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The Lehigh Portland Cement site is composed of two areas: the 150-acre Lehigh 
Portland Cement Company (LPCC) cement production facility, and the 410-acre Lime 
Creek Nature Center (LCNC), in Mason, Gordo County, Iowa. Land use in the area is 
rural, agricultural, and industrial. The site overlies an aquifer that serves as a 
source of water for 12 nearby wells; and municipal water is obtained from a deeper 
aquifer. Calmus Creek borders the site and discharges to the Winnebago River, 
located within a mile of the site. From 1911 to the present, the LPCC has 
manufactured cement products. As a result of operations, site features currently 
include four abandoned quarries at the LPCC area, which were worked until thE! 1950's 
and subsequently were filled in with water, and numerous tailings piles. The water 
bodies are known as Blue Waters Pond, Arch Pond, Cooling Waters Pond, and Area C 
Pond. During its history, the LPCC disposed of cement kiln dust (CKD) in several 
onsite piles and in Area C Pond. The LCNC area was used by LPCC to quarry materials 
until 1979, and subsequently was backfilled with CKD from the parent site and sold. 
Consequently, the LCNC quarries also have become ponds, including Quarry Pond. In 
1981, hydrochemical tests of Blue Waters Pond on the LPCC area indicated high 
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alkalinity. Subsequent investigations indicated that the ponds on the LCNC area also.- have high pH levels, although water quality is better than at the LPCC area. Testing 
showed that CKD was the cause of high alkalinity, and that contamination of the aquifers 
has occurred. In addition, a flow control structure installed on the southeastern corner 
of Blue Waters Pond allowed highly alkaline water to discharge into Calmus Creek. 
Subsequently, overflow prevention measures at Blue Waters Pond were implemented by LPCC, 
but seepage to Calmus Creek continued. This Record of Decision (ROD) addresses t.he CKD, 
ground water, and surface water as a final remedy. Elevated pH of ground water and 
surface water also is of potential concern. 

• 

The selected remedial action for the LPCC area includes dewatering Blue Waters, I,rea C, 
and Arch Ponds, and treating pond water using acid neutralization, followed by ion 
exchange or reverse osmosis if needed, with onsite discharge: excavating and 
consolidating CKD from Blue Waters and Arch Ponds within Area C Pond, followed by 
constructing a clay cap over Area C Pond: constructing a cap over the existing al:ea known 
as the CKD Reclamation Area: collecting shallow ground water via sumps and a seep 
collection system constructed in the base of Blue Waters and Area C Ponds, and treating 
the ground water in the onsite treatment system before onsite discharge; monitoring 
ground water, surface water, and treated discharge: and providing institutional controls 
including deed restrictions. The selected remedial action for the LCNC area includes 
constructing a dam across Quarry Pond and draining the western portion of the pond: 
excavating CKD within the western portion of Quarry Pond and consolidating the CKD within 
an exhausted quarry east of the pond: constructing a clay cap over the exhausted quarry; 
consolidating CKD from all other LCNC areas in the Badlands area, and constructing a clay 
cap over the consolidated material: allowing Quarry Pond to refill: and monitoring ground 
water and surface water. The estimated present worth cost for remedial action at. the 
LPCC area is $3,400,000, and for the LCNC area is $1,600,000. No O&M costs were provided 
for the remedial action. 

PERFORMANCE STANDARDS OR GOALS: Chemical-specific ground water clean-up goals for both 
the LPCC and LCNC areas are based on the more stringent of SDWA MCLs and State st.andards, 
and include arsenic 0.00003 mg/l (State), lead 0.015 mg/l (State), Chromium 0.5 mg/l 
(MCL), and pH 6.5 to 8.5 (Secondary MCL) . 
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MEMORANDUM 

SUBJECT: 	 Record of Decision for the Lehigh Portland Cement Company 
Superfund Site, Mason City, Iowa' 

FROM: 	 David A. Wagoner 

Director, waste Management Division 


TO: 	 Morris Kay 
Regional Administrator 

This Record of Decision presents the proposed remedy for the 
hydraulic containment and treatment of ground water and capping of 
cement kiln dust at the Lehigh site in Mason City, Iowa. 

The major components of this remedy include dewatering of the 
quarries, consolidating the cement kiln dust, capping of the cement 
kiln dust, institutional controls, and continued monitoring to 
ensure the efficiency of the remedy. 

This Record of Decision has been prepared by the Iowa 
Department of Natural Resources and coordinated with the Office of 
Regional Counsel, the Office of Public Affairs, the Congressional 
and Intergovernmental Liaison, and the Agency for Toxic Substances 
and Disease Registry. 

On March 8, 1991, the remedy selection authority for the 
Lehigh site was delegated to you by Don R. Clay, Assistant 
Administrator. I recommend approval of the proposed remedy. 

Attachm~ 	 . 
APprov~ - 6, z.j>''1/ 

Disap~'roval 

• ( 	 RECYCLE -.' 
_"II >"'.' If. '. I •., •• 
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RECORD OF DECISION 

LEHIGH PORTLAND CEMENT COMPANY 

MASON CI1Y, IOWA 

DedantJoa 

1.0 	 Sitc Namc and Location 

Lehigh Portland Cemcnt Company, Mason City, Iowa 


1.1 	 Statcmcnt or Basis and Pu[pOse 
This decision docWDcnt prcsents the selccted rcmedial action ror thc Lehigh Portland Cemcnt Company 
Superfund sitc located ill Mason City, Iowa. Thc rcmedial action was choscn ill accordance ,vith 
CERCLA, as amcnded by SARA, aDd, to the cllent practicablc, the National Contingcncy Plan. This 
decision documcnt explains thc ractual aDd Icgal basis ror selcct.ing thc rcmedy ror this sitc. 

• 
The Iowa Dcpartmcnt or Natural Rcsources concurs with thc selccted rcmedy. Thc wormation 
supporting this rcmedial action decision is contaiDed ill the administrative record ror this site . 

1.2 	 Asscssmcnt or thc Sitc 
Actual or thrcatcned releases or hazardous substances from this sitc, if not addressed by implcmcnting 
thc rcsponse actiOP sclccted in this Record or DecisioD, may prcscnt aD immincnt aDd substultial 
endangcrmcnt to public health, welfarc or thc cnvironmcnt. Thc essence or risk resulting from this sitc 
is cnvironmcDlal aDd thc public health risk is Dot as great. 

1.3 	 Dcscription of thc RcmedY 

Thc selccted rcmedy consists of thc foUowiag ac:tioDS: 


• 	 Draining of Lehigh site poads which COPtaiD high pH watcr, ac:id-pcutralizatioD, and dischargc 
to Calmus Creek or the WlDDcbagO River. Draiaage of the site poads will acate a IWDp which 
mould also coUcct shallow high pH groundwater in thc sitc area. 

• 	 CoastructioD ofa draiD system to coDcct runoff aad groundwater iaOow to the site poads. 

• 	 Coasoliclatioa of cement kila dust (CKD) deposits in Area C aad other sitc poads. 

• 	 PlacemcDt of ID cagiDecred clay cap over thc CODSOliciated dust as weU as thc cemcDl kila ,~ust 
in thc -CKD Reclamation Azea- to minimize inf"lltratiOD of watcr through thc kilD dust. 

• 	 IDStaUatiOP of kilD dust dcwatcring wells, if Decessary to facilitatc kilD dust dewatcring in the 
CKD ReclamatioD Azca. 

• 	 TreatmcDt of contaminated watcrs to mectlowa NPDES discharge pcrmitlimits with disch.uge 
to Calmus Creck or thc WlDDcbago River (W'lDDcbago most Iikcly) . 

• 




• 	 Assurances that the drainage system will be operated in perpetuity to maintain isolatiOD of 
water from the waste ki1D dust and co1Ject and treat any contamiaated water which is gcDeratcd. 

The selected respDDIC actioD coDSlitutes fiDal actioD for this site. The selected respoasc actioD addrcucs 
the prizJdpaJ threats of cemeDt ki1D dust which ads as a source of coDtaminatioD to the awce waler •
and groundwater. The cxistiDs coDtaminated groundwater will be remow:d and treated thus prc~DtiDg 
off-site migratioD. The waste kilD dust will be isolated from water to the CJIleDt practical to minimize 

productioD of CODtaminated water. Auy CODtaminated water which is produced will be co1Jected, treated, 

and disch.argcd. 


1.4 	 Declaration of StAtutOll' Determmatigg 
The selected remedy is protective of human health and the eDvironmCDt, complies with Federal and 
State rcquiremcDts that arc Icgally applicable or rclevant aDd appropriate to the remedial action, aDd 
is cost-effcc:tivc. This remedy utilizes permaDeDt solutioDl aDc;I altcrDati~ treatmeDt (or resource 
recovery) tcc:haologies to the maximum CJIleDt practicable aDd satisfies the statutory prcfereDce for 
remedies that employ trcabDeDt that reduces tozicity, mobility or wlume as a priDcipal elemeDl. 
Because this remedy will result in the source of hazardous substances (kiID dust) remaining on-site, a 
re\liew will be coDducted to eDSure the remedy continues to provide adequate prolectiOD of humaD 
health aDd the environment withiD S years after commenccment of the remedial action. 

/7/1/,1___ / <~ 	 6 - 2 g-- 91 
/ 	 ~REGIONADMiNlSTRATOR DATE 


ENVIRONMENTAL PROTECI10N AGENCY, REGION VU 


• 
~-:>==>2-~ \ \ ('~ 9--../~

Al..LAN STOKES, ADMINISTRATOR 
IOWA DNR, ENVIRONMENTAL PROTECI10N DMSION 

3 


• 




• 
DecIsioD Summary 

2.0 	 Sjte Name. Location. and Descriptiog 
The Lehigh Portland Cement Company property is located at 700 25th Street OD the Dorth side of 
Mason City iD CerTO Gordo County, Iowa (Refer to rJgUl'e 1). The site is situated iD the Dorthera half 
of Section 32, TOWDShip r;n North, Range 20 West aDd the eastera half of the aorthera half of SectiOD 
32, TOWDShip r;n North, Range 20 West. The area of iDvesLigation is bordered by 25th Street OD the 
south, State Highway 65 on the east aDd aortheast, the Chicago Rock Island and Pacific Railroad aDd 
Calmus Creek OD the West. Rural aDd agricultural areas lie to the east and west of the site with 
Northwest era States Portland Cement Company to the south aDd American Crystal Sugar Company to 
the aorth. The Lime Creek Nature Center is approximately ODe mile aortheast of the site. Calmus 
Creek nows to the W"maebago River which is less than a mile east of the site. The W"maebago River 
flows aorth of the Lehigh site, as well. The W"maebago River and Calmus Creek are used mainly for 
recreatioaal purpoICL 

2.1 	 Site History and Enforcement Ac:tjyjtjes 
The LPCC facility has manufactured cemeat &iDce 1911 aDd is curreatly a1aDufac:turiag a hydraulic 
cemeat. The Lehigh site covers approximately lSO acres aDd c:oasists of a cemeat manufac:turiag plant 
and associated buildiags aDd four abaadoaed limestODe quarries and taiIiDg piles (F'JgUI'e 2). The 
abandoaed quarries OD the Lehigh property are: Blue Waters Poad, Arch Poad, aad Area -CO Pe)ad. 
ADother poad, kaowa as Cooliag Waters Poad, is located west of the plant. This pond provides cooliag 
water to the plant'S rotary kiID and ac:c:epts warm water returDed Crom the plant. The abaadoaed 
quarrie~ are filled with water. Uareclaimed waste kiID dust has beea disposed of iD the aorthera quarry 
(Area -CO Poad). Several piles of waste cemeat kiID dust (CKD) SUr1'ound the perimeter of this pond 
as weD as protrude Crom the water. CKD is piled iD other locations as well, aDd can be seea mixed with 
soil oa the site. Some of the CKD piles have beea graded and revegetated. 

• 
The process of manufac:turiag cemeat generates large quantities of waste kiID dust. Ki1a dust is the 
waste produced from the process of heating the raw materials. Duriag the manufac:turiag of portlaad 
cemeat raw materials such as limestone and day are quarried then crushed, dried, and mixed iD the 
COrTed proportioas. This mixture is ground to a fIDe powder then buraed iD a s10piag rotary IkiID 
maintained at a temperature of about 2600-2800 F. to form a glassy -c:liDker-. The -c:liDkcr- is crushed, 
a smaU amount of gypsum is added, aad the mixture is reground to form cement. 

CoDectiOD of the dust is difficult because it is eDtrained iD large volumes of hot exhaust gases aad it 
often CODtaias uaacc:cptable high coaceDtratiODS of alkalies (sodium and potassium) which mak,c it 
uasuitable for rcturD to the cement-makiag process. AI Lehigh, the uarec:1aimed CKD was placed iD 
piles throughout the facility aad a large quaatity bas been disposed of iDto the Dorthera quany (Area 
-CO Pond). Waste CKD is now Iandfdled iD the clay quany area. 

The chemical composition of kila dust is determined by the compositiOD of the raw materials IDd the 
coaditioas the dust particles have eDcountered ill the kiID. The major CODStitueDts of this hydraulic 
cemeDt an: c:aldum Glide (lime), aluminum, Iilica, ad iroa Glide. Magaesium 0Iidc, sodium, 
potassium, IDd sulfates an: also prescot. Trace quaatities of chromium, lead, ziac, IDd other metals may 
be Pl'ClCllt dcpencIiDg OD the source of raw materials used to manufacture the cemeDt. Waste kiID dust 
coataias fiDe particles of cement composed of these coDStitueDts IDd fossil fuel combustiOD products. 

Waste kilD dust bas highly corrosive properties ad produces large quaatities of hydroxides when 
combined with water. AI the Lehigh site, the CKD bas • pH value as high as 13.0 UDits. CorrO&iYity 
is characterized by a pH that is equal or greater thaa u.s UDits. CemeDt kiID dust has beeD desigDated 
a special study waste UDder the Resource CoascrvatiOD aad Recovery Act (RCRA). Human or animal 
coDtact with such higbIy COrTosM material causes chemical-type buras of exposed tissue. High pH le'ocls 
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iD water also limit the survivability of aquatic organisms, iDdudiDg fish. 
It has been estimated that a minimum of 136,000 tons of waste ki1D dust has been disposed of 011 site 
siDce 1981. No records are available for the 70 years before 1981. Consequently, the actual amount of 
waste disposed of on site is probably much greater thaD 136,000 tons and bas been estimated at over 
1 million tons. •.. 
The Muon Oty area was an ideal area for cement manufacture due to the easily acccsuDle raw 

materials needed, such as day and limestone. limestone was quarriccl from SCYCI'al areas on the site 

to depths where the bedrock became unsuitable for cement making. Over time, the quarries partially 

filled with water foUowiDg the suspension of quarrying operations. At. determined &om chronologic 

photos (Site la\'eStigation and PrOIocol, Layne GeoSciences), Blue Waters Pond eued by 1950, Arch 

Pond was aD ,elM quarry during the mid to late 1950's, and Area -C was an active quarry duriDg the 

late 1950's and beyond. 


Prior to 1969, the cement manufacturiDg process reiDcorporated most of its waste kilD dust back into 
the finished product. Unusable dust was disposed of on-site. Cement iDdustry changes iD the late 1960's 
led to a significant ina-case in the quantity of waste kiln dust generated. By 1969, operators ill the 
cement industry c:onduded that the high source of alkalis from the ki1n dust caused degradation of the 
cona-ete due to the occurrence of agregate blowouts. This condition was unacceptable to cement 
consumers. In response, Lehigh had to limit the amount of ki1n dust iD the product to achieve a less 
than 0.6% alkali content and large amounts of waste kilD dust bad to be disposed. 

Problems with the site were fust identificcl iD 1981 during • routiDe hydrochemical test of the Blue 
Waters Poad. The results of the test indicatccl that the pond water was bigbly alkaline. Lehigh bad 
installed an overflow control structure at the southeastern carner of Blue Waters Pond. The CODlrol 
structure bad beea c:oD.SlrUcted because the Iowa DepartmcDt of TransportatioD altered draiDase 
patterns iD the area which resulted iD large volumes of water CDteriDg Blue Waters Pond. The Dow 
control structure allowed water Crom the poad to be disc:hargccI cIircctIy to Calmus Creek to elimiDate 
possible back-floodiDg of equipment aiticalto Lehigh's operation. 

The result of testing in 1981 indicated pH values of approximately 10.6. State regulations only allow for 
the discharge of water with a pH value up to 9.0 iDto Class -S- warm water streams. Lehigh was • 
instructed not to allow overflow until the aIka1iDity could be reduced. 

At this time, Lehigh hired the consultant, Wallace, HoUud, Kastler, Schmitz and Compuy (WHKS) 
of Masoa City, Iowa to determine the source of high pH waters. Lehigh also performed their 0WIl 

chemical tests aDd dcrcrmiDed that CKD aDd ccmcDl were the prcclomiDaDt sources of elevated pH. 

WHKS obtained aad analyzed 28 water samples from various surface water sources iD order to 
dctcrmiDc the source of the elevated pH iD Blue Waters Pond. The results of the WIlKS report 
idCDtified three potcatial sources, ofwhich Arch Pond CODln"buted the most sipifiamt quantitiea 01 high 
pH water to Blue Waters Poad. The hiP pH of Arcb Poad was attn'bUled predomilwdly to direct 
CODlad wiIh CICD. 

The WHKS report recommended optioas to reduce or coataiD hiP pH site waters. Lehigh chose to 
IJ'AIL....er the water &om Blue Waters Poad to Area -C- Pond ad retaiD the water bebiDd IWO earthen 
dikcs. These dikes ba'1: uce failed due to high rainfall. 

ID 1984, the State of Iowa (Department of Natural Resources) coaducted a Comprehensive 
Work/Quality Assurance project at Calmus Creek, which is located approximately 1,000 feet south and 
dowagradient &0111 the Blue Waters Pond. This iDvcstigation fOUDd that surface water coDtamination 
was directly related to the Lehigh facility. AccordiDg to this report, I highly albliae discharge of the 
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Blue Waters PODd into Dearby Calmus Creek via the tile drain outlet southeast of the plant is belicw..d• to have coDtaminated Calmus Creek. 

The Blue Waters PODd ovcrOows during heavy rainfall (lOOT drains flow into Calmus Creek from the 
t 

• 


adjaceDt highway). The Arch PODd immediately west of the Blue Waters PODd would coDtn"bute aD 

unknown qUaDtity of runoff from the eastern half of the plant. The discharged water had a recorded 
pH of 11.4, total dissolved solids of 4,700 mg/l, including 2,(XX) mg/l potassium, and 829 mg/l sulfates. 
Chromium aDd other hazardous substances were Dot analyzed during this IDNR invcatiptiOD. 

The biological quality of Calmus Creek was found to have deteriorated from emueDts from Lehigh and 
Northwestern States Portland CemeDt Company sites. Because of the deterioratiOD of the chemical 
balaDce in Calmus Creek aDd the quarry PODds, the Dumber and variety of fish aDd beDthiC organisms 
were found to be substantially reduced downstream of tl:!e tile drain outlet. (See Calmus Creek Waler 
Ouality Study, 1984, Uafttcrsity Hygienic Laboratory). Calmus Oeek also disdwgca iDlo the 
W'lDDebago River, approximately 1,SOO feet from the tile drain outlet. As a result of this study, Lehigh 
was required to eliminate the discharge into Calmus Creek. 

To control ovcrOow from Blue Waters PODd a control structure was placed in the IOUtheast corDer to 
control water elevation; dikes were constructed to separate Arch PODd, Area .C" PODd, and Blue Walers 
PODd; aDd aD aboveground piping system was installed which pumps water from Blue Waters PODd into 
Area .C" PODd. Also, Lehigh proposed COnstructiOD of a lined ditch to chaaael the surface runoff 
coUected by the mOT drain system from the adjaceDt highway (OD Lehigh property) back into the 
mOT tile drain located southeast of the Blue Waters PODd. 

Lehigh's long-term goal was to eliminate Blue Waters PODd by backfilling aDd regrading the arCL 
Lehigh retained a consulting firm in 1985 ( R.E. Wright and Associates) 10 coDduct a hydrogeological 
inveStigatiOD of the site. The rum installed three oD-site moniloring wells 10 characterize the chemistry 
of the groundwater and its flow parameters. Monitoring and sampling of these wells has shown that 
Arch PODd is hydrologically connected to Blue Waters PODd. The study found sigoifiClllt elevatiollS in 
pH aDd in the levels of potassium, sodium, silicon, sulfales, total dissolved solids, aDd lotal organic 
carbon. Since this rmding. compacted waste kiln dust is being disposed of into the West Ouarry, which 
is clay-lined. 

In 1987, the EPA hired a consulted, Ecology aDd Environment, Inc. to study the area. They visited the 
site in April, 1987. E" E Doted in this investigatiOD that the above-ground piping system was leaking 
in several locations bcrwccD Area .C" Poad aDd Blue Waters PODd. Also, waler had still beeD observed 
returning back to Blue Waters PODd via seepage in the two dikes used to CODtain Area .C" PODd and 
by groundwater Dow through joints in the intervening bedrock. 

A summary of the E " E Report includes the foUowing comments: "Past invcstigatiODS conducted 
intenWIy by the Lehigh facility aDd the State of Iowa have sbOMl that OD-site coDtamination czists and 
contamiDaDts are migrating to groundwater lOurces and Calmus Creek. The April 1987 field work 
coDducted by E " Etm included ki1D dust/sedimeDt, surface water, ud ground water IIIDPIiDg. This 
invcstigatiOD has confirmed that the OD-site quarry poDds aDd groundwater arc CODtaminated locaUy and 
have the poteDlial to migrate off-site: 

The E &: E investigatiOD found waste kiln dust to have a pH of 13.0 units. The measured pH levels in 
water from the OD-site quarry poDds and monitoring wells ranged from 7.19 to 12.04. Other constituents 
of the kiln dust included arsenic:. chromium, lead, nnc:. and sulfates. E" E Doted that these kiln dust 
CODStitueDts arc "toxic aDd persisteDt·. 
·Seepage has occurred from the quarry poDds aDd is coDtaminating the groundwater. The highest pH 
value detected in the oD-site groundwater was 12.04 units. Sampling also indicated a contamination 
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threat to Calmus Creek and the W"mnebago River, wbich is located within l,SOO feet of the site. 

However, contamination could occur duriDg high inteDSity rainfall events, Foundwater infiltration, and 

flooding. The potelltial exists for human and biological esposures to the hazards present at the Lehigh 

site. •
In 1987, Lehigh hired R. E. Wright and Associates to present a plan for the eliminatioll of the Blue 
Waters Pond discharge. III an excerpt taken &om the R. E. Wright cxec:utive summary. ~ project 
will involve rcduciDg or elimiDatiDg the woJumc of water with high albliDiry levels which ICCps into Blue 
Watcrs Pond &om Arch Pond. This will be accomplished by CODStrUcting a slurry wall betweea Arch 
Poad and Blue Watcrs Poad, and grout curtain (in thc future, cmly if requirccl).-

The ICCOIId objective of the project was to eliminatc the runoff' of storm watcr &om 1-65, which 
discharges into Blue Waters Pond, in order to prevent future ovcrOt"I'S. This was to be accomplished 
by rcdircc:tiDs the starm water drainage &om 1-65 to discharSC huo the 2StD SL"'Cet .a0l'lll 1CWa'. Tbc 
third task outlined was to dispose of existing high alkaline water in Blue Waters Pond by pumping water 
through an irrigation system into Area -C- Pond. 

These steps were implcmcated by Lehigh. However, duc to thc persistence of high pH values OD site 
and thc results of thc E " E study, Lehigh was evaluated in 1987 and 1988 for National Priorities 
Listing. Lehigh was proposccl for the NPL in 1988. In August, 1990, Lehigh was made a F"mal NPL site. 

la 1989, Lehigh birccl Layne GeoScicDces to perform thc RcmccliallaYCStigation!Fea&I"blliry Study for 
the site. Nine monitoring wells were insIalled oa thc site, one a nested weD. The nested weD would 
allow for sampling thc groundwater &om two aquifers, or watcr-bearing units. As thc investigatioa 
proceeded, two additional shaDow monitoriag weDs were iastaUed east of Highway 65, on Lehigh 
property (F"JSUI'c 3). These wells were insIalled at thc request of IDNR to determine pH as weD as any 
other inorganic contaminul movemeDt eastward ODto the Lime Creek Narure Center. 

OD June 20, 1990, thc first round of sampling was performed. Elevated pH valucs, total dissolYCd solids, 
aDd similar contaminants as prior studies were found in thc groundwater aDd surface water. The pH 
values (ficld measurements) rangccl &om background to as high as 11.44 in MW-9. Total dissolved •solids in this weD were also thc highest, at 7000. The pH values in the ponds oa site were higher, up 
to 13.0 in Arch PODd, with TDS levels at 11(0). It was apparcnt that Lehigh's preYioUi work to 
eliminate thc source of high pH and TDS was Dot working. 

On July 19, 1990, the secoDd round of sampling was performccl. The results of this sampling round were 
comparable to the first round; pH values were still elevatccl, as were total dissolved solids, sulfates aad 
in some monitoring wells, inorganic: CODIlitucnts. MW-9, for example, had a pH of lL43 (field) and 
TDS of 9700. Arch PODd had a pH of 13.15, with TDS levels of lQ(XX). 

Further sampling was pctformccl at the Lehlgb site area in Odober, November, aDd December 1990. 
SimDar results as the first two rounds of sampling were clisc:cMrccI. III additiOD to these results, the two 
moaitoriDg wells iDstallcd east of Hiabway 65, MW-IO, and MW-U were sbowiDa little impact &om pH 
or iaorpaica. 

ID the fall of 1990, it was also determiDccI that the Lime Creek Nature Cellter aeedccl to be iDvntiptccl 
for the same contaminants IS the Lehigh site. Lehigh bad formerly mmccl property at the Nature 
Center aDd a large quantity of cemeDt kila dust bad beeIl dumped in abandoDccI quarries OIl Nature 
CeIlter property. Tbc areas of greatest concern were a Ouarry Pond area on the western edge of the 
Naturc Center, aad aD area kaOWll as the -Badlands-, which contained perbaps40 acres of CICD. 
III November 1990, at the request of IDNR, Lehigh agreed to a limitccl in\'estigatioa of thc Lime Creek 
Narure Center. This involved the iastallatioa of four monitoring wells, sampling the cxistiag weD OD site, 
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ad umpliDg the CCIIlent kiID dust ad surface water on Iile. The results of the Lime Creek Nature 

Center inYClligation arc disaJucd later in this repon. 


2.2 	 Hiehljprs of Community PanicjpaLiop 
The Remedial Investigation ad Feasibility Study Reports ad the Proposed Plan for the Lehigh Iile •
were released to the public for comment May 20, 1991. These two documents were maele available to 

the public in the administrative record maintained in an information repository at DNR Records Center, 

5th floor, Wallace BuildiDg. 900 East Grad, Des Moines, Iowa, and in the Mason City Public llbruy. 


The notice of availability for thcsc two documClltl was publisbcd on May 2D, 1991 in the Muoa City 

Globe-Gazette. A public comment period on thc&e documeDts was beld &om May 2D, 1991 through 

JUDe 19, 199L Also, a public meetiDg was held on JUDe S, 1991 at the MuoD Oty Public Library. At 

this meetiog. representatives from the DNR, EPA ad LPCC discussed the lite ad the scIedcd 

remedial altcmatiYC. Oucstioas from the media were aaswerecl ~diDS the IC\'CriIy of the eIistiDa 

problem at LPCC ad the poteDtial for future hazards at the lite. A response to commeatl recciYccI 

duriDg this period is iIIdudecl ill the Re&pODIivCDeu Summary, which is part of tbiI record. Tbis 

decision document prcscnts the selected remedial action for the LPCC lite in Mason City, Iowa, chOlCll 

ill accordance with CERClA, as ameDded by SARA ad, to the exteDt practical, the Natiooal 

Contingency Plan. The decision for this site is based on the Aclministra~ Record. 


2.3 	 Scope and Role of Resppnse Actions Within Site StratelY 
The selected response actiou addresses the principal threats of surface water., sroUDdwater 
coDtamination and the source of water contamination. Based on past investigations of the Iile, as wdI 
as the Remedial lavcstigatiDD, the source of contamination is the cement kiID dust disposed of in the 
CKD Reclamation Area and ill Area -co Pond. Of particular concern is its impact on the groundwater 
ad OD Calmus Creek. The kiID dust would be sufficieatly isolated from water ill the selected alternatiyc 
to miaimizc: production of coDtammaled water. Any CODtaminated sroUDclwalcr which is produced, as 
well as existing contaminated groundwater and surface water, will be remOYCd, treated ad cIisdwged. 
thus preycntiDg off-lite migration of contaminated water. 

The respoDSC actions selected ill this ROD addreu all principal threats posed by this Ute ad arc 

iDteDded to coastitute fiaal remedial actiOD for the lite. 
 • 

2.4 	 Summaa of Site CharacteristiCl 
The major CODCClD at LPCC is CODtaminated surface water and sroundwater as a result of CODtact with 
waste ccmeDt kilD dust in the lite ponds IDd the eKD RedamatiOD Area. The kiln dust is composed 
ofa major cemeDt CODStitueDl, calcium oxide (CaO), which reacts with water ad releases bydroxide ioas 
(OH1 iDto solution. The hydroxide ion CODceDtralion dirCClly controls the pH leYCl of a aqueous 
solution. Local sroundwater IDd surface water baYC beeD impacted by high pH 1CYCls, ad by ID 
iac:rease in total dissoMd solids coaleDl, as weD as elevated CODCClltrations of potassium, sulfate, sodium 
and other reIatftody Doahazardous parameters. Trace amoUDtl of heavy met.ala baYC also beca detected 
aporadicaUy. Of the CODtamiDaDts icIcDtilicd, arsenic, lead ad chromium are IlISpcded carciDoscas. 
le1Ids of metals found in JOil/sedimeDt samples arc Dot CODsidered to be sipificaatly diffCl'Clll dwa 
bac:kgroUlld soils. The kiln dUll at the Lehigh site is a RCRA special study waste, DOt a RCRA 
hazardous waste. Water at the LPCC site baWls a pH value eF'""'A"4ing 12.5 would acced the RCRA 
c:rilcrioD for corrosivity aDd be CODSidcred a RCRA bazardous waste. 

Impacted sroUDdwater has beca found to aisI at the lite but does DOl appear to baw sipificaatly 

migrated to the bedrock UDderlyiDg and adjacent to the lite. The degree of impact bas bccD sbowa to 

ICSSCD with depth. No sipifiClDt off-site groundwater CODlaIDinatiOD bas beeD found. F'JgW'C" is a 

p'oundwalcr flow map showing typical flow conditioas. Groundwater flow OD site appears to be 

southeastward to either the Calmus Creek or the WiDDebago River. PoteDtial pathways of groUDciwater 
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migration exist ~ the upper bedrock (Dcvoaian aquifer). 

The DcvoniaD aquifer yields moderate amounts of water to wells. DcvoDiaD wells produce water 

primarily from the upper weathered ponion of the rock and solutioD-enlarged fractures. Nearby wells 

which draw water from this aquifer iDdude 11 private wells about a mile DOrth of the site and 1 weD 
 • 
ill thc Lime Creek Nature Center about a mile cast of the site (Sec Fasure 5 for domestic wcIJ 

locations, Fagure 6 for MUOD City municipal weD IocatioDS). Wells with higher capacity in the area arc 

completed in the Cambrian Jordan Sandstone at depths greater than 1200 feet. induding the LPCC plant 

weD and Mason City water supply wells. These deep wells are typic:ally UDcascd though the DcwDian 

aquifer, aUowiDg DcvoDiaD water to cater the weD, although this is most likely a alDall portioa of the 

total weD capacity. 


2.5 	 Summary of Site Risks 
The immediate CODcerD OIl the Lehigh site is CDYironmentai with the public health risk DOt U JI'C8L 
The impad on Calmus Creek and DCU'by babitat was examined in a water quality study done in 1984 
which indicated that poiDt lOurce discharges from both Lehigh and Northwestern Stales Portland 
Cement Company bad a substantial negative impad on water quality and the integrity of the biolosical 
community. The iDstrcam pH value of 10.2 measured duriDg thi5 study ucccded Iowa Water Oualiry 
standards. There were also increased levels of ammonia nitrogcn, turbidity, sulfate, sodium and 
potassium measured dowDStrcam of high pH discharges from Lchigb. 

SedimeDtation on the stream bottom from waste kiID dust and precipitatioD of c:aJc:ium compoUDds 

greatly affected the biological commUbity. The benthic population was almost DOD~eDl in the 

affCCled reach. rlSh popuiatioDS were reduced with very little, if any, spawning adivity occurring in the 

area. A similar study done by EPA ill 1989 CODc:urred with these results. 


The situation in Calmus Creek bas Dot changed substantially since 1989. In fad, recent rainfalls have 

caused more overflows of Blue Waters PODd into Ca1mus Creek. Lehigh is curreDtly UDder order to 

stop this disc:harge and bas been granted temporary permission to acid-neutralize Blue Waters pond 

water and discharge this treated water to Calmus Creek. Due to the lUsh IC\'CI of total dissolved solids 

in the treated water, however, Lehigh wiD nced to discharge to the WlDDebago River (with higher stream 
 •flow rates) in the IODI-term. 

The U.s. Public Health Service Agency for Toxic Substances and Disease Registry (ATSDR) conducted 

a preliminary Health Assessment for the Lehigh site. A TSDR conduded that the site is of poteDtiai 

health concerD because of the poteDtial risk to human health result.iDg &om possible exposure to 

hazardous substances at conceDtratioDS that may result in adverse health effec:ts. The A TSDR report 

expressed a concern for potential buman CIpOSure to arsenic, chromium, lead, sodium, sulfate, and 

elevated pH ~ iagcstion of JI'OUDdwaler from OD-site and off'sUe private weDs. Also buman CIpOSure 

to elevated pH may occur and Olay bave occurred in the put ~ dermal contad, oc:uIar contad, and 

incideatal iqeltiOD of OD-site soil, sediment, surface water and sroUDdwater; aDd ~ inbaIatiOD of 

rCClltraiDcd dust. Human CIpOSure pathway of concern iDdudes the sodium and sulfate CODCCDtratioDs 

in the JI'OUDdwatcr wbicb may be detrimeDtaito biab risk populations. 


A Bueline Risk AuessmeDl was conduded as part of the remedial investigations and is iDduded in the 

Administrative Record as a separate report. This BucliDe Risk AssessmeDt provided a basis to assist 

m the dC\'ClopmeDl o( remedial alterD.ltives. IE assessed only the hazardous substances listed m Table 

I. The Baseline Risk AssessmeDt did Dot consider pH, sodiw:n, potassium, sulfate, or total dissolved 

IOlids which are the primary parameters impac::tiDg water quality at the site. These parameters are 

Daturally occurriag. ofteD at relatively high conccntratioDS; are DOt particularly toxic; and, as a result, 

do DOl fit mto the risk auessmeat process. With this iD mind, the BaseliDe Risk Assessment indicated 

that: 
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• 1) There are DO complete exposure pathWII)'S ideDtified for CODtaminants ill the aoiI or air. 

2) The surface water docs Dot pose any adverse health exposure poteDtiaI to the seDerai public:. 
Neutralizing and monitoriag water quality OD the Lehigh site poDds before releases should be 
contiaucd. 

3) 	 The Daly potentially complete exposure pathWilY for the Lehigh site is through groundwater ill 
the bedrock. There is no current or anticipated adverse exposure potential for the surrounding 
public: and private wells ill the ncar future. 

4) 	 The site ponds at Lehigh are not a present threat to the public: health or welfare of the M&'SOD 
City area. 

Potential risks from drinking site groundwater were c:alc:ulated ill the Baseline Risk AsscumeDt and are 
summarized ill Table I. These hazards were based upon -potential- consumption of water with the 
Reasonable Maximum Exposure contaminant cooceottatioDS found in oo-site monitoriag wells. Ia 
reality there is no tUrreot COnsumptiOIl of this impaded water. The foUowing paragraphs aplain the 
informatioo presented ill Table I. 

• 

RefereDC:C doses (RIDs) have been developed by EPA for indicating the potential for adverse health 
effcc:ts hom exposure to chemic:als exhibiting nODcarcinogenic: effec:ts. RIDs, which are expressed in 
unitS of ms/kg-day, are estimates of lifetime daily exposure levels for humans, iIIclucling sensitive 
individuals, thai are Dot likely to be without an apprcc:iabJe risk of adverse bealth effcc:ts. Estimated 
intakes of chemic:als from eDvironmentai media (e.g., the amount of a chemic:a1 ingested from 
contaminated driaking water) c:an be compared to the RfD. RIDs are derived from buman 
epidemiologic:a1 studies or animal studies to which uncertainty fadors have been applied (e.g., to ac:a)unt 
for the use of animal data to predid effcc:ts 011 humans). These uncertainty fadors help ensure thaI the 
RIDs will Dol underestimate the poteDtial for adverse Doncarcinogenic: effcc:ts to OCQU'. 

Potential concern for noncarcinogenic effcc:ts of a single contaminant ill a single medium is expressed 
as the hazard quotieot (HO) (or the ratio of the estimated intake derived from the cootamilWll 
COIlceDttatioD in a given media to the contaminants's reference dose). By adding the HOs for all 
contaminaats within a medium or aaoss aU media to which a given populatio~ may reasonably be 
exposed, tbe Hazard lades (HI) C8D be geDerated. The ID provides a useful reference point for gauging 
the potential sipific:ance of multiple cootaminant cxposures within a single medium or aaoss m':dia. 
ID values less than one arc acceptable. 

Slope factors (SFs), also caUed tlDc:cr potency fadors (CPFs); have been developed by EPA's 
Carciaogenic AsscssmCDl Group for estimating excess lifetime c:ancer risks associated with exposure to 
poteDtiaUy carcinogenic: cbcmic:als. SF&. which are csprcsscd in units of (mgIks-dayr1, are multiplied 
by the eatimated intake of a potential carciaogea, in mgJkg-day, to provide an upper-bound estimate 
of the cxcess lifetime c:ancer risk associated with exposure at that intake leveL The term -Upper bound
reDects the coasenative estimate of the risks c:alc:ulated from the SF. Use of this approach makes 
underestimatioo of the ac:tual c:ancer risk bigbly UDlikely. Slope radon are derived from the results of 
humID epidemiologic:a1llUdies or chromc animal bioassays to which animal-ta-human CIlrapolation and 
uncertainty factors have heeD applied. 

&cess lifetime c:anc:cr risks are determined by multiplying the intake level with the Slope Factor. These 
risks arc probabilities that are geoerally expressed in scientific DOlatioD (e.s., wu6). AD excess lifetime 
c:ancer risk of a wa6 indicates that, as a plausible upper bound, an individual bas a ODe in ODe million 
chance of developing c:ancer as a result of site-related exposure to a carcinogeD OYer a ~ycar lifetime 
under the specific ClEp05ure conditions at a site. 
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ID summary, Table J shows that loag-term CODSumptiOD of the impacted site groundwater would pose 
a slightly elevated risk since the HI value is greater thaD one. Regardless, the selected remedy will 
preveDt off-sile migratioD of any impacted groundwater and coasumptiOD of CODtamiDated water 9IilJ Dot 
occur. • 
Table J- A shows a labulation of the cancer risks associated \Po'ith each chemical, ud the total pathway 

cuccr risk for iDgcstion of coDtamiDated groundwater. Cucer risk has beeD calculated by multiplyiDg 

the chromc daily illtake by the Slope Factor for the chemical. Risk is CKpreued as u upper-bound 

estimate of the additioaal caacers which could result &om lifetime czposure to the contaminant For 

cumple, a 5 x 10-4 cucer risk DICUS that 5 iIIdividua1s ill a populatioD of 10-4 (10,000) could develop 

cucer as a result of lifetime exposure to a particular level of the chemical ill question. 


The bottOIll of Table I shows a summary of the risks disc:usscd above. These risks were all c:aIc:u1aled 
with preseDt Iud usc ill me:!, assuming future Iud usc at Lehigh will DOt c:haagc. It was also lSSumed 
that there would be DO uticipated future resideDtiaI impact &om CODtamiDaDts at the Lehigh site. 

The primary complete exposure pathway was through groundwater. Of aD the groundwater samptiag 
data, lead had the highest level, 052 msfL, which caused its arithmetic mcaa and 95% coDficlcacc limit 
based OD the mean to be higher than what is probably represeDtative at the site. The highest cancer 
risk slope factor comes &om arsemc. The slope factor for lead is much lower, aDd there is DO 
carciDogemc slope factor for chromium, which is Dot coDSidercd aD oral carciDogeD. ID u AppcDdiz 
at the back of this report, the 1D0mtoriDg weD and surface water samptiag results caD he found. 

The total caDccr risk exceeds the goal of caaccr risk below 1 :a: 10-6 by a fattor of roughly 1000. There 
arc levels of unccrtaiDly built into slope factors and iDto the calculatioDS to account for a fairly large 
marp of safely. AI, meDtioDed carlier, eveD with the slightJy iIIcrcased cuccr risk, the selected remedy 
wiD preveDt off-site migratioD of uy colltamiDated groundwater ud ill subsequeDt CODSumption. 

The BaseliDe Risk AssessmeDt did Dot specifically address the major parameters affcctiDg water quality • 

of the LPCC site. F'pes 7 and 8 illustrate the coDccDtratioDS of pH aDd total dissolved solids (TDS) 

found in groundwater throughout the LPCC site. Sodium coDceDtratioDS have also beeD found iD high 

levels. Natioaal secoadary cIriDkiDa water regulatioDS set DOD-eDforccable limits for coDtaminants ill 

cIriDking water which may affect the aesthetic qualities or the public's acccptaDce of driDkiag water (e.g., 

taste ud odor). 


These secoDdary muimum CODtamiDant levels (SMa.&) have beeD established for pH (65-85), sulfate 
(2S0 IDg/l) ud TDS (SOO gil). ID additioa, a guidaDcc of 20 IDgII sodium e:a:ists for people OD low
sodium diets. SigDificaatJyelevated levels, lDuch ill excess of the SMa.&, have bccD ideDtified ill the 
groundwater aDd surface water at the site. The elevated pH levels have beeD the primary CODCClD 
associated with the LPCC lite poilu. Levels of pH in excess of 12..S have beeD found ill aile ponds (the 
Ie"4d above which _liquid is considered a hazardous waste). Arch pond had pH levels ill CII:IeIS ol13. 
Site FOundwater pH levels were sJigbtly lower, although they have bccD u high u 11.0 - 12.0. 

No sipi6caat off-lite effect in grouudwater has bceD found. The priDcipal threat at Lehigh is ccmeDl 
kilD dust wbicb acII as _ source of CODtamiDation to the aroundwater aDd surface water. However, 
sigDificaat long-term off-aite impacts to groundwater are possa"ble it DO rcspouse _C::tiOD is takea. Also, 
continued adverse impacts to the Calmus Creek aquatic babilat aDd threats of direct c:oDlact to hit,b pH 
water in the Lehigh aite ponds wiD exist without rcspouse acUOil. 

Actual or threateDed releases or hazardous substuccs &OID this site, if Dot addressed by implemeDliag 
the respoasc actioD selected ill this ROD preseDt aD immineDt ud substutial eDdaDgermeDt to public 
health. welfare, or the eaviroDlDCDI. 
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lOG-SPECIFIC CONDUCTANCE 
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Fiaure 7: aroundwaler pH, Oct. 1990 
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Figure I: Groundwaler TOlal Dis.so1vcd Solids. Oca.. 1990 
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• Table I 

---------_._.... 

Chronic Hazard Index Calculations 

Chemical .c2I .Bll5 CDI:RfDc 

Arscaic 6.94{10-") 1.0(10-; 6.94{10-1) 

Lead 7.34(10-") 1.4(10-; 5.24(10-1) 

Chromium(totaJ) 3.02(10-") 5.0(10-; 6.04(10-2) 

1.2784 

The chrome hazard index (HI) representing the sum of CDI:RfDc ratio is 1.2784 

• COl ., Chrome Daily Intake 

RIDe .. AcceptabJe Intake for Chromc: Respoasc 

SummaI)' of Assessed Risks 

Caac:er RI.k CbroDlc Hazard Subc:hroalc 
laeSa Huard laeSa 

laaation or ContamlDated 
Groundwater 1.2784 1.25l3 

• 20 



Table I· A 


Cancer Risk Estimates 
 • 
Chroalc Dall,latake Slope Factor Cbemlcal-5pecU1c 
1111/k1-4ay <1III/kI-4ay).1 Risk 

Exposure Palbway: ....tloD of coatamlDated IP'OUDclwaler 


Arsenic: 6.94(1G-') 1.8(100) L25(IG-") 


Lead 7.34(1G-4) 4.0(1G-2) 2.94(IG-') 


Chromium 3.02(1G-4) NA NA 


Total Palb., Risk- 1.28(1G-" 

EKposure Patbway: IabalatiOD or blowl... dust, cunut C:ODditioas 

There is DO available data on % solids in the CKD material at the Lehigh site, thus DO estimate caD be made • 
as to effects of blowing dust. It is presumed to be DcgligibJc UDder c:urreDt coDditiODS. Similar samples takeD 
at Lime Creek reveal DO high levels of metals in the dust aDd the dust at the Lehigh site is largely UDder water. 

Exposure Palbn)': (..dOD or c:oatamlDated dust, CUlT'eDt c:oadldODS 

Therc is DO information regarding average -soir CODCCDtratiODS in the Lehigh CKD. There were EP TOIic:ity 
tests performed on the CKD, however, the data &om the EP Toxicity tests docs Dot traDSlate into aD estimate 
of exposure due to iDgestcd IOils. 
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2.6 Desqiptjop of Alternatives 

The alternatives for soil aDd groUDciwater dcuup have bceD evaluated aDd listed below. 

Remedial AdJoa AltenaatiYe 1 - No ActioD 

• 


Remedial Adioa Alte....tlYe Z - DraiDaac of quarries aDd water treatmeDl. 

Remedial Adioa AltenaatiYe 3 - CKD IsolatiOD aDd Capping. iadudiDg RAA-l activities. 

Remedial Adioa AltenaatiYe .. - Waste Stabilization, iacludiDg RAA-l activities. 

Remedial Adioa Allenlatlve 5 - On-Site Eagiaeercd Landfill, iacludiDg RAA-2 ac:tivi1ies. 

Alternative 1- No ACliop 
The DO actiop alternative iacludes allowiag coaditioas at the site to remaia u they cDst today. Pcmd 
water would be pumped betwccD poDeis. Existiag dikes aDd berms would attempt to coPtaia high pH 
water ia Blue Waters PODd. Evaluation of this Alternative is required by the National Copt.iagepcy PlaD 
(NCP) aDd also provides a bueliae of comparison for the other alternatives. ARAR's would Pot be 
atta.iaed. 

There would almost po cost associated with this alternative. 

Alternative 2· Drainge of Quarries and water treatment 
This alternative iavolves the draiaiag aDd treatmeDt of water from the site poads. The draiaiag of the 
popds is expected to aeate a groUDdwater sink which should extepd UDder much of the plot area, 
therefore treatiag the shallow site groUDdwater. CKD leachate would coplinue to cater the groUDdwater 
system, through the CKD RcdamatioD Area aDd the site PODeIs, but would be captured aDd treated. 
This alternative iacludes obtaining aD NPDES permit to discharge either to Calmus Creek or the 
Winnebago River, a draia system to coUect groUDdwater which seeps iato Arch Popd from the CKD 
Reclamatiop Area, and iastaUatiop of three monitoring wells aroUDd the eKD ReclamatioD area to 
determiae whether the bue of the Area is saturated. Arch PODd (the sump arca) will aced to be 
pumped iadefiaitely, od water treatmeDt u long u acc:cssary. 

The estimated prcscpt worth cost of this allcmative is St.s milliop aDd would take ope to two )'CAl'S to 
implemcat. 
Alternative 3- CKD Isolation and CaPpinl 
This alternative would result ia the remediatiop of the Plut area aDd would attaiD all applicable 
AltARs. This alternative would iDdude all activities of Alternative 2 

III this a1temative, additioDa1 activities would iDclude: CoDSOlidatiOD of CKD iD the draiaed Area .C" 
popd aDd the CKD scdimeDt ba Blue Waters aDd Arch poad. The coasolidated CKD would thep be 
covered with an engineered clay cap. CoDstructiOD of a draia system to collect (P'ouociwater ICCpISC 

from the em Rcdamatioa area bato Arch PODd. CoosolidatioD of lurfic:ia1ly deposited em in the 
Reclamatiop Area, regrading of this area, and coDStructioa of an engineered clay cap to limit infiltr .atiop 
of prccipitatioa. A Detwork of three monitoring wc11s would also be iastaIIed aroUDd the CKD 
Reclamatiop Area to determine whether the base of the CKD ba the area is saturated. If 50, 

appropriate steps will be lakeD to dcwatcr the area. F'malJy, coatiaued groUDdwater monitoring and 
coptiauous operatiop oC the Arch popd sump and water treatmeDl, if acc:cuary. 

The estimated prcscpt worth cost of Alternative 3 is $3.4 milliop and would take approximately three 
years to implemeDl. 
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Alternative 4- Waste Stabjli78tjop 

The IUc:cculuJ implementatiem of thiI aJteraaUYC would result ia the remediation of the pJaat area aad 

attaiD all ARARs aad provide a permaneDt remedy. The remediatioD would be aa:omplished by 

reDderiDg the CKD esseDtially iaert through IlabilizatioD. This alternative would iadude aU ac:tivWes 

of Altematiyc 2. ID addition, there would be laboratory kilD dust/fixative tests performed to establish 
 •
the most effective combiaatioas aad CODccDtratioDS. The waste kilD dust would be stabilized aad 

solidWed with a fiDtive .,eDt iatroduc:cd through kilD dust auseriD& or exc:avatiOD aad redeposition. 

A groundwater seep88C COUectiOD pUery west of Arch PODd would be constructed to collect water &om 

the CKD RcdamatioD Area. aloag with a Detwork of three mODitoriag wells around the preseDl CKD 

ReclamatioD Area to dctermiae the efl'edivencss of the stabilization process. Continued grolllldwater 

monitoring aad pumpiag of the dcwalered poDds would also be part of this alterDativc. 


The estimated present worth of Altemativc 4 is $2.5.3 million aad would take approximately three years 

to implcmCDL 


Alternative S- Pond DraiDage apd OD.Site Landfill Constructiop 

This alternative would result ia the total remediatioD of the site through the removal aad treatment of 

CICD effected surface water and groundwater ia CODjunctiOD with the coDStruction of an eaginccrcd 

CKD storage fac:ility. This landfill would be ia compliaace with stlte laws. Alteraatiyc S iadudes all 

activities of AllelDative 2 pJus: EngiDceriDs of. landfill capable of CODtaiDiag aad isolating all the CKD 

present ia the CKD Rcc:lamatioD Arel aad Area "C" pond, as weU as CKD sediment ia Blue Waten 

aad Arch PODds. FoUowiag drainage. the CKD preseDt ia Area "CO pond aad the CKD scdimeDl ia 

Arch aad Blue Waters poDds would be removed ad transferred to this OD-site engineered JaadfiU 

storage facility. Continued pumping of iaflowing ad surface water from the draiDed ponds, or foUowing 

aquifer restoration, allowing them to rill with water. CoDtiaUed groUDdwater moDitoriDg. 


The estimated present worth cost of this altelDativc is $19 million and would take approximately three 

years to implement. 


2.7 Summary of CoMparative AnaJ.ysis of Alternatiyes •The treatment of impacted groundwater aad surface water is a commoD remcdiatiOD denommator to 

several of the alternatiws. Although the actual quaatity of water to be treated varies somewhat betweeD 

iadividual alternatives, trCItment processes aad costs would be similar. The major difl'erellCCS ia 

altematives arc the steps takell (if aay) beyond drainage ad water treatmCDL 


A comparative analysis of each alternative apiast the foUowing aiDe aiten. hu been made. These aiDe 

criteria are categorized iuro three groups: threshold criteria, primary balancing criteria, aad modifyias 

aiteria. The threshold aiteria must be satisfied for aa alternati~ to be eligible for sclectiolL The 

primary balaac:iug c:rileria arc used to ~igb major tradcofU amq alternatives. Generally. the 

modifyiDa criIeria are takea WO accouDl after the public commCDl is received on the Proposed PIaa. 

A &IOUUY of the aiDe criteria foUOWL 


GIOSlln or Eyaluatlop Crttcda 

11an:sbold Criteria: 

0vmIi1 Protection 0/ HumQlt Health IIIUl Environment addresses whether or Dot a remedy provides 
adequate protcc:tiOD aad describes bow risks posed through each pathway arc elimiaatcd, reduced, or 
controUed through treatment, eagiaccriag coDtrols, or institutional CODtrols. 
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Complillnce with Applicllble 01' &11WlIII1I1Id Appropri41e Requirements (ARAR.s) addresses whether or 
Dot a remedy will meet aU of the ARARs of other Federalud State environmental statutes ud/ar 
provide grounds for invoking a waiver. 

L.ong-Tema Effectiveness II1Id PemuutDlCe refers to the magnitude of residual risk ud the ability of a 
remedy to maintain reliable protection of human health and the environment over time once dcaaup 
Boals have been meL 

IUJJuetjon 0/ TtUici.O\ Mobility, 01' Yolume Ih10ugh TfWIlntmI is the uticipated performuce of tbe 
treatment tccJmologies that may be employed ill • remedy. 

Sholl-Temr EffecrillelWs refers to the speed with which the remedy ach.ievcs protectioa, as weU as •.he 
remedy's potential to acate adverse impacts on humu health and the environment that may result 
during the construction and implementation period. 

Impl",.enlilbility is the tedmica1ud administrative feasibility of a remedy, including the availability of 
materials aDd services Deeded to implement the choscn solution. 

Cost includes capital ud operation ud mainteDlDcc costs. Prescbt worth costs are based upon capital 
costs plus the prescnt sum necessary for operation ud mamteDlDcc over a given period and a cliscoUDl 
rate of 5% (before tues ud after inflation). 

ModIfyiDI Criteria: 

SuppDlf Agency Accepkl1lce indicates whether the EPA concurs with the preferred alternative . 

Community Acceptance will be addressed in the RecOl'd ofDecision of the public comments received on 
the Remedial IntlUtigGlion/FeQSibility Study aDd the Proposed PloIJ. 

Oycr.u Protection of humaD health and the enviroqment 
The No Action alternative (Alternative 1) is not protective of buman bealth and the environment beause it does 
Dot address the prescnt overflow problems of high pH and high IDS (total dissolved solids) water into Calmus 
Creek. It does Dot provide for aDy site remediation, ud therefore could result in the deterioration of site ud 
off-site enWroDlDeacal coaditiODS. It docs not address contamination in the surface or srouudwater. 

The Drainage of Quarries aDd Water Treatment Alternative (Alternative 2) does address curreDl site surface 
water and sbaIlow groundwater CiDDWDinatioo. This alternative would also lower the water table ia the vic:iaily 
of the site, deaeuiDg the amoUDl 01 CKD in CODtad with the groundwater system. However, this alternative 
is Dot protec:tivc of human health aDd the environment because it does Dot permuently address CKD 011 site, 
which is the source of conl.minated seepage flowing iDto Arch Pood. 

The CKD Isolation-CappiDs (A11crutive 3), Waste Stabilization (Alternative 4),ud CKD Isolation in u OD-site 
LaadfiU (Alternative s) arc protec:tivc of human health aDd the eDwonmeDl because they 9iiU drain the 
contaminated surface (and some grouadwater) as weU as treat the CKD ud prevent it &om interac:tiDg with 
water on the site, at least in a way that would cause further leaching of high pH water onlo the site. WI1b the 
eKD Isolation ud On-Site Landfill Alternatives, it will be necessary that a long-term monitoring program exist 
to prevent against future threats to human health or the environment. 
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Compliance with A&Us 

The No Action altera.ative (Altera.aliYe 1) would Dot comply with AltARs for the discharge to Calmus Creek 

or for surface water IDd sroUDdwater contamination. The Drainage of Quarries IDd Water TreatmeDt 

altera.ative (Alternative 2) would address surface .... ter aDd sroUDdwater ARARs for existing Jite CODditioos, but 

may Dot address ARARa for future contammatiOD caused by leachate from the CKD Reclamation area. 
 • 
The CKD CappiDg-I$Olation alteraativc (Altera.ative 3), Waste Stabilization altera.ative (Altemative 4), IDd Ca

Site LandfiU altera.ative (Altcmative 5) aU would comply with ARARI by stoppiDg the UDtreated diJcbarpJ to 

Calmus Creck IDd 10 sroUDdwatcr, IDd by addrcssi.ag coDtaminated groUDdwater through drainage of the aile 

PODds. The Waste StabilizatioD altera.ative (Altera.ative 4) would permaaeDtly address ARARI for future 

coDtamiDatioo. 


lQ"I-tcrm effectiveness aad permaaeDce 

The No ActioD allemative (Alleraadve 1) aDd the Drainage 01Ouarricl dematNc (Alleraadve 2) Jac1 Joas-tena 

effec:tiveocss aad caDDOt be CODSidered as permueDl deuup actions. . 


The CKD CappiDg-ISOlatiOD (Altemative 3) aDd On-Site Landfill (Altera.ative 5) altematiYCI have effcctiYeDess 

aDd permaDCOCC but require assuraDCCS for contiDued pumping aad sroUDdwater monitoriDg to maiataia long

term compliaDce with this aiterioD. The Waste Stabilization alternative (Allemative 4) would not require long

term pumpiDg but would provide for mooiloriDg at the Plant ute, as weD as permaneDtly treat the waste. 


Reduction of toxicicy. mobilicy. aad volume lhroudJ treatmeDt 
The No Action alternative (Altemative 1) would not reduce the toxicity, mobility, or volume of the CODtamiDated 
materials. AU other alternatives iadude treatmellt of water prior to discharge. The Drainage of Quarries aDd 
Water Treatment altemative (Altemative 2) would reduce the volume of the contaminated water, but would Dot 
reduce the reDiciry or mobiliry of CODtamioaDts that would stiU seep from the CXD RcdamaliOD area iDlo Arcb 
polld. The srouadwater would still be impacted over time due to this seepage. 

The Waste Stabilization (Altemative 4), CKD Isolation-Capping (Alternative 3), aad OD-Site LandfiD (Altemative 
5) alteraativeJ aU reduce the volume of srouadwater and mobility of coDtamiaants to similar levels. All three 
of these alteraatives accomplish this by treatment of existing contamination aad draiDage to preveDt further 
contaminatioll. The srouadwater colltamination would also be sreatly diminished aad future disc:bargcs to •
Calmus Creek eliminated. Of aU the allematives, Wasle Stabilizatioll (Alternative 4) would best ac:c:omplish the 
J08I of reduction of mobiliry. 

Short-term effeclivelleg 
The No Action altemative (Altemative 1) lacks short-term effec:tMllcss. The Quarry Drainage (Alternative 2) 
altemative is partially effective in the short-term, s.iIlce it stops the discharge to Calmus Creck aad to bedrock 
srouadwater. It would have limited effectiveness 011 seeps from the CKD Reclamation Area, but should 
eliminate muy of these in the Ihon-tcrm. 

The CKD lJolatioD-Cappiaa (Alteraative 3) would be more dfec:tM mdie short-term as wcD, as it tUea leu 
time to implemeDl thaa either Waste StabiJization (Alternative 4) or c:reatiag ID On-Site LaadfiD (AlIenwn-e 
5). The effect of AltCl'DltiYes 3 through S OIl &hort-term srouadwater remediatioD should be subst'Dti.1, but 
km&-term Fouadwater remediatioa by AJtematiYCI 3 through 5 would aecd to be monitored. AJtematiYCJ 3 
through S indude drainage IDd water treatmeDl. AirborDe dust geDerated by AltCl1lative 5 would be a problem 
mdie short-term. 

Implemeatabilhy 
The No Actioa alternative (Alteraative 1) prcscDII DO implemCDtation difficulties. The Quarry DraiDap 
(Alternative 2) altemative prcscDts the aCll easiest alternative to implement, aDd USCI easily obtaiaed 
tedmoJogies aDd equipmem. The eKD Isolation-Capping (A1temativc 3) would require a more difficult level 
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of implementatiOD, but would have proven tedmology and available equipment. 

The Waste Stabilization alternative (AltemaUw: 4) requires that a usable &ative be identified ud that it be 
auguered aDd mixed into a kilo dust deposit that may be over 10 feet deep (Area "CO pond). Implementation 
will be tec:h.aicaUy difficult aDd will require at least two years. 

EagiDeeriDg u On-Site LaDdfiD (Altemative S) would no( cntail the incorporation of uy new or untested 
tcchDologies, such as Waste Stabilization. However, the potential for failurc of a landfill exists, no mattcr huw 
carefully eagiDeered. Permitl would Dced to be obtained, aDd airborne dust must be controUed to trausCer tbe 
CKD to Onc consolidated area. This alternative is probably the least easy to implemcnt . 

..tml 
The costs of thc a1tCl'Dlltives are presented in the DcsaiptiOil of Ahcroatives scctiOil of this documenL 

SuopoO Meqcy Ac:q;ptaDce 
This criterion addresses thc concern aDd degree of support that thc U.s. EPA bas expressed reprcIiDg the 
remedial action a1tcrnatives. Thc Iowa Dcpartment of Natural Resources (DNR) bas revicwed the documentl 
pertaiDiDg to thc sitc, includiDg this document. Thc DNR bas given its concurrcnce on thc selected remcdial 
action. 

Community Acceptance 
At mc cnd of mc public commcnt period (JWJc 19, 1991), there were DO commCDU objcctiag to thc preferred 
rcmedial alternative. This includcs commcnts during thc public bearing bcld June 5, 1991 as weU as writtcn 
commcnts received from May 20,1991 to June 19, 1991. 

2.8 The Selected Remcdy 

The selected rcmedy is Alternative 3, CKD Isolation aDd Capping, Ouarry Drainagc, aDd Water Trcatment. This 
rcmedy cntails several steps. The initial stcp is draining of Bluc Waters, Area "CO aDd Arch Ponds, which would 
requirc 1 to 2 years if a 300 to 500 gpm pumping and treatmcnt rate could be maintained. The pumped watcr 
would thcn be treated using thc acid ncutralization process aDd discharged to either Ca1mus Creek or thc 
W"mnebago River. DependiDg on the stream concentration limits (or ms, set by Iowa NPDES officials, further 
warcr treatment may be required (particularly if Ca1mus Crcek is selected as the body of water for discbarge) 
to Iowcr ms limits in acid-treated watcr. Furthcr treatment would be by iOil excb'nge or rcw:ne osmosis. 

FoUowiag drainagc of the ponds, drainaseways would be constructed in thc base of Bluc Waters ad Area "CO 
PODcis. These drainageways would be connected to a sump which would be excavated in thc ponds foUowing 
sedimcnt dredging. It is ezpcc:ted that shallow groundwater wi1I also be remediated dwiDg this draiDap, due 
to local abaIIow p'oUDdwatcr p'adicilli rcversing toward the quarries. AI a result of this, impacted sballow 
groundwatcr will be drained &om the sump ad pre¥CDted &om being able to move off-sileo 

Next, aD cngineered clay cap would be placed over the CKD Reclamation Area. Construction specifics of this 
cap will be determined during thc design pbase foUowing proctor aDd permeability testing of thc local clay soils. 
Thc cap would be graded so that runoff would be directed to the lump to allow blcndiDg of surface watcr with 
thc impacted watcr prior to treatmCIlL The cap will be constructed to satisfy SIatc landfiU requircmcnli aDd 
reduce long-tcrm pumping costs &om infiltration of water. 

CKD in Area "CO Pond and thc eKD sediment in Blue Watcrs aDd Arch Ponds would be conso1idated inlo thc 
drained Area "CO Pond ad COYercd with aD cngineered clay cap. This cap of thc two CKD areas would require 
approximately 80,000 cubic yards of clay-rich soil. The cap will be rmisbed with a sand drainage layc:r and 
seeded topsoiJ layer to facilitatc ruDoff and prolcd tbc day. 
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A groundwater seep collection syste:n to the west ofArch PODd will also be implemented duriDg the iDitial ataaes 
or remediation. This is desiped to iDtercept seepage &om the CKD Rcclamatioa Area. 

F'lDaUy, three moaitoriDg weUs will be installed around the CKD Rcdamatioa Area ill order to useu the effects 
of poDd drainage and the effectiveness of the clay cap. If the base of the ReclamatioD Area is fouad to be •
saturaled, dewaleriDs wclIs will be iaslallcd iD or below the CKD deposit. The saturated thicbeu is not 
ezpec:ted to be greater thaD liw feet. The actual determiDation of the most eflic:ieat method to maiDtaiD the 
dewatered state of the CKD will be detcrmiaed duriDs the remedial cIcsip phase. 

The O\IeI'alI effect ofAlternative 3 should be the isolation of the contamiDaat lOurce (CKD) &om iDterac:tioa with 
5urface and groundwater, and the removal and treatment of impacted water prCKDdy ill ute poDds aDd 5haI1ow 
Fouadwater. IDstitutiooal CODtrOIs, 5uch as deed rcstrictiODS, will also be required OD aDy future Iud _. 

The treated discharge to citbcr Calmus Creek or the Winncbaso River will be moaitorcd to eDSurc compliuce 
with the Iowa NPDPS permiL A cootiDaeDCY plan will be required to eosurc CODtiDUed operation, iac1udiDg 
fiDucial assuraac:cs. 

The remedy was selected from &lDoag three altenuati\'eS that would provide for protectioa of buman bealth aDd 
the envirODJDeDt, comply with ARARs, reduce the toxicity, mobility, aDd volume of the waste through trealmeDt, 
and have both JODS-term aDd short-term effectiveness. The No ActioD alternative (Alternative 1) and the Ouarry 
Drainage altemative (Altemative 2) would Dot meet all the above criteria, and 10 were not selected. Of the 
remaiaiag three altemativcs, the CKD Isolation-Capping altemative (Alternative 3) could be impicmented with 
Feater assuraDce of effectiveness, aDd at a 5ubstantiaUy Jower cost. 
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THE LIME CREEK NAnJRE CENTER 

The Lehigh Portland Cement Company site also includes the Lime Creek Nature CeDter (LCNC). This area, 
although separate from the above discussed plant area, also has deposits of CKD which are in CODtact with waler. 
LCNC was invcst.isated as part of the Lehigh RIfFS investigation. This sectiOD will briefly discuss the Linu: 
Creek sub-site, and evaluate the Remedial Alternative selected for the sub-site. 

SITE BACKGRQUND 

The Lime Ocek Nature CcDter {LCNC) is a 410 aae faciliry coDtroDed by the Counry of Cerro Gordo aad 
operated as an area for outdoor recreation. It was opeDed to the public in May, 1984. The Center was jointly 
donated by Lehigh and Northwestern States as a public recreatioD and nature center. Cerro Gordo Counry 
employs several fuU-time employees at the ceDter and operates a visitor center with a b"brary and numerous 
u:1o:'e eshibils. The Nature CeDter is located immediately north of MI50II ary, and is bounded by the 
WlDDebago River to the north and cast, u.s. Highway 6S to the west, and private owners to the IOUth (F'1gUrC 
9). The Lehigh plant site is across Highway 6S west of the Nature Cc.Dler. 

Portions of the current LCNC were formerly owned by Lehigh Portland CemeDt Company (LPCC). !.pec 
traDSferred the property to Cerro Gordo counry in 1979. During its ownership, LPCC mined limestoDe &Clm 
the site and replaced CKD within the exhausted quarries. CKD is ideDtifiable at three locations at the site. The 
CKD sites include two exhausted quarries located OD the western side of LCNC (Dear the Quarry Lake) and ODe 
area of surfiCiaJ deposit along the eastern boundary of the site, referred to as the -Badlands- (F'~ 10). 

As with the Lehigh site, the primary CODcerns in the LCNC area include elevated pH and TDS levels. Bued 
OD the assumed thicknesses and lateral dimensions, there are approximately 30,000 cubic yards of CKD at Quarry 
PODd, approximately 400,000 cubic yards in the Badlands area, and 9,000 cubic yards in the exhausted quarT)'. 
Elevated pH levels were detc.c:ted in Quarry poDd (9.5) and monitoring weD 14 (10.4). The water qualiry in 
Quarry poDd has deteriorated slightly, but the water qualiry in this poDd was bener than the water qualiry in the 
Lehigh poDds. Arsenic was delected in two of the monitoring weDs OD ODe occasion, al 0.01 and 0.07 mgIL (weD 
12, weD 13) aad lead was above drinking water standards once, in weD 14 at 0.06 mg/L. WeD locations arc 
&bawD in F"lgUI'e 11. 

The CKD samples that were coDc.c:ted showed high values for extractable and final pH (11-12.7) There wcre 
no metals parameters which tested above EP toxiciry limits. This high pH was not found in the LCNC water 
well, which is probably downgradicDt of the CKD deposits. This weD is a deep weD (actual depth is unknown) 
and its water qualiry and pH are normal. 

In summary, the specific contaminatioD CODc:ems at the Lime Creek site include: 

1. The large volume of low toxiciry CKD at the site. 

2. Tbc prelCDce 01 elevated groundwater pH readinp beneath the Badlands area. 

3. The presence of elevated pH and TDS Ievds ill Quarry PODd. 

The ARARs applicable to the Plant area are applicable to Lime Creek. 
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SUMMARY OF THE PREFERRED ALTERNATIVE 

Lehigh presented similar remedial alternatives for LCNC, with the exception of aD off-site landfill for LCNC &lId 
aD oD-site landfill for LPCC. The Ume Creek alternatives included No Action, Consolidation aDd Isolation of 
the CKD Deposits, Waste Stabilization, aDd Disposal in aD Engineered Off-Site Landfill. For the same reasoas 
discussed in the analysis for the Lehigh site, all were ruled out ezccpt for Waste Consolidation aDd 1so1ati0D.. 

This alternative calls for the consolidation aDd capping of the area CKD deposits. By inhIbiLiDg the interaction 
of water with the CKD deposits, the quality of the area surface water aDd groundwater will improve through 
Datural dilution. Because the level of pH found at LCNC is Dot nearly as high as at the Lehigh site, aDd because 
the interaebOD of water with CKD is the greatest concern at the site, this remedy was choscn. 

The preferred alternative includes: 

1. 	 IDstall a duD between the two portiODI of Quarry Pond aDd drain the western poud. 
NPDES discharge permit 
No treatment necessary because of pond water quality 
IDstalltemporary pumping aDd discharge system 

2. Excavate the CKD prescnt within aDd around Quarry pond aDd transfer to the exhausted quarry east 
of Quarry pond. 

3. Grade the CKD deposits in the exhausted quarry aDd install aD engineered clay cap. 

4. Consolidate the CKD in the Badlands area aDd cover with aD engineered clay cap. 

5. ADow the drained portion of Quarry pond to rerill . 

6. Continue groundwater aDd surface water monitoring. 

The implementation of this alternative would result in aD effective site remediation. It would accomplish tbis 
by isolaLiDg CKD on site from both the groundwater aDd surface water systems. Isolation would be accomplished 
by consolidatioD aDd coverage with aD engineered clay cap. Capping will sigDifiCBDtly rctard the amount of water 
inflltratioD through thc CKD, IDd because both thc exhausted quarry cast of Quarry poDd IDd the western 
portiOD of thc Badlands arc both situated weD above the water table, the introduction of high pH, high TlDS 
leachatc into shaDow groundwater will esseDtially be slopped. 

With sigDific:aot reductioD in leachate, the Datural buffering systems ud dilution rates will probably lower pH 
aDd 1'OS CODCCIlb'atiODS to back&round 1CYCls. Continued monitoring will assess the effcctiveDcu of the caps. 

Overall protectiog of HwpaD Healtb aDd the EgYirogmegt and Compljance with ARABs 
Through CKD isolatiOD IDd sradual dilution, thc area groundwater quality should CYCDtuaUy im~ to 
background or Dear background lCYCls. In addition, Quarry poud will be rcmediated foDowiDg the removal of 
CKD currCDtly in contact with the water body. Because LCNC is a public assess area, the capping of the CKD 
dcposits in thc area will remove it from public CODtad. All NPDES permit will be Deeded prior to pumping of 
Ouarry pond. Thc water pumped from Quarry pond would Dol require treatmeDt for discharge to the 
W"lDDcbago River. With dilution, it is ezpectcd that CODtamiDaot levels of thc groundwater will cventually 
diminish to lcvels below driDkiDa watcr slaDdards. 

Long-term EffectiveDess and PermaneDce 
Thc isolatioD of the CKD from direct coDtact with thc watcr systcms at LCNC will result in aD cffectiYC IDd 
permancDt remediatioD. Thc effectiveDcss of thc rcmediatioD will be IS5Cssed through ongoing monitoring. 
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Reduction pf Tgxic:ity. Mobility. ODd Volume 
By isolating the CKD from interaction with surface and groundwater, the mobility of contaminants which may 
migrate to the groundwater system wiD be greatly reduced. The implementation of the aJteruatM: wiD havc DO 
effect on the volume of CKD, although after coDlOlidatioD, iusurface area will be greatly reduced. • 
Shgrt-term Effectiveness 

The immediate beneficial short-term effect associated with this alternative will be the safeguarding of the public 

through CKD capping. ODce initiated, the poad drainage and CKD capping proc::css is CKpeded to require 

approximately 1.5 yean to complete. ODce capped, the area grollDdwaler quality will gradually improve although 

it is difficult to estimate how rapidly this will be ac:hie\'Cd. 


Implemegtabillty 

The earth moviDg and pumpina tec:hDolosies are readily available ill the Mason City area and are DOt compa. 


Estimated Costs 

The estimated cosU associated with the implemeDtation of the prefcned alternativc would be apprCDimately 

5947.000 to $1,609,000 dependins on the volumes of CKD encollDtered in the Quarry pond deposit and cappiDs 

requirements. The estimated prcscnt worth COlt of this alternative is approximately $1.6 million. 


Th.ii remedy was seJected from other altematilocs (similar 10 the ones prcscnted for the Lchish site) because it 

would provide protectioD of human health and enwODDlent, comply with ARARs, reduce the mobility and 

volume of the contaminant and havc both long-term and short-term effectivcnell. The prefcned alternative also 

has a greater assurance of c:lfectivcacss, without rWc of advcrse off-site impacu associated with the removal of 

kila dust to 8.Dother loeatioD, and could be accomplished at a substantially lower cost. F'JgUrc 12 shows the 

selected remedial alternative for the Ume Creek Nature Center. 


• 

• 
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2.9 Statutory Determinations 

Uader its legal authorities, EPA's primary responsibility at Superfuad sites is to UDdertake remedial 

adions that achieve adequate protcc:tioa of humaa health aad the eaviroameat. Ia additioD, sectioa U1 
 •of CERClA established several other statutory requiremeats aad prcfereac::cs. These specify that, wbca 
complete, the selected remedial adioa for this site must comply with applicable or relevaat ud 
appropriate (ARARs) eaviroameatal staadards established UDder Federalaad State eaviroameatailaws 
ualess a statutory waiver is justified. The selected remedy aI&o must be COIl-eff'ec:tiw ud utiIizc 
permueat IOlutioas ud alteraatiYe treatmeat tec:haologies or resource recovery tec:haologies to the 
muimum Clteat practical F'maDy, the statute includes a prefereace for remedies that employ treatmCDl 
that permueally ud sipificantly reduce the volume, tCDidty, or mobility of hazardous wastes as their 
principal clem em. The followiag sectioas discuss how the selected remedy meets these statutory 
rcquircmems. 

ProtectJoa or HUmID Health aad die Eatiroameal 

The selected remedy protects humID health aad the eaviroameat by removiDg IDd treatiag impacted 
waters IDd miDimiziag further impacts oa water from the kiID dust by minimiziDg kiID dust coallet with 
water. This should result ia grouadwater coDtamiaaat levels below bealth-based staadards IDd surface 
water meeting state water quality staaclards. This will be accomplished through cappiag the waste kila 
dust, poad draiDagc, IDd shallow groUDdwater dewateriag. • 

Existins impacted shaDow grouadwatCl' will be extracted aad treated by the sump used to clraia the &ite 
poads. This will pr&:\'eDt off-site migratioa of impaeted groUDdwalCl' thus elimiaatiag poteatial humu 
exposure via driDk.iag water wells. All water discharged to Calmus Creek or the Wmacbago River from 
the site will be treated as aec:cssary to meet Iowa water quality stlDdards which are csublished to 
protect aquatic life IDd secoaciary humu coataet (e.g. wadiag). 

Cappiag of the kiIa dust will reduce productioa of leachate due to iafaltratioa of precipitatioa. • 
CompUaace with Applicable or Rele¥ut ...d Appropriate RequlremeDu 

The foUowiag ARARs apply to the selected remedy. It should be Doted that le~1s of metals detected 
ia groUDdwater arc geaeraUy low aDd ia aU likelihood wiD Dot be a detel1DiDiag factor. The primary 
water quality parameter of coacera is pH. 

NPDES limits, which will aeed to be obtaiaed from Iowa DNR 

Iowa Water QuaIily StaDdards, Oiapter 61. aus B iaslream IlaDdards (which apply to either the 
W'maebago RMr at Calmus Creek): 

pH 6.5 to 9.0 (the maximum c:haage ill pH shaD Dot be greater thaa 0.5 pH UDiu) 
TDS 7SO ms/I 

Iowa GroUDclwater Action Levels, Chapter 133: 
Arscaic omm mg/L 
Lead 0.015 mgfI 
Chromium (lotal) 0.1 mg/l 
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• Maximum Contaminant Levels, Federal Safe Drinking Water Act (SDWA): 
Arsenic: 0.05 mg/l 
Lead 0.05 mg/l 
Cbromium(total) 0.05 mg/l 
pH 	 6.5 to 8.5 (Secondary Maximum Contaminant Level) 

State landfall requirements wilJ also apply, Chapters 1~12L 

The selected remedy should be able to altaiD these ARARs. 

COIt4ect1veDe11 

The selected remedy is cost-elfectiYe because it is the least ezpensiYe action alternative and yet provides 
a high degree of OYeralJ protection. The Olher altenaatMs which were less costJy did not provide long
term remediation or c:ompliance with ARARs. It was also uncertain whether the Waste Stabilization 
alternative, which would be much more costJy (5253 million dollars), c:ould be effectively implemented. 
The On-Site Landf"all alternative was also more costJy ($19 million dollars) and involved the transfer of 
contaminants, which c:ould result in other problems as well as require more maintenance. The selected 
remedy wil.I meet aD ARARs and provide a long-term solution to the problem at a substantially lower 
cost. Thus there are no signific:ant advantages to the more ezpensive altenaativcs. 

Utilization or Perm8bent Solutions and Alternative Treatment (or Resource Recovery) TecbnoiOlies 
Ie abe Maximum Extent Practicable (MEP): 

• 
The Iowa DNR and EPA have determined that the selected remedy represents the maximum extent to 
whic:h permanent solutions and treatment technologies c:an be practically utilized in a cost-effective 
manner for the fmaJ response actions at the LPCC site. Of those alternatives that arc protec:tivc of 
human health and the environment and c:omply with ARARs, the State and EPA have determined that 
this selected remedy provides the best balance of tradeoffs in terms of long-term effectiveness and 
permanence; reduction in 	 toxicity, mobility, or volume achieved through treatment; short-term 
effectiveness; implementability; cost; consideration of the statutory preference for treatment lIS a 
principal clementi and State and community ac:ceplance. 

Preference lor TreallDeDt .. a Prladpal ElemeDt 

Cement kiln dust is Dol a hazardous substance in itself. It is through interaction with Wlter that high 
pH conditions are created. The selected remedy does not treat the kiln dust, but it does isolate the kiln 
dust from Wlter to minimize further production of high pH waler. Existing impacted waler will be 
treated prior to disc:harse. Therefore, the statutory preference for remedies that employ treatmeDl as 
a .,..mcipa) eJcmCld is utis6ed. 

2.10 Documeptatjon or Sipaificant Chanp 

The PropoIed Plu for the J...cbisb aite was released for public: comment May 20, 1991. The Proposed 
Plan ideDtified Relnedial Action Alternative 3, Waste Isolation and Capping. as the preferred alternal.ive. 
The Iowa DNR reviewed aU comments rec:eived during the public: c:omment period. Upon review of 
these comments, it was determined that no significant c:hanges to the remedy, as it was identified in the 
Proposed Plan, were ncc:essary. 

• 	 ( 
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APPENDIX 

Groundwater and Surface Water Sampling Results 
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*All values, except for pH, are tn mg/l 

Nell History Information, NET and UHl Results 


"" 2-S* 

Indtcator 
Chelltcal 
pH 

NET 
6/20/90 

9.7 

UHl 
6/20/90 

10.2 

NET 
7/20/90 

10.3 

UHl 
7/20/90 

10.84 

NET 
10/9/90 

10.6 

UHl 
10/9/90 

NET 
11/29L90 

10.5 

lOS 3000 6300 6800 6800 

Sulfate 490 1400 1500 1400 

Arsentc 0.014 0.03 0.04 0.090 0.02 0.019 

lead 
Chromt-
UIII, tota 1 . 

Cal chili 

0.005 

<0.005 

96 

0.12 

<0.02 

99 88 

<0.01 

<0.02 

14 

0.006 

<0.005 

2.2 

0.01 

0.02 

430 

<0.010 

<0.010 

5.9 

Potasst-
UIII 

1200 1500 1900 2700 3700 2900 3100 

SodtUII 230 210 260 260 300 320 280 

Iron,
total 

5.90 10 0.56 0.72 23 0.58 
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Well Blsto., .....onaatiOD, NET aDd UIIL Results 

MW2·o •
IDdlcator NET UHL NET UHL NET NET 
Cbemlcal (,/1.0/90 (,/1.0/90 1/ZO/fiO 1/1.0/90 10/9/90 11/29/90 

pH 7fJ 7.7 8.0 7fJ 

TDS 1400 1500 1500 1600 

Sulfate 510 5.50 610 560 

Anea1c 0.003 <0.01 <0.01 <0.005 <0.010 

Lead 0.001 <0.001 <0.01 <0.005 <0.010 

CIaromium, 
total 

<0.005 <0.02 <0.02 <0.005 <0.010 

Caldum 110 55 96 120 70 88 

Potassium 370 300 330 350 490 470 

Sodium 100 87 110 90 120 110 

1roD. total 0.29 0.22 0.36 <0.10 0.10 

-All nlues, acept for pH, are lD maIL • 
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• Well History Information, NET Results 

MW 3-S· 

Indicator 
Chemical 

pH 

TDS 

Sulfate 

Arsenic 

Lead 

Chromium, 
total 

Calcium 

Potassium 

Sodium 

• 
Iron, total 

NET 
'/20/90 

9.8 

2100 

320 

0.025 

0.001 

OJ)06 

230 

500 

60 

7.12 

NET 
7/20/90 

10.3/11.18 

6300 

970 

120 

2000 

180 

• All values, except for pH, are in mg/L 

NET 
10/9/90 

10.5 

4500 

800 

0.100 

<0.005 

<0.005 

1.9 

2200 

220 

0.57 

= 
NET 
11/29/90 

10.8 
6000 
1200 

0.030 -
<0.010 

<0.010 

12 
2900 . 

240 
<0.10 

• 
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Well History Information, NET Results 

MW4-S· •Indicator 
Chemical 

NET 
6/20/90 

NET 
7/20/90 

NET 
10/9/90 

NET 
11/28/90 

pH 7.7 7.7/7.93 8.1 7.6 

TDS 1100 1300 1400 1300 

Sulfate 

Arsenic 

380 

0.001 

470 510 

<0.005 

510 

<0.010 

Lead 0.001 <0.005 <0.010 

Chromium, 
lotal 

0.042 <0.005 <0.010 

Calcium 1300 190 41 77 

Potassium 210 280 510 400· 

Sodium 

Iron, total 

64 

24.7 

84 

1.8 

91 

0.83 

100 

0.38 

• All values, except for pH, are in mg/L • 
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• Well History lalOl"lDlltioa, NET aad UHL Results 

MW5-S

Iadicator NET 
Cbemlcal 6/20/90 

pH 10.4 

1'OS 3200 

Sulfate 580 

Anealc 0.028 

Lead 0.001 

CIaromIam, 0.009 
total 

CaI~lum 1100 

Potassium 900 

Sodium 130 

Iroa, total 19.1 

UHL NET UHL 
6/20/90 7/20/90 7/20/90 

10.65 10.2 10.67 

2300 

S40 

0,07 O.()4 

0.52 <0.01 

0.04 <0.02 

2400 S20 1600 

1000 1200 980 

140 120 120 

72 12 2B 

NET NET 
10/9/90 11/29/90 -
10.2 10.6 -
2300 4100 -
sao 860 -
0.080 0.0290 -
<0.005 <0.010 -
<O.ODS <0.010 

14 23 

1000 1100 -
130 220 -
1.4 2.2 

• 
- All valua, ac:ept lor pH, are Ia mIlL 

• ( 
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Well Histo!,), Inrormation, NET Results 

MW6-D· •
Indicator NET NET NET NET 
Chemical 7/20/90 10/9/90 11/28/90 


pH 


6/20/90 

7.9 7.6 


TDS 


7.6 72 

1600 

Sulrate 

16001400 700 

780860140570 
' , <0.010 


Lead 


<0.005Arsenic 0.002 

<0.005 <0.010 


Chromium, 


0.003 

<0.005 <0.0100.04 
total 

Calcium 100340 100 


,Potassium 


1700 

340470 400180 

9SSodium 51 110 86 


Il'On, total 
 0.9955.8 9.8 023 

• All values, except ror pH, are in milL • 
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• Well History Infonnation, NET Results 

MW 7-S· 

• 


Indicator NETNET NETNET 
Chemical 10/9/906/20/90 7/10/90 11/28/90 

pH 73 7.07.2/7.457.2/6.80 

620700 800TOS 760 

130 200 140130Sulfate 

<0.005 <0.0100.004Arsenic -
<0.005 <0.0100.001Lead -
<0.005Chromium, 0.035 <0.0100.038 

total -
120 170 -Calcium 160 180 

15Potassium 23 26 18 

20Sodium 16 22 23 
4.6Iron, total 37.5 51 0.23 

• All values, except for pH, are in mg/L 
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Well History Inrormation, NET and UHL Results 

MW8·D· •
Indicator 
Chemical 

NET 
'/lO/90 

UHL 
'/lO/f)O 

NET 
'/lO/90 

NET 
10/9/90 

NET 
1l/l9/90 

pH 9.5 9.85 9.6/10.15 9.7/9.75 9.5 

TDS 4200 5500 3700 4100 

Sulfate 1000 1100 1200 1100 

Arsenic 0.012 0.04 0.040 <0.010 

lad 0.001 0.21 <0.005 <0.010 

Chromium, 
total 

0.020 0.02 <0.005 <0.010 

Calcium 250 150 110 5.6 6.4 

Potassium 1200 1600 1700 1700 1600 

Sodium 190 140 200 210 210 

Iron, total 15.0 26 0.76 0.50 

• All values, except tor pH, are in mg/L • 

4S 
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• WeD HIstory IDrormatJoll, NET ad UHL Raulll 

MW9-S· 
IIIIIIII 

buUcator NET 
Cbemical 6/20/90 

pH 10.8 

TDS 7000 

Sulfate 1300 

Aneak: 0.038 

Lad 0.010 

CIaromiUlD, <0.005 
total 

C.ldulD 63 

Potassium 2200 . 
SodJUID 240 

lroa, &otaI 2.58 

NET UHL NET 
7/20/90 7/20/90 10/9/90 

10.8 11.43 11.2 

9?00 6JOO 

1500 1400 

O.OS 0.000 

<0.01 0.033 

<0.02 <0.005 
I 

46 79 0.54 

2600 3(XX) 3200 

270 280 280 

3.2 <0.15 

UHL NET 
10/9/90 11/29/90 

11.0 -
6800 -
1400 

0.02 Oml 

<0.01 <0.010 

<0.02 <0.010 

30 1.7 -
3(XX) 3000 

260 140 . 

1.3 0.12 

• All YIllues, neept ror pH, are fa ma/L 

• 
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Surt.ce Water SampUq Hilaory. NET aad VJD., Raul.. 

Blue Waten 'oDd

Indicator NET UHL NET VHL NET VHL NET 
Chemical '/20/90 '/20/90 7/20/90 7/20/90 10/9/90 10/9/90 11/28/90 

pH 10.8 11.54 10.7 1208 10.6 11.2 11.0 

TDS 7300 7600 6100 6SOO 

SulCate 1300 1200 1400 1300 

Aneulc 0.039 0.06 0.03 0.100 <0.01 0.031 

Lead 0.004 <0.001 <0.01 0.006 <0.01 <0.010 

Cbroml- <o.oos <om <0.02 <0.005 <0.02 <0.010 
um,total 

Calcium 0.61 1.0 3.3 7.8 0.58 44 1.8 

Potusl- 2800 3000 2300 2200 2900 6SO 2'700 
um 

Sodium 260 280 230 210 2SO 83 270 

Iroa. 0.11 0.34 0.77 0.64 23 0.16 
total 

• 

- All values, except for pH, are ill maIL 

• 
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• Surface Watcr Samplllll History, NET aad UHL Raults 

Area .C' Poad

IadJcator 
Chemical 

pH 

TDS 

Sulfate 

AnmIc 

Lad 

Chromium, 
total 

Calcium 

Potassfum 

Soclfum 

IroD,totai 

NET UHL NET NET 
6/20/90 6/20/90 7/20/90 10/9/90 

11.2 11.73 10.8/12OS 11.0/11.4 

7200 8900 6200 

1300 1400 1400 

0.040 0.06 0.120 

0.006 <0.001 0.006 

<O.oos <0.02 <O.oos 

1.1 1.0 0.38 0.70 

2300 2900 2600 2900 

280 270 260 2SO 

0.219 0.04 0.12 

NET 
11/21/90 -
11.0 

6800 -
1400 -
0.033 

<0.010 -
<0.010 

2.1 -
2800 -
140 

0.15 

- All valua, aeep. ror pH, are lD maIL 

• 

• ( 
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Surfllce Water SamplJaa HIs&or)r, NET Raulb 

Arch PODd· •
IDdicator 
Chemical 

pH 

NET 
'/10/90 

12.3/13.0 

NET 
7/10/90 

12.3/13.15 

NET 
10/'/90 

12.0/13.1 

NET 
11/21/90 

11.3/11.38 

TDS 11000 1(J(XX) 2SOOO 6SOO 

Sulfate 2000 1800 4700 1500 

Analc 0,040 O.oso 0.200 0.023 

Lead 0.002 0.029 <0.005 <0.010 

Chromium, total <0.005 <0.10 0.006 <0.010 

CaJdum 1.5 12.0 0.07 8.6 

Potuslum 3800 54.0 11000 2800 

Sodium 270 400 830 280 

lroa, total 0.23 032 0.12 0.11 

• All wlues, ac:ept for pH, are Ia maIL 

• 

• • 
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Well RistoI")' iDl'OI"IDatiOIlt NET ...d mn. Results 

MW 10-8 -
IacUcator NET UHL NET UHL 
Chemical 10/9/90 10/9/90 11/29/90 U/ll/9O 

pH 8.539.0 9.1 9.0 -
TDS 1800 1700 -
Sulfate 440S30 -
AneDlc <0.010 <Om. 0.040 <0.01 

0.018 <0.010Lead <0.01 <0.01 

<0.010Chromlam, <O.OOS <0.02 <0.02 
total 

Calcium 44 16 3915 -
Potalslum 650 600900 640 

SodJum 74 

IroD. total 

110 83 88 

0.46 2.3 0.54 1.S 

-All values, acept ror pH, art la DlIfL 

• 
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Well Hlstor, InrormaUoa. NET ad UIU.. Raults 

MW 11-5 •Indicator 
Cbemlc:al 

NET 
10/9/90 

VHL 
10/9/90 

NET 
11/19/90 

UHL 
U/ll/90 

pH 7.4 6.7 7.3 6.88 

TDS 670 730 

SuU'ate 180 160 

Anealc <0.005 <0.01 <0.010 <Om. 

Lad 0.012 <0.01 <0.010 <0.01 

ChromIum, 
total 

<O.ooS <0.02 <0.010 <0.02 

Calcium 130 330 130 330 

Pow.lum 4.7 4.2 3.9 4.9 

Sodium 4S 34 33 28 

IroD, total 0.19 4.6 <0.10 4.3 

-All nlua, acept ror pH, are fa maIL 

• 
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