
J 

J 

J 

.l 

J 

I -. 

J 

. 1 

J 
1 

J 

.J 

J 

J 

J 

·~- - .... 

. - ....______ .......... 

Summary of Closure 
AOCs #5, #8, and #11 

Fraser Shipyards, Inc . 

Superior, Wisconsin 

SEH No. FRASE9401.00 

November 2000 

SHORT ELLIOTT HENDRICKSON INC 

Multidisciplined. 
Single Source. 



TRANSMITTAL 

421 Frenette Drive, Chippewa Falls, WI 54729-3374 715.720.6200 800.472.5881 715.720.6300 FAX 

TO: Ron Peterson 

Fraser Shipyards, Inc 

Superior , WI 

RE: Final Re ort 

Weare 

181 Enclosing 0 Sending Under Separate Cover 

Six Copies - Summary of Closure AOCs #5, 8, and 1 I 

For your 

0 Information/Records 

0 Action 

REMARKS: 

181 Review 

181 Distribution 

November 15, 2000 
Date 

File Number and Location 

AFRASE9401 
Client Number 

0 As Requested 

0 Approval 

0 Revision and resubmittal 

Ron - Enclosed are 6 copies of the final report for AOCs # 5, 8, and 11. Submittal of these documents to the 
WDNR should fu lfi ll the requirements of Fraser's Stipulated Agreement with the State. Please review and , if 
satisfactory, sign the cover letter of all six documents.Forward two (2) copies to Steve LaValley at the WDNR. 
Please send 2 copies back to me for my fi les and retain the last 2 for your faci lity. IF you have review comments 
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-
Mr. Steven LaValley, r-Iazardous Waste Specia list 
W isconsin Department or N atural Resources 
1-Wl Tower Avenue 
Superior, WI 54880 

Dear l'vfr. LaVallcv: 

RE: Fraser Shipyards, lnc. 
Summary of Closure 
AOCs #5, #8, and #11 
Superior, Wi sconsin 
SEH No. FRASE940l.OO 

• 
FRASER 
SH IPYAROS, INC. 

P. 0 . BOX 997 
SUPERIOR, WIS CO NSIN 

54880 

DIAL (715} 394 ·7787 
FAX (715} 394 ·2607 

l: raser S hipya rd~ . Inc. (1-'raser) (1-"rascr) is suhttti t ting this report which includes a sum mary or the 
documentati on or c losure for <lrcas of concern (J\OC) #5 - Paint Waste Staging A rea, #8 - Paint 
Room Stor:tge Pad . <~nd 41 1 I - Dry Dock -II I 11:tsc T hi s report was prepared on behal f of Praser by 
our con:-;u ltan t , Short Ellioll Hendri ckson Inc. (Sf::l-1) . T ile document describes in ves tigati on and 
closure :1c ti vi ti cs " ·hich were perfonned to meet the requirements ror closure of an unl icensed 
hazardous waste raci l i ty as outlined in ell . N R 68_') W isconsin A dministrative Code. The r:raser 
facil i ty is located in Superior, \Ni sconsin . 

Th is document is submitted to ru lfill Fraser' s obligati on under paragraph #9 of the January 9, 1998 
Stipuluti on and Order ror Judgmenl. Tr you have any ques tions regardi ng this document, please call 
me at (7 15) 394-7787 or Cy rn graham al (715) 720-623 L. 

Sincerely, 
1-:r<tser Shipyards, Inc . 

. //I I I , I I 

Ronald Peterson 
Yard Su pcrink:ndL·nt 

< i< iC'/Is/C \Vl/J l~Ci 
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r, G Iori a Chojnacki , hereby certify that I am a scientist as that term is defined in s. N R 7 12.03(3 ), 
W is. Adm. Code, and that, to the best of my knowledge, all of the information con tained in th is 
document is corTect and the document was prepared in compliance vv ith all applicable 
requirements in chs. NR 700 to 726, W is. Adrn . Code. 
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Date 
Environmental Scientist 

l, John E. Guhl, hereby certify that I am a Hydrogeologist as that term is defined in s. NR 
712.03(1) Wis. Adm. Code, and that, to the best of my knowkdgc. all or the in fcmmtion 
contained in this document is corTecl and the document was prepared in compli anc,' wi th all 
applicable requirements in chs. NR 700 to 726. \Vi s. ;\elm. Code. 
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T, Cyrus W. Ingrah:un , hereby cert i fy that I am a registered professional engineer i:1 the State of 
W isconsin , registered in accordance with the requi rements ~>r ch . . \--1~ --1. \Vis. ;\ elm . Cocle; that. 
thi s document has been prepared in accordance with the Rules of Professional Conduct in ch. 
t\-E 8, \Vi s. /\elm. Code: and that, to the best of my knowledge. all inform;rtion cont ;rincd in I his 
document is con·ect and the docu ment was preparl'll in compl i;rn .. :1h all .tpplit .. It 
requirements in chs. N R 700 to 726 \Vrs .. \dm. Cndc. 

Cyru W. Ingraham, .E. 
Sr. Project M anager 
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November 2000 

Summary of Closure 
AOCs #5, #8, and #11 

Fraser Shipyards, Inc. 

Prepared for Fraser Shipyards, Inc. 

1 n r .... + .. '"',... ' . ..... +; ",... 
I oV I I l LI V UUvLI V II 

On behal f of Fraser Shipyards. Inc. ( Fraser) . Short E l l iott H enclr·ickson 

fnc .® (SEH) has prepared this Summary of C losu re for J\ reas of 

Concern (1\ 0Cs) ft) - Paint Waste Staging A rea , iPS - Paint R oorn 
Storage Pad , :md #II - Dry Dock # I l3ase. Thi s report describes 
in vest i gation and c losu rc acti v it ics conducted in t"rcler to m eet the 
1·cq uirements i'<n· L·losurr nr an llll l iccnsecl h;lz;mJous waste fac ility as 
outlined in ch. NR 685 W isconsin ;\ clmini strati vc Code (W 1\C). In 
addition, thi s report is submill ccl to fulfi l l l'raser· s obligation under 

paragraph #9 or the .la rH rarv 0. 1))98 Stipulation and Order for 
J uclgment. 

1.1 Project Contacts 

I . Ron Peterson, Super in tcnderJ t 
Fraser Shipyards, Inc. 
Thi rd Stree t and C lough !\ venue 
Super ior , WI 54880 
(7 I 5) 394-7787 

2 Slc\'C LaVa l lev 

llaz<trclous Waste Spcc tali st 
\Vi sconsi n Dcp<trtmctll <lf 1 ': 11 ur: d Rc:--(l llt\ 'L'!'> 
It!() ! T (l\\ L' !' \\l' lllll' 

Supenor. WI · 1 ~ 00 

( 115) .\ lJ 2-7l)88 
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3. Cyrus Ingraham, P.E., Sr. Project Manager 
Short Ell iott Hend1ickson Inc. 
42 1 Frenette Drive 
Chippewa Falls , WI 54729 
(7 15) 720-623 1 

2.0 Background Information 
2.1 Site Location and Setting 

The Fraser faci lity is located at Third Street and Clough Avenue in 
Superior, Wisconsin as depicted on Figure 1, "Site Location." The site 
is locttted on Howard 's Bay in Sec tion 11 , T49N, I{ 14W , Douglas 
County, Wisconsin. 

Based on plat maps obtained from Douglas County, the site is bounded 
by industrial, residential, and watedront properties. According to a 
zoning map obtained from the City of Superior, the site is zoned W 1, 
Waterfron t. 

According to the U.S. Department of Housing and Urban 
Developn1ent "Flood lnsuwnce Study," the site is not located within 
the Zone A or A! 100 year floodp lain of Lake Superior. No other 
signi ficant water bodies appear to exist within an approximate 0.5 mile 
rad ius of the site. 

According to the Wisconsin Department of Natural Resources 
(WDNR) Wisconsin Wetl and Inventory Map (WWTM ) for the 
vicinity, there are five ident ified wetland areas within a 0.5 mile radius 
of the site. The closest wetland is located adjacent to the westem fence 
line of the site. No wetlands were identified on the Fraser property 
based on the WWIM. 

The only parkland known to exist within a 0.5 mile radius of the site is 
Kelly Park to the south on ih Street and Baxter A venue. No schools 
are currently located within a 0.5 mile radius of the site. 

2.2 Site Description 
The Fraser property (a lso referred to as the site) is approximately 65 
acres in area with over 50 ,000 square feet of shops, o ffi ce, and 
warehouse space. The site is located with O\'er t3,000 linear feet or 
frontage on Howards Bay, an enbayment of the Superior, Wisconsin 
Harbor. The site features are shown on Figure 2, "S ite Plan." 

Two graving- type dry docks for shi p repair :1rc located in the eastern 
portion of the si te. Dry Dock # 1, the eas~crnmost clock, can 
accommodate shi ps with up to a 620 foot length and 60 fool beam . Dry 
Dock #2, is located approximately 100 feet west of Dry Dock # l and 
can accommodate ships with up to a 820 foot length and 80 foot beam. 
A smaller graving-type wet building clock which is used fo r pre-
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fablication of ship secti ons is located in the western portion of the site. 
A 540 foot wet slip is also located in the western porti on or the site. 
Berthing is available for up to 15 ships in the bay area. 

Structures on the property consist of a mai n office building; a 
fabrication shop and machine shop building; a joiner 's shop and mold 
loft bui lding; lunch room bui lding; power house; hose house; rivet 
shack ancl too l repair bui lding; and a store room. A rai lroad spur enters 
the site ncar the sou th west corner and travels north approx imately 900 
feet. An area used for dry storage of the company's repai r vessels is 
located in the southeastern portion of the site. 

As the result of the si te visits by SEl-l and a hazardous waste 
management inspection concluc tecl by the WDNR, 14 areas or concern 
(1\ 0Cs) were identified. /\ 11 the AOCs have met the requi rements for 
closure under ch. NR 720 v..r A C. Three A OCs (#5, #8, # I L) also 
require c losure under ch. NR 600 WAC. Preparation of thi s report 
fulfills the requirements for c losure of 1\0Cs #5, #8, and # 11 under 
ch. N R 685 \V !\C. T he locations or AOCs #5, #R, and # 11 are shown 
on Figure 2. 

2.3 Site Topography and Drainage 

The general topography of the si te slopes sl ightl y from north to sou th 
on the southern one-half or the property and south to north on the 
northern one-half or the property. Elevat ions range from 605 to 610 
feet National CeocJeti c Vertica l Datum (NGVD). Howards Bay (Lake 
Superior) lies immediately north of the property w ith an <lpproximatc 
mean water surface clcv;1tion recorded nt 602 NGVD according to the 
Superior, \Vi sconsin 7.5 M inute USGS Topograph ic Quadrangle Map 
(el ated 1954 and photorevisecl in 1983). A rea topography is shown on 
figure I. 

Surface drainage at the si te is primari ly dictatecJ by topograph y. The 
northern yard area, i n the vici ni ty or the dry docks and adminis trative 
bui ldings drains towards Howards Bay. The southern yard area drains 
to :1 wetland area south of the propert y. T his wetland is bounded on the 
north by the Fraser Shipyard property and on the south by the 
Burl ington Northern Rai lroad grade. 

·t .,, o City oi' Superior munici pal storm sewers cross the property and 
di<:dwrge into H ow:mls Bay. One storm sewer discharge occurs at the 
caslcrnmost terminus or Howards Uay :111d the other occurs at the 
~Ollt h CI"Il Clld oi" the )-J() root WCl slip. 'I hL: l(lt.:at ions 01" the Storm sewer 
d1.Jill~ :11C shuw n on l ~ 1 gurc 2. 
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2.4 General Physiography and Regional Hydrogeology 

Pre li minary soil survey information was provided by the US DA Soi l 
Conservation Service located in Ashl and, Wisconsin. Soi Is on the 
Fraser Shi pyard property are classified as Uclorthents, which form I to 
6 percent slopes. Udo11hents occur in areas where the original soil 
profile has been altered by the addition or removal of more than about 
a foot of soil materi a ls. 

Soils adjacent to the south side of the property area classified wi thin 
the Ontonagon-Rud yard complex. Th is soil type occurs as an intermix 
of moderately well drai ned Ontonagon soil and somevv hat poorly 
drained Rud yard soil. Rudyard soi ls fonn in c layey lacustrine deposits. 

Ontonagon silty clay loams occur adjacent to the southeast comer of 
the property. These are well drained, highly erodible soils, which 
occur on 6 to 12 percent slopes and form in clayey lacustrine deposits. 

Groundwate r in the Ontonagon-Rudyard soi l series is gene rally found 
at dep ths less than six feet from the surface <llld can he pe rched. Depth 
to groundwater in the Ontonagon silty clay loams is typical ly greater 
than six feet from surface. 

Under lying the surh1ce soils in the vicini ty of the site arc g l t~c i:ll rill 
depos its belonging to the Douglas Member or the Milln Crcd; 
r ormation. The Douglas ti ll is comprised of fine tex tured glacia l ti ll 
averaging 10 percent sand, 26 percent sil t, and 64 percent c lay in the 
less-than-2 mm fraction. It is typically reddish-brown in color <ll1d 

averages 54 percent illi te in the lcss-than-2 mm fracti on. The Dougl<lS 
Member is generall y the surface unit throughout most of the Lake 
Superior bluffs, but in a few places is overlain by fluvial or lacustri ne 
sand and gravel deposits or offshore silt and clay depos its of the Miller 
Creek F01mation or younger fluvial, lacustrine, and organic deposits. 
Most of the Douglas Member is till deposited by icc of the Superior 
Lobe. 

According to a well constructor's report fo r a private well located ncar 
the Fraser property, the glacial till is approximate ly '270 feet th ick. 
This till consisted of reel clay, si lt, and sanely silt accordi ng to the 
drille r' s Jog. 

T he uppennost bedrock in the vicinity of the site is PreCambrian-aged 
Keweenawan sandstone. This sandstone \\'as encountered at 
approximately ?.70 feet in the nearby priv:1tc \\'CII ami ex tends to <~t 

least a 600 l'oo l depth based Oil the dri il er' S log. 

T wo major aquifers are located in the vic in ity or the site, the 
watcrbearing sandstone of PreCam brian-age ;md the Pleistocene 
glacial deposits of varying producti vity. Permeabi li tics of' the 
sandstone arc moderate to low. T he sandstone aquifer yie lds a 
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sufficient amount of water fo r domestic \Veils (10 to .lOO gpm) and can 
produce up to 500 gpm in some areas. 

The Pleistocene glacial deposits consist of ti ll, lake sand and silt, and 
flu vial sand and gravel. Sandy till aqu ifers typically yield small 
amounts of water (5 to 10 gpm). Yields from sand and gravel lenses do 
not commonly exceed 100 gpm. 

Recharge to the aquifers is impeded by the low permeabi lity red clay 
and silt glacial deposits. The greatest potential for recharge is through 
the sand and gravel layers. 

Regional ground water movement is ro the north into Lake Superior. 
Groundwater flow at the site is like ly at a low hori zontal hydraulic 
gradient towards Howards Bay. 

The City of Superior obtains approximate ly 95 percent of its drinking 
water from a wel l fi e ld located on Mi nnesota Point, approx imatel y 
5500 feet northeast of the site. The well fi eld contai ns approximately 
83 vertical and horjzontnl vvcUs vv·hich produce approx in1atcly 2.5 
mgcl . /\n ::~dclitiona l 500,000 gpd is obtained from the City of Cloquet 
intake pipe. which ex tends out into Lake Superi or from the well field 
lnc;JL ion. 

2.5 History of Facility 

Fraser opcr;Hes one of the oldest steel shipbuildi ng and repair facil ities 
un lhe Creal Lakes. The shipyard was founded in 1889 as American 
Steel Barge Co. Since then, the yard has been a shipbuild ing and repai r 
l'acili ty under various owners includi ng Praser-Nelson Shipbu ildi ng 
and Dry Dock Co., l11 c. ln 1977, the shipyard was acquired as a 
subsidi ary of Reuben Johnson and Son, Inc., a Superior, Wisconsi n 
general contractor. The yard continues to operate today under the 
name of Fraser Shipyards, Inc. 

rabrication of heavy structural steel comprises 90 percent of Fraser ' s 
business. Most of the steel fabri cation is for use on Great Lakes bulk 
carrying vesse ls, however, some steel is fabri cated for structures such 
as grain elevators. T he facility is equipped for all types of hu ll , engine, 
boiler, electrical, machine, j oi ner, loft , and other ship work which 
inc tudes sanclblasti ng and repainting processes. Repair, overhau l or 
remodeling work can be do ne in dry clock or "outside" while vessels 
arc loading or unloadi ng. 

3.0 /J.OC #5 - Pa int Waste Staging Area 
1-'rascr accumu lated wastes from their painting operations in two 
portahlc abo,Tground storage tanks located in the west-central yard 
arc.:a. 1\ nu mix~r or tanks or varying sizes were al so stored in thi s mea 
to provide emergency storage capacity for oily wastes from ships. The 
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wastes staged in thi s AOC included paint wastes potcnti;ll ly mixed 
with di11y solvents. Wastes staged in these tanks were di sposed at 
Waste Research and Rec lamati on on Ju ly 2, 1993. Many of the tanks 
initially located at AOC #5 were cut up and removed for sal vage. The 
location of AOC #5 is indicated on Figure 2. 

3.1 Soil Samples 
Initial soi l samples were co llected from AOC #5 on January I I, 1994 
at the surface and at the 2.0 to 2.5 foot depth interva l. A grab sample 
from bo1ing B-9 (2 - 2.5 feet) ind icated a total lead concentration of 
685 mg/kg and B- 1 0 (2 - 2.5 feet) indicated a total chromium 
concentration of 274 mg/kg. Both o r these ana lytical resul ts exceeded 
the ch. NR 720 Wisconsin Administrative Code Residual Contaminan t 
Levels (RCL) based on human health risk from direct contact of 500 
mg/kg for lead and 200 mg/kg for hexava lent chromium (industrial 
standard.) 

A Toxicity Characte ristic Leaching Procedure (TCLP) as well as an 
ASTM water leach pruccdure " ·as performed on the soi l sample from 
B-9, the soil sample wi th the highest total lead concentration. !\ TCLP 
wns nlso perf'onned on 8- 10. the so i I sample with the highest 
chromium conccnt r;lti on. No cletectnb le concen tr;1 tions of lead or 
chromium were noted in either of the leach procedures in cl i c ::~t ing that 
the lead and chromium in the subsurface arc not s ignificant ly 
leachable. 

Additi onal surface soil samples \\'ere colkcted on August 16, I <J97 in 
order to determine i!' surface soil concentra tions of se lect hc;1vy metals 
pose a significant threat. Laboratory rcsulrs of the sur face s;1mplcs 
(B- 11 , HA-l , HA-2, HA-3) ranged from 20.4 mg/kg to 66.J mg/kg fo r 
total lead and 14.9 mg/kg to 22.2 mg/kg for total chromium. Neither 
lead nor chromium surfnce soil concentrati ons exceed the ch. NR 720 
industrial RCL standards. Soi l ana lytical results are summarized on 
Table 1, "Soil Anal ytical Results." Site investigation detail is 
presented on Fi gure 3, "AOC #5 Detai l. " 

3.2 Groundwater Samples 

Ground-.,vater monitoring well MW -2 was insta lled on August 16, 
1996. Two rounds of ground\\'atc r samples were collected 11sing a 
bai ler, filtered and submitted on August 26, 1996 and November 21, 
1996 for laborntory anal ysis of di sso lved lc:lcl and chromium. 
Subsequentl y, !'our munds or gt\ llllldW:I tcr sampks were collected 
!'rom J\ilW-2 using :t pet·istalt ic pump, !'iltcrccl ;mel submitted !'or 
dissolved lead anal ys is. In aclcli ti on, unfi lte red grouncl w::~ t c r samples 
were also col lected and submitted ro r tota l lead anal ysis duri ng the las! 
three sampling events. 
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Results of the initial rounds of sampling indicated no concen trations of 
chromium above the laboratory detection limit. Ini tia l samples 

co llected wi th a bai ler indicated lead concentrations of 48.8 ~tg/ 1 and 

34.2 ~tg/1 , exceeding the ch. NR 140 Enforcem ent Standard (ES) of 15 
~tg/ 1 for lead. Four additional rounds of groundwater samples collected 

w ith a peti staltic pump from MW-2 indicated no detection o f lead 
above the ch. NR 140 ES for lead. The disso lved lead concentration at 

one sampling event was 3.08 ~tg/1 which exceeded the ch. NR 140 
Preventive Action Limit (PAL) for lead of 1.5 ~tg/1. 

Tn an effort to fu rther investi gate the potent i al of disso lved lead 

contamination in groundwater at A OC #5, six hydraulic probe 

groundwater samples were col lected on October 1, 1997 . Groundwater 
samples were brought to the surface wi th a per istaltic pump, f iltered 
and submitted for laboratory analys is of dissol ved lead. Results 
indicate dissol ved lead concentrati ons ranging from none detected 

above laboratory detection limits to J .06 ~tg/ 1 , in compl iance with the 
ch. NR 140 Groundwater Qual ity Standards. Groundwater analytica l 
results are summarized in Table 2, " Groundwater Analytical Resu lts." 
Site investi gation detai l is presented on F igure 3. 

Di screpancies between lead concentrati ons in the in i ti al rounds of 
grou ncl water monitoring and the fi na I rounds are m os t l ikely clue to the 
methods or co llecti on. The vigorous action of a bailer allowed for 
extracti on of a greater concentration o f fine soi l partic les to whi ch lead 

i s adsorbed. Some o f these particles l ikely passed through the fi lter, 
accounting for increased dissol ved lead resu lts. T he fina l rounds of 

gmunc.lw ater moni toring indicates th at lead does not exceed the 
ch. NR 140 ES demonstrating that groundw ater has not been adversely 
impacted by lead concentrations in the soi I at AOC #5. 

3.3 Soil Excavation 

!\ remedial excavati on was performed at AOC #5 to address l ead and 
chromium contaminated svils. Approx imately 18 cubi c yards of 
contami nated soi l was removed from the AOC on April 18, 2000. The 
excavati on l imits measured 10 feel wide by 20 feet long by 3 feet deep 
in the are<J shown on Pigure 3 

t\ total of five samples were collrcted rrom the so il excavati on side 

walls at 2 feet below grade and the excavation bot tom at 3 feet below 
gr<~cle . The soil :-;amplcs were analy1.cd ro r lead and chromium. Results 
or the -,uil ~lllalysis imlicatt~cl Je;tcl Cllil l"C illrati cms l"~l ll gi ng rrolll I ). ii 

mg/kg [():no mg/kg. Soil chromiulll COllCCJl trat ions ranged rrom -1-.21 
· 111 g/kg to .'i2.S mg/ kg. 

Summary of Closure AOCs 115, 118, and 1111 
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Confirmatory laboratory ana lysis results following remedia l 
excavation at AOC #5 did not indicate exceedanccs of ch. NR 720 
Res idual Contaminant Levels (RCLs) for industria l sites (industrial 
RCL for lead = 500 mg/kg; industrial RCL for hexavalent chromium= 
200 mg/kg). Four successive quarterly rounds of groundwater were 
co llec ted that demonstrated compliance with the requirements of 
ch. NR 140 (lead concentrations less than ES of 15 p.g/1) and 
s. NR 726.05(3). Notice of conditiona l c losure by the WDNR was 
elated August 17, 2000. 

4.0 AOC #8- Paint Room Storage Pad 
Fraser temporari ly stores fl ammable liquids in a pai nt room located 
indoors in the Fabricat ion Shop. A sma ll storage pad is located south 
of the paint room where partiall y used containers of paint and solvent 
are staged. This storage pad had a crushed stone base, which has 
subsequently been covered wi th concrete to facilitate protection of the 
soils from potential future releases . The concrete pad was constructed 
in July 1994. The pa rtiall y used materials associated with this 1\0C 
include pain t and so lvent s. Scrap metal and solid vvastes (paper, rags, 
etc .) were ~ tl so staged in thi s area. The l oc~t t i o n of /\OC #8 is in clicatccl 
on Figure :2 . 

4.1 So il Samp les 

AOC #S was initi all y in \·estigatccl fo r the presence or absence o r 
cont<1min<lt ecl soi ls assoc ia ted with poteJltial re lease fro m materials 
staged at the AOC. T he in vestigation consisted of two so il samples 
(B-20 and B-21) obtained from a shallow test pit from the 0 to l foot 
(B-20) and 2 to 2 . ."i foot (B-2 1) depth interval on January 25, 1994. 
Two soil samples were collected from the shop floor adjacent to the 
storage pad with a hand auger on August 23, 1995 (HAX-1 and 
H/\X-2) from the 8 to 12 inch depth in terval to define the ex tent of 
con tam i nat ion. 

Laboratory testing ind icated benzene and toluene al concen trations of 
0.0058 pg/g and 0. 15 ~tg/g, respectivel y, were detected closer to the 
surface (B-20), while no VOCs above laboratory detection limits were 
found at the 2 to 2.5 foot depth interval (B-21). Low level 
concent rations or various hydrocarbon compounds w·hich appear to be 
petroleum and man ufactu ring relaLcd were detected al the surface of 
the shop rl oor in the area aclj; tcent to the 1\0 C. The lola! VOC 
concent ration ;tt ff ;\ X-2 wa' ~4 pg/~. 

Adclitiotd suil sampling ~tl ;c\OC #~ was conducted to further dd inc 
the degree ancl extent of VOC contamination. r our aclclitional hand 
auger soi l S<llnples ( 111\X-3. I lAX --+, f-l /\X-5, H/\X-6) were obtained 
on August 15, 1996. The samples were co llectecl al a depth of 
approximately 18 inches. These addi ti onal floor samples indicated 

Summary of Closure AOCs tt5, #8, and #11 
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very low concentrations o f naphthalene (0.033 ~gig) at HAX-3, 
chloromethane (0.028 ~gig) at HAX-4, and o-xylene and styrene 
(0.035 ~tg/g to 0. 138 ~tg/g) at HAX-3, HAX-4, H/\X-5 and HAX-6. 
The concentrations are below proposed or final generi c soil cleanup 
levels based on protection of groundwater or human health from direct 
contact. Total lead and chromium at the four additional hand auger 
locations (HAX-3, H/\X-4, HAX-5, HAX-6) are either not detectable 
or below the ch. NR 720 RCLs Table 1 values for non-industrial sites. 
Soil analytical results are summarized on Table l . Site investi gation 
detail is presented on Figure 4, "AOC #8 Detai l." 

r rascr constructed a concrete fl oor over the unpnvecl area at /\OC #8 
ins ide of the shop to prevent downward migration of an y surficial 
contaminants in the building. Followi ng those investigati ve and 
remedial actions, Fraser requested formal closure of AOC #8. 
Documentation submitted to the WDNR was rev iewed and notice of 
"No further action required" was provided in Ju ly 16, 1997. 

c::: n "AI" .U "'"' n~ .. n~~1, .U "' D~~ .... 
..J. V 1'"'\~\J tt I I - IJ I Y IJ V\,1'\. tt I oa;::,~ 

Dry Dock # I was origina ll y constructed with a conc rete base in the 
southe rn third of the dock and a stone and ,.vooden base in the 
remai ning northern sec tion. As ships were repaired within the clock. 
wastes cou ld have potenti ally fall en onto the sto ne b<lSe ancl become 
diffi cult to remo ve. Potenti al wastes which may he gencrat·ccl <H 

1\.0C # I J consist of sandblasting grit wastes ancl solid wastes. 

fn order to prevent migration o[ polen tin l contaminants in to the stone 
base, Fraser poured concrete over the northe rn two thirds sec ti on o f 
Dry Dock #1 during July and August 1994. Approximately two feet or 
crushed stone was p laced di rectly below the concrete over a floor of 
natural red c lay. Prior to placement of the stone and concrete, seven 
soil samples were col lected from the dry clock base at depths ranging 
from zero to lO inches below top of clay, and submitted for laboratory 
analysis of lead. 

Labornt ory results indicated the presence o r lead concentrations 
ranging from 30.1 mg/kg to 272 mg/kg at a depth of six to lO inches 
into the red c lay floor. Lead concentrati ons at the c lay surface ranged 
from 832 lllg/kg to 958 mg/kg. 

;\dcli ti onal in \l.:sti gat ion of AOC # II W<lS conducted on ;\ ugust 12. 
1996 with the install at ion o f a seepage lys imctcr. The purpose of the 
lysimctcr was to document th at ground water contamination had not 
occurred be low the clry clock fl oor. Two soi I samples submitt ed for 
laboratory ana lys is or lead collec!cd at the time of th e lysimctcr 
installation indicated 110 detectab le COJlcenlrations or IC<Jd al the () to 
0.5 foo t and 2.0 to 2.5 fool deplh inte rva ls. These samples we re 
collected in close prox imity to sample T2 which hacl a surrace lead 

Summary of C losure AOCs 115, 118, and 11 11 
Frr~ser Shipyards, Inc. 

FRASE9401.00 
Page 9 



concentrati on or 832 mg/kg. Soil analytical resul ts arc summarized on 
Tab le l. 

T he first round of groundwater sampled from the seepage lysimeter 
indicated a disso lved lead concentration of 6.94 ~tg/ 1 which is be low 

the ch. NR l 40 ES of l 5 pg/1 but above the PAL of 1.5 pg/1. T he 
second round of sampl ing indicated no detectable concentrations of 
disso lved lead. Groundwater analyt ical results arc summarized on 
Table 2. Site inves ti gati on detail is presented on F igure 5, "AOC # 11 
Detail." 

Dry Dock# I constructi on, gate detail and placement of concrete over 
AOC # II have dfcctivcly con fined resi dual lead, which m ay be 
present , to the c l <~ y surface under the concrete dry dock base. This has 
been clcmonstratccl in both soil and groundwater samples collec ted 
from the seepage lysimeter. Soil samples as wel l as groundwater 
samples do not indicate that they arc impacted by lead. Dry Dock # 1 
construction and gate detail are shown in Figure 6, ' 'Dry Dock # 1 
Cross Secrion :md ri gure 7, "Gate Dctni !.'' 

In additi on to the soil and groundwater samples, the bay water both 
ins ide and outsick the dry clock W<IS <lll<l l yzcd. Representati ve samples 
of the water co lumn were co llected in order Lo demonst ra te that water 
bei 11 g pumped frolll 1\0C # II is not impacted w i th heavy metals. 
Di sso lved lead was detected inside the clock (5 feel from the bottom) at 
<I concen tr<~tion or 7.57 ,ug/1 and outs ide the dock (I 0 feet from the 

surracc) at 6.83 p g/1. The variation indicated between these resulls are 
no! signi fi cant given the accuracy limits of the anal ytica l methods. B ay 
Water analytica l results are summari zed on Table 3, "Bay Water 
A nal ytical Results." 

Additional information including the LYS-1 Construction Log and 
cross-section drawings of Dry D ock 1/1 demonstrating the lysimetcr 
placement w ith relation to geologic formations and clock structure 
were submi tted to the WD N R on June 30, 1997 and August 8, 1997, 
respec ti ve ly. A main tenance i nspection was conducted on Dry Dock 
# I and an Operation and Maintenance Plan was submitted to the 
WD N R on August 23, 2000. This inrormation was requested by the 
\VDNR as condit ions l"nr closure pf' th is t\OC. 

6.0 Standard of Care 
The conc lllsio11S ;lllcl r~cnnlmc.nd<~ l i ons conl;~inccl in this report were 
;11Tivcd at in ;lccnrclancc with generally <tcceptcd prol'cssionnl 
cngi11ccring prHcti ce at thi s time and location. Other than thi s, no 
warranty is implied or intended. 

GGC/l s/CWIJJEG 
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7.0 References and Resources 
The fo llowing reports and correspondence have been submitted by 
SEH in support of the Closure of AOCs #5, #8, and # I I. 

Work Plan for Grit Stockpile Sampling 

Amended Work plan~ Grit Stockpile Sampling 

Site lnYestigation Work Plan 

Site ln1·cstigati on Work Plan Revisions 

S ite In1·cqigation Report and Closun; Plan 

Partia l Closure Documentation Report 

Addit ional Investigation Work Plan 

Amendment to March 1996- Additional Inves tigation 

Work Plan 

August J 0 , J 993 

August 25 , 1993 

November 1993 

Dece mber 15, 199:1 

i\ lay 1994 

April 1995 

March 1996 

July 29. 1996 

Partial Closure Docum t.: ntat ion Report- AOCs #'6 and 11 12 October J 996 

Partia l Closure Documentation Report - AOCs Il l and Ill I February J 997 

Case Summary and Close-out Forms 1\ 0C II I I March·"· 1997 

Investigat io n Data - AOC #5 March 25 . 1997 

Tran smitta l ~ Requested Informati on June :10. 1997 

Conesponcle nce~AOCII JJ Detail Aug ust:). 19SJ'/ 

1\dcl itional Investigation Work Plan~ AOC 115 .-"\ugust 1997 

Case .Summary and Close-out Forms- AOC 115 No1·ember 26, l 9lJ7 

Additional Investigation Work Plan - Monitoring Well MW-5 lv!arch 199R 

and AOC #5 

Correspondence ~ AOC #5 

Case Summary and Close-out r orms - AOC #.'i 

Remedial Excavation Work Plan~ AOC #5 

Case Closure Request AOC #5 

Opcratiun and Mainte nance Plan for Dry Dock # I 

Su mmary of Closure AOCs 115, #8 and #11 
Frase r Shipyards , Inc. 

February 17, 2000 

February 2-1 , I 999 

rvJarch 30. 2000 

June 1. 2000 

,\ ugu st 2.). 2000 
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ch. NR 720 Soil 
Analytical Parameters 

RCL 

FlO (units) NSE 

PIO (units) NSE 
VOCs (8010/8020 or 8021} (mg/kg) Various 

Benzene 5.5 
Toluene 1500 
Butylbenzenes NSE 
lsopropyltoluene NSE 
Ethylbenzene 2900 
Naphthalene NSE 
Trimethylbenzenes NSE 
m- & p- Xylenes 4100 
a-Xylene & Styrene NSE 
Chloromethane NSE 
n-Propylbenzene NSE 

Metals (mglkg) 
Lead 500 
Cadmium 510 
Chromium 200 
Mercury NSE 

ch. NR 720 Soil 
Analytical Parameters 

RCL 

FlO (un its) NSE 
PIO (units) NSE 
VOCs (8010/8020 or 8021} (mg/kg) Various 

Benzene 5.5 
Toluene 1500 
Butylbenzenes NSE 
lsopropyltoluene NSE 
Ethylbenzene 2900 
Napl1thalene NSE 
Trimethylbenzenes NSE 
m- & p- Xylenes 4100 
o-Xylene & Styrene NSE 
Chloromethane NSE 
n-Propylbenzene NSE 

Metals (mglkg) 
Lead 500 
Cadmium 510 
Chromium 200 
Mercury NSE 

NSE - No standard established 
BDL = Below laboratory detection limit 
-- = Not analyzed for 

0.24 = Exceeds ch. NR 720 soil cleanup standards 
• = TCLP - Lead, B-9 = BOL; ASTM - Lead, B-9 = BDL 
•• = TCLP • Chromum, B-10 (2-2.5') = BDL 
Compiled by: GGC Checked by: JJT 
P:lproJ\Irase\940 1\mlsc\so•lanalres.xls 
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B-9 
2-2.5 0-0.6 

1000+ 0 
42 36 

BOL --

685' --
0.18 --
22.7 . . 

0.083 --

00001 00002 
0.5 0.5 

717/94 
.. --
-- --
-- --

272 30.1 
.. --
-- .. 
.. --

B-10 B-11 B-12 
2-2.5 0-0.5 0-0.5 2-2.5 

1111/94 
-- 0 1.4 1000+ 

-- 34 34 so 
BOL -- -- BOL 

270 66.1 -- 177 
0.28 0.64 -- 0.38 
274'' 22.2 .. 23.1 
0.25 BOL -- BOL 

AOC #/Boring No./Oepth (ft)/Oate 
AOC #11 

00003 T1 T2 T3 
0.5-0.8 0 0 0 
8/4/94 8/17/94 

-- -- -- --
.. .. -- .. 

-- -- .. .. 

.. -
34.1 927 _,8,32 .~!:158 . 

-- -- ·- .. 

-- -- -- .. 

-- .. .. --

Table 1 
Soil Analytical Results 

AOC #/Boring No./Oepth (ft)/Oate 
AOC#S AOC #8 

HA-1 HA-2 HA-3 NS-1 SS-1 ES-1 WS-1 B-1 B-20 B-21 HAX-1 HAX-2 HAX-3 HAX-4 HAX-5 HAX-6 

0-0.5 0-0.5 0-0.5 2 2 2 2 2 0-1.0 2-2.5 0.66 1 1.5 1.5 1.5 1.5 

8/16/96 4/18/00 1/25/94 8/23/95 8/15/96 

-- -- -- .. .. -- .. 1 1 -- -- .. -- .. --.. 
-- .. -- .. .. -- -- .. -- -- -- -- .. .. -- --
-- -- -- -- -- -- -- .. BDL 

0.0058 
0.1 5 

0.104 4.707 
0.469 
1.24 

0.24 5.11 0.033 

0.0665 2.706 

0.194 6.45 

0.131 3.02 0.045 0.035 0.138 0.122 
0.028 

0.658 

38.5 20.4 48.3 15.8 122 370 137 112 167 BDL .. -- 33.3 BDL BDL BOL 
.. -- -- .. .. -- -- -- 0.218 BDL .. -- . . -- .. .. 

16.1 14.9 17.4 4.21 23.9 52.8 24.7 31.3 7.53 4.94 -- -- 10.5 3.35 2.92 2.8 
.. -- -- -- -- -- -- -- 0.0509 BDL -- -- .. .. .. --

T4 LYS-1 
0 0-0.5 2-2.5 

8/12/96 
-- . . --
.. -- --
-- -- --

·ass ....... -· ·~ BDL BDL 

-- -- --
-- -- --
-- -- --
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A nalytical Parameters 
NR 140 Standards 

ES PAL 
Total Dissolved Metals (pg/1) 

Chromium 100 10 

Cadmium 5.0 0.5 

Lead 15 1.5 
Total Metals (pg/1) 

Lead I NSE NSE 

PAHs1 {tig/1) 
Acenaphthene NSE NSE 
Anthracene 3,000 600 
Benzo(a)Anthracene NSE NSE 
Benzo(a)Pyrene 0.2 0.02 
Benzo(b )Fiuoranthene NSE NSE 
Benzo(k)Fiuoranthene NSE NSE 
Benzo(g,h,i)Perylene NSE NSE 
Chrysene 0.2 0.02 
Dibenzo( a,h )Anthracene NSE NSE 
Fluoranthene 400 80 
Fluorene 400 80 
lndeno(1,2,3-cd)Pyrene NSE NSE 
1-Methyl Naphthalene NSE NSE 
2-Methyl Naphthalene NSE NSE 
Naphthalene 40 8.0 
Phenanthrene NSE NSE 
Pvrene 250 50 

NSE =No standard established 
BDL = Below laboratory detection limit 
-- = Not analyzed for 

48.8 = Exceeds ch. NR 140 Enforcement Standard (ES) 
3.08 = Exceeds ch. NR 140 Preventive Action Limit (PAL) 
1 = PAH list is not complete; PAHs not listed are BDL 
Compiled by: GGC Checked by: 
P:lprojl frase\9401\misc'Qwanalres.xls 
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JEG 

8/29/96 11/21/96 

BDL BDL 
-- --

' 48.8 , .. 1-::· 
34:2 . "' -· 

-- --

-- --

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --

-- --
-- --

MW-2 
10/1/97 8/25/98 

-- --
-- --

BDL BDL 

-- BDL 

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --

-- --
-- --

Table 2 
Groundwater Analytical Results 

Well No./Sampling Date 
HP-1 HP-2 

10/20/98 1/19/99 10/1/97 10/1/97 

-- -- -- --
-- -- -- --

3.08 BDL BDL 1.06 

8.38 1.49 -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

HP-3 HP-4 HP-5 
1011/97 10/1/97 10/1/97 

-- -- --
-- -- --

BDL BDL BDL 

-- -- --

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

HP-6 
10/1/97 8/29/96 

-- --
-- --

BDL 6.94 

-- --

-- --
-- --
- - --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --

LYS-1 
11/21/96 

--
--

BDL 

--

--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
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Table 3 
Bay Water Analytical Results 

Analytical Parameters 

Total Dissolved Metals {J!g/1) 

Lead 
Compiled by: GGC Checked by: 
P:lproj\lrase\9401\misc\bay water analytical results.xls 
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JEG 

AOC #/Location/Date 
AOC #11 

Inside Dry Dock #1 Outside Dry Dock # 1 
5' from Bottom 1 0' from Surface 

10/21/96 10/21 /96 

7.57 6.83 

FRASE940 1.00 



Figures 

Figure 1 -Site Location Map 

Figure 2 - Site Plan 

Figure 3 - AOC #5 Detail 

Figure 4 - AOC #8 Detail 

Figure 5 - AOC #11 Detail 

Figure 6 - Dry Dock #1 Cross Section 

Figure 7 - Gate Detail 
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