State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Southeast Region

Jim Doyle, Governor Milwaukee Service Center

Scott Hassett, Secretary 2300 N. Dr. ML King Drive, PO Box 12436

WISCONSIN Gloria L. McCutcheon, Regional Director Milwaukee, Wisconsin 53212-0436
DEPT. OF NATURAL RESOURCES Telephone 414-263-8500

FAX 414-263-8716
TDD 414-263-8713

June 24, 2004

Sunrise Milwaukee, LP

c/o Great Lakes Companies, Inc.
Attn: Mr. Marc Vaccaro

Tenth Floor

122 West Washington Avenue
Madison, Wisconsin 53703

SUBJECT: Clarification of May 20, 1998 closure letter. FID#241828620; BRRTS#02-41-001158
and 03-41-099853.

Dear Mr. Vaccaro:

At the request of your environmental consultant, Natural Resources Technology, we have revisited the
our May 20, 1998, closure letter for the Sunrise Plaza West property located at 1009 Marquette Avenue.
In that closure letter, it states that the department closed the former underground storage tank located on
the property. However, in this letter we failed to mention the status of the aboveground storage tank
(AST).

Based on our review, we have determined that the contamination association with former AST has been
investigated and remediated to the extent practicable under site conditions. Therefore, we consider the
investigation and remediation of this area closed under s. NR 726.05, Wisconsin Administrative Code
(WAC). As always, the department reserves the right to reopen this case pursuant to s. NR 726.09,
WAC, should additional information regarding site conditions indicate that contamination on or from the
site poses a threat to public health, safety or welfare or the environment.

We appreciate the efforts you have taken to restore the environment at this site, and apologize for any
inconvenience our over-sight may have caused you. If you have any questions regarding this letter, you
maytontact me at the above address or at (414) 263-8589.

Hydrogeologist

cC: NRT
SER case file
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Thompson, Michael C

From: " Ferguson, Scott J

Sent: . Tuesday, June 01, 1999 10:06 AM

To: Schultz, Frank C; Ebersohl, Walter A; Thompson, Michael C
Cc: Ferguson, Scott J

Subject: "Buried drums" complaint, South Milwaukee

On Thursday, May 27, 1999, Frank Schultz received a complaint that excavators who were working adjacent to
the Sunrise Shopping Center located in South Milwaukee were excavating buried drums. Frank asked me to
respond to the complaint. | called the complaintant, Chuck Neuman (ph. 414-571-9537), and he said he was
contacted by a friend who observed excavators uncovering buried drums and moving around contaminated soil
which smelled petroleum-like. Mr. Neuman said his friend called Neuman because Neuman is a known
environmentalist in the area.

The site is located between the Sunrise Shopping Center (1009 Marquette Ave.) and the South Milwaukee Fire
Department Building. When | arrived at the site, no workers were present. | noted that the area was being
excavated for development and that concrete building foundation footers had already been poured. | walked the
entire site and entered areas which had been excavated for future foundation footers. | noted that there was no
visible evidence of waste being excavated or soil contamination (e.g., the excavated sidewalls and base
consisted of soil, not fill, not waste).

| observed one construction truck at the site. The truck had license plate number DG 16055 and was labeled as
"Donovan Construction, Fond du Lac, phone 920-929-6464).

Along the northwest corner of the construction site, | observed an area of stockpiled soil and two 55-gallon drums.
The stockpiled pile soil appeared to be mostly muck which had an organic (swampy) smell. The two 55-gallon
drums were empty and labeled with the following information: DNR SER RR Program, 29 Jan. 1999, ~ 2400 S.
10th Ave., So. Milw., Empty. [See photos, below].

Conclusion

Mike Thompson labeled these two empty drums on January 29, 1999. Mr. Neuman's friend saw the excavators,
saw the drums, smelled the muck soils, and assumed that the excavators uncovered the drums and stockpiled
the contaminated soil. Someone transported the drums from 2400 South 10th Ave. to 1009 Marquette Ave. site
(a distance of about 2 blocks). | called Donovan Construction and spoke the foreman (Pat) for the site. Pat told
me that the drums "just appeared" at the site one day and that the excavator (Naus) did not excavate the drums.
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NEVAC, INC.

COMMERCIAL REAL ESTATE ACQUISITION, DEVELOPMENT, LEASING & BROKERAGE

August 3, 1995

Ms. Margaret Graefe

c/o ERR/ERP

Wisconsin Department of Natural Resources
P O Box 12436

Milwaukee, WI 53212

Re: File Ref: FID #241828620
ERR/ERP

Dear Margaret:

Per our conversation today, I am requesting an extension on the
August 11, 1995 deadline noted in the correspondence from Julie
Hanrahan dated July 11, 1995 regarding consultant selection and
plan submission. We are still in the process of selecting a
consultant and will be unable to meet the aforementioned deadline.
We will expedite matters and submit the necessary information
promptly.

Thank you for your cooperation with this matter. Please contact me
with any further questions or directions.

Very trgly yours,

Nevac/ Inc. / ,

! Saine A/
Bdrrie L. Springheétti
Vice President

Property Management

c: Katherine Juno, Natural Resource Technology

Corporate Offices Property Management (Milwaukee Properties)
700 Regent Street, Suite 300 4455 West Bradley Road, Suite 204
Madison, Wisconsin 53715 Brown Deer, Wisconsin 53233

(608) 251-6400 FAX: (608) 251-6800 (414) 365-9056 FAX: (414) 365-9057



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Southeast District - Annex Building

WISCONSIN Post Office Box 12436

DEPT. OF NATURAL RESOURCES 4041 N. Richards Street

Milwaukee, Wisconsin 53212

George E. Meyer TELEPHONE: 414-229-0800

Secretary TELEFAX #: 414-229-0810
July 11, 1995 File Ref: FID #241828620
ERR/ERP

Ms. Barrie Springhetti
NEVAC, Inc.

4455 West Bradley Road
Milwaukee, WI 53223

SUBJECT: Reported Contamination at Sunrise Plaza West, 2410-2424 10th Avenue, South
Milwaukee

Dear Ms. Springhetti:

The Wisconsin Department of Natural Resources (WDNR) was notified on June 26, 1995 that soil
contamination was discovered at the subject property during an environmental assessment conducted in
1988. The Phase II Environmental Site Reconnaissance, dated October 10, 1988, prepared by STS
Consultants, documents Total Petroleum Hydrocarbons (TPH) and benzene in the soils at levels that
exceed State Ch. NR 720 soil cleanup standards.

Based on the information received by the Department of Natural Resources, we believe NEVAC, Inc.

isresponsible forrestoring the environment at this site under Section 144.76, Wisconsin Stats., known
as the hazardous substances spills law. Utilizing information submitted to the Department, this case
has been assigned to a lower priority ranking group.

WDNR SE District Review Prioritization Poli

Due to the WDNR workload, it is necessary to rank all contamination cases for review priority. The
highest priority sites have assigned WDNR project managers who are actively reviewing and
approving investigation and remediation plans. Lower priority cases do not always have assigned
WDNR project managers, however, responsible parties are required to proceed with investigation and
clean-up efforts. Based on the information currently known about this site, the WDNR has assigned it
a lower priority status. Although your case will not likely receive direct WDNR oversight, you
should proceed to submit all reports, as well as quarterly status updates, to this office. The WDNR
will notify you if active oversight is to be given to your site.

Your responsibilities include investigating the extent of the contamination and then selecting and
implementing the most appropriate remedial action. Enclosed is information to help you understand
what you need to do to ensure your compliance with the spills law.

The purpose of this letter is threefold: 1) to describe your legal responsibilities, 2) to explain what
you need to do to investigate and clean up the contamination, and 3) to provide you with information
about cleanups, environmental consultants, possible financial assistance, and working cooperatively
with the Department of Natural Resources.

Printed on
Recycled
Paper



Leeal R ibilities:
Your legal responsibilities are defined both in statute and in administrative codes. The hazardous
substances spill law, Section 144.76 (3) Wisconsin Statutes, states:
* RESPONSIBILITY. A person who possesses or controls a hazardous substance which

is discharged or who causes the discharge of a hazardous substance shall take the

actions necessary to restore the environment to the extent practicable and minimize the

harmful effects from the discharge to the air, lands, or waters of the state.
Wisconsin Administrative Codes chapters NR 700 through NR 728 establish requirements for
emergency and interim actions, public information, site investigations, design and operation of
remedial action systems, and case closure. Chapter NR 708 includes provisions for immediate actions
in response to limited contamination. Wisconsin Administrative Code chapter NR 140 establishes
groundwater standards for contaminants that reach groundwater.

Steps to Take:

The longer contamination is left in the environment the farther it can spread and the more it may cost
to clean up. Quick action may lessen damage to your property and to neighboring properties and
reduce your costs in investigating and cleaning up the contamination. To ensure that your cleanup
complies with Wisconsin's laws and administrative codes, you should hire a professional
environmental consultant who understands what needs to be done. These are the first three steps to
take:

1. By August 11, 1995, your consultant must submit a workplan and a schedule for conducting
the investigation. The consultant must follow the Department's administrative codes and our
technical guidance documents. Please include with your workplan a copy of any previous
information that has been completed (such as an underground tank removal report or a
preliminary soil excavation report).

2. Please keep us informed of what is being done at your site. You or your consultant must
provide us with a brief report at least every 90 days, starting after your workplan is
submitted. These quarterly reports should summarize the work completed since the last
report. Quarterly reports need only include one or two pages of text, plus any relevant maps
and tables. However, please note that should conditions at your site warrant, you may receive
a letter requiring more frequent contacts with the Department.

3. When the site investigation is complete, your consultant must submit a full report on the
extent and degree of soil and groundwater contamination and a proposal for cleaning up the
contamination.

Due to the number of contaminated sites and our staffing levels, we will be unable to respond to each
report. To maintain your compliance with the spills law and chs. NR 700 through NR 728, do not
delay the investigation and cleanup of your site by waiting for DNR responses. We have provided
detailed technical guidance to environmental consultants. Your consultant is expected to be familiar
with our technical procedures and administrative codes and should be able to answer your questions on
meeting Wisconsin's cleanup requirements.

Your correspondence and reports regarding this site should be sent to the Department at the following
address:

Ms. Margaret Graefe, c/o ERR/ERP, Wisconsin Department of Natural Resources,
4041 North Richards Street, P.O. Box 12436, Milwaukee, Wisconsin 53212

-\
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Unless otherwise requested, please send only one copy of all plans and reports. Correspondence
should be identified with the assigned DNR facility identification number (FID#, ERR/ERP) which is
listed at the top of this letter.

Inf tion. for Site O .
Enclosed is a list of environmental consultants and some important tips on selecting a consultant. If
you are eligible for reimbursement of costs under Wisconsin's PECFA program (see last paragraph)
you will need to compare at least three consultants' proposals before hiring a consultant. Consultants
and laboratories working in the PECFA program are required to carry errors and omissions insurance
to help protect you against unsuitable work. Also enclosed are materials on controlling costs,
understanding the cleanup process, and choosing a site cleanup method. This information has been
prepared to help you understand your responsibilities and what your environmental consultant needs to
do. Please read this information carefully.

If you are interested in obtaining the protection of limited liability under s. 144.765, Stats., please
contact Mark Giesfeldt at (608) 267-7562 or Darsi Foss at (608) 267-6713, in the Department of
Natural Resources' Madison office for more information. The liability exemption under s. 144.765.
Stats., is available to persons who meet the definition of "purchaser” in s. 144.765(1)(c) and receive
Department approval for the response actions taken at the property undergoing cleanup. The
Department will determine eligibility for this program on a case-by-case basis, prior to the
"purchaser” developing a scope of work for conducting a ch. NR 716 site investigation at the

property.

Fi i ion;
Reimbursement from the Petroleum Environmental Cleanup Fund (PECFA) is available for the costs
of cleaning up contamination from eligible petroleum storage tanks. The fund is administered by the

Department of Industry, Labor, and Human Relations (DILHR). Please contact DILHR at (608) 266-
2424 for more information on eligibility and regulations for this program.

If you have any questions about this letter or your responsibilities, please call me at (414) 229-0801.
Thank you for your cooperation.

Sincerely,

Qlw/ﬂu-wruoajl&/ﬂ

Julie Hanrahan
Program Assistant

Enclosures: Selecting an Environmental Consultant
Environmental Services Contractors List
Cleanup Process for the Emergency and Remedial Response Program
Quarterly Updates for Cleanup of Contaminated Properties
Cleanup Methods for Petroleum-Contaminated Soil and Groundwater
Wisconsin Administrative Code NR 700 Outline

c: SED Casefile
Ms. Katherine Juno, Natural Resource Technology, Inc., 21005 West Watertown
Road, P.O. Box 623, Brookfield, WI 53008-0623
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Sewarse Paza West

2ulo- 242y [om AVE
$ite Screening Horksheet Souny  MILLIBUREY

Answering yes to any of the questions below indicates the site has a high
potential of causing or, threatening to cause environmental pollution (mark yes

in Box V. on form 4430%).

1. Evidence (attributable to site) of groundwater within Yes [] No K&
1200 feet exceeding a preventive action limit (PAL) for
any substance of public health concern or public welfare
concern listed in ss. NR 140.10 and 140.12.

2. Evidence (attr1butab]e to site) of surface water within Yes [] No []
1200 feet exceeding water quality standards contained in ,
chs. NR 102, 103 and 104. .

3. Evidence (attr1butab1e to S1te) of air within 1200 feet Yes [] No []
exceeding air quality standards contained in chs. NR 400 ,4¢p geveor:
to 499. Forme el shormge fac.

4, Qualitative analysis of: Size of site, depth to Foraar bolk ASTS
groundwater, surface and underlying soils, distance to Hgbesr PiDs & RS
nearest private or public water supply, population within 3 -
% mile, type or characteristics and volume of waste,

proximity to protected natural resources or environments,
or any other appropriate factors. Some examples: 1930 ppm

TPH 249 fe~ B-3 (‘.L.)
p-y C-S- 'L)

a. Waste disposal area is less than 5 acres and
nearest water supply used for human consumption is

within 600 feet. 22 £l et BeY (o8-2")

B-s (2.8 -4 )

b. Waste disposal area is between 5 and 10 acres + PAMs
and nearest water supply used for human consumption ,
is within 1200 feet. (o eshoded ot SO b3S

c. There is insufficient (less than § feet) -
confining layer of silt or clay separating the
bottom of the site from bedrock or groundwater

table.

d. There is a significant amount of hazardous
material at the site.

e. There is a protected natural resource or
environment nearby.

Based on the above, is there a reason to believe the Yes [] No {4
environment and/or public health is at risk of Unknown []
contamination at this site? ‘

If Yes, then site shall be classified High Potential under ss.144.442 []
ss.144.442 or ss.144.76. Unanticipated environmental ss.144.76 []
consequences at a landfill fall under ss.144.442. Most other
significant releases of hazardous materials fall under 144.76.

235




Natural
Resource
Technology, Inc.

June 21, 1995
(1098)

Ms. Giselle Red

Wisconsin Department of Natural Resources
4041 N. Richards Street

P.O. Box 12436

Milwaukee, WI 53212

RE:  Sunrise Plaza West, 2410 to 2424 10th Avenue, City of South Milwaukee, Wisconsin
Dear Ms. Red:

Please find attached a copy of a Phase II Environmental Site Reconnaissance conducted by STS
Consultants, Ltd. (STS) at the referenced facility in October 1988 on behalf of Republic Savings.
The subject property was owned by Frank and Joseph Crivello at the time the investigation was
conducted. It is apparent that the impacts identified by STS were not previously reported to
WDNR by either Republic Savings or the Crivellos’. This report is being transmitted to the
Wisconsin Department of Natural Resources (WDNR) on behalf of the current property owner,
NEVAC, Inc. in accordance with Ch. 144.76 W.A.C., as formal notification of evidence of a
petroleum release on the subject property.

The attached report indicates that total petroleum hydrocarbons (TPH) were detected at a
concentration of 467 parts per million in the area of former aboveground storage tanks. TPH
levels as high as 7,830 ppm were detected in another area of the site. Measurable levels of VOCs
and PAHs were also detected in soil samples collected by STS. NEVAC, Inc. wishes to initiate
investigation of the observed impacts upon confirmation of eligibility for PECFA reimbursement
by the Department of Industry, Labor and Human Relations (DILHR). We request that WDNR
advise us of the priority ranking of this site so that NEVAC, Inc. may proceed with further
evaluation of this property.

21005 W. Watertown Road, P.O. Box 623 ¢ Brookfield, WI 53008-0623 ¢ (414) 798-9696 * Fax (414) 798-9595



Ms. Giselle Red
June 21, 1995
Page 2

Your attention to this matter would be most appreciated. Please do not hesitate to contact us if
questions arise on the above or if we can be of further assistance in any way.

Sincerely,

NATURAL RESOURCE TECHNOLOGY, INC.

Katherine M. Juno, P.G.
Senior Geologist |

oo Ms. Barrie Springhetti, NEVAC, Inc. (w/o enc.)
Mr. Marc Vaccaro, NEVAC, Inc. (w/o enc.)
Mr. David Crass, Michael Best & Friedrich, S.C. (w/o enc.)

W:\1098DNR.LTR

Natural
Resource ,
Technology
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STS Consultants Ltd.
Consulting Engineers

Phase Il Environmental Reconnaissance
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Sunrise Shopping Center
South Milwaukee, Wisconsin
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STS Consultants Ltd.
Consulting Engineers

October 6, 1988

11425 West Lake Park Drive
Milwaukee, Wisconsin 53224
{414) 358-3030

Ms. Dana Endlich

Republic Savings

500 West Brown Deer Road
Milwaukee, Wisconsin 53217

RE: Phase Il Environmental Reconnaissance, Sunrise Shopping Center,
South Milwaukee, Wisconsin -- STS Project No. 82666XF

' Dear Ms. Endlich:

We have completed the field and laboratory work as well as the engineering analysis for
the above-referenced project. Our services were outlined in our proposal (STS Proposal
No. 01563MP) dated July 7, 1988. The attached report presents the results of the field

and laboratory testing, as well as_our_procedures_and-a-discussion-of-the-results:

We have appreciated this opportunity to provide engineering and testing services for
you. 1f you have any questions with regard to the attached report, or if we can be of
further assistance in any way, please feel [ree to contact us.

Respectfully,

—

STS CONSULTANTS, LTD.

il Ecctl
Michael D. Frede, P.E.
Project Engineer

’ 7:/5'0%«:_-; /l// [&/’”’7//’/{*/

Thomas W. Wolf, P.E.
Principal Engineer

MDF/kw
Attachments
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. Project
- PHASE [l ENVIRONMENTAL RECONNAISSANCE
SUNRISE SHOPPING CENTER
) SOUTH MILWAUKEE, WISCONSIN
Client

MS. DANA ENDLICH
REPUBLIC SAVINGS
500 WEST BROWN DEER ROAD
MILWAUKEE, W1 53217

Project # 82666XF
- Date October 6, 1988
—- £
: A

STS Consuitants Ltd.
Consulting Engineers

11425 W. Lake Park Drive
Mitwaukee, Wisconsin 53224
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REPORT SUMMARY

A Phase Il Environmental Reconnaissance was conducted on the Sunrise Shopping Center
property in South Milwaukee, Wisconsin. A Phase | environmental reconnaissance was
previously conducted on this property and concluded that there is the potential for
contamination to exist from past site uses. The purpose of this Phase Il study was to
detect the presence of contamination, if it exists, in the areas most likely impaired.
The scope of our services consisted of drilling five (5) test borings on the site. The
recovered soil samples were subjected to visual and olfactory analysis, and were
screened with a photoionization detector (PID) to detect the presence of chemical

contamination.  Analytical tests to verify the presence of selected contaminants were

also conducted on several soil samples.

The results of the field and laboratory testing indicated that there is some
contamination of the near surface soils by polynuclear aromatic hydrocarbons (PNA's) in
the area where coal was formerly stored. In addition, some near surface contamination
by what appeared to be gasoline was also noted in the vicinity of Boring B4. Finally,
in the area of Boring B-5, apparent fuel oil contamination of the soils was detected to
a depth of about 7 feet.

Although contamination was detected, it is our opinion that the significance of the
impairment is not sufficient to warrant remediation. However, all the data collected
during the Phase I and Phase 1l studies will need to be submitted to the DNR for review
to receive final approval.

The attached report presents detailed discussions of our services, as well as the
conclusions and recommendations derived from our services.
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PHASE 1I ENVIRONMENTAL RECONNAISSANCE
SUNRISE SHOPPING CENTER
SOUTH MILWAUKEE, WISCONSIN

PROJECT OVERVIEW

Project Description

The property where the environmental reconnaissance services have been conducted is
approximately 8.2 acres in size, located on the south side of Marquette Avenue in South
Milwaukee, Wisconsin. The property is presently developed with three (3) individual
retail shopping structures and two (2) restaurants. The existing site features are

indicated on Figure 1, included in the Appendix.

STS previously conducted a Phase 1 environrhental reconnaissance on this site (STS
Project No. 8261 1XF, dated July 7, 1988). Phase I consisted of development of the site

history and a reconnaissance_of the property and adjacent developments.—The-purpose-of

Phase 1 was to evaluate the potential for environmental impairment on the site. As
indicated in the conclusion of the Phase I report, there is a potential for subsurface
contamination. The site history indicated that the portion of the property located on
the southwest corner of Marquette Avenue and Tenth Avenue previously contained a _coal
storage _facility.  In addition, large above-ground fuel oil storage tanks were
};;eviously located on this portion of ihe-;n'ropér.ty. Therefore, we recommended a Phase
I ‘environmental ’re.corillnaissance, which incl.&..\'cfe-_sh»subsurface exploration, soil sampling,

and chemical analysis of selected samples be conducted.

Scope of Work

To evaluate the subgrade conditions on this property, five (5) test borings were drilled
to collect soil samples from potentially impaired areas. The locations of the test

borings were selected by STS to provide an overview of the soil conditions.



‘Republic Savings
STS Project No. 82666XF
October 6, 1988

After completion of the field services, a vapor analysis using a HNU Photoionization
Detector (PID), as well as visual and olfactory observations were conducted on the
recovered soil samples. When environmental impairment was observed in the recovered
soil samples, selected samples were submitted to an analytical laboratory to verify the

presence and preliminarily quantify the contaminants which would most likely exist.

Finally, an engineering review of the field and laboratory data was completed to
determine if contamination was detected in our reconnaissance. Conclusions of the

reconnaissance and recommendations for further action are also provided in this report.
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Republic Savings
STS Project No. 82666XF
October 6, 1988

PROCEDURES

Subsurface Exploration Procedures

The subsurface exploration program consisted of drilling five (5) soil borings, denoted
B-1 through B-5. " Based on the results of the Phase I study, it was determined that
there is a potential for subsurface contamination from coal derivatives and petroleum
products to exist in various areas of the site. Borings B-1, B-3, and B-4 were drilled
;n—;he a.reas of formér coa..I- s‘tbragé. Boring B-2 was drilled in the far northeastem
comer of the property to detect the presence of any contamination from the migration
from adjacent properties. Boring B-5 was drilled in the vicinity of two (2) former
above-ground fuel oil tanks. The borings were drilled to termination depths of 15 feet
below the existing site grade using hollow-stem continuous flight augers. Soil samples
were obtained in the borings at 2.5 foot intervals to 10 feet and at 15 feet. The

samples were obtained in general accordance with ASTM Specification D-1586, ”Standard

Method-for-Penetration Test and Split-Barrel Sampling of Soil”. A brief description of
this sampling method is included in the Appendix. The boring logs, which contain
detailed descriptions of the materials encountered at each boring location are included
in the Appendix of this report. The locations of the soil borings are illustrated on

Figure |, which is included in the Appendix.

Because soil samples were to be analyzed for chemical constituents, special
decontamination procedures were used during sampling. These procedures consisted of
steam-cleaning all equipment prior to conducting each test boring and also hand washing

the samplers between sample recovery.

The drill crew maintained a record of the field exploration activities which documented,
among other information, the general soil .types and groundwater conditions observed in
the borings. This information was later used by the engineer to develop the final

boring logs. -



Republic Savings
STS Project No. 82666XF
October 6, 1988

Laboratory Testing Procedures

Soil stratification was performed by a geo-environmental engineer on the basis of
laboratory testing, field logs, and sample observations. Therefore, the stratification
lines shown on the boring logs, which represent the various layers, are estimated and

the transition between soil types in situ may be gradual in both the horizontal and

vertical directions.

Each soil sample was visually examined by the engineer.  and classified on the basis of
texture and plasticity in general accordance with the Unified Soil Classification system
(USCS). A brief description of the USCS is included in the Appendix. The estimated
group symbols according to this system of classification are indicated in parentheses
following the soil description on the boring logs. Additional information regarding the
preparation of the final boring logé from field logs and laboratory data is described on
the sheet entitled "Field and Laboratory Procedures” which is included in the Appendix.

In addition, olfactory and visual observations of the recovered soil samples were
conducted by the engineer to detect the presence of obvious chemical products in the
soil samples. A vapor analysis was also conducted on the recovered soil samples. This
analysis consisted of utilizing a PID equipped with a 10.2 eV lamp calibrated to Benzene
to detect concentrations of Volatile Organic Compounds (VOC’s) in the "head space” of
each sample container. This type of analysis was used for prehmmary venf'czmon of

the presence of volatile petroleum products (such as fuel o:l) and solvents in soil.

Based on indications of soil contamination, selected samples were submitted to an
.independent analytica.l laboratory (Radian Corporation). The analytical testing was
focused on the most probable contaminants expected, such as petroleum products and
derivatives of coal. The purpose of the analytical testing was to confirm and quantify

the chemicals present in the soils.



Republic Savings

STS Project No. 82666XF
October 6, 1988

All samples recovered from the borings will be retained in our Milwaukee, Wisconsin
laboratory for a period of sixty (60) days after which they will be discarded unless

other instructions as to their disposition are received.
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Republic Savings
STS Project No. 82666 XF
October 6, 1988

RESULTS

Soil Conditions

Surface materials at the five (5) test boring locations consisted of 3 to 6 inches of
bituminous concrete overlying 2 to 18 inches of crushed limestone base course. Directly
beneath the pavement materials, fill soils were encountered in Borings B-1, B-3, and B-4
to depths of 2 to 4 feet. This fill consisted of silty clay including occasional wood,
coal, and slag fragments. At Boring B-5, the soils directly beneath the pavement

materials extending to a depth of about 5 feet were classified as possible fill. These

materials were also silty clays but exhibited unusual visual charactensucs
‘iﬁe natura.l

soil profile typically consisted of silty clay soils with occasional clayey silt layers.

Underlying the aforementioned materials, natural soils were encountere

A fine sand layer was encountered in Boring B-5 below about 15.5 feet.

Dark stammg was noted m the e:ustmg soil samples collected above depths of about 2

s T P ks T e

to 4 feet. In addition, a greenish hue, which may be an indication of petroleum
p——— " r———
contammatxon ‘was observed in the souls to depths of about 5.7 feet at Bonng B-5.

t s ot cormm s e

Shght to strong chemxcal ‘odors were noted__ in the sods at Bormg B-4 to a depth of

e e e o1 e i e e e —S— - ¢ &5 &

about 2 feet and at B-5 to a depth of about 7 feet.
The soil profile described above is general in nature.  The specific conditions
encountered at each of the boring locations are indicated on the enclosed soil boring

logs.

Water Table Conditions

The drill crew noted wet or near saturated soil samples dunng dnllmg and samplmg at

e e e et TS ST Cem, PR

depths of 3.0 feet at Bormg B"2 and l40 feet at Bonngs B-4 and B-S. These

———————— &=

observations coincide with the existence of more granular soils and therefore, may
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_represent a perched groundwater condition. After the augers were removed, free water
wa‘s-- ;bserve;d at 3.5 feet at Boring B-2. Borings B-1 and B-3 were open and remained dry
after completion of the drilling. Borings B-4 and B-5 also were dry, however, the soils
had caved in at depths of 11.0 feet and 12.0 feet, respectively. Due to the short
duration of the drilling program and the relative impermeability of the clay soils which
are prominent in most borings, the borehole water levels, or lack thereof, are likely

not a reliable indication of the groundwater table position.

After review of the recovered soil samples and based on the observations by the field
crew, the groundwater table is believed to exist at a relatively shallow depth (5 to 10
feet) feet below the ground surface. However, fluctuations in the groundwater table are
expected to occur, and the elevation of the groundwater table could rise at least
seasonally. In addition, perched water is also believed to exist at'shallower depths,

as indicated by the drillers notations at Boring B-2.

Vapor-Analysis-Results

VOC's were detected in the "head space” analysis of several recovered soil samples. The
following table presents the results of the vapor analysis, which are also indicated on

the boring logs.

Boring No. Sample Depth (ft) PID (ppm)

l 0.5t02
25¢t04
5t0 6.5
7.5t09
I0to I1.5
15to 16.5

OCOOOO O

- 2 Otol.5
25t04
5t05.5
5.5t06.5
7.5t09 -
10to I1.5
15to 15.3
15.3 to 16.5

COO0OO0OO0OOO0OO

T
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Boring No. Sample Depth (ft) PID (ppm)

3 0.5to | 0
lo2 0
25104 0
51t06.5 0
7.5t109 0
10to 11L.5 0
15t 16.5 0

4 0.5t02 6
2.5t04 0
5t06.5 0
7.5t09 l
10to 11.5 0
1510 16.5 0

5 0.5t02 0 '
25104 49
5t05.2 8
5.2t0 5.7 25
5.710 6.5 30
7.5_to 9 0
10to 11.5 0
1510 15.5 2 -
15.5to 16.5 0

The Wisconsin Department of Natural Resources (DNR) in the past has utilized a threshold

guideline level of 10 ppm (using a PID) when considering further testing or remediation.

The HNU Model 101 photoionization detector yields general qualitative results expressed
as total parts per million for VOC’s including those present in petroleum products and
on the Priority Pollutant list.  The results can be used to compare relative
concentrations of total VOC’s from one sample location to another but it does not
produce a quantitative breakdown of specific VOC's present or their individual

concentrations.
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Analytical Test Results

Because of the staining and odors noted in several samples and the detectable VOC
concentrations from the soil vapor analysis, selected samples were submitted to an
independent laboratory for analysis. The following table presents the results of the

analytical tests. The results are also submitted on the laboratory's letterhead in the

Appendix.
Parameter B-3@ 1 to2ft. B-4 @ 0.5t02 ft. B-5 @ 2.5t04 ft.
TPH 2199 ppm 7830 ppm 467 ppm
Benzene N/A 8.1 ppb ND
Toluene N/A 5.3 ppb ND
Ethylbenzene N/A 15.6 ppb ND
Xylene N/A 25.5 ppb 1390 ppb
Athracene 206 ppb . N/A N/A
Benzo (a)

athracene 1020 ppb N/A N/A
Benzo (a)

pyrene 770 ppb N/A N/A
Benzo (b) :

fluoranthene 815 ppb N/A N/A
Benzo (k)

fluorauthene 224 ppb N/A N/A
Chyrsene 531 ppb N/A N/A
Fluoranthene 582 ppb N/A N/A
Fluorene 345 ppb N/A N/A
Napthalene 1080 ppb N/A N/A
Pyrene 943 ppb N/A N/A

NA - not analyzed
ND - below detection limit of 5 ppb

Only detected parameters are presented in this table.
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The parameter TPH was selected because it is a general indication of the presence of
hydrocarbons, such as petroleum products, oil, and greases. The laboratory noted that
typical background values for TPH range from 50 to 100 ppm. The DNR commonly accepts a
guideline TPH concentration of 10 ppm above background when determining the severity of
the detected level. The excessive concentrations in the samples from Borings B-3 and
B-4 are considered due to the presence of coal fragments in the samples, while the high

level in the sample from Boring B-5 may be due to fuel oil concentration.

Analysis for the presence of VOC's was selected because of the positive detects during
the vapor analysis, and also because of past storage of petroleum products on-site. The
VOC analysis consisted of analyzing for the presence of 33 different compounds that are
on the USEPA Priority Pollutant list in accordance with EPA method 601/602. There are,
however, many VOC's not included in the analysis. The DNR does not utilize any formal
or informal guideline levels when evaluating specific concentrations of VOC's in soils.
These parameters were selected for analysis in order to characterize the contaminants.
The presence of benzene, toluene, ethylbenzene, and xylene in the sample from Boring B-4
indicates that gasoline was probably the contaminant. The concentrations measured are
considered relatively low and may be an indication that small amounts of gasoline
derived. from surface spills could have been the source. The presence of Xylene alone at
Boring B-5 indicates fuel oil rather than gasoline. The concentration measured is
considered relatively high and probably originated from the above-ground fuel oil tanks

formerly located in the area.

The PNA's were selected for analysis because they can be derived from coal products and
can leach from coal piles. The PNA analysis consisted of analyzing for the presence of
16 different compounds in accordance with EPA method 8310. Again, the DNR does not
utilize any guideline levels for either total or individual PNA's in soils. The total
PNA concentration is considered moderate when compared to possible source concentrations

and other instances of contaminated soil encountered by STS personnel.



Analysis and Recommendations -
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ANALYSIS AND RECOMMENDATIONS

The results of the laboratory testing accomplished on the recovered soil samples
indicates that some impairment exists on-site from past site usage. Therefore, the DNR
was contacted informally to develop an opinion regarding the significance of the
measured concentrations. The DNR was provided with the general parameters and
concentrations, as well as other “site specific” information, such as the ‘approximate
location of the property and soil conditions. However, no information was given to
reveal the exact location or the present property owner. Their general response
indicated that the TPH, VOC and PNA concentrations are significant, but the necessity

for remediation would have to be determined after review of all pertinent data.

In-our-opinion; remediation_of" the-contaminated soils"is not warranted even though some

et e o S et & 87"

of the soil _concentrations are relatively high. The following points were considered in

s —

evaluatmg the site conditions.

Il.  The soils on-site are typically silty and clayey and are therefore, relatively
impermeable. Therefore, contaminant migration is not expected to be substantial.

e — oo 5 e s 0 0 e

s e

2. The property is developed as a shopping center, with the majority of the sites
surface covered with pavements. Consequently, infiltration of surface water will
be minimal, thus reducing a driving force for contaminant migration.

3. PNA’s and oils are not mobile, especially in fine grained soils, and are not
expected to move to significant distances.

Therefore, it is our opinion that the contaminants, as detected, will be highly

attenuated to the soils and natural biodegradation will continue to reduce the

contammatxon with time. Consequently, the impairment is not expected to influence any

- e e o

of the existing developments in the area. In addition, we do not believe that

- ——————— e

evaluation of the local groundwater _quality or remedxanon is necessary This

conclusnon Is based on the following points.
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L.

The site and surrounding developments are serviced by public utilities. Therefore,
the local groundwater is not utilized as a potable water source.

The contaminants detected have low water solubility and will not be as mobile as
the groundwater.

It was concluded that the contaminants are not expected to migrate to significant
distances. Therefore, because the past sources were in the central portion of the
property, impairment of the groundwater off-site is considered unlikely.

The sources of the existing impairment have been removed. Consequently, natural
biodegradation and dilution /flushing will continually reduce any on-site
impairment of the groundwater.

We do, however, recommend that the data collected for this site be submitted to the DNR

for final approval. It should be recognized that the DNR may require further evaluation

of the site especially if future development on-site is proposed in the areas impaired.

STS would be pleased to assist Republic Savings & Loan or the property owner in

presenting the data-and-our conclusions-to-the-DNR;-if requested:

General Qualifications

The conclusions presented in this report are based upon a limited scope of field and

laboratory testing. The scope of our services were tailored toward only detecting the
presence of petroleum products, VOC’s and PNA's. In addition, the field procedures did

not include monitoring or testing the groundwater for the presence of contaminants.
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The results of the vapor analysis should not be construed as positive proof for the
absence of petroleum products within the soils. Some petroleum products contain
relatively low concentrations of VOC's, and therefore, low concentrations of some
products within soil samples may not result in measurable concentrations of VOC’s from a
vapor analysis using a photoionization detector.  The vapor analysis results are
utilized as an indicator in detecting gross concentrations of petroleum products and
VOC's.

Due to the limited scope of services conducted, the conclusions presented in this report
should not be considered a guarantee that contamination does or does not exist within
the subsoils or groundwater on this property. The conclusions are also based upon the
subsurface conditions at the test boring locations relative to the geologic conditions
present at the date of the field exploration. The results and conclusions submitted in
this report are based upon the data obtained from these specific boring locations at the

times under the conditions stated in this report. Variations in soil and groundwater

conditions_typically exist-at-moist sites-between-soil-borings:
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STS Changed Conditions Clause StS

STS CONSULTANTS, LTID.

The following is a suggested standard clause for unanticipated subsurface conditions:

‘“The owner has had a subsurface exploration performed by a foundation consultant, the
results of which are contained in the consultant’s report. The consultant’s report presents
his conclusions on the subsurface conditions based on his interpretation of the data obtained
in the exploration. The contractor acknowledges that he has reviewed the consultant’s report
and any addenda thereto, and that his bid for earthwork operations is based on the subsur-
face conditions, as described in that report. It is recognized that a subsurface exploration
may not disclose all conditions as they actually exist and further, conditions may change,
particularly groundwater conditions, between the time of subsurface exploration and the
tirmne of earthwork operations. In recognition of these facts, this clause is entered in the con-
tract to provide a means of equitable additional compensation for the contractor if adverse
unanticipated conditions are encountered and to provide a means of rebate to the owner if the

conditions are more favorable than anticipated.

At any time during earthwork, paving and foundation construction operations that the con-
tractor encounters conditions that are different than those anticipated by the foundation con-
sultant’s report, he shall immediately (within 24 hours) bring this fact to the owner’s atten-
tion. If the owner’s representative on the construction site obssrves subsurface conditions
which are different than those anticipated by the foundation consultant’s report, he shall im-
mediately (within 24 hours) bring this fact to the contractor’s attention. Once a fact of unan-
ticipated conditions has been brought to the attention of either the owner or the contractor,
and the consultant has concurred, immediate negotiations will be undertaken between the
owner and the contractor to arrive at a change in contract price for additional work or reduc-
tion in work because of the unanticipated conditions. The contractor agrees that the follow-
ing unit prices would apply for additional or reduced work under the contract. For changed
conditions for which unit prices are not provided, the additional work shall be paid for on a
time and material basis.”’

Another example of a changed conditions clause can be found in paper No. 4035 by Robert F.
Borg, published in ASCE Construction Division Journal, No. CO2, September 1964, page 37.

7/87
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STS General Notes g

STS CONSULTANTS, LTD.

DRILLING & SAMPLING SYMBOLS:

88 : 8plt Spoon-1 378" I.D., 2" 0.D. 0S8 : Osterberg Sampler-3** Shelby Tube
Unless otherwise noted HS : Hollow Stem Auger

ST : Shelby Tube-2'' 0.D., WS : Wash Sample
Unless otherwise noted FT : Fisn Tail

PA : Power Auger RB : Rock Bit

DB : Diamond Bit-NX, BX, AX BS : Bulk Sample

AS : Auger Sample PM : Pressuremeter Test, In-Situ

J8 : Jar Sample G8 : Giddings Sampler

VS : Vane Shear

Standard ‘*N'' Penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2 mch 0.D. splic spoon
sampler, except where otherwise noted. R

WATER LEVEL MEASUREMENT SYMBOLS: )
WL : Watar Level WCI : Wet Cave In

W8 : While Sampling DCI : Dry Cave In
WD : While Drilling BCR : Before Casing Removal
AB : After Boring ACR : After Casing Removal

Watar levels indicated on the boring logs are the levels measured in the boring at the times indicatad. In pervious soils, the indicatad
elevations ars considered reliable groundwater levels. In irnpervious soils, the accurats determination of groundwater elevations
may not be possible, even after several days of observations; additional evidence of groundwater elevations must be sought.

GRADATION DESCRIPTION & TERMINOLOGY:

Coarse Grained or Granular Soils have mors than 50% of their dry weight retained on & #200 steve; they are described as: boulders,
cobbles, gravel or sand. Fine Grained soils haveless than 50% of their dry weight retained on a #200 sieve; they are described as: clays
or clayey silts if they are cohesive and sflts {f they are non-cohesive. In addition to gradation, granular soils are defined on the basis of
their relative in-place density and fine grained soils on the basis of thefir strength or consistency and their plasticity.

Major . Description
Component Of Components Also Percant Of
Of Sample Size Range Present in Sample Dry Weight
Boulders Over 8 in. {200 mm) Trace 1.9
Cobbles 8 inches to 3 inches Little 10-18
(200 mm to 75 mm)
Gravel 3 inches to #4 sieve Some 20-34
(75 mm to 4.78 mm)
Sand #4 to #200 sieve And 35-50
(4.78 mm to 0.074 mm)
Silt Passing #200 sieve
(0.074 mm to 0.005 mm)
Clay Smaller than 0.006 mm
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined Compressive
Strength, Qu, taf Consistency N-Blows per ft. Relative Density
0.25 Very Soft 0-3 Very Loose
0.25-0.49 Soft 4-9 Loose
0.50-0.99 Medium (Firm) 10-29 Medium Dense
1.00-1.99 suiff - 30-49 Dense
2.00-3.99 Very Stiff 50-80 Very Dense
4.00-8.00 Hard - >80 Extremely Denss
>8.00 Very Hard

7/87



LOG OF BORING NUMBER

OWNER
L] Gl Republic Savings and Loan B8=2
A PROJECT NAME ARCHITECT-ENGINEER
575 Consultants Lid. Sunrise Center -~ Phase II
SITELOCATION  ygey Street and Marquette, South Milwaukee -O- Voo commensvtsintan
1 2 3 . 'y
MASTC YealER [v.V.}
E‘ o -E [POTEN CONTENT ™ LT
s b X ®
E 3| |uwl2 DESCRIPTION OF MATERIAL 2 a
z 2|22 |5z c = n » = « 0
Soufugeiule T3 ' "
8 alaldl|zo L STanOAn
3 3 3 uu.l -3 ® PEMETRAATION BLOWFT.
» | & |»|<|SURFACE ELEVATION 97.1 w » » - ©
HS 4" asphalt concrete over 2" crushed imestone base course QA -
1 1SS Silty clay, trace fine to coarse sand, coal fragments-black-~ o
moist-stiff (CL)
<=2 B Silty fine to coarse sand, trace gravel-brown-wet-medium
2 |ss I dense (SM) 4] ®
il \
HS
- Silty fine sand, trace medium to coarse sand-brown-moist- \
. mediun dense (M) 0 ®
) -
3n S L Clayey silt, trace fine to medium sand—gray brown-moist- %.
HS stiff-medium dense (CL-ML)
N\ .
—= Silty clay, trace fine to coarse sand, trace gravel-gray- ‘\\
moist-very stiff (CL) 0 »
4|ss l_ W NO)
\ /
\
HS L
AU
e —o— 7
s|ss j. P
[
~Ses Clayey silt, trace fine to coarse sand, occasicnal fine
sand seams-gray brown-moist-very stiff-medium dense
BS (L) / |
oy S
© T Y KR40
1] =
Fine sand, trace silt-gray-moist-dense (5P-34) 0 .
T=6r| SS
END CF BORING
Boring advanced 15 feet by hollow stem auger.
THE STRATIFICATION LINES REPRESENT THE APPAOXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-5ITU, THE TRANSITION MAY BE GRADUAL.
WL R WS ORWO | BORING STARTED ~22~ STS OFFICE
3.0 7-22-88 Milwaukee
wL BCR ACR | BORING COMPLETED 7-22-88 DRAWN 8Y SHEET NQ. ! OF L
wi 1.5 1a RIG FOREMAN O 55/1K APPD BY o TSIOBNO.  goccur




OWNER LOG OF BORING NUMBER
- QI Republic Savings and Loan B-3
*¥ PROJECT NAME ARCHITECT-ENGINEER
STS Consultants LId Sunrise Center - Phase IT
O UNCOmA Wt O COMPALSIVE STAEMNG IH
SITE LOCATION 10th Street and Marquette, South Milwaukee '.m' . s . ,
. MASTIC WATER LG
E 3 -E~ Uil w COMIENT w el w
- z z a X ® A
E &| |wiZ DESCRIPTION OF MATERIAL &
z F|81F Bz s = w » » < ™
- - B ] =3
8 &g & |26 ~ o STANCANO
2 3 3 3 @ . ® PERETMRATION BOwErT
& | & |&|2|SURFACE ELEVATION 99.2 by i > ” .
HS 6~ asphalt ccncrete over 1.5 feet crushed limestone base 0 X
1]ss course /
/
1A}SS 1Fill: silty clay, trace fine to coarse sand, trace gravel, 0 ®O-
wood, coal, and slag fragments—gray and brown and black mix- / \
2 s HS ist~-seiff (CT)
] mols - [+) é) o‘
2 |ss
HS Silty clay, trace fine to coarse sand, trace gravel-light \
PN brown slightly gray mottled-roist-very stiff (CL) \
3 |ss o G?\O‘
silty clay, trace fine to coarse sand, trace gravel-gray- y \
moist-very stiff to hard (CL) 0 ® O:
4 |SS 1] 1 .
. {
—_— 1 .
HS M
ATaRS| \
° ® o
s [ss H]|{! ;
)5
T2oS ’ /
§ /
HS .
! ;
To- .
;
.
6 |ss 0 ® O
5T S
END CF BORING
Boring advanced to 15 feet by hollow stem auger.
THE STRATIFICATION LUNES REPRESENT THE APPROXIMATE BOUNGCARY UINES BETWEEN SO1L TYPES: IN-SITU, THE TRANSITION MAY 8E GRADUAL.
wL WS OR WO | BORING STARTED STSOFFICE i Jwaukee
Dzy 7-22-88
wL BCRA ACR [ BORING COMPLETED o ., _gq DRAWNBY SHEETNO. | OF 1
WU by aAB AIG FOREMAN € 55/0K APP'DBY  MF STSJ08 NO. 8266XF




OWNER Republic Savi and LOG OF BORING NUMBER
ic Savin Loan
a PROJECT NAME ARCHITECT-ENGINEER
ST Consuitants LId Sunrise Center — Phase -~ II
SITE LOCATION 10th Street and Margquette, South Milwaukee 'W"'“ ssve Sineem
Al 2 3 . 1]
£ " o R R
z Zz
E& |uls DESCRIPTION OF MATERIAL g X ¢ 4
Z z|z|Eislz a = ) x » <« . m
Soululw st <3 —— - v
8 Zlg151518 I @ M wowe
4 | & |5{€]|SURFACE ELEVATION 97.8 « » % e
S 4" asphalt concrete over 1.5°' crushed limestene base course
118S 0 /,®
rreny HS Possible fill: silty clay, trace fine to coarse sand, Trace /
5 | ss m gravel-dark green and gray and bro-n mottled-moist-fim to - 49 O ®
RUL sei€f  (CL) (Strong chemical odor) /
— | /
T L o4 8 (04
Jalss ~A" 25 &D=
R i Clayey silt, trace fine sand occasicnal rine sand seams 0N
4 trace roots—gray-moist-soft-medium dense (ML) (Modera
chemical odor) f-j \ \
| HS
L2 Silty clay, tzace fine to coarse sand, trace gravel-gray-~ 0 ’\\
4] SS ﬂ- moist-soft (CL) *O&
=Nl _.f\_
S |Ss 0 N
a [®
4
V)
HS
1J.U 4 I
(o
éa| s3I )
Ao Fine sand, trace silt-gray—wet-medium dense (SP-3M)
END OF BORING
Boring advanced to 15 feet by hollos stem auger.
*A"-—Silty clay, trace fine to coarse sand, trace gravel-
light green and gray and brown mottled-moist-sitff
{CL) (Moderate chemical odor)
THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNOARY LINES BETWEEN SOIL TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.
wi 14.0° WS OR WO | BORING STARTED 7-22-88 STSOFFICE M Jwaukee
wL BCR ACR [ BORING COMPLETED o 55 _gg DRAWNEY SHEETNO. | OF
" caved and dry AB @ 12.0' RIGFOREMAN QE 55/tK APPDBY  MF SISJOBNO  B2666XE
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Cartaon tetrachloride MDD
Bronadichloronsethane MO
1,204 chlcvr'c\prLc‘p.ane Il ay
trans—1, 3-Dichloraoprapeng Mo
T'r~ichloroethene MDD
Dlbromochloronsthiane MDY
1,1,&8~Trichlorvethane MO
clis—-1,3-Dichlaoropriapense o
S-Chlaraethylvinyl jether ND b
Br-oanjafarm MO 3
1,1,&8,&-Tetrachlaroethane LN jal
Tetrachlorogtheng MD 3




Page 4
Recalved: 07728788

RADIARAMN CORP.

REPQRT

Pesults by Sample

Time Collected

SRAMPLE ID B—-4: S-1 FRACTIOMN Qch
Date &
SURRQGRHTES
7TH4—-97-3 Braopmachloramethane| 98
Y2 E-Rrama—1-chlaragropane | MNA

MOTESR AMD DEIMITIONS FOR THIUS REFPORT.
PDET LIMIT = DETECTION LIMIT
MD = ot cdetected ab detection 1imte
MA = not analyred

* = less tham § timaes the detectiaon lLinrd

T

TEST CQDE EFRAEOL
0N7,283788

X Recavery
X Recavery

Vi Qicdeers # M8-Q7-053

Continued From Abxave

NRME EPAGO CoMPaUMDs
Category



Page 3

Recelved: Q7728788

RRADIAMN COQRP.
Res

REPART
tlte by Sanmple

tiark Qrder

it Ma-Q7-0%23

SAMPLE D B—4: S-—1 FRACTIAQM Q&R TEST CODE EfFASOS MNAME ERPASDS CAaMPQUMNDS
Date & Time Collected 27/,887a88 Catagory
ANALYST {1t FILe # 0ER
INSTREMT TRACOQR INJECTD 28,027,888 FRCTQR 1 Mg ugsHg
CRgsH cCQMpPAUND RESULT DET LIMIT
T1—-a3-& Benrzene a.1 3
108-88-3 Taoluehe 3. 3 3
100-41—~49 Ethylbencens 13,6 g {
108-9Q-7 Cthrobenzene ND bal
136—-46-7 1,9-Dl{chluoruobencene MO 3
S41-73-1 1, 3-0tchlptrabencene MO 3
a5-30—-1 1,E-Dichlorabencens ™MD 3
108-38-3 m—=YXylene 14, 3 O
Mixture 2y Pty lene 11,0 a1
|
SURRACATESR
ga-oa-a a, a, a=Trdfluorateluene 110, 3 recavery

MQATESR AND DREIMNMNTITHINS FOR THIR’ REPQART.

DET LLIMIT =<
ND = nuot
MR =

* o=

nat

less

Cimes

DETECTION LIMIT
detected at detectlaon limit
analyred

tlran the detectian 1in

—
i



Page 6

Recelved: Q7/28/88

SAMPLLE ID B—-3:

AMNALYST MM
IMBTRMT TRACOAR

CRSH#
7TH4-a7-3
74-82-9
75-71-8
731 ~4
73-Q0-3
73—-09-2
78-69-4
73-38~-4
7353-34-3

1 36—-60-3
57--66-3

[0 7-06-2
71-08-8
FE—-S3R-3
753374
7a—-a7-3
10081 -0a-6
7I3-Q1 -6
124-48-1
7FI-00—-3
10061 -101-5
100-753-8
7TI-25-2
79-34-3
127-18~-4

~ !

L i lL'"_

FADIAMN CORP. REPORT tlarkt Qeder I Ma-07-0

Results tyy Sanple

FRACTIOMN Q3R TEST COUE EPAsYL MAME EFABOL CaMPaUMDS
Date & | Time Collected 07/7.33/84 Category

FILE # Q3R

INJECTR oa-,02/788 FRCTOR 1 uUNMITS ugsoKg
cCOrPaUND RESUWLT LRET LIMIT
Chlaronethane Mo =0
Bromomethan? MD 8]
Dichloradi rluaronethane NO 0o

\
Vinyl chlord do?. ]e]

-
]

=

o

a2

Chilorasthane ND =0
Methylene chlor!dé MD =0
Trichloraorluoranethaneg MD 2Q
l,l—D!chlorcethen% MDD a0

1, 1-Dichloraethan MDY [y
trane—1,8-Dichlorvethene o 20
Chlorarara  ND a0
1,8-0ichlarvethane MND 20

1,1, 1-Trichluorvethane MO 20
Cartran tetrachlortd MDD S0
Bromodichlarannzthane MND oo
I,E—chhloropropan7 ND S0
trans—1,3-Dichlorapropenes o 2¢
_ Trfchlorvethene ND S0
Ot bromach laronnzthane MO HLA
X,I,E—Trlchloroethanﬁ MDD 0
cis—1,3-Dichloropropens MO [l
S-Chlaroethylvingyl ether MDD a0
. Br-anararns MDD 20
1,1,& E—Tetrachloroethanl MD o0
Tetrachloraetheng rD 20

| iy R W (O S N SN SRS T SRS B

332



Page 7 RADIAMN COARP. REPART tiar-k Qedars # M8—=Q7-0Q33

Recelved: Q7728788 Results by Sanple Cont inued From Above
SAmpLE ID B-3: S FRACTION Q3r TEST CODRE EPAsOL MAME EPRGQT COMPUNDs
Date & | Time Collected 0O7/7.282/788 Categary
: SUP.F!C'GFITE%
74-97—-3 Bromaochloronethaneg 92 ¥ Recovery
MAF Z-Bramno—-1—-chloraprapgane | NA X Recuavery

MATES AND DREINITIONMNS FOR THIS REFORT.
CET LIMIT = DETECTIAOQN LIMIT
MD = not detected at detection 1imit l
MNA = hnot analyred
¥ = les=s than IS times the detectian indt




Page & .
Recelved: 27728788

SAMPLLE ID R—I: S-8

AMALYST rr
INSTEMT TRACOR

RRODIAN CARP.

REFART

Wik Qrders # MQ-07-0353

Fegsults by Samnple

FRABCTIOM Q3R

FILE #

IMJECTO Q8,-08784 FRCTAR
CASH camMmpaunD
71—-42~— Renzens
Toluene

Eﬁhylbenzene
Chlorobenzene
l,ﬂ—chhﬂorobenzene

106-46~7

J41-73-1 1,3-Dichliorabenrene
93-30-1 1,E~Dichﬂorohenzene
128-3a-3 m=Xylene
Ml wture Oy p-Xylene

TESTr CODE EPASOS
Date & | Time Collected Q7,/.82/788

NAME EPRSOE CcaQMpPauUnns

Categaory
032R
1 umMITs ugaHg
RESULT DRET LIMIT
MDD 20
MO =Q
ND 20 l
D =0
MD 20
(i} (LR
pD 20
E3Q0 =0
ase Kotk

MATES AMD DEINTITIONG FOR THIS REPQRT.
DET LIMIT = DETECTIOM LIMIT
ND = nat detected at detection linmflt
MNA = nat analyced
* = less than J tinws the detection ] {ns]

l
surropaTES

asa, a=Trirfluaratoluene

—
o

MARX recovery



Q RADIAN CORP. REPORT Vark Qeder # Ma—I7-0S3

Page S
Recelved: Q77288788 Q8730788 14:39:247

TS COMSULTANTS, LTD.

ml

SAMPILLE MA-O7-033-030 HAD A STROMNG FHSOLINE gMeLL. RNy
UMCQHMFIRMED REAKS WHERE PRESENT ONl THE CHRAMATAGEAM LIHICH
DQ MNAT MATCH WITH THE STRNDARD EPABOI QR EPRSOS AMALYTE

LIsr.

CQMMENMTS 2




Page 10 PRADIAM CORP.

REPORT

Recelved: Q7/38/88 Test Methodolaogy

TEST CAQLDE EPRASOIL NAME EPASOL CQMPQUMNDS
EPA nmethad BSQ1: Halogenated wvolatile organics
TEST CODE EPASMS NAME EPASDS COMPOIINDS

EPA method 608: Arantatic wvolatile organlcas by

by purge and trap GC

purge and trap GC

bhor i

Qe

# M8-07--053



CORPORATION Page 1
) 0lA 82666XF B3:S1lA
Client: RADIAN CORPORATION 02A REAGENT BLANK
RADIAN CORPORATION
5103 W. BELOIT ROAD
MILWAUKEE, WISCONSIN 53214
EPA METHOD 8310 Lab No: A38-08-010

RESULTS IN ug/Xg

CAS # COMPOUND 01a 02a
208-96-8 Acenaphthalene <8600 <8600
83-32-9 Acenaphthene <170 <170
120-12-7 Anthracene 206%* <170
56-55-3 Benzo(a)anthracene 1020 <1ll
50-32-8 Benzo(a)pyrene 770 <21
205-99-2 Benzo(b) fluoranthene 815 <1l
207-08-9 Benzo (k) fluoranthene 244 <8.6
191-24-2 Benzo(g,h,i)perylene <21 <21
218-01-9 Chrysene 531 <8.6
53-70-3 Dibenzo(a,h)anthracene <21 <21
206-44-0 Fluoranthene : 582 <34
B6-73-7 Fluorene 345%* <170
193-39-5 Indeno(1,2,3-c,d)pyrene <43000 <43000
91-20-3 Naphthalene 1080 <170
85-01-8 Phenanthrene <340 <340
129-00-0 Pyrene 943 <34

SURROGATE RECOVERIES (results in % recovery)
Decaflucrobiphenyl N/A S0

NOTES AND DEFINITIONS FOR THIS REPORT.

QC = QUTSIDE CONTROL LIMITS.
* = LESS THAN 5 TIMES THE DETECTION LIMIT.
B = DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT
PERFORMED.
ND NOT DETECTED AT DETECTION LIMIT.

NA NOT ANALYZED.
N\A = NOT AVAILABLE.
NS NOT SPIKED.



"STS Field and Laboratory Procedures E’Gﬂ

SUBSURFACE EXPLORATION PROCEDURES

Hand-Auger Drilling (HA)

In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer.
When the sampler is driven to the desired sample depth, the soil sample is retrieved. The hole is
then advanced by manually turning the hand auger until the next sampling depth increment is
reached. The hand auger drilling between sampling intervals also helps to clean and enlarge the
bore hole in preparation for obtaining the next sampile.

Power Auger Drilling (PA)

In this type of drilling procedure, continuous flight augers are used to advance the bore holes.
They are turned and hydraulically advanced by a truck or track-mounted unit as site ac-
cessiblility dictates. In auger drilling, casing and drilling mud are not required to maintain open
bore holes.

Hollow Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers having an open stem are used to advance the
bore holes. The open stem allows the sampling tool to be used without removing the augers from
the bore hole. Hollow stem augers thus provide support to the sides of the bore hole during the

sampling operations.

Rotary Drilling (RB)

In employing rotary drilling methods, various cutting bits are used to advance the bore holes. In
this process, surface casing and/or drilling fluids are used to maintain open bore holes.

Diamond Core Drilling (DB)

Diamond core drilling is used to sample cemented formations. In this procedure, a double tube
(triple tube) core barrel with a diamond bit cuts an annular space around a cylindrical prism of
the material sampled. The sample is retrieved by a catcher just above the bit. Samples recovered
by this procedure are placed in sturdy containers in sequential order.

7,87



'STS Soil Classification System

UNIFIED SOIL CLASSIFICATION

Group o . . -
Major Divisions symbols Typical numes Laboratory classification criteria
Z - Well-grudes gravel, gravel-sand C, = L= yrcater than 6; €, = #22_ perween 1 and 3
» 2 Gw . : " ° u ¢
<< mixtures, hittle or no fines % D.. Db,
c £ 2
2 -] 3 —_
R % 2
- e o P ©
- I z -
u v & v Poorly graded gravels, gravel- = =4
y v C2 Gr ! . h z £ S . . .
= 5L v = and mistuses, little of no fine z = Not mevting all gradation requirements for GW
b w © = - &
‘A s - “ -~ s,
v |25 S EB
- < 7’ . -
L5 s2 - d Lot Le o
é‘ © 25le & GM Silty gravels, gravel-sand-ilt k7 f_ Z 3 Atterberg limits below A
e= | g & i S - line or P.L. less than 4 A
~ ST : E. o] e & =US o, ine or .1l tha Above A’ line with P.1.
2 = :.:‘ £0¢ s "v% & between 4 and 7 are bor-
< 582 2 < :.5 é Z =g derline cases reguiring use
- 2 T . E= o
Z 2 < :,; E c ge | Clayey graveh, gravel-sand-clay Z g - it Alterbery limits above A | of dual symbols
.;,: g G5 mixtures £ f line with 1.1, greater thun 7
c3 = &= :
‘" == :
- w e = b
@z ¢z :
2.2 ’-5 gw | Well-gruded sands, gravelly = s (P Dee_ prcuter than 4; Ce= 2" betueen t and 3
2z e 5 & sands, little of no fine v X . 0.0,
o Q —~ c R .
E =] c © o e .
5| E5| z; BT G
= set €2 5% :
= ol S Fals D, . -d wand sravelly -~ = N
= a2 U= sp Poorly graded sands, gravelly TS, . N Lo B . .
b = : S v . ot meeting all gradation requirements fi
g 3~ = sands, little or no hine 835z ¢ sals 'q ents for SW
Ejafg S ol 2
=4 °88 =%
- 288 -3 ¢
R - g =-=%t < !
S jnw=F& - @S ey -
Z 2E |, 5 SN o il L R Atterberg limits below ~A*
= =~ {¢d Silty sands, sand-silt EEgD e -= .. Lo
ST lE Bt} E A0 & o Ml —SEE g — Tine or P.1. 1o than 4 Limits-plotting i hatched—
== s mixtures g T Y A ) d
=S l=o¢ £€2:5¢ zone with, P 1. bc'lwctn )
5 3 zc e2T 2= - and 7 are horderline cases
-—n P i u T e = iri 9 -
=z .2 S . . TL. 2 requiring use of dual sym-
= 3 § sc | Clayey sands, sund-clay mis- % gLz f Atterberg limits above “A™ | pols
& { Se- > - i ’ .
v < tures £57% line with P.1, grester than 7
Inorganic silts and very fine
ML sands, rock Nour, silty or clayey 60
line sands or clayey silts with { 1 I 1 |
- slight plasticity F—For classification of nine-grained /Z
2 = soih and fine fraction of coufse-
. R = yrumned soil,
" g Inorganic clays of low 10 me- so — ¢ //
> = dium plasticity, gravelly dclays, — Adierberg Limits plouing in ~
< 2 CcL andy cle ity clays. | —— haiched area ase borderline cliss. T 4
— - X sandy clays. silty clays, lean —— lications fegquinng  use of dud ~
¥ S = cluys 20 — symbols. ~
e £ =
- g = —— Equation of A-line: ,/
8 B = ] c PL=0.73 (LL - 20) ya
~ A oL Organic silts and organic silty = ~
2 a clays of low plasticity 2
z = £ 10
§ = & L
= - £ L
w s Inorganic silts, micaccous or Z R 04 and MH
° 3 - MH | diaomaceous fine sandy or = 20 .
» 3 1) Z
° 5 e silty soils, clastic silts ' ~
L -
S a L P4
82 n = VA
oo 2 - . ..
é S = & CH Inorganic clays ol high plas- 10 //
i g g ¢ ticity, fat clays 7 2
= & 2 4 SRLEND XX\-—'—{ MLl OL
o - .E - T | = 1w \
— -— 4
= @ : 0 = I 1
g 2 OH | Orsanic clays of medium to 0. 10 20 30 4 SO 6 170 30 w0 100
2 = high plasticity, organic silts
<
4
S
=
= .2 R . e
g g2 Pt Peat and other highly organic Liquid Limit
- [] P . .
= ;.: “ soils Plasticity Chant




so that the advance of the sampler un-
dar e tmpact of the hammer can be
easily observed for each 6-in. (0.15-m)
increment.

7.2 Drive the sampler with blows
from the 140-1b (63.5-kg) hammer and
count the number of blows applied in
each 6-in. (0.15-m) increment unty
one of the following occurs:

7.2.1 A total of SO blows have been
applied during any one of the three
8-in. (0.15-m) Increments described in
7.1.4.

7.2.2 A total of 100 blows have been
applied.

7.2.3 There is no observed advance
of the sampler during the applicaion of
10 successive blows of the hammoer.

7.2.4 The sampler is advanced the
complets 18 in. (0.45 m) without the
lmiting blow counts occurring as de-
scribed in 7.2.1, 7.2.2, or 7.2.3.

7.3 Record the number of blows re-
quired to effect each 6 tn. (0.15 m) of
psnetration or fraction thereof. The
first 6 in. i3 considered to be a seating
drive. The sum of the number of blows
required for the second and third 6 in.
of penstration is termed the *‘standard
penetration resistance'’, or the
**N-value''. If the sampler is driven
less than 18 in. (0.45 m), as permitted
in 7.2.1, 7.2.2, or 7.2.3, the number of
blows per sach complete 6-in. (0.15-m)
increment_and per each partial incre-
ment shall be recorded on the boring
log. For partial increments, the depth
of penetration shall be reportad to the
nearest 1 in. (25 mm), in addition to
the number of blows. If the sampler
advances below the bottom of the bor-
ing under the static weight of the drill
rods or the weight of the drill rods plus
the static weight of the hammer, this
information should be noted on the
boring log.

7.4 The raising and dropping of the
140-1b (63.5-kg) hammer shall be ac-
complished using either of the follow-
ing two methods:

7.4.1 By using a irip, automatic, or
semi-automatic hammer drop systam
which lifts the 140-1b (83.5-kg) ham-
mer and allows it to drop 30 = 1.0 in.
(0.76 m = 25 mm) unimpeded.

7.4.2 By using a cathead to pull a
rope attached to the hammer. When
the cathead and rope method is used
the system and operation shall con-
form to the following:

7.4.2.1 The cathead shall be essen-
tially free of rust, oil, or grease and
have a diamater in the range of 6 to 10
in. (160 to 250 mm).

7.4.2.2 The cathead should be
operated at a minimum speed of rota-
tion of 100 RPM, or the approximate
speed of rotation shall be reported on
the boring log.

7.4,2.3 No morse than 2% rope turns
on the cathead may be used during the
performance of the penetration test, as
shown in Fig. 1.

NOTE 4—The operator should generally use
atther 1% of 2% rops turns, despending upon
whether or not the rope comes off the top (1%
turns) or the battom (2% turns) of the cathsad. It
1s gunerally Xnown and accepted that 2% or more
rope turns considerably impedes the fall of the
hammaer and should not be used to perform the
test. The cathead rope should be maintained tn a
relutively dry, clean, and unfrayed condition.

7.4.2.4 For each hamrmer blow, &
30-in. (0.76-m) lift and drop shall be
employed by the operator. The opera-
tion of pulling and throwing the rope
shall be performed rhythmically with-
out holding the rope at the top of the
stroke.

7.5 Bring the sampler to the surface
and open. Record the percent recovery
or the length of sample recovered. De-
scribe the soil samples recovered as to
composition, color, stratification, and
condition, then place one or mors rep-
resentative portions of the sample into
gealable moisture-proof containers
(Jars) without ramming or distorting
any apparent stratification. Seal each
container to prevent evaporation of
soil_moisture. Affix labels to_the_con-

8.1.9 Method of keeping boring
open,

8.1.10 Depth of water surface and

‘drilling depth at the time of & noted

loss of drilling fluid, and time and date
when reading or notation was madese,

8.1.11 Location of strata changes,

8.1.12 Size of casing, depth of cased
portion of boring,

8.1.13 Equipment and method of
driving sampler,

8.1.14 Type of sampler and length
and inside diametsr of barrel (note use
of Uiners),

8.1.15 Size, type, and section length
of the sampling rods, and

8.1.16 Remarks.

8.2 Data optained for each sample
shall be recorded in the field and shall
include the following:

8.2.1 Sample depth and, if utilized,
the sample number,

8.2.2 Description of soil,
8.2.3 Strata changes within sampls,

8.2.4 Sampler penetration and re-
covery lengths, and ’

8.2.5 Number of blows per 6-in.
(0.15-m) or partisl increment.

9. Precision and Bias

tainers bearing job designation, bor-
ing number, sample depth, and the
blow count per 6-in. (0.15-m) incre-
ment. Protect the samples against ex-
treme temperature changes. If there is
a soil change within the sampler,
makse a jar for each stratum and note
1ts location in the samplar barrel.

8. Report

8.1 Driling information shall bse
recorded in the field and shall include
the following:

8.1.1 Name and location of job,
8.1.2 Names of crew,

8.1.3 Type and make of drilling
machine,

8.1.4 Weather conditions,

8.1.5 Date and time of start and
finish of boring,

8.1.6 Boring number and location

" (station and coordinates, {f available

and applicable),

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and
cleaning the boring,

9.1 Variations in N-values of 100%
or more have been observed when us-
ing different standard penetration test
apparatus and drillers for adjacent
borings in the same sgoil formation.
Current opinion, based on field experi-
ence, indicates that when using ths
same apparatus and driller, N-values
in the same soil can be reproduced
with a coefficient of variation of about
10%.

9.2 The use of faulty equipment,
such as an extremely massive or dam-
aged anvil, a rusty cathead, a low
speed cathead, an old, oily rops, or
massive or poorly lubricated rope
sheaves can significantly contribute to
differences in N-values obtained be-
tween operator-drill rig systems.

9.3 The variabflity in N-values pro-
duced by different drill rigs and opera-
tors may be reduced by measuring
that part of the hammer energy deliv-
ered into the drill rods from the sam-
pler and adjustng N on the basis of
comparative energies. A method for
energy measurement and N-value ad-
justment is currently under devslop-
ment.



STS Sampling Procedures

i

AMERICAN SOCIETY FOR TESTING AND MATERIALS

Standard Method for

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS!

This standard is 1ssued under the fixed designation D 1588; the number tmmediately following the designation indicates the year of original
adoption or, in the casge of revision, the year of lust revision. A number in parentheses indicates the year of last reapproval. A supersacript
epsilon (¢) indicates an editorial change since the last revision or reapproval.

This meathod has been approved for use by agencies of the Department of Defense and for listing in the DOD Index of Specifications and

Standards.

1. Scope

1.1 This method describes the proce-
dure, generally known as the Standard
Penetration Test (SPT), for driving &
split-barrsl sampler to obtain a repre-
sentative soil sample and & measure of
the resistance of the soil to penetration
of the sampler.

1.2 This standard may involve haz-
ardous materials, operations, and
equipment. This standard does not

strikes and through which the ham-
mer energy passses into the drill rods.

3.2 cathead——the rotating drum or
windlass in the rope-cathead lift sys-
tem around which the operator wraps

a rope to lift and drop the hammer by

successively tightening and loosening
the rope turns around the drum.

3.3 drill rods—rods used to transmit

downward force and torque to the drill
bit while drilling a borehole.

intarvals of sampler penetration (see
7.3).

3.10 number of ropeturns—the total
contact angle between the rope and the
cathsad at the beginning of the opera-
tor's rope slackening to drop the ham-
mer, divided by 380° (see Fig. 1).

3.11 sampling rods—rods that con-
nect the drive-weight assembly to the
sampler. Drill rods are often used for
this purpose.

purport 0 address all of thssafety
problems associated with its use. It is
the responsibility of whoever uses this
standard to consult and establish ap-
propriate safety and health practices
and detsrmine the applicability of reg-
ulatory Umitations prior 1o use. For a
specific precautionary statement, see
5.4.1

1.3 The values stated in inch-pound
units are to be regarded as the stan-
dard.

2. Applicable Documaents

2.1 ASTM Standards:

DR487 Test Method for Classification
of Soils for Engineering Purposes?®

D2488 Practice for Description and
Identification of Soils (Visual-
Manual Procedurse)?

D4220 Practices for Preserving and
Transporting Soil Samples?

3. Descriptions of Terms Specific to
This Standarad

3.1 anvil—that portion of the drive-
weight assembly which the hammer

3.4 drive-weight assembly—a davice
consisting of the hammer, hammer
fall guide, the anvil, anad any hammer
drop system.

3.5 hammer—that portion of the
drive-weight assembly consisting of
the 140 + 2 1b (63.5 = 1 kg) impact
weight which i3 successively lifted and
dropped to provide the energy that ac-
complishes the sampling and penstra-
tion.

3.6 hammer drop systam-—that por-
tion of the drive-weight assembly by
which the operator accomplishes the
lifting and dropping of the hammer to
produce the blow.

3.7 hammer fall guide—that part of
the drive-weight assembly used to
guidse the fall of the hammer.

3.8 N-value—the blowcount repre-
sentation of-the penetration resistance
of the soil. The N-value, reported in
blows per foot, equals the sum of the
number of blows required to drive the
sampler over the depth intarval of 8 to
18 in. (150 to 450 mim) (see 7.3).

3.9 AN—the number of blows ob-
tained from each of the 8-in. (1560-mm)

Penstration Test, a term by which en-
gineers commonly refer to this
method.

4. Significance and Use -

4.1 This method provides a soil sam-
ple for identification purposes and for
laboratory tests appropriate for soil
obtained from a sampler that may pro-
duce large shear strain disturbance in
the sample.

4.2 This method is used extensively
in a great variety of geotechnical ex-
ploration projects. Many local correla-
tions and widely published correla-
tions which relate SPT blowcount, or
N-value, and the engineering behavior
of earthworks and foundations are
available.

‘Thia method 18 under the jurisdiction of AST24L
Commuittee D-18 on Boll and Rock and 1s the direct
responsibility of Subcommittes D18.02 on Sampl-
1ng and Related Fleid Testing for Soil Invesuga-
tsonsa,

Current edition approved Sept. 11, 1684,
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STS Earthwork Procedures R

Fill or backfill required on the project should consist of a nonfrozen, nonorganic natural soil
that is free of debris. The natural watar content of the soil should be near the optimum water
" content determined by the proctor test. Difficulty in obtaining the desired degres of compaction
could be expectad for soil that 18 too dry or too wet. Adjustment in the water content by sprinkl-
ing or by scarifying and aerating may be necessary to facilitate compaction.

F{1 or backfill as uniform as practical should be used on the project. Nonuniform materials or
mixing two or more materials will reduce the degree of certainty in the test results.

Fill or backfill should be placed in horizontal loose lifts no thicker than S inches and compacted

with a compactor well suited to the soil type. Normeally vibratory drum or plate compactors are
better suited for granular soils, while a sheepsfoot, a-segmented foot or other ‘‘kneading’’ type
compactor is often more effective in cohesive soils.

Fill or backfill that supports floor slabs loaded in exceas of 500 psf, foundations and pavement
subject to concentrated autombile traffic or occasional truck traffic should be compacted to a
minimum of 85% of the maximurm density determined by the modified proctor test (ASTM

—D=18587)-Fill or-backfill"that supports lightly loaded floor-slabsor-pavement subject to dispersed——

automobile traffic should be compacted to & minimum of 80% of the ma.:-d.mum density deter-
mined by the modified proctor test.

It 1s difficult to impossible to compact soil on the edge of a slops. For this reason, we recommend
that the fill or backfill extend laterally beyond the sdge of buildings and foundations a minimum
" of 2 fest. Slopes should not exceed 1:1 for cohesive solls and 2 (horizontal) : 1 (vertical) for
granular soils. ,

Specifications could consider compaction tests satisfactory if the average of any five consecutive
tests exceeds the required compaction and no individual test 18 more than 2% below the required
percantage of compaction.




'STS Field and Laboratory Procedures £

LABORATORY PROCEDURES

Water Content (Wc)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight of
the dry soil. Water content is generally expressed as a percentage.

Hand Penetrometer (Qp)

In the hand penetrometer test, the unconfined compressive strength of a soil is determined, to a
maximum value of 4.5 tons per square foot (tsf), by measuring the resistance of the soil sample
to penetration by a small, spring-calibrated cylinder. The hand penetrometer test has been
carefully correlated with unconfined compressive strength tests, and thereby provides a useful
and a relatively simple testing procedure in which soil strength can be quickly and easily
estimated.

Unconfined Compression Tests (Qu)

In the unconfined compression strength test, an undisturbed prism of soil is loaded axially until
failure or until 20% strain has been reached, whichever occurs first.

Dry Density (5D)

The dry density is thevquantity used as & measure of the amount of solids in a unit volume of soil
aggregate. Use of this value is often made when measuring the degree of compaction of a soil.

Classification of Samples

In conjunction with the sample testing program, all soil samples are examined in our laboratory
and classified on the basis of their texture and plasticity in accordance with the Unified Soil
Classification System (USCS). The soil descriptions on the boring logs are in conformance with
this system and the estimated group symbols according to this system are included in paren-
theses following the soil descriptions on the boring logs. Included on a separate sheet entitled
‘‘General Notes" is a brief explanation of this system O6f soil classification.




