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WHYTE 
HlRSCHBOECK 

DUDEKSC. 

ELIZABETH OAMSKY RICH 
DIRECT DIAL (414) 274-3945 
EGR@WHDl,A W.COM 

· VIA FACSIMILE - 608-267J3579 

Ms. Linda Meyer 
State of Wisconsin 
Department of Natural Resources 
101 S. Webster Street 
Box 7921 
Madison, W1 53707-7921 

January 13, '1998· 

Re: C.M. Christiansen Co., Inc. 

Dear Linda: 

II 

Attached for your review is a black ~lined copy of the Spill Response Agreement which 
you and I have been discussing over the past several weeks. Although I understand that we have 
not yet reached final agreement with respect to all of the proposed changes, I believe the changes 
accurately reflect the issues raised in our recent telephone conference with Laurie Parsons of 
Natural Resource Technology, Inc. and Chris Saari and Michelle Debrock-Owens of the DNR. 

I am also forwarding the .enclosed draft to Eric Christiansen of CMC and Laurie Parsons 
for their review, together with a copy of this letter. Accordingly, the enclosed draft is subjectto 
their review and approval. 

Please contact me at your convenience to discuss any questions or comri1ents you may 
have concerning the revised agreement. 

lmb 
Enclosures 

cc: Mr. Eric Christiansen (w/enclosures) 
Ms. Laurie Parsons (w/enclosures) 

C.IWHOIEGR\0389681 01 

Very truly yours, 

u-:~~ ~ 
• Elizalth Gamsky Rich 
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SPILL RESPONSE AGREEMENT 

l. This Agreement is entered into pursuant to s. 2 92. 11 ( 7) ( d) , 
Wis. 'stats., and sfialI be construect in a manner consistent with 
~- 292, Wis, Stats. T~e Department of Natural Resourcee ("the 
Department") and c. M. Christiansen Co.c Inc., a Michigan. 

,,corporation ( "CMC") hereby agree that CMC will conduct the 
activities listed below in compliance with the following 
schedule, except as provided in paragraph 2 of this agreement: 

No. 

1 

2 

Activity 

Submittal of Revised 
Source Control Soil 
Remedial Action Options 
Report 

Submittal of Update to 
Military Creek Sediment 
Sampling Plan 

3 ~~Groundwater 
Monitoring 

4 Military Creek Sampling 
Start 

Code 
ReferenceL 

722 

(. ;J 

[ J 

Compliance 
Date 

Within 30 days 
after the 
effective date of 
this agreement 

Within 30 days 
after the 
effective date of 
this agreement 

On or before the 
date on which the 
soil remedial 
action 
implementation 
begins (see 
Activity No. 6) 

On or before May 
30, 1998, subject 
to extension due 
to adverse weather 
c9nditions, or 
within 30 days 
after CMC receives 
DNR commente on 
Military Creek 
Investigation Plan 
and Updated 
Sediment Sampling 
Plan, whichever is 
later 

1The Code references set forth herein are for informational 
purposes only and are not intended to expand the activity 
descriptions which precede them. 

C;IWHOIEGR\0384562.02 
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5 File soil remediation Within 60 days - sistem desi9n and .after tFie 
application for variance ,.effective date of 
with DNR this agreement 

»--" Start Soil Remedial 724 C.. J On or before the ..--
Action Implementation, ,J:ater of June 1, 

.including Free Product 1998, or within 30 
Removi!ll days after CMC 

andLor its 
contractors' 
receives all -, £ermits, variances 
and DNR approvale,.C 
needed for Soil 
Remedial Action 
Impiementat:l.on-
including without 
l:l.m1tat1.on DNR 
aPoroval oft:Fie 
Revised Source 
Control Soil 
Remedial Action 

[le] ~~ 
Options Report and 
system design r:,-S--

7 Soil REimediation Within 90 days 
Construction Completion after construction 

O""J r:QU ~) start C. :i 
y Submittal of,ioil 724.15 Within ,9Q days 

Remedial Construction after ~om~letion, 
Documentation Report of soil 

remediation 
C:•o;J [.o..l.R.. ~} construction £:. J 
Jr' Submittal of Final [_ J Within ~ days 

Military Creek after cowBletion, 
Xnvestigation Report of th.§ Mili,ta;r:{ 

Creek sediment r:. ,~) ,,, 1<-J 1 1$
1 

I¼ .--.~~.) sam;eling 
' 

10 Submit Groundwater Within 180 days 
Monitoring Plan arter completion 

. 
of soil ' 
remediati9n 1 
construction 

2. CMC will perform all of the work required under this 
agreement within the time limits set forth herein, unless the 

C;\WHDIEGR\038◄562.02 
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schedule is amended by mutual agreement of the parties or unless 
performance is delayed by events that constitute a "force 
majeure." The Department will not unreasonably refuse to amend 
the agreed-upon schedule if CMC submits credible evidence to the 
Department that new developments in the case required that the 
schedule be changed. For purposes of this agreement, a "force 
majeure" is an event arising from causes beyond the control of 
CMC or an entity controlled by CMcf1which delays or prevents 
performance of any work required by this Order. Increases in 
cost or changes in economic circumstances which are not material 
do not constitute a force majeure. However, an event that would 
otherwise constitute a force majeure shall be deemed a force 
majeure even though such an event also results in increased costs 
or changed economic circumstances. CMC shall notify the 
Department in writing no later than ten (10) business days after 
CMC becomes aware of any event that CMC conten<iP is a force 
majeure. !f the Department agrees that a delay is attributable 
to a force rnajeure, the time period for performance under this 

C1 ~greement shall be extended by adding the time period 
attributable to the 9elay caused b~ force majeure event to the 
deadlines specified in this agreement. Nothing in this 

L~greement, including this force majeure provision is intended to 
,expand any obligation which ~MC may fiave pursuant to s. 
292.11(3) ~ Wis. Stats. · 

3. This agreement shall become effective on the date that it is 
signed by both CMC and the Department. 

STATE OF WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES 

By_---:----~~---~---------George E. Meyer 
Secretary 

C. M. CHRISTIANSEN CO., INC., a Michigan 
_corporation 

BY-.---.,--=-----~----~-~~--~ Printed Name: 
Title: 

C;IWHDIEGR\0364562.02 



Please... cf:ROUTINGI & r~~QUEST:§ 
~ Read 

D Handle 

D Approve 

And ... ' 

D Forward 

D Return 

D Keep or Recycle ~ 
ipl_ReVieilvwith Me Fromc;Ji!;.d~ r 
( Post-it®7664©3M 1995 ) Date: ~/I~ 



WHYTE H!RSCHBOECK DUDEKS.C. 
Law Office, 

ELIZABETH GAMSKY RICH 

111 East Wisconsin A venue Suite 2100 
Milwaukee, W isconsin 53202 

(414) 273-2100 fux: (414) 223 -5000 Direct Dial: (414) 274-3945 

Email: egr@whdlaw.com 

OFFICES IN Mn.WAUKEE, MADISON, MENOMONEE FALLS, MANrro\llQC ANO ZURICH, SWITZERLAND 

C.M. CHRISTIANSEN CO., INC. 
ERIC R. CHRISTIANSEN 

PRESIDENT 
PHELPS: 

P.O. Box JOO 
PHELPS, WI 54554 

TEL: (715) 545-2333 
FAX: (715) 545-2334 

M ILWAl!KliE: 

5501 N. SANTA MONICA 
MILWAUKEE, WI 532 17 

TEL: (414) 963-921 1 
FAX: (414) 963-9213 

EMAIL: erc@execpc .com 
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Natural 
Resource 
Technology , fine. 

To: Wisconsin Dept. of Natural Resources 

107 Sutliff Avenue 

P.O. Box 818 

Rhinelander, ·w1 54501 

Attn: Mr. Don Miller 

x For Your Information □ As Requested 

Description 

fj, 
lJ 
Date: 1/15/98 

Project No: 1226 
----------

From: Laurie Parsons 

Re: C.M. Christiansen Co. 
Investigative Waste 
Management 

□ For Review □ Approve and Return 

Copies: 

1 Nov. 19. 1997 Letter from NRT to Don Miller 

Comments: Don -
It came to our attention that you may not have received the attached letter which was issued after 

our telephone conversations last November. We apologize for this oversight and look forward to 

your written response. 

cc: Mr. Eric Christiansen C.M. Christiansen Co. 

Ms. Elizabeth Gamsky Rich - Whyte. Hirschboeck. Dudek, S.C. 

Mr. Chris Saari - WDNR - Brule Office 

23713 W. Paul Road, Pewaukee, WI 53072 ■ Phone 414/523-9000 ■ Fax 414/523-9001 

[1226 transmit1al 1.15.98] 
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Mr. Don Miller 

Natural 
Resource 
Technology, Inc. 

Wisconsin Department of Natural Resources 
107 Sutliff Avenue 
P.O. Box 818 
Rhinelander, WI 54501 

RE: Request for Extension oflnvestigative Waste Accumulation Time 
C.M. Christiansen Company, Former Wood Treatment Site, Phelps, Wisconsin 
Ref: WID998639035 

Dear Mr. Miller: 

November 19, 1997 
(1226) 

On behalf of C.M. Christiansen Co. (CMC) we are requesting an extension for continued accumulation 
of investigative waste at the above referenced site located in Phelps, Wisconsin. This request is made 
under the provisions of 615.05(4)1 l(b) and we believe is consistent with Department policy and 
guidance dated January 14, 1993 (Attachment 3) for long-term on-site accumulation of investigative 
wastes. CMC asked us to develop a plan to manage and consolidate the investigative waste which was 
accumulated at the site during previous investigation work. In our telephone conversation during the 
week of August 4, 1997, you concurred with our proposed plan to move the drums into a covered area 
for safety reasons and to keep them out of the weather. 

During the week of November 3, 17 drums and 4 plastic pails of soil (drill cuttings/treatability samples) 
and used sampling materials, and 15 drums containing monitoring well purge water from prior 
investigations were transported a distance of about 900 feet. The drums will be maintainec;I in a covered 
shed located across from and south of the site. The drums with water are half full or' less, are in good 
condition, and will have secondary containment. Consistent with the intent of the Department's 
guidance on these matters, the containers will be labeled and inspected on a monthly basis. Records of 
inspections will be kept in a log and the frequency of inspections will be increased during freeze/thaw 
periods. Adequate head space will be maintained on the drums which contain water to allow for 
freezing. 

Also by your verbal approval, approximately 10 gallons of a oil/water mixture from monitoring well 
MW-7 was also taken off-site and disposed through the Vilas County small quantity hazardous waste 
disposal program in August 1997. 

Based on our follow-up conversation on November 13 and 17, we trust this approach to managing the 
investigative wastes will suffice until remedial actions are implemented. Your assistance and written 
approval of this request is greatly appreciated. Please do not hesitate to call should you have any 
questions. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

~ 
Spiros L. Fafalios, E.I.T. 
Project Engineer 

cc Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company 

[ l 226c.lmiller.ltr2] 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

DEPT. OF NATURAL RESOURCES 

January 26, 1 998 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Mr. Eric Christiansen 
C.M. Christiansen Co. 
P.O. Box 100 
Phelps, WI 54554 

SUBJECT: Extension of Investigative Waste Accumulation Time 

Dear Mr. Christiansen: 

Northern Region Headquarters 
PO Box 818, 107 Sutliff Ave. 
Rhinelander, WI 54501-0818 

TELEPHONE 715-365-8900 
FAX 715-365-8932 
TDD 715-365-8957 

FID# 

On January 20, 1998, the Department received a request on your behalf from Natural 
Resource Technology to extend the time which C.M. Christiansen may retain accumulated 
investigative hazardous waste on-site. This request was made under the provisions of ch. 
NR 615.05(4),I,(b), Wis. Adm. Code, and is consistent with Department policy and 
guidance dated January 14, 1993, (Attachment 3). Earlier, the Department verbally 
agreed to allow C. M. Christiansen to move the waste from the site to a nearby storage 
building for safety reasons and protected from the weather. This request for storage of 
accumulated waste is granted until January 1, 1999 with the following conditions: 

The drums must be labelled as hazardous waste, inspected for leaks and defects monthly, 
with an increase in inspection frequency during the spring months when the water begins 
to thaw. As required by ch. NR 615.05(4),2.c., an inspection log including the date and 
time of inspection, name of inspector, and condition of the drums shall be kept for review 
by the Department for at least three years from the date of the inspection. The 
Department may revoke this extension at any time, should the facility not fully follow the 
requirements for accumulated waste, or the drums present an environmental hazard. The 
Department will allow C. M. Christiansen to add additional investigative wastes to this 
accumulation as long as records of the additions are kept with the waste, and the 
Department is notified of additional waste being added. 

It is understood that the investigative waste will be treated on-site along with treatment of 
contaminated water at the facility. Should C. M. Christiansen decide not to treat water on 
site, the drums must be properly removed as hazardous waste within 90 days of this 
decision. If the waste will remain on-site after 1998, a request for another extension 
should be made prior to January 1, 1999. The Department reserves the right to inspect 
the drums at any time during normal working hours. 

Quality Natural Resources Management 
Through Excellent Customer Service Print«! on 

Recycled 
Pap,.:r 



If you have any questions regarding this letter, please call me at 715/365-8980. 

TJ;Y•w____-
Don Miller 
Waste Management Specialist 

c. Laurie Parsons, Natural Resource Technologies, 23713 W. Paul Rd., Pewaukee, WI 
53072 
Gary LeRoy, 
Chris Saari, 

DNA-Spooner 
DNR -Brule 
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

DEPT. OF NATURAL RESOURCES 

February 17, 1998 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Ms. Elizabeth Gamsky Rich 
Whyte, Hirschboeck, Dudek, S . C. 
111 East Wisconsin Avenue, Suite 2100 
Milwaukee, WI 53202 -4894 

SUBJECT : CM CHRISTIANSEN SPILL RESPONSE AGREEMENT 

Dear Ms. Rich: 

Northern Co-Regional Headquarters 
PO Box 818, 107 Sutliff Ave. 
Rhinelander, WI 54501-0818 

TELEPHONE 715-365-8900 
FAX 715-365-8932 
TDD 715-365-8957 

Please find enclosed another draft of the spill response agreement for the CM 
Christiansen case . Linda Meyer is going to be out of town until March 3rd and 
she asked me to mail this latest draft to you . Please review this latest 
draft and provide us with any comments you may have. 

If you have any questions , please feel free to contact me at 715-365 - 8935 . 

Sincerely, 

~,z/4,,~-,-,:~ 
Michelle DeBrock-Owens 
Environmental Enforcement Specialist 

cc : Enforcement File, Rhinelander 
Chris Saari, Brule 
Linda Meyer, LS/5 

Quality Natural Resources Management 
Through Excellent Customer Service Printed nn 

Recyt lcd 
Plj)Cr 



SPILL RESPONSE AGREEMENT 

1. This Agreement is entered into pursuant to s. 292.11(7) (d), 
Wis. Stats., and shall be construed in a manner consistent with 
s. 292.11, Wis. Stats. The Department of Natural Resources (''the 
Department") and the C.M. Christiansen Company, Inc., a Michigan 
corporation ("CMC") hereby agree that CMC will conduct the 
activities listed below in compliance with the following 
schedule, except as provided in paragraph 2 of this agreement: 

I No I Activity I Compliance Date I 
1 Submittal to DNR of g_ Revised Source Within 30 days 

Control Soil Remedial Action Options after the 
Report, that complies with the effective date of 
requirements of s. NR 722.13, Wis. Adm. this agreement 
Code 

2 Submittal to DNR'of an Update to Within 30 days 
Military Creek Sediment Sampling Plan, after the 
that complies with the requirements of effective date of 
ss. NR 716.07, 716.09 and 716.13, Wis. this agreement 
Adm. Code 

3 Submittal to DNR of a Proposed Within 30 days 
~\:¼a:l:'te:1:'ly Groundwater Monitoring Plan after the 
P:l:'og:l:'am Implementation effective date of 

this agreement7 
0:1:' as soon as the 
weathe:1:' pe:l:'mits 

4 Military Creek Sampling Start On or before May 
30, 1998, unless 
an extension is 
granted by DNR 
because of 
adverse weather, 
or within 30 days 
after CMC 
receives DNR 
comments on the 
Updated Military 
Creek 
Inyv=estigation 
Plan and Updated 
Sediment Sampling 
Plan, whichever 
is later 



~ Submittal to DNR of Soil Remediation Within 60 days 
System Design that comglies with the after the 
reguirements of ss. NR 724.09 1 724.11 effective date of 
and 724.13, Wis. Adm. Code 1 and this agreement 
agglication for any: germits 1 variances 
and other a1212rovals reguired from DNR 

.§_ start Soil Remedial Action On or before the 
Implementation, including free groduct later of June 1, 
removal 1998, or within 

30 days after CMC 
or its 
contractors 
receive all 
germitsl 
variances and DNR 
approvals needed 
for soil remedial 
action 
imglementation 1 

including without 
limitation DNR 
aggroval of the 
Revised Source 
Control Soil 
Remedial Action 
Options Report, 
and System Design 

7 Soil Remediation Construction Within 90 days 
Completion after the start 

of soil 
remediation 
construction 

8 Submittal to DNR of a Soil Remedial Within 90 days 
Construction Documentation Report, that after completion 
comglies with the reguirements of s. NR of soil 
724.15, Wis. Adm. Code remediation 

construction 

~ Submittal to DNR of Draft Military Within 90 days 
creek Investigation Report, that after comgletion 
comglies with the reguirements of s. NR of the Military: 
716.15, Wis. Adm. Code Creek sediment 

samgling 

10 Submittal to DNR of Final Military Within 30 days 
Creek Investigation Report, that after CMC or its 
comglies with the reguirements of s. NR contractor 
716.15, Wis. Adm. Code receives DNR 

comments on draft 
report 



11 Submittal to DNR of Military Creek -& Within 60 days 
Groundwater Remedial Action Options after CMC or its 
Report that comglies with the contractor 
reguirements of s. NR 722.13, Wis. Adm. receives DNR 
Code, if DNR determines that approval of Final 
remediation action is necessary. Military Creek 

Investigation 
Report 

12 Submittal to DNR of Military Creek -& Within 30 days 
Groundwater Remedial Action Plan Design after CMC or its 
Regort, that comglies with the contractor 
reguirements of ss. NR 724.091 724.11 receives DNR 
and 724.13, Wis. Adm. Code comments on 

Military Creek -& 
Groundwater 
Remedial Action 
Options Report 

li Military Creek & Grounawater Remedial On or before May 
Action Start 1, 1999 or within 

60 days after CMC 
or its contactor 
receives DNR 
comments on 
Military creek -& 
Groundwater 
Remedial Action 
Plan, whichever 
is later 

14 Submittal of Military Creek Remedial Within 60 days 
Construction Documentation Report, that after completion 
comglies with the reguirements of s. NR of Military Creek 
724.15, Wis. Adm. Code remediation 

construction 

15 Imglementation of Groundwater In comgliance 
Monitoring Plan with the schedule 

contained in the 
DNR-aggroved 
Groundwater 
Monitoring Plan 

2. CMC will perform all of the work required under this 
agreement within the time limits set forth herein, unless the 
schedule is amended by mutual agreement of the parties or unless 
performance is delayed by events that constitute a "force 
majeure." The Department will not unreasonable refuse to amend 
the agreed-upon schedule if CMC submits credible evidence to the 
Department that new developments in the case require that the 
schedule be changed. For purposes of this agreement, a "force 
majeure" is an event arising from causes beyond the control of 
CMC or an entity controlled by CMC which delays or prevents 



performance of any work required by this agreement. Increases in 
cost or changes in economic circumstances do not by themselves 
constitute a force majeure. However, an event that would 
otherwise constitute a force majeure shall be deemed a force 
majeure even though such an event also results in increased costs 
or changed economic circumstances. CMC shall notify the 
Department in writing no later than ten (10) business days after 
CMC becomes aware of any event that CMC contends is a force 
majeure. If the Department agrees that a delay is attributable 
to a force majeure, the time period for performance under this 
agreement shall be extended by adding the time period 
attributable to the delay caused by the force majeure event to 
the deadlines specified in this agreement. Nothing in this 
agreement. including this force majeure provision is intended to 
expand any obligation which CMC may have pursuant to s. 
292.11(3). Wis. Stats. 

3. This agreement shall become effective on the date that it is 
signed by both CMC and the Department. 

STATE OF WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES 

By _____ -=--------------
George E. Meyer 
Secretary 

C.M. CHRISTIANSEN CO .• INC .• a Michigan corporation 

By~------------------Printed Name: 
Title: 



N R T 

Natural 
Resource 
Technology, Inc. 

Mr. Chris Saari 
Northern Region, Wisconsin Department of Natural Resources 
Highway 2, PO Box 125 
Brnle, WI 54820 

RE: Test Pit Investigation Update, 

Febrnary 27, 1998 
(1226) 

Former Wood Treating Facility, C.M. Christiansen Company, Phelps, Wisconsin 
Ref: WID998639035 

Dear Mr. Saari: 

The purpose of this letter and attachments is to provide an update of sampling and pre-remedial 
investigations performed at the referenced site in fall 1997. On November 6, 1997 NRT 
conducted a test pit investigation consisting of four test pits and groundwater sampling of 
monitoring wells MW-10 and PMW-11. Locations of test pits TP-1 through TP-4 are shown on 
attached Figure 2. Test pit soil sample results are summarized on Table 1 and the laboratory 
reports are attached. Test pit logs with photoionization detector readings are also attached. 
Groundwater analytical results are summarized on attached Figure 4 and the laboratory reports 
are attached. 

The test pits were performed to evaluate the subsurface strata with regard to the distribution and 
magnitude of pentachlorophenol contamination identified near the lower wetlands area. We re­
evaluated this area by collecting a more representative "composite" sample for remediation 
planning as discussed below. 

Four composite samples were collected. In all composite samples, concentrations were 
significantly lower than that of discreet sampling conducted by Coleman in the same locations. 
From the laboratory results and our visual observations it is evident that the higher concentration 
identified by previous sampling at HA-17 (our Test Pit 1) was not representative of the entire soil 
profile at this location. Furthermore, the horizontal area of impact appeared to be limited in 
extent, within the approximate area of the test pit itself. As a result, iso-concentration contours 
of PCP levels in soil presented on attached Figure 2 are probably overstated. The two discreet 
samples collected at TP-1 and TP-4 confirm that highest PCP levels occur above a depth of 5.5 ft 
below ground surface. 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 



Mr. Chris Saari, WDNR 
February 27, 1998 
Page 2 

Please contact us if any questions arise during your review of the attached information. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

Spiros L. Fafalios, E.I.T. 
Environmental Engineer 

arsons, P .E. 
Senior Environmental Engineer 

cc: Mr. Eric Christiansen, C. M. Christiansen Company (w/attach.) 
Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. (w/attach.) 

Attachments: Table 1 - Test Pit Analytical Summary 
Figure 4 -Extent of PCP in Groundwater 
Figure 2 - Extent of PCP in Soil 
Test Pit Logs (Form 4400-122) 
Laboratory Analytical Results 
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Table 1 - Test Pit Analytical Summary 
C.M. Christiansen Company, Inc. 

Former Pole Treatment Yard 
Phelps, Wisconsin 

Sample Location Sample Depth (ft) 
TP-1 1-4.5 

TP-1 5.5 

TP-2 1.5-3.5 

TP-3 1.5-3.5 

TP-4 1.5-4.5 

TP-4 5.5 

Notes: 

PCP (mg/kg) 
2,100 

0.76 

0.95 

2.6 

290 
19 

Samples were collected on November 6, 1997. Select samples 

were composited for purposes of remedial evaluation. 
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State of Wisconsin Ro To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Fwclllty/Project Name 

D Solid Waste 
D Emergency Response 
D Wastewater 
D Superfund 

CM Christiansen - Former Pole Treatment Yard 

Boring Drllled By (Firm name and name of crew chief) 

D Haz. Waste 
D Underground Tanks 
D Water Resources 
D Other: 

License/Permit/Monitoring Number 

Form 4400-122 

I Boring Number 
TP-1 (location of HA-17) 

Date Drilling Started Date Drllllng Completed Drllllng Method 

Rev. 5-92 

Page I of 1 

Contractor provided by Owner 11/06/97 11/06/97 Test Pit - Backhoe 

DNR Faclllty Well No. I WI Unique Well No. I Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 
NA Feet MSL Feet MSL 6-10 feel 

Boring Location Feet N I Lat 
Local Grid Location (If applicable) 

State Plane Feet E Long □ N □ E 
SE 1/4 and SW 1/4, Sec. 35, T42N, RI/£ □ s □ w 
County I DNR County Code I Civil Town/City/ or VIiiage 
Vilas 64 Town of Phelps 

Sample Soil Properties 
C ai Q) Cl!= 2 Q) Soil/Rock Description > =: a3 C LL ·u; .c 2 Q) :::, .s And Geologic Origin For Cl Q) .... 

>, 
.... a. < .... 0 (.) E ~ 0) .... C 
Q) >, ..c Q) u Each Major Unit :c f1l - '- C :2 >< Q) 
.c, I- - > :5 (j) 

- c5i 
LL a. ~ :::, Q) i:, 0 ---.e 0) 0 3: a. ...__ ........ ·5 ~ .... Q) 0 E i:, a. u f1l 0) Cl E ._ .~ C U) i:, Cl E CU 0 Q) (j) w.!!1 0 0 CT E N C, 0 :::, C Q) Q) iii 

.... 0 - 0 .... _!!? C 
z f1l _J cc Cl =, (!) _J :3: Cl a.. u (j) ::Eu ::i ~ a.. - a.. cc u 

,- 0'-0.5'; SILL dark brown, organic, moist, OL } c; ~ 
...-- I-

petroleum odor and staining in immediate ,_ r--,. ,-
421 M TP-1 I- area of former boring HA-17 (4 feet -1 

.,.....__ 
(1) - deep). Bentonite noted. Peat r--,. 

-...-- .,.....__ - -- 0.5'-2'; e.E.AL dark brown to black, moist, TP-1 - r--,. 
(2) -2 ,_ wood chips and fibers, petroleum staining p Cl 73.7 M 

I-- - and odor, ribbons of bark-like material □ C - -- present. p Cl - \'.f.Q.ru1 □ c 
TP-1 -3 p □ Cle Composite - 2'-4': WOOD AND SAWDUST light tan to awdus 64.7 M (3.5) - laboraton - brownish-gray, cobble to sawdust size with p Cl 

- ribbons of bark. Underlain (interface □ C sample - >-4 .... 
varying between 31/Jind 4') by SAWDUST, ///. 

- - collected -TP-1 - v/ // 29.1 w.,.J between 
(4.5) - gray to brown, saturated with water and t"ii,J,5' SM 

/ . - possibly oil, less moist and lighter in color I,>// -- -5 - -
TP-1 - to four feet, petroleum odor. V // - . / . 

20.4 M/W (5.5) - vc· - 4'-5.5': SAND WITH SILL tannish-gray, - -6 trace clay, moist, no odor, increasing SC W) - - Discreet - 16.9 M/W - - .... moisture and clay contect with depth. - - interval -- 5.5'-6.5': CLAYEY SAND, gray, moist, no 
laboraton 

-7 sample - odor. - collected - End of test pit at 6.5 feet below ground at 5'.5'. -
-8 surface. Test pit advanced between 10:40 -- and 11:30 AM. Test pit backfilled with -- excavated soils. 
-9 ----
-10 ----~11 
I-
,-
I-

-
I hereby certify that th~information on this form is true and correct to the best of my knowledge. 

Signal~~ ( .~\/--L--- Firm 
Natural Resource Technology 

This form ii''authorized by:.G!§P'krs 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 



State ·Of Wisconsin Re To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Faclllty/Profect Name 

D Solid Waste 
D Emergency Response 
D Wastewater 
D Superfund 

CM Christiansen - Former Pole Treatment Yard 

D Haz. Waste 
D Underground Tanks 
D Water Resources 
D Other: 

License/Permit/Monitoring Number 

Form 4400-122 Rev. 5-92 

Page 1 of 1 

I Boring Number 
TP-2 (location of HA-19) 

Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method 
Contractor provided by Owner 11/06/91 11/06/91 Test Pit - Backhoe 
Spiros Fafalios 

DNR Faclllty Well No. IWI Unique Well No. I Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 
NA Feet MSL Feet MSL 4-5 feet 

Boring Location Feet N I Lat 
Local Grid Location (If applicable) 

State Plane Feet E Long □ N □ £ 
SE 1/4 and SW 1/4, Sec. 35, T42N, Rf/E □ s □ w 
County I DNR County Code I Clvll Town/City/ or Village 
Vilas 64 Town of Phelps 

Sample Soil Properties 
C a, 

QJ C<l= .!'.l QJ Soil/Rock Description > ~-g C lJ.. ·en ..c (/) 
QJ ::, .s And Geologic Origin For s QJ - ?: C: ... a. <{ ... 0 u E ~O) 

QJ >- ,,:; QJ (.) Each Major Unit :c cu .._ C 
:~ X 

QJ 

.Cl I- - > 
,,:; Cf) 

- 6J 
lJ.. Q. ~ ::, QJ "O 0 ...._ E 

0) 0 3: a. a. ...... -- ·- - - QJ 0 
E "O 

(.) cu 0) Cl E .._ -~ C: ::, ·- (/) "O Cl E C U 0 'iii-~ O' E N 
::, C QJ QJ QJ Cf) ... 0 a: o- 0 0 _!!! C Cl o 
z cu ...J a: ai Cl :::, (.!) ...J 3: Cl (.) CJ) :::;: (.) :::i :::i a.. .... a.. a: (.) 

- 0'-0.5'; SILL brown, organic topsoil, with OL 'r c;) - clay, dry, no staining, no odor. .,____ - - \ I ::JD 
-

TP-2 -i-1 0.5'-3'; WOOD AND SAWDUST. brown to 
DC 19.5 D (1) - ::J D 

- ..... gray, 1 inch to sawdust size, some sand, DC - -- trace clay, dry, becoming dark gray with ::J D ..... Wood DC 
TP-2 -2 depth and increasingly moist. ::J D - DC 11.2 D/M 
(2.5) - ::J D - _D_c -- -3 //. /. - - Composite - 3'-4'; $.A.MD. tannish-brown, little silt, TP-2 - / /. labor a tor, 
(3.5) ..... poorly graded, moist, no odor, increasing SM /. /. 16.6 M - silt with depth. ,/ <-: sample 

- i-4 I\ I / / / --- - collected -- 4'-5.5'; SILL brownish-tan, trace fine // // between 
TP-2 - f.5!..3'.5' 

(5) - grained sand, trace reddish-brown mottles, ML / // 7.3 w 
i-5 wet, no odor, color changing to gray with // / - /,/ .,____ ..... depth . - -- I\ I ..... 
-6 End of test pit at 5.5 feet below ground - surface. Test pit advanced between 11:30 --..... and 12:00 AM. Test pit backfilled with 

-1 excavated soils. ..... -..... --8 ----
-9 ----
-10 ----
-11 ----

I hereby certify that the in.f-9rmation on this form is true and correct to the best of my knowledge. 

Signa~. {!_ -~f~ 
Firm 

Natural Resource Technology 
/21----' 

This form1s authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 



State of Wisconsin Ro, ro: SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Faclllty/Prolect Name 

D Solid Waste 
D Emergency Response 
D Wastewater 
D Superfund 

D Haz. Waste 
D Underground Tanks 
D Water Resources 
D Other: 

License/Permit/Monitoring Number 

Form 4400-122 Rev. 5-92 

Page 1 of 1 

CM Christiansen - Former Pole Treatment Yard 
I Boring Number 

TP-3 (40' S of TP-2, 40' E of TP-1) 

Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method 
Contractor provided by Owner 11/06/91 11/06/91 Test Pit - Backhoe 
Spiros Fafalios 

DNR Faclllty Well No. IWI Unique Well No. I Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 
NA Feet MSL Feet MSL 4-5 feet 

Boring Location Feet N I Lat 
Local Grid Location (If applicable) 

State Plane Feet E Long □ N □ E 
SE 1/4 and SW 1/4, Sec. 35, T42N, RIIE □ s □ w 
County I DNR County Code I Civil Town/City/ or VIilage 
Vilas 64 Town of Phelps 

Sample Soil Properties 
C OJ OJ C<l= V) OJ Soil/Rock Description 

_, 'O C: LL > 
OJ - OJ ::, 

.£: And Geologic Origin For e 
.in .c 

OJ - ?: ~ 
~ a. <( ~ 0 u E ~ 0) C 
OJ >, .c OJ u Each Major Unit 2: co ~ C :§ X OJ 
Ll I- - > 

.c CJ) 

- oi 
LL a. ~ :::, OJ 'O 0 ....._ E 

0) 0 :i: a. a. ....._ ; C ·:5 ~ - OJ 0 
E 'O C U u co 0) 

iii-~ 0 E ~ V) 'O (\j 0 E 0 OJ CJ) ~ 0 o- 0 0 CT E .!!! C: C, 0 :::, C: OJ OJ 1i'i ii: z co ...J 0: 0 :::, (.!) ...J 3:0 u CJ) :.: u :::i :i a.. - a.. 0: u 

..... 0'-1.5'; SlLL brown, organic topsoil, some 1-r 1 ~ ,-
clay, moist, no odor, between 1 and 2 feet -

111 - thick. OL - -1 - -
TP-3 - 1_1 - 25.4 M (1.5) - -------------------------------- r------,.. - 1.5'-3': PEAT AND WOOD. dark brown to - - 2 black, with wood chips (black) and fibrous 

,......_. - - Composite - !'°'---,,. 
TP-3 - wood inclusions, trace sand, moist, slight ,......_. 48.1 M labor a ton 
(2.5) - e.e& - petroleum odor. Becoming more saturated !'°'--- ... sample - -3 (water), and increasingly sandy with 

Wood ,......_. - - collected -TP-3 - depth. Odor decreasing with depth. !'°'---,.. 
5.9 w between 

(3.5) - ,......_. 
l.5'-3.5"' - ,~ ,. - -4 .o . .-·.o. - -- 4'-5'; S.AN.O.. tannish-brown, few silt, trace TP-3 - .·.o··. 

(4.5) - rounded gravel, poorly sorted, wet, no SP 6: · 6: 7.5 w 
- .·.o·. - -5 h odor. 

// /. 
,....__ -

TP-3 -- 5'-6'; SANDY SILL gray, wet, no odor. ML v/ // 5.5 w 
(5.5) -

V <,✓ -- -6 - -- End of test pit at 6 feet below ground -- surface. Test pit advanced between 12:00 - and 12:25 AM. Test pit backfilled with -7 -,- excavated soils. 
..... 
-
-8 
,-
..... 
,--,_g -..... 
,-
..... 
-10 ..... 
,--..... 
-11 ---..... 

I hereby certify that the information on this form is true and correct to the best of my knowledge . 

Signature e. . ,.)r-C~ Firm 
Natural Resource Technology -7- -

, J 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 



State of Wisconsin Ro, fo: SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Faclllty/ProJect Name 

D Solid Waste 
D Emergency Response 
D Wastewater 
D Superfund 

D Haz. Waste 
D Underground Tanks 
D Water Resources 
D Other: 

License/Permit/Monitoring Number 

Form 4400-122 Rev. 5-92 

Page 1 of 1 

CM Christiansen - Former Pole Treatment Yard 
I Boring Number 

TP-4 (near former boring HA-2/S-I) 

Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method 
Contractor provided by Owner 11/06/97 11/06/97 Test Pit - Backhoe 
Spiros Fafalios 

DNR Faclllty Well No. I WI Unique Well No. I Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 
NA Feet MSL Feet MSL 4-5 feet 

Boring Location Feet N I Lat 
Local Grid Location (If applicable) 

State Plane Feet E Long · □ N □ E 
SE I/ 4 and SW I/ 4, Sec. 35, T 42N, RI/£ □ s □ w 
County I DNR County Code I Clvll Town/City/ or VIiiage 
Vilas 64 Town of Phelps 

Sample Soil Properties 
C ai ca= .!'.! QI Soil/Rock Description QI 

> ...; "O C LL ·u, ..c .!'.! QI ..., QI ::, 
.!,; And Geologic Origin For QI..., Z: .... a. <( .... 0 (.) e Cl "' ..., C 

QI >, .c. QI u Each Major Unit :.c (0 .... ~ g> ._ C :§ >< QI 
.Cl I- ..., > .c. CJ) _5) LL ::, QI "O 0 -.....e CJ) 0 ]: a. a. ....... a. QI ;c ·:; ~ ..., QI 0 5 "O C U 0 

u (0 CJ) 
<ii-~ 9 e .... "' "O ('J Cl e 

z C 
QI QI ai 

QI CJ) .... 0 o- 0 0 CT e ~ C Cl o 
(0 -l 0: Cl ::> (.!) -l 3: Cl a.. u CJ) :E u ::::i ::::i a.. .... a.. 0: u 

- 0'-0.5'; SILL black, organic topsoil, OL 1' c; 'l - petroleum staining, dry. - \ I ::J Cl - Cl C - -1 0.5'-2';\iQ.QO. brown, 1 inch chips,with silt I- -
TP-4 - Wood 

::J Cl 
- and clay, trace sand, dry to moist, slight Cl C 

(1.5) - ::J Cl 47.6 D/M 
- petroleum odor. Cl C - -2 

1' c; 'l 
I- -

TP-4 - 2-2.5'; SILL black, organic, saturated with OL -
(2.5) - water and an oil like substance , wood chip // / 

69.1 w Composite - inclusions up to 2-3 inches in length, //// laborator) - -3 I- -
TP-4 - strong petroleum odor. / // sample ..... 
(3.5) - // / 54.6 w collected - 2.5-5.5'; SILL gray, with fine sand, trace // // between - -4 fine-grained well rounded gravel, saturated ML I- -

TP-4 - / // 1.S'...'i.5' - with water and an oll like substance, // / 25.1 M (4.5) -..... petroleum odor, color changing to tan with / / 

- -s depth to 4 feet. 
// / - -

TP-4 
..... // // - 16.3 M (5.5) - .... 

At 4', trace sand, no gravel, brown Discreet -- -6 color (oxidized), moist, slight odor. - - interval 
..... labor a tor~ - .... 

At 5', olive-gray color, wet, no ..... sample - petroleum odor. collected .,_ 7 - at 5.5'. ..... 
..... End of test pit at 5.5 feet below ground --a surface. Test pit advanced between 12:25 - and 13:10 M!t. Test pit backfilled with ..... -..... excavated soils. 
-9 ..... 
----10 ----
-11 ..... 
---

I hereby certify that the informati&fl-.Qn this form is, true and correct to the best of my knowledge. 

Signatu~/ e. ,)~(____:_ Firm 
Natural Resource Technology --

/" / 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 
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EN QHEM 
·,,>,:-_J; .... l I :s:c. 

Project Name : CMC 

Project Number: 1226 

WI DNR LAB ID: 405132750 

Sample No. Field ID 

874210-001 TP-1 (1 '-4.5') 

874210-002 TP-1 (5.5') 

874210-003 TP-2 (1.5'-3.5') 

874210-004 TP-3(1.5'-3.5') 

8747.10-005 TP-4 (1.5'-4.5') 

874210-006 TP-4 (5.5') 

874210-007 MW-10 

874210-008 PMW-11 

- Analytical Report -

Collection 
Date 

11/6/97 

11/6/97 

11/6/97 

11/6/97 

11/6/97 

11/6/97 

11/6/97 

11/6/97 

Sample No. 

Soil VOC detects are corrected for the total solids, unless otherwise noted. 

1795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

FAX: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOG 

Report Date: 11/20/97 

Field ID 
Collection 

Date 

I cortify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample narrative. Release of this 
final report is authorized by Laboratory management, as is verified by the following signature. 

Date 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: TP-1 (1'-4.5') 

Lab Sample Number : 874210-001 

WI DNR LAB ID : 405132750 

Test Result 

Solids, percent 74.3 

PENTACHLOROPHENOL - SOIL 

Analyte Result 

Terphenyl-d14 < 1.0 

Phenol-d5 < 1.0 

Nitrobenzene-d5 < 1.0 

2-Fluorophenol < 1.0 

2-Fluorobiphenyl < 1.0 

2-Chlorophenol-d4 < 1.0 

2,4,6-Tribromophenol < 1.0 

1,2-Dichlorobenzene-d4 < 1.0 

Pentachlorophenol 2100000 

- Analytical Report -

1795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7 -ENCHEM 

F.\X: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

LOD 

LOD 

41000 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type : SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11/13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

¾Recov 11/17/97 

130000 ug/kg 11/17/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 

Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: TP-1 (5.5') 

Lab Sample Number: 874210-002 

WI DNR LAB ID : 405132750 

Test Result LOO 

Solids, percent 78.5 

PENTACHLOROPHENOL - SOIL 

Analyte Result LOO 

Terphenyl-d 14 80 

Phenol-d5 76 

Nitrobenzene-d5 78 

2-Fluorophenol 76 

2-Fluorobiphenyl 80 

2-Chlorophenol-d4 74 

2,4,6-Tribromophenol 89 

1,2-Dichlorobenzene-d4 76 

Pentachlorophenol 760 98 

- Analytical Report -

1795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

FAX: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type : SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11 /13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

310 ug/kg 11/14/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 

Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: TP-2 (1.5'-3.5') 

Lab Sample Number : 874210-003 

WI DNR LAB ID : 405132750 

Test Result LCD 

Solids, percent 82.5 

PENTACHLOROPHENOL - SOIL 

Analyte Result LCD 

Terphenyl-d14 87 

Phenol-d5 79 

Nitrobenzene-d5 81 

2-Fluorophenol 79 

2-Fluorobiphenyl 91 

2-Chlorophenol-d4 77 

2,4,6-Tribromophenol 97 

1,2-Dichlorobenzene-d4 77 

Pentachlorophenol 950 93 

- Analytical Report -

1 795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

FAx: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type: SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11 /13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

%Recov 11/14/~7 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

300 ug/kg 11/14/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 
Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: TP-3(1,5'-3.5') 

Lab Sample Number: 874210-004 

WI DNR LAB ID : 405132750 

Test Result LOO 

Solids, percent 28.5 

PENTACHLOROPHENOL- SOIL 

Analyte Result LOO 

Terphenyl-d14 80 

Phenol-d5 71 

Nitrobenzene-d5 75 

2-Fluorophenol 68 

2-Fluorobiphenyl 92 

2-Chlorophenol-d4 68 

2,4,6-Tribromophenol 89 

1,2-Dichlorobenzene-d4 68 

Pentachlorophenol 2600 270 

- Analytical Report -

I 795 Industrial Drive 
Green Bav. WI 54302 

920-..J.69-2436 
800-7-ENCHEM 

F,\X: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type : SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11/13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

%Recov 11/14/97 

860 ug/kg 11/14/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 

Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: TP-4 (1.5'-4.5') 

Lab Sample Number : 874210-005 

WI DNR LAB ID : 405132750 

Test Result 

Solids, percent 74.8 

PENTACHLOROPHENOL - SOIL 

Analyte Result 

_Terphenyl-d14 < 1.0 

Phenol-d5 < 1.0 

Nitrobenzene-d5 < 1.0 

2-Fluorophenol < 1.0 

2-Fluorobiphenyl < 1.0 

2-Chlorophenol-d4 < 1.0 

2,4,6-Tribromophenol < 1.0 

1,2-Dichlorobenzene-d4 < 1.0 

Pentachlorophenol 290000 

- Analytical Report -

1795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

FAX: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

LOO 

LOO 

20000 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type: SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11 /13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17197 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

64000 ug/kg 11/17/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 
Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



Project Name : CMC 

Project Number : 1226 

Field ID: TP-4 (5.5') 

Lab Sample Number: 874210-006 

WI DNR LAB ID : 405132750 

Test Result LOD 

Solids, percent 76.1 

PENTACHLOROPHENOL - SOIL 

Analyte Result LOD 

Terphenyl-d14 95 

Phenol-d5 80 

Nitrobenzene-d5 77 

2-Fluorophenol 82 

2-Fluorobiphenyl 99 

2-Chlorophenol-d4 83 

2,4,6-Tribromophenol 92 

1,2-Dichlorobenzene-d4 86 

Pentachlorophenol 19000 500 

- Analytical Report -

1 795 Industrial Drive 
Green Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

FAX: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type : SOIL 

Inorganic Results 

LOQ EQL Units Code 
Analysis 

Date 
Prep 

Method 

% 11/13/97 SM 2540G 

Organic Results 

Prep Method: SW846 3550 Prep Date: 

Analysis 
LOQ EQL Units Code Date 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

%Recov 11/17/97 

1600 ug/kg 11/17/97 

Analysis 
Method 

SM 2540G 

Analyst: MAD 

Analysis 
Method 

Analyst 

MAD 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

SW846 8270 

All soil results are reported on a dry weight basis unless otherwise noted. 



E 

Project Name : CMC 

Project Number : 1226 

Field ID: MW-10 

Lab Sample Number : 874210-007 

WI DNR LAB ID : 405132750 

PENTACHLOROPHENOL-WATER 

Analyte Result LCD 

Terphenyl-d14 61 

Phenol-d5 37 

Nitrobenzene-d5 94 

2-Fluorophenol 54 

2-Fluorobiphenyl 97 

2-Chlorophenol-d4 82 

2,4,6-Tribromophenol 102 

1,2-Dichlorobenzene-d4 91 

Pentachlorophenol 17 2.4 

- Analytical Report -

I 795 Industrial Drive 
Gre<"n Bav. WI 54302 

920-469-2436 
800-7-ENCHEM 

F,\X: 920-469-8827 

Client: NATURAL RESOURCE TECHNOLOGY, INC 

Report Date : 11/19/97 

Collection Date : 11/6/97 

Matrix Type: WATER 

Organic Results 

Prep Method: SW846 3510 Prep Date: Analyst: MAD 

Analysis Analysis 
LCQ !::QL Ll""-, .. ......, Coda Data ~.~athvd 

%Recov 11/13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

%Recov 11 /13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

%Recov 11/13/97 SW846 8270 

7.6 ug/L 11/13/97 SW846 8270 
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

DEPT. DF NATURAL RESOURCES 

March 27, 1998 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Ms. Elizabeth Gamsky Rich 
Whyte, Hirschboeck, Dudek, S.C. 
111 East Wisconsin Avenue, Suite 2100 
Milwaukee, WI 53202-4894 

SUBJECT: CM CHRISTIANSEN SPILL RESPONSE AGREEMENT 

Dear Ms. Rich: 

Northern Co-Regional Headquarters 
PO Box 818, 107 Sutliff Ave. 
Rhinelander, WI 54501-0818 

TELEPHONE 715-365-8900 
FAX 715-365-8932 
TDD 715-365-8957 

Please find enclosed another draft of the spill response agreement for the CM 
Christiansen case. Changes to the agreement are underlined. If this 
agreement is acceptable to Mr. Christiansen, please have him sign it and 
return it to either Linda Meyer or myself. 

The Department believes that this agreement does not necessarily cover all of 
the remedial actions that may eventually be required at this site. The 
Department does expect that all actions, deemed necessary, will be conducted 
at this site to ensure compliance with our laws and regulations (including but 
not limited to NR 140 groundwater standards and NR 700). 

If you have any questions, please feel free to contact me at 715-365-8935. 

Michelle DeBrock-Owens 
Environmental Enforcement Specialist 

cc: Enforcement File, Rhinelander 
Chris Saari, Brule 
Linda Meyer, LS/5 

Quality Natural Resources Management 
Through Excellent Customer Service Printed on 

Rec:yclod 
Pape• 



SPILL RESPONSE AGREEMENT 

1. This Agreement is entered into pursuant to s. 292.11(7) (d), 
Wis. stats., and shall be construed in a manner consistent with 
s. 292.11, Wis. stats. The Department of Natural Resources ("the 
Department") and the C.M. Christiansen Company, Inc., a Michigan 
corporation ("CMC") hereby agree that CMC will conduct the 
activities listed below in compliance with the following 
schedule, except as provided in paragraph 2 of this agreement: 

1 

Activity 

submittal to DNR of a Revised Source 
Control Soil Remedial Action Options 
Report, that complies with the 
requirements of s. NR 722.13, Wis. Adm. 
Code 

2 Submittal to DNR of an Update to 
Military creek Sediment Sampling Plan, 
that complies with the relevant 
requirements of ss. NR 716.07, 716.09 
and 716.13, Wis. Adm. Code 

3 submittal to DNR of a Proposed 
Groundwater Monitoring Plan 

4 Military Creek Sampling Start 

1 

I Compliance Date I 
Within 30 days 
after the 
effective date of 
this agreement 

Within 30 days 
after the 
effective date of 
this agreement 

Within 30 days 
after the 
effective date of 
this agreement 

On or before May 
30, 1998, unless 
an extension is 
granted by DNR 
because of 
adverse weather, 
or within 30 days 
after CMC 
receives DNR 
comments on the 
Updated Military 
Creek Sediment 
Sampling Plan, 
whichever is 
later 



5 Submittal to DNR of Soil Remediation 
System Design that complies with the 
requirements of ss. NR 724.09 and 
724.11 and the relevant requirements of 
724.13, Wis. Adm. Code, and application 
for any permits, variances and other 
approvals required from DNR 

6 Start Soil Remedial Action 
Implementation, including free product 
removal 

7 

8 

9 

Soil Remediation Construction 
Completion 

Submittal to DNR of a Soil Remedial 
Construction Documentation Report, that 
complies with the requirements of s. NR 
724.15, Wis. Adm. Code 

Submittal to DNR of Military Creek 
Investigation Report, that complies 
with the requirements of s. NR 716.15, 
Wis. Adm. Code 

2 

Within 60 days 
after the 
effective date of 
this agreement 

On or before the 
later of June 1, 
1998, or within 
30 days after CMC 
or its 
contractors 
receive all 
permits, 
variances and DNR 
approvals needed 
for soil remedial 
action 
implementation, 
including without 
limitation DNR 
approval of the 
Revised Source 
Control Soil 
Remedial Action 
Options Report, 
and System Design 

Within 90 days 
after the start 
of soil 
remediation 
construction 

Within 90 days 
after completion 
of soil 
remediation 
construction 

Within 90 days 
after completion 
of the Military 
Creek sediment 
sampling 



10 

11 

Submittal to DNR of a Military Creek 
Remedial Action Options Report (which 
may include an evaluation of 
institutional controls and other non­
remedial actions, if appropriate) that 
complies with the requirements of s. NR 
722.13, Wis. Adm. Code, if remediation 
action is necessary. 

Implementation of Groundwater 
Monitoring Plan 

Within 60 days 
after CMC or its 
contractor 
receives DNR 
approval of the 
Military Creek 
Investigation 
Report 

In compliance 
with the schedule 
contained in the 
DNR-approved 
Groundwater 
Monitoring Plan 

2. CMC will perform all of the work required under this 
agreement within the time limits set forth herein, unless the 
schedule is amended by mutual agreement of the parties or unless 
performance is delayed by events that constitute a "force 
majeure." The Department will not unreasonable refuse to amend 
the agreed-upon schedule if CMC submits credible evidence to the 
Department that new developments in the case require that the 
schedule be changed. For purposes of this agreement, a "force 
majeure" is an event arising from causes beyond the control of 
CMC or an entity controlled by CMC which delays or prevents 
performance of any work required by this agreement. Increases in 
cost or changes in economic circumstances do not by themselves 
constitute a force majeure. However, an event that would 
otherwise constitute a force majeure shall be deemed a force 
majeure even though such an event also results in increased costs 
or changed economic circumstances. CMC shall notify the 
Department in writing no later than ten {10) business days after 
CMC becomes aware of any event that CMC contends is a force 
majeure. If the Department agrees that a delay is attributable 
to a force majeure, the time period for performance under this 
agreement shall be extended by adding the time period 
attributable to the delay caused by the force majeure event to 
the deadlines specified in this agreement. Nothing in this 
agreement, including this force majeure provision is intended to 
expand any obligation which CMC may have pursuant to s. 
292.11(3), Wis. Stats. 

3. This agreement shall become effec~ive on the date that it is 
signed by both CMC and the Department. 

3 



STATE OF WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES 

By _________________ _ 

C.M. CHRISTIANSEN CO., INC., a Michigan corporation 

BY-,--,----,,-------------------
Printed Name: 
Title: 

4 



) 

State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

101 S. Webster St. 

------ - --
WISCONSIN ----

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 

Box 7921 
. Madison, Wisconsin 53707-7921 

Telephone 608-266-2621 
FAX 608-267-3579 
TDD 608-267-6897 

Prinlcd on 
Recycled 

Paper 

DEPT. OF NATURAL RESOURCES 

April 17, ·1998 

Elizabeth Gamsky Rich 
Whyte, Hirschboeck, Dudek, S.C. 
111 East Wisconsin Ave., Suite 2100 
Milwaukee, WI 53202-4894 

Subject: C.M. Christiansen Co., Inc. Spill Response Agreement 

Dear Elizabeth: 

I have enclosed one of the fully-executed duplicate originals of the above-referenced 
agreement. As I indicated in the voice-mail message that I left for you earlier today, the 
agreement became effective on April 17, 1998 when it was signed by DNR Secretary George 
Meyer. 

The Department appreciates your client's willingness to sign this agreement and we look 
forward to working with you and your client as the agreement is implemented. Thank you. 

Sincerely, 

oF~"-/1~ 
Linda Meyer 
Staff Attorney 
Bureau of Legal Services 

cc: Michelle DeBrock Owens - NOR (Rhinelander) 
--;> Chris Saari - Brule 

Quality Natural Resources Management 
Through Excellent Customer Service 
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5 

6 

7 

8 

9 

Submittal to DNR of Soil Remediation 
System Design that complies with the 
requirements of ss. NR 724.09 and 
724.11 and the relevant requirements of 
724.13, Wis. Adm. Code, and application 
for any permits, variances and other 
approvals required from DNR 

Start Soil Remedial Action 
Implementation, including free product 
removal 

Soil Remediation construction 
Completion 

Submittal to DNR of a Soil Remedial 
Construction Documentation Report, that 
complies with the requirements of s. NR 
724.15, Wis. Adm. Code 

Submittal to DNR of Military Creek 
Investigation Report, that complies 
with the requirements of s. NR 716.15, 
Wis. Adm. Code 

2 

Within 60 days 
after the 
effective date of 
this agreement 

On or before the 
later of June 1, 
1998, or within 
30 days after CMC 
or its 
contractors 
receive all 
permits, 
variances and DNR 
approvals needed 
for soil remedial 
action 
implementation, 
including without 
limitation DNR 
approval of the 
Revised Source 
Control Soil 
Remedial Action 
Options Report, 
and system Design 

Within 90 days 
after the start 
of soil 
remediation 
construction 

Within 90 days 
after completion 
of soil 
remediation 
construction 

Within 90 days 
after completion 
of the Military 
Creek sediment 
sampling 



10 Submittal to DNR of a Military Creek Within 60 days 
Remedial Action 02tions Re2ort (which after CMC or its 
may: include an evaluation of contractor 
institutional controls and other non- receives DNR 
remedial actions, if a22ro2riate) that approval of the 
complies with the requirements of s. NR Military Creek 
722.13, Wis. Adm. Code, if remediation Investigation 
action is necessary. Report 

11 Implementation of Groundwater In compliance 
Monitoring Plan with the schedule 

contained in the 
.DNR-approved 
Groundwater 
Monitoring Plan 

2. CMC will perform all of the work required under this 
agreement within the time limits set forth herein, unless the 
schedule is amended by mutual agreement of the parties or unless 
performance is delayed by events that constitute a "force 
majeure." The Department will not unreasonable refuse to amend 
the agreed-upon schedule if CMC submits credible evidence to the 
Department that new developments in the case require that the 
schedule be changed. For purposes of this agreement, a "force 
majeure" is an event arising from causes beyond the control of 
CMC or an entity controlled by CMC which delays or prevents 
performance of any work required by this agreement. Increases in 
cost or changes in economic circumstances do not by themselves 
constitute a force majeure. However, an event that would 
otherwise constitute a force majeure shall be deemed a force 
majeure even though such an event also results in increased costs 
or changed economic circumstances. CMC shall notify the 
Department in writing no later than ten (10) business days after 
CMC becomes aware of any event that CMC contends is a force 
majeure. If the Department agrees that a delay is attributable 
to a force majeure, the time period for performance under this 
agreement shall be extended by adding the time period 
attributable to the delay caused by the force majeure event to 
the deadlines specified in this agreement. Nothing in this 
agreement, including this force majeure provision is intended to 
expand any obligation which CMC may have pursuant to s. 
292.11(3), Wis. Stats. 

3. This agreement shall become effective on the date that it is 
signed by both CMC and the Department. 

3 



MAR 27 '98 03:29PM DNR/NCD-RHINELANDER 

STATE OF WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES 

By 

corporation 

4 
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N R T 

Natural 
Resource 
Technology, Inc. 

Mr. Christopher A. Saari 
N orthem Region - Brule Area Headquarters 
Wisconsin Department of Natural Resources 
6250 South Ranger Road 
Highway 2, PO Box 125 
Brule, WI 54820-0125 

RE: Design Report and Plan of Operation 
Former Wood Treating Facility, C.M. Christiansen Co., Inc., Phelps, Wisconsin 
Case #02-64-000068; Ref: WID998639035 

Dear Mr. Saari: 

On behalf the C.M. Christiansen Co., Inc., Natural Resource Technology, Inc. (NRT) is 
submitting this Design Report and Plan of Operation for the above referenced facility for your 
review. Also attached are two copies of the Notification to Treat or Dispose of Contaminated 
Soil and Groundwater for this project. Please transmit one copy of the notification package to 
the appropriate DNR Air Management staff and retain one for your file. The hazardous waste 
variance request and WPDES permit application are also being submitted concurrently to the 
respective hazardous waste and wastewater program staff at DNR, copies of which are attached 
for your file. 

Submittal of this report and associated permit application.s/requests satisfies Item 5 (Soil 
Remediation System Design) of the Spill Response Agreement, dated April 17, 1998, between 
CMC and the WDNR. We encourage you to contact us if any questions arise during your review 
of the report or associated permit applications. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

J2:!'ari~w1!::: d~~u 
Project Engineer Senior Environmental Engineer 

Encl.: Design Report and Plan of Operation 
Notification to Treat or Dispose (2 copies) 
Hazardous Waste Treatment Variance Request 
WPDES Application 

cc: Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company, Inc. 
w:\soil\1226 plan of aper dnr cov.ltr 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 



State of W:.c;eonsin 
Department of Natural Resources 

NOTIFICATION TO TREAT OR DISPOSE OF 
PETROLElJM CONTA;\,lINATED SOIL & WATER 
Fom. I IQQ l•ll!I Rev. 10--:!5 

'I-S'oo -/t,,g 

This form is ~uired by the Deparunem of .'!arur::li Resources (DNR) to ensure that the remediation of petroie:un :on~inated soil Jnd 
water is in complianO! with NR 158, NR 500-540, NR -H9 and NR ..145, Wis. Adm. Code. F:iiiure to compiy with :mpiicable starutes md 
adminisir:J.rive rules may le.'.ld to violations of subchapters Ill Jnd IV of C1. !J.4, Wis. St.'.ll.S. and may result :n forie:mres of not less than 
510 or more than S25,0CO for each violation, pursuant toss. 1..14.-+'26(1), 144.74(1), !J.4.99, Wis. Stats .. or fines of not less than SlOO or 
more than 5150,000 or imprisonment for not more than 10 y~. or both, pursuant to s. 1.w. 74('.:;.), Wis. Stats. Eac:1 day of a continuing 
vi.oiation constitutes a separate violation. Except for the remediation of virgin pe:roleum spiils. this form needs to be submitted to the 
DNR 10 business days m:i,Qr to the commencement of the remediation. Personally identifiable informauon found on this form is not 
intended to be used for any other purpose. 

DIRECTIONS: 1) complete both sides of the form. 2) Have the responsible pany sign the form. This signature certifies that the 
information on this form and in all supporting documents is accurate. 3) Submit the form with supporting doc::rmentation, lab repons and 
any maps to the appropriate District Air .Management Program at least 10 business days Il.ri,Qr to the commencement of remediation. J.) 
Submit a copy of this form to the DNR project manager and retain a copy for your r~rds. 

PART I - GE1'rERAL INFORMATION 

Site Name & Address: 

C.H. Christiansen Company, Inc. 
Forner Pole Treatnent ~3cility 
P.O. Box 100,county E 
Phelps, WI 54554 

Site Numbc:::Case f/02-64-000068 
HID 998639035 

Date of Form Completion: 

6/8/98 

Do Other Remediation Systems ~ist at Tnis Site: 

0 Yes [l No 

i CoWltv: I - Vilas Site Type: 0 LUST [] ERP O CERC .... A O Other, :S..t'lain: 

· Responsible P:iny Name & Address: 

I 

C.N. Christiansen Company, Inc. 
P.O. box 100 
Phelps, WI 54554 
Hr. Eric R. Christiansen, President 

' Con.suiting Erm :fame & Address: Con.suiting Firm Contac:: 

Natural Resource Technology, Inc. 
23713 W. Paul Rd., Unit D 
Pewaukee, WI 53072 

Ms. Laurie Parsons/Ms. Julie Griswol 

Telephone :'l'um~ ( 41 L:. ) 5 2 3 - S 0 0 0 
Ms. Laurie Parsons/Ms. Julie Griswold 

PART II - SOIL A .. ~'t'D WATER DATA (Attach Lab Reports :ind Calculations) 

7ypc of Contamination: D Gasoline O Diesel ~ Fuel Oil D Waste Oil 
~ 1xJ CtlorinaredCrgm.ics(PCP[J Other: Pentacb) aranbenal 

3oii C.:mc=nrnrion: 

~iK:ct Total v'CCs 
~R:CT: Total P.t\Hs 
Be:uc:1e: 

Ctlonnated CrgaA}i}?) 
Ct.her: 

600 

Also see attached tables 

6 
mg,ikg/10 X 

6 
mg,ikg/10 :t 

; 
mg,'1cy'l0 :t 

; 
mg;kg/10 :t , 
mg;kg/!0 -~ 

for cet2.J5 and 

~: 0.049 

J 
:800 lb/yd X 

J 
::!800 lbtyd :t 

J 
::!800 lb/yd :t 

3 
23C-O lb1vd :t 

, ) 

23CO lb1yd -~ 
dim~in/ funm 

2,500 J 21 
yd = 

21500 3 I &g yd = 
J 

yd = 
2 500 3 L;, 200 yd = 

) 

yd = 
2nc.ly·sis results. 

mg;L _____ -:-ig;L 

Gt.her: ----- :n ;:L 

lb 

lb 

lb 

lb 

lb 



PART ill-TREAT~NT OR DISPOSAL FACILITY Th'FOR.\tlATION . 
Trcattnent/Disposal F:i.cilicy Name & Ad.dress: Facility ID: 

Air Pollution Conaol Permit Number. 

Facilicy Cont.a.ct: Facility Located in 10-collllty Arca in Sou.thC3St Wisconsin? 

0 Yes 0No 

Telephone Number. 
DisL'lnce to Nearest Residence or Busin=: 

( ) 

Headquarter Address: Portable Sources Only: Has a Portable Source Relocation NotifiC.'.ltion 
(Form 4500-25) Been Submitted for This Location? 

0 Yes 0No 

PART ID - SOIL VACUUM EXTRACTION OR GROUNDWATER RKMEDIATION 
Site Contact : 

Ms. Julie Griswold 
Natural Resource Technology, 

TelcphoneNumbcr. (414) 523-9000 

Proposed Operations: (Attach Ca.lculat:ioos) 

Excevation Dewatering with Treatment 
Inc~on-site usin3 oil/water sep., filtrati1 h 

and carbon adsorution. 
Anticipated Stan-Up Date: L 

1-S-ite_Loc_ated __ in_l_O-co __ llll_ty_Arc_a_in_So_u.th_cas_t_W_iscons ___ in_? _____ --1 Sum□ er 199 8 

D y cs lfil No Estimated Project Duration: 
1 week 

DisL'lnce to Ne=t Residence or Business: Number of Wells: 

500 ft. 1 sump in Excavation near lTII-7 1--=~-=-~----------------------1 Number of E.-nission Points: 
Pjlot Test/Soi) Venting Onjv: (Attach Lab Rcoons and C.ilculat.ions) nor:e 
Date of Test: 

Flow Rate (scfm): 

Total Withdrawal of Air (scf): 

Total VOC Emission Rau: (lb/hr): 

Benzene E.-nission Rau: (lbthr): 

Stack Height: - -

Maximum Equipment Flow Rate (scfm er :spm): 5 0 '._':pm 

Total VOC E.-nission Rate (Ibthr): 

Benzene E.-nission Rate (lbthr): 

Bc:nzene Emission Rate (lb/yr): 

PART ill - OTHER RE:\'IEDLl.TION METHODS (Attach Lab Reports and Calculations) 

Proposing Other Remediation Method? IKJ Yes Method Name: On-site Bio logical Treatment in Above­
ground cell. 

AtL'.Jch l ;rrojcct description for othc:r remediation methods including land.spreading. passive aeration and bi=mediation. At a minimum, the 
information submiaed should include the following items (with any supporting lab reports md calculations): 

,/ Ad.dress/Loc:uion of Remediation Site - Indicate if this location is in the 10-cowuy are.a in Southeast Wisconsin md chc distance to the ne:m:st 
residence or business. Include a map or site plan if appropriate. 

✓ Description of Remediation .\1ethod. 

✓ Project Contact & Telephone Number. 

✓ Anticipated Start-Up md Estimated Project Duration. 

✓ Highest Estimated Hourly VCC Emissions. 

✓ Highest Estimated Hourly and Annual B=ene E.-nissions. 

✓ Enussion Testing Methodology. 

,; Final Ixstinat:ion of Soil. 



PART III - OTHER REMEDIATION METHODS - On-Site Biological Treatment in an 
Aboveground Cell 

Site: C.M. Christiansen Co., Inc. 
Former Pole Treatment Facility 
P.O. Box 100, County E 
Phelps, WI 54554 

Contact: Ms. Laurie Parsons/Ms. Julie Griswold 
Natural Resource Technology, Inc. 
(414) 523-9000 

Remediation Method: The contaminated soil will be treated in an aboveground biological 
treatment cell located on the property. Indigenous microbes will be used for biological 
degradation. Nutrients and water (if needed) will be added initially during placement of 
the soil in the cell. The soil in the cell will be passively aerated using wind-driven 
turbines and passive air intakes. The cell will be covered and lined with impervious 
polyethylene sheeting. 

Anticipated Start-up and Project Duration: The aboveground cell may be constructed in 
Summer 1998 depending on the timing of WDNR review and approval. Completion of 
treatment of the soil may be 5 years. 

Estimated Emissions and Testing Methods: The aeration method is passive and 
exceedence of air emission limits is unlikely [9 lb/hr VOC limit (NR 419) and the 0.0408 
lb/hr PCP limit (NR 445, <25 ft emission point)]. In addition, the contaminant of 
concern, pentachlorophenol, is not a volatile compound; only low levels of volatile 
compounds are present. Dust control measures will be taken if necessary during 
construction of the treatment cell. According to the Guidance on Air Sampling and 
Emission Monitoring, dated September 1, 1995, covered passive ventilation biopiles have 
no VOC limits. 

Final Destination of Soil: The treated soil will be removed from the treatment cell and 
replaced on-site in an approved location with engineering or institutional controls as 
appropriate. 

[ 1226/pennits/Fonn 4500-168 attachment] 
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Tt:st Pit :\nalytic:il 

Table 1 - Test Pit Analytical Summary 
Soil Remedial Action Oprions Report 

c.~1vf Christiansen Co., Inc. Former Pole Trearment Faciliry 

Phelps, Wisconsin 

Sample Location Sample Depth (ft) PCP (mg/kg) 
TP-1 1-4.5 2,_ 00 

TP-1 5.5 0.76 

TP-2 1.5-3.5 0.95 

TP-3 1.5-3.5 2.6 

TP-4 1.5-4.5 290 

TP-4 5.5 19 

Notes: 
Samples were collected on November 6, 1997. Select samples 

were composited for purposes of remedial evaluation. 

f" 

by: DVP 

chkd by: SLF 

* 
* ~ 
~ 



Samote ID 

Depth (ft) 

Pentachlorophenol (mg1Kg) 

Volatile Organic Compounds (ugikg) 
Methylene Chloride 
1.1, 1-Trichloroethane 
a-Xylene 
Styrene 
lsopropylbenzene 
n-Propylbenzene 
1,3,5- Trimethylbenzene 
t-Butylbenzene 
1,2.4-Trimethylbenzene 
s-Butylbenzene 
p-lsopropyltoluene 
n-Butylbenzene 
Naphthalene 

Table 6 
Soil Sample Results 

CMC Co. Pole Treatment Facility 
Phelps, Wisconsin 

I 8-1001 I 8-1002 I B-2001 I B-2002 

I i:: -~-o I 7.5-9 I 2.5-1 7.5-9 

! 24.0 I 13.0 I 1.20 I 0.220 

86 120 78 260 
ND ND 280 ND 
35 ND ND ND 

450 73 190 170 
ND ND ND ND 
250 84 ND ND 
860 140 ND ND 
500 ND ND ND 

3,000 300 ND ND 
100 ND ND ND 
81 ND ND ND 

5,500 430 ND ND 
10,000 1,000 ND ND 

Polynuclear Aromatic Hydrocarbons (ugJKg) 
Naphthalene 2.400 100 46 

Acenaphthalene ND ND 22 

Acenaphthene 2,700 1.500 ND 
Fluorene 3,800 2.200 24 

Phenanthrene 6,300 3.800 290 
Anthracene ND ND 44 

Fluoranthene ND ND 320 
Pyrene 430 260 340 

Benzo(a) anthracene ND ND 160 

Chrysene ND ND 210 

Benzo(b) fluoranthene ND ND 110 

Benzo(k) fluoranthene ND NO 110 
Benzo(a)pyrene ND ND 100 

lndeno(1,2,3-cd) pyrene ND ND 42 

Benzo(g,h,i) perylene ND ND 49 

Total PAH 15,630 7.960 1,367 

I Metals (mg/Kg) 

Arsenic 3.00 2.3 2.4 
Banum 54 59 -i:: ,~ 
Copper 24 16 25 

Cadmium 0.04 0.04 0.58 

Chromium (Total) 0.02 10.2 8.3 

Lead c; -~.O 4-.I 78 

Selenium 1.6 0.8 1.0 

Silver ND ND ND 

Zinc 29 --, ,:.., 15 

Nicl<el 20.6 10.8 10.0 

NOTE: Reier to the enc of the :aole for footnotes. 

* SCtvn r \t5 \ U(/A. ·h.J. t",,,. t::. '-/._(IA..VfA. t·,l> >'1 f\,e,k S 

Ge.on'\. <Y'<zct"' -ro+~ I 
A\Jt~~l. \ o+C\\ 
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PA fr, 
\/OCr 

"+ * s <\.I"' p IC s 

v~ { scv"'flls 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

2.5 -. ,. , 
7.0 

0.06 

5.7 
2.5 

0.5 

ND 

13 

7.4 

I s-:001 

I 10-~ 1.5 

I 65.0 

59 
ND 
ND 

240 
75 
ND 

2~0 
130 
510 
ND 
ND 

1, ;00 
2.500 

1. ~00 
NO 

1.::::00 
1.300 
2.:-co 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 

6.5CO 

~.3 
~ 

~-= 
O.C:3 .. -.. . -
·:.3 

NO 
• 4 

5.3 
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NS 
NS 
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ND 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
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NS 
NS 

a . 
50 

NS 

NS 

NS 
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CM Christiansen Co. 
Pole Treatment Facility 

Site Investigation Report 
February. 1997 



Table 6 
Soil Sample Results 

C:\IIC Co. Pole Treatment Facility 

Samo1e iD I 
Deoth (ft) I 
Pentacnloropnenol (m91Kg/ I 
!Volatile Organic Compounds 

Methylene Chlonde 
Ethylbenzene 
m/p-Xylene 
a-Xylene 
Styrene 
1,3,5- Trimethylbenzene 
t-Butylbenzene 
1,2,4-Trimethylbenzene 
n-Butylbenzene 
Naohthalene 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a) anthracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) fluoramhene 
Total PAH 

Chlorinated Dioxins & Furans (ng/Kg) 
Total TCDF 
TotalTCDD 
23478-PeCDF 
Total PeC::JF 
12378-PeC::JD 
Total PeCDD 
123678-HxC::JF 
234678-HxCDF 
123789-HxCOF 
Total HxCDF 
123478-HxC:JD 
123678-HxCDD 
123789-HxCDD 
Total HxCDD 
1234678-HpCOF 
1234789-HpC::JF 
Total HpC::JF 
1234678-HpC::JD 
Total HpCDD 
Total OCDF 
Total OCDD (S) 
Total Dioxins & Furans 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Cadmium 
Chromium (Total) 
Lead 
Se1en1um 
Silver 

Zinc 
Nicxe1 

NOTE. Refer to the eno ai the tao1e for footnotes. 

Coleman Engineering Company 
of Iron Mountain 

Phelps.,.Wisconsli_ .J;._ 

8-3002 I 8-1001 j 8-1001 DUP\ s-1do2 

15-16.5 I 7.5-9 I 7.5-3 I 12.5-14 

2.30 I 1.50 I 1,300 I 140 

180 ND 170 120 
ND ND 64 ND 
ND 50 ND ND 
ND ND 200 ND 
88 210 190 ND 
ND 67 ND 150 
77 ND 500 ND 
ND 270 ND 540 
140 310 98 500 

130 2,300 590 2.200 

ND 220 ND 4,600 
ND 380 ND 7,400 
64 1,300 1,900 20,000 
ND 170 ND ND 
ND 250 ND 2,300 
ND 270 ND 2,500 
ND 53 ND ND 
ND 96 ND ND 
ND 37 ND ND 
ND 30 ND ND 

64 2.806 1,900 36,800 

NA NA 13 NA 
NA NA 22 NA 
NA NA 38 NA 
NA NA 640 NA 
NA NA 39 NA 

NA NA 210 NA 
NA NA 140 NA 

NA NA 240 NA 
NA NA 200 NA 
NA NA 7,400 NA 
NA NA 94 NA 
NA NA 860 NA 
NA NA 180 NA 

NA NA 3,000 NA 
NA NA 4,300 NA 

NA NA 550 NA 
NA NA 20,000 NA 
NA NA 18,000 NA 

NA NA 28,000 NA 
NA NA 13,000 NA 

NA NA 110,000 NA 

NA NA 182.285 NA 

1.3 2.5 1.4 2.7 
11 38 29 NA 
10 8.3 9.3 16 

0.04 0.08 0.04 0.05 
4.3 8.6 6.7 3.2 
1.3 5.5 2.2 2.0 
0.3 1.1 0.3 0.4 

0.010 0.005 ND ND 

15 26 18.5 15 

6.1 10.8 9.1 '.1.5 

I 8-4003 

17.5-19 

56.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N,G,, 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
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NS 
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Samele ID 

Deeth (ft) 

Pentachloropnenot (mgJKgJ 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 

Sample ID 

Depth (ft) 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a) anthracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a}pyrene 
Total PAH 

Samele ID 
Depth (ft) 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Naohthalene 
Acenaohthene 
Fiuorene 
Phenanthrene 
Pyrene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Cooper 
Chromium (Totai) 
Lead 

Sam01e ID 

Ceeth (ftl 

Pentachloroohenol (mg/Kg) 

Polynuclear Aromatic Hydrocaroons (ug/Kg) 

Metals (mg/Kg) 
Arsenic 
Barium 
Coooer 
Chromium (Total) 
Lead 

Table 6 
Soil Sample Results 

CMC Co. Pole Treatment Facility 
Phelps, Wisconsin 

I 8-7001 I 8-7002 I 8-8001 I 8-8002 

I 7.5-9 I 15-16.5 I 5-6.5 I 20-21.5 

I 0.004 I 0.012 I 0.004 I 0.004 

I (ND) I (ND) I (ND) I (N□ l 

I B-9002 B-10001A I 8-10002A I 8-11001 

I 15-16.5 5-6.5 I 7.5-9 3.5-5 

I 0.009 I 5.00 I 3.50 I 120 

ND ND 59 ND 
ND 150 150 ND 
ND 690 560 2,000 
ND ND ND 1,000 
ND 200 100 4,800 
ND 230 110 6,100 
ND 60 25 1,100 
ND 100 39 3,700 
ND 58 ND 2.400 
ND 53 ND 1,600 
ND 34 ND ND 
ND 1,575 1,043 22.700 

B-13001 I 3-13002 I 8-13003 I 8-14001 

I 5.5-7.5 I 11-13 I 13-14.5 I 2.5-4.5 

I 14.00 I 5.60 I 2.30 I 0.034 

NA 2.400 170 ND 
NA 2,100 190 ND 
NA 2.900 300 ND 
NA 6,000 520 NO 
NA ND J.6 ND 
NA 13.400 1,325 ND 

NA 10.0 10.0 7.375 
NA 45.0 48.0 13 
NA so.a 5.00 22.750 
NA 20.0 20.0 13.000 
NA 6.00 4.00 1.500 

I B-15001 I a-15002 8-16001 8-16002 

I 0-2 I 17.5-19.5 5-7 I 12.5-14.5 

I 0.140 I ND I 0.013 I 0.008 

I (NDl I (ND) I (ND) I (ND) 

12.784 10.000 7.526 13.474 
3:Z 10 11 16 

21.546 

I 

34.405 15.876 

I 
21.395 

15.258 52.024 16.598 21.263 
ND 4.::86 1.237 ND 

NOTE. Reter to the end of the taole for footnotes. 

Co1eman Engineering Company 
of Iron Mountain 

I B-9001 

I 2.5-4 

I 12.0 

I (N□l 

I B-11002 

11.5-13 

I ND 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

8-14002 

I 20-22 

I 0.005 

ND 
ND 
ND 
ND 
ND 
ND 

5.955 
13 
13 

13.483 
0.674 

I 8-17001 

7-9 

I 73.00 

I (ND) 

2.50 
81 
ND 

2.50 
3.75 
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j NR 720 I 
I Standard 

I NS I 

I NS I 
NR 720 I 

Standard 

I NS I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NR 720 
Standard I 

I NS I 
NS 
NS 
NS 
NS 
NS 
NS 

0.039 
NS 
NS . 
50 

I NR 720 I 
Standard 

I NS I 
I NS I 

0.039 
NS 
NS . 
50 

CM Christiansen Co. 
Poie Treatment Fac:lity 

Site Investigation Repon 

Februar1. 1997 



::iamoIe Iu 
1ueom \rt) 

ll-'emacmoropneno1 \mgil\g) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Benzo(a)pyrene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Chromium (Total} 
Lead 

Samele ID 
Depth \ft) 

Pentachlorophenol (mg/Kg) 

Polynuc!ear Aromatic Hydrocarbons (ug/Kg) 
Benzo(a)pyrene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Cooper 
Chromium (Total} 
Lead 

SamoIe ID 
Deem (ft) 

Pentachlorophenol (mg/Kg) 

Polynuc!ear Aromatic Hydrocarbons (ug/Kg) 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Chromium (Total} 
Lead 

Table 6 
Soil Sample Results 

c:vic Co. Pole Treatment Facility 
Phelps, Wisconsin 

I d-11 uu,: I 8·1 IUU;:l I 8-,!lUU1 I c:l-11:lUU~ 

1~•14 I 17-H:I I 2.,j-4.::, I ~.:l-11.::, 

I i.J.::jU I lJ.Ul,: I u.:::i:::iu I NU 

ND 200 ND ND 

ND 200 ND ND 

2.97 2.30 3.08 3.29 
61 11 76 8.5 

10.66 15.17 ND 16.90 
34.55 29.54 3.85 29.58 
2.16 2.18 20.00 4.46 

8-19001 8-19002 B-19003A B-190038 
2.5-4.5 12.5-14.5 7.5-9.5 7.5-9.5 

0.047 I ND I 0.032 I 0.059 

ND 220 ND ND 
ND 220 ND ND 

3.09 1.00 2.50 4.17 
ND 22 ND ND 
ND 2.81 ND ND 

8.25 15.63 5.00 2.78 

9.28 1.40 11.25 6.94 

8-20002 I 8-21001 I B-21002 8-22001 

I 10-12 I 4.5-<i.5 I 19.5-21.5 0-2 

I ND I 0.002 I 0.009 I 0.030 

I (ND) I (ND) I (NDl I (ND) 

1.93 1.38 2.58 2.33 
16 18 10 21 

15.74 7.41 10.42 11.12 
13.17 8.90 15.10 13.35 
1.71 1.38 2.11 17.80 

NOTE: Rerer to the end of the taole for footnotes. 

Coleman Engineering Company 

oi Iron Mountain 

I 

I 

I 

I 

I 
I 
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NR ,.zo I 
Stanaard 

Nb 

NS 
NS 

0.039 
NS 
NS . 
50 

B-20001 
2.5-4.5 

0.009 

ND 
ND 

1.37 
22 

3.62 
11.73 
3.37 

B-22002 
10-12 

ND 

(ND) 

1.63 
13 

28.00 
6.41 
1.53 

I 

NR 720 
Standard 

I NS I 
NS 
NS 

0.039 
NS 
NS . 
50 

I B-9A I NR 720 

I I 2-4 Stanaard 

I 0.023 I NS I 
I (ND) I NS I 

2.95 0.039 
16 NS 

16.10 NS 
10.09 . 
1.24 50 

CM Christiansen Co. 

Pole Treatment Facility 

Site Investigation Report 

Februar;. 1997 



I 

Sample ID 
Deoth (ft) 

Pentachtoroohenol (mgiKgJ 

Volatile Organic Compounds (ug/KgJ 
Methylene Chloride 
Bromobenzene 
Naphthalene 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracane 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Cadmium 
Chromium (Total) 
Lead 
Selenium 
Silver 
Zinc 
Nickel 

Sample ID 
Deoth \ft) 

Pentacn1oropneno1 (mg1KgJ 
1vo1atue urgamc 1.,;ampouncs 1ug1KgJ 

Methylene Chloride 
Benzene 
1,2-Oicnloroethane 
Toluene 
Chlorooenzene 
lsopropylbenzene 
n-Propylbenzene 
Naohthatene 

Polynuclear Aromatic Hycrocaroons (ug,Kg) 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a) anthracane 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Cooper 
Cadmium 
Chromium (Total) 
Lead 
Selenium 
Silver 
Zinc 

Table 6 
Soil Sample Results 

c:vic Co. Pole Treatment Facility 
Phelps, Wisconsin 

I MW-5001 I MW-5002 I MW-6001 

I 0-1.5 I 4.5-o I 5-o.5 

I 0.056 I 0.002 I 0.250 

80 650 NA 
ND ND NA 

ND ND NA 

ND ND ND 
ND ND NO 
ND ND NO 
ND ND ND 
ND ND ND 

2.8 2.2 NA 
38 27 NA 
36 15 NA 

0.140 0.030 NA 
24 17 NA 
8.2 3.7 NA 
1.1 0.4 NA 
ND ND NA 
45 20 NA 

10.6 9.4 NA 

I 
B-12/ 

I 
B-12/ 

I 
B-12/ 

MW-8001B MW-8002 MW-8003 

I 0-2 I 12-14 I 10-12 

I 220 I 0.049 I 0.670 

570 NA 130 
400 NA ND 

ND NA 570 
1,400 NA 1,500 

ND NA 140 
740 NA NO 
590 NA ND 

21.000 NA ND 

ND ND ND 
ND ND ND 

1,100 ND NO 
ND ND ND 
NO ND NO 

0.300 NA NA 

NS NA 14 

365 NA NA 
0.170 NA NA 

12 NA NA 

5.4 NA NA 

0.38 NA NA 

1.5 NA NA 

' 
29 NA NA 

NOTE. Rerer to the enc oi the taole for footnotes. 

Coleman Engineering Company 
of Iron Moumain 

I MW-6002 I 
I 10-11.5 I 
I 0.i80 I 

NA 
NA 
NA 

ND 
ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I MW-9001 I 
I 5-7 I 
I ND I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 
ND 
ND 
ND 

10.575 
22 

26.397 
NA 

13.908 
NO 

I NA 

I 
NA 
NA 

Page 5 of 10 

B-12/ 
MW-8001A NR 720 

0-2 Standard 

340 I NS I 

910 NS 
1,200 NS 

25,000 NS 

4,200 NS 
750 NS 

2,400 NS 
500 NS 

7,850 NS --
1.2 0.039 
22 NS 

588 NS 
0.23 8 
10 . 
4.7 50 
0.22 NS 
5.5 NS 
24 NS 
NA NS 

MW-9002 NR720 
17.5-19.5 Standard 

ND I NS I 

NA NS 
NA 5.5 
NA 4.9 
NA 1,500 
NA NS 
NA NS 
NA NS 
NA NS 

ND NS 
ND NS 
ND NS 
ND NS 
ND NS 

6.528 0.039 
21 NS 

24.028 NS 
NA 8 

22.778 . 
1.306 50 

NA NS 
NA NS 
NA NS 

CM Christiansen Co. 
Pole Treatment Fac:lity 

Site Investigation Report 
February, 1997 



Samc1e 10 
IDeptn \ft) 

Pentacntoropnenot (mg1KgJ 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Naphthalene 
Acenaphthene 
Flucrene 
Phenanthrene 
F!ucranthene 
Pyrene 
Benzo(a)pyrene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Banum 
Copper 
Chromium (Total) 
Lead 

Sample ID 
!Deptn \ftJ 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Pyrene 
Benzc( a )pyrene 
Total PAH 

Metals (mg/Kg) 

Arsenic 
Banum 

Copper 

c:iromium (Total) 
Lead 

Table 6 
Soil Sample Results 

C:'v1C Co. Pole Treatment Facility 
Phelps, Wisconsin 

I MW-1uuu 1 I MW-1LUU1 MVV-1.:.UUL 

I 4-o I 0-1 I 1b•i I 

I 1.1.120 I NO I 0.005 

580 ND NA 
110 ND NA 
130 ND NA 
150 ND NA 
44 ND NA 
120 ND NA 
490 ND NA 

1,624 ND NA 

8.519 11.134 NA 
180 16.016 NA 

47.407 25.155 NA 
22.963 5.567 NA 
5.556 ND NA 
~ 

I MW-1JUU1 I MW•1JUUL MW-1JUUJA 
2.o-4.::, 1U·lL 10-1, 

I 1,200 I 0.096 I 0.036 

4,800 ND ND 
ND 330 ND 

4800 330 ND 

15.584 10.132 3.140 

22 13 10 

25.325 5.132 8.605 

22.597 19.605 8.488 
26.234 2.763 2.093 

NOTE; Reier to the end oi :he tacle for iootnotes. 

Coleman Engineering Company 
of Iron Mountain 

MW-1.:.uu.:i I 
I .:2.o-.:.4.o I 
! ND I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

MVV-i.:iuu.:ic 
10-11 

I 0.028 I 
ND 
ND 
ND 

2.289 
6.1 

10.843 

10.602 
10.964 
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1'11"'\ 1..:u 
I Standard 

NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.039 
NS 
NS . 
50 

NR l20 

I Standard 

NS I 

NS 
NS 
NS 

0.039 
NS 

NS . 
50 

CM Christiansen Co. 
Pole Treatment Fac:iity 

Site Investigation Report 
February. 1997 



Table 6 
Soil Sample Results 

CMC Co. Pole Treatment Facility 
Phelps, Wisconsin 

Sample ID I 
Depth <ft) I 

Pentachlorophenol (mg/Kg) I 
Polynuclear Aromatic Hydrocarbons (ug/Kg) 

Naphthalene 
Acenaphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 
lndeno(1,2,3-cd) pyrene 
Total PAH 

Sample ID I 
Depth (ft) I 

Pentachlorophenol (mgiKg) I 
Polynuclear Aromatic Hydrocarbons (ugiX:g) 

Acenaohthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 
Total PAH 

Sample ID I 
Deoth (ft) 

Pentachlorophenol (mg/Kg) I 
Polynuclear Aromatic Hydrocarbons (ugiKg) I 

Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo( a )anthracene 
Chrysene 
Total PAH 

NOTE: Rerer to the ena oi the taole :or footnotes. 

Coleman Engineering Company 
of Iron Mountain 

HA-1001 I 
2-2.5 

4.30 I 
82 
59 
ND 
ND 
180 
150 

1,700 
2,300 
660 
880 
670 
680 
430 
140 

7,931 

HA-6001A I 
0.8-1.3 

9.60 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HA-9002 I 
0.3-0.8 I 

13.0 I 

230 
ND 
250 
840 
ND 
260 

1,580 

~ 
HA-2001 I HA-3001 I HA-3002 

2-2.8 2-2.5 3-3.5 

1,700 I 0.24 I 16.0 

10,000 ND 1,800 
ND ND ND 

21,000 ND 300 
24,000 ND 500 
42,000 ND 320 

ND ND ND 
9,000 ND ND 

34,000 ND ND 
4,400 28 ND 
8,600 62 ND 

ND ND ND 
ND 43 ND 
ND ND ND 
ND ND ND 

153,000 133 2,920 

--- -:::ii--

HA-60016 I HA-,001 I HA-7002 
0.8-1.3 I 0.1-0.8 I 1.3-2 

14.4 11.000 I 44.000 

ND 280.000 28,0C0 
ND 460.000 40,000 
ND 950.000 80.000 
ND ND 8,300 
ND ND 3,000 
ND 75.000 8,100 
ND ND 2.300 
ND 1,765.000 169.700 

HA-10001 I HA-11001 I rlA-12001 
1.3 I 1 I 0.5-0.7 

0.89 I 1.20 I 14.0 

ND ND 40 
ND ND 18 
ND ND 21 
ND ND 31 
ND ND 27 
ND ND 28 
ND ND 165 

I HA-4001 

I 1.s .. 2 

I 4.10 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I H.t--aoo1 
2.7 

I 3.00 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I HA-13002 

I 1.25-2.2 

I 14.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
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I HA-5001 I NR 720 I 
I 1.7-2.3 Standard 

I 9.40 I NS I 

ND NS 
ND NS 
ND NS 
ND NS 
ND NS 
300 NS 
210 NS 
310 NS 
ND NS 
ND NS 
220 NS 
160 NS 
ND NS 
ND NS 

1,200 NS 

NR 720 I 
Standard 

I NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NR 720 I 
Standard 

I NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

CM c:iristiansen Co. 
Pole Treatment F3c:lity 

Site Investigation Recort 
Februar;. 1997 



Same1e ID 
Depth (ft) 

Pentachloroohenol (mg/Kg) 

Polynuctear Aromatic Hydrocarbons (ug/Kg) 
Fluorene 
Fluoranthene 
Pyrene 
Total PAH 

Samele ID 
Deetll (ft) 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Naphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Total PAH 

Samele ID 
Deeth (ft) 

Pentachlorophenot (mg/Kg) 

Potynuctear Aromatic Hydrocarbons (ug/Kg) 
Naphthalene 
Acenaphthalene 
Acenaphthene 
Phenanthrene 
Anthracene 
Fiuoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b) lluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 
lndeno(1,2,3-ca) pyrene 
Benzo(g,h,i) perylene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 

l Copper 

I Chromium (Total) 

I Lead 

Table 6 
Soil Sample Results 

CMC Co. Pole Treatment Facility 
Phelps, Wisconsin 

I HA-14002 HA-15002 I HA-16001 HA-17001AI HA-170018I 

I 2.2-2.7 I 3-5 I 1.25-2 0-0.8 I 0-0.8 I 

I 8.30 I 30.0 I 16.0 I 140 I 130 I 

ND ND 150 ND ND 
ND ND ND 160 560 
ND ND ND 3,700 11,000 
ND ND 150 3,860 11,560 --- =-- --

HA-17002 I HA-18002 I HA-19'001 A HA-190018I HA-19002 I 
I 2.4-3.2 2.1-2.7 0.2-1 0.2-1 I 2.3-3 

82,000 I 3.30 I 13.0 18.0 1,300 I 
220,000 ND ND ND 38,000 
100,000 ND ND ND ND 
160,000 ND ND ND ND 
570,000 ND 180 280 70,000 
24,000 ND ND ND 27,000 
110,000 ND 1,300 1,400 150,000 
17,000 ND ND ND 18,000 
31,000 ND 320 510 38,000 

1,232.000 ND 1,800 2.190 341,000 

I HA-20001 HA-21002 I HA-22 HA-23 I HA-24 

I 0.8-1.7 2.25-3 I 2.1-2.8 I 2.1-2.8 1-1.7 

I 3.30 I 4.10 I 0.007 I 0.052 I 0.023 I 

ND ,:;-~' ND ND ND 
ND 45 ND ND ND 
42 ND ND ND ND 
49 110 ND ND ND 
92 65 ND ND ND 
170 230 ND ND ND 
200 260 ND ND ND 
85 110 ND ND ND 

250 210 ND ND ND 
200 220 ND ND ND 
130 180 ND ND ND 
140 130 ND ND ND 
100 ND ND ND ND 
120 ND ND ND ND 

1,578 1,617 NO ND ND 

NA NA 14,525 5.556 0.59 
NA NA 31.0 24.0 100 
NA NA 3.571 4.198 0.71 
NA NA 15.476 9.259 3.32 
NA NA 3.333 3.086 1.18 

Page 8 of 10 

NR 720 I 
Standard 

NS I 

NS 
NS 
NS 
NS 

NR 720 
Standard 

NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NR 720 I 
Standard 

NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.039 
NS 
NS . 
50 

NOTE: Refer to the end of the taoIe for footnotes. 

Coleman Engineering Company 
of Iron Mountain 

CM Christiansen Co. 
Pole Treatment Facility 

Site Investigation Report 
Februar;. 1997 



I 

Samele ID 
Deoth (ft) 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug1Kg) 
Acenaphthalene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(b) fluoranthene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Chromium (Total) 
Lead 

Sample ID 
Deoth (ft) 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ug/Kg) 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)antnracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 
Benzo(g,h,i} perylene 
Total PAH 

Metals (mg/Kg) 
Arsenic 
Barium 
Copper 
Chromium (Total) 
Lead 

Table 6 
Soil Sample Results 

C:vlC Co. Pole Treatment Facility 
Phelps, Wisconsin 

* I HA-25 i HA-26 I HA-27 I 
I 0-1.7 I 0-1.3 I 0-0.7 I 

I 0.180 I 0.049 I 360 I 

ND ND ND 
ND ND 110 
ND ND ND 
ND ND 120 
ND ND 170 
ND ND 130 
ND ND 190 
ND ND 720 

4.08 2.31 4.50 
ND 120 82 

1.02 3.47 15.31 
2.04 4.05 13.96 

7.14 6.36 23.87 
~ 

HA-30 I HA-31 HA-32 I 

~ 
HA-28 
0-0.7 

470 

68 
100 
140 
190 
230 
170 
230 

1,128 

5.91 
73 

22.33 
20.69 
26.60 

HA-33 
0-1.4 I 3.0-3.3 1.5-2.5 I 0.9-1.: 

I 260 ' 0.003 I ND I 9.30 I 

I ND NA ND 84 
190 NA ND ND 
300 I NA ND ND 

I 
270 I NA ND ND 
300 NA ND ND 
300 NA ND ND 
220 NA ND ND 
ND NA 19 ND 
ND i 

NA 100 ND 

1.580 ! NA 119 84 

I 2.::6 I NA NA NA 
180 I NA NA NA I 

18. '.2 I NA NA NA 
4.21 I NA NA NA 

6.J7 I NA NA NA 

I 
I 

I 

I 
I 
I 

Sample ID I HA-35 I hA-35 DUP.1 HA-36 JHA-36 DUP I 
Depth (ft) I 
Pentachlorophenol (mg/Kg) I 
Polynuclear Aromatic Hydrocarbons (ug1Kg) I 

Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b) nuoranthene 

Benzo(k) nuoranthene 
Total PAH 

NOTE: Rerer to the end or the taole ror roomotes. 

Coleman Engineering Company 
of Iron Mountain 

0.7-1.5 

13.0 

93 
NC 
1'" ,u 

NO 
NC 
NO 

ND 
93 

I 0.7-1.5 I 0.7-1.7 I 0.7-1.7 I 
I 8.90 I 2.20 I NA I 

NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 

I 
NA ND ND 

NA ND ND 
NA ND ND I 

HA-29 
0-1.3 

80.0 

ND 
190 
ND 
240 
230 
170 
180 

1,010 

3.58 
3,400 
23.16 
6.53 

15.37 

HA-34 
1.7-2.5 

0.770 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 

HA-37 
0.6-1.7 

0.880 

ND 
80 
100 
110 
120 
100 

73 
583 
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I 
NR 720 I 

Standara 

I NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.039 
NS 
NS . 
50 

NR 720 
Standard 

I NS I 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.039 
NS 
NS . 
50 

I 
NR 720 I 

Standard 

I NS I 

NS I 
NS 
NS 
NS 
NS 
NS 

NS 

I NS 

CM Christiansen Co. 
P'.:lle Treatment Facility 

Site Investigation Report 
Februar;. 1997 



Samele ID 
Depth (ftl 

Pentachlorophenol (mg/Kg) 

Polynuclear Aromatic Hydrocarbons (ugJKg) 
Acenaphthalene 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo( a )anthracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 

Total PAH 

Table 6 
Soil Sample Results 

CMC Co. Pole Treatment Facility 
Phelps, Wisconsin 

~ 
I S-1001 I S-2001 I S-3001 NR 720 I 

0.3-0.6 I 0.5 0.5 Standard 

I 750 I 79.0 I 0.240 I NS 

2,400 ND ND NS 
4,800 ND NO NS 
25.000 1,000 ND NS 
34,000 2,800 ND NS 
3,200 ND ND NS 
14,000 ND 28 NS 
4,400 ND 62 NS 
2,600 ND ND NS 

ND ND 43 NS 
90,400 3,800 133 NS 

I 
I 

Note: 1. Only those parameters detec:ed are identified in the above Table. Refer to Table 1 in Sec:ion Ill.A. 
for complete analyte list 

2. Soil samples with suffixed Sample ID such as B-19003A and B-19003B were collec:ed as 
duolicated samples. 

3. Bold lettering denotes concentrations which exceed NR 720 Standards. 

Footnotes: 

ND - Not Detected 

NA - Not Analyzed 

NS - No Standard 

(ND) - Not Detec:ed for Soecific Scan 

8-1001 • Soil Boring Sam oles 

MW-1001 • Monitoring Well Boring Samples 

HA-1001 • Hand Auger Boring Samples 

S-1001 • Surface Soil Samples 

NR 720 Standard • As found in Wisconsin Aaministrative Coae NR 720 

mg/Kg • Milligram per killogram or parts per million 

ug1Kg • Mic:ogram per killogram or parts per billion 

ng,Kg • Nanogram per killogram or parts per trillion 

DUP • Duolicate Sample 

Page 10 of rn 

·NR 720 standard for ct1rom1um, hexavaient. is 14 mg/Kg. The standara for chromium. tnvalent. is 16,000 mg1Kg. 

Coleman Engineering Company 
of Iron Mountain 

CM Christiansen Co. 
Pote Treatment Fac:iity 

Site Investigation Repcrt 
Februar;. 199;" 



Estimated Influent Concentrations to Carbon Treatment System 
Former Pole Treatment Facility 
Phelps, Wisconsin 

Volatile Organic Compounds (r1g/L) 

,_____ 
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Natural 
Resource 
Technology, Inc. 

Mr. Don Miller 
Wisconsin Department of Natural Resources 
107 Sutliff Avenue 
P.O. Box 818 
Rhinelander, WI 54501 

RE: Variance Request for Soil Remediation Project 

-- ... .... ... ..,~~ £1§;,l 
1 JUN 1 6 1998 , · '. 

June 12, 1998 
(1226/3.6) 

C.M. Christiansen Company, Former Wood Treatment Site, Phelps, Wisconsin 
Ref: WID998639035 

Dear Mr. Miller: 

Attached for your review is a hazardous waste treatment variance request for the above 
referenced remediation project. This request is submitted on behalf of C.M. Christiansen Co., 
Inc. (CMC) for remediation of soils at the former wood pole treatment facility in Phelps, 
Wisconsin. The attached Design and Plan of Operation Report provides supporting information 
consistent with the requirements of NR 680.50. A review fee will be submitted under separate 
cover by a CMC representative. Please do not hesitate to call should you have any questions as 
you review this request. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

j l_,,LVL a, G/LU)wd.rJ ~l 

Julie A. Griswold, P .E. 
Project Engineer 

Encl: Hazardous Waste Treatment Variance Request 
Design and Plan of Operation Report 

d~~ 
Senior Environmental Engineer 

cc Mr. Chris Saari, Wisconsin Department of Natural Resources, Brule Office 
Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company, Inc. 

w:\soil\1226 Variance cov.ltr 

2371 3 W. Paul Road• Pewaukee, WI 53072 • (-+14) 523-9000 • Fax (4 14) 523-9001 
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Natural 
Resource 
Technology, Inc. 
HAZARDOUS WASTE TREATMENT VARIANCE REQUEST 

FORMER POLE TREATMENT FACILITY 
COUNTYE 

PHELPS, WISCONSIN 

Project No: 1226 

Prepared For: 

C.M. Christiansen Co., Inc. 
P.O. Box 100 

Phelps, WI 54554 

Prepared By: 

Natural Resource Technology, Inc. 
23713 W. Paul Road, Unit D 

Pewaukee, WI 53072 

,,,, .. ,,,,, 
,,,, ~COl\1: 111~ 

,, ·...d~ •••• ~ ........ ~./',.~-'; une 12 1998 
' 4iiil'.. •• ' ' .. .. ,, '* .. .. ,,,. ~ i JULIE A. \ * ,:'.. 

- ! GRISWOLD \ -.... . 
"O: E-31,452 j 0,: = 

Germantown : -. "" 
Jul~ A. Grisw<fl , l: ... ··~ ~ 

, •• ••r~..,._, 
Environmental E"n~ · • ............ ~'-7 ,, 

"I, Julie A. Griswold. hereby c~f~ n; "{'LA~,: e \;ofessional 
engineer in the State of Wisconsin, regidle e Ii~ \ ccordance with the 
requirements of ch. A-E 4, Wis. Adm. Code; that this document has been 
prepared in accordance with the Rules of Professional Conduct in ch. A-E 8, 
Wis. Adm. Code; and that, lo the best of my knowledge, all infonnation 
contained in this document is correct and the document was prepared in 
compliance with all applicable requirements in cits. NR 700 to 726, Wis. 
Adm. Code." 

"I, Laurie J. Parsons, hereby certify that I am a registered professional 
engineer in the State of Wisconsin, registered in accordance with the 
requirements of ch. A-E 4, Wis. Adm. Code; that this document has been 
prepared in accordance with tl1e Rules of Professional Conduct in ch. A-E 8, 
Wis. Adm. Code; and that, lo the best of my knowledge, all infonnation 
contained in this document is correct and the document was prepared in 
compliance with all applicable requirements in chs. NR 700 to 726, Wis. 
Adm. Code." 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 



Hazardous Waste Treatment Variance Request 
Former Pole Treatment Facility 

County E 
Phelps, Wisconsin 

C.M. Christiansen Company, Inc. (CMC) requests a variance from the hazardous waste treatment 
requirements of Chapters NR 600 to 685, Wis. Adm. Code, ands. 291.23 through 291.33 Stats., 
for the storage and treatment of pentachlorophenol (PCP) contaminated soil at the Former Pole 
Treatment facility because without a variance, undue and unreasonable hardship would be 
imposed. This request is made consistent with the provisions of NR 680.50, Wis. Adm. Code 
and includes the following submittals: 

• Statement of Undue and Unreasonable Hardship per NR 680.50 (contained herein) 

• Feasibility Report and Plan of Operation in accordance with NR 680.06 (separate 
document) 

• Review Fee of $1,200 per NR 680.45 (to be submitted under separate cover) 

General Facility Information 

Site Owner: 

Site Location : 

BRR Case#: 
EPA ID#: 

Consultant: 

C.M. Christiansen Company, Inc. 
P.O. Box 100 
Phelps, WI 54554 
Site Contact: Mr. Eric R. Christiansen 
715/545-2333 

CountyE 
Phelps, WI 
Vilas County 
Part of governrnent lot 3 and Northeast¼ of the Southwest¼ 
all in Section 35, T42N, Rl lE 

02-64-000068 
WID998639035 

Natural Resource Technology, Inc. 
23713 West Paul Road, Unit D 
Pewaukee, WI 53072 
Contact: Ms. Laurie Parsons. P .E. 
414/523-9000 

Natural 
Resource 

Technology 



C.M. Christiansen Co. Inc. 
Variance Request 
Page 2 

Brief Site History 

Pole-dipping operations at the site began in the 1950s. The use of pentachlorophenol (PCP) in 
wood treating solution ended in the late 1970s. The operations involved treating wood telephone 
poles and posts to retard biological decay. The treating solution consisted of #2 fuel oil mixed 
with approximately 5 percent PCP. The pre-mixed solution was shipped to the site via rail cars 
or tanker trucks. The solution was stored onsite, and used in a dip tank for treatment. The 
solution from the dip-tank was recirculated for re-heating and re-use through a boiler house. 

Historical activities at the facility resulted in releases of treatment product in localized areas of 
the site which were discovered and investigated between 1987 and 1997. Currently, the facility 
is decommissioned and vacant. 

Previous Investigations 

Previous environmental investigation activities pertinent to soil and groundwater contamination 
conducted at the site include: 

■ Wisconsin Department of Natural Resources, Preliminary Assessment, 
USEPA ID# WID998639035, 1993. 

■ Wisconsin Department of Natural Resources, Screening Site Inspection, 
USEPA ID# WID998639035, 1993 (actual date not listed on report). 

■ Various Coleman Engineering Co. correspondence and data transmittals to WDNR on 
behalf of CMC, 1995-1996. 

■ Coleman Engineering Company, Site Investigation Report, February 1997. 

■ Natural Resource Technology, February 27, 1998 letter transmitting test pit 
investigation and supplemental groundwater data. 

■ Natural Resource Technology, Remedial Action Options Report, May 15, 1998. 

Results of the soil and groundwater investigations performed to date are summarized in the 
above reports. Significant additional investigation was performed as is ongoing related to the 
sediments in Military Creek. 

Reasons for Variance Request 

Remediation of PCP contaminated soil will be performed at this site. Remediation activities will 
consist of excavating approximately 2,500 cubic yards of soil, stockpiling the soil, mixing soil 
with nutrient amendments, and constructing one on-site biological treatment cell to treat the soil. 
The soil remediation process will treat potentially hazardous waste. Under existing rules, the site 

Natural 
Resource 

Technology 
N n T 



C.M. Christiansen Co. Inc. 
Variance Request 
Page 3 

could be classified as a hazardous waste treatment facility if levels of PCP in soil are 
characteristically hazardous. In that case, a license per NR 600-685 would be required. 

As stated under NR 680.50, the use of the variance authority of the WDNR is intended to 
promote activities such as the cleanup of hazardous waste contamination. This request is 
consistent with the intent of NR 680.50 if the soil is treated under the terms of a variance. 
Awaiting the issuance of a license to treat hazardous waste would cause undue and unreasonable 
hardship due to delays involved in obtaining such licensing. The following factors further 
support this request: 

• Treatment under the variance would be on a one-time basis; 

• CMC no longer operates the wood treating facility and does not have the financial 
resources to obtain a hazardous waste license for a one-time only remediation; 

• CMC has consented to a Spill Response Agreement, dated April 17, 1998, with the 
WDNR which requires timely action with respect to remediation activities; 

• The most effective option for soil remediation was determined through a NR 722 
assessment and that is to excavate and treat the material on-site; and, 

• The design and plan of operation for the treatment will include sufficient containment 
of the waste in accordance with NR 655 (Waste Pile Standards) such that granting a 
variance will not result in harm to human health or the environment. 

Natural 
Resource 

Technology 
N R T 
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Natural 
Resource 
Technology, Inc. 

Mr. Jim Hansen 
Area Wastewater Specialist 
Wisconsin Department of Natural Resources 
875 South 4th Avenue 
Park Falls, WI 54552 

RE: Application for WPDES Permit for Temporary Remedial Action 

June 12, 1998 
(1226/3.6) 

C.M. Christiansen Company, Former Wood Treatment Site, Phelps, Wisconsin 
Ref: WID998639035, BRR Case# 02-64-000068 

Dear Mr. Hansen: 

Natural Resource Technology Inc. is submitting the attached application on behalf of C.M. 
Christiansen Co., Inc. for temporary treatment and discharge of groundwater at the above 
referenced former wood pole treatment facility in Phelps, Wisconsin. We initially contacted 
Steve Ohm of the Rhinelander office regarding this issue and he indicated we should submit the 
application to you. Details of the proposed remedial actions requiring a general WPDES permit 
are explained in the attached permit and in design documents recently submitted to Mr. Chris 
Saari, the WDNR project manager we are working with on this case. 

Please do not hesitate to call should you have any questions or require additional information as 
you review this application. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

1td~ 
Julie A. Griswold, P.E. 
Project Engineer 

Encl: WPDES Permit Application and Attachments 

cc Mr. Chris Saari , Wisconsin Department of Natural Resources, Brule Office 
Mr. Steve Ohm, Wisconsin Department of Natural Resources, Rhinelander 
Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company, Inc. 

w:\soi l\1 226 WPDES l'~rmit Cov.ltr 

23713 W. Paul Road • Pewaukee. WI 53072 • 1-.J. 1-.J. ) 523-9000 • Fax ( ..J.1-.J. ) 523-900 I 



Dau: R=1vca -----=------( L.::1 v e otanti 
APPLICATION FOR ISSUAL"'l'CE OF 

WISconsin Pollutant Discharge EUmiuarion System (WPDES) 
Wastewater Discharge Permit for 

Contaminated Groundwater from Remedial Action Operations 
(Revised 11-19-96) 

Ple::i.se type or print required informanon. except for :he signao.m:. 

I: GENERAL INFORMATION 

A. 1. Name of Faciliry/Project: C. M. Christiansen Co. ~- Inc. , Former Pole Treatment Facili t 

2. Loc:::u:ion Address: County E 

---------------------------------
Phelps, Wisconsin 54554 

{Nwnoer :ma Street. City, Town or Village/ or 
(Highway or Road with Dimnce and Direction from = City) 

3. CouncyandTRS: Vilas, Northeast 1/4 of Southwest 1/4 Section 35, T42N, RllE 
(Give quara:r-qu.aro:r. Sect1on. Town. and Range Descnpaon1 

4. Official Representative's Name: 'E:¥::'.tc.. f!.. C t+--l<rS5f/~ 
(Person signing t.!us iorm if heisbc is located at this r'acility's address) 

B. Individual. parent company, or organization with direct comrol over the facility. Emer full official le:zal name of 
the owner or parem company, if there is one. the maiiing address. and the name and tide of the official r;nresent1tive 
(responsible parry) signing this applic:::u:ion if he/she is loc:ired at address of oarem cornoanv. · 

1. Owner/Company Name: C .M. Christiansen Co., Inc. 

2. ,\,faiiing Address: P.O. Box 100, Phelps, WI 54554 
t:-lumcer :ma Sr.re:::. .Sox JJUI/or Route. C;ry, State. Z:;, Code1 

:3. Official Represenr.arive·s Name: Mr. Eric R. Christiansen Tide: President 
,P:rson s1grung :ms rorm if he:she :s locate!l lt the ladress of parent company 1 

a.. Responsible Parry's Name: ____________________ Tirle: _________ _ 
( If diffen:m irom onic::al rcprcsenaave 1 

C. !.Consulting Firm: Natural Resource Technology, Inc . 

., '·1 ··· d 23713 H. Paul Road, Pewaukee, WI 53072 __ ,v aumg A dress: ----------------::-----:~-----------------(:"/umber lna Sm:::. 3ox Jna1or Rou~. Cr,,·. Sute. Z:::i CJdc1 

:3. Comac:'s Name: Hs. Laurie Parsons Tide: Senior Environmental 
Engineer 

D. :-Sfame of Pe:-son co Re:::::·:e Discharge ~1onicoring Reporc Forms from Deparcmem: 

Ms. Laurie Parsons 

E. :--;ame of DNR Environme::c:il Response J: Re;nir P:-cgr:un \(anage:- ~·or chis P:-oje:::: 

Mr. Christopher Saari, Brule Area Headquarters 



II. SPECITIC INFOR.\1ATION ON PROJECT 

A. Poilutams 

-2-

1. The suspec:ed sources of the pollutants (estimatetcwantirv of marerial re!e!l.Sed and activities that contributed to the 
conmrninarion): Former wood treating si · Wood telephone poles were dipped in a 

treating solution consisting of #2 fuel oil mixed with 5 percent 

pentachlorophenol (PCP). 

2. Check all fuel and waste types suspected in the contamination at this site: 
___ Unie:u:ied Gasoline ___ Jet Fuel ___ Pesticides 
___ Le:u:ied Gasoline ___ W asre Oil ___ Fertilizers 
___ Diesel Fuel ___ Solvents 
___ He:itingOil X Other:Fuel Oil, Chlorinated Organics (PCP) 

3. Check all pollutants identified at this site: ( A Is o -s e:e. ~++(l.,d,.e d -tr, b \ e :s) 
__ BET.'{ (Benzene. Ethylbenzene. Toluene. Xylene) Pesticides/Fertilizers 
_X __ PA.Hs (Polynucie:ir aromatic hydro~bons) Total Recoverable Lead* 
_X __ VOCs (Volatile Organic Chemicals) _L Other Chlorinated Organics (PCP) 

* Include uosrremi receivin11: water hardness analvsis if Ie:u:i is derec~ed. . - . 

B. Tre:icrnem 

1. Describe rhe proposed tre:mnem system: During soil excayatj on acU vies, temi;:>orary 

dewatering will occur in Excavation Area #1 near MW-7 (see site plan). Water 

will be pumped from a sump in the excavation to an oil/water separator tank. 

Water will then be pumped through two bag filters in parallel and 2-750 to 1,00011 
grarular activate::l. carlx,n units :in series. A totalizing flm ITEter will rreasure tlE volt.ne of ,,;iater tre.ate::l.. 

2. Idemifv anv additives m be used fer de:mimr, softenimz, or desCliirn? of rhe rr~trnem svsre::n. P:-ovice :'.fater:ai .. ., - - - .. 
Safery Dara Shee~s . .......:N~o.:.:n;.;:e:.__ _______________________________ _ 

3. Anticipated disc:iarge srarrup :md dur:uion: __ S_u_m_m_, e_r_l_9_9_8__.., _l_w_e_e_k __ d_u_r_a_t_1_· _o_n ________ _ 

J.. Amic:pated :ate md volume of cre:ud ware:- :o be discharged: 50 gpm; 100,000 gallons total 

5. Proposed disc:1:i.rge loc:uion: An on-site contructed seepage cell (see attached figures 

for location and details/dimensions). 

6. (s :in air pe:-:nit from the DNR :iir :r,:i.nageme:-,,t progr::un required? ff nae, why nae'? No not required• 



-.:;-

Include the following information: 

1. A summary of an.alyti~ results for conraminams detected JI the sire. A-H"'" ~tcA. 

6. 

The results from rhft .JR,':,SI re::em voiarili:_ organic compounds (VOC) SC.'.1.Il. inc!uding methods used :md 
dete:::ion levels. ~~~~~~~est 

The results from an anaivsis of the following~lvnuc!ear aromatic hvdroc:u-bons (PAHs) inciudina 
• ~~ '\<.4--fel"l-\,S" - • ' ::, 

methods used and dete:::ion levels: ,ruvi c.l.._tc..l l'o'\ {'('b"'"cs--\-

benzo(a)amhracene 
benzo(a)pyrene 
benzo(b )fluoranrhene 
benzo(g ,h.i)peryiene 
benzo(k)fluoranthene 
chrysene 

dibenzo(a.h)anthracene 
fluoranthene 
indeno( 1.2.3-cd)pyrene 
naphthalene 
phenanthre.ne 
pyrene 

The lab should attempt to reach the lowest dete:::ion !eve! achievable for e:ic:i parameter bec::mse of the 
low limit for total PA.Rs. (EPA '.est method SW-846 8310 is re::orrur.ended) 

Tne concaminams proposed for periodic monitoring and demonsrr:irion of why any moniroring required in 
the permit should be exempted due ~o low level of ccmaminams in the wa.srewater disc:iarge. NI+ 

[nformation co support request for 3.r1y alteni..ate efrluem limit for disc::arges to grcundvvarer (Pm E. of 
permit) or r~quest for temporary exe::iption for in-siru discharges (Pm F. of permit l. Su ~ H4-c. lu. "'-- s ~ce +. 

Plans 3.nd sne::ific:irions of the oronosed rrearrnent sysrem ide::.rifying saiT.piing ;:ioims: for sunoiier 
furnished ;:,~cbge tre:itmem units:· of'Jy 3. flow diagr:1..-n. design sun1rr;.:;.ry. and unit sizing ::.l~:ilations Jre 
required. Se~ e.iL-1•r..,,t'°I+ .rp~cif,·cv.t,c.'.,J A"d. Cr..r-bo,, ,o~:1e ci:;.le-,,./~-f;~.., f'r"'rJv;d<_pl._ 

.-\ sire ::,ian that identifies 2e:1er:il land uses. UST s and oinelines. groundwate, monitoring and rec::,verv .. - " . - .. 
wells. comaminanr plume definition and zone of inrluence. other k: .. ,own spiils in the 3.re:i. septic :J.n.ks :md 
dr:iin fields. senaration disra.."'lces ro oorabie water sunoiv we!ls md reside:-:ces. :J.nd othe, ::::e:::ine:it .. .. .... ., " 

information. s~< <i-1-H-t.'i..tt7( f51,A.res. 

8. :.\ de::iiled mao of the orooosed disc:-iarze !oc:ition. showing if discharge is direc: or via a storm sewe, or 
orher ::::mvev~ce. Ind.ic:.;e disrance ~ro~ site to disc~arge loc:nion 3.nd orhe, :mpac:ed ware, bodies or 
wetl:inds. S e e c. f-.1.,,.c J..e~ fr~ IA-N-.5 . 

ff 3. city srnrm sewe, is used. :ipprov:d from ,he munic:paiit:; is :-e~u:red. 

[f J new outfail strnc:ure is proFosed. :he pians should ide:-:[i~; the .:;ucfail :ind :ncorpor:lte JFprcpr::ue 
erosion .::mrrol me::10ds. .-\ pe!'":';.:c for ~:prlp projec:s ( J.v::ubble ::c :::ost DNR offices; shouid be 
obtlined. 

\l'.,,I~ d ,.. . ii . .; •n•·.,~s th"'" me"'' ·verl-,n,.; iJ[O["•"·cn .,.,"''l" 0 ~"M[~ 'r· L-·, ,Yc: ..... r. ulSC:i:irges :ire [10[ J. O\\c'... l. •'-- ~: • -· · --~,,--, ~--· • -~~ ... ·~---~-, .:i \, ... '.'i'R [03. 
\Vis . .-\dmin. Code. 



ill. SIGNATURES 

A. Signarure of person completing the form. arresting to the accuracy and complete:iess of the sta.teme:us ma.de. 

~ Ci jj~ Nll.T hv<c'""''"+a I h~:n<tr b 1 ,~r q~ 

Name Title Date Signed 

Telephone Number 

B. This applic:uion must be signed by the official representative of the pemtitted facility (responsible pany) who is: the owner, 
the sole proprietor for a sole proprietorship, a gener.ti partner for a partnership, or by a ranking elected offic:al or other duly 
authorized representative for a unit of government. or :m ~xec-.irive officer of at le:ist the level of vice president for a corporation. 
having over.ti! responsibility for the operation of the facility. If the application is not signed, or is found to be incomplete, it will 
be rerurned. 

Title 

Date Signed 

P!e:ise submit the appiic:uion co the DNR distric: office ne:irest you. or ro: 
Depamnem of NatUr:tl Resources, WPDES Pe:m.it Appiic:uions-WT/2. 
P.O. Bo:c 7921. .'.vfadison. WT 53707 

A copy of the submirtJ.1 shouid also be se:it co the Deparn:ne::r Ll."S7 or E.~F Proje::: .'.vfamge:-. 

P:\Gene:-:ti\reissue-.g-,;;-..apl.grci 



C.M. Christiansen Co., Inc. 
June 12, 1998 
WPDES Permit Application 

Additional Information for the WPDES Permit Application 

■ Floating product is present at monitoring well MW-7 at a thickness between 0.005 
to 0.65 feet. An oil/water separator tank will be used to separate any free product 
which is pumped from the excavation. Free product separated (if any) and 
removed will be containerized and treated/disposed off-site as hazardous waste. 

■ Discharge Management Plan Item 5 - CMC requests that an alternate effluent 
limit using the NR 140 enforcement standard (1 ug/L) in lieu of the preventive 
action limit (0.1 ug/L) be established for pentachlorophenol. This request is based 
on the temporary nature of the discharge and the fact that the constructed seepage 
cell is located directly up-gradient of the excavation dewatering area (treated 
water which is discharged will be recaptured). Also, the detection limit for semi­
volatile method 8270 is typically greater than 1 ug/L. 

■ The seepage cell will be located near existing monitoring well MW-12. Hydraulic 
conductivity data and the soil boring log for MW-12 is attached for reference. 

■ The effluent sampling point will be located after both granular activated carbon 
units just prior to discharge. 

[w:/1226/permits] 
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Table 2 - Groundwater Analytical Summary 
Soil Remedial Action Options Report 

C.\f Christiansen Co., Inc. Former Pole Treatment Facility 
Phelps, Wisconsin 

Volatile Organic Compounds (µg/L) Polynuclear Aromatic Hydrocarbons (µg/L) 
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Table 2, continued - Groundirater Analytical Su111111a1J' 
C/·v1 Christiansen Co., Inc. - Phelps, WI 

Volatile Organic Compounds <,,g/L) I Polynuclear Aromatic Hydrocarbons (µg/L) I 

J 0 0 " " 0 

"" " " " " § ::. 0 

~ § ~ " " " - ~ § ~ " 0 0 .E 
" .c ..c " -5 :a 

~ " .0 .c § " >, >, i " " e fl e '" " ..c: " e :, " 0. N -5 .; ii 0 0 ..c 0 0 § :2 0 
2 0 § s § :a ~ 2 " :a " Q ~ ..c E .0 

" " 
..c: _:f " - .g ·c: ·c: };, ..c " ·c: .2 '" ·c: .E 1 " ~ ;:, ·c: 

" u " 
,... f-;' :, };, ,... ..c: 

~ f-;' g. 0 

" " 
0. f-;' il ~ i " fl " 2 ,;, ""' ill 

" .J. "" " " X 0. 0 0 ;. § 0 >, "; "1 <'f " ill "1 <'f " z " .c 0 
V) 0 0.. ,... X " ~ " ::r: < ci u: 

l\lW-9 7124196 0.15 nd nd nd 

I Iil8 196 0.14 nd nd nd 

l\lW-10 7/25196 34 nd nd nd 

11/18/96 7.5 nd nd nd 

11/6/97 17 
PI\IW-11 7/25/96 820 1 nd nd 

I Iii 8/96 720 nd nd nd 

I 116197 1300 
l\lW-12 7124/96 nd nd nd nd 

11118/96 045 nd nd nd 

l\lW-13 7/25/96 350 2 nd nd 
I 1/19/96 2.5 nd nd nd 

Pl\lW-14 7124196 nd nd nd nd 
I 1118/96 nd nd nd nd 

Wisco11sin Gro1111dw11ter Qm,li!r_ Stmrdurds 

NR 140 ES I I I 343 620 NS 480• 480• NS NS 200 70 NS 40 NS NS NS 
NR 140PAL 0.1 68.6 124 NS 96• 96• NS NS 40 14 NS 8 NS NS NS 

Notes: I. Only those parameters detected are identified in the above Table. Refer to laboratory reports for complete analyte list. 

2. Some of the laboratory rcpo11s use GW instead ofa MW designation for Sample ID. 

3. Bold. and shading denotes concentrations in exccedancc ofNR 1-10 enforcement standards. 

4. l\lultiple duplicates were collected from many of the monitoring wells on September 14, 1995. 

fliglu:st concentrations ddected at each monitoring point on each date are nott:d on this table. In some instances, results from 
two or mon: duplicates are compiled in the same line. Some duplicates are includi;:d on this table as noted. 

Footnotes: 

nd = parameter not dt:tected above laboratory method detection limit. 

-- = parameter not analyzed. 
NR 140 ES and PAL - Enforcement Standards and Preventive Action Limit, WAC NR 140. 

NS = no standard exists for compound. 

•=Proposed Public Health Groundwater Quality Standards. No established ESs or PALs exists for compound. 

J = assumed to be an estimated concentration of tentatively identifkd compound 

E = PCDPE interforence, Total-TCDD concentrations of0.270 Eng/Land 0.3800 E ng/L reported in MW-7. 

Totals include 2378-substitute isomers. 
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PERFORMANCf: 

CONTAMINANT 

Pentachlorophenol 

Toluene 

Xylene 

Ethyl benzene 

1 , 1 , 1-T rkhloroethane 

Chlorobenzene 

Naphthalene 

Phenanthrene 

TOTALS 

I !QUID Pl IASE CARBON USAGE ESTIMATE 
CAUBTROL® Corporation 

PROJECT: Natural Resource Technotooy 

#CONT # CARBON 

CONCfnnhl /OAY /OAY 

2553 1.53 5.75 
1.6 0.00 0.15 

16.7 0.01 0.28 
7 .1 0.00 0.64 
2.8 0.00 l.65 
3.1 0.00 4.79 

22.7 0.01 0.38 
64 0.04 0.56 

2671 1.60 ~ 
Calculation based on CARBTROL CSL carbon having an Iodine number of: 

~/o/G',' 

FLOW IN GPM: 50.00 

FLOW IN GPO: 72000.00 

#CONT # CARBON 

/1 ooo gal _LlillillJlsL 

0.02 0.08 

0.00 0.00 

0.00 0.00 

0.00 0.01 

0.00 0.02 
0.00 0.07 

0.00 0.01 
0.00 0.01 

0.02 0.20 

1200.00 

u fh~1'J1~1v1J-'W 1 f3vf~/6eHz.,e" ~ 5" ~-,bci C1--:J Efz<'r!I b&vtze1-, G­

t /fa'dl~/2~~ c~~fe-.J u.-11-~~ 
,? U!.etJ ;:tltf~a,1 ~dc5 ~-ii,/~~~ 
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CARBTROL® 
ENGINEERED SYSTEMS FOR E~-vIRONMENTAL CONTROL 

51 RIVERSIDE A VENUE 
WESTPORT, CT 06880 

TO: Julie Griswold 

COMP ANY: Natural Resource Technology 

REF: PCP Site: Carbon Application 

MESSAGE: 
Julie: 

(203) 226-5642 
(800) 242-1150 

FAX: (203) 226-5322 

FAX NUMBER: 414 523 9001 

DATE: 6/5/98 STATE: \VI 

TOTAL PAGES: c2 
TEL. NUMBER:9000 

As shown in attached Carbon Usage Estimate, at flow 50 gpm and using average concentrations ( your fax 
to Tom Lawn), carbon usage rate is about 14 pounds per operating day. Our L-4 Assorber with 1000 
pounds liguid phase activated carbon when piped in series will have a bed life before changeouc of roughly 
70 operating days. 

Did not have isotherm data on he:xachlorobutadiene, but compound should have high adsorption capacity 
on carbon and will not contribute to carbon usage to any degree, particularly at 1.2 ppb. 

Call if any questions. 

Sincerely 

FROM: C.E. O'Rourke CARBTROL 
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GENERAL DESCRIPTION 

Designed .for water treatment applications from 17 to 250 GPM, the High Pressure Series vessels provide the base 
for a full-scale high pressure adsorption system. With three models designed to hold between 1000 to 3000 lbs of 
media these versatile vessels are ideal for a variety of treatment applications where pressure design is a criteria. 
The High Pressure Series is available with pre-engineered valving and sk.id systems. Custom systems up to 
20,000 LB media capacity are also available. 

ASME Code certified vessels are available. 

The High Pressure series are the ideal base for a long term trouble free liquid phase treatment system. 

FEATURES 

High Pressure Series filters offer 3everal features and 
benefits for environmental, industrial and municipal users 
including: 

• Quality Steel Construction 
- Epoxy Interior Coating 
- Enamel Exterior Coating 
• PVC Distributor System with Large Coverage Area 
• Rinse Down and Slurry System 
• Back.flushing Capacity Standarc 
• Re-Activation and Disposal Available 
• Clear Water Drain Fitting 3/4" Brass Ball Valve 
• Vent 314• Brass Ball Valve 

SPECIFICATIONS 

I Model# (Add "HPAF-") 
' ' 

: 1000 2000 : 3000 / 
' ' 

!overall Height 85" 95" 
I 

96" I 
I . ! 
i Footprint (Square} ':I-" 48" ' 60" .. -=i 
I 

I 

i Inlet / Outlet (ANSI Flange) "'" 3" i 3" i 

i 
"-

Design Pressurn (PSI) 90 90 90 
I 

i I 
Max. Temperature (F) I 

1.40 140 140 I i 
! l Design Flow (GPM) • I 

135 I 50 90 i I 
Carbon Capacity (Lbs.) i 1000 2000 i 3000 i 

I I i 
Shipping Weight (Lbs.) 

I 
l i800 3100 ; 4600 ; 

• Design Flow ba:sed on 10 mm contact :ime. (2) lilter.s senes operanon. 
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Important: The 1nformat1on containeo on !he soec1ficat1on snee! :ind proouc: drawing are 10 the ::-est 
of our knowledge accurate. TetraSolv. lnc. ma1<es no reoresentation as :o the su1t,rn,ii1y o/ \he pre<luc! 
for any particular use or purtx)se. TetraSolV Jssurnes no respons1b1irty '.or claims ans,ng out of ::reach 
of warranty, neglIgen~. stnc: :1ab1hty, or otherwis-e 1s iim1tea to the pur::iase pnc<! ol this ;:roduct. 
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MEDIAS 

Steel tank series filters are available with 
the following medias: 

- Re-activated 8 x 30 mesh carbon 
- Virgin 8 x 30 mesh carbon 
- Organifillc clay/anthracite 
- Filter-Ute, iron removal media 

The standard media •Supplied is re­
activated 8 x 30 coal based carbon. 
Call for pricing on alternate medias. 

Many other medias are available and our 
sales staff suggest a media which would 
best meet the needs of your application. 

INST ALLA TlON 

Filters should be installed on a level 
surface capable of supporting the filter Jt 
operational weight. Prior to connection, 
fill the filter with water and allow to soak 
for 24 hours. Backflushing the bed is also 
recommended prior to use. Connect the 
filter to the process line. Two filters in 
'series' operation is generally 
recommended. Where there is 
insufficlent back pressure on the 
discharge line to keep the adsorbers 'wet' 
the use of a 'loop' is recommended. 

Additional accessories such as pressure 
relief valves and filter housings are also 
recommended when the pressure may 
exceed the design limitations or there 
may be excess particulates in the liquid 
stream. As always we recommend you 
review the specific installation with a sales 
representative. 

OPERATION 

W . .\TERTEK TOMU. WN 

STEEL TANK SERIES PRESSURE DROP 
8 x 30 Acl'ivated Cartlon (Bacx-11ushed clean cea) 
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STEEL TANK SERIES TYPICAL INSTALLATION 

Filter1PRV FleJOble Connections V ac:.ium BreaK 

I 

~ 
I I -

Steel steei 
ianK 7ani< 
Series Series 
;:ilter Filter 

L:iop 

□ 
Sucp,y Pump 1 T Oisc:-iarge 

Drain / Samele ?ort 

Operation of the steel tank series filters requires little more than penodic monitoring of the following: 

Pressure reading at primary and secondary influent. A normal increase in the amount of pressure drop will occur 
throughout filter operation. In long term treatment systems it may become necessary to backflush the unii as the 
pressure nears design limitations. 

Inspect discharge stream for filter media. In the event of distributor failure filter media could escape into the 
discharge stream. Additional monitoring of accessones may be necessary, please refer to your operational manual. 
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TetraSolv's High Pressure Steel Tank Series Adscrbers are supplied indMdually or ccupled with additional aCC2SSOries such 
as TetraSolv Series I Valve Systems and other OEM equipment f-i9' Pn!ssl.re Series Adscrbers are generally servicoo 
on-site utilizing either vacuum or slurry service equipment. Fa- service please ccntact yocx sales representatM!. TetraSolv 

·offers-many types of GAC which can be S!lled:ed fa' tile ~ific treatment 3'l¢'icmc:n. ·· · · 
. . 

High Pressure Series Adsorbers are. carbon steel pressure ....essels vd'I wiyt ester lining (ether systems available), · The· 
High Pressure Senes Adsorbers are available with ASME COde stamped as an cpion. 

The specific data sheet with drawing may be referred in these instructicns. 

SHIPMENT 

High Pressure T2mk Series Adsorbers are shipped 
when possible upright with GAC pre-loaded. However, 
with larger systems it may become necessary to ship 
the High Pressure Tank unit on it's side with a without 
the GAC pre-loaded. lhe High Pressure TanK series 
Ac:lscrbers when shipped upright m-e generally bolted 

. to timbers for fcrldift movement. All High Pressure 
Tank Adsort:ers are fitted with lifting ~ capable of 
lifting the vessel with dry media only. Certain special 
systems may be pre-plumbed and skid mounted and 
may require specific shipment methods. Contact your 
sales representatiw if ~u have any questicns regard­
ing shipment. 

WETTING AND DEAERATION 

Dry activated carbon must be wetted and deaerated 
prior to use. This r:;rocedure displaces air frcm the 
internal structure ci the cart:,a, granule, thus assuring 
that the liquid to be treated is in contact wrtn the 
carbon surface. 

Prior to operatioo, the adsorber rriust be filled with 
clean, uncontaminated liquid. The re:ommended 
method for filling the -...essel is through the outlet line. 
~n the inlet line to purge air from the system. Feed 
water into the outlet line until water nc:,.,vs frcm the inlet 
line. The wet carton should be allowed to set fer a 
minimum of 24 hours, but preferably fa 72 hours, to 
allow mcst at the c:artx::o internal surface tc be wetted. 
A guide is awilab4e to indicate how much of the 
internal surface becomes 'Netted o.,er time. 

Alter wetting, the ca-bon bed can be deaerated by 
draining the adsort:>er, and again filling tt,e adsort:er 
uplcw with unccntaminated water. This p.-ocedure will 
eliminate any air pcd<ets 'Nhich may have formed 
bet\'teen the carnai granules. The Adsorber is now 
ready for operaticn. 

0 

Q 

TYPfCAL .I-UGH PRESSSURE STEEL TANK 
SERJES INSTAl..L.lt770N 

INSTALLATION 

The Adsorber(s) should be set on a flat surface, 
capable of suppating·the operating weight of the unit 
or s)'Stem. Operating weights are listed on the specifi­
catim stieet. 

If thefitter(s) is supplied individually the inlet and outlet 
pipi~ sha.Jfd be cainected to the unit using either 
flexil:ie hose a hard piped. The outlet piping should 
be desigl8:f to aao.v flooded operation ct tne Adsorber 
at all times to assure effective operation If the outlet 
line does net p-o,ide fer back pressure en the Adsc:r­
ber unit. ttien the cfischarge piping should include an 
elEM:iecfpiping lcop to assure flooded operatico. 

If the ~ pump is capable of p.-oducing pressure 
greater than the design limitation a the fitter it is 
recommended that a rupture disk a pressure relief 
Yc!lve be installed 

Carbon futers C2!ll"I be manifolded in peraUei operation 
fer higher !CM/rates. Series operation is the preferred 
meth:Jd a ~icn as it P""c,.,ides fcr the greatest 
degree cl bed utilization 

If water aJndtic:n\ such as high suspended sdids exist 
a filter should be instaJled p.-icf to th~ Adscrt:er. A 
simple cartridge or screen filter helps p~nt pressure 
buil~ in ttle GAC bed. Many other water issues may 
effed Adsort::er operation and we therefcre recom-

TETRASCt.V, INC. -484 E. CARMEL DR.,# 339- CARMEL, IN 4€032 WATER TEK SERVICES 
39 Clayton Avenue 

02/19/98 17:05 

Lake Villa. Illinois 60046 
(847) 356-1414 Fax 356-6967 
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merd yoo discuss your specific installation with ycur 
sales representative. 

OPERATION 

With the Adsorber full of liquid, flON can be introduced 
to the unit. Uquid enters throuoh the inlet connection. 
fla.vs do.vnward through the carbon bed and exits 
through the outlet connection. 

Flowratet. to the Adsorber ghould be determined based 
upon the required contact time bet'Neen the liquid and 
the carbon media The required contact time normally 
is determined prior to installation and operation of the 
Adsorber. 

BACKFLUSHING 

It is generally recommended ttlat cart:xm bedS be 
backf!ushed periooicaJly. Bacl<flushing helps to reduce 
and equalize pressure drop across the GAC bed as 
.....-ell as removes collected particulate from the top of 
the bed. Backflcm rates generally are 4 to 20 GPM/ 
FT2 

• Bacl<f1ush1ng should begin at a low rate and pro­
ceed upwards. 

Clean. uncontaminated liquid shculd introduced to the 
unit through the outlet connection. This liquid flo.vs 
up.vards through the unit and should exit through the 
inlet line - directed to a backflush water collection point 
or drain. The flow rate should not be high enough to 
cause a sionificant quantity of carbon oranules to exit 

MONITORING 

Adscrt:er units only require i:enoo1c monitoring if 
proi:eny installed. The fellowing items may be moni­
tored: 

1 ) Pr~sure: Check inlet and outlet pressure. 
Increase in pressure differential may indicate 
build-up of filtered solids. Never exceed maxi­
mum design pressure cJ filter. 

2) Samples: Inlet and outlet sample points if pro­
vided fer liquid analysis to determine system 
performance. 

3) Air: Check for trapi:;ed air by opening upper 
vent valve and allowing small amount of liquid 
to flew out If your system was provided with 
automatic vent systems it is still necessary to 
periodically verify their cperat1on. 

AOSORSER SERVICING 

The Adsorber may be serviced on-site using either 
vacuum or slurry removal methods. Prior to servicing 
the umt should be closed af from influent and effluent 
lines and any electrical devices or connections should 
be tagged off. If the unit is to t:::e vacuum serviced it is 
recommended that the filter be drained r:i all water 24 
hours prior to service. 

After remaval of the spent carbon is complete, it is 
recommended that the inside of the Adsorber be 
washed to remove all contamination and any trace of 
spent carbon. After system is washed, the Adsorber 
should also be checl<ed thoroughly and any minor 
maintenance conducted. 

WlNTERIZJNG 

If adsorter Will be Shutdewn for extended periods in 
climates where freezing may be a problem certain 
procedures should be taJ<en to protect the adsorber. If 
possible bad<f1ush the unit Drain all water from the 
adsorber utilizing the effluent connection and the drain 
pat if availa.Dle. When draining ·anew air to enter the 
system by venting the influent line. Store the drained 
filter 'Mth system vented. Caution should t:::e taken 
during system startup fcilONing exposure to freezing 
ca,ditions as the carbon may still be in a frozen state 
days or weel<S arter. Refer ta the startup procedure 
earlier in this document 

SAFETY CONSIDERATJONS 

Wet. er dry ~.ivated carbon preferentially remCM:S 
oxygen from air. In closed or partially closed contain­
ers., oxygen depletion may reach hazardous levels. If 
wcrl<ers must enter a container containing carbcn, 
appropriate sampling and work procedures should be 
followed for potentially !cm-oxygen spaces - including 
all applica~e federal and state requirements. 

Never exceed maximt.m oi:erating pressure of the 
adsorber. 

02/19/98 17:05 TX/RX NO. 4363 P.003 ■ 
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Strainers 
or Bag Filters: 
Your Choice! 

Knight strainer/filter housings are made in 
many sizes. and all can serve as basket 
strainers (for particle retention down to 74 
micron size) or as bag tilters (for particle reten­
tion down to 1 micron size). In all cases, covers 
are easily removed, without tools, and the 
basket or bag is easily cleaned or replaced. 

FEATURES 
• Large-area, heavy-duty· baskets 
• Low pressure drops 
• Housings are permanently piped 

• Covers are O-ring sealed 
• Carbon steel, or stainless steel 

(304 or 316) housings 

• Alf housings are e!ectropolished to resist 
adhesion of dirt and scale 

• Adjustable height legs 
• Easy to clean 
• ASME code stamp for 150 or 300 psi 
• Liquid displacers for easier servicing 
• Special options inc!ude filter bag hold-down 

devices. sanitary construction, different outlet 
connections. higher pressure ratings, extra­
length legs, heat jacketing, ar.d adapters for 
holding filter cartridges. 

• Multiple-basket and duplex units are available 

Dual Stage Straining/Filtering 
All Knight AK-CK housings can 
be supplied with a second, inner 
basket which is supported on the 
top flange of the regular basket. 
Both baskets can be strainers (with 
or without wire mesh linings) or 
both can be baskets for filter bags. 
They can also be mixed; one a 
strainer basket, the other a filter 
bag basket. Dual-stage action will 
increase strainer or tilter life and 
reduce servicing needs. 

2 

@002 
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Covers are secured by 
three eyenut assem­
blies. One of them acts 
as a hinge when cover is 
opened. PK-GK can also 
be ordered with a lighter 
cover. held in place with 
a single quick-opening 
clamp (photo on cover). 

MUL Tl-BASKET MODELS 
Larger units with multiple baskets (from 2 to 17) 
are also made. They can handle flows from 400 
to 3500 gpm. 

DUPLEX MODELS 
Most of the models described here are also 
available as duplex systems. Two units come 
piped together with valves to oermit continuous 
use of either unit while servicing the other. One 
lever actuates all valves simultaneously. 

Operation 

HOUSIHG 

COVEii 
aASUT 

Unfiltered liquid enters the housing above the 
bag or basket and passes down through them. 
Solids are contained inside the bag or basket 
where they're easily and completely removed 
when the unit is serviced. A hinged basket bail 
is pushed down by the closed cover. to hold the 
basket against a positive stop in the housing. It 
helps prevent bypassing of unfiltered liquid. 

Fluid bypass_around the bas,~et is prevented 
by an optional O-ring seal betwsen the basket 
rim and the housing ID. This seal is required on 
RK-CK bag filters. The PK, GK. JK, AK and UK 
filters don't need this O-ring because the OD of 
the filter bag seals against the housing itself, 
rather than against the ID of the basket rim. 

A single cover gasket is used to seal the 
opening, and covers can be installed and remov­
ed without tools. 

·;,·_-\.TERTEK TO)lU.W'.'i @003 
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Uquid Displacer Option 

•· 

",;~ 

All strainers or filters can be supplied with a 
liquid displacer. When in use the displacer (a 
sealed 304 stainless steel cylinder) is inside the 
strainer basket or filter bag, displacing liquid that 
would otherwise fill the inner space. When the 
cover and displacer are removed, the level of 
liquid withi~ the strainer basket or filter bag is 
lowered which results in less product loss, and 
fast, easy changes. 

If the weight of the cover-displacer assembly 
is a concern (the heaviest, on an AK 30, is 20 
pounds) you can easily detach the displacer. 

\ 
Construction Materials( 
All housings and other wetted parts not other­
wise specified can be ordered in carbon steel, 
304 stainless steel, or 316 stainless steel. 

Four different materials can be ordered for 
all seals involved. 

All baskets and mesh linings are made of 
stainless steel. 304 stainless will be suoolied 
with·carbon and 304 housings. 316 stainless 
with 316 housings. 

Convenient Piping 
Arrangements 

Style 1 
Bottom outlet 

Style 2 
Sida outlet 

Style 3 
9ottom outlet 

'N1tt1 elbow 
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Many basket options 
The baskets offered will permit the straining and filter­
ing of a wide variety ct fluids, to. reta:n solias of almost 
any size. 

All baskets are easily removed and cleaned. All are 
made in depths to suit the housing selected. 

Plain perforated strainer basket. 
Choose from the following perforation sizes: 1/4, 3/16, 
9/64, 3/32, and 1ns inch. 

Perforated strainer basket with wire mesh 
linings. 
High quality wire is used, in mesh sizes 20, 30, 40, 
50, 60, 70, 90, 100, 150, and 200. 

Filter bag basket. 
They have 9/64-in.-diameter perforations, for a 51 
percent open area. They accept standard size filter 
bags. 

SINGLE-STAGE BASKETS 
(all models) 

Single-stage per­
forated strainer 
basket. with or 
without wire mesh 
liner. 

Single-stage filter 
bag, within car­
/orated basket. Can 
also be wire mesh 
lineo. or be made 
ent1raly of heavy 
wire mesh. 

Dual-stage straining 
can be done with 
two per1orated 
strainer baskets. 
with or without wire 
mesh linings. 

W.-\TERTEK T0~IU.IVN 

Choosing a basket strainer 
or bag filter 
Once the choice between straining a fluid (removing 
particles down to 74 micron size) and filtering it 
(removing particles down to one micron) has been 
made, the cnoice ot which size Knight model must 
be made. All seven models and the baskets and bags 
that go in them, are of the same basic design. They 
differ in dimensions. capacities, maximum pressure 
ratings. and pipe size. Selection is basea on these 
variables. 

PRESSURE DROP DATA 
Basket strainers and bag filters are usually selected 
so that the pressure drop does not exceed 2 psi, 
when they are clean. Higher pressure drops may be 
tolerated when contaminant loading is low. 

The pressure drop data is accurate for all housings 
with strainer or filter bag baskets. When filter bags 
are added, total pressure drop becomes the sum of 
the pressure drop as determined by the steps below. 

Follow these easy steps: 
1. Using the desired pipe size and approximate flow 

rate, determine the basic pressure drop from the 
appropriate graph. 

2. Multiply the pressure drop obtained in step 1 by 
the viscosity correction factor found in the accom­
panying table. This is the adjusted (clean) 
pressure drop for all baskets, without filter bags. 

Vi:JwtT, c;ss 

. i I 51 : !OIi i Z00 i 40D 
:1H,OI, I i 

~II ununeo tw.uu : .55 .BS, l.OD: I.ID I 1.20. 
!0-rrres,n hrtld .7J : 95 · 110' 1.40 . 1.:0 . 

SO-mun 11n,a .77 I 1.00. 1.30: I.Sil l.iO , 

30-mnn hnea I 23 ' 1211 ! 1.50 1.go 2.10 
:CO-mun 11n<d I.Oil I.JO i I.SO 2.20' 2.40 
:OO-mt:sn linad ' I.JO i. 1.iO I 2.10 '. 3.00 , 3.40 

TWO-STAGE BASKETS 
(AK 30 only) 

Beth inner and 
outer filter bags in 
!his dual-stage con­
figuration can be at 
the ihraw-away or 
cleanable type. 

A ritter bag within a 
wire mesh-lined 
outer basket. Mesn 
is backstop if bag 
ruotures or 1s 
missing. 

600 !00 ! 1Dtllll 2Dllll 

; I 
1.40 1.50 1.50: I.BO 

I.BO · um: Z.00: 2.30 

Z.10 2.20 z.:io , 2.80 

2.40 2.60. 2.i!O . 2.SD 

2.70 3.00 , J.JQ uo 
3.90 UQ I s.OD , s.ao 

A perlorated 
strainer casket (with 
or without wire 
mesh lining) inside 
a filter bag gives 
effective oual-stage 
stra1ning-filtenng. 

L4] 004 
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The following model descriptions and flow tables can 
be used to aid in selection, and make comparisons 
between the various styles. 

GK-PK-For flow rates to 50 gpm 
• Pipe sizes 3/4 thru 3-inch. NPT or flanged 
• Two basket depths: 6 or 12 inches (nominal) 
.• Three pressure ratings: 200 osi (with clamp cover) 

and 300 or 500 psi (with eyenut cover) 
• ASME code stamp available 

BASKETOATA 
Oei,tn &trtaca 

Nom1naJ Diam111er Area Volume 
{Inches) fll'IChesJ (sq, IL) (cu. in.) 

6 3.9 o.s 65 

- 12 3.9 1.0 130 

JK, AK and UK-Fer flow rates 
to 100 gpm 
• Delivers 3.4 square feet of basket or bag surface 

area without need for ASME code construction 

• Pipe sizes 3/4 thru 4-inch, ~PT or flanged 
• Three basket depths: 12, 18 or 30 inches (nominal) 
• Two pressure ratings: 150 psi or 300 psi 
• ASME code stamp available 

BASKET DATA 
Oeptn SurtaC8 

Nominal Diameter ,.\nra Volume 
finches) (mdlllSI (sq. tt.) (cu. in.) 

12 5 1.3 235 
18 5 2.0 350 

:30 5 3.4 630 

' CK-RK-For flow rates to 220 gpm 
• Pipe sizes 3/4 thru 4-inch, NP: or flanged 
• Two basket depths: 15 or 30 inches (nominal) 
• Two pressure ratings: 150 or 300 psi 
• ASME code stamp available. 

BASKET DATA 

O!!pfn 
Nominal 
Oncnes) 

15 

Diameter 
nnc:ias) 

Su:iacs 
A,ea 

(BC. ti.) 
'-iblume 
(cu. ,n.) 

. ~30 

.,,,,r 
6.7 
6.7 4.4 

500 
1000 
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10.0 

8.0 
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Modal l 
PK 6 

Bag 
SLza 
P3S 

GK12 

Bag 
Size 
P4S 

JK-12 

Bag 
Size 
P7S 

I 
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Size 
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Bag ~ 3 
Size , 

?25 I 4 

5.5 5.2 3.5 5.0 

5.5 5.2 3.5 ·s.o 

6.0 5.8 3.5 5.0 

6.0 5.8 3.5 5.0 

6.0 5.8 3.:5 5.0 

5.5 5.2 3.5 5.0 

5.S S.2 3.5 5.0 

6.0 5.B 3.5 5.0 

6.0 5.8 3.5 5.0 

6.0 5.8 3.5 5.0 

6.1 4.3 
1

6.0 

6.1 4.3 6.0 

6.1 NIA 4.3 6.0 

6.1 4.3 6.0 

7.0 4.3 6.0 

6.1 4.3 6.0 

6.1 4.3 6.0 

6.1 NIA 4.3 6.0 

6.1 4.3 6:0 
I 7.0 4.3 6..0 I 
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Features 
• Compatible with a broad range 

of liquids 
• Durable 
• Only one moving part in the 

flow stream 
• Magnetically coupled 
• Exclusive Retro Thrust" feature 
• Easily installed and maintained 
• Lightweight compact design 
• Internal strainer 

Trie MVR Series turbine meters 
are accurate, rugged. inexpensive. 
and compatible with a wide range of 
liquids. 

The MVR Series meters have only 
one moving pan, the rotor. The 
rocor·is magnetically coupled to the 
tocalizer or pulse transmitter. 

Hersey· s exclusive Retro-Thrust» 
feature and jewel sapphire bearings 
significantly reduce wear and extend 
the operating life of each MVR 
meter. Retro-Thrust~ allows the 
rotor" s shaft to float against the 
downstream bearing at low flow. As 

:~ :". _: 

-t:t ·Jr . 
...~ .... · :. 

.\; ··•':'- ·:·- FEB 2 -6 1998 
··.·. · . ..., .. -· _._. __ 

flow rate increases, the rotor floats 
away from the bearings. At high 
flow rares. the rotor shaft floats 

· against the upstream bearing. 

MVR meters include the Hersey 
Dura-Dri"' totalizer for local 
totalization without external power. 
The Dura-Dri"' totalizer is perma­
nently sealed to prevent moisture 
damage. 

The MVR meters are available in 
sizes I through -4 inches in standard 
or industrial construction with 
square wave pulsed output or 
calibrated contact closure. 

.. , d"""'"", ,, Flo"· .\l~ISurement, lnc. 



Specifications 

F1ow rates: 
Size (in) Model gpm 

1 MVR30 1 - 30 
1 1/4 50 1.5 - 50 
1 1/2 100 2 - 100 

2 160 3 -160 
3 350 4 - 350 
4 650 5 - 650 

Accuracy: :::1.50% over full flow 
range. :::0.50% over reduced 
flow range 

Pressure: Bronze: 150 psi max. 
Temperature: Standard: 130° F 

Industrial: 200° F max. 
Materials: 

Standard 
Body - Bronze 
Bearings - Jewel Sapphire 
Bushings - Graphitar 
Inlet hub - Polypropylene 
Rotor - Noryl 
Rotor shaft - Chrome plated 

316 Stainless Steel 
Strainer: Noryl 

Industrial 
Body - Bronze 
Bearings - Jewel Sapphire 
Bushings - Graphitar 
Inlet hub - Foamed Polypro­

pylene 
Rotor • Polypropylene 
Rotor shaft • Chrome plated 

316 Stainless Steel 
Strainer • Stainless Steel 

Unit of measurement: 

Model 
30 & 50 

100 & 160 
350 & 650 

gallons/ 
sweep hand rev. 

10 
100 
100 

Note: 4" is available for cold water 
only. 

··.~· 

~ with R-38 Transmitter 

Typical Applications 

~le!erwith 
R-33 Transrniner 

I 
BTU 

Flow Rate Batching Calculacor 
Indic:uion & Control 

I 
Proportional l Tot.alizer Proportional Outpuc 

Output 
I 

I I I 
Chart I Computer I Chart I Compme, I Recording Recording 



Typical Performance 
(gpm) 

Size Model Line:irity A 
l" 30 ±l.50% 1-30 

l 1/4" 50 ±l.50% 1.5-50 

l 1/2" 100 ±1.50% 2-100 
211 160 ±1.50% 3-160 

3" 350 ±1.50% 4-350 

4" 650 ±1.50% 5-650 

Typical Performance Curve 

Max. Pressure Drop 

7 psi@ 30 gpm 

6 psi @ 50 gpm 

11 psi @ 100 gpm 

11 psi @ 160 gpm 

11 psi @ 350 gpm 

14 psi@ 650 gpm 

,---------- Un-■rily A,-----------j 

0 Linearity A 

Options 
R-38 Electronic Pulse Output 
The R-38 is a blind. uncalibrated 
pulse output for use with the MVR 
Series turbine meters. The R-38 
easily replaces existing registers. It 
uses a Hall Effect Switch to sense a 
magnetic south pole and produce a 

pulse output. 

Model Nominal Pulses/Gallon 
MVR 30 l~.O 
yfVR SO 69.2 
:\i1VR 100 52.2 
MVR l60 15.3 
MVR 350 7.9 
MVR 650 -4.9 

R-39 Totalizer with Form C 
Reedswitch Contact Closure 
The R-39 provides a total of liquid 
metered :ind a calibrated contact 

closure. It can also be used to 
switch a remore totalizer. 

Model 
MVR 30 
MVR 50 
MVR 100 
MVR 160 
MVR 350 
MVR 650 

Contact Closure/Gals. 
1 pulse = I gallon 
I pulse = I gallon 
I pulse = IO gallons 
I pulse = 10 gallons 
1 pulse = IO gallons 
I pulse = IO gallons 

Accessories 
• Pulse to DC Converter - Model 

[005 
• Flow Rate Indic::itor/Totalizer -

Models I 020 :ind I 030 
• 8::irch Controller - Model 3030 
• Btu C::ilculacors - Models 700 I, 

7002, 7003, 7102, and 7020 

Selection Guide 
Use this selection guide to create the 
model number of the WR turbine 
meter that best fits your application. 
When ordering. advise your local 
Hersey representative of the liquid to 
be measured. viscosity, minimum 
and maximum flow rates. and tem­
perature and pressure ranges. 

Typical Meter ~umber 

MVR . B • I • 100 • P • G • F 

Body 
B • Bronze 
Construction 
S • Standard (up to 130° F) 
I • Industrial (up to 200° F) 
Line size 

30 - 1 inch 
50 - 1 1/4 inch 

100 - 1 1/2 inch 
160 - 2 inch 
350 - 3 inch 
650 - 4 inch 
Output 
T- Dura-Dri"' Totalizer 
P - R-38 Pulse Output 
C - R-39 Contact Cosure 
Units of measure 
G - Gallons 
Adaptors 
C - Couplings 
F - Companion F1anges (3" and 4") 
N - None 



Dimensions 
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\MV-R30; 50~ 10thnd 160 MVR 350 and 650 

. "Siize 1(inches) 11 ID 1/4 
I 

1 1/2 

I 
2 3 

-.I 
4 

\Model ·30 -50 100 160 350 650 
'Al Length 7 L/2 9 9 10 1/2 12 14 

I B.i Height -5 -5 l/2 5 3/4 ~ 1/4 8 7/16 9 3/8 
t C.,'Width 3 3/4 :4 1/4 4 3/8 · 5 3/8 7 7/8 9 3/4 
I D.1 Centerline to base I 131'16 2 3/8 2 3/8 3 3 7/8 4 5/8 
I E.: End Connections l" .ll,lPSM* , r l/4" .l)..IPSM* I 1/2" NPT 2"NPT 3" 150 lbs 

I 
4" 150 lbs 

external external internal internal flange flange 
I F.' ,No. bolt holes 4 8 
' G.! Bolt hole diameter I 5/8" 

I 
5/8" 

I I :H.! -Bolt circle diameter I 6" 7 1/2'" : 

__ '._N_e_~-w_e_ig_h_t_(l_b_s._) _ _..:.., __ ·_5 __ ..,__ __ ·_.8 _____ 10 _____ 1_6 __ ....__ __ 3_8 _____ 68 __ ---'I( 
.._ Cnuplin\!, are aYail:1ble to :1dat1r to NPT (N:1tinn:il Pirie Thre:1di 
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Miller, Donald 
Tuesday, June 30, 1998 7:51 AM 
Flaherty, Peter D; Mulholland, Timothy S; Kafura, David J 

Cc: Saari, Christopher A; Hosch, James A 
Subject: RE: Waste Determination - Penta contaminated soil 

Dave, first of all thanks for the comments. Second, I don't know why F032 was even suggested, 
but it was. I think they are "farming" for a waste code. I agree that F032 would be a poor choice 
even if it was possible to use, for many reasons, but the LDR's are certainly a major one if they 
decide to replace treated soil onsite. Third, I spoke with Chris and he is reviewing the RCL 
proposals, and your comment that they need to look at a// the contaminants of concern is a good 
one. As I stated in my note, I don't see how they can say their waste will be D037. If the facility 
decides to do this, I will not issue the variance. This could result with their digging up the soil, 
doing tclp and if it does not trip tclp, they could claim it is not a hazardous waste. Then, we go 
to court, I guess. That is why I want to be certain that if they don't call this a listed waste, (F027) 
I will require that of them before they can get a variance. My question to Pete is if we get into a 
legal issue with the waste code, are we ready to take them to court to make another 
determination, and what does this do to their agreement to clean up this year? Potentially, we 
could have an illegal treatment facility. I am quite certain they will want a meeting or conference 
call to discuss these issues. I want to send a letter back to the facility stating I have received 
their variance request and the plan review fee, and think I should state at that time that we will 
not issue a variance unless the waste code issue is resolved. What do you all think? 

Sent: Monday, June 29, 1998 2:58 PM 
To: Flaherty, Peter D; Miller, Donald L; Mulholland, Timothy S 
Cc: Saari, Christopher A; Hosch, James A 
Subject: RE: Waste Determination - Penta contaminated soil 

Time out. First, for the wood treating HW codes to apply, in this instance F032, the 
wood treating process had to be pressure treating with pentachlorophenol. It is/was my 
impression that the wood treating rules do not apply to surface protection (pole dipping) 
operations. This is why EPA went from F032 to F034, F035 under listings in FR. They 
have deferred on F033 which is reserved for surface protection using chlorophenolics. 
This is based on the 12/06/90, FR Wood Preserving Final Rule. So, I believe F032 is 
not available to CM Christiansen. And actually Don, it is a good thing because EPA 
would have to issue the LDR variance for F032 because we don't have the wood treating 
LDR's in our code yet. Pre-RCRA doesn't matter for wood treating HW codes as what is 
being proposed would be active management of a HW anyway. 

Next. The D037 TCLP is great for everyone else that followed the F027 EPA listing, 
because there was a flaw in the federal listing. That flaw was corrected at the state level 
when WI incorporated F027 to include; used and unused formulations containing 
pentachlorophenol, etc, etc. It is my opinion that if someone finds pentachlorophenol 
contamination and cannot find any reason whatsoever for it to be there, then the TCLP 
level is appropriate. On the other hand, a wood treatment (pressure or surface coat) 
facility that has penta contamination better be calling it an F027, because it is 
appropriate in Wisconsin. 

Finally, I assume that the treatment request also plans for the remediated soil to be put 
back onto the ground. For the variance approval (and request) the consultant needs to 
request a LDR variance to re-deposit the treated soils onto the site. This is where you 
would want to work closely with Chris on reviewing the proposed NR 720 RCL's for the 
site. Hopefully they have included all the potential RCL parameters; penta, dioxin, 



PAH's, furans. Based on the technical review of the 720 numbers as being appropriate 
for the site, then issue the treatment variance with a couple of Findings, Conclusions of 
Law that would allow redeposition above the LOR numbers, as long as the treated 
numbers are below the calculated 720 numbers. That's my 'learnt opinion'. 

From: Miller, Donald L 
Sent: Monday, June 29, 1998 11 :45 AM 
To: Flaherty, Peter D; Kafura, David J 
Cc: Saari, Christopher A 
Subject: Waste Determination - Penta contaminated soil 

I recently received the variance request for soil treatment of PCP contaminated soil 
at CM Christiansen in Phelps. The request for variance came with the plan of 
operation and I now have a $1,200 plan review fee. After briefly reviewing and just 
checking for a few details, I realized that they did not call their remedial soil wastes 
an F027 hazardous waste. I called the engineer at Natural Resource Technologies, 
Laurie Parsons, and she said the generator did not think F027 was appropriate and is 
suggesting D037 for pentachlorophenol. I asked if she had seen the 'Balko Trailer" 
memo, and she, as well as the client have. Ok, I said, it IS up to the generator to 
make a waste determination, BUT how can they tell me it is NOT a discarded used 
or unused formulation containing PCP? She also said that Christiansens were 
wondering if F032 could apply? This code is for preservative drippage and process 
residuals, but certainly may apply here if the generator knows for certain that the 
penta in the soil came from drippage, which they seem to know, but haven't exactly 
said yet, right Chris? However, this may have been pre-RCRA, so we get into that 
whole business then too. She stated that the generator has NOT determined this as 
yet however. I cannot see how they would choose F032 over F027 as the latter 
would probably allow for solid waste disposal in Minnesota, another option they have 
considered, certainly they can't do that with an F032 listing. Chris, do we have any 
documentation that they managed the treated poles by allowing them to drip over 
something other than a drip pad or tank? Like, maybe, the ground? 

CM Christiansen ran a PCP pole dipping operation in Phelps from the 1950's until 
the late 1970's. They are now a holding company no longer doing lumber business, 
and have a consent agreement under spill law to clean up their contaminated soil in 
1998 .. They are willing to do this, but don't have endless deep pockets. It would 
seem that bio-remediation with redisposal on site would be the best way to go, and is 
what is being proposed. Whether or not F027 is used for the waste code should not 
hinder this remediation. I can do a conditional approval, if all the ducks are in line, 
and state in the approval that this is an F027 waste, and not allow treatment unless 
the generator agrees, or I can do an incompleteness report and possibly hold up the 
cleanup, which gives the RP an out if they want it. Not a real good idea, it seems. 
So my question to Pete and Dave-Should I just do a conditional approval, if 
everything else checks out and call the waste soil an F027 waste, saying that the 
generator should acknowledge this before we do the final variance approval? I await 
your learned opinions. 

Don 



Minnesota, another option they have considered, certainly they can't do that with ari· F032 
listing. Chris, do we have any documentation that they managed the treated poles by 
allowing them to drip over something other than a drip pad or tank? Like, maybe, the 
ground? 

CM Christiansen ran a PCP pole dipping operation in Phelps from the 1950's until the late 
1970's. They are now a holding company n.o longer doing lumber business, and have a 
consent agreement under spill law to clean up t.heir contaminated soil in 1998 .. They are 
willing to do this, but don't have endless deep pockets. It would seem that bio-remediation 
with redisposal on site would be the best way to go, and is what is being proposed. Whether 
or not F027 is used for the waste code should not hinder this remediation. I can do a 
conditional approval, if all the ducks are in line, and state in the ap.eroval that this is an F027 
waste, and not allow treatment unless the generator agrees, or I cah do an incompleteness 
report and possibly hold up the cleanup, which gives the RP an out if they want it. Not a real 
good idea, it seems. So my question to Pete and Dave-Should I just do a conditional 
approval, if everything else checks out and call the waste soil an F027 waste, saying that the 
generator should acknowledge this before we do the final variance approval? I await your ' 
learned opinions. 

Don 



From: Mulholland, Timothy S 
Sent: Tuesday, July 07, 1998 4:44 PM 
To: Kafura, David J; Miller, Donald L; Saari, Christopher A 
Cc: Hosch, James A; Flaherty, Peter D 
Subject: RE: Waste Determination - Penta contaminated soil 

I've been trying to follow this thread after having been out of the office for not long enough. 
(Sometimes, it makes my head hurt more to come back from a vacation than to just skip the 
vacation and keep on working!) I think that you all are handling this situation quite well and I 
have no major comments. (Well, maybe just a few ... ) 

It appears to me that there needs to be either an "informal" discussion with Laurie Parsons at 
NRT or the folks at the CM Christiansen site to see if Don or Dave can help them to better 
understand the errors of their ways. Based on the info the Chris has mentioned, the case seems 
to be pretty compelling that the waste really is F027. Also, it seems to me that there are two 
options for addessing this situation - either Christiansen/NRT agree that the contamination is 
F027 or we don't have to issue a variance. And, regarding the LDRs and RCLs, it seems that 
they need to do a bit more work on that aspect; I'm not clear how you can propose the use of a 
performance standard and then NOT propose the standard. I would anticipate that penta wastes 
wouldn't be extremely mobile, so excavating to the limits of contamination (which will be 
determined how based on what parameters?) followed by GW monitoring may have some merit. 
In terms of the use of a biopile, the final treated contaminated soil must meet the RCLs prior to 
redeposition onto/into the land (right Dave?). Therefore, I don't see how the variance can 
propose a performance standard without RCLs. Based on the logic that I think has been 
presented by Christiansen/NRT (per these long email messages), the contaminated soil could be 
excavated, placed into a "biopile" for a day or two and then replaced into the ground; from there, 
they'll just monitor to see if there's GW contamination? This doesn't work very well for me ... 

(and then again, I'm just back from vacation and my mind isn't into this work thing yet...) 

Tim 

Tim 

From: 
Sent: 
To: 
Cc: 
Subject: 

Saari, Christopher A 
Tuesday, June 30, 1998 10:59 AM 
Kafura, David J; Miller, Donald L 
Hosch, James A; Mulholland, Timothy S; Flaherty, Peter D 
RE: Waste Determination - Penta contaminated soil 

Don, to answer your questions first: According to the Site Investigation report and other 
information supplied by representatives of CMC, the poles were dipped, air dried over the 
tank, and loaded directly on to trucks. If there was excess production of treated poles, the 
poles were stacked on site, probably near the dip tank. They also said that residues from the 
dip tank were periodically removed and placed at unknown locations on the property, but 
probably in the "upper wetland" (which is an area targeted for remediation). There was also 
obvious leakage/spillage from treatment product storage tanks; free product has been 
encountered in a monitoring well near the former 30,000 gallon aboveground storage tank. 

Dave: I have only briefly gone through the Design Report and Plan of Operations, but from 
what I've read, the consultant isn't proposing site specific RCLs. Instead, they intend to use 
a performance standard approach per s. NR 720.19; once contaminated soil has been 
removed, they will monitor groundwater quality to demonstrate the performance of the 



remedy. As I said, I've only gone through this report once, but I also have the same 
concerns raised earlier; namely, they have not specifically addressed other contaminants of 
concern (e.g. dioxins/furans, PAHs, or VOCs) in their sampling and monitoring plans. I 
haven't seen a mention of a direct contact hazard, either. They seem to take the approach 
that treatment of PCP-impacted soil will address the other contaminants as well. I will 
certainly comment to this in my review letter. 

I guess I wouldn't have as much of a problem accepting the performance standard approach 
if they weren't intending to replace the soil on site after treatment. If they have no RCLs to 
go by, there is no objective way to tell when the treatment is finished. Maybe it will make 
more sense when I review it again. 

Let me know if you need anything else. 

From: Miller, Donald L 
Sent: Tuesday, June 30, 1998 7:51 AM 
To: Flaherty, Peter D; Mulholland, Timothy S; Kafura, David J 
Cc: Saari, Christopher A; Hosch, James A 
Subject: RE: Waste Determination - Penta contaminated soil 

Dave, first of all thanks for the comments. Second, I don't know why F032 was even 
suggested, but it was. I think they are "farming" for a waste code. I agree that F032 
would be a poor choice even if it was possible to use, for many reasons, but the LDR's 
are certainly a major one if they decide to replace treated soil onsite. Third, I spoke with 
Chris and he is reviewing the RCL proposals, and your comment that they need to look 
at all the contaminants of concern is a good one. As I stated in my note, I don't see how 
they can say their waste will be D037. If the facility decides to do this, I will not issue the 
variance. This could result with their digging up the soil, doing tclp and if it does not trip 
tclp, they could claim it is not a hazardous waste. Then, we go to court, I guess. That is 
why I want to be certain that if they don't call this a listed waste, (F027) I will require that 
of them before they can get a variance. My question to Pete is if we get into a legal 
issue with the waste code, are we ready to take them to court to make another 
determination, and what does this do to their agreement to clean up this year? 
Potentially, we could have an illegal treatment facility. I am quite certain they will want a 
meeting or conference call to discuss these issues. I want to send a letter back to the 
facility stating I have received their variance request and the plan review fee, and think I 
should state at that time that we will not issue a variance unless the waste code issue is 
resolved. What do you all think? 

From: Kafura, David J 
Sent: Monday, June 29, 1998 2:58 PM 
To: Flaherty, Peter D; Miller, Donald L; Mulholland, Timothy S 
Cc: Saari, Christopher A; Hosch, James A 
Subject: RE: Waste Determination - Penta contaminated soil 

Time out. First, for the wood treating HW codes to apply, in this instance F032, 
the wood treating process had to be pressure treating with pentachlorophenol. It 
is/was my impression that the wood treating rules do not apply to surface 
protection (pole dipping) operations. This is why EPA went from F032 to F034, 
F035 under listings in FR. They have deferred on F033 which is reserved for 
surface protection using chlorophenolics. This is based on the 12/06/90, FR 
Wood Preserving Final Rule. So, I believe F032 is not available to CM 
Christiansen. And actually Don, it is a good thing because EPA would have to 
issue the LDR variance for F032 because we don't have the wood treating LDR's 



in our code yet. Pre-RCRA doesn't matter for wood treating HW codes as what 
is being proposed would be active management of a HW anyway. 

Next. The 0037 TCLP is great for everyone else that followed the F027 EPA 
listing, because there was a flaw in the federal listing. That flaw was corrected 
at the state level when WI incorporated F027 to include; used and unused 
formulations containing pentachlorophenol, etc, etc. It is my opinion that if 
someone finds pentachlorophenol contamination and cannot find any reason 
whatsoever for it to be there, then the TCLP level is appropriate. On the other 
hand, a wood treatment (pressure or surface coat) facility that has penta 
contamination better be calling it an F027, because it is appropriate in 
Wisconsin. 

Finally, I assume that the treatment request also plans for the remediated soil to 
be put back onto the ground. For the variance approval (and request) the 
consultant needs to request a LOR variance to re-deposit the treated soils onto 
the site. This is where you would want to work closely with Chris on reviewing 
the proposed NR 720 RCL's for the site. Hopefully they have included all the 
potential RCL parameters; penta, dioxin, PAH's, furans. Based on the technical 
review of the 720 numbers as being appropriate for the site, then issue the 
treatment variance with a couple of Findings, Conclusions of Law that would 
allow redeposition above the LOR numbers, as long as the treated numbers are 
below the calculated 720 numbers. That's my 'learnt opinion'. 

From: 
Sent: 
To: 
Cc: 
Subject: 

Miller, Donald L 
Monday, June 29, 1998 11 :45 AM 
Flaherty, Peter D; Kafura, David J 
Saari, Christopher A 
Waste Determination - Penta contaminated soil 

I recently received the variance request for soil treatment of PCP 
contaminated soil at CM Christiansen in Phelps. The request for variance 
came with the plan of operation and I now have a $1,200 plan review fee. 
After briefly reviewing and just checking for a few details, I realized that they 
did not call their remedial soil wastes an F027 hazardous waste. I called the 
engineer at Natural Resource Technologies, Laurie Parsons, and she said 
the generator did not think F027 was appropriate and is suggesting 0037 for 
pentachlorophenol. I asked if she had seen the 'Balko Trailer" memo, and 
she, as well as the client have. Ok, I said, it IS up to the generator to make 
a waste determination, BUT how can they tell me it is NOT a discarded used 
or unused formulation containing PCP? She also said that Christiansens 
were wondering if F032 could apply? This code is for preservative drippage 
and process residuals, but certainly may apply here if the generator knows 
for certain that the penta in the soil came from drippage, which they seem to 
know, but haven't exactly said yet, right Chris? However, this may have 
been pre-RCRA, so we get into that whole business then too. She stated 
that the generator has NOT determined this as yet however. I cannot see 
how they would choose F032 over F027 as the latter would probably allow 
for solid waste disposal in Minnesota, another option they have considered, 
certainly they can't do that with an F032 listing. Chris, do we have any 
documentation that they managed the treated poles by allowing them to drip 
over something other than a drip pad or tank? Like, maybe, the ground? 

CM Christiansen ran a PCP pole dipping operation in Phelps from the 1950's 
until the late 1970's. They are now a holding company no longer doing 
lumber business, and have a consent agreement under spill law to clean up 
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WISCONSIN 

DEPT. OF NATURAL RESOURCES 

July 9, 1998 

Mr. Eric Christiansen 
P.O. Box 100 
Phelps, WI 54554 

State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Northern Region Headquarters 
107 Sutliff Ave. 

Rhinelander, Wisconsin 54501-0818 
Telephone 715-365-8900 

FAX 715-365-8932 
TDD 715-365-8957 

Subject: Receipt of Variance Request and Review Fee-Request for Additional Information 

Dear Mr. Christiansen: 

The Department of Natural Resources received the request for a variance from licensing a hazardous 
waste treatment facility for the CM Christiansen closed pole treatment facility on County Highway E in 
Phelps, Wisconsin on June 16, 1998. A check for $1,200.00 was received on.June 24, 1998 for the 
review fee. Please submit four additional copies of the variance request and design report to me at the 
above address. 

I have briefly viewed the report, and made a call to Laurie Parsons, your consultant engineer. We 
discussed financial assurance at that time and also discussed the issue of a waste code for the soil that will 
be excavated during the remedial activities at the site. Ms. Parsons said that you had not yet determined 
the hazardous waste code for the excavated Penta contaminated soils. 

The Department is willing to review your variance request and make a determination regarding your 
request to construct a hazardous waste bioremediation unit at your site. However, we cannot issue a 
variance until a waste code determination has been made. We are asking you to make a good faith effort 
to determine the waste code based on your knowledge of the site. My discussion with Laurie Parsons 
included a discussion of waste code F032. I have discussed the use of this code with other members of 
the hazardous waste team, and it is our opinion that this waste code is for facilities that pressure treated 
wood. It is my understanding that your facility dipped poles, never pressure treated wood. 

The report also did not include a determination of the Residual Contaminant Levels (RCLs) for the site. 
RCLs must be developed/or all contaminants of concern prior to the Department issuing a variance to 
the Land Disposal Restrictions (LDRs). We cannot issue an LDR variance to redeposit soils based on a 
performance standard only. When site-specific RCLs are determined, the facility may submit an 
addendum request for a variance to the LDRs to allow redisposal of treated soils on site. If the RCLs are 
determined to be protective of the environment, we can proceed with issuing the variance. Should CM 
Christiansen decide to not submit a request for an LOR variance, on site disposal would not be 
acceptable. For the Department to approve the treatment variance, the ultimate disposition of the treated 
soil must first be determined. 

Quality Natural Resources Management 
Through Excellent Customer Service 
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The Department is willing to waive the proof of financial responsibility for this remedial action if the 
design report indicates that the soils will be treated to below site specific RCLs in a reasonable period of 
time. If you have any questions regarding this letter please call me at 715/365-8980. 

Sincerely,(___ 

Jh~/t~ 
Don Miller 
Waste Management Specialist 

c. Laurie Parsons, Natural Resource Technologies, 23713 W. Paul Rd. Pewaukee, WI 53702 
Dave Kafura, DNR Spooner 

-;>Chris Saari, DNR Brule 
Tim Mulholland, DNR Madison W A/3 
Gary LeRoy, DNR Spooner 
Susie Sutton, DNR Spooner 



From: Nesta, Liesa K 
Sent: Monday, July 13, 1998 5:44 PM 
To: Saari,Chri~opherA 
Subject: RE: C.M. Christiansen Co., Phelps 

Chris - I just ran across this message and realized I did not respond earlier. Sorry about that. 

Work in wetlands, such as filling or excavating, requires a US Army Corps of Engineers permit, 
with subsequent DNR approval under NR 103. Some types of projects have automatic DNR 
approval based on a Corps/DNR negotiation every 5 years. I'm not sure if what you describe is 
one of those or not. 

So, first step is to contact the Corps. Call Mike O'Keefe at the Corps' Stevens Point office. The 
number is (715)345-7911. I think he's on vacation this week so you may have to leave a 
message and wait to hear back. You could also send him some details in writing to make it 
easier for him to see what's being proposed. Depending on the type of permit Mike applies, DNR 
may need to be involved in the review. If that's the case, the consultant would need to 
demonstrate to you that they meet the NR 103 requirements. The two primary requirements are 
1)Iack of practicable alternatives, and 2)no significant impacts to wetland functions and values. 
Mike can help you with that last step by evaluating the wetland system and its functions. Since 
NR 103 is a state code that all programs apply to their decisions, I think you would just certify 
that the project meets NR 103 within the context of whatever other approvals you issue for the 
project. 

Hope this information is helpful. Good luck with your review! 
Liesa Nesta, Water Management Specialist 
DNR Woodruff Service Center 
(715) 358-9214 

From: 
Sent: 
To: 
Subject: 

Saari, Christopher A 
Wednesday, July 01, 1998 11 :33 AM 
Nesta, Liesa K 
C.M. Christiansen Co., Phelps 

Hi Liesa! My name is Chris Saari, and I am a hydrogeologist working in the Remediation 
and Redevelopment program out of the Brule office. I understand that you might be hard to 
reach by telephone, so I'll try the e-mail route. 

I am currently working on a cleanup at a site in Vilas County (C.M. Christiansen Co. or CMC) 
which will likely have WR&Z implications. The site is located along Military Creek north of 
CTH E near the Town of Phelps (SE¼ and SW¼, Sec. 35, T42N, R11 E). The site was a 
former wood treating facility which made telephone poles preserved in a solution of 95% fuel 
oil and 5% pentachlorophenol. Some of these contaminants have migrated into Military 
Creek sediments and the soil in the adjacent wetland area. The environmental consultant 
hired by CMC wants to excavate some of the contaminated soil from the wetland for 
biological treatment further upland on the site. 

Since I haven't worked on many cleanups which were in wetland areas, I was wondering 
what steps the consultant will need to take (e.g. NR 103 and/or Corps of Engineers permits) 
to conduct this remediation. I would like to discuss this with you in the near future if possible. 
I can be reached at 715/372-8539, ext. 120. After today, I will be out of the office until July 
7, so if you have some time next week, please call me. Thanks. 



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

DEPT. OF NATURAL RESOURCES 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Brule Area Headquarters 
6250 South Ranger Road 

Brule, WI 54820 
TELEPHONE 715-372-4866 

TELEFAX 715-372-4836 

July 14, 1998 

MR MIKE O'KEEFE 
USACOE 
3105 MACARTHUR WAY 

• PLOVER WI 54467 

DNR Case #02-64-000068 

FILE COPY 

Re: Remediation of Environmental Contamination in a Wetland Area, C.M. Christiansen Co., Inc. 
(SE l/4 and SW l/4, Sec. 35, T42N, RllE), Vilas County 

Dear Mr. O'Keefe: 

I am writing to you at the suggestion of Liesa Nesta, a Water Management Specialist with the Wisconsin 
Department of Natural Resources (WDNR). Ms. Nesta suggested that I contact you regarding permit requirements 
for a project which I am currently working on at the above named site. I am a hydrogeologist in the WDNR's 
Remediation and Redevelopment program, and I am overseeing the remediation of wood preserving chemicals which 
have been discharged at this site. 

The site is located along Military Creek north of CTR E in Phelps, Vilas County (see enclosed Figure 1). 
Contamination at the site is a result of the treatment of poles dipped in a solution of fuel oil and pentachlorophenol; 
pole dipping operations occurred from the 1950s until the late 1970s. Some of the treatment chemicals have 
impacted soil and groundwater in the wetland area associated with Military Creek, adjacent to the site. 

Natural Resource Technology, Inc. (NRT) has been hired by the C.M. Christiansen Co . , Inc., to conduct this 
remediation. The proposed cleanup will include excavation of approximately the top 1 foot of impacted material 
from the wetland area (Area 28 on enclosed Figure 2), and treatment of this material on an upland portion of the 
site. The excavated area would then be backfilled with clean material. 

My questions concern the types of permits which C.M. Christiansen Co., Inc., and/or NRT may have to obtain 
from the Corps of Engineers prior to conducting this remedial action. Ms. Nesta has indicated to me that the 
WDNR may or may not be involved in the review process, depending on the type of permit which the Corps will 
apply. WDNR review, if necessary, would involve certification that NRT's proposal complies with the requirements 
of ch. NR 103, Wis. Adm. Code (i.e. lack of practicable alternatives and no significant impacts to wetland functions 
and values). 
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Mr. Mike O'Keefe - July 14, 1998 2 

I understand that you are out of the office for the rest of this week. I would very much like to discuss this project 
with you once you have a chance to review the enclosed maps. I can be reached by telephone at 715/372-8539, 
extension 120. If you have more specific questions about NRT's proposal, please contact Laurie Parsons at NRT, 
telephone 414/523-9000. Thank you. 

Sincerel).I, 
,Ii •• 

,:~ / ~ . ?, ,P ' 
;J~)__'_£'_;J:U~ / 
Christopher A. Saari 

~ Hydrogeologist 

encl. 

cc: Laurie Parsons - NRT (w/o encl.) 
Eric R. Christiansen - C.M. Christiansen Co., Inc. (w/o encl.) 
Liesa Nesta - DNR Woodruff 
Gary Kulibert - DNR Rhinelander (w/o encl.) 
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CORRESPONDENCE/MEMORANDUM _________ s_ta_t_e _o_f _W_i_sc_o_n_si_n 

DATE: July 31, 1998 

\D)~ © u w ~rn 
3200 

---+£>~ TO: Chris Saari - NOR/Brule 

Tom Janisch - WT/2'16,'1\ 

\JU~ uG 3 1998 1LE REF: 

·- .soi ULE D.N.R. 
FROM: 

SUBJECT: Bureau of Watershed Management Comments on the May 13, 1998 
Supplemental Evaluation of Military Creek and Revised Work Plan for 
Screening Level Assessment Associated with the C.M. Christiansen Co., 
Inc., Phelps, WI. 

Overall Comment 

An important aspect of the Military Creek system to keep in mind is that of its 5 mile 
length, miles 0 (juncture with North Twin Lake) to 1.7 miles upstream are classified as 
Class I trout water and miles 1.7 to 5.0 are classified as Class II trout water. Also 
miles Oto 1.7 are classified as an Exceptional Resource Water. It is especially 
important to identify any impairments to the approximately first 1,200 feet of the creek 
associated with the site in order to restore and/or allow the stream quality to recover 
to attain its full stream use classification. 

Summary of Comments 

1. We recommend that definitive sampling and analysis for the 2,3,7,8-substituted 
dioxin and furan congeners as established in the draft April 11, 1997 be conducted 
to complete an assessment of both the ecological and human health risk factors of the 
site sediments. 

2. We recommend that sampling and analyses for diesel range organics (ORO) 
be conducted in the site sediments. We have correlated effects to benthic organisms 
from DROs at another site involving releases of petroleum products to a surface 
waters. A fraction of released petroleum compounds can become integrated into 
sediments where the residuals can remain little changed over years and apparently 
retain their toxic properties. 

3. Toxicity testing of the sediments using established protocols should be retained 
as a tool in the phased or tiered approach to assessing sediment quality. Decisions 
to use toxicity testing should be based on the results of the chemical testing of the 
bulk sediments. The toxicity test results need to be interpreted carefully and put into 
context of the results from all the other tools and methods used to assess the quality 
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of the sediments. 

4. Since there generally is a difference between the distance a hand pushed corer 
· can penetrate into soft sediments and the depth a probing pole can be pushed into the 

same sediments, we would want penetration measurements from both methods in 
order to know what portion of the overall depth of the soft sediments is being 
characterized. We recommend that at least 50% of the total depth of deeper soft 
sediments as measured by a probing pole be characterized. 

5. Past sampling results have shown elevated levels of chlorinated pesticides in site 
soils and low levels in the creek sediments. It has been discussed that these are false 
positive readings due to analytical interferences by ether compounds. For the report 
that will be generated as a result of the Work Plan, this issue should be discussed and 
supported. 

Comments 

1. Sampling and Analysis of the Sediments for 2,3,7,8-Substituted Forms of Dioxins 
and Furans 

The draft of the April 11, 1997 NRT Sediment Sampling Plan provided for initially 
analyzing 6 sediment samples representative of a cross section of sediment types and 
depths from the Creek for dioxins and furans. Unfortunately, the May 13, 1998 
Sampling Plan now has deleted the sampling and analysis for these compounds. 
Reasons given for the deletion in the work plan are low mobility, lower toxicity of the 
congeners previously detected in the Creek sediments, and non-detect of the 
congeners in fish sampled to date from the site. 

Page 5 of the May 13 Work Plan discusses the toxic equivalency factors (TEFs) for 
the various 2,3,7,8-substituted dioxin and furan congeners related to the most toxic 
form -- 2,3,7,8-TCDD. The Work Plan discusses the proposed revisions to the TEF 
values based on a 1997 conference in Sweden. The TEF values that WDNR used to 
calculate the TCDD-equivalency of the congeners in the Military Creek sediments 
related to human health concerns in 1995 were based on the TEF values published in 
the Federal Register (Vol. 60, No. 56) that contained the Final Water Quality Guidance 
for the Great Lakes System; Final Rule. The 1997 Stockholm conference proposed 
revisions to some of the TEF values for humans and proposed separate sets of TEF 
values to protect the health of fish and piscivorous birds that consume fish. The 
revisions and additions to the TEF values are proposed. This does not mean that 
they become automatically adopted and replace existing values in published 
guidelines. The TEF values related to human health as published in the Final Water 
Quality Guidance for the Great Lakes System will continue to be used until such time 
as they are formally revised. 
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Table 1 attached compares the TEF values from the Great Lakes Guidance and the 
revisions and additions proposed from the Stockholm conference. Related to human 
health, the Stockholm proposed revisions result in doubling the TEF value for the 
pentachlorinated dibenzo-dioxin (PeCDD) congener and decreasing the TEFs by an 
order of magnitude for the octachlorinated dibenzo-dioxin (OCDD) and furan (OCDF) 
congeners. Based on the sets of TEF values from the two sources, the total TCDD­
equivalent concentrations in the sediments from Military Creek based on the WDNRs 
1993 samples are shown in Table 2. It is noted that the resulting TCDD-equivalencies 
for humans are somewhat less based on the Stockholm TEF values but they have not 
decreased significantly to put them out of a range of potential concern. 

The objective of the WDNR 1993 sediment sampling was to collect enough data to do 
an initial screening for site scoring purposes. The results indicated a potential 
problem based on the concentrations of 2,3,7,8-substituted congeners found in the 
sediments that originated as impurities in the manufactured PCP product. Based on 
existing data, the TCDD-equivalent concentrations in the Military Creek sediments for 
the dioxins and furans are over six times greater than concentrations measured in 
sediments anywhere else in the state. The Military Creek results are based on 
compositing either the one foot or two foot length of core retrieved at each sample site 
for analysis. The next logical step would be to do additional sampling to determine if 
there is any variability in concentrations within segments of the core to help to 
determine risks from exposure to surface sediments and future exposure risks if any 
elevated concentration at depth become exposed through removal of overlying 
sediments. We have measured soft sediment depths in areas of the creek at and 
immediately downstream of the site of seven feet and greater. How stable these 
sediment deposits are is unknown. Any dioxins and furans sequestered in these 
sediments could become exposed and serve as an exposure pathway to future users 
of the site. 

If all the dioxins and furans measured in a composited core of two feet were present 
in only the surface six inches, the concentration in the six inches could be four times 
greater than that measured in the entire composited core. For example, if the 
composited two foot co~e had a total TCDD equivalent concentration of 2.5 ug TCDD­
EQ / kg of sediment (as is the case for WDNR sample S-22 from Military Creek) and 
the dioxins and furans are only present in the surface six inches of sediment, the 
actual concentration could be 1 O ug TCDD-EQ / kg. As a point of reference, the EPA 
OSWER Dioxin Disposal Advisory Group has established that if the TCDD equivalency 
in soils is greater than 1 ug/kg in a residential setting, remedial action is necessary. If 
the concentration is 20 ug/kg or greater in a non-residential setting, remediation is 
necessary. Background total TCDD-EQ values in sediments from an unimpacted site 
generally could be expected to range from 0.00015 to 0.00245 ug/kg based on 
available statewide data. 
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While the above are not entirely applicable to the Creek sediments and future uses of 
the land making up the site are unknown, the above values serve as reference points. 
Other useful reference points include TCDD values in Wisconsin's land spreading 
program for paper mill sledges. This program restricts TCDD content in the sledges 
based on the use of the land on which the sludge is applied. The permitted TCDD 
levels in sludge are 0.010 ug/kg for silviculture; 0.0012 ug/kg for agriculture; and 
0.0005 ug/kg for agriculture with grazing. It is assumed that these values are based 
principally on the bioaccumulation potential of the 2,3,7,8-TCDD form in the food 
chain. The BEF column in Table 1 shows the bioaccumulation equivalency factors for 
the 2,3,7,8-substituted dioxins and furans. The dioxins and furans in the sediments of 
Military Creek that contribute to the largest proportion of the TCDD equivalency have 
BEF values that generally range from 0.02 to 0.1. 

One of the comments in our August 26, 1997 memo in regard to the April 11, 1997 
Work Plan was the need to look at human health risks from exposure to site-related 
contaminants in the creek in addition to the ecological risks. Table 3 presents a very 
preliminary risk assessment that looks at only one possible exposure pathway to a 
child who accesses then ingests the sediments of creek above County Highway E in a 
standard exposure scenario. If 1.0 x 10-6 is used as an initial baseline to screen the 
resulting calculated lifetime cancer risks, it can be seen from Table 3 that all of the 
risk values considering a number of variables are greater than this. At the highest 
assumed TCDD-EQ concentration in the surface sediments of the creek, a lifetime 
cancer risk value of 1.22 x 10-4 was calculated. It is assumed that it may be 
necessary to consider actions to mitigate or minimize exposures to contaminants when 
estimated lifetime cancer risks are in the 1.0 x 10-5 to 1.0 x 1 o-6 range. Remedial 
actions would almost certainly be needed where risk was in the 1.0 x 10-4 range. 

The above represents only the exposure pathway of ingestion of creek sediments by a 
child. Other possible exposure routes that would increase this risks would be dermal 
contact of the sediments and ingestion of creek water in which the dioxins and furans 
may be present largely associated with suspended particulate matter or colloidal 
material. The risks may also be increased by exposure to the site soils as well as the 
sediments. 

Preliminary calculation of a hazardous quotient (HQ) based on the estimated non­
carcinogenic intake of the dioxin/furan contaminated sediments ingested by a child 
divided by a reference dose 1.3 x 10·7 mg/kg-day (Human Noncancer Criteria from the 
1995 EPA Great Lakes Water Quality Initiative Criteria Document) yields a value of 
0.15 for the highest assummed ingestion of contaminated sediments. Since an HQ 
value less than 1 indicates that exposures are not likely to be associated with adverse 
noncarcinogenic effects (for reproductive toxicity in regard to the above value), site 
exposures through ingestion would not appear to be of concern. However, not all 
noncarcinogenic effects may be addressed by the above value (for example potential 
immune system problems). 
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Based on the above, it is recommended that sampling and analysis for 2,3,7,8-
substituted dioxins and furans in segmented sediment cores upstream of Co. Highway 
E be retained in the sampling plan as the next step in the assessment of the creek 
sediments for these compounds. The initial information indicates these compounds 
are present at levels of potential concern from a human health standpoint based on 
the exposure assumptions used. More site specific information is needed in order to 
make a more definitive determination of the level of current and future risks. 

2. WDNR Requests For ORO Analysis of Sediment Samples 

The Work Plan on page 6 questions the necessity of testing for diesel range organic 
(ORO) compounds in the creek sediments that WONR had requested in previous 
comments based on the use of fuel oil as a carrier. The reasons listed for not doing 
ORO analysis are basically as follows: 

1) No toxicological evidence that ORO compounds are of concern in close proximity of 
the creek. 

2) Petroleum products are labile in the environment, readily degraded, and are 
degraded faster in an aquatic environment than soils. 

3) WONR did not find detectable concentrations of these compounds in floodplain 
soils, it would not be expected the OROs would be found in the sediments, and 

4) ORO analysis is an indicator parameter but does not yield compound specific 
information and is difficult to interpret with respect to its effect in an aquatic 
environment. PCP can be used as an indicator of impacts to the creek instead of 
ORO. 

Briefly, the following responds to each of the above points: 

1) and 4) In association with the triad sediment quality assessment approach we used 
on the Newton Creek/Hog Island Inlet site in Superior that involves contamination from 
historical petroleum product spills and discharges, we established concentrations of 
OROs that were related to effect levels to benthic macroinvertebrates (WONR, 1995). 
Using OROs concentrations in this manner did not necessitate identifying specific 
compounds that may have caused the effect. Many compounds within the ORO range 
may have been responsible for the observed effects either acting alone or in an 
additive or synergistic manner. What we don't know is if similar hydrocarbons in the 
ORO of the Newton Creek sediments that are correlated to the impacts to organisms 
are possible present in the Military Creek sediments. 

The ORO test represents a somewhat non-specific measurement of different mixtures 
of hydrocarbon compounds based on the methodology of their determination. Right 
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now it is enough to say that ORO levels can be related to impacts to benthic 
organisms and where potential releases of a petroleum product may have occurred to 
a surface water, even after a number of years, that can be measured by ORO 
analysis, ORO analysis needs to be conducted. Attached Appendix O from 1995 
WONR study reviews the potential biological effects from petroleum components to 
aquatic systems. In the case of Newton Creek in Superior, it is believed the majority 
of petroleum product spills occurred to the system over 40 years ago, yet the residual 
petroleum fractions remaining today in the bottom sediments remain toxic to aquatic 
life. 

Once released to the surface waters, the fate and transport of PCP and those 
hydrocarbon compounds represented by ORO measurements were different. 
For this reason it is not believed that PCP can serve as a surrogate for ORO in 
determining the total impacts of all the potential contaminants released from the site. 

2) Fate and transport of released petroleum products to surface waters is reviewed in 
the attached Appendix C from the WONR (1995) study of the Newton Creek system. 
As the review notes, differentiating between the petroleum fractions is of ecological 
importance. Some components of the released oils are labile and are subject to 
volatilization and dissolution. Other fractions are not and can end up deposited in the 
bottom sediments through various mechanisms. Once deposited in the bottom 
sediments under anaerobic conditions, microbes cannot degrade the hydrocarbon 
components effectively. Compared to decomposition under aerobic conditions, 
anaerobic bacteria degrade petroleum components very slowly. Some hydrocarbon 
persist indefinitely in anoxic sediments and retain their toxicity. 

3) While we did not find detectable levels of OROs in any of our 1995 samples of 
floodplain soils, only two site were sampled plus a reference site. At the two sites, 
two segments (0 -3 in. and 3 to 8 in.) were analyzed. The two sites were selected 
based on an available site map and a site visit. This limited sampling did not cover 
the entire linear area of the site along the Creek from which fuel oil may have entered 
the creek. Maybe the area from the site where fuel oil may have entered the creek 
is no longer evident. It does not automatically follow that because we did not have 
detects in two samples from floodplain soils that OROs would not expected to be 
found in the sediments. One thing that was evident to WONR personnel while 
sampling and probing in the creek sediments next to the site was a fuel oil-type odor 
at some sample sites and some sheening on the water surface. 

NRTs work plan indicates they do not have the ORO results from WONRs 1995 
sampling and would like the results to consider ORO analysis for the current study. 
The requested results are attached for providing to NRT. 
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The bottom line is that we continue to feel ORO analysis of the creek sediments is 
necessary to fully characterize the potential past contaminant release from the site to 
the creek. 

3. 1995 WDNR Toxicity Testing Results for the Military Creek Sediments 

Pages 3 and 8 of the Work Plan discusses the results of the 1995 toxicity tests 
performed on the creek sediments. The Work Plan states that for a number of 
reasons the toxicity tests performed did not measure the specific toxicity to Military 
Creek biota. Although not stated, it would seem to follow that for the reasons given all 
toxicity testing performed on sediments from any site do not have the ability to 
measure toxicity. We do not agree with the Work Plan points as to the inability of 
testing to measure toxicity. Toxicity testing of sediments using test organisms 
representative of several levels in the aquatic food chain and different exposures 
routes following accepted protocols is a standard component of generally most 
published guidelines and recommendations for assessing sediment quality. The 
WDNR has and will continue to use toxicity testing as one tool used in conjunction 
with others to assess sediment quality for any impacts to aquatic systems. 
Extrapolation of the toxicity testing results performed under controlled conditions in the 
laboratory to the conditions in the field is a standard part of interpreting and weighing 
the test results assuming all the testing protocols and test control criteria are met. 

The results of the WDNR 1995 toxicity testing showed that in the testing using the 
water column organism Daphnia magna in a 10-day chronic test (survival and 
reproduction), test organisms exposed to the sediments from site MC-3A experienced 
statistically significant mortality and subsequently significantly reduced reproduction 
relative to both the lab control and field reference. In the testing using the benthic 
organism Chironomus tentans also in a 10-day chronic test (survival and growth), 
organisms exposed to the sediments from site MC-3A also experienced significant 
mortality and subsequently reduced growth. Also, while not statistically significant, 
survival in the 48 hour acute toxicity test for Ceriodaphnia dubia was greatly reduced 
at site MC-4A and MC-6A. Variability in survival within the replicates from each site 
however, render the results somewhat inconclusive. 

Overall, the results were not as inconclusive as to the toxicity of the of the Military 
Creek sediments as the Work Plan states. Any further toxicity testing would be used 
to verify the initial 1995 results and to determine if there are any other areas where 
toxicity to water column and sediment organisms is present in the potentially impacted 
reaches of the creek. Essentially sediments from four creek sites were tested. 
Applying a worst case scenario and extrapolating the results that indicate one of the 
four sites tested showed toxicity would translate into potentially 25% of the area of the 
bottom sediments in the creek associated with the site being impaired relative to 
supporting a healthy aquatic population. 
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The Work Plan states that "the sediments in the creek are fine-grained and mucky, 
which is not high quality habitat for aquatic insects or other biota". The natural quality 
of the bottom habitat is not of question. The bottom habitat will support a community 
of aquatic organisms that are adopted to survive and reproduce in the habitat. This 
community must be allowed to reach its full potential in terms of species numbers and 
diversity and not be impaired by introduced contaminants into the system. The full 
potential and use classification of the stream must be allowed to be met. 

The April 11, 1997 NRT Work Plan indicated that further toxicity testing would depend 
on the results of the chemical testing of the sediments. However, the May 13 Work 
Plan reached the conclusion that further toxicity testing would not likely provide any 
more insight as to whether contaminants that are present are causing harm to aquatic 
biota. Our recommendation is that the option for toxicity testing be left open 
depending on the results of the chemical testing of the sediments. This addresses the 
assessment of the sediment quality in a phased or tiered fashion which is an accepted 
approach to conduct the assessment. All the needed information is in hand before 
decisions are made on the next logical step, not before the needed information is in 
hand. 

We would agree that the results of the macroinvertebrate studies conducted in the 
creek in 1995 were inconclusive for reasons believed attributable to the precipitation 
and high flow conditions in the creek just prior to the sampling event which caused 
disturbances to the benthic community. However, before we would recommend any 
additional macroinvertebrate sampling, we would want to consult more with staff who 
have the necessary expertise to determine if this type of sampling and resulting 
metrics are applicable to the stream habitat type involved. 

4. Sample Collection Methods 

The Work Plan indicates that the sediment samples will be taken with a hand corer. 
The depth of corer penetration achieved is not always reflective of the true depth of 
the soft sediments. The depth achieved with a hand corer may reach a point of 
"refusal" that reflects the inability of any more sediment material to move up the core 
tube rather than reaching underlying more consolidated substrate material that the 
core cannot penetrate. For example, in some preliminary probing and coring work 
WDNR did in some sediment deposits of Military Creek in 1996, the relationships in 
the following table were found. The diameter of the core tube was 3 in. and it was 
hand pushed into the sediments. The sediments were probed with a 1 3/4 in. 
aluminum pole, marked in tenths of feet, hand pushed into the sediments. 
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Site Number Length of Retrieved Core Depth of Pole Penetration 
(feet) (feet) 

1 1.7 4.0 

2 (1995 MC-3A Site) 2.3 7.0+ 

3 1.8 7.0 

We would be interested in the depth of soft sediments in the creek associated with 
the site as determined by the use of a similar probe or sounding pole. We would also 
want to see cores taken into the soft sediments that are representative of at least 50% 
or more of the soft sediment depth as determined by the sounding pole. More than 
one core may need to be taken out of the same coring hole. Since we don't fully 
know the impact of future hydrological conditions in the creek on the stability or 
disturbance of the existing sediment deposits, it is prudent to characterize the 
sediments to the above depths. 

5. Past sampling results on land at the site have showed significant levels of a 
number of chlorinated pesticides. Low levels for some of the pesticides were found in 
concurrent sampling of the creek sediments. There was some past discussions that 
the detections of the chlorinated pesticides were likely false positive readings based 
on interferences by chlorodiphenyl ethers during analysis for the pesticides. I don't 
know if this issue has been dealt with in the past and resolved. In regard to the 
sediments and the report that will be generated as a result of the current Work Plan, 
I want to see a discussion of the issues and a chemist or analyst statement in the 
report that explains the interference problems presented by the ether compounds. 
Without this, the alternative is to ask for sampling of segmented sediment core 
samples for the chlorinated pesticides. 

If you have any questions or want to discuss the above comments, please call me at 
608-266-9268. 

cc: Duane Schuettpelz - WT/2 
Lee Liebenstein - WT/2 
Jim Amrhein - WT/2 
Jim Kreitlow - NOR/Rhinelander 
Tom Bashaw - NOR/Rhinelander 
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Table 1 . Comparisons of TEF Schemes For Calculating 2,3,7,8 TCDD Toxic 
Equivalencies 

Congener EPA Final WHO 1997 TEF Scheme 
Water Quality 
Guidance for 

the Great Humans/Mammals Fish Birds 
Lakes 

(March, 1995)1
· 

2,3, 7,8-Substituted TEF BEF f-BEF value discussed 

Dioxins in comments 

2.3.7.8-TCDD 1.0 1.0 1.0 1.0 1.0 

1,2,3, 7 ,8-PeCDD 0.5 0.9 
I 

51
C·• ··•• <1;&~.t~t~. 1!f>,i:~ 1.0 1.0 

1,2,3,4, 7,8-HxCDD 0.1 0.3 0.1 0.5 0.05 

1,2,3,6, 7 ,8-HxCDD 0.1 0.1 0.1 0.01 0.01 

1,2,3, 7,8,9-HxCDD 0.1 0.1 0.1 0.01 0.1 

1,2,3,4,6, 7 ,8-HpCDD 0.01 0.05 0.01 0.001 < 0.001 

IIit· ;/h •···•··•··•· 1,t;11i~Iltil OCDD 0.001 0.01 ·.:.; 1:111111'1 .•• ---- ----~,;, '."'i,.\·. :,.::-;,7:::;:,•:~~,;,::,, 

2,3,7,8- TEF BEF f-BEF value discussed 

SubstitutedFurans in comments 

2,3, 7,8-TCDF 0.1 0.8 0.1 0.05 1 

1,2,3, 7 ,8-PeCDF 0.05 0.2 0.05 0.05 0.1 

2,3,4, 7,8-PeCDF 0.5 1.6 0.5 0.5 1 

1,2,3,4, 7,8-HxCDF 0.1 0.08 0.1 0.1 0.1 

1,2,3,6, 7 ,8-HxCDF 0.1 0.2 0.1 0.1 0.1 

2,3,4,6, 7,8-HxCDF 0.1 0.7 0.1 0.1 0.1 

1,2,3,7,8,9-HxCDF 0.1 0.6 0.1 0.1 0.1 

1,2,3,4,6, 7 ,8-HpCDF 0.01 0.01 0.01 0.01 0.01 

1,2,3,4, 7,8,9-HpCDF 0.01 0.4 0.01 0.01 0.01 

OCDF 0.001 0.02 < ' · \: :g99;1i.il::1t;~!l~ ;?, 0.0001 0.0001 
w 

::v, . 

1. Federal Register. Vol. 60, No.56. Page 15420. Final Water Quality Guidance fo the Great Lakes 
System; Final Rule. 
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Table 2 . Calculation of the TC DD-Equivalent Concentrations (pg TCDD-EQ I g Sediment) 
in the Military Creek Sediment Samples Based on the Great Lakes Water Quality 
Guidance TEF Values and the Proposed 1997 Values from the Stockholm Conference of the 
World Health Organization (WHO). 

Total TCDD-EQ for 2,3,7,8- Substituted Dioxin and Furan Congeners 
Sample Site pg TCDD-EQ I g Sediment 

in Military Creek 
Based on TEFs Based on the 1997 WHO TEF Scheme from Sept. 1993 

WDNR Samples in GLWQG 

Humans Humans/Mammals Fish Birds 

S-20 0.15 - 2.451
· 

(Background) 

S-21 983 701 333 333 

S-22 2,504 1,874 1,083 1,004 

S-22(Dup) 1,813 1,266 752 680 

S-23 37 21 6.9 6.9 

S-24 48 28 12 12 

1. Based on background values from statewide sites. 
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Table 3 . Equation for Calculating thePreliminary Exposure Risks to a Child from Ingestion of 
Contaminated Sediments From Military Creek. 

Intake (mg TCDD-EQ-day) = CS x IR x CF x Fl x EF x ED (Source below for equation 
BWxAT variables) 

cs TCDD-EQ concentration in site Maximum Probable Concentration (95% UCL) 
sediments (mg/kg) as measured in = 0.002167 mg/kg. Ave.= 0.001767 mg/kg. 
WDNR 1993 1 to 2 ft core samples If all congeners in surface 6 in. of sediments 
taken above Co. Hwy. E. and not mixed in two ft. of core= 0.00867 

mg/kg 

IR Ingestion Rate (mg sediment/day) Child - 200 

CF Conversion factor (10·5 kg/mg) 0.000001 

Fl Fraction ingested from contaminant 1 
source (unitless) 

EF Exposure frequency (days/year) Child - 20 and 60 

ED Exposure duration (years) Child - 6 

BW Body weight (kg) Child-15 

AT Averaging time (period over which 25,550 (70 yrs x 365) 
exposure is averaged - days) 

1. EPA. 1989. Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation 
Manual Part A). EPA/540/1-89/002. 

Calculation of Lifetime Cancer Risk to a Child Exposed to the Sediments in Military Creek 
Considering the Variables in the Above Equation. 

Media Exposure Equation Variables Carcinogenic Lifetime Cancer Risk 
Pathway Intake Intake x Oral Slope 

mg/kg-day Factor 
Exposure Exposure (SF= 7.5 x 104

) 

Point Frequency 
Concentra- (days/yr) 

tions 
(mg/kg) 

Sediment Ingestion 0.001767 20 1.11 X 10·10 0.83 X 10-5 
(Ave.) 

60 3.32x 10-10 2.49 X 10-5 

0.002167 20 1.36 X 10-10 1.02 X 10-5 
(MPC) 

60 4.07 X 10-10 3.05 X 10-5 

0.00867 20 5.43 X 10-10 4.07 X 10-5 
(All in 

surface 6 60 1.63 X 10-9 1.22 X 10-4 
in.) 

Slope Factor from EPA 1995. Great Lakes Water Quality Initiative Criteria Documnets for the Protection 
of Human Health. EPA 820-B-95-006. 
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Review of Petroleum Fractions and Components and Environmental Weathering of Petroleum 

Composition of Petroleum Oils and Derivatives 

Petroleum oils are complex, variable mixtures of many thousands of different organic 
compounds and their isomers. Crude oils vary in appearance and consistency and in proportions of 
the various molecular types and sizes of hydrocarbons depending on their source. Major constituents 
of petroleum are always saturated hydrocarbons (C-aH2n+~ of a wide range of molecular weights 
ranging from methane (C4) to heavy oils (C50). Fuel oil and diesel oil, which represent the middle 
distillates or middle range of distillation boiling points for refined crude oil,s contain a C8 to Ci1 

carbon range (Bergamini, 1992). 

At ambient temperatures, petroleum hydrocarbon compounds with molecules up to 4 carbon 
atoms vaporize relatively easily; with 5-20 carbon atoms are in a liquid state; and with 20 or more 
carbon atoms are in a solid state (WHO, 1982). 

The molecular configuration of hydrocarbons in crude oils are a complex mixture of straight 
and branch chain paraffinic (alkanes), cycloparaffinic, aromatic, and polynuclear, aromatic 
hydrocarbons together with the variable and smaller amounts of heterocyclic sulfur, nitrogen, and 
oxygen compounds. The latter are referred to as non-hydrocarbon compounds and are differentiated 
because they do contain S, N, and O in addition to carbon and hydrogen. The sulfur compounds are 
present as mercaptans, thiophenes, and more complex organic sulfur compounds. Levels of organic 
nitrogen compounds in most crude oils is less than 1000 mg/Kg, but some have up to 20,000 mg/Kg. 
Crude oils also contain some naphthenic (cycloalkanes) acids and phenolic compounds (WHO, 1982). 
Nickel, mercury, and molybdenum are sometimes found in crude oils as high as 10 mg/Kg, and 
vanadium as high as 50 mg/Kg. 

Petroleum hydrocarbons have historically been grouped into the following four generic classes 
according to their differential solubilities in n-pentane, benzene, pyridine, or carbon disulfide (Pollard 
and Hrudey, 1992): 

1. Saturates - n- and branched chain alk.anes, refractory waxes, and cycloparaffins; 

2. Aromatics - mono, di, and polynuclear; 

3. Resins - e.g. pyridines, quinolines, carbazoles, thiophenes, sulfoxides, and amides; and 

4. Asphaltenes - e.g. extended polyaromatics, naphthenic acids, sulfides, polyhydric phenols, 
fatty acids, and metalloporphyrins. 

The relative distribution of these component classes in a natural oil determines the oil's classification 
as a heavy, intermediate, or paraffinic (waxy) crude. 

The total aromatic hydrocarbon compound weight contribution in crude oils analyzed varies 
from 7.4 to 34% (Neff, 19~2). The polycyclic aromatic compounds (tri- to hexacyclic) PAH 
concentration varies from 0.2 to 7.4% and averaged 2.1 %. Typically, the alkylated homologues of 
P AHs are present at higher concentrations in crude and refined oils than are parent unsubstituted P AH 
compounds. The aromatic fraction of crude oils can contain many alk-yl- and cycloalkyl derivatives of 
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P AH, a number of parent (unsubstituted) compounds and a large number of their alkyl-substituted 
homologues (C1-C15) (Sinkkonen, 1989). As a general rule, acute PAH toxicity is greatest with the 
lower molecular weight compounds and increases with increasing alkyl substitution (Van Luik, 1984). 

Weathering of Petroleum Components When Released to Aquatic Svstems 

Crude oils and refined products such as fuel and diesel oils, once released to surface waters, 
undergo transformation through a multitude of biological, chemical, and physical weathering 
mechanisms (Wolfe, 1984). The various mechanisms that.contribute to weathering in the 
environment include: 

1. a. 
b. 
C. 

d. 
e. 
f. 
g. 
h. 

Dissolution into water column 
Evaporation/volatilization 
Particulate and sediment interactions and settling 
Photo-oxidation and biodegradation 
Absorption 
Emulsification 
Agglomeration with particulates and sinking 
Formation of surface oil films and dispersion 

The fractionation and weathering of the components of oil. once released to surface waters 
depends on the original physical and chemical composition of the oils, the hydrodynamics of the 
water body, and thermal energy (Owens, 1979). Thermal energy is related to air and water 
temperatures and as these increase so do rates of most degradation processes. Hydrodynamics 
determines the mechanical energy which is a function of currents, waves and wind which result in the 
dispersion, transport and physical breakdown of the oil. 

Differentiating between the fractions and fate of oil is of ecological importance. Generally, 
the original hydrocarbon mixture of released oils may fractionate in water into surface oil films, 
emulsions, dissolution as water soluble substances; residual oils, semi-solid aggregates of oil and 
sediment covering the bottom; oil absorbed to particulates that is transported in the currents; and as 
colloidally-dispersed fractions (Zurcher and Thuer, 1978). The more volatile fractions are subject to 
volatilization and dissolution. The mono- and dicyclic aromatic hydrocarbons in crude oils will 
dissolve in water shortly after the spill. Alkylated benzenes and napthalenes are mobile in water. 
The aqueous phase becomes enriched with aromatics and low molecular weight aliphatics 
hydrocarbons. Aromatic compounds are generally the immediate interest in an oil spill, because they 
make up greater than 90% of the soluble hydrocarbon fractions (Korte, 1980) and are acutely toxic to 
aquatic life. Other water soluble components of oils toxic to aquatic life includes other hydrocarbons, 
phenols, and sulfides. 

Once residual oils and oils entrained in sediment settle out and are deposited on the bottom of 
surface water bodies where anaerobic conditions exist, microbes cannot degrade the hydrocarbon 
components effectively. Microbes need oxygen and nutrients to effectively degrade compounds of oil. 
Anaerobic bacteria degrade petroleum very slowly, at best, compared to aerobic bacteria (API, 1972). 
Components of petroleum generally most susceptible to biodegradation are the normal (straight chain) 
paraffinic hydrocarbons. Branched-chain paraffins and cycloparaffins are decomposed more slowly. 
Many of the aromatic hydrocarbons and non-hydrocarbon compounds, particularly those of high 
molecular weight, are decomposed very slowly and if at all under anaerobic conditions. Most P AHs, 
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while readily degraded under aerobic conditions, persist indefinitely in anoxic sediments (Van Luik, 
1984). Increases in the asphaltene content of weathered oils suggest that during biotran.sformations, 
other hydrocarbon fractions are transformed into polymeric asphaltenes (Pollard et al., 1992). 

Persistence of heavy oil constituents in weatl:iered oils, including N-, S-, and methyl­
substituted P AHs have indicated that certain heterocyclic components (acridine, carbazole, 
dibenzothiophene) are sufficiently recalcitrant to be proposed as residual indicators of contamination 
by heavy oils (Pollard et al., 1992). Enrichment of refractory petroleum residues other than 
asphaltenes such as the pentacyclic hopanes, the steranes, and diasteranes, and the high molecular 
weight n-alkanes has also been reported. 

The greatest changes to oils released to the environment occurs during the first 24-48 hours. 
In some situations, the volatilization and dissolution of the lower molecular weight aromatics and 
aliphatics during the early phases of the spill are the primary weathering that occurs if the remaining 
oils are entrained in particulates and deposited in the bottom sediments. Weathering decreases or 
stops in deposited, entrained oils (Mayo, et al., 1978). Weathered petroleum-contaminated sediments 
leaves behind the more resistant (isoprenoids), cycloalka.nes, and cycloalkenes in greater relative 
abundance (Wakeham et al., 1980). Once oil is incorporated into sediments, the oil may be 
reintroduced into the water column through erosion, resuspension, or dissolution. 

Even with aerobic microbial degradation possible, P AHs containing four or more fused 
benzene rings are known to be particularly resistant to degradation. No microorganisms have been 
found that can use these compounds as the sole source of carbon and energy (Wild et al., 1990). 
Complex alicyclic compounds such as tripentacyclic compounds are the most persisteru compounds of 
petroleum spillages (Korte, 1980). Weathered oils can exhibit a class composition heavily weighted 
toward the more refractory hydrocarbon components, suggesting limited potential trearability in situ of 
residual oil contamination (Pollard et al., 1992). At one site dibenzothiophene and all.-ylated 
dibenzothiophene were found to be the most persistent aromatic oil compounds in sediment. They 
also accumulated in muscle and fish tissue (Sinkkonen, 1989). 

The photo-oxidation process involves ambient sunlight striking petroleum components, 
yielding several potential products including acids, carbonyl compounds, alcohols, peroxides, 
sulfoxides, aryl and alkyl ethers, and hydroxy compounds including phenols, naphthols, and 
phenanthrols (Payne and Phillips, 1985). The photo-oxidation process may have considerable 
importance in the long-term weathering of spilled oil, both by enhancing dissolution of products, and 
by increasing the toxicity of water-soluble fractions. Photo-oxidation is responsible for discernable 
changes in both the composition and physical properties of the exposed parent oil. Changes in 
viscosity, spreading or contraction rates, and water-in-oil emulsification tendencies also may occur as 
a function of oil photo-oxidation. Light attenuation at depth may prevent sunlight from reaching oils 
deposited on the bottom of surface water bodies and causing photo-oxidation reactions. 
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Review of Potential Biological Effects from Petroleum Spills to Aquatic Systems and Vegetation 
and Discussion of Contamination in the Newton Creek System 

Large volume spills or discharges of petroleum oils to surface water bodies generally have 
immediate and obvious environmental effects on local water column and benthic communities (Van 
V1eet and Quinn, 1978). Mass mortality of organisms occurs following acute exposures immediately 
after oil spill events to surface waters (Chapman et al., 1988). Once petroleum components become 
incorporated into the sediments below the aerobic surface layer, petroleum oil can remain unchanged, 
persistent, with retention of toxic properties of the residues over periods of years (DiSalvo et al., 
1977). The sedimentary association with oil residues serves to prolong toxic effects of the spilled oil. 
Complex hydrocarbons once incorporated into sediments are not readily degraded and remain in 
sediments for significant periods of time. Chronic oil pollution may have serious long-term effects 
through changes to the structure of the benthic community or cause loss of sensitive important 
species. Research is needed to characterize the products derived from photo-oxidation of weathered 
oil and the toxicity of such photochemical products, to define the environmental effects of long term 
weathering (Payne and Phillips, 1985). 

There is great variability in the toxic properties of oil making it difficult to establish a 
numerical criterion that would be applicable to all combinations of petroleum hydrocarbon and 
nonhydrocarbon components. 

Aquatic site assessments at petroleum spill sites invariably face the problems posed by the 
complex matrix of contaminants in sediments that have a diverse range of environmental and 
toxicological properties. The "oil and grease" parameter measured represents a simple gravimetric 
determination of the organic fraction in water and sediments that are soluble in organic solvents. This 
parameter measures fats, oils, and waxes of vegetable or animal origin, hydrocarbons of natural 
origin, petroleum derivatives, organic chemicals, pesticides, detergents and soaps, as well as 
elemental sulfur (DiSalvo et al., 1977). This parameter provides no information on the relative 
proportions of toxic and nontoxic components of biological concern which includes certain petroleum 
hydrocarbons and their sulfur, oxygen, and nitrogen containing analogs. One assumption that can be 
made is that the oil and grease values reported for the reference sites are due largely to hydrocarbons 
of biogenic origin (e.g. seasonal growth of algae and plants in or adjacent to the stream). Assuming a 
comparable input of biogenic hydrocarbons in the Newton Creek system, the amount of petrogenic 
hydrocarbons would be the difference between the total oil and grease measured at the study sites and 
the oil and grease measured at the reference sites. Because the CR-2 reference site in Central Park 
Creek is in the urban area it may have received low inputs of petrogenic hydrocarbons from street 
and parking lot runoff, etc., as well as biogenic inputs. 

The diesel range organic (DRO) parameter measures all chromatographic peaks eluting 
between n-decane (n-C10) and n-octacosane (n-Cia). This measures hydrocarbons with a boiling point 
range of 170°-430°C that make up diesel and fuel oils. The DRO parameter, as with the oil and 
grease parameter, represents a somewhat non-specific measurement of different mixtures of 
compounds based on the methodology of their determination. These parameters can serve as 
surrogates for the potential problem components of concern that may be present in the mixtures that 
occur in the study area. For futur~ application at this site, informative and cost-effective techniques 
should be investigated that can address the complexity of the petroleum components in sediments, 
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improve site evaluation efforts, and aid in the selection of remedial technologies if needed (Pollard et 
al., 1992). 

Most of the information on ecological consequences of accidental oil spills comes from studies 
of marine sites. Only in recent years has information on oil in freshwater ecosystems began to be 
compiled (Mahaney, 1994; Baca et al., 1985). Petroleum oil spills to aquatic systems may be 
harmful to aquatic life in the following manner (Crump-Wiesner and Jennings; and Hyland and 
Schneider): 

1. Oil accumulates on the gills or organisms and prevents respiration. 

2. Oil and emulsions may coat and destroy algae and other plankton, removing a source of fish 
food. 

3. Settled oils may coat the bottom, destroy benthic organisms, and interfere with spawning 
areas, and change biological habitats. 

4. Soluble and emulsified oils, ingested by fish, taint the flavor and may cause intestinal lesions 
due to laxative properties. 

5. The BOD of organic materials may deoxygenate the water column and sediment to kill fish 
and bemhic organisms. 

6. Coatings of oil may interfere "Yith natural processes of reaeration and photosynthesis. 

7. Water soluble constituents once released may exert a direct toxic action on aquatic organisms. 

8. Sublethal disruption of physiological or behavioral activities. 

9. Incorporation of hydrocarbons in organisms may cause tainting edible species and/or 
accumulation of potentially carcinogenic P AHs or their metabolites in food chains. 

Once incorporated by sedimentary processes into bottom sediments, oils will continue to have 
long term, sublethal chronic effects (DiSalvo et al., 1977). Additional effects of oils becoming 
associated with sediments are: 

1. Retention of the oil in the environment over an extended period of time. 

2. Weak sediment particle association of sediment with oil, such that oil is available to 
organisms in the environment over a long period of time. 

3. Spread of oil-containing benthic sediments over broad areas extending outward from the 
original impact area based on normal sedimentary mo~ements. 

4. Retardation of biodegradation of oil buried in sediments due to anaerobic conditions. This 
sedimentary association with oil residues serves to prolong toxic effects of spilled oil, rather 
than allow for its evaporation, dilution, and/or photochemical oxidation. 
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Additional studies of the toxicology, biogeochemistry, and geochemistry of aromatic 
hydrocarbons and other hydrocarbons in deposited sediments on timescales of years are needed to 
better understand the long-term fate and effects of petroleum compounds on aquatic ecosystems 
(Wakeham and Farrington, 1980; and Teal et al., 1978). The heavier aromatics in fuel oils, the 
highly substituted naphthalenes, and phenathenes, are the compounds that could have adverse effects 
for periods that may well be measured in decades (Teal et al., 1978). 

Some of the chronic effects documented that relate to oil contamination in aquatic systems 
includes (Chapman et al., 1988; and Hyland and Schneider): 

1. A delay in cellular division in phytoplankton. 

2. Production of abnormal spawn µi fish. 

3. Reduction of chemotactic responses in snails. 

4. Inhibition of burying behavior of clams. 

5. Cellular and physiological interferences, usually leading to some form of abnormal behavior, 
panicularly disruption of normal feeding and reproductive patterns. 

Chapman et al. (1988) studied the burrowing and crawling behavior of a snail species after 
exposure to a range of concentrations of diesel oil in sand sediments. Both burrowing and crawling 
were altered by exposure to petroleum hydrocarbons. The 24-h ED50 or effective dose related to an 
inhibition of the burrowing response in 50% of the organisms, was between 85-108 ug/g of diesel oil 
in sediments. The 96-h LD50 , a concentrations lethal to 50% of the organisms was between 
51-107 ug/g (diesel fuels were measured by a gravimetric method). 

Gordon et al. (1978) found that in a deposit feeding marine worm that sediment working 
activity was completely stopped in some worms and substantially reduced in others at sediment fuel 
oil concentrations on the order of 250 ug/g. 

Mayo et al. (1978) in a study of an estuarine cove in Maine contaminated with jet fuel and 
heating oil found that the loss of Mya arenaria (a soft shelled clam) population was large. 
Repopulation of the cove by Mva arenaria has correlated closely with sediment hydrocarbon 
concentrations. The majority of the sample stations where the clam was repopulating have petroleum 
hydrocarbon concentrations of 49 ug/g or less. Based on the slow loss of oils from the sediment, the 
sediments will continue to contain oil residues for a substantial period, and the restoration of clam 
populations to prespill levels will also continue to be suppressed. 

Mozley and Butler (1978) in their study of the effects of crude oil on aquatic insects of tundra 
ponds had situations where no toxicity was detected in laboratory exposures, but there were several 
apparent effects of oil in treated ponds. They noted that differences between oil-treated and untreated 
ponds may arise from natural, between-pond year-to-year variations in population sizes of the insects. 
However, they felt it was necessary to interpret results of field experiments conservatively and to 
consider the connection of observed effects to oil to be probable until disproven so that potential 
ecological damage of oil spills is not overlooked. They indicate that system wide effects may be 
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more extensive than toxicity testing would indicate. Secondary responses of aquatic insects to 
zooplank:ton mortality, parasite growth or other effects such as changes in sediment cohesiveness 
when oil is incorporated into sediments, and interference with mating and oviposition may be quite 
important. In their review of the literature Mozley and Butler noted that the principle feature in 
common among petroleum hydrocarbon effects in various bodies of fresh water has been the 
differential susceptibility of various aquatic macroinvertebrate species. Some chironomid species are 
resistant to toxic effects of crude oils. At a site where stretches of a stream had oily sediments, 
predators from the families Allrion (Odonata) and Dugesia (Turbellari) and the omnivore Gammarus 
(Amphipoda) were eliminated whereas deposit-feeding Tubifex (Oligochaeta), Chironomus, Nematoda 
and predaceous Hirudinea persisted. They noted that freshwater benthic studies of oil effects are too 
few and habitats too diverse to make any detailed generalizations. 

Payne et al. (1988) evaluated a variety of biological and biochemical indices in a subchronic 
toxicity study with a species of fish exposed to sediments contaminated with a petroleum source of 
P AHs. Indices included enzyme induction, muscle and liver levels of energy reserves, 
organ-weight-body weight relationships, and general condition indices. Biochemical effects such as 
changes in mixed-function oxygenase (MFO) enzyme levels and fat content of liver were altered at 
low petroleum hydrocarbon levels (approximately 1 ug/g). The authors state that the fact very low 
levels of hydrocarbons in sediments, water, or foods may produce biological responses in fish 
indicates the imponance of developing criteria for assessing toxicological significance of sublethal 
effects from petroleum hydrocarbons. The most distinct change in the fish species study was the 
induction of the MFO system at the lower level of exposure to petroleum hydrocarbons. The MFO 
enzyme system plays a role in transforming foreign compounds into derivatives easily eliminated from 
the fish. Some compounds can be activated to reactive, more toxic species, which may be cytotoxic, 
mutagenic, or carcinogenic. The metabolites produced may adversely impact such physiological 
functions as reproduction in the fish or b.e potentially harmful to consumers of such fish. 

Following chronic exposures of sculpin to crude oil contaminated sediments 
(2,000-3,000 ug/g total hydrocarbon concentration), Khan (1991) found lesions in the gills which 
probably impaired their function and restricted foraging activities; an increase in melanomacrophage 
centers in the spleen suggested some erythrocytic destru_ction via cytotoxicity but not to the extent to 
cause anemia; and delayed spawning activity and reduced number of egg masses produced. There is 
evidence that eggs of oil-treated animals are less viable, had a lower rate of hatching success and low 
survival of offspring. A decrease in lymphocyte levels in oil treated sculpins might be associated with 
immunosuppression. 

Rosenberg and Wiens (1976) found that oil substrates supported a macroscopic algae 
community. The increases in algal biomass were conjectured to due to (1) reduction in numbers or 
elimination of zoobenthic grazers by toxic fractions of the crude oil allowing algal growth far in 
excess of normal; or (2) nutrients supplied by the oil stimulating algal growth. Rosenberg and Wiens 
evaluated Chironomidae (Diptera) species for their potential to indicate oil contamination of the 
freshwater ecosystem. They found that 10 species of Chironomidae showed a positive response to the 
presence of oil, 9 species showed a negative response and 10 species were apparently unaffected. 
Data on responses of species of Chironomidae to the presence of oil never showed that one species 
occurred exclusively either on oil or unoiled substrates. 
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Little information exists related to the direct toxicity of petroleum hydrocarbon components to 
plants. In plants, hydrocarbons have been shown to affect the selective permeability of plant cell 
membranes (Boyles, 1980). Affected membranes led to electrolyte loss from plant cells. The rate of 
loss from cells was found to depend on carbon chain length of applied liquid hydrocarbons. There 
are hydrocarbon susceptible plant species and hydrocarbon resistant species. The relative effects of 
hydrocarbons containing 10 carbon atoms but of different chemical types is generally in the following 
order: aromatics > naphthene > olefin > isoalkane approximately equal to n-alkane. Substitution 
of polar groups (e.g. -COOH) causes significant increases in potency. In the case of No. 2 fuel oil, 
adverse effects to salt marsh grasses was likely the result of direct chemical toxicity from rapid 
penetration into the plant from hydrocarbon components (Alexander and Webb, 1985). 

Terrestrial plants can tolerate a concentration of hydrocarbons and no more than about 0. 7 % 
the equivalent of the uniform distribution of 50 barrels per acre (Schwendinger, 1968 as cited in API, 
1972). Some plants, however, can survive in soils that contain up to 3 % oil, equivalent to a uniform 
distribution of about 225 barrels/acre. 

There are sample locations in the Newton Creek system where oil and grease levels exceed 
0. 7 % . Assuming that aquatic plants have comparable sensitivity as terrestrial plants to petroleum oils 
(and assuming the oil and grease analytical method used in the current study is comparable to the 
method used in the Schwendinger study, sites with sediment contamination (at any depth) that may 
adversely affect aquatic plants include those in the impoundment and at locations NC-2, FP-1, NC-10, 
HI-13 and HI-16. A fringe of monorypic cattail (Typha sp.) surrounds the open water in the 
impoundment and appears to be healthy. Because cattail is tolerant of a number of adverse 
environmental conditions such as low oxygen levels and high metal contamination, it seems possible 
that they may also be tolerant of petroleum hydrocarbon enriched wetlands. The cattails growing in 
the impoundment are growing in a vegetative mat that is loosely anchored to the bottom. The plant 
debris on the mat and the mat itself have absorbed large amounts of petroleum hydrocarbons. 
Musk.rat and beaver that utilize the system are being exposed to petroleum hydrocarbons in the water 
column and direct contact with contaminated sediments and the contaminated cattail mat in the 
impoµndment. Muskrats may be additionally exposed to petroleum components from ingestion of 
cattail and other wetland vegetation that have absorbed and accumulated contaminants in rhizomes, 
roots, and shoots. The latter serve as the primary food base of muskrats. 

Terrestrial plants can absorb P AHs from soils through the roots and translocate them to other 
plant parts such as developing shoots. Uptake rates are governed by PAH concentration, PAH water 
solubility, soil type, and PAH physicochernical state. Lower molecular weight PAHs were absorbed 
by plants more readily than higher molecular weight PAHs (Eisler, 1987). Pollman.ts with relatively 
high Kaw values such as PAHs (4.07-7.66) are most likely to be accumulated by or in the root and not 
be rranslocated out of it (Bell, 1992). · 

Nesting waterbirds such as mallard (Anas platvrhvnchos) and those in the family Rallidae 
(Rails) may become contaminated externally when they are utilizing the cattail mat of the 
impoundment or swimming through areas where there are oil sheens on the water surface caused by 
bottom disturbance, gas ebullition, etc. Studies have shown that nesting birds contaminated externally 
can transfer oil to their eggs in sufficient amounts to cause embryo toxicity (Couillard and Leighton, 
1991; Biderman and Drury, 1980). Ducks or other the waterbirds utilizing the oil contaminated sites 
in the NeMon Creek system may be exposed to low levels of petroleum from ingesting water. Ducks 
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can accumulate saturated hydrocarbons from petroleum in their tissues (Lawler et al., 1978). 
Mallards can exhibit sublethal toxic responses from ingestion of petroleum hydrocarbons. Oil-induced 
retardation of young birds could be responsible for increased mortality (Biderman and Drury, 1980). 

Light activation of P AHs is known to occur in the environment. The photomodification or 
photosensitization of PAH compound can result in the production of more toxic chemical species. 
Environmental hazard assessments of P AH contaminated systems suggests that a· hazard to natural 
algal communities and duckweed (Lernna sp.) species is present from photo-induced toxicity of PAHs. 
Because interpretations of the potential impacts of P AHs in the environment are based mostly on 
measurements of the structurally intact chemicals, severity of P AH hazards is possibly underestimated 
(Huang et al., 1993; Gala and Giesy, 1992). 

Followup monitoring of an oil spill that reached salt marshes near Fallmouth, Massachusetts 
found that sediment-associated oil continued to have effects on the growth of marsh grasses one year 
after the spill (Burns et al., 1971 as cited in DiSalvo et al., 1977). 
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Form 3200-95 Rev. 11-94 

Location Code 643438 Basin No. ~ Field No. _F_P_-_2_B_D __ _ County No. 64 Route WR 

Waterbody No. 1623900 ~~~iction 10/11/1995 Time 11: 50 Sample Matrix SE 

MILITARY CREEK COUNTY HIGHWAY E 850 FT UPSTREAM OF CO HWY E 
Sample Location ------------------------------------

Sample Desc. OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 

LINDA TALBOT Send 
Report 
To: DNR GEF II WR/2 

MADISON 

Account Number WR283 

Collected By JANISCH 

Parameters: 

DIESEL RANGE ORGANICS 

R. H. Laessig, PhD, Director . 
Wisconsin State Laboratory of Hygiene 
Madison, Wisconsin 53706 

TEMP °C __ /_t __ _ 
ANALYST _--+

1
re::...._ __ _ 

Comments: 

Date Received 
And Sample No. 

Date Reported 

OCT 1 3 1995 
l,:1111111111111111111 

06001190 

. .:•·~:---•.;, ·.· 



State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 

Environmental Science Section (608) 262-2797 DNR LAB ID 113133790 
Organic chemistry 

Id: 643438 Point/Well/ .. : 171 Field#: FP-2BD Route: WR 
Collection Date: 10/11/95 Time: 11:50 County: 64 (Vilas) 
From: MILITARY CREEK COUNTY HIGHWAY E 850 FT UPSTREAM OF CO HWY E 
Description: OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 
To: LINDA TALBOT 

DNR GEF II WR/2 Source: Sediment 
MADISON 

Account number: WR283 Collected by: JANISCH 
Waterbody/permit/ .. : 1623900 

Enforcement 
Date Received: 10/13/95 Labslip #: OG001190 Reported: 11/07/95 

test: TEMPERATURE - 0950 
TEMPERATURE + 18 

---- test: DIESEL RANGE ORGANICS (DRO) IN SOIL - 1556 
DIESEL RANGE ORGANICS (DRO) IN SOIL - 1556 <10. 
DRO BY LIQUID EXTRACTION - PREP 1556 C 

---- test: PERCENT SOLIDS 
SOLIDS 

--- Footnotes ---

+ 49. 

+: Positive results are prefixed by a plus sign. 
Remark #1: EXTRACTANT WAS NOT ADDED WITHIN 114 HOURS. 

UG/G, DRY 
#1 

I 



DEPARTMENT OF NATURAL RESOURCES ~ STATE LAB OF HYGIENE ORGANICS ANALYSIS 

Form 3200-95 Rev. 11-94 

Location Code _5~4_3_4_3_9 ___ _ Basin No. ~ Field No. _F_P_-_3_A_D __ _ County No. 64 Route WR 

Waterbody No. 1623900 ~~ltliction 10/11/1995 Time 12: 20 Sample Matrix SE 

MILITARY CREEK COUNTY HIGHWAY E 400 FT UPSTREAM OF CTY HWY E 
Sample Location ------------------------------------

Sample Desc. OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 

Send 
Report 
To: 

LINDA TALBOT 
DNR GEF II WR/2 
MADISON 

Account Number _W_R_2_8_3 ______ _ 

Collected By JANISCH 

Parameters: 

DIESEL RANGE ORGANICS 

R. H. Laessig, PhD, Director 
Wisconsin State Laboratory of Hygiene 
Madison, Wisconsin 53706 

@) 

Commentsj 

Parameters: 

Date Received. 
And Sample No. 

Date Reported 

' . 

OCT 1 3 1995 [J I'"'"- r''•\ . . I 
.... ,.· 

1;:11 1111111111111111111 

OG001191 



State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 

Environmental Science Section 
Organic chemistry 

(608) 262-2797 DNR LAB ID 113133790 

Id: 643439 Point/Well/ .. : 171 Field#: FP-3AD Route: WR 
Collection Date: 10/11/95 Time: 12:20 County: 64 (Vilas) 
From: MILITARY CREEK COUNTY HIGHWAY E 400 FT UPSTREAM OF CTY HWY E 
Description: OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 
To: LINDA TALBOT 

DNR GEF II WR/2 Source: Sediment 
MADISON 

Account number: WR283 Collected by: JANISCH 
Waterbody/permit/ .. : 1623900 

Enforcement 
Date Received: 10/13/95 Labslip #: OG001191 Reported: 11/07/95 

test: TEMPERATURE - 0950 
TEMPERATURE + 18 

---- test: DIESEL RANGE ORGANICS (DRO) IN SOIL - 1556 
DIESEL RANGE ORGANICS (ORO) IN SOIL - 1556 <10. 
DRO BY LIQUID EXTRACTION - PREP 1556 C 

---- test: PERCENT SOLIDS 
SOLIDS 

--- Footnotes ---

+ 49. 

+: Positive results are prefixed by a plus sign. 
Remark #1: EXTRACTANT WAS NOT ADDED WITHIN 114 HOURS. 

UG/G, DRY 
#1 



DEPARTMENT OF NATURAL RESOURCES ~ STATE LAB OF HYGIENE ORGANICS ANALYSIS 

Form 3200-95 Rev. 11-94 

Location Code 643439 Basin No. J:.:?l_ Field No. FP-3BD County No. 64 Route _WR __ 

Waterbody No. 1623900 ~~~;ction 10/11/1995 Time 12:30 · Sample Matrix SE 

MILITARY CREEK COUNTY HIGHWAY E 400 FT UPSTREAM OF CTY HWY E 
Sample Location ------------------------------------

Sample Desc. OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 

Send 
Report 
To: 

LINDA TALBOT 
DNR GEF II WR/2 
MF>.DISQN 

Account Number _Y_lR_2_8_3 ______ _ 

Collected By JANISCH 

DIESEL RANGE ORGANICS 

R. H. Laessig, PhD, Director 
Wisconsin State Laboratory of Hygiene 
Madison, Wisconsin 53706 

Comments: 

Parameters: 

UMI' <-'C ,..:./_a' ___ _ 

f,N-'.~\ISTF 

l:lllllmllllllllllllllll 

OCT 1 3 1995 OG001192 r\ ,--· I''· 

Date Received 
And Sample No. 

Date Reported 



State Laboratory of Hygiene 
University of Wisconsin Center for Health Sciences 

465 Henry Mall, Madison, WI 53706 
R.H. Laessig, Ph.D., Director S.L. Inhorn, M.D., Medical Director 

Environmental Science Section (608) 262-2797 DNR LAB ID 113133790 
Organic chemistry 

Id: 643439 Point/Well/ .. : 171 Field#: FP-3BD Route: WR 
Collection Date: 10/11/95 Time: 12:30 County: 64 (Vilas) 
From: MILITARY CREEK COUNTY HIGHWAY E 400 FT UPSTREAM OF CTY HWY E 
Description: OTHER CORER, FLOODPLAIN SEDIMENT/SOIL ASSESSMENT 
To: LINDA TALBOT 

DNR GEF II WR/2 Source: Sediment 
MADISON 

Account number: WR283. Collected by: JANISCH 
Waterbody/permit/ .. : 1623900 

Enforcement 
Date Received: 10/13/95 Labslip #: OG001192 Reported: 11/07/95 

test: TEMPERATURE - 0950 
TEMPERATURE + 18 

---- test: DIESEL RANGE ORGANICS (ORO) IN SOIL - 1556 
DIESEL RANGE ORGANICS (DRO) IN SOIL - 1556 <10. 
ORO BY LIQUID EXTRACTION - PREP 1556 C 

---- test: PERCENT SOLIDS 
SOLIDS 

--- Footnotes ---

+ 70. 

+: Positive results are prefixed by a plus sign. 
Remark #1: EXTRACTANT WAS NOT ADDED WITHIN 114 HOURS. 

UG/G, DRY 
#1 

~ 
0 
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ORO Staie of Wisconsin 
11-:partmenl of Natural Resources 

CHAIN OF CUSTODY RECORD 
fonn 4100-145 7-87 

Split Samples: Offered? 0 Yes 
Accepted? 0 Yes 

filo (Check One) 
0 o (Check One) Accepted Ily: Rooc/plc11YJ soils 

o-F _M, / ij d 'I}' 

Field I Date Time 
Sample Type 

ID No. -Comp l Grab 
I 

10/11/cl5 II :oo V 

'0/t;/?~ I/! 'fO ✓ 

(J/tj'l~ I/ ; 50 I i/ 

FP-3A /0/1/95 I~ ~~o ' v 

rP-3B l<l/u/15" /J:3() I V 

Signature Cf"ee 
No.of 

Containers 

I' •""Y'tr'1"J , ~ o. · .... 't'> s;,,. 21 <- ,._ I - , / , 11 \I... I 3 .:-601'71 
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Comments 

JO.:Se; 
Disposition of Unused Portion of Sample: 

ccc1vc<l by: (Signature) Dispose _____ _ Retain for 30 
Return Other 

/~-·...to 

VI-L1 

q_ 

clays 
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IC jM. CHRISTIANSEN C ~(Q)(?)W 
_o w Vj o., INC. P.O. Box100 

PHELPS, WI 54554 
TEL: (715) 545-2333 
FAX: (715) 545-2334 

ERIC R. CHRISTIANSEN 
PRESIDENT 

EMAIL: erc@execpc.com 

- July 3 1, 1 998 

Mr. Donald Miller 
Wisconsin Department of Natural Resources 
Northern Region Headquarters 
107 Sutliff Avenue 
Rhinelander, WI 54501-08 I 8 

Re: C. M. Christiansen Co., Inc. ("CMC") Variance Request 

Dear Mr. Miller: 

This letter responds to your letter of July 9, 1998. You requested that CMC specify the 
waste code detennination for excavated soils containing elevated levels of pentachlorophenol 
(PCP). CMC made this determination in 1995, at the time this waste was first generated at the 
site. As indicated on the enclosed EPA Notification of Regulated Waste Activity, CMC, its legal 
counsel and its environmental consultant at that time detennined that the appropriate waste code 
for this material is D037. At a meeting I attended in March of 1997, Scott Watson, then the 
project manager for the site, concurred with this waste detennination. 

At this time, CMC does not believe it necessary to revisit the issue of the waste code 
determination. As a practical matter, the waste code detennination will not have any impact on 
how the material is handled during the proposed remediation. 

We do not think debating this issue at this time would be in the best interests of any of the 
parties involved. A debate would only serve to create further delay. Accordingly, jf the DNR 
believes a different waste code is more appropriate, CMC would be willing to defer to the DNR's 
waste code determination on a conditional basis for the limited purpose of expediting the DNR' s 
review of the variance request. Our willingness in this regard is with the express understanding 
that CMC reserves all rights to revisit this issue should it become important in the future. 

With respect to your comments regarding the need to submit a variance to the LDRs and 
development of residual contaminant levels for the site upon conclusion of the remediation 
project, I understand that when you discussed this matter with Laurie Parsons you confirmed that 
it is not necessary to address this issue at this time; rather, the issue of development of site­
specific residual contaminant levels will be addressed at a later date, and then only in the event 
that contaminated soils are re-deposited on site. 



Mr. Donald Miller 
July 31, 1998 
Page 2 

Thank you for your assistance in this matter. Please feel free to contact me should you 
have any additional questions or infonnation requests. 

cc: Mr. P.C. Christiansen 
Ms. Elizabeth Gamsky Rich 

. Ms. L~rie Parsrns 

✓ ~a I 
c)~ 

' 

Very truly yours, 

ric Christiansen, 
President 
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Donald L 
Monday, August 03, 1998 11 :21 AM 
Kafura, David J; LeRoy, Gary L 

Cc: Mulholland, Timothy S; Flaherty, Peter D; Saari, Christopher A 
Subject: CM Christiansen Variance Request - Waste ID response 

I received a response to my July 9 letter, stating that the Department would not grant a variance 
to treat penta contaminated soils at CM Christiansen without their first making a good faith effort 
to determine the waste code. They have determined through discussion with their legal counsel, 
environmental consultant and past discussions with the RR project manager (Scott Watson) that 
they have a D037 waste at the site. They further state that they do not think that it is in the best 
interests of any of the parties involved to debate this issue. They then say that they would be 
willing to defer to the Departments waste code determination on a conditional basis for the 
purpose of our granting the variance. (We have not made a waste code determination to my 
knowledge, I assume they are referring to the F027 waste code we used at Weisenburger.) 

I will be reviewing the variance request this week if I get time. What I think I will do if all the 
other elements of the variance are in the request is to conditionally approve the variance if 
Christiansens can agree that they are managing an F027 Waste for the remediation and 
treatment of the materials on-site. We can argue about this later if it becomes a problem for 
them when they need to remove it to a disposal site. What do you think? I think Christiansens 
will agree to this so they can get going on the cleanup. Don 
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Brule Area Headquarters 
6250 South Ranger Road 

Brule, WI 54820 
TELEPHONE 715-372-4866 

TELEFAX 715-372-4836 

August 7, 1998 

MR ERIC R CHRISTIANSEN 
CM CHRISTIANSEN COMPANY INC 
PO BOX 100 
PHELPS WI 54554 

FILE COPY 

Re: Comments on Revised SoilRemedialActio11 Optio11s Report andDesig11Report a11d Pla11 ofOperatio11, 
Former C.M. Christiansen Company Pole Treatment Facility (BRRTS #02-64-000068) 

Dear Mr. Christiansen: 

The Department has received the Revised Soil Remedial Actio11 Optio11s Report and the Desig11 Report a11d Plan of 
Operatio11. The documents were prepared for the above named site by Natural Resource Technology, Inc. (NRT), 
and dated May 15, 1998, and June 12, 1998, respectively. These documents were prepared to satisfy Items 1, 3 
and 5 of the Spill Response Agreement between your company and the Department, dated April 17, 1998. I am 
writing to provide you with a status update of the Department's review of these· and supporting documents, and to 
provide you with the following comments and concerns which have arisen in the course of our review of these 
documents. NRT's Suppleme111al Evaluation of Military Creek a11d Revised Work Pla11 for Scree11i11g Level 
Assessme11t, dated May 13, 1998 and prepared to satisfy Item 2 of the Spill Response Agreement, will be addressed 
under separate cover. 

1. NRT has proposed a performance standard approach per s. NR 720.19(2), Wis. Adm. Code, to address 
soil contaminants as they relate to the direct contact, contaminant leaching to groundwater, and surface 
water pathways: 

a. According to NRT, a direct contact pathway residual contaminant level (RCL) would be calculated 
for pentachlorophenol (PCP) once it had been determined that the soil remedy with respect to 
groundwater contamination was performing as designed. The Department believes, however, that 
a direct contact RCL for PCP will need to be calculated prior to initiation of the remedial action. 
This would appear to be necessary to address potential direct contact hazards posed by 
unexcavated soil, as PCP-impacted unexcavated soil would remain on site over the course of the 
biological treatment, possibly posing an unacceptable direct contact risk during that time. You 
should provide the Department with a direct contact RCL for PCP as soon as possible. 

b. After discussing this issue with NRT, I believe that the performance standard approach has merit 
in addressing the groundwater -pathway at the site. I would request that NRT provide _some 
additional information (e.g. case studies at geologically similar sites) which would further support 
this approach. You should note, too, that if post-excavation groundwater sampling demonstrates 
that the soil remedial action has not performed as designed (i.e. the groundwater contaminant 
plume continues to expand), further soil and/or groundwater remediation may be required. 

0 
Printed oo 
R~clcd 

Paper 



Mr. Eric R. Christiansen - August 7, 1998 2 

c. Based on the information provided to the Department, the proposed remedial action appears to be 
acceptable with respect to the surface water pathway. 

In addition, per the requirements ofss. NR 714.07(5) and NR 722.09(2)(a)2, Wis. Adm. Code, you should 
proceed with the publication of a class 1 public notice in compliance with the requirements of ch. 985, 
Wis. Stats., for the proposed use of soil performance standards at the site. 

2. As I have discussed with NRT, I believe that soil in the area of monitoring well MW-8 needs to be 
addressed as part of the remedial action. Based on the concentrations of PCP and polynuclear aromatic 
hydrocarbons (P AH), this soil would appear to pose both direct contact and groundwater leaching threats. 

3. · The Department has determined that you will not need to perform dioxin/furan analyses during excavation 
confirmation soil sampling, so long as you can demonstrate through PCP, PAH and volatiles analyses of 
i11 situ soil that the remedial action will be protective of human health and the environment. It appears that 
other aspects of the proposed excavation confirmation sampling plan could, and should, be modified. 
Based on previous sampling, it would be acceptable for you to conduct petroleum volatile organic 
compound (PVOC) excavation confirmation sampling, rather than analyzing for the full VOC list, in Areas 
III, 2, 3 and 4. However, full VOC analyses should be performed on samples collected from the 
excavation around MW-8, as non-PVOC analytes have been previously detected in soil in this area. The 
Department also believes that the sampling plan should be modified to include PAH analyses on at least 
50 % of the total PCP samples, rather than 25 % as proposed in Table 2 of the Desig11 Report and Plan of 
Operation, as many PAH compounds are present at concentrations which would appear to .pose a threat 
to human health and the environment. 

4. Final closure sampling for the treatment cell should include a representative number of analyses for 
dioxins/furans prior to disposal of the treated soil on the site, in order to demonstrate that dioxin/furan 
concentrations in this soil will not pose a threat to human health and the environment. 

5. Concurrent with this remedial action, you must define the full degree and extent of groundwater 
contamination, both horizontally and vertically. NRT has explained to my satisfaction the location of 
proposed monitoring well PMW-16; I believe that this new monitoring location should be installed as a well 
nest, complemented with a water table monitoring well. It also appears that additional nested monitoring 
points should be installed downgradient from proposed excavation Areas 3 and 4 to assess the potential for 
groundwater contamination in this portion of the site. 

6. Initial sampling rounds from newly-installed wells should include analyses for the full VOC list; if these 
results are similar to results from other wells on site, it will likely be permissible to convert to PVOC 
analyses in subsequent sampling rounds. 

7. In the proposed baseline groundwater monitoring discussed in the Revised Soil Remedial Action Options 
Report, it would be acceptable to modify VOC analyses to PVOC, based on previous analytical results. 
However, since MW-13 has never been analyzed for volatiles, a sample from this well should be analyzed 
for VOC in the baseline sampling round. 

8. Due to the presence of free product in MW-7, post-excavation groundwater sampling downgradient from 
Area Ill (either MW-7 replacement or MW-6) should include analyses for PVOC and PAH. 
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9. Prior to the initiation of the remedial action, the variance to haz.ardous waste treatment and licensing 
requirements in chs. NR 600 to NR 685, Wis. Adm. Code, will need to be approved by the Department's 
Haz.ardous Waste program. I have been informed that the information you provide for the direct contact 
RCL for PCP will be included as an attachment to this variance, so you may wish to have NRT prepare 
this item as soon as possible. 

10. Prior to the discharge of any recovered groundwater, the Wisconsin Pollutant Discharge Elimination System 
permit application will need to be approved by the Department's Wastewater program. Per a recent 
discussion with the Department permit reviewer, this approval process is nearly complete. 

11. The Department's Air Management program has reviewed the Notification to Treat or Dispose of 
Petroleum Contaminated Soil & Water, and that program has not raised any specific emissions-related 
concerns with the proposed remedial action. 

12. Based on recent discussions with Mr. Mike O'Keefe at the U.S. Army Corps of Engineers, the Corps 
would not be in favor of your use of granular backfill material in the Military Creek wetland excavation. 
The use of granular fill would require permitting and Department water quality certification. According 
to Mr. O'Keefe, you will not be required to obtain a permit for excavation in the wetland so long as you 
do not backfill the excavation. The Corps believes that, based on the shallow depth of excavation, wetland 
vegetation should recover in the excavation in time. Mr. O'Keefe did state that you should notify him prior 
to commencement of excavation activities; Mr. O'Keefe can be reached at telephone 715/345-7911, or in 
writing at USACOE, 3105 MacArthur Way, Plover, WI 54467. Mr. O'Keefe also said that you could 
contact him if you have further questions about this project. 

You should instruct NRT to prepare a brief addendum to the Design Report and Plan of Operation to address the 
necessary concerns raised above. 

I apologize for the length of the review time needed for these documents. This is a complex remedial action, and 
the Department has to make sure that all of the applicable statutory and administrative code requirements are being 
met. I am confident, however, that we will be able to come to agreement on these issues and provide you with 
approval to proceed in the near future. If you have any questions concerning this letter or the project in general, 
please do not hesitate to write or call me at 715/372-8539, extension 120. 

Sincerely, 

(%~l~~
1 

Christopher A. Saari 
Hydro geologist 

cc: Laurie Parsons - NRT 
Don Miller - DNR Rhinelander 
Jim Hansen - DNR Park Falls 
Robin Capen - DNR Rhinelander 
Mike O'Keefe - USACOE 
Gary Kulibert - DNR Rhinelander 
Michelle DeBrock-Owens - DNR Rhinelander 
Linda Meyer - LS/5 
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From: . 
Sent: Friday, September 25, 1998 1 :31 PM 
To: Miller, Donald L 
Cc: Kulibert, Gary F; Debrock Owens, Michelle; Meyer, Linda L 
Subject: Conversation with Laurie Parsons, NRT re: CM Christiansen 

At 1314 hrs. today I called Laurie Parsons of NRT regarding the status of the CM Christiansen 
project, specifically about the hazardous waste code determination for the treatment variance. 

Parsons said she had sent her comments on the waste code determination to CMC and 
Elizabeth Rich last week, and had spoken with them yesterday. Parsons said that Rich was 
going to call Pete Flaherty either yesterday or early next week to discuss this issue further. 

Parsons also said that a draft addendum to the soil remedial action proposal, incorporating my 
comments to NRT, is in the hands of CMC and Rich. Parsons said she would like to at least get 
me that draft some time next week. 

I then told Parsons that I would try to get comments on the sediment sampling plan to her next 
week as well. 

We also briefly discussed the time/weather crunch the project will soon face. 
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BRULE D.N.R. 
October 21, 1998 

(1226/3.8) 

Mr. Chris Saari 
No1them Region 
Wisconsin Depaitment of Natural Resources 
Highway 2, PO Box 125 
Brule, WI 54820 

RE: Site Transfer Status and Update 
Former Wood Treating Facility, C.M. Christiansen Company, Inc., Phelps, WI 
BRR TS #02-64-000068; Ref #WID99863 903 5 

Dear Mr. Saari: 

On behalf of C.M. Christiansen Company, Inc. (CMC), Natural Resource Technology, 
Inc. (NRT) has prepared this letter as an Addendum to the June 12, 1998 Design Report 
and Plan of Operation. This letter and attachments address comments made in your 
letter dated August 7, 1998 and our telephone conversations in August and September 
1998, and are numbered accordingly. The attached figure and tables were also revised in 
response to various comments and are discussed below. 

1 a. • The Depaitment is requesting that a direct contact RCL for PCP be established 
for the site prior to soil remediation to address potential direct contact hazards 
posed by un-excavated soil. Section 5.4 of the Plan of Operation Report 
indicates the soils from the treatment cell will be replaced on-site (after suitable 
treatment) in an approved location with engineering controls or institutional 
controls, if appropriate. This same plan is intended to apply for unexcavated 
material. 

During excavation and biological treatment, interim measures will be taken to 
avoid direct contact risks. For example, at the outset of the excavation activities, 
a fence will be placed along the road near the entrance to the property. If 
necessary, this fence will be left in place during the course of the biological 
treatment, except during snowmobiling periods. We understand through our 
discussions in August 1998 that exposure is not an issue except possibly during 
the snowmobiling season, according to Health Department officials contacted by 
WDNR in the early stages of this project. 

Other interim measures may be implemented depending on results of shallow 
excavation sidewall sampling including placement of a 6 inch clean fill cap over 
select areas indicating concentrations which may pose a direct contact risk. Of 
note, the U.S. EPA recommends that inhalation and ingestion pathways be 
evaluated at the O to 6 inch depth within a soil profile (Technical Background 
Document for Draft Soil Screening Level Guidance, March 1994, EPA-540/R-
94/018). 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 

)I( 



Mr. Chris Saari, WDNR 
October 21, 1998 
Page 2 

The exact nature of the final engineering or institutional controls depends largely 
on the treatment performance within the cell, excavation sidewall sampling 
(depth and concentrations), and contemplated final use of the property. For 
example, for non-intrusive uses such as green space or certain recreational 
development, a 6 inch cover is likely appropriate. For other uses, an asphalt 
cover or additional fencing may be appropriate. For purpose of this discussion, 
example direct contact RCLs calculated by others are provided below for various 
exposure scenarios: 

Exposure Scenario 
Construction Worker (ingest.) 
Industrial/Commercial (ingest.) 
Residential (ingestion) 
Industrial Soil 
Residential Soil 
Residential 

Value (mg/kg) 
520 
24 
3 

7.9 
2.5 
5 

Reference Source 
Illinois EPA Part 742 Tier 1 
Illinois EPA Part 7 42 Tier 1 
Illinois EPA Part 742 Tier 1 
U.S. EPA-Region IX PRGs 
U.S. EPA-Region IX PRGs 
U.S. EPA-Region III 

As you can see, allowable direct contact concentrations vary significantly 
depending on the exposure scenario corresponding to various property uses and 
acceptable restrictions. 

1 b. Reference sites with similar hydrogeological conditions at which a performance 
standard approach is being used or is in progress. 

Location: 
BRRTS #: 

Beloit, WI 
03-54-000301 

DNR Contact: Cynde English 

Location: 
BRRTS #: 

Stevens Point, WI 
02-50-000079 

WDNR Contact: Tom Hvisdak 

We also suggest you contact Carol McCurry in the Department's central office 
on this subject. 

2. The soil from around MW-8 will be added to the excavation plan as requested. 
This modification is shown on revised Figure 2 and Table 1. The additional 
volume is small and should not substantially change the design plan. The MW-8 
area was not included originally because groundwater data at MW-8 indicates the 
concentrations detected in soil at 0 to 2 feet below ground surface have not had a 
significant impact on groundwater. The most recent concentrations were below 
the NR 140 Enforcement Standard for PCP. 

3.&4. Comments made regarding soil sampling parameters have been incorporated into 
Table 2. 

5. Concurrent with the soil remedial action, the Department requested that CMC 
define the "full degree and extent of groundwater contamination, both~-~ 
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horizontally and vertically". To this end, potential additional monitoring well 
locations were discussed in your August 7 letter and were further discussed with 
you in telephone conversations in August and September. The following table 
summarizes proposed locations which have been discussed and rationale for 
placement of each well or well nest. Approximate locations are also shown on 
attached Figure 2 and the Site Area Map from Volume I of the Site Investigation 
Report. 

Potential Depth, ft. 
Well ID/Location (Approx. Elev.) Rationale 

PMW-15: nested with MW- 60 (1630) define vertical extent 
10/PMW-l l 
MW-16: shallow well, 15 (1670) evaluate groundwater 
adjacent to creek, SE of quality discharging to 
MW-10 nest approx. 3 0 ft stream, omit from current 

Qrogram 
MW-17/PMW-17: lower 15(1670)/30(1655) evaluate groundwater 
wetland, 200 ft SE of quality downgradient of 
MW-9 Area #3, vertical and 

horizontal gradient and 
extent 

MW-18/PMW18: 200 to 15 (1670)/30 (1655) define horizontal extent 
300 ft across creek, from and complement 
MW-10 groundwater flow data 

MW-16 ( originally proposed as PMW-16 in the Remedial Action Options 
Report) was intended to be a shallow well, recognizing that a "true" water table 
well in the wetland is not possible at this location in order to obtain an adequate 
surface seal. Because of the addition of well nests in the lower wetlands (MW-
1 7 and MW-18 nests) we will not be installing MW-16 at this time. Data from 
proposed MW-16 would be redundant of the information for MW-1, proposed 
well MW-17, and in particular, MW-10 which is only 30 feet away. 

Well nest MW-17 /PMW-17 will serve to monitor groundwater quality 
downgradient of both Areas 3 and 4. The shallow well may be screened slightly 
below the water table to obtain an adequate surface seal. Well nest MW-
18/PMW-18 will be installed across the creek within approximately 300 ft from 
the site, subject to access conditions (see attached Site Area Map). 

6.&7. Table 3 is added and identifies parameters to be analyzed by location for baseline 
and post-excavation sampling. This schedule replaces that provided in the May 
1998 Soil Remedial Action Options Report. New wells and existing wells which 
have not been analyzed for the full voe list will be analyzed for voes (method 
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8260) and PVOCs thereafter as stated on Table 3. Remaining wells previously 
analyzed for the full VOC list will be analyzed for PVOCs only. 

8. Post excavation groundwater sampling at MW-6 will include analyses for PVOC 
andPAHs. 

9. Through discussion with Mr. Don Miller of the Hazardous Waste Program and 
yourself, we understand the direct contact RCL for PCP is not necessarily 
required at this time for the treatment variance approval. Prior to placing treated 
soils back on the property, CMC recognizes they will need to either submit a 
supplement to the treatment variance request at this time or file a separate 
variance request after treatment is complete, if soil concentrations exceed any 
applicable land disposal restrictions for PCP under NR 600. 

10. The WPDES permit application was approved in a letter dated September 1, 
1998. 

We trust this addendum addresses your comments and encourage you to contact Mr. Eric 
Christiansen at (715) 545-2333 or NRT at (414) 523-9000 if any questions arise as you 
complete your review of the project and associated documents. 

Sincerely, 

..,.,..Eaurie J. Parsons, P .E. 
Project Manager 

CE TECHNOLOGY, INC . 

1/ Ju (/ 2 _;,.., 
Julie A. Zimdars, P .E. 
Project Engineer 

cc: Mr. Eric Christiansen, C. M. Christiansen Company, Inc. 
Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 

Attachments: Figure 1: Site Area Map 
Figure 2: Site Plan with Estimated Areas of Excavation (revised) 
Table 1: Excavation Soil Volume Estimate (revised) 
Table 2: Soil Sampling Plan (revised) 
Table 3: Groundwater Monitoring Schedule (new) 

[1226wdnr-cs 98-10-21.ltr] 
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Table 1 - Excavation Soil Volume Estimate (revised) 

Design Report and Plan of Operation 

CM. Christiansen Co., Inc. Former Pole Treatment Facility 

Phelps, IVisconsin 

Area Location 

1 Former 

AST Area 

2A Former 

Boiler 

Area 

2B Creek 

Area 

3 Lower 

Wetland 

Area 

4 Upper 

Wetland 

Area 

5 Western 

Tree-line 

Soil Sample 
8-4 

HA-2/S-l 

HA-27/28 

HA-17/19 

HA-7/MW-13 

B-12/MW-8 

Max PCP 
Concentration 

1,300 ppm 

1,700 ppm 

470 ppm 

82,000 ppm 

44,000 ppm 

340 ppm 

Estimated 

Surface 
Area 

3,183 11.2 

1450 ft2 

4296 ft2 

5,093 ft2 

1,793 ft2 

707 ft2 

Max. 
Depth 

14 ft 

5 ft 

I ft 

5 ft 

6 ft 

3 ft 

Min. 
Depth 

6 ft 

5 ft 

1 ft 

2 ft 

4 ft 

I ft 

Avcrngc 
Depth 
10 ft 

5 ft 

I ft 

3 ft 

5 ft 

2 ft 

NRT PROJ. NO.: 1226 

BY: JAZ 

CHKDBY: LJP 

DATE: 10/21/98 

FILE: Table I ExcSoilVol 

Estimated 

Volume1 Comments 
1179 cy I lighcr volume corresponds to 

removal ofMW-7 below water 
table. 

269 cy Max. depth of 5 ft confirmed during 
sampling at test pit TP-4. 

159 cy Excavation of this area depends on 
approval from WDNR due to 
wetland 

566 cy Max. depth of 5 ft confirmed during 
sampling at test pit TP-1. 

332 cy 

52 cy 

Total Estimated Volume1 

Total Estimated Tonnage2 

2,560 cy 

3840 tons 

1 Estimated soil volume, based on performance- based standard for pentachlorophenol (PCP) 
2Tonnage estimated at 1.5 tons per cubic yard of soil 
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Table 2 - Soil Sampling Plan (revised) 
Design Report and Plan of Operation 
C.M Christiansen Co., Inc. Former Pole Treatment Facilit 

Phelps, Wisconsin 

Sampling Location Type 

Excavation Limits Discreet 

Surface Soil* Discreet (0-1 ft) 

Baseline Treatment Cell Discreet 

Treatment Cell Performance Discreet 

Treatment Cell Closeout Discreet 

* Surface soil below treatment cell and staging area. 

NRT PROJ. NO.: 1226 

BY: JAZ 

CHKDBY: LJP 

DATE: 10/21/98 

FILE: Table 2 Soil Samp Plan Rev 

Frequency Parameters (Method) 

30-35 ft-side, 1,000 ft2-base PCP (8270) 

25% (approx.) of total PVOC/VOC ** (8260) 

50 % (approx.) or total PAI Is (8270) 

1 per excav. area (approx.) TOC (St. Meth. 9060) 

representative samples before 
operation and after decommissioning PCP (8270) 

one time before cover placement, 
1,000 ft2 grid, varying depths PCP (8270) 

Biodegradation indicator parameters eg. 
moisture content, TOC, nutrients, soil gas: 

as needed oxygen, CO2 and methane 

annually, 2,000 ft2 grid, varying 
depths PCP (8270) 

Biodegradation indicator parameters eg. 
moisture content, TOC, nutrients, soil gas: 

as needed oxygen, CO2 and methane 

1,000 ft2 grid, varying depths PCP (8270) 

representative number of samples dioxins/furans 

** VOCs to be performed in MW-8 excavation area. PVOCs to be performed in all other excavation areas. 
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Table 3 - Groundwater Monitoring Schedule 
C.M. Christiansen Company, Inc., Phelps, WI 

Well 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-8 

MW-9 

MW-10 

PMW-11 

MW-12 

MW-13 

PMW-14 

PMW-15 (n) 

MW-17 (n) 

PMW-17 (n) 

MW-18 (n) 

PMW-18 (n) 

Notes: 

Baseline Sampling 

PCP, PAHs, PVOCs 

PCP, RNA 

PCP 

PCP 

PCP 

PCP, PAHs, PVOCs, RNA 

PCP.RNA 

PCP 

PCP, PAHs, voes, RNA 

PCP, PAHs, voes, RNA 

PCP 

PCP, voes, RNA 

PCP 

PCP, voes 

PCP, PAHs, voes 

PCP, voes 

PCP, PAHs, voes 

PCP, voes 

Post-Excavation Sampling 

PCP 

RNA 

PCP 

PCP, PAHs, PVOCs, RNA 

PCP, RNA 

PCP.RNA 

PCP.RNA 

PCP.RNA 

PCP 

PCP 

PCP 

PCP 

PCP 

Baseline sampling to be performed prior to excavation activities. 
RNA lab analytical inc.: dissolved iron, nitrate, SL!lfate, methane, chloride 
RNA in field inc.: D.O., ORP, temp., cond., pH 
After initial sampling round, new wells will be analyzed for PCP only if results are similar to other wells. 
{n) = proposed new well. 
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C.M. c ftR.ISTIANSEN co:; INC. 
P.O. Box 100 

PHELPS, WI 54554 
TEL: (715) 545-2333 
Fax: (715) 545-2334 

lk)J rz/ 2l /1t 
Bruh 

ERIC R. CHRISTIANSEN 
PRESIDENT 

SENT VIA FAX & FIRST CLASS MAIL - 5 pages 

December 17, 1998 

Mr. Donald Miller 
Wisconsin Department of Natural Resources 
Northern Region Headquarters 
107 Sutliff Avenue 
Rhinelander, WI 54501-0818 

EMAIL: erc@execpc.com 

Re: Request for Extension of Investigative Waste Accumulation Time 
Former Wood Treatment Site, Phelps, Wisconsin 
Ref WID998639035 

Dear Mr. Miller: 

Pursuant to your letter of January 26, 1998 ( copy enclosed - the "Extension Letter") responding 
to the request of our consultants ( copy also enclosed), we hereby notify you that the investigative 
waste referred to therein will remain in storage on and after January 1, 1999 pending the 
undertaking of remediation activities, currently expected to commence in the spring or summer of 
1999 (assuming all -pending-permit _applications, reports, plans and other matters before Wisconsin 
DNR are approved - the "Pending Applications'.').. , . . . . · · ·:· 

We also hereby notify you, as set forth in the .Pend.ing Applications, that we currently expect to 
undertake additional investigative activities this coming winter or spring and that, as a result, 
additional investigative wastes are likely to be added in 1999 to those currently in storage. We 
will comply with the provisions of the Extension Letter relating to those additional wastes, if and 
when added to the existing accumulation. 

Based on the foregoing, we hereby respectfully request a one-year Extension of the Investigative 
Waste Accumulation Time, from the current expiration of December 31, 1998, to and including 
December 31, 1999, subject to our continuing compliance with the terms of the Extension Letter. 

Very truly yours, 

~S,TIANSEN CO., INC. 

cc: Mr. P.C. Christiansen 

~

s. Elizabeth Gamsky Rich- Whyte Hirschboeck Dudek S.C. 
s. Lau_rie Par_sons : Nat~ral R~~ource Technology, Inc. . 
r. Chns S~~m - W1sconsm.DNR . • . . . . · · . .. ·. 
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Stat~ . Wisconsin\ DEPARTMENT OF~.~TURAL RESOURCES 

January 26, 1998 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Mr. Eric Christiansen 
C.M. Christiansen Co. 
P.O. Box 100 
Phelps, WI 54554 

SUBJECT: Extension of Investigative Waste Accumulation Time 

Dear Mr. Christiansen: 

Northern Region Headquarters 
PO Box 818, 107 Sutliff Ave. 
Rhinelander, WI 54501-0818 

TELEPHONE 715-365-8900 
FAX 715-365-8932 
TDD 715-365-8957 

FID# 

On January 20, 1998, the Department received a request on your behalf from Natural 
Resource Technology to extend the time which C.M. Christiansen may retain accumulated 
investigative hazardous waste on-site. This request was made under the prpvisions of ch. 
NR 615.05(4),I,(b), Wis. Adm. Code, and is consistent with Department policy and 
guidance dated January 14, 1993, (Attachment 3). Earlier, the Department verbally 
agreed to allow C. M. Christiansen to move the waste from the site to a nearby storage 
building for safety reasons and protected from the weather. This request for storage of 
accumulated waste is granted until January 1, 1999 with the following conditions: 

The drums must be labelled as hazardous waste, inspected for leaks and defects monthly, 
with an increase in inspection frequency during the spring months when the water begins 
to thaw. As required by ch. NR 615.05(4),2.c., an inspection log including the date and 
time of inspection, name of inspector, and condition of the drums shall be kept for review 
by the Department for at least three years from the date of the inspection. The 
Department may revoke this extension at any time, should the facility not fully follow the 
requirements for accumulated waste, or the drums present an environmental hazard. The 
Department will allow C. M. Christiansen to add additional investigative wastes to this 
accumulation as long as records of the additions are kept with the waste, and the 
Department is notified of additional waste being added. 

It is understood that the investigative waste will be treated on-site along with treatment of 
contaminated water at the facility. Should C. M. Christiansen decide not to treat water on 
site, the drums must be properly removed as hazardous waste within 90 days of this 
decision. If the waste will remain on-site after 1998, a 'request for another extension 
should be made prior to January 1, 1999. The Department reserves the right to inspect 
the drums at any time during normal working hours. 

Quality Natural Resources Management 
Through Excellent Customer Service 0 
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/ 
If you have any questions regarding this letter, please call me at 715/365-8980. 

~l/JL-
Don Miller 
Waste Management Specialist 

c. Laurie Parsons, Natural Resource Technologies, 23713 W. Paul Rd., Pewaukee, WI 
53072 
Gary LeRoy, DNA-Spooner 
Chris Saari, DNR -Brule 
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Natural 
Resource 
Technology, Inc. 

To: Wisconsin Dept. of Natural Resources 

107 Sutliff Avenue I 

P.O. Qox 818 

Rhinelander, WI 54501 

Attn: Mr. Don Miller 

TRANSMITTAL 

Date: 1/15/98 

Project No: 1226 ---------
From: Laurie Parsons 

Re: C.M. Christiansen Co. 
Investie;ative Waste 
Management 

x For Your Information □ As Requested □ For Review □ Approve and Return 

Copies: 

1 

Description 

Nov. l 9l 1997 Letter from NRT to Don Miller 

Comments: Don -
It came to our attention that you may not have received the attached letter which was issued after 

our telephone conversations last November. We apologize for this oversight and look forward to 

your written response. 

.........__[;rf!L;;;; i 

cc: Mr. Eric Christiansenl C.M. Christiansen Co. 

Ms. Elizabeth Gamsky Rich - Whyte. Hirschboeck, Dudek, S.C. 

Mr. Chris Saari - WDNR - Brule Office 

23713 W. Paul Road, Pewaukee, WI 53072 ■ Phone 414/523-9000 ■ Fax 414/523-9001 

[ 1226 transmillal 1.15. 98] 
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Mr. Don Miller 

Natural 
Resource 
Technology, Inc. 

Wisconsin Department of Natural Resources 
l 07 Sutliff A venue , 
P.O. Box 818 
Rhinelander, WI 5450 I 

RE: Request for Extension oflnvestigative Waste Accumulation Time 
C.M. Christiansen Company, Former Wood Treatment Site, Phelps, Wisconsin 
Ref: WID998639035 

Dear Mr. Miller: 

November 19, 1997 
(1226) 

On behalf of C.M. Christiansen Co. (CMC) we are requesting an extension for continued accumulation 
of investigative waste at the above referenced site located in Phelps, Wisconsin. This request is made 
under the provisions of 615.05(4)1 l(b) and we believe is consistent with Department policy and 
guidance dated January 14, 1993 (Attachment 3) for long-term on-site accumulation of investigative 
wastes. CMC asked us to develop a plan to manage and consolidate the investigative waste which was 
accumulated at the site during previous investigation work. In our telephone conversation during the 
week of August 4, 1997, you concurred with our proposed plan to move the drums into a covered area 
for safety reasons and to keep them out of the weather. 

During the week of November 3, 17 drums and 4 plastic pails of soil (drill cuttings/treatability samples) 
and used sampling materials, and 15 drums containing monitoring well purge water from prior 
investigations were transported a distance of about 900 feet. The drums will be maintained in a covered 
shed located across from and south of the site. The drums with water are half full or less, are in good 
condition, and '!"ill have secondary containment. Consistent with the intent of the Department's 
guidance on these matters, the containers will be labeled and inspected on a monthly basis. Records of 
inspections will be kept in a log and the frequency of inspections will be increased during freeze/thaw 
periods. Adequate head space will be maintained on the drums which contain water to allow for 
freezing. 

Also by your verbal approval, approximately 10 gallons of a oil/water mixture from monitoring well 
MW-7 was also taken off-site and disposed through the Vilas County small quantity hazardous waste 
disposal program in August 1997. 

Based on our follow-up conversation on November 13 and 17, we trust this approach to managing the 
investigative wastes will suffice until remedial actions are implemented. Your assistance and written 
approval of this request is greatly appreciated. Please do not hesitate to call should you have any 
questions. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

~ 
.,,....,._ 

~ 

'-- ' ~ 
p s . Fafalios, E.I.T. 

Project Engineer 

cc Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company 

[ I 226dmillcr.ltr2l 

23713 W. Paul Road• Pewaukee, WI 53072 • (414) 523-9000 • Fax (414) 523-9001 



Oec-17-98 03:15P C.M. Chr;st;ansen Co. 715 545-2334 

C.M. CHRISTI SE 
P.O. Box100 

PHELPS, WI 54554 
TEL: (715) 545-2333 
Fax: (715) 545-2334 

SENT VIA FAX & FIRST CLASS MAIL - 5 pages 

December 17, 1998 

Mr. Donald Miller 
Wisconsin Department of Natural Resources 
Northern Region Headquarters 
107 Sutliff Avenue 
Rhinelander, WI 54501-0818 

C ., INC. 

ERIC R. CHRISTIANSEN 
PRESIOENT 

EMAIL: erc@execpc.com 

Re: Request for Extension of Investigative Waste Accumulation Time 
Fonner Wood Treatment Site, Phelps, Wisconsin 
Ref WID998639035 

Dear Mr. Miller: 

Pursuant to your letter of January 26, 1998 ( copy enclosed - the "Extension Letter") responding 
to the request of our consultants ( copy also enclosed), we hereby notify you that the investigative 
waste referred to therein will remain in storage on and after January 1, 1999 pending the 
undertaking of remediation activities, currently expected to commence in the spring or summer of 
1999 (assuming all pending permit applications, reports, plans and other matters before Wisconsin 
DNR are approved - the "Pending Applications"). 

We also hereby notify you, as set forth in the Pending Applications, that we currently expect to 
undertake additional investigative activities this coming winter or spring and that, as a result, 
additional investigative wastes are like]y to be added in 1999 to those currently in storage. We 
win comply with the provisions of the Extension Letter relating to those additional wastes, if and 
when added to the existing accumulation. 

Based on the foregoing, we hereby respectfully request a one-year Extension of the Investigative 
Waste Accumulation Time, from the current expiration of December 31, 1998, to and including 
December 3 1, 1999, subject to our continuing compliance with the terms of the Extension Letter. 

Very truly yours, 

~

J'IANSENCO., INC. 

-----:ii. 
E ·s tan , 
President 

cc: Mr. P. C. Christiansen 
Ms. Elizabeth Gamsky Rich- Whyte Hirschboeck Dudek S.C. 
Ms. Laurie Parsons - Natural Resource Technology, Inc. 
Mr. Chris Saari - Wisconsin DNR 

P.01 



Dec-17-98 03:15P C.M. Chr;st;ansen Co. 715 545-2334 

.Jf Wisconsin\ DEPARTMENT OF h~~TURAL RESOURCES 

January 26, 1998 

Tommy G. Thompson, Governor 
George E. Mayer, Secretary 
William H. Smith, Regional Director 

Mr. Eric Christiansen 
C.M. Christiansen Co. 
P.O. Box 100 
Phelps, WI 54554 

SUBJECT: Extension of Investigative Waste Accumulation Time 

Dear Mr. Christiansen: 

Northem Region Headqu111rters 
PO Box 818, 107 Sutliff Ave. 
Rhinelander, WI 64501-0818 

TELEPHONE 716-366-8900 
FAX 715-365-8932 
TDD 715-365-8967 

FID# 

On January 20, 1998, the Department received a request on your behalf from Natural 
Resource Technology to extend the time which C.M. Christiansen may retain accumulated 
investigative hazardous waste on-site. This request was made under the provisions of ch. 
NR 615.05(4),I,(b), Wis. Adm. Code, and is consistent with Department policy and 
guidance dated January 14, 1993, (Attachment 3). Earlier, the Department verbally 
agreed to allow C. M. Christiansen to move the waste from the site to a nearby storage 
building for safety reasons and protected from the weather. This request for storage of 
accumulated waste is granted until January 1, 1999 with the following conditions: 

The drums must be labelled as hazardous waste, inspected for leaks and defects monthly, 
with an increase in inspection frequency during the spring months when the water begins 
to thaw. As required by ch. NR 615 .05(4), 2.c., an inspection log including the date and 
time of inspection, name of inspector, and condition of the drums shall be kept for review 
by the Department for at least three years from the date of the inspection. The 
Department may revoke this extension at any time, should the facility not fully follow the 
requirements for accumulated waste, or the drums present an environmental hazard. The 
Department will allow C. M. Christiansen to add additional investigative wastes to this 
accumulation as long as records of the additions are kept with the waste, and the 
Department is notified of additional waste being added. 

It is understood that the investigative waste will be treated on-site along with treatment of 
contaminated water at the facility, Should C. M. Christiansen decide not to treat water on 
site, the drums must be properly removed as hazardous waste within 90 days of this 
decision, If the waste will remain on-site after 1998, a 'request for another extension 
should be made prior to January 1, 1999. The Department reserves the right to inspect 
the drums at any time during normal working hours. 

Quality Natural Resources Management 
Through Excellent Customer Service 

P.02 
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03:15P C.M. Chr;stiansen Co. 715 545-2334 

If you have any questions regarding this letter, please call me at 715/365-8980. 

r};dAL-
Don Miller 
Waste Management Specialist 

c. Laurie Parsons, Natural Resource Technologies, 23713 W. Paul Rd., Pewaukee, WI 
53072 
Gary LeRoy, DNA-Spooner 
Chris Saari, ONA -Brule 

P.03 
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---
Natural 
Resource 
Technology, Inell 

To: Wisconsin Dept. of Natural -Resources 

107 Sutliff Avenue 

P.O. Qox818 

Rhinelander, WI 54501 

Attn: Mr. Don Miller 

TRANSMITTAL 

Date: 1/15/98 

Project No: 1226 ---------
From: Laurie Parsons 

Re: C.M. Christiansen Co\ 
Investigative Waste 
Management 

x For Your Information O As Requested □ For Review D Approve and Return 

Copies: 

l 

Description 

Nov,J~J 99JL~tter fromNRitQ Don Miller 

Comments: Don -
It ewe to our attention that you may ngt have received the attacheq letter which was issyeg after 

our telephone conversations last November. We apologi~ for this oversight and look forward to 

:omwrlttenm:nse. cEJ~ =: =··' =: 
cc: Mr. Eris; Chtjstians~n. C.M. Christiansen <;Q.. 

Ms. Elizabeth Gamsky Rich - Whyte, Hirschboeck, Dudek, S.C. 

Mr. ChrisSaari- WDNR- Brule Office; 

23713 W. Paul Roi,d, Pewaukee, WI 53072 11111 Phone 414/523-9000 II Fait 414/523-9001 

[1226 1ransmi11al I. IS. WI} 
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Mr. Don Miller 

Natural 
Resource 
Technology, Inc. 

Wisconsin Department of Natural Resources 
l07 Sutliff A venue • 
P.O. Box 818 
Rhinelander, WI 54501 

RE: Request for Extension oflnvestigative Waste Accumulation Time 
C.M. Christiansen Company, Former Wood Treatment Site, Phelps, Wisconsin 
Ref; WID998639035 

Dear Mr. Miller: 

November 19, l 997 
(1226) 

On behalf of C.M. Christiansen Co. (CMC) we are requesting an extension for continued accumulation 
of investigative waste at the above referenced site located in Phelps, Wisconsin. This request is made 
under the provisions of 615 .05{ 4) 11 (b) and we believe is consistent with Department policy and 
guidance dated January 14, 1993 (Attachment 3) for long-term on-site accumulation of investigative 
wastes. CMC asked us to develop a plan to manage and consolidate the investigative waste which was 
accumulated at the site during previous investigation work. In our telephone conversation during the 
week of August 4, t 997, you concurred with our proposed plan to move the drums into a covered area 
for safety reasons and to keep them out of the weather. 

During the week of November 3, 17 drums and 4 plastic pails of soil (drill cuttings/treatnbility samples) 
and used sampling materials. and 15 drums containing monitoring well purge water from prior 
investigations were transported a distance of about 900 feet. The drums will be maintained in a covered 
shed located across from and south of the site. The drums with water are half full or less, are in good 
condition, and y,'ill have secondary containment. Consistent with the intent of the Department's 
guidance on these matters, the containers will be labeled and inspected on a monthly basis. Records of 
inspections will be kept in a log and the frequency of inspections will be increased during freeze/thaw 
periods. Adequate head space will be maintained on the drums which contain water to allow for 
freezing. 

Also by your verbal approval, approximately 10 gallons of a oiVwater mixture from monitoring well 
MW-7 was also taken off-site and disposed through the Vilas County small quantity hazardous waste 
disposal program in August 1997. 

Based on our follow-up conversation on November 13 and 17, we trust this approach to managing the 
investigative wastes will suffice until remedial actions are implemented. Your assistance and written 
approval of this request is greatly appreciated. Please do not hesitate to call should you have any 
questions. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

~

,........,-_ 

.. 
\,.__ ' ~ 

pt s L. Fafalios, E.1.T. 
Project Engineer 

d~ 
Senior Environmental Engineer 

cc Ms. Elizabeth Gamsky Rich, Whyte Hirschboeck Dudek, S.C. 
Mr. Eric Christiansen, C. M. Christiansen Company 
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WISCONSIN 

DEPT. OF NATURAL RESOURCES 

December 29, 1998 

Mr. Eric Christiansen 
P.O. Box 100 
Phelps, WI 54554 

~'tR 1/4/99 
Bt-LLLc 

State of Wisconsin\ DEPARTMENT OF NATURAL RESOURCES 

Tommy G. Thompson, Governor 
George E. Meyer, Secretary 
William H. Smith, Regional Director 

Northern Region Headquarters 
107 Sutliff Ave. 

Rhinelander, Wisconsin 54501-0818 
Telephone 715-365-8900 

FAX 715-365-8932 
TDD 715-365-8957 

Subject: Extension for Investigative Waste Accumulation Time 

Dear Mr. Christiansen: 

On December 17, 1998, the Department received a request from you to extend the time which C.M. 
Christiansen may retain accumulated investigative hazardous waste on site. The request was made under 
the provisions of ch. NR 615.05 (4),1,(b), Wis. Adm. code, and is consistent with Department policy and 
guidance dated January 14, 1993. Earlier, the Department had granted you an extension for one year 
ending January 1, 1999. The request for storage of accumulated investigative wastes is granted until July 
1, 1999 for the drums of soil drill cuttings, treatability samples and used sampling materials. Purge water 
wastes generated from well sampling may remain on site until October 1, 1999, or until you begin 
groundwater treatment, whichever comes first. 

The Department is granting this extension based on the assumption that remedial activities will begin in 
the spring of 1999. Do not anticipate that the Department will grant further extensions allowing these 

, wastes to remain on site. As required in the past, all drums must be properly labeled and inspected for 
leaks monthly. An inspection log including the date and time of inspection, name of inspector, and 
condition of the drums shall be kept for review by the Department for at least three years from the date of 
the inspection. The Department will allow C.M. Christiansen to add investigative wastes to this 
accumulation as long as records are kept and the Department is notified of additional waste. 

Should Christiansen's decide to not treat groundwater on site, the purge water wastes shall be properly 
removed as hazardous waste within 90 days of this decision. If soil treatment has not begun by July 1, 
1999, the treatability samples, drill cuttings and sampling materials must be removed by that date. The 
Department reserves the right to inspect the drums at any time during normal working hours. 

If you have any questions regarding this letter, please call me at 715/365-8980 

Stcerely, ' 

~~(tJl_ 
Don Miller 
Waste Management Specialist 

Quality Natural Resources Management 
Through Excellent Customer Service 



c. Dave Kafura, Spooner 
Chris Saari, Brule 
Gary LeRoy Spooner 
Laurie Parsons, Natural Resource Technologies, 23713 w. Paul Rd. Pewaukee, WI 53072 




