change:

Furnigh necegsary labor, material and equipment to yperform chemical injection
grouting to seal the sheet piling interlocks in the recycle and holding pond
areas as per your attached proposal dated June 16, 1975, .

Please invoice as a separate item from the contract.

ACC{ZY/D FOR};ﬁE CONTRACTOR ‘ NORTHER&STATES POWER COMF’ANY
j Al S AT
\//é’/}/7/A W ) BY _of R / A e o /

DATE. 7////75 :  v | rr

cc: PE&C Fi[J

Plant Accounting
Co st/ Sched. Section

Purchasing



" 3. A. DANENS & SON, INC.

_ Excavating—Road Building——Contractors o
Draglines—Clam shells—Backhoes -
Front End Loaders—Dump Trucks

Shikeo Gu\;\xi%f‘%

7175 CAHILL ROAD - MINNEAPOLUS {EDINA), MINN. 55435
Telephone: (612) $41.1553

2§§”?973

ey Septembers:
B ot

r
&

/I"}fé;

Mr. James Sullivan

Northern States Power Company
414 Nicollet Mall

Minneapolis, Minnesota 55401

Re: Coal & Ash Storage Area Constructioﬁm;_liwm.“«; g
Spec. 5377-D4C Ll AN

Dear Jim: Cf?- é?;7ﬁs”;/¢£

We have now been placing Type 1 clay in the core of the Bottom Ash
Pond for approximately two weeks. We have placed approximately 50,000 C.Y.

We are very much concerned about the guality and quantity of Type 1
clay available from your Clay Borrow Pit. Twin City Testing has drilled
numerous test holes; and we have dug test holes with our backhoe, from which
samples have been obtained for the purpose of checking the type of clay and
the moisture content. We are unable to find any Type 1 clay that actually
falls within the moisture content specified, which is a maximum of 3% over
optimum. The Type 1 clay in this borrow pit runs from 5% to 12% over optimum,
with a very limited amount at 5% over cptimum, OUur estimate today indicates
that we have a possible supply for another ten days of Type 1 clay at 5% over
optimum moisture, which is approximately another 50,000 C.Y. As soon as we
have exhausted this minimum quantity of clay, we are at a 1oss as to what we
should do. Our estimates indicate we need approximateiy 800,600 C.Y. of
Type 1 clay for the core of the Ash Ponds.

The Type 1 clay that is just 5% over optimum in the borrow pit is in a
very thin layer that runs from nothing to 6 feet deep. Immediately under
the Type 1 clay is red silty sandy clay that would barely make Type 1V clay,
and immediately under this clay we find sand. In many areas the red silty
sandy clay breaks .-right to the surface under the topsoil.

We have discussed this problem of the clay briefly with Norm Henning of
Twin City Testing, asking for his opinion with regard to the effects of using
a poorer quality clay, clay with a hibfier moisture content and also not having
to obtain as high a compacted density.



J. A. DANENS & SON, Inc.
September 29, 1973
Page 2

Mr. Jdames Suilivan

Norm Henning did not wish to make any comment until he has made an
inspection of the borrow pit and observed the actual placing of the clay.

He will be at the job site 10:00 A.M. Wednesday, October 3, 1873
to study the preblems with the clay. We would appreciate very much it you
could alsc arrange to be on the job at this time so we could discuss this
matter and hopefully come up with a solution.

Yours very truly,

J. A. DANENS & SON, INC.

s ——

T 3 ;o
Q : AU ¢ /f’/’ o )

. v
o, P
M PR LR

. J. Danens—

CID:m J




1525

Augukt 235, 1972

I FiLE 879

e n vt S ok DY e T
Mr. Re . Holebovg, llssager - Jossii FPlant Puojechks

SHERABUR COTTY CENNRATING PLANT E-6831 & B-710%8

/’j

Slsy m-l 1ing Dasing ihﬂu
yes — O P I A
o J ) v | ir :

e ! il BARLLE o {4 i

! ) b Jesiay i
A& deeision has been made to use clay for seuling the plani site basins, The
purpose of this memo is o obtaln epproval b inlflate action fo purcihise
land g5 & source of olav.
ithe sttached lester from Blag %aatcn, dated sugust 18, 1872, s *waﬁluaa chg

requivements for clay, Yhey recomsoud that we purchage 60 acres of land owned

by des, Anna B, Hansen as the scurce of clay to weab the raquaremantﬁ.

Tha ouentity of elay C*l.”lﬁﬁ%@ Ty E n uwaing an 187 Tiney
Tepew in the basinz.  The prodictad i ‘ull-sizod ash basino,
with an 1Y Lliner is 1250 g;m, e ashing 2lack & Veaten to document the cal-

wa alse asting thon to predict the leshkoge

£ g b SR - e 4
tinay chichmessas. Choe rosulis should

and for clay, bub will allow us some choice

Yo pay e A P T
mdam WH O RooEad WAL

Mra, Anog B, HDaasen
val, L will rogquest the
de  He have already

reroving elay,

5 h. mettap?
rrﬂgact Spounser - Sherburne Gounty

) >
JIRS 5

poy B A Johnson



" BLACK & VEATCH

Area CoDE 816
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e KANSAS CITY, MISSOURI. 64114
Northern States Power Company fﬁj&_g.i e August 18, 1972
Sherburne County Generating Plant SRR B&V Project 5377/5619

Units No. 1 & 2 (E-6881 & E-7108) B&V File D-4C.2
Sealing of Coal, Ash and Water Storage Areas . _
PH11A600, PHI12K700, PH121M300, PHLI4MOGO ﬂ“—wL;EE C:c;?%‘{
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Mr., C. J. Tice, Manager ‘ ) '*AJMS S
Plant Engineering and Construction ' AR Y
Northern dtates Fower Company T"ﬂf; liﬁ !
414 Nicollet Mall AR %
Minneapolis, Minnesota 55401 Gz L
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Attention: Mr. J. E, Kettner, Project Sponsor [ 1s¥i o]
’ "'"JEH‘”ﬁhrmﬂﬁﬁhﬂgipﬁl:O
DES
Gentlemen:

A decision was made to use clay for sealing coal, ash, and water storage
areas in the meeting held in Minneapolis on August 10, 1972,

exries oo
Wiils o

This decision
ed on satisfactory findinge of rhe following reports and memorandums:

Supporting fnalysis II-K, Secpage Control For Ground Water
Pollution Abatement

Clay Source Investigations, Phases I ané I1
B&V Intraoffice Memorandum dated July 20, 1972
A summary of recommendations regarding the use of clay follows:
Quantity of Clay Required ’
Recommended Clay Source | ‘ |

Schedule

Phase III - Soil Investigations for Design

Topographic Mapping

1. QUANTITY OF CLAY REQUIRED. The estimated amount of clay required for
sealing purposes for Units No. 1 and No. 2 performed under Project
Numbers 5377 and 5619 is 560,000 cubic yards. An additional 440,000
cubic yards of clay will be required at a later date to extend the
bottom ash and fly ash and scrubber sludge storage areas for their
service life. The selected clay source area would be required to
provide at least 1,000,000 cubic yards of high quality clay.
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Mr. C. J. Tice, M
Northern States Power Company ) Project 5377/5619
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#Hper ‘ 2 August 18, 1972

RECOMMENDED CLAY SOURCE. It is recommended that the 80 acre tract of
land owned by Mrs. Anna B. Hansen be purchased. The Hansen tract is
located about 2 miles northeast of Becker and about 5.3 miles from the
SHERCO site. The Hansen tract is legally described as the west, 1/2 of
the southeast 1/4 of Section 20, Range 28W, Township 34N of Sherburne
County, state of Minnesota,

The 80 acre tract of land owned by Mrs. Anna B. Hansen offers the following
advantages for use as the clay source:

a. Eighty acres is a reasonable size tract to obtain the quantity of
elay required. '

b. The tract contains sufficlent clay for Units No. 1 and No. 2 sealing

purposes.,
¢. The clay is of sufficient quality for the intended use.
d. The site affords dry excavating and good drainage conditions.

e. The borrow area haé a very small amount of woods to be cleared and
grubbed. ‘

~f., The tract is located on top of a hill offering reascnable grading

potential,

g. This plot offers the shortest haul distance to the site of about
5.3 miles.

h, Only about 1 foot of topsoil overburden will have to be stockpiled
to reach good quality clay.

A field reconnaissance inspection of the Hansen property verified the
physical acceptability of the site. A bridge located about 3/4 wiles
east of Becker which would be used for clay haulage to the site was
inspected and determined to be adequate for truck traffic hauling clay.

SCEEDULE. The first need for any appreciable quantity of clay would be
for the 5377 D-4C Coal and Ash Storage Area Construction contract. The |
small amount of clay required in other contracts such as for seaiing the
fuel oil storage areas may be cbtained by each involved contractor.

It has been determined that the initial development, excavating and
hauling of clay from the Hansen tract should be included in Contract
5377 D-4C.

The bid date for Contract 5377 D-4C should be moved up to June 30, 1973
to allow adequate overlap with substructure contracts. The following
schedule interfaces are preoposed to allow effective prosecution of the
work: oo :

Acquisition of the 80 acre Hansen tract November 14, 1972

Begin topographic mapping of Hansen tract November 14, 1972



BLACK & VEATC!

j. »
. 'Mr. C. J. Tice, Manager .3 August 18, 1972
Northern States Power Cempany Project 5377/5619
Begin scil investigations for design purposes January 3, 1973
Begin preparation of comstruction drawings for March l,.1973

BMB 1 mw

ce: Mr, C. J, Tice

Hansen tract
NSP review issue of Contract 5377 D-4C Package May 24, 1973
Bid issue of Contract 5377 D-4C Package June 29; 1973

TOPOGRAPHIC MAFPING. The required topographic mapping for the Hansen
tract may be performed using either aerial or ground survey methods.

One NF size drawing delineated at a gcale: 1" = 100' with a contour
interval of one foot would he suitable. The drawings should be prepared
with vertical control based on mean sea level, 1929 adjustment and
horizontal control basgsed on the Minnesota State Grid, south zone.
Property corners should be located and referenced tg appropriate section
corners,

Upon receipt of this drawing, B&V will indicate the location of proposed

-s80il borings.

PHASE ITTI - SOIL INVESTIGATIONS FOR DESIGN. The additional soil borings
and laboratory testing required for design would be performed by Twin
City Testing and Engineering Laboratery, Inc., as an extension to the
present Purchase Order SHERCO-1558, The scope of this work will be
defined in accordance with the above proposed schedule.

fVery truly yours,

/

Att: Mr. J. E. Kettner
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BLACK & VEATCH AREA Cope 816
CONSULTING ENGINEERS : : . TEL. 3671-7000 552’8

1500 MEADOW LAKE PARKWAY
MAILING ADDRESS: P.O. BOX NOQ. 8405

AIR M;A.IL . KANSAS CITY, MISSOURD 64114
Northern States Power Company B&V Project 5377
Sherburne County Generating Plant B&V File D~4C.2

Unit Ne, 1 (E-6881) ' July 31, 1974

Coal and Ash Storage Area Constructlmx
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Northern States Power Company /V/é%/£>C3 ”~3

414 Nicollet Mall T - /(, A v A% 0’/

Minneapclis, Minnesota 53401
Attention: Mr. J. R, Zylkowski 57' & ;7Z{

Gentiemen:

During a recent meeting at the site, P. A, Johnson and G, Y. Gunn reviewed
the various field test data regarding density and moisture content of the
fly and bottom ash poud embankments. Ii was apparent that the field densi-
ties were within the specified requirements; however, they were lower than
the densities used in our previous analysis of the embankments.

We have re~analyzed the most critical embankment which is the east embank-
ment. The most critical design conditions for this embankment occur when
the fly ash pond is full of water and when construction of Thase 11 Ash
Ponds is in progress. This condition may never occur.

The results of the vecent analysis, using an In-place density of 120 pounds
per cubic feet instead of 136 pounds per cubic feet, result in a reduction
in safety factor of the embankment for the condition described abova. We
consider the safety factor adequate and see no need to re-analyze the re~
mainder of the embankments.

Very truly yours,
CK & VEATCH

,Qém UG L 1974

J. R, Belde FILE COPY » PLANT ERGRG & COMST

Project Mandgeae .- Droject e

F e i FU18 HO oot

JRB :nimg

cer  (2) Mr. J. R. Zylkowski

Reiurn v To

LR R —— )

1 Pis F’:"

Comimprls




Aing Aok ok

L

ATR MATL

BLACK & VEATCH o
Akt A CCone B1G
CONSULTING ENGINEERS ©OTEL 361.7000

1500 MEADOW LAKE PARKWAY
MAHLING ADDRESS PO, OCY NO. 0409
KANSAS CITY. MISSOURI 64114

1528

UL g4

Northern States Power Company B&V Project 5377
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Sherburne County Generating FPlant . : MUSCLEAR !
P. 0. Box 68 - e — ‘
Becker, Minnesota 535308 ' SN
. T #1s
Attention: Mr., J. A. Smith (33 KAA
‘ Pis Hextte o Rettsn 0 e e

Gentlemen: Cammuenis

We were requested to again review the meisture-~density criterion set forth

in the Specification 5377 D-4C for construction of the ash pond embankment
fill by your personnel during a conference on July 9, 1974, The specifica-
tions require the cmbankment £i11 to be constructed of SM, 8P, or SW material
compacted to 25 percent of maximum density at optimum woisture content and at
a moisture content within plus or minus 2 percent of optimum.

Our telepbone memorandum of October 13, 1973 modified the moisture require-
menlts of the granulaer embankment material. The required moisture content was
establisbed as a range from 5 percent below optimum moisture to 2 percent
above optimum,

A review of all field control test data indicates that the specified compaction
of the granular embankment has been achieved. However, in many instances the
moisture content was less than specified in the original specification, and
also less than the moisture content given in our telephone memorandum of
October 13, 1973.

In general, the field moisture density tests indicate field moisture content
of 3.1 percent or greater. A small nuwmber of tests indicate a field moisture
content of 2 to 3 percent. In all cases the specified compaction was obtained.

The optimum moisture content of the granular material used in the ewbankments
generally ranges from 9.6 percent to 13.0 percent. One type of granular

material encountered which has gravel in it has an optimum moisture content of
6.7 percent, : : .
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Northern States Power Company A B&V Project 5377
Att'™n: Mr. J. A, Smith ‘ July 30, 1974

S

Therefore, the required minimum moisture content as set forth in our tele-
phone memorandum would be 4.6 percent to 8.0 percent for the majority of the
granular materials found on-site. :

- The specified compaction is being achieved at moisture content less than

specified. Thus we believe that field moisture requirements can be modified
as follows for the granular embankment: fills.

1. Minimum moisture content of 3 percent with a preferred moisture
content of 4 percent. ‘ .

e
2. Density requirements are to remain at 95 percent of optimum density
© as a minimum. '

3. Compactive effort to remain essentially unchanged,

4.  The material which was placed at moisture content of 2 to 3 percent
ddes not need to be removed since it would be impractical at this time.
Also the amount of material placed with the low noisture content isg
apparently small as indicated by field teést data. Moisture content for
all future work should be as given in Paragraph 1 above. :

We have received the "Report on Additional Strength Tests of Impervious Clay
Sand, Coal and Ash Storage Areas" prepared by Twin City Testing aund Engineering
Laboratory, Inc. at your request. The report concludes that compaction of the
imperviouvs clayey material to a minimum density of 90 percent of optimum
density at woisture content ranging from 0 to 6 percent above optimum will pro-
duce a material having a minimum cohesive strength of 1000 pounds per square
foot, which will meet the design requirements. Therefore, the moistuvre density
requirements for the impervious clay cores and embankments may be modified as
given in the above paragraph.

It should be vecognized that modificatien of the moisture-density relationships
as outlined in this letter results in a benefit to the Contractor since less
equipment and effort are required for the criteria set forth in' the bid
documents.

This letter establishes the moisture~density relationships which we recommended
be followed for the rewainder of the project. If you have any questions in this
regard please let us know.

Very truly yours,

LACK & VEAT

11
JRB :mpb /2?

3ecc: Mr. J. R, Zylkowski | ‘ < R. Belden
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GEN CER T EE E”;:
Attention: Mr. J. A. Smith seoy [RETLT oM ek
M Huandle _,,,,,,_____........h‘n‘"“ 1O i
Compmants T .
Gentlemen: e
€:2§ We have reviewed the moisture~density requirements for the clay material
(type CL) used in the core and impervicus blanket for the f£ly ash and bottom
ash ponds, as you requested during our meeting of May 2, 1974 at the plant site.
Specification 5377 D~4C, as modified by Addendum No. 1, requires the clay
3 core and impervious earth blanket to be compacted to 93 percent of mayximum
= density at optimum moisture content. The specification further states that

during compaction of the clay core and the impervious earth blanket, the
moisture content shall be within a range of O to 3 percent above optimum.

During the month of COctober 1973, NSP advised that the material for the clay
‘gf core had a very high moisture content as had been indicated by the previous

tests and requested a review of the criteria for compacting this material

in order that counstructlon might continue into the fall. At that time B&V

advised that there were two alternative solutions.

1. The type CL material for the clay core could be compacted to 88 percent
of maximum density with a moisture content of 0 to 6 percent above
optimum. Compaction at 88 percent of maximum density would have the
following undesirable characteristics:

a. Increased long-term settlement of the ash pond dikes of 3 to 6 inches.

b. Compaction at 88 percent of maximum density at the location of the
36-inch discharge pipes beneath the dikes would be unacceptable.

¢. The elevation of the fly ash pond and bottom ash pond dikes and all
interior portions including the c¢lay core should be raised 6 inches
above the elevation shown on the drawings, and the top width of the
dikes and the slopes of the dikes retained as shown on the drawings.

v
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Northern States Power Company 2 B&V Project 5377
Mr. J. A. Smith May 14, 1974

2. QConstruction of the clay core for the ash pond dikes cculd be stopped
for the construction season, then begun in late spring of 1974 when the
weather would allow the type CL material to be dried by discing and
working such that the material could be placed at the specified 93 per-
cent of maximum density and within 0 to 3 percent of optimum moisture.

The contractor continued construction as ocutlined under Item 1.

The selection of the compaction values of 88 percent of maximum density and
moisture contents of 0 to 6 percent above optimum were based upon estimates
that the cohesive strength of type CL material compacted at 88 percent of
maximum density and O to 6 percent above optimum moisture content was 2,000
psf. The required design cohesive strength is 1,000 1bs. per square foot.

Report No. 4, entitled "INSPECTION AND TESTING DURING EARTH WORK OPERATIONS
COAL AND ASH STORAGE" dated December 3, 1973 indicates cohesive strengths of
approximately 760 lbs. per square foot., Test results for the coefficient
of permeability indicate values raaging from 2.27 x 10°° to 5.5 x 1079
centimeters per second at 20° centigrade.

In view of the low cohesive strengths obtained at 88 percent of maximum
density, we believe it advisable to ‘compact the clay core and impervious earth
blanket material as originally specified. The specified requirements are

93 percent of maximum density with a moisture content of 0 te 3 percent

above optimum. ' '

It will not be necesary Lo re-~compact any material already in place. The
permeability tests given in Report No. 4 indicate permeabilities greater

than 1 x 1078 centimeters per second, which will be satisfactory.

If you have any further questions regarding the compaction criteria, please.
advise.

Very truly yours,
ACK & VEsT '

J. R, Belden

Project Manager

- JRB:nmg

ce: (3) Mr. J. R. Zylkowski ’ﬂ”
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DATE Septembey 25, 1975
.Mr. P. A. Johnson _ LOCATION
Mr. J. A, Smith, Project Manager LOCATION

SHERBURNE COUNTY GENFRATING PLANT E-6881
NCN-10-C87316 DIN 984820, 12K720, 12M300

This memorandum is to respond to NCN 10-C87516, which reported a discrepancy
in the construction of work under Spec;flcatlon 5377 D-4C Coal and Ash Storage

"Area Construction as follows:

0f the 2201 soils tests reported as of Hovember 13, 1874, 162 have
reported moisture contents not as required by specification.

The WCN lists in a 12 page tabulation the tests having the discrepancies. The
objectives of this memorandum are:

1. To review the contract specifications

2, To review the design criteria

3. To summarize the construction problems and spechlcation changes
i To evaluate the acceptability of the tests,

. Contract Specifications

The contract specifications cail for classification of clay material for various
lining purposes. The clagsifications were:

Clay Core CL
Tmpervious .Earth Blanket
Type 1 ' CL
Type 2 €1, SC
Type 3 . 8¢
Type & 5C, 8C-8M,CL-5C

The designated use of the classified materials is described in the specifications
and drawings.

Once classified; the materials were to be compacted to 93 percent of maximum density
with a moisture content at 0-3 percent above optimum.

Design Criteria

The embankment and liner design was made using assumed soil properties that were
estimated by Twin City Testing., The design method, loading conditions, and assumed
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Mr. 3. A. Smith ' . ‘
September 25, 1975 S
page 2

soil properties are documented in B& Supporting Analysis 11-M. This analysis
was reviewed by NSP Engineering. It was also given a second level review by
pames and Moore. The above reviews approved the design, and suggected some
changes, and additional laboratory rtesting.

The clay soil properties used in the design were:

" Cohesive Strength ' 500 psf
Density 124 pef
Friction Angle 0 degrees
Permeability 1077 cem/sec

pPrior to construction, laboratory tests were run on the borrow pit materials and
the above properties were judged as congervative. Construction specification D-4C
was written based on the above engincering. :

Construction Problems and Specification Changes

Construction under the D-4C package began in July 1973, The specification called
for completion by November 1974. During the fall of 1973, the contractor began
to have trouble meeting the clay compaction specifications. The materials in the
pit were wet and his drying methods wereinadequate., The pit materials also. were
not as homogeneocus as expected. We also realized at this time that we probably
would not have enough materials for the job and that we would have similar wet
conditions and compaction problems in the spring of 1974,

To keep the job going, we decided to relax the compaction requirements for work
done during the fall., This was done on the basis of strength and consolidation
tests reported im a B&V telephone memo dated October 10, 1973. Later the tests
were documented in Twin City Testing Report No. 4. The relaxed specification

of October &4, 1974, called for clay compaction to 88 percent density at 0-6 per-
cent moisture above optimum, To compensate for the projected increased consolida+
tion (due to less compaction), the contractor agreed to raise all embankments by
six inches. The work continued on this basis until freeze up.

Work started in the spring of 1974 in late April with the first clay coming to the

job in mid-May. The job specification for clay cowpaction was B8 percent density

at 0-6 percent over optimum. Since some question existed about the extension of

the relaxed specification into 1974, we asked B& to review and clarify the matter.

In their lettexr of May 14, 1974, they advised us to return to the contract specifica-
tion. We did this and it proved unworkable by the end of May. Because of the problem,
we held a meeting to discuss alternative actions., At the meeting we concluded:

1. The contractor should increase his drying efforts
2. We should do additional testing to evaluate .the compaction requirements,

As a result of our testing, B&V modified the specification on July 30, 1974 to 90
percent density at 0-6 percent moisture above optimum. The job was completed on
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Mr. J. A. Smith
September 25, 1975
Page 3

this basis. The six percent moisture requirement proved to be a field attain-
able moisture.

As the work proceeded, some samples were accepted where the density was met at
moisture in the six to seven percent range. Thesc were accepted on the basis of
fieid judgment, Another meeting was held to review the above decisions. 1t was
concluded that testing could provide differences up o .5 pevcent in moisture,
so we would accept 6.5 percent moisture provided the density was met and most
~importantly provided the layer was stable so the next layer could be compacted.
At 6.5-7 percent we decided to reject the materials, except we would accept an
occasional 6.5-7 percent test, The NCN concerns the above approvals,

To evaluate the engineering acceptability of the approvals, I have compared the
design basis soil propertics with the field obtained soil properties., I also have
made some stability calculations to verify the safety factors.

The results of the parameter comparisons are as follows:

Soil Property Design Basis laboratory Test
Density 124 pef 110 pcf
Cohegion 500 psf 1,000 psf
Friction 0 degrees 0 degrees
Permeability 1677 em/sec 107 em/sec

¥For information a graph showing sdil strength as a function of density is attached,
The molding moisture is also noted for individual fests.

Reviewing the above comparison, the reduced density of the clay will produce an increase
in the factor of safety (stability)., so veduced density is acceptable. (B&V con-
sidered the reduction of density in the embankment from 136 pcf teo 120 pcef and

approved the factor of safety in their letter of July 31, 1974, My consideration
cencerns only the core goil.) “The cohegive strength is higher than the design

basis, so it would also increase the factor of safety. Tinally, the permeability

is equal to the design requirement, so it too is okay. Thus on the basis of this
comparison, the field constructicn is compatible with the design.

To verify the safety of the embankments, stability caleculations were made using
the soil properties obtained in our laboratory testing program. Based on the
"31liding wedge" method of analysis, the minimum factor of safety is about 1,6,
This would be considered marginal, so the embankment was analyzed using a modified
"Swedish Circle Method." Based on this analysis, the minimum factor of safety is
2.3 which is congervative, Thus, the construction is compatible with the design.
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Mr. J. A. Smith
September 25, 1975
Page 4

.

It is my opinion thdt the constructed. dams have adequate safety factors, and
that the field construction is in compliance with the design criteria. I there-
fore recommend that the 162 tests identified in the NCN be accepted.

/Oﬁ - ﬁ%/wm CF,

P. AY Johnsgson, P, E,
Supervising Civil Enginear

PAJ/tmd
ce: J. R. Zylkowski

J. C. Meier
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«.-;»‘ SN del. b Hio No. 6-087516 Revised .
s Supersedes issue of 2/19/75
FORM 0330-37 KONCONFORMITY NOTICE Page Lofo
Project _Sherburne County Generating Flant E. 6881 BIN. Ne. SLPHSTDOMO
System _Coal _and Ash Storaze Areas Bart " N/A
Spec. . 5377 = D-LC | Dwg. No. 4906k to 49107
Bldg, __ N/A ‘ Elev. See abtached summary sheebs
Sopplier __ LGP P. 0. 0-87516
Contractor J. A, Danens and Sons, Inc. Criginator_ W,F,Mahoney Date 6/2/75
Discrepuncy Disposition

The 2201 soils tests reported as of
November 15, lQTh, were reviewed; and

1l densities were found to be less than
the specified value. The 14 tests are
tabulated on the attached 2 sumery sheebs
end 2 skelehes. '

Recommend acceptance of tested areas
as reported” based on the following:
1. Tailing tests are mostly in single
1ifts and are not cumilative; there-
fore, it is felt there are only small
interrupted lenses of lOW'&en31ty
embankments .,

Few compaction values vary as much &s
3.8% below required minimum density.
Because of elevation, it is not
feasible to rework those areas with
low test values.
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#TERNAL CORRESPONDENCE

et 432497
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IBIECT

 DATE July 3, 1975
P. A. Johnson - o LOCATION
Jo. A. Smith, Project Manager - Sherburne LOCATION

LIS

SHERBURNE COUNTY GENERATING PLANT E-6881
Review of Moisture Requirements in Specification 3377 'D~4C
984820, 12K720, 12M300

"
»

F
At your request I have reviewed the moisture requirements for compaction of
clay materials in Specification 5377 D-4C Coal and Ash Storage Area Construction.
This review was generated by W. F, Mahoney's letter of June 16, 1975 where he
requested an engineering review and approval of the 162 moisture density tests
which have reported moistures in excess of the specified maximum but have met.
specified density requxrements. '

To evaluate the acceptability of the above described tests the desigﬁ reéuifements
for stability, as documented in B&V Supporting Analysis II M, and the design

- requirements for seepage, as documented in the same supporting analysis and

modified in our MPCA permit commitments on solid waste, were reviewed and compared
with the laboratory test results presented in the Twin City Testing reports.

Based on the above analysis and on judgment, the soil strength will be well above
the design requirements at any moisture content which allows compaction to the
specified density of 90%, and the permeability is. less than the design and permit
requirements and is at a relative minimum at a moisture content from six to eight
percent above optimum moisture. s

It is my conclusion that the work covered by the 162 moisture-density tests
described above meets all of the design and permit requirements and is acceptable.

Yours very truiy,
JPeter A. Joknson, P. E.
Superv1s:ng Civil EnblﬂeféHcp

URNE COUMTY.
GENERATING PLANT]
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BLACK & VEATCH .
_ AREA CODE B16
CONSULTING ENGINEERS TEL. 361-7000

1500 MZADOW LAKE PARKWAY. .
MAILING ADDRESS: P,0, BOX NO. B40S ! bl gg
_x»m_sas CITY, MISSCURI 6g114

1

Northern States Power Company. ' December 29, 1971

Sherburne County Generating Plant T B&V Progect 5377/5619 -
Units No, L & 2 (E-6881 & E-7108) B&V File $-34.2

Ground Water Seepage Control
PHL11A600 (PH1ZK700 PHI2M300 PHIAMO00

Mr. €. J. Tice, Manager

Plant Engineering and Construction

B [ ARSI TN
WOTLGoTn Liatc

N o T et

434 Nicollet Hal
Minneapolis, Minnesota 55401

Attention: Mr. J. E. Kettner, Project Sponsor
Gentlemen:

We are proceeding with an 1nvest1gaﬁaon to determlne the avallablllty and cost
6% clay within a feasible hauling distance of the site in accordance with
Memorandum No. 205 dated December 22 1971.

Phase I of the investigation is essentlally complete, A llterature search of
the following sources of information is essentially complete:’

USDA Soil Surveys for Wright and Sherburne Counties ' .
Geological Survey {(Federal and State) :
State Highway Department

Water Well Reports

Phase II of the investigetion, which 1nc1udes contact with the follow1ug 1ocal
sources, has been initiated:

USDA local offices

State Highway Department

Sherburne County Highway Department .
Wright County Highway Department
University of Minnesota

Local well drilling firms

Local soil consulting firms

Heavy construction contractors

Clay product manufacturing firms
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Mr. C. J. Tice o2 December 29, 1971
Attention: Mr, J. E. Kettner

Please advise if you have any suggestions or comments. As a part of this
Phase II we plan to have personnel in the area in the very near future.

We expect to submit a preliminary report covering Phase I and IT of the
subject 1nvest1gatlon in early February 1972,

Vgry truly yours;
- BLACK & VEATCH

HT

M. W. Kaufman

MWK : 1k j

cc: Mr. C. J. Tice v~
Attention: Mr. J. E. Kettnetr
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