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I. Project Description

As a result of repeated flooding and property damage within localized areas, the City of
Elgin contracted Carroll Engineering and Associates to complete, and subsequently
summarize, an analysis of the storm and sanitary sewers within the problematic areas.
The Study Area is located mainly along Cooper Avenue and Preston Avenue and is
bounded on the north by Hartwell Ave., Polly Court on the east, Chester Ave. on the south
and Dundee Avenue on the west. An additional area with a history of flooding lies along
Bellevue Avenue between River Bluff Road and Cooper Avenue.

The study area is not located within a combined sewer area, although the sanitary sewer
drains to the Fox River Water Reclamation district through combined sewers south of the
study area. The storm sewer in the vicinity drains into the Fox River at the north end of
Bellevue Avenue.

In order to gather the necessary information to analyze the system and complete the study,
a land surveying crew obtained elevations on the major components of the sewer systems.
The survey results (manhole rim and invert elevations) were then combined with records
made from onsite inspections to compile an accurate picture of how the systems function.

I1. Existing Conditions

As is commonly the case in older neighborhoods, parts of the sewer system are aging
while other sections have been replaced more recently. The field inspections and sewer
televising information revealed many deficiencies that would restrict the efficiency of the
sewer systems. However, there was no individual problem (such as an illicit connection
between storm and sanitary sewers) serious enough to be labeled a direct cause of the
flooding.

In addition to the field inspections completed as part of the study, the City provided
Carroll Engineering with records and documented instances when flooding occurred.
From these existing records, which were composed mainly of resident contacts, it appears
that the most critical area is near the intersection of Preston and Cooper Avenues. The
information obtained from these contacts focus not only on the severity of the flooding
but also their frequency.

It is clear that the intersection of Cooper and Preston does indeed flood during a moderate
to heavy rain events. According to the documented records, the flooding occurs soon
after a high-intensity rain begins but dissipates within a reasonable amount of time after
the rain ceases. It does appear that street flooding, if significant enough, will cause
property damage to adjacent homes and buildings. The records are quite clear in stating
that the most significant property damage is due to surcharging into the basement floor
drains via the sanitary services.



I11. Analysis Method

In order to analyze the flooding problem within the study area, enough field information
was gathered to create an accurate model of the City’s sewer systems. This model was
created within the SWMM software, a program respected within the industry and
specifically designed to dynamically depict a sewer system.

In order to model the sanitary system, the as-built information from the survey was
compiled and entered into the software. Also factored into the hydraulic model were any
pertinent details recorded in the field inspections. These details included, for the most
part, deficiencies noted in the sanitary structures. As there are three main components
that comprise the flow within a sanitary sewer; flow values were added for wastewater,
inflow and infiltration. The three components are summarized below:

Waste Water flows were based upon the number of properties (house, restaurants, etc.)
that connect to each section of the sanitary sewer system. To provide a model of actual
wastewater usage, the flow was varied over the hours of the day. This varied usage, or
Diurnal Flow Variation, is based on the amount of wastewater entering the system over a
24-hour period.

Infiltration is caused by groundwater, and is based on defects such as cracks in the sewer
as well as “allowable” flow amounts that are bound to enter any sewer system. The
allowable infiltration rates and flow rates per defect are both based on accepted industry
standards. However, these rates were increased at locations where previous soil borings
indicated that the water table is above the sanitary sewer. In the critical flooding area near
the intersection of Preston and Cooper, past soil borings indicate that the groundwater
ranges from 4 feet to 8 feet below the ground surface. However, the sewer in the area
ranges from 8 to 12 feet deep. This area is obviously prone to abnormally high amounts
of infiltration, since the soil surrounding the pipe and most of the manhole structures is
completely saturated. Since groundwater is a relatively constant presence, the infiltration
rates were not varied over the 24-hour analysis period.

Inflow is based solely on defects observed in individual manholes that will allow storm
water to enter the sanitary system. The flow amounts for each defect are based upon an
accepted industry standard. However, the runoff amounts were varied over the 24-hour
period to simulate the effect of an actual rain event.

In order to simulate a “worst-case” scenario, the model was constructed so that the peak
storm water runoff coincides with the peak hour of wastewater flow (common times for
showering, doing laundry, dishwashing, etc). Therefore, the model was established to
simulate a storm that begins just before the peak hours of water usage. After the model
was constructed, the data for each section of sanitary sewer was examined to determine
critical factors such as flow rate, velocity and evidence of surcharging.

Similar to the sanitary sewer system, as-built information for the storm sewer was
collected and entered into the SWMM software. Unlike the sanitary, however, the flow
consisted entirely of storm water runoff rather than a compilation of wastewater flow,
inflow/infiltration, etc. The runoff volumes were generated from data collected from past
rainfall events within the City of Elgin. For the purposes of the system model, a 10 year
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storm was chosen as the critical event. This choice was based on common current design
standards for storm sewer within local communities. To further understand the existing
capacity of the storm sewer, critical locations (i.e. multiple accounts of flooding) were
analyzed. Paramount on the list of critical flooding areas is the intersection of Cooper
Ave. and Preston Ave. The capacity of the storm sewer exiting this intersection was
compared with the volume of downstream runoff generated from various storm events.
For this evaluation, the flow was calculated using the formula Q = CIA, where Q is the
flow, C is the runoff coefficient, I is the intensity and A is the drainage area in acres. The
results are summarized below:

Time of Concentration:
total distance of 1330 feet /(0.5 ft/sec X 60s/min) + 10 min = 54 min
where 0.5 feet per seconds is the average speed of the runoff and 10 minutes is
added for saturation time
Conservative Tc = 50 minutes
A = 47.4 acres (area upstream of the Cooper and Preston intersection)
C =0.35 (assumed for typical residential areas)

2 Year Storm: (using conservative Tc of 50 min), | = 1.7 in/hr
Q=0.35x1.7x47.4=28cfs

5 Year Storm: | = 2.1 in.hr
Q=0.35x2.1x47.4=35cfs

10 Year Storm: | = 2.5 in/hr
Q=0.35x25x47.4=41cfs

Storm Sewer Capacity: 24 diameter at 0.1% = 7.15 cfs

Obviously, the existing storm sewer is extremely inadequate to carry the runoff from even
a 2 year storm event. For this reason, the storm sewer will surcharge and eventually flood
the intersection entirely during a heavy storm.

Evaluation Results

Based on the age of the sanitary and storm sewer systems, the condition of the pipe and
structure materials display all of the defects that one would expect. In other words, it is
no surprise brick manholes are leaking, that the pipe has cracked in certain locations or
that debris has accumulated within the pipes and structures.

Included with the documentation furnished by the City were televising tapes for the storm
sewer. These tapes revealed many instances where a dip is present along a sewer run.
Many of these dips were significant, and resulted in water standing at a depth greater than
one-half of the pipe diameter. In three separate instances, the dips in the storm sewer
were severe enough that sections of the pipe were completely full during dry weather
conditions. Unsurprisingly, these dips were centralized on Cooper Avenue, a short
distance downstream from the critical flooding area. Since the sewer does not run
downstream at a constant slope, water cannot pass through without surcharging of the
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upstream manholes and sewer. When the surcharging actually extends out of the
structures and into the street, flooding is the result. Additionally, the sediment and other
debris that accumulates wherever standing water is present will further constrict water
flow.

More significant than the structural deficiencies within the system, however, is the
undersized and slightly sloped storm sewer that runs west down Cooper Avenue. From
Preston to Bellevue, the survey information consistently indicates slopes less 0.5%.
Although the pipe increases to 27 inches in diameter, the hydraulic capacity is not nearly
sufficient to handle storm water runoff from significant rain events. In essence, the
undersize pipe is restricting flow to the point where the roadway is acting as a quasi-
detention pond. Additionally, the storm sewer running north on Bellevue from Cooper to
River Bluff has equally minimal slopes, although the diameter has been increased to 36
inches.

The majority of the deficiencies, however, are located within the sanitary system. Aside
from the expected defects that increase water from inflow and infiltration, the capacity in
certain areas of the system appears to be significantly inadequate. Once again, the critical
area is the intersection of Cooper and Preston. The manhole (MH 015340) in this
intersection receives flow from the north, south and east and discharges flow to the west.
While the westerly pipe is greater in size than the three sewers flowing into the manhole,
its slope is too minimal to carry the flow downstream (see Appendix E). Additionally,
survey elevations from two sewer lengths downstream of the MH 015340 indicate that the
pipe is back-pitched. In short, the sanitary sewer running in Cooper Avenue lacks
capacity because it is under-sized and laid too flat. As the sewer backs up, the manholes
begin to surcharge. The hydraulic pressure then forces sewage up the sewer services and
into basement floor drains. The SWMM model indicates moderate to severe surcharging
in the pipe both upstream and downstream of MH 015340. This surcharging is certainly
significant enough not only to cause flooding through basement floor drains but also
within the street itself.

Recommendations

While analysis of the sanitary sewer within the study area indicates that the system has
adequate capacity for the expected wastewater usage, standards require that the sewer be
designed to accept some of the inflow/infiltration (I/1) that will inevitably occur.
However, when additional flows are added by I/l experienced in an aging system, the
system capacity is not sufficient. However, it is simply not economically feasible to
reconstruct the majority of the sanitary system within a short period of time. Corrective
measures that will alleviate surcharging and reduce flooding while remaining
economically viable are as follows:

a) Upsize sanitary sewer on Cooper Avenue from Cedar Street to Preston Avenue.
This option would not only provide a larger pipe to carry the sanitary flow, but would
eliminate the pipe sections with a slope well under the minimum (as defined by the
Illinois Recommended Standard for Sewer Works). Using the current invert
elevations for MH 015340 and 015389, there is an adequate elevation difference to
install the pipe at a constant slope of 0.25%. At this slope a 15” diameter would
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b)

d)

provide sufficient capacity for the anticipated flow. The increased capacity would not
only alleviate flooding upstream near Preston, but also on Bellevue Avenue as well.

Connect the sanitary sewer from the intersection of Preston and Congdon to the
intersection of Bellevue and Congdon. This option would divert a large portion of
the sanitary flow away from the critical area of Cooper and Preston. Using the current
invert elevations of MH 015358 and MH 015392, there is an adequate elevation
difference to install the pipe at a constant slope of 0.70%.

Install overhead sewers. Installation of overhead sewers would eliminate the need
for basement floor drains within the flood-prone areas. In this manner, the sanitary
system could surcharge without flooding private property. This solution could be
implemented on a house-by-house basis so that corrective measures can be
immediately implemented in the most critical areas.

Eliminate sources of I/l throughout the system. Using a combination of pipe
lining, manhole repair and removal and replacement of manhole lids, inflow and
infiltration within the system can be greatly reduced. If the sanitary sewer would be
utilized to carry wastewater with small amounts of I/l only, flooding would be greatly
reduced if not eliminated entirely. This option has the advantage of being
implemented in stages, in which the most deteriorated areas could be addressed first.
Of course, any downstream areas would obviously benefit from the reduction of I/1.

With respect to the storm sewer, there is no quick and easy method to remedy the lack of
capacity within the existing system. However, there are solutions that can certainly be
implemented to alleviate the flooding issues.

a)

b)

Upsizing sewer capacity on Cooper Ave. This can be accomplished by removing
and replacing the existing sewer, or (more simply) by constructing a parallel sewer to
act as an overflow route when surcharging occurs. The upsized sewer will not only
carry more runoff, but will also provide a storage volume to allow surcharging without
street flooding. To make this option truly effective, the storm sewer capacity on
Bellevue would have to be increased as discussed below.

Upsizing sewer capacity on Bellevue Ave. In the existing system, the storm sewer
slope is minimal from Cooper to Storm Manhole 0018 (approx. 600 feet north of
River Bluff), and then increases sharply from River Bluff to the river. If the existing
36 inch pipe could be upsized or supplemented with a parallel overflow sewer, the
runoff could easily be carried to the river even during significant rain events.

Divert portions of the drainage basin to detention areas. The existing detention
pond just west of Hiawatha is fairly large and could be upgraded to contain a greater
storage volume. After a brief analysis, it was determined that the elevations simply do
not allow for gravity sewer to be installed from the intersection of Cooper and Preston
to the detention area. However, the elevations are sufficient to install a storm sewer
from the intersection of Preston and Page directly east to the pond. This would
redirect some runoff from the flood prone areas, and would provide an overflow route
when the intersection of Cooper and Preston is flooded. It should be noted, however,



that a full topographic survey would be required to determine the extent of the pond
upgrading necessary to handle the additional runoff.

As with any system of significant size, both the sanitary and storm sewers within the
Study Area are complex. For this reason, the best option to alleviate flooding is not one
solution but a combination of work efforts. Our recommendations have been outlined
below.

Sanitary Sewer:

Due to the toxins and bacteria found in sewage, sanitary flow flooding into private
residences and/or business presents obvious health concerns. Therefore, addressing the
inadequacies of the sanitary sewer should be a priority for the City.

The first step to be taken would be further inspection of the sanitary sewer, focusing on
the pipes themselves. This could be done with sewer televising and/or smoke testing.
These investigations would allow major sources of 1/I to be located and demarcated for
repair. Also, it is very possible that an improper connection with the storm sewer and/or
basement sump would be identified. The inspection could be done at a relatively low
cost, especially if City forces were utilized. Reducing I/l would benefit the entire
downstream sanitary system.

The second option we recommend is the implementation of a cost sharing plan for the
installation of overhead sewer lines. Most importantly, this option puts responsibility into
the resident’s hand, and allows them to take an active role in eliminating their flooding
problem. Typically, each resident would have to contract the work (to be completed in
accordance with City Specifications) and would make a formal application for the cost
sharing.

Of course, the long-term solution to the problem would be upsizing sewer capacity along
Cooper Avenue. By increasing the pipe size and slope, the sewer would become be able
to carry the necessary amount of flow through the Study Area.

Storm Sewer:

Similar to the sanitary sewer, the problem within the storm sewer system are a direct
result of insufficient pipe capacity. Unlike the sanitary system, however, there are no
localized solution options such as the elimination of I/ or the installation of overhead
sewers. The City cannot utilize the existing detention area to the immediate west of
Hiawatha since the elevations prevent a direct connection from the storm manhole at
Cooper and Preston to the detention area.

The most effective solution would be upsizing the sewer capacity along Cooper and
Bellevue. The existing grade drops significantly from the intersection of Preston and
Cooper to the river outfall along Cooper and Bellevue Avenues. The topography should
be utilized to increase pipe slopes exiting the Study Area. These increased slopes, in
conjunction with greater pipe sizes, will make the storm sewer capacity adequate for a 10
year storm event.



Conclusion:

While the street flooding occurs regularly during significant rain events, it is our
understanding that the flood duration is relatively short. It appears that the majority of the
actual property damage is caused by sanitary sewer backup into the basement floor drains
and less by the street flooding. For this reason, we believe that the sanitary sewer should
be addressed first and foremost. The first action item recommended would be the
location and elimination of Inflow and Infiltration (I/1).

However, the fact remains that the permanent solution to the flooding problem will be
increasing the capacity of the storm and sanitary sewers along Cooper and Bellevue
Avenues. Again, increasing capacity can be accomplished by rerouting flow currently in
the system around the bottleneck. The construction of new or additional sewers will be
costly, as the improvements to the underground sewer will entail reconstruction of these
streets and other utilities that cannot be safetly supported during the excavations. It is
very important to note that a full scale reconstruction would allow work simultaneously
on the storm and sanitary sewer, reducing flooding in both systems.

Prepared by:

Nicholas Becker, P.E.
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Cooper-Preston-Bellevue Study

CITY OF ELGIN

Sanitary Sewer Manhole Defect Summary

Cross Streetf or Structure | Structure
Manhole Number Street Name Location Desc. Surface Cover Type Material | Condition Comments
015373 Preston Avenue Ford Avenue Asphalt Traditional Brick Fair Bench is Poor, Leaks
015374 Preston Avenue Hartwell Avenue Asphalt Gasket Brick Fair Debris in MH, Leaks
015377 Preston Avenue Ludlow Avenue Asphalt Gasket Brick Fair Leaks
015358 Preston Avenue  Congdon Avenue Asphalt Traditional Brick Fair Ponding & Leaks
015355 Preston Avenue Keep Avenue Asphalt Gasket Brick Fair Poor Benchwall
015359 Congdon Avenue Mid Block Asphalt Traditional Brick Fair Debris in MH
015361 Congdon Avenue " Hiawatha Drive Asphalt Traditional Block Fair Leaks, Debris, Standing Water
015495 Congdon Avenue Mid Block Grass Traditional Block Poor Bricks Missing, Standing
) Debris & Sewage, No Bench
. . ) Bricks Missing, Standing
015360 Congdon Avenue Mid Block Asphalt Traditional Block Fair Debris & Sewage, No Bench
015350 Preston Avenue Lincoln Avenue ‘ Asphalt Gasket Brick Fair Bench is Poor
015348 Preston Avenue Chester Avenue Asphalt Gasket Brick Fair Leaks, No Benchwall
015345 Preston Avenue Slade Avenue Asphalt Gasket Brick Fair Leaks, No Benchwall
015341 ~ Preston Avenue Page Avenue Asphalt Gasket Brick Fair Some roots
015343 CooperAvenue ~ MidBlock  Asphalt Traditional ~ Brick  Poor Mortar Missing, Leaks
015340 _ Cooper Avenue _ Preston Avenue  Asphalt - Gasket - Concrete Fair Leaks, Pipes running full
015458 Cooper Avenue Betwlc-aite):r;resstton & Asphalt Gasket " Concrete Good Leaks, Debris
013%  CooperAvenve  LberySteet  Asphell  Tradiional  Bic  Poor leaks
015457 Cooper Avenue - Liberty Street Asphalt Gasket ~ Concrete Fair _Leaking atjoints
015456 Cooper Avenue Dundee Avenue Asphalt Gasket Brick Fair Mortar & Bricks Missing
015459 Cooper Avenue Morton Avenue Asphalt Gasket Brick Poor Mortar M|s§|ng, Leaks,
) ) B ) B Bench is Poor
015460 Cooper Avenue Morton Avenue Asphalt Gasket Brick Poor Mortar & Br{cks Missing,
R . , , . . (ConeisPoor
015461 _ Cooper Avenue Hill Avenue Asphailt Gasket Brick Poor Mortar Missing, Pipe running full
015462  Cooper Avenue  Duncan Avenue Asphalt _ Gasket Brick Poor Mortar Missing, Bench is Poor
015463 Cooper Avenue  Bellevue Avenue Asphalt ~ Gasket Brick Fair No Benchwalls
015600 Cooper Avenue Bellevue Avenue Asphait ~ Gasket Concrete Good . _Pipes half full i
015189 Cooper Avenue Cedar Avenue Asphalt Gasket Brick Fair Mortar & Bricks ‘Mlssmg, Leaks,
i - - S ) Ber]ch is Poor
N 015662 ) '7 Cooper Avenue Libertyr Srfrgzwe't - ' » As;;halt Traditionalr Brick Fair_ - o 7. )
016332 Cooper Avenue Dundee Avenue ~ Asphalt ~ Gasket  Brick Poor  Mortar Gone, Leaking at Bottom
015329 Cooper Avenue Morton Avenue Asphalt Traditional Brick Poor Mortar &.Brupks Missing, Leaks,
B - ) i N J i N Misaligned Frame
015324 Cooper Avenue Hill Avenue Asphalt Gasket Brick Fair Mortar & Bricks Missing,
) o S ] Bench is Poor
015317 Cooper Avenue Duncan Avenue ~ Asphalt Gasket Brick Fair Mortar Missing
015314 Cooper Avenue Bellevue Avenue Asphalt Gasket Brick Poor Mortar Mlss_lng, Leaks,
v , ] v Bench is Poor
015402 Bellevue Avenue  North of River Bluff  Asphalt Gasket Brick Poor Mortar & Bricks Missing
015394 Bellevue Avenue  River Bluff Road  Asphalt Gasket Brick Fair Morntar & Bricks Missing,
] Leaking, Debris
015393 Not I_:ounfj ) o
. ' N . Mortar & Bricks Missing,
015401 Bellevue Avenue Liberty Street Asphalt Gasket Brick Poor Leaking, Debris
015508 Bellevue Avenue River Bluff Road Asphalt Gas_ket Brick Poor
Between River BIuff Mortar & Bricks Missing,
015400 Bellevue Avenue W Y Asphalt Gasket Brick Fair Misaligned Frame, Leaking,
& Congdon Ave. Debri
ebris
015392 Bellevue Avenue  Congdon Avenue Asphalt Gasket Brick Fair Mortar &L[Z;E:%Mlssmg,
015391 Bellevue Avenue Between Congdon Asphalt Gasket Brick Fair South pipe flowing 3/4 full

& Cooper Ave.
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CITY OF ELGIN
Cooper-Preston-Bellevue Study
Sanitary Sewer Manhole Defect Summary

Cross Street or Structure | Structure
Manhole Number Street Name Location Desc. Surface Cover Type Material | Condition Comments
015390 Bellevue Avenue  Dotween Congdon )\ oy Gasket Brick Fair
& Cooper Ave.
015500 " Bellevue Avenue Congdon Avenue Asphalt Gasket . Brick Fair
015499 Bellevue Avenue  Doiween Congdon Grass Traditional Brick Fair Eroded Benchwall

& Cooper Ave.




CITY OF ELGIN
Cooper-Preston-Bellevue Study

Storm Sewer Manhole Defect Summary

Structure [ Structure
Manhole Number Street Name Surface Cover Type Material | Condition Comments

SM0820046 Page Avenue Asphalt Closed Lid Brick Poor
SM0820033 Cooper Avenue Asphalt Closed Lid Brick Fair Leaves & Siltin MH

A1 Coopér Avenue Asphalt ClosedLid  Concrete Fair v No Bench
SM0820032 Cooper Avenue Asphalt Open Grate  Brick Fair

A9 Cooper Avenue Asphalt Closed Lid Brick Fair
SM0820010 Cooper'Avenue Grass Closed Lid Brick Fair Holding Water
SM0820009 Cooper Avenue Concrete Closed Lid  Concrete Good

A4 Cooper Avenue Asphalt Closed Lid Brick Poor Holding Water
SM0820030 Cooper Avenue Asphalt Closed Lid Brick Fair
SM0820031 Cdober Avenue Asphalt Closed Lid Brick Fair Holding Water
SM0820029 CobberAvenue Asphalt Closed Lid Brick Fair
SM0820028 Cooper Avenue Asphalt Closed Lid Brick Fair
SM0820027 Cooper Avenue Asphalt' Closed Lid Brick Fair

SM0820022  Bellevue Avenue  Asphalt Closed Lid Brick Fair 7

SM0820021 * Bellevue Avenue ‘ Asphalf 7 Closed Lid Brick Fair Water Pohding
SM0820020 Bellevue Avenue  Asphalt Closed Lid Brick Fair '

A5 Bellevue Avenue  Asphalt Closed Lid Brick Fair
SM0820019  Bellevue Avenue  Asphalt Closed Lid Brick  Fair
SM0820018  Bellevue Avenue  Asphalt Closed Lid  Brick  Fair
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8 WEST COLLEGE DRIVE « ARLINGTON HEIGHTS, ILLINOIS 60004 « 312-870-0544

August 27, 1986
File No. 8769

City of Elgin
15¢ Dexter Court
Elgin, IL 68120

Attn: Mr. Syed R. W. Ally, P.E.
Civil Engineer II

Re: Geotechnical Investigation
Cooper Avenue Sanitary Sewer
Elgin, Illinois

Dear Mr. Ally:

We are submitting our report for the subsurface soil
investigation completed for the planned sanitary sewer
improvements along Cocper Avenue in the City cf Elgin, Illinois.

The purpose of the investigation was to determine generail
subsurface soil and ground water conditions for use in design and
construction of the proposed improvements.

SCOPE OF THE INVESTIGATION

The field investigation included layout of 4 borings at the
approximate locations indicated on the enclosed sketch. We
drilled the borings to a depth of 18.0 feet below the existing
surface. The soils at each location were auger drilled and
samples obtained using a shelby tube in predominantly cchesive
soils and a split spoon in predominantly granular soils. Soil
profiles were determined in the field and soil samples returned
to the laboratory for additional testing including determination
of moisture content, dry unit weight and unconfined compressive

strength.

RESULTS OF THE INVESTIGATION

The enclosed boring logs indicate the soil conditions encountered
at each bore location. The pavement is underlaid by poor soil
conditions extending to depths of 4.9 feet to 12.5 feet. These
soils are classified as black silts (topsoil), gray silt with
organic matter, and loose silt. These soils are typically high

" DRILLING « CORING « INSPECTION « QUALITY CONTROL « LABORATORY TESTING . ENGINEERING
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Page 2

File No. 8769
Re: Cooper Avenue Sanitary Sewer
Elgin, Illinois

in moisture content, low in density and low in strength.

The underlying soils at boring 1 are predominantly silts mixed
with lesser portions of clay and sand. Below a depth of 16.0
feet the soil is predominantly clay. At borings 2, 3 and 4 the
underlying soils are satuarated sands and gravels in a medium
dense to dense condition. These granular soils are further
underlaid by very tough gray clays as represented by boring 2.

GROUND WATER

The boring logs indicate the depth at which ground water was
encountered at the time of the drilling operations and’ durlng the
period of these readings. It should be expected that
fluctuations in the level of the ground water may occur due to
variations in rainfall, temperature, soil permeability, and other
factors not evident at the time of the water level measurements.

PIPE SUPPORT CONDITIONS

The following table summarizes the depths below existing grade at
which suitable bedding soils are encountered, the magnitude of
bearing at that depth, and other 1nformatlon:

Depth Below Obtainable Highest Recorded
Existing Surface Bearing Water Level
Boring (feet) (lbs./sg. ft.) (feet)
1 4.0 to 9.0 3,000 Dry
9.¢ to 15.0 +4,000
2 8.5 to 15.¢ 4,000 8.5 .
3 9.9 to 15.90 4,000 8.0
4 Below 12.5 +3,0060 4.9

The pipe can be supported in the natural soils below all topsoil,
organic material, low bearing soils and other unsuitable
conditions. The pipe can also be supported at shallower depths
than indicated in the above summary by removal of the underlylng
unsuitable soils and replacement with properly compacted fill.
Some variation in the depth of removal can be anticipated due to
naturally "hanglng soil conditions, The removal should extend
beyond the pipe as needed based on soil conditions encountered,
The fill should be placed in lifts not to exceed 8.0 inches when
uncompacted. FEach lift should be compacted to the minimum
compaction requirement prior to placement of the next 1lift.
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WASTEWATER FLOW BREAK DOWN

NO. OF

"FLOW PER

MH # HOUSES | HOUSE (GPD) TOTAL GPD CFs COMMENTS
015350 44 350 15400 0.024 Estimated # of houses from South
015348 23 350 8050 0.012
015345 25 350 8750 0.014
015341 37 350 12950 0.02
015373 20 350 7000 0.011
015374 28 350 9800 0.015
015377 38 350 13300 0.021
015361 124 350 43400 0.067
015495 5 350 1750 0.003
015360 2 350 700 0.001
015358 24 350 8400 0.013 Includes 1 large building
015355 38 350 13300 0.021
015340 23 350 8050 0.012 Critical Flow Collector
015458 9 350 3150 0.005
015602 10 350 3500 0.005
015339 0 350 0 0
015457 0 350 0 0
015456 5 350 1750 0.003 Includes 1 business
015459 0 350 0 0
015460 0 350 0 0
015461 24 350 8400 0.013
015462 23 350 8050 0.012
015395 40 350 14000 0.022
015394 7 350 2450 0.004
015393 4 350 1400 0.002
015508 4 350 1400 0.002
015400 3 350 1050 0.002
015392 66 350 23100 0.036
015391 4 350 1400 0.002
015500 2 350 700 0.001
015499 7 350 2450 0.004
015390 5 350 1750 0.003 Critical Flow Collector
015463 9 350 3150 0.005 Critical Flow Collector
015332 31 350 10850 0.017 Includes 1 fast food restaurant
015333 15 350 5250 0.008
015329 20 350 7000 0.011
015324 15 350 5250 0.008
015317 28 350 9800 0.015
015314 16 350 5600 0.009
015600 0 350 0 0 Critical Flow Collector
015189 141 350 49350 0.076 Critical Flow Collector
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INFILTRATION SUMMARY

MH # PIPE PIPE ALLOWABLE ALLOWABLE DEFECT TOTAL
LENGTH DIA | INFILTRATION RATE* INF. INFILTRATION INFILTRATION
FEET INCH | Gal/(mile*in-dia*day) GPD GPM GPD GPD CFS
015350 1100 8 500 833.3 45 64800 | 65633.3 0.01
015348 830 8 500 628.8 22.5 32400 [ 33028.8 | 0.005
015345 1041 8 500 788.6 22.5 32400 [ 33188.6 | 0.005
015341 1295 8 500 981.1 22.5 32400 | 33381.1 0.005
015340 1214 8 500 919.7 7.5 10800 11719.7 | 0.002
015343 0 0 500 0 14.5 20880 20880 0.003
015373 920 8 500 697 30 43200 43897 0.007
015374 1027 8 500 778 22.5 32400 33178 0.005
015377 1113 8 500 843.2 22.5 32400 [ 33243.2 | 0.005
015358 601 8 500 455.3 7.5 10800 | 11255.3 | 0.002
015355 1290 8 500 977.3 30 43200 | 44177.3 [ 0.007
015359 0 0 500 0 7.5 10800 10800 0.002
3638 8 500 2756.1
015361 1348 70 500 1276 5 127.5 | 183600 | 187632.6 | 0.029
015495 480 8 500 363.6 14.5 20880 | 21243.6 | 0.003
015360 26 8 500 19.7 7.5 10800 | 10819.7 | 0.002
015458 307 10 500 290.7 7.5 10800 | 11090.7 | 0.002
015339 330 10 500 312.5 1.5 2160 2472.5 0
015457 22 10 500 20.8 1.5 2160 2180.8 0
015456 271 10 500 256.6 7.5 10800 [ 11056.6 | 0.002
015459 190 10 500 179.9 14.5 20880 | 21059.9 | 0.003
015460 0 10 500 0 29.5 42480 42480 0.007
560 8 500 424.2
015461 319 10 500 302 1 29.5 42480 | 43206.3 | 0.007
560 8 500 424.2
015462 330 70 500 3125 29.5 42480 | 43216.7 | 0.007
252 8 500 190.9
015463 331 70 500 313.4 7.5 10800 | 11304.3 | 0.002
015600 19 10 500 18 0 0 18 0
015189 313 12 500 355.7 172 247680 | 248035.7 [ 0.038
015602 0 8 500 0 7.5 10800 10800 0.002
015332 3725 8 500 2822 104.5 | 150480 | 153302 0.024
015329 80 8 500 60.6 14.5 20880 | 20940.6 | 0.003
562 8 500 425.8
015324 330 70 500 3125 29.5 42480 | 43218.3 | 0.007
1111 8 500 841.7
0156317 330 10 200 3125 22.5 32400 | 33554.2 | 0.005
494 8 500 374.2
015314 330 10 200 3125 295 42480 | 43166.7 | 0.007
015402 0 8 500 0 14.5 20880 20880 0.003
015394 3284 8 500 2487.9 134.5 | 193680 | 1961679 | 0.03
0156393 249 8 500 188.6 0 0 188.6 0
015401 0 8 500 0 14.5 20880 20880 0.003
015508 223 8 500 168.9 14.5 20880 | 21048.9 | 0.003
015400 246 8 500 186.4 7.5 10800 [ 10986.4 | 0.002
015392 3885 8 500 2043.2 7.5 10800 | 13743.2 | 0.002
015391 229 8 500 173.5 7.5 10800 | 10973.5 | 0.002
015390 691 8 500 523.5 7.5 10800 | 11323.5 | 0.002
015500 0 12 500 0 105 151200 | 151200 0.023
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INFILTRATION SUMMARY

MH # PIPE PIPE ALLOWABLE ALLOWABLE DEFECT TOTAL
LENGTH DIA INFILTRATION RATE* INF. INFILTRATION INFILTRATION
FEET INCH | Gal/(mile*in-dia*day) GPD GPM GPD GPD CFS
015499 0 12 500 0 7.5 10800 10800 0.002
5520 8 500 4181.8
015189 390 18 500 564 8 172 247680 | 252526.6 | 0.039

* Infiltration Rate of 500 Gallons per inch-diameter per Day is defined as "allowable” by the
Metropolitan Water Reclamation District of Greater Chicago (MWRD)
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INFLOW DISTRIBUTION OVER TIME
(BASED ON A 24 HOUR STORM)

HOUR of STORM TIME FLOW RATE*
1 4:00am 0.6
2 5:00am 0.6
3 6:00am 0.6
4 7:00am 0.6
5 8:00am 0.6
6 9:00am 0.6
7 10:00am 0.8
8 11:00am 0.8
9 12:00pm 0.8
10 1:00pm 0.8
11 2:00pm 1.0
12 3:00pm 1.2
13 4:00pm 1.4
14 5:00pm 2.3
15 6:00pm 2.5
16 7:00pm 1.8
17 8:00pm 1.2
18 9:00pm 0.8
19 10:00pm 0.8
20 - 11:00pm 0.7
21 12:00am 0.6
22 1:00am 0.5
23 2:00am 0.4
24 3:00am 0.6

* FLOW RATE expressed as a function of the anticipated flow for each hour of the storm

Notes:

1) Base Infiltration volumes are based on the structure deficienies recorded in field inspections

2) Flow distribution over time is based lliinois Bulletin 70 data for cumulative percent of storm
rainfall per storm time for 3rd Quartile storms.



INFLOW SUMMARY

DEFECT
MH # DEFECT DESCRIPTION INFILTRATION

GPM GPD CFS
015350 Leaking Frame 7.0 10080 | 0.002
015348 Leaking Frame 7.0 10080 | 0.002
015345 Leaking Frame 7.0 10080 | 0.002
015341 Leaking Frame, Ponded Manhole 21.0 30240 | 0.005
015340 Ponded Manhole 14.0 20160 | 0.003
015343 Leaking Frame, Ponded Manhole 21.0 30240 | 0.005
015373 Leaking Frame 7.0 10080 | 0.002
015374 Leaking Frame 7.0 10080 | 0.002
015377 Leaking Frame 7.0 10080 | 0.002
015358 Leaking Frame, Ponded Manhole 21.0 30240 | 0.005
015355 Leaking Frame, Ponded Manhole 21.0 30240 [ 0.005
015359 Leaking Frame 7.0 10080 | 0.002
015361 Leaking Frame 7.0 10080 | 0.002
015495 Leaking Frame 7.0 10080 | 0.002
015360 Leaking Frame 7.0 10080 | 0.002
015458 None 0.0 0 0
015339 Leaking Frame, Ponded Manhole 21.0 30240 | 0.005
015457 Ponded Manhole 14.0 20160 [ 0.003
015456 Leaking Frame 7.0 10080 | 0.002
015459 Leaking Frame 7.0 10080 | 0.002
015460 Leaking Frame 7.0 10080 | 0.002
015461 Leaking Frame 7.0 10080 | 0.002
015462 Leaking Frame 7.0 10080 | 0.002
015463 Leaking Frame 7.0 10080 | 0.002
015600 Ponded Manhole 14.0 20160 | 0.003
015189 Leaking Frame 7.0 10080 | 0.002
015602 Leaking Frame, Ponded Manhole 21.0 30240 | 0.005
015332 Leaking Frame 7.0 10080 | 0.002
015329 Leaking Frame 7.0 10080 | 0.002
015324 Leaking Frame 7.0 10080 | 0.002
015317 Leaking Frame 7.0 10080 | 0.002
015314 Leaking Frame 7.0 10080 | 0.002
015402 Leaking Frame 7.0 10080 | 0.002
015394 Leaking Frame 7.0 10080 [ 0.002
015393 None 0.0 0 0
015401 Leaking Frame 7.0 10080 [ 0.002
015508 Leaking Frame 7.0 10080 [ 0.002
015400 Leaking Frame 7.0 10080 | 0.002
015392 Leaking Frame 7.0 10080 | 0.002
015391 Leaking Frame 7.0 10080 | 0.002
015390 Leaking Frame 7.0 10080 | 0.002
015500 Leaking Frame 7.0 10080 | 0.002
015499 Leaking Frame 7.0 10080 | 0.002
015189 None 0.0 0 0




CARROLL ENGINEERING &x ASSOCIATES

Calculations for :ggp:_ﬁ, - PF\-E'I?I‘EM STown~ |Job Number JShaa! Mo
Made By: Ngp Date: H | ®[2ens
Checked By Datea;

Mas, Chrsacry Sabiostion = Sanmaty . Fiow Voromes

=
?uiF&&Ef Ananer  Frow Coubmeuws b TwE E,H,—,ﬂm —Lf
At THE THTERSECTEen OF Thisten AVE. A
C_;;.:: FER g ,
TR . AL
Mequotr © Dsg Manwmgs Eadvared Qzf LHQ wlﬁ AN
Vo oy ]
To EVALLATE 1 HFigw NEL. Cherreaw SEUMMG TRE PUFE 1S
TUNNING w4 T 2 D.G‘.ﬂ

pel MY QS EMG

Tureew:  ram Neeth C MY 01258 ) 8% Sewen ot 1,25
Q= .4 c¥s

From  Tours l::.r"'l"-""'ll' 1524 8F Sewer ar O, WA
Q= 0,85 =

From Eper O Me cmaury B2 S pr .54

Gz 0. 8% rts
* T:r'r'ﬁ:. Tu-Few C&Mﬁ-lﬂ : 7.8% c¥s
OurfFew *  Jo Wes* C o O1guge) - Sewer pr CUTH
Q.: |18 ofs

¥ ToTAL Ou-r - Fiaw C&r‘“hi-—aurh} : 1.8 .:j;

'l:.-ﬂl'-ﬂ-l..u i s G\_ : .

E~]



COOPER/PRESTON/BELLEVUE STUDY
DRAINAGE BASIN SUMMARY

STORM MANHOLE DRAINAGE or CATCHMENT AREA SLOPE OF BASIN
NUMBER (ACRES) WIDTH (FEET) (%)
SM 0046 7.0 700 1.7
SM 0033 4.9 385 3.0

10.1 700 4.5

SM 0044 6.0 780 2.6
SM 0043 8.5 665 1.3
1.8 230 2.4

SM 0032 10.1 610 0.6
SM "A" 3.6 210 24
4.2 245 1.7

SM 0029 2.6 648 0.9
9.8 788 1.7

SM 0030 3.5 100 1.6
SM 0028 9.4 315 3.6
SM 0027 11.6 330 3.3
20.0 750 1.2

SM 0022 5.4 330 2.1
SM 0021 3.2 330 1.6
6.2 385 0.9

26.0 980 0.8

SM 0020 7.5 333 1.4
28.0 718 0.7

SM 0018 3.6 385 2.6
SM 0017 2.0 385 5.6

Total Drainage Area - 195.0 Acre

Note: The catchment area represents the acreage that drains to the listed manhole
through upstream storm sewer
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CITY OF ELGIN
PRESTON/COOPER INTERSECTION
SANITARY SEWER
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