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)
ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY, )
)
Respondent. )

AMENDED PETITION FOR VARIANCE

The City of Rock Island (“City”), through its attorneys, hereby petitions the Board for a
variance from 35 Ill. Adm. Code § 306.305 (d) and an exception approved thereunder by the
Board on May 9, 1986 (“Exception”) to the extent the rule as modilied by the Exception requires
that the City oycrate its main treatment plant at a maximum flow level of 16 million gallons per
day (“MGD").

BACKGROUND

On December 206, 1983, the City and the Hlinois Environmental Proizction Agency
(“Hlinois EPA”) filed a Joint Petition for Exception secking relief from the requirements of 35 [il.
Adm. Code § 306.305 (a) and (b) to construct and operate certain combined sewer overflow
(*CSO”) transport and treatment facilities. (Exhibit 1). On Mav 9, 1986, the llinois Pollution
Control Board (“Board”) granted the City and Hlinois EPA’s Joint Petition for Exception.
(Exhibit 2). The City requests a variance because Condition 1.D. of the Exception is interpreted
by the Ilinois EPA as requiring the City’s main treatment plant (“Plant”) to have a 16 MGD

design maximum flow (“DMF”) level, when its actuval DMF level is 12 MGD.



More specifically, the Board in Condition I.b. required the City 1o tmplement all
modifications to its sewer system as identified in Paragraphs 14, 15 and 16 of the Joint Petition
for Exception in which the City agreed to perform modifications in order to obtain the lllinois
EPA’s support for the Joint Petition. At Paragraph 15 of the Joint Petition, the modifications
were described as “the construction of head works improvements to allow operation of tlie
treatment plant at the design maxinum flow level of 16 million gallons a day.” The 16 MGD
figure was derived from a 1982 repont of the City’s tiien consultant which was introduced before
the Board as Exhibit 2 of the CSO Exception hearing (PCB-853-214).

Recently, the City learned that even with the past improvements and the improvements
completed since that time, the DMF is actually 12 MGD rather than 16 MGD, solely because of
undersized clarifiers. The remainder of the treatment units are capable of treating the DMF of
16 MGD. Accordingly, the City requests a variance to address this mistake while it moves
forward to design and construct additional secondary clarification which will allow the Piant to
treat a DMF of 16 MGD.

INFORMATIONAL REQUIREMENTS

A. Statemen. of Relief (§ 104.121(a))

The City secks such relief as may be necessary to allow it the necessary time to construct
modifications to the Plant to increase the DMF from 12 MGD to 16 MG while remaining in
compliance during design and construction period with the Exception previously approved by the
Board to the rule governing the treatment of overflows and bypasses.

The rule governing the treatment of overflows and bypasses is set fort» at 35 lll. Adm.

Code § 306.305 which provides:



All combined sewer overflows and treatment plant bypasses shall be
given sufficient treatment to prevent pollution, or the violation of
applicable water quality standards unless an exception has been
granted by the Board pursuant to Subpart D. Sufficient treatment
shall consist of the following:

a) All dry weather flows, and the first flusk of storm
flows as determined by the Agency, shall meet the applicable
effluent standards; and

b) Additional flows, as determined: by the Agency but
not less than ten times the average dry weather flow for the design
year, shall receive a minimum of primary treatment and disinfection
with adequate retention time; and

c) Flows in excess of those described in subsection (b)
shall be treated, in whole or in part, to the extent necessary to
prevent accumulations of sludge deposits, floating debris and solids
in accordance with 35 Ill. Adm. Code 302.203, and to prevent
depression of oxygen levels; or

d) Compliance with a treatment program authorized by
the Board in an exception granted pursuant to Subpart D.

On May 9, 1986, the Board granted tlie City ai.d Agency’s Joint Petition for an Exception
pursuant to 35 Ill. Adm. Code § 306.305 (a) from the requirements to construct and operate
certain CSO transport and treatment facilities. The Illinois EPA interprcts one of the conditions

of the Exception as requiring that the Plant handle a DMF of 16 MGD.

The City retained Huff & Huff, Inc. (“Huft”) to study the Plant due to problems
attempting to treat 16 MGD. Huff recently discovered that the actual DMF of the Plant is
currently 12 MGD. (Exhibit 3 at page 4). The City has embarked upon an expeditious program
to design and construct improvements to the Plant to increase the DMF from [2 MGD to 16
MGD. These modifications include an additional finai clarifier, digester refurbishment, aeration
basin improvements and various piping modifications. Attached as Exhibit 4 is a compliance

program schedule to carry out this work which is currently estimated to cost $2,500,000.00.



Vhis discovery leaves the City two alternative courses of action: (1) request that the 16
MGD referenced in the Exception be permanently corrected to the actual DMF level of 12 MGD
or (2) request a variance to allow the time necessary to design and construct modifications to the
Plant to enable it to treat a DMF of 16 MGD. The City has elected to expend the additiona!
resources to design and constr ct the modifications necessary to treat a DMF of 16 MGD.
Therefore, the City requests the preseni = - nce to enable the City to remain in compliance with
the Exception to the CSO regulations during the design and construction period.

The schedule attached as Exhibit 4 is contingent upon the lilinois EPA’s timely review of
the construction pernit application and issuance of the necessary construction permit. It also
assumed that a construction bid may be timely awarded. The City requests that a variance be

granted until November 1, 2001 which is one month after the estimated project completion date.

B. Description of Business and Area Affected (§ 104.121(b))

The City is a municipality located in northwestern Iliinois on the Mississippi and Rock
Rivers, 186 miles west of Chicago. The City owns and operates its own sewer system and
treatment plants. The City is served by two sewage treatment plants, but only the main treatment

plant is “he subject of this Amended Petition for Variance.

C. Materials Used and Description of Process (§ 104.121(c))

The Plant has an 8 MGD design average flow capacity and 12 MGD DMF capacity. It
con.ists of two parallel grit removal chambers, 8 primary settling tanks, a complete mix activated
sludge process, two secondary clarifiers and chlorinating facilities. Treated effluent is discharged
into the Mississippi River. Flows in excess of the maximum amount that can be practically treated

are bypassed and discharged through Outfall 001 A to the Mississippi River.



D. Materials Discharged (§ 104.121(d))

The Exception previously granted by the Board covered the main treatment plant bypass

001A which discharges combined sewer overflow.

E. Present Failure (§ 104.121(¢))

The variance requested is somewhat unusual in that the City already obtained an
Exception to the requirements of 35 Ill. Adm. Code § 306.305(a) and (b) on May 9, 1986. The
present dilemma stems from the erroneous description in the May 1982 Combined Sewer
Overflow Study by the City’s prior consultant that the DMF for the Plant was 16 MGD. The 16
MGD figure was mentioned in Paragraph 15 of the Joint Petition for Exception which was
thereafter adopted by reference as a condition to the Board’s Order granting the Exception. This
error has been further perpetuated by the inclusion of the 16 MGD figure in the City’s NPDES
permit as the basis for calculation of loading limitations. If the 1982 Combined Sewer Overflow
Study had contained the correct DMF of 12 MGD, that figure would have been adopted as a
condition to the CSO relief granted to the City and this Amended Petition for Variance would be
unnecessary. The City is moving forward to design and construct modifications to its Plant which
will allow it to treat a DMF of 16 MGD.

The City cannot presently treat flows in excess of 12 MGD without suffering solids
washout which will lead to the loss of biological treatment capabilities. As a consequence, the
City cannot meet the effluent limitations contained in its NPDES permit while directing 16 MGD
through the plant. Accordingly, the City limits flow to approximately 12 MGD by using the €SO

Qutfall 001A to discharge volumes in excess of 12 MGD.

F. Compliance Plan (8§ 104.121(f))




The City is already proceeding to design and construct modifications to its Plant which
will allow it to treat a DMF of 16 MGD. These improvements include an additional final clarifier,
digester refurbishment, aeration basin improvements and various piping modifications. Exhibit 4
is a compliance program schedule to carry out this work which is currently estimated to cost
$2,500,000.00. With the combination of the new sludge dewatering equipment installed in early
1997 and the proposed modifications to the Plant, the City will be able to treat a DMF of up to

16 MGD.

G. Environmental Impact (§ 104.121(g))

The granting of the requested relief will have no adverse impact upon the environinent. If
the correct DMF of 12 MGD had been included in the May 1982 Combined Sewer Overflow
Study rather than the 16 MGD figure, it would have been adopted as a condition by the Board
and incorporated into the City's NPDES permit. Moreover, based on two stream impact studies,
the Board found in its May 9, 1986 Order granting the Exception that the CSOs from bypass
001A produce minimal impacts on the Mississippi River. The 16 MGD designation error does not
affect the validity of the conclusion that the bypass produces minimal environmental impacts since
the May 1982 Combined Sewer Overflow Study was based upon actual overflow monitoring and
sampling data, and the Huff study was based upon analyses of sediment and stream samples. The
conclusions of these studies remain applicable today because the studies evaluated the impact of

the Plant as it actually existed, not based upon the mistaken characterization.

H. Past Compliance Efforts (§ 104.121(h))

The City constructed all modifications to the sewer system required as conditions to the

Exception consisting of improvements to the screening system, flow diversion by increasing weir



elevations and interceptor chamber modifications. Further, the City commpleted the installation of

new sludge dewatering equipment in early 1997.

I Compliance Alternatives (§ 104.121(1))

The only compliance alternative for the City is to seek permanent corrections to the

Exception and the City’s NPDES permit to reflect the actual 12 MGD presert DMF of the Plant.

1 Interim Measures (§ 104.121()))

As discussed above, the Board has previously found that the CSOs from bypass 001 A
produce minimal environmental impacts on the Mississippi River. Accordingly, there is no
adverse environmental impa: * to minimize. Furthermore, the City cannot treat peak flovws over 12

MGD during the interim and comply with the effluent limitations in its NPDES permit.

K. Statement of Hardship (§ 104.121(k))

The erroneous description in the Combined Sewer Overflow Study that the DMF of the
Plant was 16 MGD was unfortunately referenced by the Board as a part of the Exception and
thereafter made a condition of the City’s NPDES permit. Upon discovering this error, the City
has no way of increasing the DMF from 12 MGD to 16 MGD without undertaking the design and
construction of the modifications acscribed above in Section F. Without the requested variance,
the City will be in apparent violation of the Exception granted under 35 [ll. Adm. Code
§ 306.305(d) as interpreted by thie lllinois EPA zad as included in its NPDES permit uniil
completion of the modifications. Thus, the City would be subject to the requirements of 35 Ill.
Adm. Code § 306.305(a) and (b) to construct and operate certain CSO transport and treatment
facilities which were estimated in 1985 to cost $54.9 million in capital costs and $6.9 million in

annual operating costs. (Exhibit 2 at page 7).



L. Consistency yith Federal Law

The Board may grant the relief requested consistent with federai law. The granting of a
variance wauld not violate any ot the provisions of the Clean Water Act, 33 U.S.C. §§ 1251 to
1387. Assuming the Board grants this variance, the City will seek a modification of its NPDES
permit to correctly list a DMF of 12 MGD and calculate mass loadings on this correct DN IF level

unti! such time as these improvements are completed.

M. Waiver of Hearing

The City hereby requests a hearing in this matter.

N. Affidavit

The affidavit of Mr. Robeit T. Hawes, the Director of Public Works for the City, is
attacired as Exhibi: 5 in support of the material facts asserted in this amended petition.

CONCLUSIOM

The City requests this variance to correct an error which was originally contained in a May
1982 Combined Sewer Overflow Study which stated that the DMF of the City’s Plant was 16
MGD. The actual present DMF of the City’s Plant was and is 1Z MGD. Unfortunaiely, this error
was adopted by reference as a condition to the May 9, 1986 Order by the Board granting an
Exception to 35 Ill. Adm. Code § 306.305(a) and (b) and thereal=: included in the City’s NPDE~
permit. The Board previously found that CSOs from the Plant produced minimal environmental
impact on the Mississippi River. Nevertheless, the City is proceeding to implement improvements
to its Plant including an additional final clarifier, new digester and various piping modifications
which wili enable the Plant to treat a DMF up to 16 MGD. Accordingly, the Board should grant

the requested variance based upon the arbitrary and unreasonable hardship which would be

il



imposed upon the City if it were not able to avail itself of the May 9, 1986 Exception due to the
16 MGD error and to provide the basis to modify the City’s NPDES permit in the interim.
Without the relief granted in the Exception, the City would arguably be subject to the
requirements of 35 Ill. Adm. Code § 306.305(a) and (b) to construct and operate certain CSO
transport and treatment facilities which were estimated in 1985 to cost $54.9 million in capital
costs and $6.9 million in annual operating costs.

WHEREFORE, the City respectfully requests that the Board grant the variance relief
requested in this petition.

Respectfully submitted,

CITY OF ROCK ISLAND

By: y Ao /]
One of I{s Attorneys

Roy M. Harsch

Thomas A. Pamilton

GARDNER, CARTON & DOUGLAS
321 North Clark Street

Suite 3400

Chicago, lllinois 60610
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BEFORE THE ILLINQIS POLLUTION CONTROL BOARD

IN THE MATTER OF THE JOINT PETITION )
OF THE CITY OF ROCK ISLAND AHD THE )
[LLINOIS ENYIROMMENTAL PROTECTION ) PCB 85-
AGENCY FOR EXCEPTION TO THE COMBINED )
SEWER OVERFLOW REGULATIONS )

PETITION FOR EXCEPTIQON

NOW COME the City of Rock Island (“City"), Rock Island County, [11inois,
by its City Hanaéer, J, Neil Nielsen and the I11inois Environmental Protectioﬁ
Agency ("Agency"), by its Manager of Environmenal Programs, Roger A. Kanerva,
pursuant to 35 I11. Adm. Code 306,363, and respectfully requests that the
Nlinois Pollution Control Board grant an exception to 35 I11, Adm. Code
306.305(a) and (b) to relieve the City of the requirement to construct and
operate certain combined sewer overflow ("CS0") transport and treatment
facilities. The Petitioners submit that because existing overflows from the
City of Rock Island have minimal impact on the water quality of the
Mississippi River and do not restrict stream use, the construction of the
required CSO facilities, estimated fo cost in excess of $55 mi]1ion; would be
unreascnable. In support of this request, Pet;tioners state as follows:

1. The total population of Rock Island is 46,862, per U.S. census
(1980), The City is located in Northwestern I11inois on the Mississippi and
Rock Rivers, 186 miles west of Chicago. The City owns and operates its own
sewer interceptor system and treatment plant.

2. The Tty is seeting relief from Section 306.305(a) and (b) which

requires . w=tryct combined sewer overflow transport capacity, pumping,

grit remg. .i. <3¢, primary settling, disinfection and upgrade of existing

|
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facilities to treat an additional excess storm flow consisting of first flush
and ten times dry weather flow, The following paragraphs of the petition wil)
surmarize the City's €SO facilities which will be required if én exception is
not granted, and the cost of those required facilities, The studies and
investigations which showed existing CSQ's have only minimal impact are
summarized in the following paragréphs of this petition. The CSO faéi]ftfés
which the Cify will construct if an exception is granted are described in
detail. A description of the Operation and Control Equipment both for
existing and propesed treatment is included. Performance of the City's
existing facilities is degcribed. Finally, the justification for granting an
exception is presentad.

CSO FACILITIES REQUIRED BY THE RULES

3. The City has determined preliminary cost estimates for compliance
with 35 111, Adn. Code 306.305(a) and (b). (For a detailed explanation, see
Exhibits A and B, pp. 73-166). The City is presently required to provide
complete treatment for the first flush of storm flows provided this request
for relief is not granted. An additional ten {(10) times the average design
dry weather flow would receive primary sedimentation and disinfection. It
would also involve the provision of below ground{ cbvered, off-line storage |
facilities to capture and reduce the occurrence of overflows or plant
bypassesi These storage facilities wou]d‘aperate in integraticn with the main
treatment plant, and would allow for total capture and subsequant secondary
treatment of first flush. Id. at 141, |

4. The full compliance proposal would upgrade the main treatment plant
to allow attainment of current design standards for treatment plant components

and hydraulic capacity. Primary treatment and disinfection for flows over and



above those either captured or taken through the main treatment plart would be
provided. The proposal involves an optimum combination of upgrading the main
treatment plant for secondary treatment of the captured flow and primary
treatment and disinfection through sedimentation. Id. at 149, figure 47. Al
flows greater than the capacity of the main plant, storage and primary
treatment facilities are discharged without treatment. The cost of the least
expensive full compliance alternative was estimated in 1982 to be z5.2 million
dollars, and the annyal operation and maintenance costs were estimated to be
3.7 million dollars. Id. at 181. Later figures, as set forth in Exhibit A,
would change the respective costs of the project to $54.9 million in capital
costs and $6.9 million in operating costs, if treatment based upon total
suspended solids (TSS) was required. The amounts would be slightly Tower if
treatment based upon biological oxygen demand (BOD) was required. It is
assumed that -these cost estimates would be revised upwards significantly if
adjusted for the current value of the dollar,

NATURE OF ROCK ISLAND'S OPERATIONS AND CONTROL EQUIPMENT

5. . Rock Island, like most older cities in the Midwest, originally
constructed combined sewers to convey both municipal sewage and stormwater.
Through the years, the Citynhas embarked upon 2 sewer separation program which -
has left only 17% of the system still combined., There are five combined sewer
overflows and one treatment plant bypass which discharge pollutants into the
Mississippi River. )

6. The City of Rock Island is served by two sewage treatment plants, but’
only the main treatment plant is the subject of this joint petition. The main
plant's service area is delineated in Figure 2 of Exhibit A.l The main

treatment plant serves an area of 5,600 acres, 17% ‘or 970 acres of which are
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served by combined sewers. These areas are shown in Exhibit A,.Figure 3. The
sewer system {s composed of approximately 170 miles of sewer. Pipe sizes
range from five inch, to nine feet by eight feet outfall at the main plant.
Shallow sewers lie at a depth of three feet, while the deepest are from
thirty-five to forty feet below the ground. The average depth of the sewers
is between eight and ten feet. The system uses two major intercepto} sewers
the "north slope" and "south slope.”

7. . The north slope interceptor is a ninety-six inch sewer with a full
pipe capacity of 204 mgd. The south slcpe interceptor is a seventy-two inch
sewer with a full pipe capacity of 136.8 mgd. The main treatment plant has an
8 mgd design average flow capacity and a 16 mgd design maximum f1ow capacity.
It consists of two parallel grit removal chambers, eight primary settling
tanks, the complete mix activated sludge process, two secondary clarifiers, -
and chlorination facilities. [t was designed to treat a BCD loading of 62,500
PE. Treated effluent is discharged into the Mississippi River.

STéEAH IMPACT ANALYSES

8. Two stream impact analyses were performéd. The most recent {Exhibit
C), performed by James E. Huff, P,E., on behalf of Rock Island, assessed the
- effect of CSO on bottom sediments. Mr. Huff assessed stream impact through
independent sampling of the bottem sediments and by analysis of previous
sampling data collected by the Agency jn-du1y, 1984 and by Missman, Stanely in
May; 1985, 1d. at 1. A1l samples were subjected to chemical analysis as well
as physical insvection. camples were analyzed for lead, zinc, oil and
grease, volatile solids, and tolal seolids. In addition, the samples were
ranked b1ina by three individuals for odor intensity. The Huff study found

that the discharge from the Rock Island outfall structure has resﬁ]ted in a



limited area along the near shore of the river with elevated poliutant

levels. Id. at 5, This area is approximately five hundred feet in length by
fifty feet in width, The levels of pollutants are all below the mean values
the I11inois Environmental Protection Agency found in its survey of sediments
within one mile of wastewater treatment plant cutfalls, with the exception of
zinc. Id. at Appendix. A1l zinc values were within one standard de?iation of
the I11inois Environmental Protection Agency's mean value. There is no
sedimentation below the CS0's, where the river bottom consists of solid rock. °
Thus, there is minimal impact in the receiving stream from the City's CSOs.

9, A study was also performed by Missman, Stanley & Asscciates, on
behalf of the City in 1982 to determine the frequency, magnitude and {mpact of
the combined sewer overflows into the Mississippi River, Exhibit B, §§5-8 and
10. The study involved 1) monitoring the combined sewer overflows in the
system, 2} determining the quantity and quality ofvthe sewer system overflows,
and 3) assessing the impact of the overflows on the Mississippi River. The
study concluded that although the City is not meeting applicable effluent
limitations because of the pollutant overflow, the impact of the overflow on
the Mississippi River is minimal.

10. The study was conducted using historica] records es well as a field
investigation which consisted of monitoring the five CSO discharge péints and
the treatment plant bypass, recording r;jd?a]] data and pnysically inspecting
the receiving streams. In order to quantify the volumes and rates of flow
discharging'fran the sewer system, six portable continuously recording flow
meters were installed at the €SO locations to measure overflows to the
Mississippi River. In addition, Rustrak event recorders were connected to the

seven storm pumps at the Main Municipal Sewage Treatment Plant to'continuously



record the length o? time each pump operated during plant bypassing caused by
storm events. To quantify the quality of flow being discharged from the CSG
system during storm events, two portable, automatic samplers were installed
and maintained at two locations within the system. Overflow samples from five
typical storm events at each location were collected at preselected time
intervals to provide basic data on effluent water quality. These samples were
analyzed for the following constituents, 1) biological oxygen demandA("BOD"),
2) chemical oxygen demand ("COD'), 3) suspended solids, 4) total dissolved
solids, 5) ammonia nitrogen, 6)‘phosphoru§, and 7) lead. The impact of the
averflows from the five CSO discharge points and the main treatment plant
outfall were assessed through physical investigation.

11. The complexity of Rock Island's combined sewer system required the
use of a mathematical model to project the overflow quantities associated with
the various storm conditions. The simplied stormwater management model SSWMM
developed by USEPA was used to get a reasonable picture of the characteristics
of the overflows that occur from Rock Island's sewer system. SSWMM was used
initially to describe the basic rainfall/overflow re1ationsh{ps for.the study
area based on the entire period of rainfall records available (29 years). The
model was caiibrated using data obtained from the twenty storm and overflow
events monitored during the field investiqation. In March, 1980, the City
began to monitor and sample the five.ovef%1ow locations on the Mississippi
continuously for twenty-one (21) weeks. The purpose of the monitoring and
sampling program was to collect basic data on the overflow quantity and
quality from the CSO to the Mississippi during storm events. Any problems
foﬁnd were corrected immediately pursuant to a weekly maintenance program,

Overflow quantity was analyzed in relation to rainfall for all of the (S0
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monitored sites. Linear regressions of rafnfall versus total overflow were
developed for the entire system. Linear regression was also used to determine
peak rates of combined sewer overflows. Based upon this model, it was
determined that 820 m{llion gallons per year of combined sewef flow is being
discharged to the Mississippi River from CSO., Id. at ii and 36-37.

12, First flysh analysis was performed by tabulating significanf rainfall
events which were flcw recorded between March 16th and August 8, 1980, These
events were monitored at two overflew locations. The first location indicated-
a need for complete first flush treatment of 12,2 million gallons based on TSS
and 6.6 million gallons based on BOD; the second, 5.3 mj]]ion gallons TSS and
3.9 million gallons BOD. The detailed analysis can be found in Exh{ibit 8.

- During the 103 annual overflow storm events, the estimated total annual mass
1oad1ngs'were computed to be 610,000 pounds of BOD and 4,500,000 pounds of
suspended solids from all CSQ's, QOver 80% of these mass loadings are
discharged at the main treatment plant through plant bypass. Exhibit B, page
67. Because of the size of the Mississippi River and its high flows, it has
considerable assimilative capacity to handle a substantial amount of pollutant .
mass loading. Based upan this capacity, CSC plume test results and the
I1inois Environmental Protectian Agency's own Mississipni test results (See,
Water Quality Management Basin P]aﬁ for the Mississippi North River Basin and
the Mississipp! North Central River Basir 1975), it was concluded that the
City's €S0 fmpact 1s minimal. The mean daily flow of the Mississippi is

31,085 mgd. The ten jear, seven day low flow is 8,900 mgd., The €SO overflow
event based on a one year frequency storm event would discharge 52.7 mgd to

the River which is insignificant when compared to the ten ysar, seven day low

flow and the mean dafly flow of the River noted above. Furthennofe, because
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of background concentrations in the Mississippi, reduction in mass loadings at
the CSO points would generally not affect river water quality upstream or
downstream. Thus, “the Rock Isiand CSQ's by themselves have a negligible

effect on the Mississ{ppi River water quality." See, Exhibit A, page 176.
JOINT AGREEMENT

13. On September 26, 1985, the Agency issued a letter (Exhibit D) to the
City agreeing to support this joint petition. The City in turn agreed to
comply with certain stipulated conditions set forth in that letter. The City
has agreed-to fully comply with the listed conditions as an alternative to
making the modifications to its system described in paragraphs 3 and 4 above.

14. By complying with the conditions of Exhibit D, the City wil} be able
to avoid constructing the above-described CSO treatment facilities which would
have a maximum capital cost of $54.9 million, and maximum operating costs of -
$6.9 mi1lion per year. The modifications which the City will now make if this
exception is granted are described in detail in Exhibit E.

15. These modifications essentially involve the constructian of head
works improvements to allow operation of the treatment plant at the design
maximum flow level of sixteen million gallons a“day and to construct
1mprovement§ to the north slope interceptor system to assure that maximum
available transport capacity will be utilized prior to bypassing. The City'
will also implement a one year sho;e]inev{aspection program and improve
operation and maintenance practices at the treatment plant so that sludge and
debris are not washed out from the wet wells into the river,

16. The modificatians will consist of 1) improvements to the screening
system at a projected cost of $75,000, 2) flow diversion by §ncreasing weir
e1évations at a cost of §3,000,and 3) interceptor chamber mnd1ficd£ions at a

cost of $23,000. The total cost cf these modifications would be $101,000.
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17. There is a.mim'm.ﬂ impact upon the Mississippi River from Rock
Island's existing combined sewer overflows and there should be even less
impact as a result of the jointly proposed modifications to the treatment
systems. Granting the requested exception would provide a cost savings of
gver $55 million from the cast of Rock Island's complidnce with the express
terms of the rule. The grant of this petitibn is absolutely essential because
Rock Island does not have the economic base to afford such a staggering sum.

WHEREFORE, Petitioners, I11inois Environmental Protection Agency and the
City of Rock Island respectfully request that the 1111nois Pollution Control
Board hold public hearings upon this petition, and that the petition for an

exception to the combined sewer overflow treatment regulations be granted.

Respectfully submitted,
CITY OF ROCK 'ISLAND

By: @M%

Tﬁ Manager

ILLINOIS ENYIRONMENTAL PROTECTION AGENCY

By: WM

Manager, Environmental Programs

TF:sd/sp/3085¢/1-12
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ILLINOIS POLLUTION CONTROL BOARD
May 9, 1986 :

IN THE MATTER OF:

THE JOINT PETITION OF TPE CITY
OF ROCK ISLAND AND THE ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
FOR EXCEPTION TO THE COMBINED
SEWER OVERFLOW REGULATIONS

PCB 85-214

MR. ROY HARSCH APPEARED ON BEHALF OF THE CITY OF ROCK ISLAND

MR. THOMAS DAVIS APPEARED ON BEHALF OF THE ENVIRONMENTAL
PROTECTION AGENCY -

OPINION AND ORDER OF THE BOARD (by R. C. Flemal): :

This matter comes before the Board upon a2 joint petition for
a combined sewer overflow (CSO) exception filed pursuant to 35
I11. Adm. Code, Subtitle C, Chapter I, Part 306, Subpart D, by
the City of (Rock Island ("Rock Island") and the Illinois
Environmental Protection Agency ("Agency”). Petitioners

specifically request exception from 35 I1l. Adm. Code 306.305(a)
and 306.305(b).

The Board conducted & public hearing in Rock Island on March
3, 1986. 1In addition to testimony presented by the Joint
Petitioners, testimony in support of the requested relief was
presented by Ms. Emily Smith, chairperson of the Rock Island
Facilities Study Jury of Experts. The Jury of Experts consists
of thirteen citizens, representing a cross-section of community
interests, who have followed the progress of all phases of the
CS0O program for seversl years.

CSQ: REGULATIONS

The CSO regulations are contained in 35 I1l. Adm. Code,
Subtitle C, Chepter I, Part 306. They were amended in R81-17, 51
PCB 383, March 24, 1983. Section 306.305 provides as follows:

All combined sewer overflows and treatment plant
bypasses shall be given sufficient treatment to prevent
pollution, or the violation «f applicable water
standards unless an exceptiorn has been granted by the
Board pursuant to Subpart D.

69-425
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Sufficient treatment shall consist of the fellowing:

a) All dry weather flows, and the first flush of storm
flows as determined by the Agency, shall meet the
eppliceble effluent standards; and

b) Additional flows, as determined by the Agency but
not less than ten times to average dry weather flow
for the design year, shall receive & minimum of
primary treatment and disinfection with adequate
retention time; and .

c¢) Fiows in excess of those described in subsection (b)
shall be treated, in whole or in part, to the extent
necessary %0 prevent accumulations of sludge
deposits, floating debris and solids in accordance
with 35 Il1l. Adm. Code 302.203, and to prevent
depression of oxygen levels; or

d) Compliance with a treatment program authcrized by
the Board in an exception granted pursuant to
Subpart D. :

4 .

Subpart D allows the discharger to file a petition for an
axception either singly, or jointly with the Agency, as Rock
Island has done. A joint petition may seek an exception based on
minimal discharge impact as provided in Section 306.361(a):

An exception justification based upon minimal discharge
impact shall include, as a minimum, an evaluation of
receiving stream ratios, known stream uses,
accessibility to stream and side land use activities
(residential, commercisl, agriculturel, industrial,
recreational), £requency and extént of overflow events,
inspections of unnatural bottom deposits, odors,
unnatural floating material or color, stream morphology
and results of limited stream chemical analyses.

Rock Island and the Agency believe they have mede the "minimal
impact” showing pursuant to Section 306.361(a).

SUPPORT - DOCUMENTS

Rock Island has undertaken sevzral studies of its CSO
situation, the reports of which have been submitted as exhibits
in support of the petition. The principal among these is the
Rock -Island. -I1linois--Combined -Sewer Overflow--Study, prepared by
Missman, Stanley & Associates, dated May, 1982, and submitted as
Exhibit 2 (referenced es Exhibit B in Joint Petition). This
document is augmented by two other Missman, Stanley & Associates
studies, & response supplement to the IEPA review letter dated
August, 1983 (Ex. 1; referenced as Exhibit A in Joint Petition),
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and Proposed - Plan.-for--POTH:.and - Transport -Improvements--for--Joint
€S0- Exception dated September, 1384 (Ex. J5; referenced as Exhibit
Ein Joint Petition). These studies consider, among other
matters, description of the Rock Island sewage transport and
treatment system, characterization of alternate control
mechanisms, determination of the quentity and quality of CSOs,and

assessment of the impact of the cverflows on the Mississippi
River.

A fourtch major document submitted as Exhibit 3 (referenced
as Exhibit C in Joint Petition) was prepared by James E. Huff,
P.E., and deals with CSD effects on strecm bottom sedime ts. The
record before the Board also contains several exhibits su:bmitted

in support of particular aspects of the testimony presented at
hearing.

BACKGROUND

The City of Rock Island, which has a population of 46,862
{1980 census), is located in northwestern Illinois on the
Mississippi and Rock Rivers. Rock Island owns and operates its
own system of sewers and waste treatment plants. The system
includes approximately 170 miles of sewers. It also includes two-
treatment plants, the Main Plain and ths: Southwest Plant. Only
the Main Plant and its tributary sewer system are the subject of
the joint petition. The Main Plant is served by two major

interceptor sawers, the North Slope Interceptor and the South
Slope Interceptor.-

As with many older cities in the Midwest, Rock Island
originally constructed combined sewers to convey both municipal
sewage and stormwater. Between 1970 and 1972 Rock Island
undertook a $6.Y-million program to separate combined sewers
serving about 2,830 acres of the 5,600 acres tributary to the
Main Plant (R. at 10). At present approximately 17Z of the area
tributary to the Main Plant (970 of 5,600 acres) remains
combined. The combzr.. d ereas are located in the north-central
section of the city (Ex. 10). and correspond with the principal
commercial areas of the community (Ex. 2, Table 1) where
separation would be most difficult and expensive (R. at 11).

The requested exception concerns six outfall structures:
outfall OOlA is a bypass located at the Main Treatment Plant;
outfalls 002-006 are overflows from the North Slope
Interceptor. Outfall OOlA discharges directly to the Mississippi
River. Outfalls 002-006 discharge in the lower reaches of Sylvan

"Slough, a high-velocity side channel .of the Mississippi River

which has been developed as a race-way for a hydroelectric plant
located upstream from the CSO discharges (R. at 59).
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The Main Treatn .nt Plant consists of two parallel grit
removal chambers, eight primary settling tanks, the complete mix
activated sludge process, two sc¢condary clarifiers, and )
chlorination facilities., The plant has an B million gallons per
day ("mgd") design average flow capacity and a 16 mgd maximum
flow capocity. The North Slope Interceptor is a ninety-six dinch
sewer with & full pipe capacity of 204 mgd.

As conditions associated with granting of the requested
exception, Rock Island agrees to undertake certain modifications
to its system. These involve the construction of head works
improvements to allow operation of the treatment plant at the
design maximum level of 16 mgd and improvements to the North
Slope Interceptor to assure that maximum available transport
capacity will be utilized prior to overflow events. The
modifications consist of (1) improvements to the screening system.
_at an estimeted installation. coest of $75,000, (2) interceptor
chamber modifications at an escimated cost of $23,000, and (3)
increase in elevations of diversion weirs at an estimated cost of
$3,000. The agreed to improvements thus aggregate to a total
estimated cost of $101,000. The improvements &re further
detailed in Exhibit 3.

DOCGUMENTATION. OF - MINIMAL - INPACT

The Mississippi River in the reach of the CSO and the bypess
outfalls has recreational use fcor boating and fishing (R. at 22);
small boating use is characterized as "heavy" (R. at 28). Some
water skiing does occur, but the amount of swimming which occurs
is not addressed in the record (R. at 29). The river, but not
Sylvan Slough, is also used for commercial barge traffic. The
nearest downstream known withdrawal of water for public water
supply is at Muscatine, Iowa, approximately 25 miles downstream.

Access to the river in the vicinity of the CSOs and bypass
is limited. Through most of the reach in question the community
is separated from the river by & levee which does not have any
point of public access (R. at 21). Land between the levee and
the river is variously barren sand flats, rock flats, and/or
woods which range in width up to 150 yards, depending in part on
river stage (R. at 21~-8). Additionally, much of the landward
side of the levee is occupied by industrial land of limited
access.

From March to August of 1980, an overflow monitoring and
sampling program was conducted to collect basic data en the !
quantity and quality of the CSO overflows. This progranm
consisted of measuring flow at the six discharge points with
continuous flow meters, monitoring of the length of time the Main
Plant pumps directed discharge to outfall O0lA, sampling of water
quality, and physicel inspection of the five CSO discharge
points.
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Data from the 1980 monitoring and sampling program was
utilized, along with historical rainfall data, to ‘estimate the
number and volumes of overflow events that could be expected in
an average year; the estimation was done utilizing the computer
program, Simplified Storm Water Management Model (SSWMM). This
analysis indicates the following number and volumes of events
from each discharge point per year (Ex. 1ll):

NUMBER (VOLUME
OUTFALL OF. .EVENTS -m%/;ear)

O0TA 103 .
002 16 12.5
003 24 7.6
004 50 10.3
005 40 g 79.3
C06 50 9.6

These data indicate that bypass OOlA can be expected to discharge
approximately 700 million gallons from 103 events during the
average year. Similarly, the five other CSOs can be expected to
discharge approximately 120 million gallons during approximately
50 events per year (R. at 36-7). The 120 million gallon figure
would be reduced by 2071 and the number of events decreased to 40 .
per year if the improvements as agreed to by Petitioners are
implemented (R. at 43).

Not 211 of the 700 million gallons discharged at 0OlA is
derived from the combined. sewer system. Due to the particular
configuration of the Main Plant (Ex. 19), some separated storm
sewer discharges are directed through outfall 00lA (Ex. 19). It
is estimated that about 1/3 of the 700 million gallons derives
from seperated storm sewers (R. at 73).

.Similarly, some of the 103 annual '‘events estimated for
outfall O0OlA sre apparently triggered by infiltration into the
separated storm sewer system rather than by storm surcharging of -
the combined sewer system (R. at 55, 61-71). The pumps at O00lA
are afixed to wet wells which receive flow from both the storm
and sanitary sever system (Ex. 19). The filling of these wet
wells causes the pumps to activate and drain the wells via the
outfall. The record is unclear as to what percentage of the 103
events are related to simple emptying of.the wet wells. At one’
point it is surmised that infiltration is responsible for causing
the wells tn £ill and discharge approximately 20 to 30 times per
year (R. at 49-50). Later in the record it is indicated that
these could constitute "the majority"” of the pumping events at
001A (R. at 61), and that they constitute approximately half of
the 103 events (R. at 76). Petitioners have presented testimony
that during 1985 there were only seven occurrences of bypasses at
00lA which were occasioned by flow to the Main Plant exceeding
the plant's 16 mgd design maximum flow (R. &t 105).
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In comparing the volumes of the CSOs to the flow in the
receiving stream, Petitioners note that the mean daily discharge
of the Mississippi River at Rock Island is 31,085 mgd, and that
the ten-year seven-day low flow is 8,900 mgd (Petltlon. par.

12). In contrast, an overflow event of a one-year frequency
would discharge about 52.7 million gallons (Petition, par. 12).
Thus, if the one-year recurrence interval discharge were to cccur
at the time of average flow in the Mississippi, it would be
subject to a receiving ratio of 590:1; if it occurred at the time
of the ten-year seven-day low flow it would be subject to a
mixing ratlo of 169:1.

Chemical analyses of the CSO discharges as conducted in 1980
included the following parameters: biochemical oxygen demand
(BOD), chemical oxygen demand (COD), total suspended solids
(TSS). total dissolved solids (TDS). ammonig nitrogen,
phosphorous, and leed. Volume analysis indicated that the six °
CSOs in combination make an average annual contribution of 0.6
million pounds of BOD and 4.5 million pounds of TSS to the
Mississippi River. Over 80Z of these contributions are
discharged from at the Main Plant via OOlA due teo the larger
volume, number of events, and pollutant loadings at that point
(R. at 37). tGiven the high flows of the Mississippi River,
Petitioners conclude that "the Rock Island CSOs by themselves
have & negligible effect on the Mississippi River water quality"”
(Petition, par. 12; Ex. 2, p. 176).

In & more recent study (Huff Study, Ex. 3), assessment was
made of the impact of Main Plant outfall OOlA* on bottom
sediments.. - The assessment was undertaken through 1ndependent
sampling of the bottom sediments and by analysis of previous
sampling data collected by the Agency in July 1984, and by
Missman, Stanley & Associates in May, 1985. All samples were
subjected to chemical analysis as well as- physically inspected.
Samples were analyzed for lead, zinc, oil and grease, volatile
solids, and total solids. In &addition, the samples were ranked
blind by three individuals for odor intensity.

The Huff Study found that discharges from the bypass CSO has
resulted in a limited area along the near shocre of the river with
elevated pollutant levels. This area is approximately five
hundred feet in length by fifty feet in width. To provide
perspective to the levels of pollutants as found, Huff compared
the observed levels to those recorded in & general Agency study
of bottom sediments collected from sites downstream of sewage
treatment plants (Ex. 16). In the case of CSO OOlA all mean
values of observed constitutents are below the mean values found

.................................

"There is no sedimentation below the five Nerth Slope Interceptor
CS0Os, where the river bottom consists of solid rock.
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by the Agency in the general survey of sediment collected within
one mile of wastewater treatment plant outfalls. ‘On this basis,
Huff concludes that the "impact from the existing Rock Island
combined sewer overflows on the Mississippi River is not
discernible based upon these sediment results in the zone of
impact" (R. at 84).

To further assure that the CSOs have minimal environmental
impact;, Rock Island has agreed, as a'condition to granting.of the
exception, to implement a one-year shoreline inspection
program. This program is intended to quantify and document the
amount of debris attributable to the CSOs (R. at. 16).

ECONOMIC--HARDSEIP

Rock Island has determined preliminary cost estimates for
full compliance with Section 306.305(a) and 306.305(b). Under
these rules Rock Island would be required to provide complete
treatment for the first flush of storm flows. An additional ten
times the average design dry weather flow would require primary
sedimentation and disinfection. The Petitioners believe that
these requirements would necessitate, as the least expensive
option, thetprovision of below ground, covered, off-line storage
facilities to capture and reduce the occurrence of overflows or
plant bypasses. These storage facilities would operate in
integration with the main treatment plant, and would allow for
total capture and subsequent seqondary treatment of the first
flush. Additionally, full compliance would require upgrading the
Main Plant to ellow attainment of current design standards for
treatment plant components and hydraulic capacity (Petition, par.

In aggregate the full compliance alternative was estimated
in 1982 to cost $25.2 million, and the annual operation and
maintenance costs were estimated to be $3.7 million (Ex. 2, p.
181). Later figures, as set forth in Exhibits 1 and 12, raise
these figures to a total of $54.9 million in capital costs and
$6.9 million in operating costs under the assumption that total
suspended solids control would also be required. The latter
amounts would be "slightly lower if treatment based upon
biological (sic) oxygen demand (BOD) was required"” (Petition,
par. 4). At hearing Mr. Robert T. Hawes, City Engineer of Rock
Island, further testified that the cost of full compliance is
estimated to be $54,330,000, and if these costs were spread over
a 20 year period at en interest rate of 8%, the average
residential sewer use charge would increase from $3 charge would
increase from $37.21 to $103.90 per quarter. '
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DISCUSSION -OF- ORDER

The Board determines that Petitioners have shown pursuant to
35 I11. Adm. Code 306.361(a) that exception to 35 I1l. Adm. Code
306.305(e), es it relates to first flush of storm flows, and to
35 I11. Adm. Code 306.305(b) would produce minimal impact on the
receiving stream. Accordingly, the Board will grant the
exception. The Board further will accept the conditions as
apreed to by Petitioners. - ;

The Board notes that the Agency has emphasized that its
support of this petition is predicated on the assumption that the
relief is restricted only to those substantive requirements for
effluent treatment of CSOs, and not to relief from water quality
standards (R. at 94). Rock Island appears to have been aware. of
this condition, and has not objected te it. The Board itself
notes that up to the present time, the United States
Environmental Protection Agency has indicated_that only variance
(i.e. non-permanent) relief from water quality standards can be
granted consistent with the Clean Water Act (see document
entitled "Status Report on Discussions with USEPA", dated OQOctober
4, 1985; this document is part of the record of, and is cited in,
Borden.-.Chemieal -Company--v..--Illinois -Environmental.Protection

Agency, PCB B2-82, «voe-vu PCB ....... , December 5, 1983}, To assure

that this issue is cleer, the Board will introduce into the
Order, as proposed by Petitioners, language identifying the scope
of the exception as granted. .

ORDER

1. The City of Rock Island is hereby granted an exception
from the treatment requirements of 35 I1l. Adm. Code 306.305(a),
as such provision relates to first flush of storm flows, and from
35 I11. Adm. Code 306.305(b), subject to -the following
conditions: .

a. Such exception shall be limited to combined sewer
outfalls 002, 003, 004, 005, and 006 and to bypass
001lA, as identified in this proceeding.

b. The City of Rock Island shall implement all
modifications to its sewer system as identified in
paragraphs 14, 15, and 16 of the petition in this
proceeding.

c. The City of Rock Island shall implement the
shoreline inspection program described in paragrpah
15 of the petition in this proceeding.

2. This grant of exception does not preclude the Agency

from exercising its authority to require as a permit condition a)
a CSO monitoring program sufficient to assess compliance with
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this exception and any other Board regulations, including Section
306.305(c); and b) other controls if needed for compliance,
including compllance with water quality standards.

3. This grant of exception is not to be construed as
affecting the enforceability of any provisions of this exception,
other Board regulations, or the Act.

4. Within forty-five days of the date of this Order, .the
City shall execute a Certification of Acceptance and Agreement to
be bound to all terms and conditions of the exception granted.
The Certification shall be submitted to the Agency at 2200
Churchill Road, Springfield, Illinois, 62706. The forty-five day
period shall be held in abeyance during any period that this

matter is being appealed. The form of said Certification shall
be as follows: .

_CERTIFICATION .

I, (He)' ............................................ . having read the
Order  of the Illinois Pollution Control Board, in PCB 85-214,
dated May 9, 1986, understand and accéept the said Order,
realizing that such ecceptance renders all terms and conditions
thereto binding and enforceable.

................................................

................................................

................................................

IT IS SO ORDERED.
Board Members Joan Anderson and Jacob D. Dumelle concurréd.

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Cocntrol
Board, hereby certify thaf the above Opinion and Order was
adopted on the -v-cveveee . A 'CZ ............ day of ...mﬁw;...' 1986'
by a vote of -..-.. 7-—-(’() ..... .

Porothy M Génn. Clerk
Illinois Pollution Control Board

69-433







PRELIMINARY
ENGINEERING REPORT

for
THE UPGRADE OF
THE ROCK ISLAND WASTEWATER
TREATMENT PLANT

‘December 1997

by
James E. Huff, F.E.

| ><\‘ HUFF & HUFF, INC.

ENVIRONMENTAL CONSULTANTS
' ‘ LaGRANGE, ILLINOIS



T.@BLE OF CONTENTS

L. TN T RODU CTION L.ttt tt sttt s s eacnanassoess i iatieantsnanennneen.
2. EXISTING CAPACITY ANALYSIS
' 2.1 Grit Chamber
2.2 Primary Sedimentation ... ..vvsveveorenervereeeeeeeneneeenrnsennnnnnnn. 3

2.3 Aeration Tanks

...................................................... 4
2.4 Secondary Clarifiers ........ccvvevrvnererone ettt ettt i, 4
2.5 Sludge Digestion Capacity ..v.evevvcvrrrenrineiionervnnneennn. .. Cee 4
3. PROPOSED UPGRADING .....0ivitereii it iieiiiiiiariiiitiin i, 6
3.1 Additional Secondary Clarifier ......ccvviiiiiiii ittt 6
3.2 Primary Sedimentation Modifications .......cocvveiiin it 7
3.3 Sludge Digestion .. .ovuiuiiieiernee i e 7
4, PRELIMINARY COST ESTIMATE . ...iiiiiiiri ittt ittt i iiinae e 9
LIST OF FIGURES
FIGURE1: ROCK ISLAND EXISTING WASTEWATER TREATMENT PLANT
SCHEMATIC uiitiitiiiiiiiesisntsnianntintsnnneareonnnennnnnnn. 2
- LIST OF TABLES
TABLEl:  WASTEWATER TREATMENT UPGRADE COST ESTIMATE ........... 9
LIST OF APPENDICES

APPENDIXA:  SUPPORTING CALCULATIONS
APPENDIXB:  PROPOSED SITE LAYOUT DRAWING



. INTRODUCTION

The City of Rock Island's Wastewater Treatment Plant was last upgraded in the early 1970's. Th:
treatmnent plant was designed to process 8.0 MGD on average, with a peak flow of 16.0 MGD. The
treatment process includes grit removal, primary sedimentation, activated sludge, and seasonal
disinfection, Secondary sludge is currently wasted to the primary sedimentation basins. S ludge is
processed through two anaerobic sludge digesters, then dewatered .1 sand drying beds or a new belt
filter press. Excess flows, not processed thrdugh the treatment plant, are pumped around the plant
and combine with the treatment plant effluent prior to discharge into the Mississippi River. Figure

1 is a simplified flow schematic of the treatment process.

During wet weather events, sludge wash out from the secondary clarifiers has been experienced. To
minirnize this sludge wash out, the City has historically limited the flow through the plant to leveis
below the design maximura flow (DMF) of 16 MGD. In essence, the plant is not currently capable
of processing 16 MGD without significant sludge washouts from the secondary clarifiers. .

Huff & Huff, Inc. was retained by Rock Island to review the design capacity of each unit operation.
From this evaluation, several significant upgrades/modifications are proposed herein. In addition,
a preliminary cost estimate is provided to serve as the basis for proceeding with upgrading the plant.
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As the existing treatment plant was designed in 1970, the engineers likely used the "Recommended
Standards for Sewage Works" by the Great Lakes - Upper Mississippi River Board of State Sanitary
Engineers, or "Ten - States Standards," as it is referred to in the industry. As no change in the .
existing Design Average Flow (DAF) or Design Maximum Flow (DMF) is proposed, the Ten-States
Standards is the appropriate guide for checking capacities. It should be noted that the 1978 Edition
is utilized herein versus the 1968 Edition, which was most likely utilized during the actual design.
The capacity of the existing unit operations under the Illinois Recommended Standards for Sewage
Works (1980), are also included, where they differ. The supporting calculations are included in
Appendix A.

2.1 Grit Chamber

Two-3 foot wide grit chambers are included at the head of the plant. At 16 MGD, the depth in eaci:
grit chamber was calculated to be 4.1 f, versus a maximum depth of the chambers of 6.5 ft. Based
on this comparison, the grit chambers should function properly at flows up to 16 MGD.

2.2 Primarv Sedimentation

Rock Island's plant includes 4 - 2 train primary sedimentation basins, having a total surface area of
12,580 sq ft. When pumping wasts activated sludge bgck to the primaries, generally lower surface
overflow rates should be utilized. Ten-States Standards specifies surface overflow rates of 1000
gpd/sq fi at the DAF and 1500 gpd/ sq ft at the peak howrly rate. Thus, at 1500 gpd/sq ft, the
primaries can theoretically handle 18.9 MGD, which is adequate.

Recognizing problems when waste activated sludge is returned to the primarié‘s;, the Illinois
Recommended standards limits surface overflow rates to 1000 gpd/sq ft in this situation. This
recognition would effectively limit the peak flow rate to 12.85 MGD. However, if the waste



activated sludge was not directed back t0 all of the primaries, the surface overflow rate of 1,240

gpd/sq ft would be acceptable under the Illinois Recommended Standards.

In summary, the pnmancs were adequately sized in 1970; however, the primaries can expect high

solids carryove-r near peak flows so long as the waste activated sludge is pumped to all of the

pnmanes

.

2.3 Aeration Tanks

The acration basins contain 2.67 million gallons of capacity. The design organic loading of 13,344
lbs BOD,/day yields an organic loading of 37 pounds BODy/1000 cu f/day, which is below the
recommended maximum limit of 50 1bs BOD,/1000 cu ft/day. Thus, these aeration basins have

sufficient capacity for treating sewage up to the design flow rates.

2.4 Sgcondary Clarifiers

The treatment plant has 2 - 80 ft diameter clarifiers, providing a total surface area of 10,048 sq f.
Ten States Standards recommends 1200 gpd/sq ft at the peak hourly rate. This equates to a2 design
maximum rate of 12.0 MGD, WhJ.Ch is far short of the 16.0 MGD DMF. Y -

- e e h et g e —— e TS

In summary, the sccondary clanﬁcrs are not capable of processing 16 MGD, and it is gasy to

understand why solids wash out occurs at higher fiow rates.
25 Sludge Digestion Capacity

The two anaerobic digesters, operated in parallel, have a total capacity of 102,430 cu fi. Loading
to the anaerobic digesters is a function of the degree of mixing, with Ten States Standards

!/ The current design was based upon 800 gpd/sq ft; however, the Design Average Flow
of 8 MGD was utilized instead of the Design Maximum Flow.

4



recommending a loading of 40 Ibs of V§S/1000 cu f/day for moderately mixed to 80 Ibs VSS/100¢
cu fday for completely mixed systems.

Rock Island's digesters are not equipped with gas or mechanical mixers, relying on recirculation
pumping. While the injection poin. for the recirculation sludge is varied during the day, every other
day the mixing is switched to the other digester. Thus, Rock Island's operation can be characterized

as moderately mixed, and is capable of handling approximately 40 Ibs VSS/1000 cu fr/day (4100
Ibs VSS/day total) or slightly more.

The cwrent sludge generation rate at Rock Island is estimated at approximately 10,000 tbs VSS/day.

Thus, the anaerobic digesters-are.currently operating at loadings over 2 times recommended levels. :5
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3. PROPOSED UPGRADING

Based upon a review of the actual capacities of the existing unit operations, several additiens and
modifications are proposed herein to improve the overall operation. Appendix B contains a site

layout of the treatment plant depicting the proposed upgradings.
3.1 Additional Secondary Clarifier

Space limitations at the Rock Island Treatment Plant are significant. There is room to add one-65
ft diameter secondary clarifier adjacent of the present two clarifiers. This would increase the total
surface of the secondary clarifiers to 13,364 sq fi. Under Ten States Standards, a surface overfiow
rave of 1200 gpd/sq ft is acceptable, which equates to 16.0 MGD of capacity. Under the 1llinois
Recoramended Standards, the peak rated capacity would be 13.3 MGD. vHOcher, flows above 13,3
MGD aze typically of short duration at this treatment plant, so operating at surface overflow rates

above 1000 gpd/sq ft for short periods of time is not expected to create any compliance issues.

The flow for the new clarifier will be obtained equally from both a¢ration basins through stop gates
in the overflow channels. Two 24-inch lines (one from each aeration basin) will run past both
existing clarifiers, before combining into a single 30-inch line. Due to serious space constraints

these 24-inch lines will be set on top of the existing 36-inch lines.

Wastage from the ¢larifiers will be limited to just the new clarifier. The other two clarifiers will
return sludge to the two aeration basins without any modifications (except no sludge wastage). A
new pump house with return sludge pumps will be constructed. Return sludge from the new clarifier

will be directed into the existing influent line to the aeration basins, frem the primaries.

A solenoid valve on a sludge wastage line will opened every hour for a preset (but ad:iustablc) time
period, sending sludge to thickening. Three return sludge pumps are proposed: one backup, one
constant speed, and one on a variable drive. The veriable drive punp would be adjusted up or down
based upon the sludge blanket depth in the new clarifier.

6



3.2 Primary Sedimentation Modifications

Currently waste activated sludge is sent into all eight primary sedimentation bays. With the new
sludge wastage iine described above, 100 percent of the waste activated sludge would be directed
to the furthest west primary sedimentation bay only. This bay would not receive any primary flow
until the inlet flow reaches 14.4 MGD. At flows above 14.4 MGD, existing valves on the inlet to
this bay would be manuaily opened. The opening between the two bays in the western most primary

would be reduced to minimize cross flows between basins.

As sedimentation is a function of the surface overflow rate, the siudge level in the basin is
theoretically not relevant. Assuming the flow in the sludge thickening primary is limited to 1000
gpd/sq ft due to the secondary sludge, this basin would handle.

1000 god |1,606 sq &
g"fﬁ‘ I _1.6MGD

The remaining five would have the following surface overflow rates at peak flow:

16 mgd - 1.6Egd|
' [11,246'sq & = 1420 gpd/ sq ft

From Appendix E of the Illinois Design Standards, this would yield approximately 28 percent
removal of BOD; across the primaries. '

3.3 Sludge Digestion

As noted in the previous section, the current anaerobic digesters are overloaded. A new aerobic

digester primarily for the waste activated sludge is proposed.




The aerobic digester would be tn'anéularly shaped and located, south of the new 65-ft diameter
clarifier. The digester would have 36,000 cu ft of capacity, plus a 3,000 cu ft thickener/supematant
decant chamber. Assuming all of the waste activated sludée were directed to the acrobic digester,
the loading would be 63 pounds of VSS/day/1000 cu ft. Illinois Recommended Standards for
Sewage Works (1980) specifies loading less than 80 pounds of VSS/day/1000 cu fr. Note that the

proposed aerobic digester is as large as can be built on the available land.

Sludge wastage to the aerobic digester would be with the existing sludge pumps from the primaries,
When drawing off sludge from the primary bay utilized for thickening the waste activated sludge,
a simple valving change would be necessary. This flexibility would allow the operator to direct
sludge to either an anaerobic digester or an acrobic digester from each sedimentation bay. Sludge
from the acrobic digester will be directed back to the sludge pumps for application to the sludge
drying beds or the belt filter press. , .



4. PRELIMINARY COST ESTIMATE

Table 4-1 presents the preliminary costs for the proposed upgrading. The secondary clarifier is
projected at approximately $400,000, including the piping and pumps. Modification of the primary
sedimentation bay to a sludge thickener is estimated at only $15,000, and the aerobic digester at

$217,000. With permitting, engineering and contingency, the budget cost is $822,000 for upgrading.
the Rock Island Wastewater Treatment Plant.



TABLE 4-1
CITY OF ROCK ISLAND

WASTEWATER TREATMENT UPGRADE COST ESTIMATE

ltem Cost, $
SECONDARY CLARIFIER
Equipment Purchase 116000
Concrete Tank 158000
install Equipment in Clarifer 25000
Slide gates on Aeration Basin Channels 2000
New 24/30" line to clarifier 27000
3 return sludge pumpsé& Control Panel 36000
PLC with solenoid valve for wastage 5000
Bldg for pumps & Digester blowers 29000
Return sludge piping, 16" _ 2000
400000
CONVERSION OF ONE PRIMARY TO SLUDGE THICKENER
4" Feed Line 10000
Moaodification to Bay opening 5000
13000
AEROBIC DIGESTER FOR 2NDARY SLUDGE
Equipment
Blowers 30000
Diffusers 7000
Sludge pumps 12000
Concrete Tank, 37000 cu ft 123000
Diffusers installed 8000
Piping/Valves from Primary Sludge Pumps 12000
Piping Supermiatant to Primary Effl Line
& Telescopic Valve _ 10000
Piping Digested Sludge to Front of West Primary 15000
192000 217000
ENGINEERING & PERMITTING - 90000
80000
CONTINGENCY, 15% 100000
100000
TOTAL 822000

FAIDOC\ROCKIS ~ 1 \WWTPS.WK4
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11.

12.

ROCK ISLAND
COMPLIANCE SCHEDULE

City authorizes Huff and Huff, Inc. (“Huff”)
to review Mill Street Sewage Treatment
Plant (“Plant”) to determine potential
limiting units.

Huff completes review,

Meeting with Hlinois EPA to discuss
necessary improvements to Plant. City
completes review of Huff’s evaluation and
authorizes Huff to prepare a Preliminary
Engineering Report for Plant upgrade
necessary to achieve 16 MGD Design
Maximum Flow.

Preliminary Engineering Report submitted
to Illinois EPA.

City solicits requests for proposals from 18
companies for engineering design of Plant
upgrade.

City receives 12 proposals for design work.,

Illinois EPA approves Preliminary
Engineering Report.

City interviews potential consultants.
City Council authorizes hiring of Triad

Engineering Incorporated (“Triad”) to
design Plant improvements.

. City submits pre-application for L.oan

Assistance for Plant improvement, and
conversion of twe storage basins to
treatment facilities.

Contract executed with Triad.

City solicits requests for proposals for
Construction Manager for Plant upgrade.

September 2, 1997,

September 10, 1997.

October 16, 1997.

November 26, 1997

December 30, 1997.

January 27, 1998.

February S, 1998.

February 17 and 18, 1998,

March 2, 1998,

March 30, 1998.

May 6, 1998.

May 19, 1998.



19.

20.

21.

22.

23.

. City receives 4 management proposals.

. Triad submits Draft Preliminary

Engineering Report.

. City completes review of Draft Preliminary
Engineering Report and expands scope tn

include refurbishment of digestors and use
of fine bubble aeration to mix aeration
basins and Triad begins to revise report.

. City Council approves hiring of General

Contractors, Inc. as Construction Manager.

. Triad submits Final Preliminary Engineering

Report including refurbishment of digester
and aeration mixing changes requested by
City.

. City completes review of Final Preliminary

Engineering Report and submits the report
to the Illinois EPA with accompanying
documentation to address Facilities
Planning issues for Plant improvements,
basin revisions and Black Hawk sewer
replacement projects.

Ilinois EPA responds to planning
information submitted by City.

City Council approves amendment #1 to
Triad contract to cover additional work for
digester refurbishment and aeration mixing.

Conference call between City and Illinois
EPA to discuss December 21, 1998 letter.

City notifies Illinois EPA that it is
withdrawing request to participate in the
Low Interest Loan Program.

Triad submits draft of Final Design to City
for review.

June 9, 1998.

June 15, 1998,

June 29, 1998.

Aagust 10, 1998.

Se.ptember 25, 1998.

November 2, 1998.

December 21, 1998.

December 30, 1998.

January 19, 1999.

January 20, 1999,

April 9, 1999,



24. City scheduled to complete review of Final ~ April 16, 1399,
Design and provide comments to Triad.

25. Triad scheduled to submit Final Designto  April 23, 1999.
City.

26. City scheduled to submit Construction April 30, 1999.
Permit application to Illinois EPA based
upon Final Design.

27. Assumed completion of Illinois EPA June 30, 1999.
review and issuance of Construction Permit
(60 day review).

28. City solicits construction bids. July 31, 1999.

29. City awards contract for consiruction of September 20, 1999.
improvements to Plant.

30. Completion of construction., QOctober 1, 2001.

301221811






BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CITY OF ROCK ISLAND, )
)
Petitioner, )

) PCB 98- 164

V. ) (VARIANCE)

)
ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY, )
)
Respondent. )

AFFIDAVIT OF ROBERT T. HAWES

I, Robert T. Hawes, being duly sworn and under oath, hereby state as follows:

1. I am the Director of Public Works for the City of Rock Island;

2. I have read the aitached Amended Petition for Variance and am knowledgeable of
the material facts stated therein; and

3. Those material facts are true and correct to the best of my knowledge and belief.

E(}ﬁw’t "7*1 aurs”

Robert T. Hawes
Affiant

Subscribed and Sworn to Before Me
this /77 day of (iprel- , 1999.

Notary Public

My commission expires: @W‘“‘% R Roo3

T’
[
Rty Public, h&

30102625.1






CiTY OF ROCK ISL.AND
WASTEWATER TREATMENT FACILITY MODIFICATIONS

PROJECT SCHEDULE
Excente Contract April 8, 1998 3
Notice to Proceed April 13, 1998
Complete Dzsign Meneandum May 10, 1998
Complcie Preliminary Design Sepiember 16, 1998
Complete Final Design November 30, 1998
Bid Opening March (09, 1999
Award of Cocsiruclion Contraci March 29, 1999
Camplete Consiruction December 31, 1999

Milestone schedule dates are contingent on timely review and approval of deliverabics
and regulatory authoritics.






BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CiTY OF ROCK ISLA? D,

Petitioner,
PCB ¢§-
v, (VARIANCE)
ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY,

St Nt St S Nt Nt Nt Nt V™ et

Respondent.

AFFIDAVIT OF ROBERT T. HHAWES

I, Robert T. Hawes, being duly swom and under oath, hereby state as Tollows:

1. I am the Director of P ic Wo. ... .or the City of Rock Istand;

2 I have read the attached Petition for Variance and am knowledgeabie of the
material facts stated therei:i; and

3 Those material facts w2 true spel correct 1o the best of my knowledge and belief.

ﬁ VM’TWW,V ‘

Robert T, Hawes
Affiant

Subscri bcj and S\mrn to Bcforc Me
this £¥% day of _ 7, . 1998.

Notary Puo%c ;

My commission expires: _Q"‘ 2 ’/' / fq?
~OFFICIAL SEAL” EGEIVE

s
L . olate
tommxgnn Expires Jan, 22, 1999 JUN

|_ROY M. HARSCH

30102625.1




CERTIFICATE OF SERVICE
The undersigned certifies that a copy of the forcgoing Notice of Filing and Petition for
Variance of The City of Rock Island was filed by hand delivery with the Clerk of the Illinois
Pollution Control Board and served upon the parties to whom said Notice is directed by firs:
class mail, postage prepaid, by depositing in tae U.S. Mail at 321 North Clark Street, Chicago,
Illinois on Tucsday, Junc 2, 1998,

T
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INVOICE

026708
m pre L Brt it o RS ]

g Nome . >
O Firm

Address

Transaction Date _6\72:«72_ .

R el

K . ~oady T T y ] ‘ ‘ A Rl t“'_..*’ ~0‘§PAYMBNT "_;_"m _-'_B,-,

mm‘v"i‘:ﬁmﬂm Hlng P, Cash _ Check T e—
I / #2410 2,

o :'Desenjmon ' SRR awEy P PTG e et T Amunt -

= | P (43 -"73 '4-5"f~~-~~- ! R R IR MY -4 1Y

GARDNER, CARTON & DOUGLAS ‘The Northern '!‘ru.l Company 264102
QUAKER TOWER Chicago, Hinels
321 NORTI CLARK STREET
CINCAGO, ILLINOIS 60610-4795 gn1 3

T—

DATE CHECK NO. CHECK AMOUNT
6/2198 264102 75.00*

Vold after 80 days

PAY THE SUM 75 DOLLARS AND 00 CENT G eeseerossisss

i,

10 THE II. Pollulion Control Board

Og,? ER State of llinois Center

100 W. Randolph St. Ste 11-500
Chicago, Il 60601

Plaailir iy e = o 2

ekt 020 1207400045 22308059,




