CHICAGO LEGAL CLINIC, INC. STATE CF ILLINCIS

. [P
Al tiee (Menten] Soard

South Chicago e Pilsen » Austin « Downtown

Rev. Thomas J. Paprocki, President Downtown Office .

Edward Grossman, Executive Director 205 W. Monroc, 4™ Floor ~ ',:\)é —sz‘{ 5
Marta C. Bukata, Deputy Director Chicago, IL 60606 ' /
Keith L. Harley

Veronique Baker Phone (312) 726-2938

Greta Doumanian Fax (312) 726-5206

TDD (773) 731-3477

August 9, 2005

Amy Antoniolli

Hearing Officer

Illinois Pollution Control Board
100 West Randolph, Suite 11-500
Chicago, IL 60601

Hand Delivered

Re: R04-21 - In The Matter of Revisions To Radium Water Quality Standards: Proposed
New 35 I1l. Adm. Code 302.307 and Amendments To 35 1il. Adm. Code 302.207 and
302.525

Dear Ms. Antoniolli:

Please be advised that I represent Citizens Against Ruining the Environment (“CARE"),
a Will County-based, not-for-profit organization. CARE is dedicated to protecting and
improving the health, welfare, and safety of the people who live and work in Will
County, Illinois. CARE’s members live in Will County, and have been actively
commenting on the permitting of Will County facilities for ten years. CARE’s members
have a particular interest in groundwater quality in Will County because, like thousands
of Will County residents, their water originates from regional groundwater aquifers.

The members of CARE are also committed to maintaining and enhancing the quality of
Will County’s surface waters and the quality of its land resources.

CARE strongly objects to the Board’s proposal to add Section 302.207(d), which would
allow a 30 pCi/L radium 226 and 228 standard for waters within one mile of outfalls from
some wastewater treatment plants. This standard would apply when a POTW is treating
wastewater that originates from a groundwater source with a radium concentration in
excess of 3.75 pCi/L.

Comment #1 - Several public water suppliers in Will County use groundwater with
radium concentrations in excess of 3.75 pCi/L. Consequently, the downstream areas
within one mile of the outfalls of the associated POTWs will mark the boundaries of the
30 pCi/L water quality zones. In order to demonstrate the practical impact of the Board’s



proposal, CARE formally requests the Board to identify the dozens of outfall locations
for these POTWs, the one-mile areas of local waterways that would be subject to the less
stringent standard, the primary uses of these portions of these waterways (espectally
drinking water supplies), and any susceptible ecosystems (especially habitat for
threatened and endangered species) within these 30 pCi/L zones. It appears the Board is
proposing a rule without considering the total area that could be affected, and the human
health and ecological factors within specific areas. For this reason, in order to evaluate
the practical effect of this proposal, CARE formally requests the Board to identify every
area of every waterway within one mile of every outfall of every Will County POTW that
could fall within 302.207(d), the primary use designation of this water, and any potential
ecosystem impacts created by the 30 pCi/L proposal,

Comment #2 — The Board’s proposal under 302.207(d) is premature, and will be until at
least 2009. As noted by the Board, this is a time of transition for public water suppliers
that do not comply with the radium 226 and 228 standards. Following the promulgation
of U.S. EPA’s final rule reaffirming its original standard, IL EPA notified non-compliant
public water suppliers that they were required to establish schedules that would achieve
compliance no later than 2007. Following the implementation of control measures, it
will take up to one year of monitoring to demonstrate ongoing compliance.

By the end of 2008, many of the problems anticipated by the Board’s 302.207(d)
proposal may be resolved. Like Lockport, some public water suppliers will change the
source of their water supply to sources that do not contain radium. Others will use
mixing techniques that combine sources that exceed the regulatory threshold with low or
non-radium sources, with corresponding reductions in the total radium concentrations in
wastewater and POTW effluent. Still others will use the technologies promoted by
companies like WRT, and will remove radium from source water without reintroducing it
Into wastewater. The Board would be well-advised to abstain from establishing a rule
like 302.207(d) until public water suppliers achieve compliance, especially because many
of the techniques they may use will eliminate or substantially reduce radium in
wastewater, This will allow for rulemaking that is more tailored and that is based on
underlying compliance rather than non-compliance.

Comment #3 - CARE asserts that any lessening of the 302.207(c) general use water
quality standard for radium 226 and 228 should only be allowed in cases where:

1. it is the direct and unavoidable consequence of achieving the SDWA radium standard;

2. 1t will occur despite the application of feasible wastewater treatment technologies that
are available to reduce radium wastewater concentrations;

3. it is not the result of any non-compliance by the public water supplier or the POTW,;

4. it will not exceed a concentration set as close to the 302.207(c) standard as possible,
for as short a duration as possible;



5. 1t will not adversely effect human health or the environment, based on an analysis that
15 specific to the impacted receiving water; and,

6. it will comply with procedures and standards developed by the Illinois EPA that are
substantially similar to the standards contained in 35 Illinois Administrative Code
302.102, “Allowed Mixing, Mixing Zones and ZIDs.”

The approach contained in 302.207(d) would effectively allow a POTW to release
effluent containing radium in any concentration and quantity so long as the radium
concentration in the receiving water within one mile downstream does not exceed 30
pCi/L. Because of the reliance on the diluting power of the receiving water, 302.207(d)
is establishing a “de facto” mixing zone near the outfalls of these POTWs. However,
there are no procedures, restrictions, limitations or protections contained in proposed rule
302.207(d). CARE asserts this is in opposition to the well-developed regulatory
approach that already exists under 35 LIAC 302.102 that empowers the IL EPA to perform
a case-by-case review of mixing zones based on a comprehensive application that must
address well-defined criteria. This type of approach — that allows for regulatory
flexibility under specific circumstances as judged on a case-by-case basis by the IL. EPA
—1is far preferable than the categorical, “carte blanche” for POTWs contained in proposed
rule 302.207(d).

In making its decisions on this matter, CARE strongly recommends the Board be guided
federal decisions that have addressed the use of mixing zones. These decisions highlight
the need for such an approach to be carefully tailored. For example, while
acknowledging that mixing zones may be appropriate under some limited circumstances,
the court in American Wildlands v. Browner, 94 F. Supp. 2d 1150 (D. Col. 2000)
identified several characteristics of an adequate mixing zone. Key issues are the
identification of criteria to limit the size of the mixing zone, in-zone quality requirements,
and dilution allowances. /d at /162, Allowable mixing zone characteristics should be
established to ensure that (1) mixing zones do not impair the integrity of the water body
as a whole; (2) there is no lethality to organisms passing through the mixing zone; and (3)
there are no significant health risks, considering likely pathways of exposure. fd. While
certain numeric criteria for a certain substance may not apply, all mixing zones are to be
free from substances that (i) settle to form objectionable deposits...(iv) are acutely toxic;
(v} produce undesirable or nuisance aquatic life. It is not possible to establish a wholly
deterministic (a black box) procedure with which to make all mixing-zone dilution
decisions. It is not advisable to make all mixing-zone dilution decisions based on a
simplistic approach which overlooks the mixing characteristics and water body uses
particular to a site. Id. Accordingly, mixing zone dilution policies should clearly set
forth the considerations, guidelines, and default assumptions that will be utilized in
making such case-by-case decisions. fd. ar 1162-63. Affirmed by American Wildlands v.
Browner, 260 F. 3d 1192 (10™ Cir. 2001).

In American Iron and Steel Institute v. EPA, 115 F. 3d 979 (D.C. Cir. 1997), the court
upheld a portion of a U.S. EPA rule that limited mixing zones in streams to 25% of the
cross sectional area of the river to allow a free zone of passage for aquatic organisms. Id



at 997. A permitting authority must use all relevant available data, including facility-
specific effluent monitoring data where available and employ procedures which account
for existing controls on point and non-point sources of pollution, the variability of the
pollutant or pollutant parameter in the effluent, the sensitivity of the species to toxicity
testing and, where appropriate, the dilution of the effluent in the receiving water when it
determines whether a pollutant discharge has the reasonable potential to cause an
excursion above a water quality standard. /. at 999, quoting from 40 C.F.R.
122.44(d)(1)(i1).

Comment #4 - Prior to acting on any proposed rulemaking relating to radium in
wastewater, the Board should require the Agency to conduct a comprehensive review of
the adequacy of regulation of radium that originates in drinking water. Addressing the
water quality problem in isolation — without also considering related issues like the land
application of radium-containing POTW biosolids — is inadvisable. The wastewater issue
would be addressed best as part of a comprehensive, multi-media review that considers
whether the existing, piecemeal regulatory approach is adequate to protect human health.
and the environment.

The Joliet example is instructive. Joliet must comply with the radium 226 and 228
standard. In order to address the requirements that originate in the Safe Drinking Water
Act, Joliet is choosing an approach that will remove radium from drinking water but will
reinject it into the wastewater system. Because of this choice, Joliet must solve two
additional problems. First, it must seek to lessen radium water quality standards near its
outfalls because its POTW effluent will still contain elevated levels of radium. Second,
Joliet is seeking approval to substantially increase the concentration of radium in
biosolids it will land apply. Using the Freedom of Information Act, CARE acquired the
following documents, all of which are attached and incorporated by reference into
CARE’s comments:

CARE Attachment One — 4/9/04 correspondence from Dennis Duffield, City of Joliet, to
Jeff Hutton, Illinois EPA, requesting Joliet be allowed “...up to five applications of
sludge without regard to the increase in the background radium concentration.”

CARE Attachment Two — 5/10/04 correspondence from Richard Allen, Illinois
Emergency Management Agency, Division of Nuclear Safety, to Allen Keller, Illinots
EPA, recommending denial of Joliet’s 4/9/04 request based on “public health and safety
considerations” and determining Joliet may be in violation of existing standards because
of the concentrations of radium in its land applied sludge.

CARE Attachment Three — Record of Biosolids Land Disposal, 2004, Joliet Westside
POTW, showing 25 land applications of biosolids totaling 881 dry tons for 2004
(compared to 895 dry tons land applied in 2003)

CARE Attachment Four - Record of Biosolids Land Disposal, 2004, Joliet Eastside
POTW, showing 43 land applications of biosolids totaling 2425 dry tons for 2004
(compared to 2217 dry tons land applied in 2003).



CARE Attachment Five - 2/28/05 correspondence from Dennis Duffield, City of Joliet, to
Allen Keller, lllinois EPA, requesting Jolict be allowed .. to land apply wastewater
treatment plant sludge to allow an increase in the background concentration of combined
radium 226 and radium 228 of 1.0 pico-cuies per gram in the soil.”” Despite this tenfold
increase over the existing standard, Joliet nonetheless asserts this will not adversely
tmpact “future conversion of the land to residential use.”

CARE Attachment Six — 5/9/05 correspondence from Richard Allen, Hlinois Emergency
Management Agency, Division of Nuclear Safety, to Allen Keller, Illinois EPA, raising
significant questions about every aspect of the Joliet proposal.

As implied in Attachment Five, Joliet faces the issue that the Will County farmland on
which its radium-containing biosolids are disposed may be converted to residential
development. The concern is that homes will serve to contain radium that currently is
released from agricultural disposal sites into the ambient air.

Under these circumstances, the IPCB should create a regulatory approach to water quality
that has the co-benefit of discouraging the disposal of radium in effluent and biosolids.
At a minimum, the IPCB should not create a regulatory approach in which it promotes
approaches that will encourage radium disposal in surface waters and farm fields/next
vear’s residential development sites. Section 302.207(d) creates a regulatory incentive
for municipalities like Joliet to commit to approaches to radium that will compromise
water quality, and use increasingly scarce land resources as low-level radioactive waste
disposal sites. Without Section 302.207(d), Joliet and similarly situated municipalities
will be forced to address the radium issue in such a way that will also eliminate or
substantially minimize the impact on surface waters and land resources. For the members
of CARE, all of whom live in Will County, a comprehensive approach to eliminate the
threats posed by radium in drinking water, surface water and land should be the goal of
these proceedings.

Thank you for your consideration of these comments.

Sincerely,

Keith Harley
Attorney at Law
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Re: Joliet Public Water Supply

Facility Number [L1970450

Dear Mr Hurtton:

Thank vou for requesting that { provide you with a proposal concerning radiem in wastewater
treatment plant sludge. Joliet is concerned that there 1s no specific plan for determining the tmpact of land
applicarion of wastewater treatment plant sludge contatung radium and that the regulatory plan will
evolve after communities have committed to a water treatment technique. This could result in the
additional expenditure of public funds in the future.

[ have attached an analysis of the current situation as it i1s understood by Joliet. The analysis
includes our recommendations for sludge application.  Johiet s requesting that the Division of Public
Water Supplies and the Division of Water Pollution Centrol and [llinots Emergency Management Agency
review our recommendations and provide comments.

The current ¢riteria in the eer-agency agreement between the [llinois Envirenmentai Protection
Agency suggests thar the land applicanon of radium beanng sludge be himited to a calculated increase in
the background concentration of radium in the soil after fand appiication of less than 0 1 pico-curie per
gram on a drv weight basis.  This criteria is verv restricuve. Joliet 13 recommending that this agreement
be changed to allow up to five applications of sludge without regard to the increase in the background
radium concentration. The risk from sludge application in Northem [llinois is primanly due to radmum
226 and the generation of radon in a confined space. Radon is already a problem in some homes. The

monttonng of radon 1s already required by many mertgage lenders and will not represent a burden to the
future homeowners

Radium bearmng sludge does not represent the onlv potential source of radium. Jolier has
measured background radium levels in soil that has not received radium beanng sludge that are higher
than levels measured after multiple applications or other fields. The hazard to the public is not related to
the source of the radium, but to the concentration in the soil matrix and the potenzial for the accumulation
of radon [t shouid be noted that one of cur samples from a field not receiving sludge indicated hugh
combined radium 226 and radium 223, although the major contribution was from radium 228,

CARE ATTACHMINT ONE




Mr. Jeff Hutton
April 9, 2004 i
Page 2

Y our assistance in determining the best approach to land application of radium bearing
wastewater treatment plant sludge is requested. If vou have any questions conceming Joliet's analvsis
and proposal. vou mav reach me at 815-724-4230.

Sincerely yours,

(Qefw’)

Dennis I.. Duffiel ector
Department of Public Works
and Utiltties

City of Joliet

Attachments
Analysis and Recommendations
Sampling result from Joliet Treatment Plants
Sampling Results from Hickory Creek
Soil sample results
Sample calculations for Radon Production

Ce: Marcia Wilhite, Bureau Chief, Bureau of Water, [EPA

Toby Frevert, Manager, Division of Water Pollution Control, [EPA
Roger Setburg, Manager, Division of Public Water Supples, IEPA
Al Keller, Manager, Permut Section, Division of Water Pollution Control. IEPA
Jerrv Kuhn, Manager, Permut Section, Division of Public Water Supphes
John M. Mezera. City Manager, City of Joliet

Jeffrev Plyman. Corporation Counsel, City of Joliet

James E. Eggen, Utilities Admimistrator. City of Joliet

Harold Harty, Plant Operations Supenntendent, City of Joliet

Mark Oleiruk, Strand Associates, Inc.

Richard J. Christensen, Clark Dietz, Inc,



Analvsis and Recommendations of the City of Joliet concerning Radium in Wastewater
Treatment Plant Sludge Applied to Agricultural Land as a Soil Amendment

Treatment of Groundwater

The deep wells in Northern Illinois have combined radium 226 and 228 in concentrations
greater than the maximum contaminant level of 5.0 pico-curies per liter. This requires treatment
of the groundwater before delivery to consumers.

The treatment alternatives fall into the following two categonies:

I. Treatment methods that remove the radium from the water, but return the radium to
the sanitary sewer

2. Treatment methods that remove the radium from the water for disposal at low-level
radioactive waste disposal sites outside [llinois.

One of the treatment methods that is being proposed in Illinois (some faciiities are under
construction) is the co-precipitation of radium with preformed hydrous manganese oxides. This
method is capable of removing approximately 80% of the radium from the water. For waters
with a combined radium concentration of 5-20 pico-curies per liter, 4-16 pico-curies per liter
will be removed from the water provided as drinking water and discharged to the sanitary sewer
as backwash from the filters employed in the HMO process.

Disposal of Radium Bearing Water Treatment Waste to Sanitary Sewers

Since the 4-16 pico-curies per liter 1s discharged to the sanitary sewer and combined with
the water used as the public water supply, the combined radium concentration into the
wasiewater treatment plant 1s in the range of 5-20 pico-curies per liter. This is the same as the
concentration in the groundwater originally.. Thus concentration may be reduced slightly by the
infiitrarton into the sanitary sewers of non-radium bearing groundwater.

The wastewarter arriving at the wastewater treatment plant will have a radium
concentration identical to the concentration in the sanitary sewers. The range for this
congentration is 5-20 pico-curies per liter. Available information indicates that the wastewater
treatment plants remove 30-80% of the radium in the influent.  This results in effluent
concentrations of ¢.83-12 pico-cunies per liter. The effluent situation is being addressed by [EPA
in the pending rulemaking before the Illinois Pollution Control Board (R2004-621). The

concentration in sludge would is estimated to range from 20-213 pico-curies per gram drv
weight

Prepared by City of Joliet Page 1
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Land Apoplication of Radium Bearing Wastewarer Treatment Plant Sludee

Land application of sludge generated from a wastewater treatment plant receiving radium
has been applied to agricultural land as a soil amendment. Loadings in the range of 5 dry tons
per acre are not unusual. One application of sludge can increase the background concentration
of radium in the soil by 0.08-0.82 pico-curies per gram soil. If the memorandum of
understanding with the Illinois Emergency Management Agency is applied, sludge applications
are limited to 0.12-1.3 applications per field to remain under the requirement of increasing the
background concentration by no more than 0.1 pico-curies per gram soil.

A review of the risks associated with radium on land indicates that the scenario that
presents the greatest future risk is the construction of homes on land that has previously received
wastewater tredtment sludge containing radium. The risk does not result from the exposure of
the body to the radium in the soil, but due to the resulting isotopes that result from the decay of
radium. The risk is primanly from the potential development of high concentrations of radon 1n
the homes. Since radon is a part of the decay chain for radium 226, but not for radium 228, the
concentrations of radium 226 in the wastewater treatment plant studge are of greatest concern.

Radon Risk

USEPA recommends that homeowners limit the radon in their homes 1o 4 0 pico-curies
per liter of air in the home due to the risk of lung cancer. If the measured radon exceeds this
amount. USEPA recommends that the homeowner increase the nurnber of air changes in the
home 1o prevent the accurulation of radon.

The radon risk scenario 1s developed in the ISCORS report “Assessment of Radioactivity
in Sewage Sludge. Modeling to Assess Radiation Doses”. Major elements in the scenario
include the censtruction of ! »mes with a slab on grade constructed on the topscil that has
received the siudge applicatt  This is unlikely in Northern [lHinois as the construction of stab
on grade is not the normal cc truction method and topsoil is typically stripped from a site prior
to grading to establish the str. :ts and install utilities, Other elements of the scenario (converted
from metric used in the report) were mixing the sludge to a depth of 6 inches into a soil with a

unit weigh of 150 Ibs per cubic foot and applying sludge at an application rate of 4.47 dry tons
per acre.

By specifying the type of foundation and removing topsoil under the home, the risk is
reduced aithough the magnitude of the reduction is uncertain. Raden risk may also be mitigated
by the installation of additioral ventilation in the home. Since the accumulation of radon will

not be certain in every home, monitoring of each home will be required and the instaliation of
veatilation only as needed.

Prepared by City of Joliet Page 2
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Recommendations

As a result of the review of available information, Joliet i1s recommending the following

actions’

L.

2.

L

The memorandum of understanding between the IEPA and the IEMA should be modified
to control radium 226 only since this isotope represents the greatest risk.

The IEPA should establish monitoring standards for radium 226 at the wastewater
treatment plant influent, effluent, sludge ard in the soil. (Our sampling has shown a great
deal of variation which will make it difficult to calculate the actual radium application
rates)

The memorandum of understanding between the [EPA and the IEMA should be modified
to allow an equivalent application of 25 pico-curies per gram dry weight sludge to
agricultural land using the 4.47 dry tons per acre criteria included in the ISCORS dosage
report without further review. This results in an estimated radon production of 4 pico-
curies per liter air in the home under the ISCORS scenario for future homes.

[EPA sludge regulations should be modified to allow five applications of sludge to a field
if the sludge generator and the property owner agree that the topsoil will be removed
from the area under homes constructed on the property. The property owner must also be
notified that radon should be monitored in any homes constructed on the site. Sludge
applications to the same field are currently limited to approximately five applications
because of the accumulation of phosphorus in the soil

The policy of IEPA should be to continue tc encourage the use of wastewater treatment
plant sludge as a soil amendment.

Prepared by City of Joliet Page 3
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Sampling result from Joliet Treatment Plants

The concentration of radium in the influent, effluent and sludge at the Joliet Treatment

Plants has been determined on two separate occasions. The samples were grab samples and the
results are shown below.

A weekly composite sample was collected the week ending April 3, 2004, These samples
have been submitted for analysis, however, the results will not be available until May.

The sample results are as follows:

Joliet Eastside Wastewater Treatment Plant

Radium Radium
Date Description 226 228 Total

Feb-04 Influent, pCifliter 3.0 5.3 8.3
Effluent , pCifliter 1.2 3.9 51
Primary Sludge pCiigram dry 6.6 7.8 14.4
Digested Sludge pCilgram dry 8.8 9.9 187
FPer Cent Rermoval 60% 268% 39%
based on influent and effluent

B-Mar-

04 Influent, pCifliter 1.9 43 8.2

Effluent | pCiliter 26 35 6.1
Digested Sludge 8.8 8.8 17.6
Per Cent Removal -37% 19% 2%

Prepared by City of Joliet Page 4
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Joliet Westside Wastewater Treatment Plant

: Radium Radium
Date Description 226 228 Total
Feb-04 Influent, pCifliter 2.9 5.1 8.0
Effluent , pCifliter 2.0 29 49
Primary Sludge pCi/gram dry 17.8 289 46.7
Digested Studge, pCi/gram
dry 18.3 28.9 47.2
Per Cent Removal IM% 43% 38%
hased on influent and effluent
8-Mar-
04 Influent, pCifliter 3.9 6.1 10.0
Effluent , pCi/liter 0.9 1.0 1.9
Sludge pCifgram dry 15.8 204 36.0
Per Cent Removal 77% 84% 81%

Prepared by City of Joliet Page 5
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Sampling Results frem Hickory Creek

Upstream from the Jolet Eastside Plant Qutfall

March &, 2004

Location Radium 226 | Radium 228 Total
Upstream <0 1 13 1.3
Downstream | 0.2 12 1.4

Prepared by City of Joliet
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Scil sample results

The control field is located west of Joliet and has not received sludge applications

Radon production has been calculated using the ISCORS conversion factors and results as

follows:

gross alpha
Radium 226
Radium 228
Combined
226 & 228

field measured 226 pCi/gram
3ot
conversien from ISCORS for

. -
soit concentraticn 10

concentration
sludge concentratien
pCi/gram

conversion from ISCORS for
siudge concentration to
radon cancentration in air

raagon concentration pCi/liter
air

USEPA radon aclion level

Field A

20 pCig

1.1 pCi/g
pCi/g

68 pCi/g

Field B

34 pCilg
1.5  pCilg
5.7 pCig
7.2 pCig

Biosalids applied to fields A and B multiple times

Contro! Field has not received biosolids

1.1 pCi/gram soil

0.0044

2500 pCi/gram sludge
0158712

399 pCifliter air

40  pCiliter air

Prepared by City of Joliet
Department of Public Works and Utilties

pCi/gram
1.5 soil

0.0044
pCi/gram

3409 sludge

0158712

54 4 pCifliter air

4.0 pCilliter air

-

Control
40 pCilg
08 pCig
8.1 pCig
69 pCig
pCi/gram
0.8 sol
0.0044
pCi/gram
181.8 sludge
0159712
29.0 pCifiter air

40  pCiliter air
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Sample calculations for Radon Production

Radium 226
West Sample A tast West Sample B

Influent 330 3.00 2.50

Effluent 080 1.20 200

Sludge 3.00 1.80 0.90
per cent removal of 76.9% 60.0% 31.0%
Fiow liters per year 12,720,079 620 24,334,065,360 12,720,079,620
Picocuries per year 38,160,238,860 43 801,317 548 11,448 071,658
Acres per year 395.20 70580 338520
grams soil per acre 1,186,574 400 1,186,574 400 1,188 ,574,400

grams soil per year

radium 226 picocunes per gram

468,934 202 B8O

837,602,868 360

468,934 202,880

soil per application 008 0.05 0.02
Site life years based on 0.1
picocuries per gram soii increase 1.2 1.9 4.1
Annuat Slugge production tons ¢88.0 24000 3880
Ibs. per ton 20000 20000 2,000.0
Ibs per year 1.976,0000C 4,800,000.0 1,976.0C00
grams per ibs 4540 4540 4540
grams per year 897,104,000.0 2.17%9,200,000.0 897 1040000
picocuries per gram dry 425 201 12.8
Measured from March 9, 2004
sample
radium 22§ conversicn factor from
ISCORS 0.0044 0.0044 0.0044
radium 226 concentration in soil
pClgram dry c19 0.09 0.08
Average application rate 1.37 3.38 1.37
ISCOR application rate 4,45 4 48 4.45
Prepared by City of Joliet Page 8
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Muttiplier calculated from
application rates

estimated radium 226
concentraton in soit pCi/gram dry

Site life based on 0.1 picocuries
per gram soil

Radon from soil
Radium 226 concentraticn in
sludge

ISCORS conversion to radon in
homes

astimated radon concentration in
homes

Average application rate

ISCORS application Rate

Muttiplier calculated from
application rates

Estimated radon concentration in
homes per application

Site iife based on 4.0
preocuriesdliter radon in homes

Prepared by City of Joliet

0.30692432
.06
1.7
p/Ci
gram
425 dry
0.158712371
6.8
1.37
4.45
0.30652432
pCifliter
21 air
1.9 years

Department of Public Works and Utilties

0.07

1.5

3.2
3.39

4.48

0.760170131
p/Ci
gram
dry
0.159712371
0.760170191
pCuliter
ar
years

0.0z

58

12.8

20
1.37

4.48

0.8

6.4

0.30652432

p/Ci

gram

dry
0.158712371
0.30692432

pCiliter

air

years
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ILLINOIS ENVIA CNMENTAL
PROTECTION AGENC
BOWMWPC/PERMIT SECTION

Alan Keller, P.E.

Manager, Permit Section

Division of Water Pollution

[llinois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19276

Springfield, IL 62794-9276

Dear Mr. Keller:

The Division of Nuclear Safety, lllinois Emergency Management Agency, has
reviewed the request from the City of Joliet dated April 9, 2004, (contained in vour letter
dated April 21, 2004). Joliet specifically requests to land apply five applications of
sewage sludge regardless of the radium concentration. The Agency recommends denial
of Joliet's request based on public health and safety considerations.

The unrestricted land application ot radium contaminated sewage sludge would
create sites requiring land-use restrictions. The limits established in the Memorandum of
Agreement between [EPA and the Division of Nuclear Safety was selected to prevent this
from occurring. Viable options are available to Joliet such that the limits in the
Memorandum can be complied with. The Agency’s comments on the Joliet proposal are
contained in Attachment 1.

Based on the information provided in Joliet's analysis. the Agency has determined
that Joliet may be in violation of the Memorandum of Agreement. Specifically, Joliet is
appliying sludge with concentrations of radium that result in the increase of soil radium
concentration greater than the altowed 0.1 pCi‘g. Attachment 2 shows the calcuiations

using Joliet information that indicates that Joliet may be exceeding the limits established
in the Memorandum.
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Alan Keller. P.E.
Page 2
Mav 10, 2004

Please contact me regarding any administrative action to be brought against the
City of Joliet for violating the Memorandum. Any other questions may be directed to me

at732-1322.
Sincerely,
furbad (it —

Richard Allen, Manager
Bureau of Environmental Safety

Attachments

cc:  RogerD. Seiburg, IEPA



Attachment 1
Comments on the Joliet letter and attachment dated April 9, 2004

Fundamental Issues of Concern

[n the letter from Joliet to TEPA, Joliet requests permission to allow five applications of
sludge regardless of the radium concentration. As part of Joliet’s supporting logic, they
state, 1n essence, that since radon is already a problem in some homes adding more
radium to the soil would not represent a burden to the future homeowners. This logic is
inconsistent with basic health physics principlies of limiting public exposure. To
intentionally add to an existing problem or create an entirely new one is counter to
protecting the public health and safety.

Joliet provides insufficient sampling data regarding the radium concentration in the
sludge. Results from two grab samples were provided for each of the two sewage
treatment plants. These samples demonstrate some variability. In addition, no
information is provided regarding the timing of the samples in relation to the
backwashing of the filters associated with the hydrous manganese oxide (HMO) water
treatment process. Were the samples taken at a time that would not reflect the receipt of
the high concentration filter backwash? Joliet does not provide any information
regarding whether the backwash is sent to one or both sewage treatment plants. Since the
sewage influent will contain periods of low radium concentration associated with normal
receipt and periods of high radium concentration associated with the backwashing of the
HMO filters. will there be an associated drastic variation in sludge radium concentration?
Does Joliet blend the sludge to ensure a consistent and constant radium cencentration?

The recommendation presented by Joliet focused only on Ra-226 and completely ignores
the hazard of R2-228. In addition, the application rate proposed by Joliet will greatly
exceed the current limits presented in the Memorandum of Understanding between [EPA
and IEMA. [t is not clear whether the proposed 25-pCi/g-sludge concentration 1s for Ra-
226 only or Ra-226 and Ra-228 combined. Ifit is combined then a single application
will result in an increase in soil radium concentration of 0.124 pCi/g. If it were Ra-226
only, then the total radium soil concentration increase would be 1.78 to 3.44 times higher
(based on ratios calculated from Joliet data). In addition. correcting for soil density, the
proposed sludge application rate would increase indoor radon concentration 4.5 pCiil per

application. Five applications would result in an increased indoor radon concentration of
2.5 pCill

In July 2002, the Will County Health Department reported the results of indoor raden
measurements in 91 Will County homes. Of those 91, 69% demonstrated radon levels
equal to or greater that 4.0 pCi/l. with an average radon level throughout the county of



7.3 pCi/l. Both the U.S. Environmental Protection Agency and IEMA recommend taking
action to reduce indoor radon {evel when measurement results are 4.0 pCv/1 or more.
There is no justifiable basis for adding to the existing probtem of elevated indoor radon
concentration in Will County.

Calculation [ssues

The ISCORS conversion factor for soil concentration to sludge concentration (0.0044)
assumes a mixing depth of 15 cm (6 inches), a soil density of 1.52 g/cm3 (94.85 #/{13)
and an application rate of 10 metric tons per hectare (4.46 tons per acre). [t is not clear
why Joliet is using this factor to back calculate a hypothetical sludge application for the
two fields that receive sludge and the control field. There appears to be no relevance in
this procedure.

Joliet identifies an ISCORS conversion factor for studge concentration to indoor radon
concentration in air. Where did this conversion factor originate? It is not identified as

such in the available ISCORS documents. What are the variables used to calculate this
factor?

The calculations presented on pages 8 and 9 of the attachment only consider Ra-226 and
do not include Ra-228. The Memorandum of Understanding between IEPA and IEMA
(IDNS) does not single out Ra-266. Rather. it considers total radium.

The grams soil per acre was calculated incorrectly. Assuming the ISCORS values, the
soil per acre is calculated as —

(1.52 g/em™ (15 em)(929 em™/f) (43560 f/ac) = 922,653,072 gmiac
The ISCORS assumption for soil density {1.52 g/cm’) is not appropriate for tvpical
[llinois soil. Staff from the [llinois Department of Agriculture state that a value of 1.35
g/em’ is appropriate for the silt-clay-loam soil typical of northern Illinois. Using this
value instead of the ISCORS assumption increases the soil radium concentration and
likelv the indoor radon concentration by a factor of 1.52/1.35 or 1.126.

Using the 1llinois Department of Agriculture value for soil density the grams soil per acre
1s calculated as:

3
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‘em (1S em)(929 em VTN (43560 f¥/ac) = 819,461,610 gm/ac

The average application rate was calculated incorrectly for the West Szmple A and B.
The correct calculation should be:



(988 tons) / (395.2 acres) = 2.5 tons/acre
Using the corrected value for soil density and considering total radium. Joliet may be
violating the standards and limits coniained in the Memorandum of Understanding

between [EPA and [EMA (IDNS).

Summarv

1. The Joliet letter does not provide sufficient basis for modifying the existing MOU.

2. Joliet’s recommendation #4 would likely result in deed restrictions limiting the

future use of the property receiving sewage sludge. This is an ill-conceived
precedent.

(W8]

We agree with Joliet’s recommendation #2 that established monitoring standards
for radium (both Ra-226 and Ra-228) in wastewater treatment infiuent, effluent
and sludge are needed to define the variability in concentrations that will lead to a

more accurate determination of acceptable application rates and residual soil
concentrations.



Attachment 2
Calculation of Joliet Radium Application Rate

West Sample A

| Influent — pCi/L 10.00
- Effluent — pCi/L 1.9
_Sludge - pCVL 8.1
| Flow — Liters per year 12,720,079,620
| Acres per year 395.2

A soil density of 1.35 g/cm3 was used for these calculations based on information
provided by the Illinois Department of Agricuiture.

PicoCuries per year -
= Sludge activity x Flow
= (8.1 pCi/L) x (12,720,079,620 L/yr}
= 103.032,644,922 pCli/yr

Grams soil per vear —

= {(Acre

4]

per year) x (soil density) x (15 em mixing depth)

il

3952 Ac/yr) N (43.560 ftzx”Ac) X (929 cm”/ ftz) x (1.35 gxcm}) X (13 cm)

Radium per grams so1l per application —
= PicoCuries per vear / Grams soil per vear
= (103.032.644.922 pCi/yr) / (323.851.228.272 gyr)

=0.318 pCi/g



West Sample B

[ Influent - pCi/L 8.00
| Effluent — pCi/L 4.9
' Sludge — pCV/L 3.1
| Flow — Liters per year 12,720,079.620
| Acres per vear ] 395.2

A soll density of 1.35 g/cm3 was used for these calculations based on information
provided by the Illinois Department of Agriculture.

PicoCuries per year —
= Sludge activity x Flow
= (3.1 pCi/L) x (12,720,079,620 L/vr)
=39,432,246,822 pCl/yr
Grams soil per year —
= {Acres per vear) x (soil density) x (15 cm mixing depth)

=(395.2 Ac/yr) x (43.560 fi'/Ac) x (929 cm¥/ ft') x (1.33 g/’cms) X (15 cm)

tsa

23,851,228.272

Q

ﬁ"y r

@

Radium per grams soif per application —
= PicoCuries per vear / Grams soil per vear

=(39,452,246,822 pCi/yr) / (323,851.228.272 givyr)

= 0.122 pCi/e



EFast

| Influent - pCi/L | 8.30 |
| Effluent -pCi/lL ‘ 5.10
| Sludge — pCi/L 3.20
| Flow - Liters per year 24.334,065,360
| Acres per vear ‘ 705.9 |

A soil density of 1.35 g/cm3 was used for these calculations based on information
provided by the Illinois Department of Agriculture.

PicoCuries per year —
= Sludge activity x Flow
= (3.2 pCi/L) x (24,334,065,360 L/yr)
= 77,869,009,152 pCi/yr

Grams soil per year —
= (Acres per year) x (soif density) x (15 cm mixing depth)
= (705.9 Aciyr) x (43,560 fi/Ac) x (929 em™/ fi') X (1.35 g/em®) x (15 cm)
= 578,457,950,499 giyr

Radium per grams soil per application -
= PicoCuries per veur / Grams soil per vear
=(77,869,009,132 pCi/yr) / (578,457,950,499 g/yr}

=0.135 pCi/g



CITY OF JOLIET - WESTSIDE

DATES OF BIOSOLID LAND APPLICATION

January 23, 2004
January 26, 2004
February 2, 2004
February 9, 2004
February 10, 2004
February 11, 2004
April 29, 2004
May 5, 2004
May 6, 2004
May 11, 2004
May 12, 2004
September 15, 2004
September 16, 2004
October 14, 2004
October 19, 2004
October 20, 2004
October 21, 2004
October 22, 2004
October 26, 2004
December 16, 2004
December 17, 2004
December 18, 2004
December 20, 2004
December 21, 2004
December 22, 2004

CARE ATTACHMEenT THREE

Land Treatment Altemnatives, Inc. 137 S. State St., Suite 215 @ Geneseo, IL 61254
Soil and Waste Management Consultants Business (309) 944-4112  Fax (309) 944-4112




Illinois Environmental Protection Agency
Division of Water Pollution Control
Sludge Management Report

Year 2004 Reporting Period X1. January 1 - June 30
{Circle One) 2. July 1 - December 31

NAME OF SLUDGE GENERATOR: _ City of Joliet - Westside WWTP

NPDES PERMIT NO.: 1L0033553 IEPA# 2001-5C-2708

Indicate the Volume (cubic yards or gallons) and the Number of DRY TONS of Studge Generated and Disposed During the
Above Reporting Period:

SEMI-ANNUAL QUANTITY ANNUAL QUANTITY*
(CUBIC YARDS)
(Or gallons) (DRY TONS) {(DRY TONS ONLY)
QUANTITY OF SLUDGE GENERATED: _3.633.940_ gal _ 267 o
QUANTITY OF SLUDGE DISPOSED:
Agricultural Land Application 3.633940 gal _ 267
Dedicated Land Reclamation
Disturbed Land Reclamation
Horticultural (Sod Farms, etc.)
Landfill
Public Distribution
Storage Lagoon
Other (Specify)
Sludge Hauler Name(s) Svnaero Technologies IEPA Permit # 2001-SC-3167

Disposal Site Name(s)**

*1f this 1s the July | through December 31 report, also indicate above the DRY TONS of sludge generated and disposed during

the preceding January through December.

** For Landfill Disposal Onl‘[r -
o

Date l[ l_l!lé\j Title Plant Ops. Supt.
T ”

Name of Contact Person Harold Hartv Phone No. (8153 724-3675
(Please Print)
(The report shall be signed by a person that fulfills the requirements of Section 309.163(e) of Subtitle C. Water Pollution)

This agency is authorized to require this information under Illinois Revised Statutes, 1979, Chapter 111 . Section 1042.
Disclosure of this information is required. Failure to do so may result in a civil penalty up to $10,000.00 per day of violation or a
fine up to $25,000.00 per day of violation and imprisonment up to one year. This form has been approved by the Forms
Management Center.
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[pnois Epvirenmental Protection Agency
Drvision of Water Pollution Control
Sludge Mansgement Report

Y zar 2004 Reporting Period 1. January 1 - June 30
{Circie One) X7, july 1 - Drecember 31

WNAME OF SLUDGE GENERATOR:__ City of Jolict - Westside WWTP

WPDES PERMIT NO.:_ DLO033555 JEPAK 20D1-8C.2708

Indizate the Volume {cubic yards or gallons) and the Number of DR N3 of Studge Generated and Disposed During th
Above Reporting Pertod

SEMI-ANNUAL QUANTITY ANNUAL QUANTITY
(CUBIC YARDS) ‘
{Or galions) {DRY TONS) (DRY TONS U
QUANTITY OF SLUDGE GENERATED: _ 310360 gl ) L N SRS DT in 2003
QUANTITY OF SLUDGE DISPOSED: e -
Agricatture] Lapd Application LAJ13360  gal | L34 2395 DT in 2007
edicated Land Reclamarnion e o r—— imn
nsturbed Land Reclamation R —— e
{emicultural (Sod Farms, etey e
.andniil —_ e — e
rabie Dhsoibution _ S
norage Lagoon __ _ s e -
nher (Specify) _ e - ——— -
ludze Bauler Name(s) Svnasrp Technologies TEPA Permur ¥ 1001-83C-3167 e

hsposal Site Name(s ¥

If tis 5 the July 1 through December 31 report, also indicate above the DRY TONS of sludge peneraied and disposed gurinp
1e preceding Junuary through December.
¥ For Landfili Disposal Cnly,

P T DY

{gnarure < el Data 17 77 — _ Title _Flant Ops. Svpt e
oy e ———— s ——

ame of Contact Person _Hareld Harty Phone No. _(§15) 724-3675 o

{Please Print)
he report shall be signed oy 4 person that fulfills the requirements of Secdon 309.103(e) of Subtitle C: Water Poilution)

{his «gency s autharized to require this information under !linols Revised Statutes, 197%, Chanter 111 4, Sectian 1042
Diciosure of this information is required. Failure to 40 50 may zemlt in a civil penaity up to $10.000.00 per duy of viviat . o¢
fine up to $25,000.00 per day of vielston and imprisenmen Lp W cne year. This farm has been approved by the Form:
Management Cenfer.



CITY OF JOLIET - EASTSIDE

DATES OF BIOSOLID LAND APPLICATION

January 8, 2004
January 9, 2004
January 10, 2004
January 14, 2004
Januaryl5, 2004
January 16, 2004
January 19, 2004
January 21, 2004
March 23, 2004
April 6, 2004

April 7, 2004

April 8, 2004

April 9, 2004

April 10, 2004
April 12, 2004
April 13, 2004
April 14, 2004
April 15, 2004
April 16, 2004
April 17, 2004
April 19,2004
April 20, 2004
August 6, 2004
August 7, 2004
August 9, 2004
August 10, 2004
August 11, 2004
August 12, 2004
Aungust 13, 2004
October 27, 2004
November 8, 2004
November 9, 2004
November 10, 2004
November 12, 2004
November 15, 2004
November 16, 2004

Land Treatment Alternatives, Inc.

November 17, 2004
November 18, 2004
November 23, 2004
December 27, 2004
December 28, 2004
December 29, 2004
December 30, 2004

CARE ATTACHMEAT FEYR

Soil and Waste Management Consultants

137 S. State St., Suite 215 @ Geneseo, [L 61254
Business (309) 944-4112 e Fax (309) 944-4112



Ulinois Environmental Protection Agency
Division of Water Pollution Control
Sludge Management Report

Year 2004 Reporting Period X1. January 1 - June 30
{Circle One) 2.. July 1 - December 31

NAME OF SLUDGE GENERATOR:___ City of Joliet - Eastside WWTP

NPDES PERMIT NO.: [L.0022519 IEPA# 2001-5C-2708

[ndicate the Volume (cubic vards or gallons) and the Number of DRY TONS of Sludge Generated and Disposed During the
Above Reporting Period:

SEMI-ANNUAL QUANTITY ANNUAL QUANTITY™
{CUBIC YARDS)
{Or gallons) (DRY TONS) (DRY TONS ONLY)
QUANTITY OF SLUDGE GENERATED: 8.935.250 gal 1212
QUANTITY OF SLUDGE DISPOSED:
Agricultural Land Application 8,935,250 gal. A Y-S

Dedicated Land Reclamation

Disturbed Land Reclamation

Horticultural (Sod Farms. etc.)

Landfilt

Miblic Distribution

Storage Lagoon

t xther (Specify)

>ludge Hauler Name(s) Svnagro Technologies IEPA Permit# 2001-8C-3167

Nisposal Site Name(s)**

*if this is the July 1 through December 31 report, also indicate above the DRY TONS of sludge generated and disposed during
e preceding January through December.

* For Landfill Disposal Only

el -
nature - ,,( i Q\L i Date J L’H{) b( Title Plant Ops. Supt
.me of Contact Person Harold Harty Phone No. (815) 724-3675

(Please Print)
_ue report shall be signed by a person that fulfills the requirements of Section 309.103(e) of Subtitle C: Water Pollution)

This agency is authorized to require this information under lllinois Revised Statutes, 1979, Chapter 111 '4. Section 1042,
Disclosure of this information is required. Failure to do so may result in a civil penalty up 10 $10,000.00 per day of violation ora
fine up to $25,000.00 per day of violation and imprisonment up to one year. This form has been approved by the Forms
Management Center.
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Ilinois Envircnmental Protection Agency
Division of Water Pollution Control
Sludge Maragement Report
Year 2004 Reporting Period L. Jannary ! - June 30

(Circle One) X 2. Iuly 1 - December 33
NAME OF SLUDGE GENERATOR:___City of Joligt - Eastside WWTP

NPDES PERMIT NO.: [L0O22519 [EPA#2001-SC-2708

ndicate the Volume (cubic yards or gallons) and the Number of DRY TONS of Siudge Generated and Disposed During the
Above Reporting Period:

SEMIANNUAL QUANTITY ANNTUIAL QUANTITY
{CUBIC YARDS)
Or gallons) (DRY TONE) {DRY TONS ONiY
JUANTITY OF SLUDGE GENERATED: 15,39 al 1213 2,217 RT in 2003

WANTITY OF SLUDGE DISPOSED.

i e

et

sgricultural Land Application _15.503.300 gal. 1213 *22170T 00 2604 ¢

redicated Land Reclamarion

risturbed [and Reclamation

[orticultural (Sod Farms, eto.)

andfill

ablic Distribution

corage Lagoon — — ~ et e
ther (Speeify) I —
udye Hauler Name(s)_Svoegro Technologies TEPA Pemmit # 2001-8C-3167 -

tsposat Site Namne(s)**

f this is the July 1 through Deczmber 31 report, also indicate above the DRY TONS of sludge generated and disposed durmg
g preceding Jannary though December.

For Laﬂdﬂ]‘. stpomﬂ
gratre fb* {u\ / Date._| -7-0 ¢ Title_ Plant Cps. Sugt e
ume of Contact Person _Haro [d Hartv . Phone No. _{815) 724-3675
{Please Print)

he report shal! be signed bv 2 person thar fulfills the requirements of Section 309.103(e; of Subtitle C; Water Pollution)

This agercy is amhonzed 1o require this information under 1imois Revised Siannes, 1879, Chaprer 111 34, Seetion 1242,
Disclosuze of this iaformasion is reguired. Failure 1o 45 so may resuh in a civil penzlty up vo $16,000 00 pet duy of visladon or

tine up to $25,000.00 per day of viokation and imprisonment up to one vear. This form has been approved by the Form:
Managoment Ceénter,



DEPARTMENT OF PUBLIC WORKS CITY OF

AND UTILITIES
815/724-4230

815/723-7770 FED ! @@EHT“E]‘TE}

MAR 0} 2505 =’

ILLINOIS EN VIRONMENTAL

PROTECTION AGE
BOWMWPC/PERM: Ney

T SECTION
February 28, 2005
Reply to: 921 E. Washington ST

Joliet, IL 60433

NECBIVEf
Mr. Allen Keller. P.E.. Manager
Oivision of Water Pollution Contrcl, Permit Section MAR 1 12005
lllinois Environmental Protection Agency
1021 Nerth Grand Avenue East ILLINOIS ENVIRONMENTAL
P.O. Box 19276 PROTECTION AGENCY
Springfield, lliinois 62784-9276 BOWMWPC/PERMIT SECTION

Re: Radium in Blosolids
Joliet Public Water Supply Facility Number IL1870450
Joliet Eastside Wastewater Treatment Plant NPDES IL0022519
Joliet Westside Wastewater Treatment Plant NPDES IL0033553
Joliet Aux Sable Creek Basin Wastewater Treatment Plant
NPDES IL0O76414 (under construction)

Dear Mr. Keller:

The City of Jciiet is pleased to submit a request for gpproval of the continued land
application of biosolids containing radium based on the 1984 Memorandum of Agreement
between the lllinois Environmental Protection Agency and the lllinois Department of Nuclear
Safety ( now lllinois Emergency Management Agency, Division of Nuclear Safety) concerning
the disposal of radium containing water and wastewater treatment plant sludge.

Paragraph 7 of the agreement is the basis for Joliet's request. Paragraph 7 provides for
alternative methods where it is economically infeasible to comply with other paragraphs of the
agreement and the radon exhalation rate s less than 5.0 picocuries per square meter per
second.

To support our reguest, Joliet employad-a team of professionals to review our operations
and develop information far your review. Dose modeling was performed and is provided with
this letter,

CARE ATTALRMENT F IVE




Page 2
Mr. Al Keller.
Fenruary 11, 2008

The dose models were prepared using the radium concentrations for the Joliet Eastside
and Joliet Westside Wastewater Treatment Plants. The models were based on the application
of sludge eight separate times over 20 years and nine separate times cover 22 years The
models were prepared by RSSI Inc. a consulting health physics firm. and used the program
RESRAD 822, This is the same model! that was used by the interagency Steering Committee
on Radiation Standards (ISCORS) in their review of biosolids.

The program was run by RSS|, Inc, a consulting health physics firm. at the diraction of
the City of Joliet. The inputs to the model are in the written report and output material. The
future land use was based on single famiiy hames with 3 units to the acre who do not have a
dairy cow or grow therr own vegetables. Water was to be supplied by the City of Joliet after
instailation of the radium removal equipment. The applied radium concentrations were hased
on Joliet experience. One model with 8 applicaticns over 20 years and another modei for @
applications over 22 years were used. All modeis conclude that the dose to residents is less
than 10 milli-rems per year. Mocdeling results are provided as Attachment 1.

A cost comparison of land application of bicsolids and dispesal in a landfill was alsc
pregared by Clark Dietz, Inc. This report is also provided for your review  This report details the
increased costs that Joliet will incur if tand application of bigsalids sontaining radium was nc
longer allowed This supports our position that it is nct economically feasibie and that an
alternative method of disposal is required.  This information is provided as Attachment 2.

A cost kenefit comparison of the land application program based on the anticipated
increase In radiation dose and the cost of placing bioselids in a lanafill is also provided, It also
suprorts the need for the zpproval of an alternative to the methods grovided in the MOA  This
is information is provided as Attachment 3.

As a result of the information deveicned from theseé analyses. Joliet 1s reguesting that
IERPA-DWPC getermine that land applicatior of piosoligs containing radium ceninues to be
acceptable metnod of disposal for Joliet  Tnis determuination is necessary so that Joliet can
procesd with ths selechion of a method of radium removal for the Jofier Pubiic Water Supply
without concerns cf future land application restrictions. Future restrictions could require the
installation of a different water treatment method and the associated additional costs.

The recommendation of the City of Joliet is that Joliet be authorized to land apply
wastewater treatment piant sludge to allow an increase in the background concentration of
combined radium 226 and radium 228 of 1.0 pico-curies per gram in the soil. This will allow
muitinie appticaticn of biosalids to the same figld without adversely impacting future conversion
of the land to residential use. This also will imit the annual increase in radiation dose to a future
resicgznt to less than 10 milli-rems per year. !DNS can advise ycu on the safety of allowing 10
miti-rams per year. however. | am advised that 10 milli-rems does not cause any cencern (o our
corsulting heaith physicist.  Attachment 4 provides the calculations that suppor: the 1.0
picocuries per gram

ipublic utilities.i water and sewer development program 2003 w&sdp2003wradium compliance
w&adp2003 wastedisposairadiunjanuary 2005 submittal to al kellenjanuary 2005 proposal to izpa for radium in
biosciids.doe



Page 3
Mr. Al Keller,
February 11, 2005

The increase in radium in the soil should continue to be a calcuiated number submitted
to the IEPA on the basis of the radium concentraticns in the biosolids expressed in picocuries
per gram dry and the application rate in dry tons per acre.

! am available for a joint meeting of IEPA and {EMA after both agencies have had time io
review this information. Consultants employed by Joliel will also be avaiiable to mest
concerning this submittal

If you have any further questions regarding this matter, please feel free to contact me at
815/724-4230.

Slncere!y

Lorer,, g@ VZAN
Dennis L. Duffield

Director of Public Works & Utllities

DLD

Attachments:
1. Report of RSS! concerning Dose Modeling withcut RESRAD Printouts
2. Evaluation of Raaium Removal impacts to Sludge-Joliet Eastside
and estside Wastewater Treatment Plant
3. Cost Benefit Analysis Prepared by City of Joliet
4 Calculation of Reccmmended increase in Background Radium Levels

cc John M. Mezera City Manager
Jeffrey Piyman. Corporation Counsel
James E. Eggen. P E., Utilities Administrator
Harold Harty, Plant Operations Superintendent
Roy M. Harsch, Gardner, Carton and Dauglas
Richard Christensen, P.E., Clark Dietz. Inc
Daniel Fiedier, Land Treatment Alternatives
Mark Oleinik. P £ Strand Associates. fnc.
Eli Port. P.E., CHF. RSS!
Roger Selburg, P.E., Manager, PWS, BOW, [EPA
Toby Frevert, P.E., Manager, WPC, BOW, [EPA
Marcia Wiihite. Manager. Bureau of Water, IEPA
Jeff Hutton, Permit Section, DWPC, BOW with RESRAD Printouts

irpubiic utilitiesil water and sewer developiment program 2003 wisdp2003iradium compliance
w&sdn2003 wastedisposalradium january 2005 submiital 10 al kelterijanuary 2003 proposal te iepa for radium in
biosolids.doc



Attachment |

REPORT OF RESRADR DOSE MODELING
FOR
WASTE WATER TREATMENT PLANT SLUDGE
APPLIED TO LAND CURRENTLY USED FOR AGRICULTURE

PERFORMED FOR

ODEFPARTMENT OF PUBLIC WORKS AND UTILITIES
CITY COF JSOLIET., ILLINOILS

BY

Ccugbar 23, 2004

HOHGCILEMNGAT Faaith PaysicsiolienResmac 2 SeCAT OF SESFAU DOSE MOUELNG 101 15 2054 o



INTRODUCTION

Fadium (Ra naturally ocourring radicactive slemsnt. It 13
cresent 1n rock and soil and may be Iound 1n groundwat2r. The
rore commen liotopss of radium are Ra-226 and Ra-22%.  Ra-272% is
Ene mos:t ilmportant in ta2rms of radiclogical nhealth =IZ=scos
oacause of its decay kinetics and metabelism. Ra-:-2c¢ znd Ra-
228, colleczively referred to as radium, beth decay by emitting
alpha particles > twe series of naturally occurring
radionuclides

Surface water usuvaillyhas low radium concentrations, Dut
groundwarter concentrations <an be significant. Water crawn from
deep bedrock aguifers may contain concentrations of zzdium that
exceed regulatory standards. In Northern Tllincis, hign radium
zoncentrations r=sulit IZrcm the presence ¢f radium 1o thes granlte
pedrocx zhat surrounds tha iguifers Srom whicn wacar zupgpliles

are drawn.

Radium N drinkiog water may pose 3 radiological healitn hazard.

Lbout cne-fifth oI ingested radium 1s taken up by zhe zZody and
the zalance is excreted in fzaces. Some of the absorbes radium
15 subseguently excreted in urine. In the Ledy, radiim, a Jroup
IIA alkali earth element, tehaves like other elements in the
grouw, such as calcium, znd is deposited primarily in oDone
cortex.

The “ncternally de=posited fadium =2mits alpha cartisles <nac
Jdamayes Tissues adjacent to Lne decaylnc atoms. Radlum

kKnown to cause adverse hesaitn effects at lsvels typically found
- odrinking water, <let, Sr L& envirorment. T, studlias
0Z numans find that body curdens 1n excess of 123 pli rssult Lo
an increased 1ncid

ance oI malignant dizeass.

The U.5. Environmental Frotection aAgency (USEPRA) has =stablished
a4 maximum contamirant level (MCL) of % picocuries ger liter
(pCi/1) for radium in public water suppliss. The MCL Zor radium
has been set well helow lsvels for which healin 2CTsE navs

tn eff
been cbserved and i1s assumed by the USEPA to ze protaco

ocublic nealth. Public water supply svstems whose radicm
concentratien exceed & pli/l are not known to be inhersntly
urisafe, but are regquired tc notify the publizc. Thess =ystems
must als> evaluate ways o reduce -he radium zoncenzrztlions Lo

~helr watar.

Ihe radium concentratlion in the Ci1Ty of Jolist [ Jol
supply is between o pCi/i and 10 pCi/l, exceeding



MZL Mezhoos ars avaliantis r£o JolizT’s water supbly syscem oo
semove cadlum Irom the water The Zotal amount Sf radium
remalns incnanged and radium remcved from the water ramains in
scme other Iorm a2nd oust be dispossd of Depending acon on
retnod, Trszatment mav r2salt In Tne radium palng concsntratad Lo
drinking water Tr23atment washa oY wasSlewalar (38wage or2atment)
sludge

Jolier curr=sntly returns the radium initcially in the watesr
supply =2 sewage trsatment sludge. The sludge 13 made availlable

(T

for agriculzural appllcation to explolt 1ts nutrlent <oncent.
The application of the sludge to land raises the radium

concentration of the 30:l. This report describes mcedeling of

cublic dose resulting from these agricultural agplicatioans.



METHCDOLOGY

Tne RESidual RA

dationa. Zaborg

r=zsidual radioa

dgses or rifeti from exposurs To raclractive
matarzal in soll, o Tk ra-.ons of radicnucliddss i air,
surface watern, resulting from the activity 1n
301l 2ESRAD suppco ‘ o it analyses That can n=lp In
decision-making.

The significant 2xposure gathways availadble in RESRAD ~cdeling”
are direct external dose from the contaminated soil, and
_aternal dose trom 1nhalation of sirborne radicnuclidzas
“acluding rvadon cr-ogeny, and from ingesction of Z:ouits and
vagetables grown Ln the contaminated soil and lzrigated with
Zontaminated water, from meat and ingestion o milw Irem live

stock Zeg with contaminated fodder and water, Irom arinking
watar drawn from a Zontaminated well cor pond, Ztom ingascion
fish from a c¢ontaminatad pond, z2nd from ingestion of

3
ceontaminazed soxl.

This model of dose Lrom sludge zpplicatlions uses thrze catnways:
axternal exposur=, lnhalation, and radon. The mode l d:es not
consider plant food, meat, milk, =2guatic foods, =oll esTion,
and drinXing wat2r becaass the vlared use of land ident
wlth no gption of growing livesteck or significant z_ant food,
Municipal water supply will ke used for drinking, hathiag and
lrrigacicon purcos=s.
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rarnal radiaticon Droduces dose
Zedy.  Gammae and bata radiations 7 radionuciides Zistr
throughou: the ccontaminatad zone the dominant =xCarna
radiacion sources and are the orlyv extarnal radira:z Li
considersad in calculating soil guldelines.
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The RESRAD modsl accepts multiple variables zo describe the
environment. These are radiconuclides and concentrz-iazn
radionuclide transoorc faczors, tine, area and thizxness of the
contaminates —one, cover, contaminatsd zone and saturatad Zone
aydrologicel data, occupancy, inhalatizn, and =suter a
data, uncortaminated unsaTturated ICNEe TArameTars, I¥LaINA

¢ _ - - - - -
Dser’: manual Sor RASRAAD version o: InVironmentil assessment 2iviston, Jaly
PY

ERVIY



radlazizsn zrea Jactors, no@ rngesticn gpathway, 21ET:Ery o oand

mondletzoy data, clant fazoors, raden Qaza, anda 2Uozaze oime

czfors usze. Yariables zare listed bslcw in tne NPUTE ssction.

The ftollowing inpuns ware rrovided £y rthe Joli=2T or 3re defaulc
L

IMEUTS

Zzadicnuclides: Fa-
Zalzulazion time:
Tha dimension oI 2 S

3ludge depch (Contaminated zon .2 meters

The length of the side parallel to the aguifer flow: 488 meters
The contaminarted zone =o0il: silzy clay and silzy c-lav lzam

Y
gquare metsrs

Censicy of contaminated zcone: 1.25 grams per <cublc Zentimeter
Contaminaced zone 2rosicn rate: U metars per sear

Contaminazed Tcorne total pIrosiTyr .45
SosartaminaTed Tone tlelda cJavacLiyr 1

Jantaminatce zons hydrauv:is ceonductivicy: 4,315
Contaminated zone b parameter: 9.07%
Evapotranspiration coeifizient: 0.5

Wind zresd: 1.5 meters per zecond
Fracipizazion: J.87653 metars per year
Irrigation: J mets2 2 =
Runoff coefficlenz: 0.4

Warershed area Z2r nears by stream or zTond: 2,337,237 zguarse

metars

Accuracy f[or watsr/scil somputaziors: 0.01

Sensity of sacurated zone: L.2% grams zer cubls fanTimetsr
turated Zone ToTal porosicy: 1).45

r
1]
T
g
o

zone 2ffective vorosiny: 0.2

Ur U}y W
|SERNY]
T

U
aturacsd zone Zield capacicy: 1
Zaturated zone nydrauvlic Zzaductivity: 4,310 weisz:z osr year
Saturaz=d zone hvydraul:ic ienc: 0.02
Zaturatad Tone b Daramets 2.07%
e

=
M W
[y
s
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(H=84

rable drop rate: 0.0
inta<=s depth: LU me

WarLes Transpoert carameters: nondls
rate: G cublc meter

Censity of ansaturated zone:

Unsaturzzed zone total poro

W
Vod

Well pum

o
9]

1

H
o = O
o]
¢ A
3
Oy g

4]
foa

[ S e S ]
o
faw]
P

zone effsctive zorosizy: 0.2
cone fleld capscuty: 0.2
ted zone hydreullc conduczivicy: 4,310 menzrs ger y2ar
Unsaturataed zZone - parzmetar: . 07%
Zon EJhJ 2ar



15 +1 I

Tndoor Time fraczto
Jutdocr Lime frac
Shapes 22 the conzta non-Cslrcular
Cover Tztal porosi
JOVED VILLUMetrlc wa )
over radon diffusicn coeliiicisnt: 0
Buildiry foundazion thickness: 9.1J15 metars
Buildiirs foundation density: 2.403 gram pery <CuliI Ssntimesar
Buirldirg foundacion total porosity: 0.1
Bullding foundation volumetric water content: 0.03

Building foundazion radon diffusion coefficient: 0.0000003
square meters per second
Toncaminatad raaon diflusion czef
per second

2adon varcical dimension mixing: 2 meters

En

tcient: 0.000002 square meters

Buildin: alr =xchange rate: (.2 litars per hour
Buildinz room helght: 2.5 meters
Buildirz indoor area facter: ©.08

Foundat-cn depth pelow ground surface: -1
Radorn (Fny-222 2manation coefficisnn: 0.3
Rn-2ZC zmanaticn coefficient: 0.15
Default values are bolded.

Most f:=2.4ds 1a the program: 30-%

i

n
ngestlin o 2 rew homes wil: be servad Dy 3 publo:
waztsr sugcly providing watcer that complies with tns farfs
DrimxinT Water Lot
stside Waste Water Treatment Flant WWIPD and 3
The annual radon dose and annual tozal doss
WO appllcazion patrerns using s _uadge Irom tns
WATP and -wo application patterns using sludge Irom the
JATP follow,
Radium Concentrations in Sludge
~ - : -y - : 4 ‘
Plant Ra-226 {(pCi/ag; Ra=-22E8 . pCi. gy !

Fastcside 3.8 pCi/g 2.9 pCi g

lesTsice 13,323 plisag 23,5 o0z
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RESULTS

The maximum annual dose

any acplliZaticon pactern
and Westside annual and
jrapric fcrm. Eascside

total of all zawolicacions
“nan 4 mrem per vyear. IDast
72 doses follow 1n tabhular
s1de PESRAD mcdeling daza =



Eastside Model 1

vaar innual Dose Cumulacive Maximum 7 ‘Year Annual Radon

- Coses Cumulative Doses Dose
0 0.6l 0.6l 0.2
1 0.58 1.19 0.2
2 0.56 1.75 0.2
3 0.54 2.29 0.2
4 1.12 3.41 0.4
5 1.06 4.47 0.4
& 1.64 6.11 0.6
7 2.18 8.27 0.7
8 2.07 10.35 0.7
9 1.98 12.33 0.7
10 2.50 14.83 0.9
11 2.38 17,21 0.9
12 2.28 12.49 0.9
13 2.18 21,87 0.9
14 2.07 23.7% 0.8
15 1.99 25.74 0.8
16 1.91 27.65 0.3
17 1.84 29.48 0.8
18 1.76 31.25 0.8
19 2.31 33.55 2.31 1.0
20 2.84 36.39 5.15 1.1
21 3.35 39.7 8.49 1.3
22 2.83 43.58 12.32 1.5
23 3.68 47,25 l6.0C 1.5
24 3.55 50.7%9 19.55 1.4
25 2.40 54,172 22.95% 1.4

Applications from Eastside Model 1
Annuai Dose {—+— Annual Radon Dose -

! -m-- Annual Total Dase

Dose {mrem)
N

0 S 10 15 20 25 30




Eastside Model 2

i . Maxlimum 7 Year N . )
. . Cunulative Annual Fadon
fear annual Dose

Cumulative
Doses Doses Dose
0 0.61 0.61 0,2
1 0.58 1.19 0.2
2 9.56 1.75 0.2
3 0.54 2.29 0.2
4 1.12 3.41 0.4
5 i.086 4.47 0.4
6 1.64 6.11 0.8
7 1.55 7.66 0.6
8 1.49 3.15 0.5
3 2.03 11.18 0.7
10 1.94 13.12 0.7
11 ~.85 14.97 9.7
12 1.77 16.75 0.7
13 1,69 18.44 0.7
14 L.61 20.05% 0.7
15 1.55 21.60 0.6
16 1.48 23,08 0.6
17 2.05 25.13 0.8
18 2.56 27.69 1.0
19 3.08 30.77 3.08 1.2
20 3.58 34.35 6.66 1.4
21 3.44 37.79 10.10 1.3
22 3.30 41.09 13.40 1.3
|2 3,15 44,25 16.55 1.3
|24 3.04 47.28 19.59 1.3
L 25 .91 50.19 22.50 1.2

Applications from Eastside Model 2
Annual Dose

—e— Annual Radon Cose
|
--#— Apnuat Total Dose |

Dose (mrem)
N
a
|
k ]

0 5 10 15 20 25 20




Westside Model 1

Zumulative

Maxlmnum

~
!

fear .
Annua. Radon

Year

fear Annual Dose Cumulative
Doses Jocse
Doses
’ C 1.4 L.48 C.az2
1 1.42 2.90 0.41
2 1.35 4,25 0.40
2 1.28 5.54 C.39
4 2.69 8.23 0.80
5 2.56 10.79 G.78
[ 2.44 13.23 Q.77
7 3.78 17.01 1.17
g 3.%9 20.60 1,15
9 4,90 25.50 1.54
10 4.65 30.15 1.51
11 4.41 34.5% 1.48
L2 4.18 3§.75 L.45
L3 3.97 2.72 1,42
14 3.78 46.48 1.3%
15 3.57 50.05 1.37
16 3.40 53.45 1,34
17 4.74 S56.19 1.73
18 6.01 6d.20 2,11
19 7.23 71.43 7.23 2.49
20 8.39 79.82 15.62 2.86
21 8.02 87.84 23.64 2.81
22 T.65 95.49 31.29 2.75
23 7.27 102.7¢6 38.5¢6 2.70
24 6.94 109.70 45.50 2.550
25 .03 L16.33 52.12 Z.90
Applications from Westside Model 1
Annual Dose {::I;EJEE;EE:
i | --#— Annual Tolal Dose
} 990 s -
: ao] ’.a‘;
§ ! J T
[
! E_ 50} g / :
! g ;g l | I = -
- i, AT !
10 ;._t"' ‘_/'—‘—H—o—o—.—/ .
oo?”“’*/’4_v ;
0 5 10 15 20 25 k1




Westside Model 2

- ‘ Maximum 7 Year
Cumulative

Anrual Raden

Year Annual 20se Cumulative
Doses Dose
Dases
G 1.48 1.48 0.42
1 1.42 2.90 0.41
2 1.35 4,25 0.40
3 1.28 5.54 0.39
4 2.69 8.23 0.80
5 2.56 16.79 0.78
6 3.92 14.71 1.19
7 5,20 19.91 1.58
8 4,39 24.85 1.55
9 4.70 29.55 1.52
} 10 5,93 35.49 1,99
L1l 5.62 41,10 1.85 :
P12 &, 234 46.44 1.83
| 13 5.06 51.50 1.79
’ 14 4.79 56,29 1.75 ‘
i 15 4,55 50.85 1.72
1% 4,34 £5,18 1.63
17 4.14 69.32 1.65
18 3.95 73.26 1.62 ;
| 19 5.26 78.53 5.26 2.01 |
20 6.53 85.05 11.79 2.39 l
21 7.79 92.80 19.54 2.75
22 .42 100.22 26.95 3.13
|23 7.09 107.31 34,05 3.07
|24 2,73 114.09 40.33 3.01 \
{25 5.49 120.58 47.32 2,35
Applications from Westside Model 2
Annual Dose e Annual Radon Dose
-#— Annual Total Dose
: gD _I - . IR - .
| 5.0
g oo fi}“',\
[ @ 6.0 .k-i
j E 50 y .
ity — .
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Evaluation of Radium Removal Impacts to
Sludge Handling at the Eastside and
Westside Wastewater Treatment Facilities
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Evaluation or Radium Removal Impacts (o Studge Hanaling ar the Eusiside and
Westside Wustewater Treatimenl Facilities
Jolier Hlinors

I INRODUCTION

1.1 Project Background and Objective

The City of Juliet currenily owns and operates two wastewalter treatment facilities which
treat the City's wastewater. The Eastside WWTP, located on the east side of the River, has
the capacity to treat an average daily tlow of {8 MGD. while the Westside WWTP has the
capacity to treat an average daily flow or |4 MGD. In addition. a third wastewater treatment
plant, located on the far western edge of the City in Kendall County, is currently under
consiruction, which has the capacity to treat 3.2 MGD.

The Fastside and Westside treatment tacilities consist of the secondary treatment activated
sludge process with primary settling upstream of the acration tanks. The clarified effluent is
sent directly to the receiving streams. The waste biosolids trom the activated sludge process,
as well as the primary sludge, s sent to the anaerobic digesters for stabilization. After sludge
stabilization, the stabilized sludge 15 stored in holding anks to be land applied on local
fammers’ fields.

As part of the City's continued population growth. the City is curreatly in the process of’
providing upgraded and expanded water treatment facilities. Regulations require the City w0
remove radium from the water supply. Due ta the type of radium removal equipment,
concentrated discharges of filter backwash {rom the co-precipitation ot radium with hydrous
manganese oxides will be discharged (o the sewer system. causing radium to accumulate (in
the biosolids. The radium accumulation in the biosolids will be stmilar to the radium
accumulation eccurring at the present time, The waste sludge to be land applied may excesd
the allowed amounts radium and may require that the waste sludge is disposed of in a landfil!
rather than continuing with the current practice of land application.

The purpose of this report is to review the costs. as well as advantages and disadvantages. of
changing from the practice ot land application ot biosolids to disposal ot the bivosolids in a
land il

Clark Dietz. inc.

b

Arngust 2004



Evetitieion or Radium Removal fmpacts (o slucdge Hunadng i the Easiside and
Westside Wastewarer [reatment Facilitics
Jolier Hino

2 EXISTING SLUDGE HANDLING AND DISPOSAL METHQODS
2.1 Westside Wastewater Treatment Plant

[he Westside Wastewater Treanment Plant was designed for an average daily flow of 14
MGD and a peak flow of 28 MGD. The plant consists of an influent pump station which
pumps the tlow to an influent channel where 1t tlows by gravity through a Parshall flume to
the grit removal tanks. The wastewater then flows to the primary clarifiers for primary
treatment and then on to the aeration tanks tor removal of CBOD and aminionia from the
wastewater. After secondary clarification, the treated wastewater is discharged to the Des
Plaines River.

The primary sludge from the primary clarifiers, and the waste sludge trom the secondary
clarifiers. are both sent to anaerobic digesters tor sludge digestion. The divested sludge is
then transterred to sludge sterage tanks where it is held in storage until it can be [and applied
to local tarm tields. There are no thickening process units prior to the sludge storage tanks. [t
is estimated that the sludge storage tank decant system will allow the operator to thicken the
sludge 1o the 6 1¢ § percent range while in storage.

Rased on the records from the City of Joliet Land Application Program ror 2003, the amount
af biosalids produced by the Westside WWTP and land applied was 8953 dry tons, This
amounted to a liquid volume of sludge of 8.69 million gallons.

2.2 Eastside Wastewater Treatment Plant

The Eastside Wastesater Treaunent Plant was designed tor an average daily tlow ot 18.2
MGD and a peak tlow of 43 MGD. The plant consists ot an intluent pump station which
pumps the How o an influent channel where it Nows by gravity to the grit removal tanks.
The wastewater then tlows to the primary clarifiers for primary treatment und then on to the
aeration tanks tor removal of CBOD and ammonia rom the wastewater. A tter secondary
clarification, the weated wastewater is dischareed to the Des Plaines River

The primary sludge trom the primary clarifiers. and the waste sludge from the secondary
clarifiers. are both scnt to anagrobic digestars for sludge digestion. The digested sludge is
then trunsferred o siudge storage tanks where it is held in storage until it can be fand applied
to local farm felds, A gravity belt thickener thickens the waste activated studge and the
digested sludge.

Basad an the records trom the City ot Joliet Land Application Program for 2003, the amount

of biosclids produced by the Westside WWTP and land apptied was 2217.3 dry tons. This
amounted to a liguid volume of sfudge of 17.03 million gallons.

EGSL”\_AE 2

Clark Dierz. fne 3 August 2004



Svatnudioit or Radinm Removal mpucrs o Sludge Hundting w1 ihe Easistde and
Westside Wastgwarer Treatment Facilitics
Jaodter. ilinos

2.3 Laad Application of Sludge

Buth the Eastside and Westsude wastewater treatments use land application as the ultimate
disposal aption for the wastewater sludge generated by the treatment process. The siudge iy
stored onsite in large sludge storage tanks and is taken to local farm fields by contracr sludge
haulers.

The City currently uses about 23 different land application sites with a total area of
approximately 1287 acres. All of these sites are located in Will County, [llinois. The
biosolids are applied during approximately six months out of the year, A total of 25.7 million
gallons of biasolids were applied in 2003,

The local farmers agree 10 take the biosclids in order o provide the nitrogen required for the
crops. There is a substantial difference between the biosolids generated by the Eastside plant
and the biosolids generated by the Westside plant. The Eastside biosolids are lower in
ritrogen and theretore require more votume per acre (approximately 32.300 cal’acre). The
Westside biosolids are able to meet the crop nirogen requirements with approximately
21,400 pals/agre. The plant personnel attempt 1o obtain & w 8% solids in the studge storage
tanks in order to reduce transportation costs and allow tor more nutrient value per gallon of
biosolids.

The site application life for the farm fields is based on total phosphorus applied and is
generally limited to five years. The application of sludge to a field may not occur over five
consceutive yeurs, but may be applied over [0 or more vears. Application w a specific field
during a vear depends on the crops planied, harvest time. rainrail. and other tactors. The
sludge is applied to the tarm tield using chisel plows that inject the sludge 6™ 1o 87 under the
surface,

The sludge from both plants consistently meets Class B requirements ror sludge disposal by

land application, The anaerobic digestion pracess provides enough detention time and a high
cnough temperature to control pathogenic microorganisms. The majority ot the biosolids are
inyected below the soil surtace 1o allew nutrients to be readily available to the ¢rop roots.

2.4 Current Costs for Land Application

[he City bids out tor the hauling services to haul the biosolids to the tarm tields tor land
application. The cost for hauling and disposal at the farm ficlds has historicatly ranged from
210 2.4 cents per gallon according to City records. This results in an approximate annual cost
of $617.000 based on the 2003 volumes of sludge removed from the wastewater treatment
plants. The City does not charge the landowners tor the biosotids.

Clark Dietz, Inc. 4 Augnst 2004



Evaeration o Rawuent Rentoval fmpacts i Sludee Hanaling at the Eusiside and
Westside Wasrewater Treatment Facifities
Jolier. illinois

3 IMPACT OF WATER TREATMENT RESIDUALS

31 Radium Removal Requirements

The Sare Drinking Water act requires the removal of radium from drinking water supplies
down 10 the fevel of § picocuries per liter. The City of Joliel’s water supply contains
naturally occurring radium at a level above the required 3 picocuries per liter limit. The City
is in the process of evaluating water treatment technelogy to be installed at the new water
treatment facilities for the removal of radium from the water supply.

32 Proposed Water Treatment Technology

The radium removal technology being considered at present is hydrous manganese oxide
technoiogy. The backwash from the regeneration cycele will contain concentrated forms of
radium which can be discharged to the City's wastewater collection system. and cventually.
to the treaunent tacilities downsecam, While the concentration of radium in the backwash
stream will be Righer than the nuturally occurring radium levels. the mass loading ot radium
to the wastewater treatment plants is not expected to change due to the mechanisms by which
radium is absorbed.

3.3 Current Radium Levels in Existing Sludge

The proposed walter treatment technology is not expected to increase the amount of radium in
the studue. Tests on the sludge and the tarmers” tields have indicated radium levels that have
not excecded backeround levels of radium,

Since the mass loading of radium s not expected to change, the quantity of radium in the
waste siudee rrom the plant 15 noz expecied o change trom the current levels. Theretore, the
amount of radium currentdy being applied with the biosolids to farm fields will not be
increased due to the installation of new water treatment technology.

Clark Divez, inc
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Evaluaion or Rudium Removai Impacts 1o Sludge Hundling ar the Eastside and
Westside Wastewater Treatment Facilities
Jolier, {llinois

4 ANALYSIS OF LANDFILL OF ALTERNATIVE
4.1 Design Objective and Approach

[n evaluating the range of feasible aiternatives for the ultimate disposal of sludge, iMund
application is not available due to radium issues. the options that are available to the City are
limited. Since there is a limiting constituent in the sludge (radium}, options such as
composting and eventwal use as soil amendment will have the same fimitations as land
application. Theretore. the only option available for ultimate disposal is disposing of the
sludge in a landftill.

In order to decrease the amount of solids to the landtill, additional processes such as
incineration can be considered. Due to the high capital cost. significant increase in operation
and maintenance costs. and the gir pollution control considerations. the option of incineration
will not be considered at this time. Instead. landfill disposal preceded by dewatering of the
sludge will be evaluated,

Landfill disposal will require additional dewatering of the sludge in order produce a cake like
product without any free water, Belt filter press dewatering facilities will be required to
accompiish the required dewatering.

Belt filter presses can typically achieve between 18 to 25 percent cake solids. [n order to be
conservative in the amount of sludge dewatered and disposed ol in the landfill, the cake
solids will be assumed to be 10% in the dewatered sludge. This will produce a somewhat
higher volume of dried sludge tor landtill disposal. The estimated sludge production from the
wastewater treatment plants, based on design capacity tlow eates, is as tollows:

Eastside Plant

Dailv Production at 6% Solids (wet) 40.000 gpd
Annual Production at 6% solids (wet) 14.600.000  g¢al
Annual Production at 16% solids (wet) 5.473.000  qai
Annual Solids Production 47,487,960 lbs
Westside Plant

Daily Production at 6% Solids {wet) 34,000 gpd
Annuai Production at 6% solids (wet) 12.410.000  gal
Annual Production at 16% solids {wet) 4,633,750 gal
Annual Solids Production 40,364,766  Ibs

Clurk Dietz. inc 6 August 2004



Fvaluation or Racowm Remavald fmpacts to Sludge Honcdling o0 tne Eusiside and
Weseside Wastewarer Treaument Facilities
Solier Hinows

Theretore, the total soiids requining landfill disposal is approximately 43.927 tons. This
amount of material will require hauling from the plant and disposal at the land il

4.2 Capital Costs for New Sludge Dewatering Facilities

New siudge dewatering facilities will consist of the tellowing components at each of the
wastewater treatment plants:

New building: A new building will be required to house the dewatering equipment.

Dewatering equipment: The dewatering equipment will consist ot belt filter presses. sludge
feed pumps. sludge conditioning equipment, polymer mixing and feeding facilities. conveyor
belts, sludge hoppers and truck loading areas.

Dried sludge storage: In order to account for scheduling ot trucks w haul sfudge 1o the
landtiil. some type of dried sludge storage facilities will be needed. This will most likely
consist of a large pole barn Lype building.

Odor control facifities: The sludge dewatering building and the siudge storage building will
be the source ol significant odors. Theretore. extensive odor control facilities will be
required to remove the required air changes per hour and treat the air for oders from these
two buildings.

Site piping: Significant piping modifications will be required in order to route digested
sludge from the digesters (o a new dewatering building.

Elecrrical: The new dewatering fucilitics and odor control equipment wiil require that new
clectrical be routed from the existing MCC's 1o the new buildings.

The capital costs for new sludge dewatering and odor controt tacilitics are estimaled as
follows:

Eastside Plant

New Building $730,000
Dewatering Equipment $500.000
(Odor Coatrol $750.000
Dried Sludge Storage $430.000
Electrical $200.000
Site Piping $250.000
Site Restoration $50,000
Miscellaneous $50.000

Construction Cost Sub-Total  $3.000.000

Clark Diet, inc 7 August 2004



Svarttnion of Raetion Rentovald hnpaces to Shwdge Hanating wi tine Eastside and
Westside Wasteweer Treatmenr Facilities

Joliet, {Hinois

Contingency
Noa-Construction Cost

Project Tolal

Westside Plant

New Building
Dewatering Equipment
Qdor Control

Dried Sludge Storage
Electrical

Site Piping

Site Restoration
Miscellaneous

Construction Cost Sub-Toral
Contingency

Non-Construction Cost

Project Total

4.3 Annual O & M Costs for New Sludge Dewatering Facilities

$600.000
$450.600

$4,050.000

$750.000
$500.000
$£550.000
$350.000
$200.000
$250.000

$30.000

$50.000

%2.700.000
$540.000
$405.000

£3,645.000

[n addition 1o the capital costs discussed above. there will be ongoing annuai costs w uperate
and maintain the faciiities, as well as the hauling and disposal costs for the dried sludge. The
annual O & M costs. tor both the Eastside and Westside plants. are estimated as tollows:

Operation of presses ( Power. staffl polymer)

Qdor control facilities

Hauting costs at $7.00 per ton (44,000 tons)

Disposal costs at $30.00 per ton

Total

$1.320.000
£2.378.000

Theretore. the estimated annual cost for operating new sludge dewatering faciiities and for
hauling and disposing the dried sludge at a landfill is approximately $2.400.000 per year.
This (s a significant increase in operating costs tor the City of Joliet. This annual amount has
a present worth value over 20 years at the curreni rate of inflation is approximately $37

mithion dollars.

Clark Dietz, Inc

Angust 2004



Evainenion of Rudiver Remaoval inpacts o Studge Handling ac e Eustside and
Westsule Wastewater Treaiment Facilities
Jaliet, Hlinos

4.4 Other Costs {

[n addition o the capital and O & M costs listed above. there are a number oi uther costs due
o switching 1o landfill disposal. some of which are not as easily quantified. These costs
include the tollowing:

Use of available lundfill space: The amount of sfudge o be disposed of in a landfill is
approximately 44,000 tons per vear. By using this available landfill space for sludge disposal
it reduces the capacity available for normal demestic waste disposal. Normal domestic solid
waste generation 1s estimated to be approximately 4.4 1bs per person per day. At this rate,
and considering each household to consist of 3.5 persons, disposal of waste sludge at a
tandfill will use the eguivalent capacity ot over 15,000 households cach year.

[t is getting more and more ditficult each year to site and permit landtills, Theretore, this
disposal alterpative does have a signiticant impact on the available landfill capacity,

Nutrienr value of sfudge: The sludge which is currently land applied provides a substantial
nutrient benefit to the focal farmers who participate tn the program. The nutrient components
of the existing biosolids cansist of nitragen. phosphorus, potassium, copper. zinc and
manganese. The tertilizer value o the applied biosolids has been estimated at $30.28 per acre
in the first vear of the program and at $44.63 per acre in the tourth year ot the program. On
the average, the fertilizer value is $37.47 per acre. Based on a total acreage in the program of
[287 acres. the current benefit to the local farmers is a cumulative annual savings of
approximately $48,000.

[fthe City s required to switeh to landfill disposal, the local farmers will have this added
cost due to the required purchase of fertilizer for their fields,

Abandonment of existing facilivies: The existing sludge storage tacilitics would no longer
be required if the biosolids were disposed of in a landfill. These facilities consist of large
studie storage wanks as well as mixing and wanster pumping systems. There are very few
‘equipment items lrom these systems that can be used n the new dewatering tacilities.
Theretore. these facilitics will be abandoned and the capual investment will be returning no
value as the facilities sit in a mothballed state,

The consiruction cost ot the existing studge storage intrastructure at the Eastside Wastewater
Treatment Plant was $2.964.330. The construction cost of the existing sludge storage
infrastructure at the Westside Wastewater Treatment Plant was $4.075.000. Theretore. the
total cost of existing intrastructure that would be abandoned by going to landtill disposal is
approximately $7.000.000.

Clurk Dieiz Ine, 9 Augrst 2004



Evaiuanon of Radivm Removal fmpacis 1o Sludge Handling at the Easiside and
Westside Wastewater Treatment Fuacilities
Joliet. {llinois

35 RECOMMENDATION

Based on the costs required to switch to landfill disposal of the studge, the landfill disposal
option of the sludge is not cost effective. The costs are summarized as follows:

Proposed - Existing
Parameter Landfill Land Application
Planning Period. years 20 20
Inflation Rate, % 25 2.5
Capital Cost

installation Cost
Present Value Capital Cost

Operating Costs per Year
Present Value Operating Cost

Total Life Cycle Cost - Present Value

As can be seen from the above table, the present value life cycle cost is over 544 million
dollars, versus under $10 million dollars for the existing land application practice. This does
not account for the cost of abandoning tacilities. the nutrient value of the sludge. or the
landfill space taken up by landfill sludge disposal.

Theretore. since landfiil disposal of sludge is not required for envircnmental reasons. it is
recommended that the current practice of land application of the sludge on local tarmers’
fields be continued as it is the most cost effective option for uitimate sludge disposal.

Clark Dietz, inc. 10 August 2004



1/7/2005

Attachment 3

Calculation of Benefit to Cost Ratio

The benett 1o the public 15 That cosls are savad by continued land apphcaton of iosolids (waslewater eatment plant sludge}

The savings ossotialed wib land apphvahons were calculated oy Clark Dietz, Inc i ihe feport ennited

"Evaluation of Radivm F=movat impacts on Sludge Handang at the Fastse and Wesiside Waslewaler Treatment Plants”

The report pravides 20 year cosls and mus! be adjusted 12 25 years  Agqustments were made 1o Ine operaling costs only

Johet Eastside
Capital $ 4,050,000 00
20 year operaling inciease 3 155647 933 55

U year1olal 3 19.697 5933 55
25 year total b 22,543 B36 32

)

B
13

Jobet Weslside
364500000
11.804.581 45

15446581 45
17,596,450 56

Totat
b 7.695 000 00
3 27,452 515 00

T 35.147.51500
$40 140 326 BB

The costs 1 (he public are the Cost assotiated with agd:honal radiakon exposure The Nuclear Regulatony Commitssion published

costs in 1535 of $2 000 per person rem

This castintlales to 52,500 per person reman 2004 using the consumer pnce ndex

Using the ratiabon dose for 25 years fromn the RSSI Stody enbilled” REPORT OF RESRAD MODELING FOR WASIEWATER
TREATMENT PLANT SLUDGE APFLIED TO LAND CURRENTLY USED } OK AGRICUL TURE

The 25 year doses are as follows”

Jolel Eastside

50 18000 mrem
convert to rem 000100 1ervimrem
005019 rem
. Acies 1geriving biusolds 705 00
homes per acre 300
homes 211500
I*uople per home 350
*enple 7.403
37153 person rem
3 2500 00 $/peison-iem
3 8 88 R Cost
Benchls ¥ 22547 836 32
Cosls 3 928 828 6%
Rata 24.27

Joliet Eastside

Julisl Weslside

T

120 58 mrem

000100
012858

405 GO
300
121500
350
4253

51277
2,500 G0
12814916 13

17,596,490 56
1,281,916 13

13.73
Joliet Weslside

remimrerm
em

pErson rem
$/person-temn
Cosl’

Total
17077
0036100
017077

1110 00
300
3,330 00
350
1¢.655

884 30
5 2,500 00
S 2,210 744 81

540,140,326 88
H 2,210,744 81

18.16
Jotiet Total

mrem
remimrem
rem

person-rem
$/person-rem
Cosl




1/7/2005 Attachment 4 Page 1of2
Calculation of Recommended Increase in Background Radium Concentrations

Prepared by City of Jolet, Department of Public Works and Utilities

Concentrations in Stludge

Combined
Radium 226 Radium 228 Radium 226 and 228
picacunes pIcocuries picocurnes
per gram, per gram, per geam,
Eastside 88 dry 99 dry 18.70 dry
picocuries picocuries picocuries
per gram, per gram, per gram,
Westside 18.3 dry 28 9 dry 47.20 dry
Concentration in Soil after application at 3.5 dry tons per acre
Combined
Radium 226 Radium 228 Radium 226 and 228
picocunes picocunes preocuries
per gram, per gram, per gram,
Eastside 0.028 dry 0031 dry 0.059 dry
picocuries picocunes picocunes
" per gram. per gram, per gram,
Westside 0.058 dry 0.091 dry G115 dry

I\Public_Utilities\1 Waler and Sewer Development Program 2003\WW&SDP2003\Radium Compltance W& SDP2003\wastedisposalradium\January 2005
submittai to Al KelleAESTIMATED DOSAGE FROM ANNUAL APPLICATIONS



1712005 Attachment 4 Page 2 ot 2
Calculation of Recommended Increase in Background Radium Concentrations

Prepared by City of Joliet, Department of Public Works and Ulilities

From the RESRAD Modeling, one application of sludge from the Joliet Westside Wastewater Treatment Plant at
3.5 dry fons per acre results in a dose of 1.48 milli-rems per year far the first year

If 10 milli-rems per year 1s accepted as the dose limit, how many applications may be made?

10.00 milli-rems total
148 milli-rems per application
6 76 applications

6.76 apphcations
0.15 pico-curie per gram increase in background per application
1.01 pico-curie pes gram increase i background

use 1.00 pico-curies per gram

This is somewhat conservative due to the normal decline in dose over ime

1\Public_Utilittles\1 Waler and Sewer Development Program 2003\W&SDP2003\Radium Compitance W&SDP2003\wastedisposalradiumiJanuary 2005
submittal to Al KellenESTIMATED DOSAGE FROM ANNUAL APPLICATIONS



dEMA

Rod R. Blagojevich, Go
illinois Emergency Management Agency gl ! vernor
Division of Nuclear Safety William C. Burke, Director

May 9, 2003

Mr. Alan Keller, P.E.

Manager, Permit Section

Division of Water Poilution Control
Illinois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19276

Springfield, IL 62794-9276

Dear Mr. Keller:

The Illinois Emergency Management Agency, Bureau of Environmental Safety,
{Agency) has reviewed the request from the City of Joliet dated February 28, 2005,
{contained in your letter dated March 3, 2005). Joliet specifically requests to land apply

sewage sludge containing radium such that the radium concentration in the soil receiving
the sludge would be increased 1 pCi/g.

The Agency has questions regarding Joliet’s application that must be addressed

before a decision can be rendered. The questions have been separated by the application
document and identified by page and paragraph.

Joliet transmittal letter:

Pg 2, 6" paragraph — Joliet requests authorization to increase radium soil concentration
by 1 pCi/g. This is ten times the current limit established in the Memorandum of
Agreement between [IEMA-DNS and IEPA. Joliet makes no commitment as to the
specific number of applications, the application rate, or the application schedule. They
provide various scenarios as examples but do not make any guarantees they wiil achere to
these examples. Calculations can demonstrate that different application scenarios could
result in a situation that will result in doses to the public that exceeds those of the
examples. Joliet needs to provide clarification and or commitment on how the sludge is
applied and to what degree the sludge is blended into the soil mass. Alternatively, your

office may decide to dictate these values, but in any case we suggest that these values
need to be conditions of the permit. &

£ ATTACHMENT <1X

1035 Quter Park Drive « Springfield, lllincis » 62704 « Telephone (217) 785-9900 » hitp://www.state.il.us/iema

Printed by the authority of the Stare of filinois on Recvcled Paper



Mr. Alan Keiler, P.E.
Page 4
May 9, 2005

Attachment 4 — Calculation of Recommended Increase in Background Radium
Concentrations.

Was Joliet planning on taking decay of Ra-228 into consideration in calculating when
soil concentrations are increased 1 pCi/g? If no, then the number of applications would
be limited to the same number as calculated by using a dose limit.

Any questions or concerns related to this correspondence should be directed to
Gary McCandless at the address above or at (217) 782-1329,

Sincerely,

Richard Allen, Chief
Bureau of Environmentai Safety

RA:tlk

cc:  Roger Selburg, IEPA



