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Solutia Inc.
- - 300 Birmingham Highway
. . Anniston, Alabama 36201

‘o @ .Applied Chemistry, Creative Solutions

Tel 205-231-8447

May 19, 1998

Mr. Wm. Gerald Hardy, Chief

Hazardous Waste Branch

Land Division

Alabama Department of Environmental Management
1751 Cong. W. L. Dickinson Drive

Montgomery, AL 36130-1463

Re:  Revised Supplemental Interim Measures Work Plan
Solutia Inc. Anniston, AL Facility
EPA ID No. ALD 004 019 048

Dear Mr. Hardy:

Attached are three copies of a revised Supplemental Interim Measures Work Plan for containment
of soils and sediments on property owned by Solutia downgradient of the West End Landfill at its
Anniston, Alabama facility. The revisions contained in this document respond to comments

‘Department in December 1997, Many of these comments reflect the fact that the earlier
submission was based on a conceptual design for the Interim Measures. As such, many of the
design details which are requested in the comments were not available for inclusion in the original
Work Plan. The designs have now been completed and are included in this revised document.

In reviewing the attached document, you will note that the design concept has changed from that
presented in the December 1997 submission in several respects. The most significant changes are
as follows:

*  Runoff from the drainage basin will be collected and discharged into an existing 2 ft. x 5

* The discharge from a 36 in. diameter culvert under the railroad tracks will flow directly
into the new pipeline to be constructed across the covered property. The original concept
allowed the discharge to flow in an existing ditch to an inlet structure constructed on
Solutia-owned property. The present design keeps the water out of this ditch, with its
potentially affected soils and allows for the closure of the ditch.
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Each of the comments provided by the Department is listed below, followed by Solutia’s response
in italicized text.

This applies to the drainage basin south of the railroad tracks as well as the drainage basin(s)
that comprise the proposed Pipeline area and capped contamination area.

Response:

Figure 3 has been added to the Work Plan.  This Figure shows the requested information,
As well, the text has been revised to more fully describe the various drainage basins,

2. Section 2, Third Paragraph; The Workplan states that the existing culverts under Highway
202 and the railroad tracks are inadequate to pass runoff from a significant stormwater event,
As a result, during significant events, the report indicates that the combined flow leaving the
subject drainage basin (from “culvert” and “railroad tracks™) will be exit controlled at 100 cfs.
Thus, it appears that the design flow entering the proposed storm water sewer is 100 cfs. But
it is not clear if some of the flow js being diverted around the capped area by the proposed
swale. Please clarify the basis of the 100 cfs value (by providing additional technical and
engineering data); the flow distribution and uitimate disposition of the 100 cfs (north of the
railroad tracks); the design flows (runoff and in-pipe) from the capped area and impoundment
area; and the adjacent runon contributions/flow diversions around the capped area. All of
these flow values appear necessary to accurately describe and estimate storm water flows from
the proposed Interim Measures facilities.

Response:

The hydrological analyses performed fo determine the various flow quantities from each of
the catchment areas are included in Attachment 1 of this Work Plan, Additionally, the text
has been revised to describe each of these components and the dispositions of each. Jn
Summary, runoff from the catchment area south of the railroad tracks collects behind the

Solutia-owned property and will be conveyed to the northeast, under Tenth Street, to
discharge into an existing 2 fi. x 5 fi. culvert running along the north side of the street. The
culvert discharges into a tributary of Snow Creet:

Runoff from Solutia-owned properly north of the tracks will sheet Sflow to the north and will
be collected in an impoundment basin to be created by construction of a perimeter berm on
the northern half of the Solutia-owned property. The impounded water will enter the new
Pipeline through an inlet structure to be constructed immediately inside the berm and will
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discharge to the culvert along the north side of Tenth Street. The peak discharge in this area
Jrom a 100-year, 24-hour storm is estimated to be 50 cfs.

Runoff from the area outside of the berm, estimated to be 50 cfs from a 100-year, 24-hour
storm, will flow in drainage ditches constructed along the northern and western outer edges
of the berm and will discharge into an existing 30 in. x 54 in. arch culvert near the corner of
Tenth Street and Duncan Avenue This culvert runs easterly along the southern side of Tenth
Street and crosses the street at its intersection with Parkwin Avenue. Water in this culvert
discharges into the 2 ft x 5 S culvert on the north side of the street.

In the event that the peak discharge from the | 00-year, 24-hour storm surcharges the 2 ft. x
3 . culvert along Tenth Street, the secondary inlet structure in the northeastern corner of
the impoundment will allow surcharge flow in the pipeline fo Sow into the impoundment and
be stored there until it can enter the discharge culvert. This inlet Structure will in fact serve
as both an inlet and outlet structure.

3. Profile Drawing, Sheet SK - 3: This drawing depicts two existing pipelines or utilities

crossing above the secondary inlet structure. However, the identity of these items is not
defined. Also, the horizontal reference or scale may be inaccurate in the top profile of sheet
SK-3, as the first proposed storm manhole is not shown (but should be based on the scale).
Thus, the location of the two utilities may be inaccurate. Solutia may wish to verify these
locations on the profile sheet and also indicate these locations on the Plan view, sheet SK-1 for
clarity to prevent potential construction interference. Also, a clarifying note to identify the
source of these utilities may be warranted.

Response:

The utilities in question are a storm sewer and a water supply line. The location of the storm
sewer is well defined since at least two manholes have been identified and the invert

invert elevation of the water supply line is less certain, Consequently, test Dpits will be
excavated prior to trenching in this area to precisely locate the line. If necessary, either the
line will be relocated to provide clearance for the new boy culvert, or the alignment of the
culvert will be changed prior to construction,

4. Street Designation; Confirm the street name as Parkwin Strect or Parkwin Avenue. The
Drawings and text use different designations.

Response:

The correct street name is Parkwin Avenue,
5. Purpose of Geotextile and Potential Need for Signs: The Workplan states that the geotextile
fabric is used to define the boundary between the cover and former soil surface. Thus, during
‘ potential future excavation activitics, an owner or contractor would be able to identify when

the transition to native sediments occurred. However, there is potential for someone to reach
the transition zone and not understand the Purpose of the indicator geotextile. Solutia should
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consider placing several signs at key locations to alert potential contractors and on-site
personnel that the area has been lined and capped and that digging should proceed with
caution. Any digging activities should be reviewed and approved by Solutia to ensure
subsurface materials are not disturbed.

Response:

The covered area will be enclosed by a perimeter fence with locked gates and will be under
the control of Solutia. Any proposed construction activities will be reviewed and approved
by Solutia prior to construction. Consequently, it is highly unlikely that construction
activities will be carried out in the covered area without full awareness of the significance of
the fabric. Thus, warning signs are not considered to be necessary.

6. Section 3.2, First Paragraph: The text states that all identified Solutia owned property where
PCB concentrations exceeded the screening level would be covered, unless “...such locations
will be covered by other structures (e.g., a berm to be built on the northern half of the
property). Based on this criterion, the extent of cover is shown on Figure 2.”

The stated criterion is unclear, particularly the example (berm) that is presented. Please clarify
where the berm is located and why this area will not require cover or other stormwater runoff
improvements.

Response:
The text has been revised to clarify that the berm itself will act as the cover in this area.
7. Berm_Elevation: The Department recommends providing approximate elevations of the

proposed berm at four locations for contractor guidance and to ensure that containment
provisions of the impoundment are achieved.

Response:

The final design drawings in Attachment 2 contain the information necessary to allow the
contractor to lay out and construct the work in accordance with the design.

8. Raised Water Diversion: A design detail view is needed for Raised Water Diversion shown in
sheet SK-1. Also, please describe the purpose and function of this diversion in the text,

Response:

This detail is no longer included in the design.

9. Qutfall Construction: A detail is needed for the outfall at Snow Creek. Please confirm that
standard outfall provisions, such as rip-rap and energy dissipators are specified on the
drawings and in the text to protect stream habitat during storm water events.
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10.

11,

12

13.

Response:

The discharge from the stormwater management system will be conveyed to an existing
stormwater sewer running along the north side of Tenth Street. Consequently, no outfall into
Snow Creek will be required.

Horizontal Datum: Solutia should consider providing a horizontal datum point on the
drawings to establish the location of the pipeline and other design items.

Response:

The information required for the layout and construction of the work is contained in the final
design drawings included in Attachment 2.

Perforated Inlet Structure: The operation of the perforated secondary inlet structure is
unclear. What are the perforations for and what do they look like? Is it a cast in-place
manhole with perforations at the top cover?

Response:

Details of the Perforated Secondary Inlet Structure are shown on Sheet G-9 in Attachment 2.
The structure is a standard precast 8 fi. diameter manhole with a 4 fi. diameter riser. The
perforations are 4 in. diameter holes. The structure will function as both an inlet and outlet,
allowing ponded water to drain into the 42 in. diameter pipe during off-peak flow and
allowing surcharge flow to backup into the impoundment during peak flow periods.

Rim Elevations: The rim elevation of the manhole at the intersection of West Tenth Street and
Parkwin Avenue appears low. Verify that the stormwater flow intended to back up into the
impoundment will not first surcharge this manhole.

Response:

The manhole outside of the berm ar this intersection will be fitted with a bolted cover. Thus,
while it will be surcharged during peak flow conditions, it will prevent flow Jrom draining
out of the structure and will allow the water to back up into the impoundment.

Section 3.3, Second Paragraph: The hydraulic capacity/flow scheme of the impoundment,
perimeter ditch, 30 in by 54 in sewer, and emergency spillway are unclear. Please provide
clarification in the text and drawings. Define the location and operation of the spillway. Is the
perimeter ditch only located on the north and west sides of the berm? The approximate
location should be shown on the plan view. It is unclear if the impoundment collects runoff
from a portion of the covered area or from the entire area. Please clarify. Also, the spillway
will reportedly allow for stormwater releases into the sewer system in the event of major
storms. Please clarify to which sewer system the spillway will lead to and confirm that it does
not lead to a sanitary sewer lines.
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14.

15.

16.

Response:

The text and drawings have been revised to provide the requested clarifications and
additional information.

Hydrological Analyses: Additional information and results should be presented regarding the
hydrological analyses that were conducted. The Workplan states that Solutia’s analyses
indicated that the peak discharge from Solutia-owned property resulting from a 100-year, 24
hour storm will be reduced by as much as 60 percent. However, specific flow rates and
duration of storm events is not discussed. Thus, for the 100 year event(or other design event),
the Workplan should list the flow handled by the proposed storm sewer, drainage ditches,
overflow manholes, etc.

Response:

The text has been revised to provide the requested information. This information is also
summarized in the response to Comment No. 2 above. The hydrological analyses, including
peak discharge routing, are included in Attachment 1.

Impoundment Percolation; Please discuss the type of dynamic analysis conducted for the
impoundment. In particular, for various storm events, what is the head on the impoundment
and how long will the impoundment retain water. Address whether or not the operation of the
impoundment has the potential to enhance percolation of stormwater, as a result of the
additional head and retention time in the proposed impoundment.

Response:

Flood routing through the impoundment was performed using the U.S. Army Corps of
Engineers HEC program. Analyses were performed for various storm events and the results
are included in Attachment 1. The results show that the maximum head in the impoundment
resulting from a 100-year, 24-hour storm event will be approximately 4 feet (Elevation 728).

Consequently, the spillway crest elevation has been set one foot above this maximum pool
elevation, at Elevation 729 and the top of berm elevation has been set one Joot greater than
this (Elevation 730) to provide one foot of freeboard. Since the outlet Dpipe is the same
diameter as the inlet, the impoundment will drain very rapidly once the peak is past. It is
estimated that the impoundment will drain in less than 48 hours after the design storm event,

Thus, the ponded water will not be held in the impoundment long enough to materially alter
the percolation into the subsurface soils.

Impoundment Design: Please confirm that geotechnical design provisions were considered to
ensure structural viability of the impoundment at the design head.

Response:

Geotechnical analyses were carried out on the impoundment berm to ensure adequate
Jactors of safety against slope failure and sliding.
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17. Engineering_Certification; Design drawings should be sealed by a Professional Engineer
currently certified by the State of Alabama.

Response:
The design drawings included in Attachment 2 have been sealed by a Professional Engineer

registered in the State of Alabama.

18. Additional Designs: Section 3.3 states that additional designs are being evaluated that may
alter the configuration of the new pipeline. The final disposition of the design should be
determined prior to Workplan approval. With the exception of minor changes implemented
based on field conditions that may be encountered, the form, fit, and function of the design
should be outlined in the Workplan. However, the Workplan implies that there may be utility
interference’s which remain unresolved at this time and that such interference’s may affect
invert elevations (and hence impede the flow capacity) of the proposed storm sewer. If this is
the case, it appears that the success of the interim measures design, including the sewer line
and the operation of the impoundment, may be significantly affected by the interference. This
issue should be resolved prior to submittal of a revised Workplan.

Response:

As noted at the beginning of this letter, the current design is significantly more detailed from
the conceptual design presented in the original Work Plan. These revisions were based on
additional information obtained during the design and the drawings presented in Attachmenyt
2 represent the final design of the Interim Measures described in this Work Plan. These
drawings will be issued for construction.

We look forward to your early review and approval of this revised Work Plan. Construction of the
Interim Measures described in this plan is scheduled to be substantially completed by September
30, 1998. Consequently, we propose to begin construction at the beginning of June, subject to
your approval. If you have any question about the attached plan please call me at (205) 231-8404.

Sincerely,
SOLUTIA INC. Fag

Alan G. Faust
Manager of Remedial Projects
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1. INTRODUCTION

Monsanto, now Scolutia Inc. (Solutia), from the Alabama Department of Environmental
Management (ADEM) dated March 11, 1997. In that letter, ADEM informed Solutia that it had
determined that certain Interim Measures previously proposed by Solutia were deemed appropriate
to minimize the potential for constituents to leave Solutia’s Anniston, Alabama Facility. ADEM
also deemed these Interim Measures to be Best Management Practices (BMP) pursuant to the
National Pollutant Discharge Elimination System (NPDES) Permit issued to the Facility on
December 31, 1996. As such, this supplemental IMWP constitutes a portion of the BMP Plan for
the Facility required by the NPDES Permit and is incorporated into that Plan by reference.

Detailed designs and procedures for the implementation of the first three measures defined above
were provided to ADEM in an IMWP dated June 16, 1997. This IMWP was approved by ADEM
in a letter dated July 28, 1997 and construction of those three Interim Measures was substantially
completed by December 31, 1997. Upgrading of the in-plant stormwater system and diversion of
non-contact cooling water to the in-plant wastewater treatment facility have also been completed.
All major sewer lines conveying stormwater flow to NPDES monitoring point DSN 001 have been
lined with a rigid resin impregnated felt lining and new piping has been installed in the Plant to
convey non-contact cooling water to the in-plant waste water treatment facility. A final report
describing the completed Interim Measures was submitted to the Department on March 31, 1998 in
accordance with the requirements of Condition III.LF.3.b of the Alabama Hazardous Wastes
Management and Minimization Act (AHWWMA) Post-Closure Permit for the Facility.

Thus, the only Interim Measure which remains to be implemented is the containment of soils and
sediments on property owned by Solutia downgradient of the West End Landfill.  This
supplemental IMWP identifies the objectives of this Interim Measure, provides details of the
actions and procedures | for implementation, and provides a schedule for implementation in

accordance with the requirements of Condition 11LF. of the Post Closure Permit..
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r EXISTING SURFACE WATER DRAINAGE PATTERNS

Currently, stormwater from the northemn slopes of Coldwater Mountain flows north to Highway
202. A series of natural drainage swales conveys water down the side of the mountain and along
the south side of the highway to a series of culverts which carry the water under the roadway. The
individual drainage basins, which contribute flow to the individual culverts, were identified and
discussed in the approved IMWP and are shown on the attached Figure 3.

The recently completed Interim Measures have altered the natural drainage patterns from the areas
denoted as 2 and 3 on Figure 3. Runoff from any storm less than the 50-year, 24-hour storm on
these areas flows to a ditch on the southemn side of Highway 202 and is conveyed under the road by
three culverts: a 36 in. diameter culvert located immediately east of Clydesdale Avenue, a 24 in.
diameter culvert east of this and, farthest to the east, a 48 in. diameter culvert. These culverts are
designated as monitoring points DSN 009, DSN 010 and DSN 011 respectively in the facility
NPDES permit. The discharges from the three culverts are diverted into a detention basin (the
Lower Detention Basin) which was completed in March 1997. The basin is designed to store the
runoff from a 25 year, 24 hour storm falling on the South Landfill and to pass a 100 year, 24 hour
storm on the same catchment area. Discharge from the basin occurs via an 18 in. diameter pipe
which empties into a discharge structure on Tenth Street at a maximum rate of 16 cfs. The
detention basin is also equipped with an emergency spillway which, when necessary, empties into
the discharge structure on Tenth Street. For storms which exceed the intensity of a 50-year, 24-
hour event, some runoff from Area 2 will flow under Highway 202 through a 4 ft. x 6 ft. box
culvert located west of Clydesdale Avenue. The runoff then flows through the southeastern comer
of the manufacturing portion of the Solutia property (the plant) into a ditch on the westemn side of
Clydesdale Avenue and crosses under Clydesdale Avenue in a 4 ft. x 6 ft. box culvert. Once

across Clydesdale, the flow is conveyed to the Tenth Street discharge structure in a 36 in. diameter

HDPE pipe.

The specific drainage basin which contributes stormwater runoff to the area north of the West End
Landfill and is the subject of this supplemental Work Plan is located south of the West End
Landfill and west of the South Landfill. This basin is denoted as Area | on Figure 3. Runoff from
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this area is conveyed under Highway 202 by a 4 ft. x 4 ft. box culvert located on the west side of
Monsanto Drive. The inlet to this culvert is designated as monitoring point DSN 008 in the facility
NPDES permit. The runoff is then directed through an open channel around the western and
northern edges of the West End Landfill into a drainage ditch running along the western boundary
of the Solutia Plant. The runoff is conveyed to the north under the railroad tracks by a 36 in.
diameter culvert and then flows partially in open channel and partially in culvert north to Tenth
Street, at which point it enters a storm sewer running eastward under Tenth Street. This sewer

discharges to a ditch running easterly along the northern side of the railroad tracks into an unnamed

tributary of Snow Creek

Hydrologic studies of this drainage basin (refer to Attachment 1) demonstrate that the culverts
under Highway 202 and the railroad tracks are inadequate to pass the runoff from a significant
storm event. As a result, stormwater ponds behind these two structures and the maximum flow
- which exits the culvert under the railroad tracks from any appreciable storm event is approximately
100 cubic fect per second (cfs). Consequently, stormwater control measures north of the railroad
tracks need only be designed to accommodate this flow rate, together with flow contributions from

the areas north of the tracks. The design flows into the system are discussed in the Section 3.3
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3. INTERIM MEASURES

31 Overview

The primary goal of the Interim Measures identified in this supplemental IMWP is to contain soils
and sediments on property owned by Solutia downgradient of the West End landfill. Those areas
that may act as potential sources of constituents and the mechanisms which could transport these
materials offsite have been identified by an extensive soil and sediment sampling program
conducted within AOC B since 1995. Soils and sediments in certain areas north of the tracks are
potential sources of constituents. Previous sampling efforts conclusively demonstrate that the
primary transport mechanism is surface water and, in particular, stormwater flows which exceed
the capacity of the culvert systems in the drainage ways north and east of the Solutia plant.
Because the affected soils and sediments are generally confined to the floodplain areas of the
drainage ways, the implementation of a comprehensive stormwater management system and the
isolation and containment of soils provide the best means of achieving the primary goal of the
Interim Measures program. This program is based on the requirement that areas in which affected
soils and sediments have been identified will be isolated and contained with appropriate covers to

prevent offsite migration.

Details of the actions designed to fulfill this goal are provided in the following sections, while

design drawings for the planned construction are included in Appendix A.

3.2 Soil Cover

A cover will be constructed on Solutia-owned property north of the railroad tracks. The objective
of the cover is to isolate and contain potentially affected surficial soils and control stormwater
drainage through this area. A large number of soil and sediment samples from within the area have
been analyzed for PCBs. The results of these analyses are summarized on Figure | showing
sample locations at which the PCB concentration was above or below a screening level of 5 mg/kg.
The extent of the cover has been selected to include all of the sample locations on Solutia-owned

property where PCB concentrations exceeded the screening level, unless such locations will be
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covered by other permanent structures such as the perimeter berm to be built on the northern half
of the property to create an impoundment basin. Since the soil berm will be an average of about 5
feet high over most of its Iength, it will function as a cover as well. Based on this criterion, the

extent of the cover is shown on Figure 2.

Prior to constructing the cover, existing utilities which will be under the cover will either be
rerouted or abandoned, unless those utilities will be required by properties not owned by Solutia,
Meetings have been held with the various utility companies, and the only major utility which may
require relocation is the electrical distribution system in the area to be covered.. If necessary, this

system will be relocated outside of the work area. All other services will be discontinued by the

utility companies.

The entire area within the cover limits shown on Figure 2 will be cleared, with the exception of
established mature trees. A 6-0z weight, continuous filament, needle punched, non-woven
geotextile will be installed in cleared areas to define the boundary between the cover and the former
soil surface. Over the geotextile, a minimum of 14 inches of soil cover will be placed and a
vegetative cover will be established by hydroseeding the cover soils. The existing drainage ditch
will be covered by the same textile and backfilled with as much as 3 to 5 feet of clean fill.

Once the geotextile fabric is placed within a drainage ditch and the ditch is backfilled to onginal
grade, a 40 mil HDPE geomembrane liner will be placed over the ditch area on Solutia-owned
property and will be covered by the 14 in. thick soil cover. The width of the geomembrane will be
a minimum of 20 feet to allow it to extend well past the edges of the ditch which, in most places, is
less than 10 feet wide. In those arcas where the cover abuts property not owned by Solutia, a
drainage swale will be constructed near the edge of the cover to prevent runoff from Solutia’s

property from entering the adjacent properties.

The area to be covered is presently fenced and this fence will be maintained by Solutia as part of
the normal Operations and Maintenance activities for this area. Further, no construction activities

which involve excavation will be permitted without the prior approval of Solutia.
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3.3 Stormwater Management

Stormwater runoff entering the site from the culvert under the railway tracks will flow into a 36
in. diameter welded HDPE pipe which will be connected to the existing 36 in. diameter with a
sleeve connection. From there, the flow will be directed into a 42 in. diameter welded HDPE
pipeline, through a combination of bends and manholes, to the cormer of West Tenth Street and
Parkwin Avenue, where it will transition into a 3 fi. x 6 ft. box culvert through a manhole
structure. Flow from this new culvert will be directed into an existing 2 . x 5 ft. culvert which
runs along the north side of Tenth Street, under Clydesdale Avenue, and which discharges into a
tributary of Snow Creek east of Clydesdale Avenue and north of the railroad tracks.

An impoundment will be created by the construction of a low berm (maximum of 10 feet high)
along West Tenth Street, Parkwin Avenue, and Duncan Avenue, as shown on the drawings
included in Attachment 2. It will collect stormwater runoff from the covered area, as well as the
overflow from a manhole structure to be constructed within the berm near the corner of West Tenth
Strect and Parkwin Avenue (the Secondary Inlet structure shown on the design plans included in
Attachment 2). A perimeter ditch will be constructed on the outside of the berm along its northern
and western sides to convey stormwater runoff from adjacent properties to a 30 in. x 54 in. sewer
running eastwards under West Tenth Street. A perimeter ditch is not required on the eastern side
of the berm since the natural drainage is to the east. The berm will be equipped with an emergency
spillway on the north side which will allow for stormwater release into the storm sewer system in
the event of major storms which exceed the 100-year, 24-hour design storm. In such a low
probability event, flow over the spillway will be collected by a ditch on the northern side of the
berm and conveyed along the southern side of Tenth Street by a 30 in. x 54 in. metal arch culvert.
This arch transitions into a 36 in. diameter concrete culvert which crosses Tenth Street and is
connected to the 2 f. x 5 ft. concrete block culvert on the northern side of the street. The collection
ditch on the northern side of the berm is designed to pond up to 5 fi. of water from the spillway
overflow. Any spillway discharge which cannot be managed by this system will enter the surface
drainage system in the surrounding area through a combination of overland sheet flow into existing

drainage channels and flow into the neighboring stormwater sewers via curb inlets.
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Hydrological analyses have been performed to evaluate the effect of routing stormwater flow
through the proposed pipelines and impoundment and the results are provided in Attachment 1.
These analyses indicate that the existing sewer system along West Tenth Street is inadequate to
handle the runoff from a significant storm event. However, the peak discharge from a significant
storm can be significantly reduced by routing the runoff through the impoundment and, in fact, the
analyses demonstrate that the peak discharge from Solutia-owned property resulting from a 100-
year, 24-hour storm will be reduced by as much as 60 percent. The flow contributions to the

system from this design storm are as follows:

* Runoff from the catchment area south of the railroad tracks will be discharged at a
maximum rate of 100 cfs from the 36 in. diameter culvert under the tracks. This flow will
be conveyed into the existing 2 ft. x 5 ft. box culvert on the north side of Tenth Street bya
42 in. diameter HDPE pipeline.

e The peak discharge from the area to be covered between the railroad tracks and Tenth
Strect is estimated to be 50 cfs under the design storm conditions. This runoff will flow to
the northeast as surface sheet flow and will collect in the impoundment area created by the
perimeter dike. The ponded water will enter the box culvert along Tenth Street through the
perforated Secondary Inlet structure to be constructed in the northeastern corner of the

impoundment.

* The peak discharge from the area west of the berm is estimated to be 50 cfs and will be
conveyed to the north side of the berm by the perimeter ditch constructed along the western
and northern sides. Flow from this ditch will drain into the existing 30 in. x 54 in. metal
arch culvert running along the southern side of Tenth Street and then into the 2 ft. x 5 &,
concrete block culvert along the northem side of the street via the 36 in. culvert under

Tenth Street.

¢ The flow capacity of the 2 ft. x 5 ft. concrete culvert along Tenth Street is estimated to be
100 cfs. Since the total peak inflow to this culvert is likely to be about 200 cfs (100 cfs

from the 42 in. pipeline, 50 cfs from the covered area, and 50 cfs from the area to the west
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of the berm), the culvert will clearly be surcharged. The surcharge will be stored in the
impoundment, which has been designed to detain and store that portion of the 100-year,
24-hour peak storm discharge from the 42 in. diameter pipeline and the covered area which
exceeds the maximum capacity of the 2 ft. x 5 fi. culvert. The runoff from the covered
arca will flow directly into the impoundment by sheet flow, while the surcharge flow from
the 42 in. diameter pipeline will enter the impoundment through the perforated Secondary
Inlet structure. Thus, this structure will function as both an inlet as well as an outlet.
Water stored in the impoundment will drain into the pipeline and be conveyed across Tenth
Street when the capacity of the 2 fi. x 5 ft. culvert permits (i.e., the Secondary Inlet will
function as an inlet structure). At other times, stormwater flowing in the pipeline which
cannot be accommodated by the culvert will be stored in the impoundment (i.e., the
Secondary Inlet will function as an outlet structure). Because the outlet pipe from the
impoundment will be the same size as the inlet, water detained in the impoundment will
begin to drain immediately after the peak discharge from the design storm is past.
Consequently, the retention time in the impoundment will be short and the ponded water is
expected to drain in less than 48 hours. The transient nature of the storage, together with
the fine grained nature of the soils underlying the impoundment, will result in negligible

percolation of the ponded water into these soils.

Fencing

A fence has been constructed around the perimeter of the areas be covered.

3.5

Reporting

All reporting requirements identified in Condition IILF of the Post-Closure Permit will be satisfied.
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36 Operations and Maintenance

An Operations and Maintenance (O&M) Plan for the Interim Measures described in the approved
IMWP has been submitted to ADEM for review and approval. Within 90 days of approval of this
supplemental IMWP, the O&M Plan will be revised to include the supplemental measures.

3.6 Expected Benefits

The supplemental Interim Measures described in this Work Plan will achieve the following:

¢ manage stormwater runoff in such a way that the possibility of transport of soils and

sediments from Solutia-owned property is minimized,

* prevent erosion and sediment transport from areas containing affected soils and sediments

north of the facility;

* reduce the potential for surface water infiltration into soils on the north side; in particular,
those soils in immediate proximity to the ditches where higher PCB concentrations were
found. The potential for infiltration will be minimized by the presence of a low

permeability geomembrane;
* prevent direct contact with affected matenials;

» reduce the peak stormwater discharge from Solutia-owned property by approximately 60

percent.

The completion of these measures will assure appropriate management and containment of soil and
sediments on property in and around the Solutia Anniston plant. The measures will satisfy the
standards defined in OSWER Directive 9902.3-2a for the major technical components of remedial
actions. The measures will be protective of human health and the environment in that they provide

containment of the affected media, prevent direct contact with affected media and minimize the
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tential for migration of constituents to the environment. In addition, since most of the affected
poten

rties in the area are currently owned by Solutia, access to these properties will be restricted.
propertie:
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4, SCHEDULE

Construction of the supplemental Interim Measures identified in this Work Plan is scheduled for
completion by September 30, 1998,
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OBJECTIVE: |

| Develop mﬂow hydrogmphs “for use in the desngn of a stormwater control s-ystem as partof closure
construction planning for the North Side Properties. Properties are located north of Solutia, Inc.’s
Anniston, Alabama facility’s operational boundary. T S
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' METHODS:

Use the Soil Conseriratién Service, TR-55 program to estimate runoff rates. Use a reservoir routing
program (RK~4) to estimate discharge through major hydraulic controls (i.e. culverts).

. GIVEN:

Topographic maps prepared for the drainage basin in 1995. Culvert dimensions and elevations. Rainfall
data for Anniston (2-yr, 24 hr rain = 4 inches, 10-yr = 6 inches, 100-yt = 8 inches). Ground cover
conditions. ' :

Some assumptions have been made relative to culvert “overflow” conditions in order to model how
stormwater would be directed when culvert capacity is exceeded. Based on our best interpretation of area
topography, we have assumed that if the 4’ x 4’ box culvert capacity is exceeded, overflow would be
directed to the west, and would not re-enter the basin, If the capacity of the 36 inch diameter culvert is
reached, overflow would be directed to the east, into a channel which parallels the south side of the
railroad tracks. We have assumed that this flow will not re-enter our basin. _ ‘

RESULTS:

A table has been prepared tb summax;izé"the resu.lts of our hydroloéic analysis. See Next Page.
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TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia - North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage Areas South of 202
Subarea : Hills

Hydrologic Soil
COVER DESCRIPTION A B c

Acres (CN)

FULLY DEVELOPED URBAN AREAS {Veg Estab.)
Open space (Lawns,parks etc.)

Good condition; grass cover > 73% - - -
.55(80)

Streets and roads
Paved; open ditches (w/right-of-way) - - -

1.65(93)
Residential districts Avg % imperv

{by average lot size)

1/2 acre 25 - - -
28.1(85)

OTHER AGRICULTURAL LANDS
Woods good - - -
167.(77)

Total Area (by Hydrologic Soil Group)



TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia - North Side Hydrology User: tbf
12-06-97
County : Calhoun State: Al Checked:

Subtitle: Drainage Areas South of 202
Subarea : S202

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Streets and roads
Paved; open ditches (w/right-of-way) - -

.21{93)
Residential districts Avg % imperv

{(by average lot size)

1/2 acre 25 - -
2.94(85)

OTHER AGRICULTURAL LANDS
Woods good - -
2.02(77)

Total Area (by Hydrologic Soil Group)

SUBAREA: 5202 TOTAL DRAINAGE AREA: 5.17 Acres WEIGHTED
NUMBER: 82

Date:

Date:



TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSICN 1.11
Project
12-06-97

County Calhoun

Solutia - North Side Hydrology

State: Al

Subtitle: Drainage Areas South of 202

Flow Type 2 year

Velocity Time
rain

(ft/sec) (hr)

Checked:

Subarea #1 - Hills

0.281

shallow Concent'd
0.031

Open Channel

900

4300

Slope Surface n
(ft/ft) code

.25 i

.25 u

—————————————————————————————— Subarea #2 - 5202

0.23%

0.55*

Flow Type 2 year

Velocity Time
rain

{ft/sec) (hr)

Time of Concentration

Area Wp

{(sq/ft) (ft)

tbf Date:
Date:
Area Wp
(sq/ft) (ft)
5

0.320

0.032

Slope Surface n
(ft/ft} code

o8 i

12 u

——-— Sheet Flow Surface Codes ---

A Smooth Surface

Concentrated ---

B Fallow {(Nc Res.)

C Cultivated < 20 % Res.
D Cultivated > 20 % Res.
Short

E Grass-Range,

F Grass, Dense
G Grass, Burmuda

H Woods, Light
I Woods, Dense

* - Generated for use by TABULAR method

Time of Concentration

Shallow
Surface Codes

P Paved
U Unpaved



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia - North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage Areas South of 202

Total watershed area: 0.316 sq mi Rainfall type: II Frequency: 10
years
—————————————————————————— Subareas —-—--—-—-——=-=————m"——————=-=
Hills 5202
Area{sqg mi)} 0.31* 0.01*
Rainfall (in) 6.0 6.0

Curve numberx 78* B2*
Runoff (in) 3.58 3.99
Tc (hrs) 0.55* 0.35*

{Used) 0.50 0.30
TimeToOutlet (.00 0.00
Ia/P 0.09 0.07

(Used) 0.10 0.10

Time Total -—-———-—-—=-—-—- Subarea Contribution to Total Flow {(cfs} -----

(hr) Flow Hills 5202

11.0 20 158 1
11.3 26 25 1
11.6 36 35 1
11.9 67 63 4
12.0 112 104 8
12.1 202 188 14
12.2 362 340 22p
12.3 537 515 22
12.4 588P 584P 15
12.5 568 559 S
12.6 450 444 6
12.7 333 328 5
12.8 253 249 4
13.0 157 154 3
13.2 108 106 2
13.4 84 82 2
13.6 69 67 2
13.8 59 58 1
14.90 53 52 1
14.3 46 45 1
14.6 41 40 1
15.0 36 35 1
15.5 33 32 1
16.0 30 29 1
16.5 26 25 1
17.0 24 23 1
17.5 23 22 1
18.0 22 21 1
15.0 15 18 1
20.0 15 15 0



P - Peak Flow

*+ - value(s) provided from TR-55 system routines

1o



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia - North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage Areas South of 202

Total watershed area: 0.316 sq mi Rainfall type: II Frequency: 100
years
—————————————————————————— Subareas ----—-----———w—-—-moo——

Hills 5202
Area(sq mi} 0.31* 0.01*
Rainfall {in) 8.0 8.0

Curve number 78* g2*
Runoff(in) 5.39 5.86
Tc {(hrs) 0.55* 0.35*

(Used) 0.50 0.30
TimeTeoOutlet 0.00 0.00
Ia/P 0.07 0.05

{Used) 0.10 0.10

Time Total —--————————=== Subarea Contributien to Total Flow (cfs) --——--

11.0 29 28 1
11.3 35 38 1
11.86 55 53 2
11.5 101 95 6
12.0 167 136 11
12.1 304 283 21
12.2 544 512 32P
12.3 808 776 32

12.4 901P 879P 22
12.5 856 843 13
12.6 617 668 9
12.7 501 4594 7
12.8 381 376 5
13.0 237 233 4
13.2 163 160 3
13.4 126 123 3

13.6 103 101 2
13.8 50 88 2
14.0 80 78 2
14.3 70 68 2
14.6 62 60 2
15.0 54 53 1
15.5 49 48 1
16.0 44 43 1
16.5 39 38 1
17.0 36 35 1
17.5 34 33 1
18.0 33 32 1
19.0 28 27 1
20.0 24 23 1



P - Peak Flow

* - value(s) provided from TR-55 system routines

Q0
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TR-55 CURVE NUMBER COMPUTATION

VERSION 1.11

Project
12-06-97
County :

Subtitle:

Solutia North Side Hydrelegy User: tbf Date:

Calhoun State: Al Checked: Date:

Drainage from 202 and South portion of West End Landfill
R/202 .

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {Lawns,parks etc.)
Good condition; grass cover > 75% - - -

.6(80)

Streets and roads
Paved; open ditches (w/right-of-way) - - -

.46 {93)

Total Area (by Hydrologic Seil Group)

SUBAREA:

NUMBER: 86

R/202 TOTAL DRAINAGE AREA: 1.06 Acres WEIGHTED CURVE



7)

TR-55 CURVE NUMBER COMPUTATION

VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-87
County : Calhoun State: Al Checked: Date:
Subtitle: Drainage from 202 and South portion of West End Landfill
Subarea : WEL
Hydroleogic Soil
Group
COVER DESCRIPTION A B C
D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {Lawns,parks etc.)
Fair condition; grass cover 50% to 75% - - -
6.34(84)
Streets and roads
Paved; open ditches (w/right-of-way) - - -
.26(93)
Total Area (by Hydrologic Soil Group)
6.6
SUBAREA:

NUMBER: 84

WEL TOTAL DRAINAGE AREA: 6.6 Acres WEIGHTED CURVE



TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project : Solutia North Side Hydrology

12-06-97

County : Calhoun

State: Al

Checked:

User: tbf Date:

Date:

Subtitle: Drainage from 202 and South portion of West End Landfill

(ft/ft)

Subarea #1 - R/202
Slope Surface n

code

Area Wp

{sg/ft) (ft)

Flow Type 2 year
Velocity Time

rain
{ft/sec) (hr)
Sheet 4
0.007

Shallow Concent'd
0.029

Cpen Channel
0.006

0.04*

Flow Type 2 year
Velocity Time
rain

(ft/sec) {hr)

240

100

(ft/ft)

Subarea #2 -
Slope Surface n

code

5

Time of Concentration

Area Wp

(sg/ft) (ft)

0.031

550

——-~ Sheet Flow Surface Codes ---

A Smooth Surface

Concentrated —--

B Fallow (No Res.)

¢ Cultivated < 20 % Res.
D Cultivated > 20 % Res.
Short

E Grass-Range,

F Grass, Dense

G Grass, Burmuda

H Woods,
I Woods,

Light
Dense

* _ Generated for use by TABULAR method

5

Time of Concentration

-—- Shallow
Surface Codes

P Paved
U Unpaved



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-97
County ¢ Calhoun State: Al Checked: Date:

Subtitle: Drainage from 202 and South portion of West End Landfill

Total watershed area: 0.012 sq mi Rainfall type: II Frequency: 10
years

—————————————————————————— Subareas —-—~-—--——-—=---——r——————--=

R/202 WEL
Area(sq mi) 0.00* 0.01*
Rainfall (in) 6.0 6.0

Curve number g6* B4+
Runoff{in) 4.41 4.20
Tc (hrs) 0.04* 0.36*

{Used) 0.10 0.40
TimeToOutlet 0.00 0.00
Ia/P 0.05 0.06

{Used) 0.10 0.10

Time Total --———=——————- Subarea Contribution to Total Flow (cfs) ---—-

(hr) Flow R/202 WEL

11.0 1 0 1
11.3 1 0 1
11.6 2 0 2
11.9 5 2 3
12.0 11 3 6
12.1 19 7P 12
12.2 25 5 20
12.3 28P 2 26P
12.4 26 1 25
12.5 20 1 19
12.6 14 1 13
12.7 10 1 9
12.8 8 1 7
13.0 5 0 5
13.2 3 0 3
13.4 3 0 3
13.6 2 0 2
13.8 2 0 2
14.0 2 0 2
14.3 2 0 2
14.6 1 0 1
15.0 1 0 1
15.5 1 0 1
16.0 1 0 1
16.5 1 0 1
17.0 1 0 1
17.5 1 0 1
18.0 1 0 1
15.0 1 o 1
20.0 1 o 1

7

e’

A
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P - Peak Flow

* — value(s) provided from TR-55 system routines



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-87
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage from 202 and South portion of West End Landfill

Total watershed area: 0.012 sgq mi Rainfall type: II Frequency: 100
years
—————————————————————————— Subareas -——————————————r——————
R/202 WEL
Area{sq mi) 0.00* 0.01*
Rainfall (in) 8.0 8.0
Curve number g6* B4*
Runcoff{in) 6.33 6
Tc {(hrs) 0.04* 0
(Used) 0.10 0
TimeToOutlet 0.00 0.00
Ia/P 0.04 0
{Used) 0.10 0

Time Total - ———————===== Subarea Contribution te Total Flow (cfs) -—---

{hr} Flow R/202 WEL

11.0 1 0 1
11.3 2 0 2
11.6 3 1 2
11.9 9 4 5
12.0 16 7 9
12.1 28 11F 17
12.2 36 7 29
12.3 39p 2 37p
12.4 38 2 36
12.5 28 1 27
12.6 20 1 19
12.7 15 1 14
12.8 11 1 10
13.0 8 1 7
13.2 6 1 5
13.4 5 1 4
13.6 3 0 3
13.8 3 0 3
14.0 3 0 3
14.3 2 0 2
14.6 2 0 2
15.0 2 0 2
15.5 2 o 2
16.0 2 0 2
16.5 1 0 1
17.0 1 0 1
17.5 1 0 1
18.0 1 0 1
19.0 1 0 1
20.0 1 0 1



P - Peak Flow

0
0

1
0

* — value(s) provided from TR-55 system routines
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TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: AL Checked: Date:

Subtitle: Plant and North pertion of West End Landfill and west areas
Subarea : WPLT

Hydrologic S5o0il
COVER DESCRIPTION A B C

Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)

Fair condition; grass cover 50% to 75% - - -
13.(84)

Impervious Areas
Paved parking lots, roofs, driveways - - -
4.18(98}

Streets and roads
Paved; open ditches (w/right-of-way) - - -

.B82(93)
Urban Districts Avg % imperv

Industrial 72 - - 20.7(91)
Residential districts Avg % imperv

{by average lot size)

1/2 acre 25 - - 5.44{80}
Total Area (by Hydrologic Soil Group) 26.1
18
SUBAREA: WPLT TOTAL DRAINAGE AREA: 44.14 Acres WEIGHTED CURVE

NUMBER: 88



TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: AL Checked: Date:

Subtitle: Plant and North portion of West End Landfill and west areas

—————————————————————————————— Subarea #1 - WPLT
Flow Type 2 year Length Slope Surface n
Velocity Time

rain (ft) (Et/ £t} code

Area Wp

(sq/ft) (ft)

Sheet 4 150 .02 e

Sheet 40 .33 e
0.022

Open Channel 1950

0.108

-—— Sheet Flow Surface Codes -—--

A Smooth Surface F Grass, Dense
Concentrated ---

B Fallow {(No Res.} G Grass, Burmuda

C Cultivated < 20 % Res. H Woods, Light

D Cultivated > 20 % Res. I Woods, Dense

E Grass-Range, Short
* - Generated for use by TABULAR method

5

Time of Concentration

——— Shallow
- Surface Codes

P Paved
U Unpaved



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia North Side Hydrology User:; tbf Date:
12-06-597
County : Calhoun State: AL Checked: Date:

Subtitle: Plant and North portion of West End Landfill and west areas

Total watershed area: 0.069 sq mi Rainfall type: II Frequency: 10

years
—————————————————————————— Subareas ======-————————————m——=
WPLT

Area{sq mi) 0.07*

Rainfall {in) 6.0

Curve number BB*

Runoff (in) 4.63

Tc {(hrs) 0.32*

(Used) 0.30
TimeToOutlet 0.00
Ia/P 0.05

(Used) 0.10

Time Total -——==—==—-———- Subarea Contribution to Total Flow (cfs) ----—-
(hr) Flow WPLT
11.0 6 6
11.3 *] 9
11.6 13 13
11.9 38 38
12.0 75 75
12.1 143 143
12.2 216P 216P
12.3 216 216
12.4 146 146
12.5 90 90
12.6 63 63
12.7 47 47
12.8 36 36
13.0 26 26
13.2 21 21
13.4 18 18
13.6 16 16
13.8 15 15
14.0 13 13
14.3 12 12
14.6 11 11
15.0 10 10
15.5 9 9
16.0 8 8
16.5 7 7
17.0 6 6
17.5 6 6
18.0 6 6
19.0 S 5
20.0 4 4

%0



22.0 4
26.0 0

P - Peak Flow

4
0

* - yalue(s) provided from TR-55 system routines

5l



TR-55 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia North Side Hydrology User: tbf Date:
12-06-97
County : Calhoun State: AL Checked: Date:

Subtitle: Plant and North portion of West End Landfill and west areas

Total watershed area: 0.069 sq mi Rainfall type: II Frequency: 100
years
—————————————————————————— Subareas ——--=-—==—-=r---————————

Area(sq mi} 0.07*
Rainfall {(in) 8.0

Curve number gg*
Runoff{in) 6.57
Tc {(hrs) 0.32*

(Used) 0.30
TimeToCutlet 0,00
Ia/P 0.03

————————

11.0 9 9
11.3 13 13
11.6 19 19
11.9 53 53

12.6 89 89
12.7 66 11
12.8 52 52
13.0 36 36
13.2 30 30
13.4 26 26
13.6 23 23
13.8 21 21
14.0 19 19
14.3 17 17
14.6 15 15
15.0 14 14
15.5 13 13
16.0 11 11
16.5 10 10
17.0 9 9
17.5 9 9
18.0 B8 8
1g.0 7 7
20.0 6 6

GrE



P - Peak Flow

* — value(s) provided from TR-55 system routines

3%



"

R-55 A
AReas Nokth o =

Rai| Road TRacks
lhc,lwlimg closuie aite.

3



—

TR-55 CURVE NUMBER COMPUTATION

VERSICN 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County Calhoun State: Al Checked: Date:
Subtitle: Drainage From areas north of railroad including closure site
Subarea : RRND
Hydrologic Scil
Group .
COVER DESCRIPTION A B C
D
Acres (CN}
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Streets and roads
Gravel (w/ right-of-way) - - .92(89)
OTHER AGRICULTURAL LANDS
Brush - brush, weed, grass mix fair - - 1.19(70)
Total Area (by Hydrologic Seil Group) 2.11
SUBAREA: RRND TOTAL DRAINAGE AREA: 2.11 Acres WEIGHTED CURVE

NUMBER: 78



TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railroad including closure site
Subarea : Wl

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)

Fair condition; grass cover 50% to 75% - - 5.,91(79)
Total Area {(by Hydrologic Soil Group) 5.91
SUBAREA: W1 TOTAL DRAINAGE AREA: 5.91 Acres WEIGHTED CURVE

NUMBER: 739



B2y

TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06~397
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railroad including closure site
Subarea : W2

Hydrelogic Soil
COVER DESCRIPTION A B c

Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Streets and roads

Paved; open ditches (w/right-of-way) - - .05{92)
Residential districts Avg % imperv
{by average lot size}
1/2 acre 25 - - 1.02(80)
Total Area (by Hydrologic Soil Group) 1.07
SUBAREA: W2 TOTAL DRAINAGE AREA: 1.07 Acres WEIGHTED CURVE

NUMBER: 81



3%

TR-55 CURVE NUMEER COMPUTATION
VERSICN 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railroad including closure site
Subarea : W3

COVER DESCRIPTION A B Cc

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Streets and roads

Paved; open ditches (w/right-of-way) - - .05(92)
Residential districts Avg % imperv
(by average lot size)
1/2 acre 25 - - 2.27{(80)
Total Area (by Hydrologic Soil Group) 2.32
SUBAREA: W3 TOTAL DRAINAGE AREA: 2.32 Acres WEIGHTED CURVE

NUMBER: 80



v

TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railroad including closure site
Subarea : W4

Hydrologic Seil
COVER DESCRIPTION A B c

Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Streets and roads

Paved; open ditches (w/right-of-way) - - .02(92)
Residential districts Avg % imperv
(by average lot size)
1/2 acre 25 - - .73(80)
Total Area (by Hydrologic Seoil Group) .75
SUBAREA: W4 TOTAL DRAINAGE AREA: .75 Acres WEIGHTED CURVE

NUMBER: 80



TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railrecad including closure site
Subarea : El

COVER DESCRIPTION A B c

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas

Paved parking lots, roofs, driveways - - .09(98)
Streets and roads
Paved; open ditches (w/right-of-way) - - .28(92)

Urban Districts Avg % imperv

Industrial 72 - - 1.47(91)
Residential districts Avg % imperv

(by average lot size)

1/2 acre 25 - - .02(80)
Total Area (by Hydrolegic Soil Group} 1.86
SUBAREA: El1 TOTAL DRAINAGE AREA: 1.86 Acres WEIGHTED CURVE

NUMBER: 91



Lh

TR-55 CURVE NUMBER COMPUTATION
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railroad including closure site
Subarea : NSA

COVER DESCRIPTION A B c

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.})
Fair condition; grass cover 50% to 75% - - -

6.8(84)
Streets and roads
Paved; open ditches {(w/right-of-way) - - .18(92}
.18(93)
Total Area ({by Hydrologic Soil Group) .18
6.98
SUBAREA: NSA TOTAL DRAINAGE AREA: 7.16 Acres WEIGHTED CURVE

NUMBER: 84



TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11
Project
12-06-97

County : Calhoun

Solutia North Side Drainage

State: Al Ch

User: tbf Date:

ecked: Date:

Subtitle: Drainage From areas north of railroad including closure site

Subarea #1 - RRND

Area Wp

{sq/ft) (ft)

1500

Slope Surface ni
{ft/ft) code
33 a

Subarea #2 - W1

Time of Concentration

Area

wp

(sg/ft) (ft)

Flow Type 2 year

Velocity Time
rain

{ft/sec) (hr)

Sheet 4

0.002

Open Channel

0.083

0.08*

Flow Type 2 year

Velocity Time
rain

{ft/sec} (hr)

Sheet 4q

0.512

Shallow Concent'd
0.146

Slope Surface n
(ft/ft) code

.005 f

.01 u

Subarea #3 - W2

Time of Concentration

Area Wp

{sgq/ft) (ft}

0.66"

Flow Type 2 year

Velocity Time
rain

{(ft/sez) (hr}

Sheet 4

0.333

0.037

Slope Surface n
(ft/ft) code

. 005 e

. 005 u

Time of Concentration



Flow Type 2 year

Velocity Time
rain

(ft/sec) (hr)

Slope

(ft/ft)

Subarea #4 - W3

Surface

code

n

Area Wp

(sgq/ft) {ft)

0.205
Shallow Concent'd
0.049

Flow Type 2 year

Velocity Time
rain

{ft/sec) (hr)

Length

(ft)

.03

. 005

Slope

(ft/ft)

Subarea #5 - W4

Surface

code

n

Time of Concentration =

Area Wp

(sq/ft) (ft}

* - Generated for use by TABULAR method

Time of Concentration =



TR-55 Tc and Tt THRU SUBAREA COMPUTATION

VERSION 1.11

Project Solutia North Side Drainage User:
12-06-97
County Calhoun State: Al Checked:

thi

Date:

Date:

Subtitle: Drainage From areas north of railroad including closure site

Flow Type 2 year
Velocity Time
rain

(ft/sec) (hr)

Length

{ft)

Subarea #6 - El

Area

(sq/ft)

Wp

(ft)

Flow Type 2 year
Velocity Time
rain

(ft/sec) {hr)

5lope Surface n
(£t/£t) code
02 a

Subarea #7 - NSA
Slope Surface n

(fr/fL) code

Time of Concentration

Area

(sq/ft)

Wp

(£t}

0.191

0.061

--— S5heet Flow Surface Codes ---

A Smooth Surface

Concentrated --—-

B Fallow (No Res.)

C Cultivated < 20 % Res.
D Cultivated > 20 % Res.
Short

E Grass-Range,

F Grass, Dense

G Grass, Burmuda

H Woods,
I Woods,

Light
Dense

* - Generated for use by TABULAR method

Time of Concentration

--- Shallow

Surface Codes

P Paved
U Unpaved



TR-55 TABULAR DISCHARGE METHCD

VERSICN 1.11

Project : Solutia North 5ide Drainage

12-06-97
County : Calhoun

State: Al

User: ybf Date:

Checked:

Date:

Subtitle: Drainage From areas north of railroad including closure site

Total watershed area: 0.033 sg mi Rainfall type: II

years

RRND Wl
Area(sq mi) 0.00* 0.01*
Rainfall (in) 6.0 6.0
Curve number T8* To*
Runoff (in}) 3.58 3.68
Tc (hrs) 0.08* 0.66*

{Used) 0.10 0.75
TimeToOQutlet 0.0¢ 0.00
Ia/P 0.09 0.09

{(Used) 0.10 0.10

({hr) Flow RRND Wl

11.0 1 0 4]
11.3 2 0 1
11.6 6 1 1
11.9 24 4 1
12.0 47 8 2
12.1 79P 12P 2
12.2 76 7 4
12.3 49 3 7
12.4 34 2 10
12.5 30 1 13
12.6 27 1 14P
12.7 23 1 14
12.8 21 1 13
13.0 16 1 9
13.2 12 1 6
13.4 10 1 4
13.6 8 1 3
13.8 7 0 3
14.0 6 0 2
14.3 4 0 2
14.6 3 0 1
15.0 2 0 1
15.5 2 0 1
16.0 2 0 1
16.5 2 o 1
17.0 2 0 1
17.5 2 0 1
18.0 2 0 1
1%.0 2 0 1
20.0 2 o) 1

W2
0.00*
6.0

81~
3.88
0.37+
0.40
0.00
0.08
0.10

Subarea

w2

W= OO0OO0O

QOHKHKFENW.S

OO0 0000

[oNeNoBoNeNe

Subareas -————-
w3 W4 El
0.00* 0.00* 0.00*
6.0 6.0 6.0

BO* go* 91+
3.78 3.78 4.96
0.25* 0.24* 0.02*
0.20 0.20 0.10
0.00 0.00 0.00
g.08 0.08 0.03
0.10 0.10 0.10

Contribution
w3 W4 El
0 0 0
0 0 0
1 o] 1
3 1 5
6 2 9
10 3 15P
11p 4P 9
7 2 3
3 1 2
2 1 2
2 1 1
1 0 1
1 0 1
1 0 1
1 0] 1
1 0] 1
1 0 1
1 0 1
1 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0] 0]
0 0 0
0] 0] 0]
0] 0] 0]
0 0] 0
0 0 0

Frequency: 10

NSA
0.01*
6.0

B4*
4.20
0.25*
0.20
0.00
0.06
0.10

to Total Flow {cfs) -----

NSA

1

1

2
10
19
35
38P
23

1

HHEHRFRFNMNDDDND W Wk I @ D

H e e



P - Peak Flow

* — value(s) provided from TR-55 system routines

4



TR-53 TABULAR DISCHARGE METHOD
VERSION 1.11

Project : Solutia North Side Drainage User: tbf Date:
12-06-97
County : Calhoun State: Al Checked: Date:

Subtitle: Drainage From areas north of railrcad including closure site

Total watershed area: 0.033 sq mi Rainfall type: II Frequency: 100
years
—————————————————————————— Subareas -----—---—------——-—————-
RRND Wl w2 W3 w4 El NSA -

Area(sq mi) 0.00* 0.01* 0.00* 0.00* 0.00* 0.00* {.01%*
Rainfall (in} 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Curve number 78* 79%* gl~* Bo* 8O* 91+ B4+

Runoff(in) 5.39 5.51 5.74 5.63 5.63 6.92 6.10
Tc {(hrs) 0.08* 0.66* 0.37* 0.25%5* 0.24* 0.02* 0.25*
{(Used) 0.10 0.75 0.40 0.20 0.20 0.10 0.20
TimeToOutlet 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ia/P 0.07 0.07 0.06 0.06 0.06 0.02 0.05
{(Used) 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Time Total ----—-——-—---- Subarea Contribution teo Total Flow (cfs) ————-
{hr) Flow RRND Wl W2 w3 w4 El NSA
11.0 3 0 1 0 0 0] 0 2
11.3 6 1 1 0 1 0 1 2
11.6 7 1 1 0 1 0] 1 3
11.9 35 6 2 1 4 1 7 14
12.0 65 11 2 1 ] 3 13 27
12.1 114p 18P 3 3 15 5P 20P 50
12.2 110 11 6 4 16P 5 13 55P
12.3 70 4 10 6P 10 3 4 33
12.4 51 3 15 6 5 2 3 17
12.5 42 2 15 4 3 1 2 11
12.6 42 2 22P 3 3 1 2 9
12.7 37 2 21 2 2 1 2 7
12.8 33 1 15 2 2 1 2 6
13.0 22 1 13 1 1 0 1 5
13.2 17 1 9 1 1 0 1 4
13.4 14 1 6 1 1 0 1 4
13.6 12 1 5 1 1 0] 1 3
13.8 10 1 4 0 1 0] 1 3
14.0 9 1 3 0 1 0] 1 3
14.3 7 1 2 0 1 0 1 2
14.6 7 1 2 0 1 0 1 2
15.0 7 1 2 0 1 0 1 2
15.5 6 0 2 0 1 0 1 2
16.0 3 0 1 0 0 0 0 2
16.5 2 0] 1 0] 0] 0 0 1
17.¢ 2 0 1 0 0 0 0] 1
17.5 2 0] 1 0] 0 0 0] 1
18.0 2 G 1 0 0 0 0 1
19.¢ 2 0 1 0 0 0 0] 1
20.0 2 0] 1 0] 0 0 0] 1



38
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P - Peak Flow

* - value(s) provided from TR-55 system routines
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Stage / Area relationship for
4’ x 4' box culvert

Stage Area

(ft) {acres)
0 .1

2 .125
4 .15

6 2

8



Stage Discharge Relationship

for 4’ x 4’ box culvert. Note that
Road overflow occurs after stage
reaches 13 &t. approx.

Stage Discharge

®  (cfs)
0 0

4 96
6 148
8 184
10 220
12 256

14 1000



Inflow hydrograph
(into box culvert)

Time Inflow
(hrs) (cfs)

11 29
113 39
11.6 55
11.9 101
12.0 167
12.1 304
12,2 544
12.3 808
12.4 501
12.5 856
12,6 677
12.7 501
12.8 381
13.0 237
13.2 163
13.4 126
13.6 103
13.8 90
14.0 80
143 70
146 62
15.0 54
15.5 49
16.0 44
le.5 39
17.0 36
175 34
18.0 33
19.0 28
200 24
220 21
260 0



3680

12/06/97

PROJECT TITLE

FOURTH-ORDER RUNGE-KUTTA METHODS

RESERVOIR ROUTING

GOLDER ASSOCIATES INC.

3730 CHAMBLEE-TUCKER ROAD

ATLANTA, GEORGIA 30341

Solutia - North Side Drainag JOB NUMBER 943-

CODED BY tbf DATE
100-yr Storm / 4 x 4 box routing
TIME INFLOW HEAD AREA dH ! QUTFLOW

{min) {cfs) {ft) {(Acres) (ft) {cfs)
.0 29.00 .00 .1 .00 .00
1.0 29.56 .34 .1 .34 8.09
2.0 30.11 .58 .1 .24 13.83
3.0 30.67 .76 .1 .18 18.26
4.0 31.22 .90 .1 .14 21.54
5.0 31.78 1.00 .1 .11 24.09
6.0 32.33 1.09 .1 .08 26.12
7.0 32.89 1.16 .1 .07 27.75
8.0 33.44 1.21 .1 .06 29.11
9.0 34.00 1.26 .1 .05 30.26
16.06 34.56 1.30 .1 .04 31.26
11.0 35.11 1.34 .1 .04 32.15
12.0 35.67 1.37 .1 .03 32,85
13.0 36.22 1.40 .1 .03 33,69
14.0 36.78 1.43 .1 .03 34.38
15.0 37.33 1.46 .1 .03 35.04
16.0 37.89 1.49 .1 .03 35.67
17.0 38.44 1.51 .1 .03 36.28
18.0 39.00 1.54 .1 .02 36.87
19.0 38.89 1.56 .1 .03 37.50
20.0 40.78 1.59 .1 .03 38.19
21.0 41.67 1.62 .1 .03 38.92
22.0 42.56 1.65 .1 .03 39.69
23.0 43.44 1.69 .1 .03 40.49
24.0 44,33 1.72 .1 .03 41.30
25.0 45.22 1.76 .1 .03 42.14
26.0 46.11 1.79 .1 .04 42.98
27.0 47.00 1.83 .1 .04 43.83
28.0 47.89 1.86 .1 .04 44.68
29.0 48.78 1.90 .1 .04 45.55
30.0 49,67 1.93 .1 .04 46.41
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50.56
51.44
52.33
53.22
54.11
55.00
57.56
60.11
62.67
65.22
67.78
70.33
72.89
75.44
78.00
80.56
83.11
85,67
88.22
90.78
93.33
85.89
98.44
101.00
112.400
123,00
134,00
145,00
156.00
167.00
189.83
212.67
235.50
258.33
281.17
304.00
344.00
384.00
424.00
464.00
504.00
544.00
588.00
632.00
676.00
720.00
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.88
.87
.87
.87
.86
.86
.85
.85
-84
.84
.84
.83
.83
.83
-82
.82
.81
.81
.81
.80
.80
.80
.19
.79
.19
.78
.78
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21.81
21.78
21.76
21.73
21.71
21.68
21.66
21.63
21.61
21.58
21.56
21.53
21.51
21.48
21.46
21.43
21.41
21.38
21.36
21.33
21.31
21.28
21.2¢
21.23
21.21
21.18
21.16
21.13
21.11
21.08
21.05
21.00
20.95
20.88
20.81
20.73
20.66
20.57
20.49
20.41
20.32
20.24
20.15
20.06
19.98
19.89
19.80
19.72
19.63
19,54
19.45
19,37
19.28
19.19
19.10
19.02
18.93
18.84
18.75
18.67



- 743,

691.0
€692.0
693.0
694.0
695.0
696.0
697.
698,
699,
700,
701.
102,
703.
704.
705.
706.
707.
708.
708.
710.
711.
712.
713.
714.
715.
716.
717.
718.
719.
720.
721.
722.
723.
724.
725.
726.
127.
728.
129,
730.
731.
732.
733,
734.
735.
736.
737.
738.
739.
740.
741,
742.

744.
745.
746.
747.
748.
749.
750.
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18.29
18.20
18.11
18.02
17.94
17.85
17.7¢6
17.67
17.59
17.50
17.41
17.33
17.24
17.15
17.06
16.98
16.89
16.80
16.71
16.63
16.54
16.45
16.3¢
16.27
16.19
16.10
16.01
15.93
15.84
15.75
15.6¢6
15.57
15.49
15.40
15.31
15.22
15.14
15.05
14.96
14.88
14.79
14.70
14.61
14.52
14.44
14.35
14.26
14.18
14.0%5
14.00
13.91
13.82
13.74
13.65
13.56
13.4%
13.39
13.30
13.21
13.13
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18.58
18.49
18.40
18.32
18.23
18.14
18.05
17.96
17.88
17.79
17.70
17.61
17.53
17.44
17.35
17.26
17.18

©17.08

17.00
16.91
16.83
16.74
16.65
16.56
16.48
16.39
16.30
16.21
16.12
16.04
15.95
15.86
15.77
15.69
15.60
15.51
15.42
15.34
15.25
15.1%6
15.07
14.99
14,90
14.81
14.72
14.64
14.55
14.4¢
14.37
14.28
14.20
14.11
14.02
13,93
13.85
13.76
13.67
13.58
13.50
13.41
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PEAK OUTFLOW RATE = 7

MAXIMUM STAGE REACHED

8B0.74 cfs AT TIME T

= 13.41 f£ft
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Stage / Area relationship
for 36 * diam steel / conc.
Culvert under railroad tracks
Stage Area

(§id] (Acres)

0 01

2 .05

4 1

6 15

8 175

85 .25

10 .5

4>



Stage / Discharge curve for
36 inch diam. Steel / concrete
culvert under railroad tracks.

Note that side / ditch flow will
occur after stage =5 ft.
Maximum culvert discharge is
appoximately 97 cfs.

Stage Discharge
) (cfs)

18
50
62
96
287
376
742

— 00 00N R NNOD

S

el



Inflow hydrograph
into railroad track culvert

Time Inflow
(hrsy  (cfs)
11 10
11.3 52
11.6 74
11.9 152
12.0 249
12.1 400
12.2 545
12.3 583
12.4 526
12.5 436
12.6 389
12.7 361
12.8 343
13.0 324
13.2 287
13.4 269
13.6 248
13.8 226
14.0 197
14.3 97
14.6 80
15.0 71
15.5 65
16.0 58
16.5 51
17.0 46
17.5 44
18.0 42
19.0 36
20.0 31
22,0 27

26.0 0
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FOURTH-ORDER RUNGE-KUTTA METHODS

PROJECT TITLE

RESERVOIR ROUTING

GOLDER ASSOCIATES INC.

3730 CHAMBLEE-TUCKER ROAD
GEORGIA 30341

ATLANTA,

Solutia - North Side Drainag JOB NUMBER 943~

CODED BY tbf DATE 12-6-
Routing Through Rail Road Culvert / Side
TIME INFLOW HEAD AREA dH ' OUTFLOW

(min) {cfs) {fr) {Acres) {ft) (cfs)
.0 10.00 .00 .0 .00 .00
1.0 12.33 .70 .0 .70 6.29
2.0 14.67 1.00 .0 .30 8.96
3.0 17.00 1.24 .0 .24 11.16
4.0 19.33 1.46 .0 .22 13.17
5.0 21.67 1.68 .0 .21 15.08
6.0 24.00 1.88 .0 .21 16.93
7.0 26.33 2.08 .1 .20 19.31
8.0 28.67 2.25 .1 .17 22.06
9.0 31.00 2.41 .1 .15 24.53
10.0 33.33 2.55 .1 .14 26.83
11.0 35.67 2.69 .1 .14 29.04
12.0 38.00 2.82 .1 .13 31.19
13.0 40.33 2.86 .1 .13 33.30
14.0 42 .67 3.05 .1 .13 35.39
15.0 45.00 3.22 .1 .13 37.46
16.0 47.33 3.35 .1 .13 38.52
17.0 49.67 3.47 .1 .13 41.58
18.0 52.00 3.60 .1 .13 43.63
19.0 53.22 3.72 .1 .12 45.55
20.0 54.44 3.83 .1 .11 47.28
21.0 55.67 3.93 .1 .10 48.87
22.90 56.89 4.02 .1 .09 50.26
23.0 58.11 4,11 .1 .09 51.35
24.0 59.33 4.20 .1 .09 52.43
25.0 60.56 4.29 .1 .09 53.52
26.0 61.78 4.38 .1 .09 54.60
27.0 6€3.00 4.47 .1 ) 55.68
28.0 64.22 4.56 .1 .08 56.76
29.0 65.41 4.65 .1 .09 57.84



30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
85.0

66.
67.
69.
70.
71.
2.
74.
78.

82
87

91.

100.

104

1o08.
113.
117.
121.
126.
130.
134.
139.
143.
147,
152.
le8.
184.
200.
216,
232.
249,
274.
299,
324.
349,
374.
400.
424.
448,
472,
496,
520.
545,
551.
557,
564,
570.
576.
583.
573.
564.
554.
545.
535,
526.
511.
496.
481.
466.
451.

67
89
11
33
56
78
oo
33
67
00
33
67
oo
33
67
oo
33
67
oo
33
67
00
33
67
00
17
33
50
67
83
00
17
33
50
67
83
00
17
33
50
67
83
00
33
67
00
33
67
00
50
0o
50
00
50
0o
00
oo
00
00
00

.74
.83
.92
.01
.09
.15
.21
.27
.35
.45
.55
.66
77
.88
.00
.08
.16
.21
.26
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58.92

60.00

61.08

62.43

65.08

67.26

69.13

71.28

74.06

77.25

80.73

84.39

§8.18

92.05

95.99
104.78
110.97
116.08
120.73
125.18
129.5¢6
133.90
138.22
142.54
146.86
155.03
167.63
182.12
157.41
213.05
228.85
247.47
269.38
296.30
326.73
352.01
375.90
403.69
428.11
451.59
474.80
497.92
521.02
537.81
548,12
555.97
562.86
569.37
575.73
576.74
571.66
563.97
555.13
545.80
536.26
524.65
510.75
495.90
480.67
465.28



90.

91.

92.

93.

94.

95.

96.

97.

98.

99.
100.
101.
102.
103.
104,
105,
106.
107.
108.
109.
110.
111.
112.
113,
114.
115.
116.
117.
1l1s.
119.
120.
121.
122.
123.
124.
125,
126,
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138,
139.
140.
141.
142.
143,
144.
145.
l46.
147.
148.
149.
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436.
428.
420.
412.
404.
396.
389.
384.
379.
375,
370.
365.
361.
358.
355.
352.
349.
346.
343.
341.
338.
.25
336.
335.
333.
331.
330.
328,
327.
.58
324.
.92
317.
314.
311.
308.
305.
302.
299.
256,
293.
290.
287.
285.
284.
282,
281.
279,
.00
276.
275.
273.
272.
270.
269,
.25
265,
.75
262.
260,

338

325

320

278

267

263

00
17
33
50
67
83
00
33
67
00
33
67
00
00
00
00
00
00
00
412
83

67
o8
50
92
33
75
17

00

83
15
67
58
50
42
33
25
17
08
60
50
60
50
oo
50

50
00
50
60
50
00

50

60
25

8.80
8.75
8.71
8.68
8.64

W W

-

-

W wWw

449
437

411

403.

395
388

378
374

36l
358
354
351
348
345

343,
341.
339.
338.
336.
334.
333.
331,

330

323
320
317
314

282

282

.82
.36
4217.
419.

85
37
24
22

.73
383.
.60
.33
370.
365.
.52

47

09

12
85
87
82
78
32
43
73
10
50
90
31
71

.12
328.
326,
325,

53
94
35
11

.28
.26
.17
311.
307.
304.
301.
298,
295,
.37
289,
286.
285.
284.
.93
281.
279.
278.
276.
275.
273.
272.
270.
269.
267.
266,
264,
262,

06
895
83
72
60
48

25
92
12
36

46
g7
418
98
48
98
48
97
40
73
01
28
53



258.50
256.75
255.00
253.25
251.50
249.75
248.00
246.17
244.33
242.50
240.67
238.83
237.00
235.17
233.33
231.50
229.67
227.83
226.00
223.58
221.17
218.75
216.33
213,92
211.50
209,08
206.67
204.25
201.83
199.42
197.00
191.44
185.89
180.33
174.78
1€5.22
163.67
158.11
152.56
147.00
141.44
135.89
130.33
124.78
119.22
113.67
108.11
102.56

57.00

96.06

95.11

94.17

93.22

92.28

91.33

90.39

89.44

88.50

87.56

B6.61

7.73
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260.78
259.03
257.28
255.53
253.77
252.02
250.27
248.49
246.68
244.86
243,02
241.19
239.36
237.52
235.68
233.85
232.01
230.17
228.34
226.32
224.08
221.74
219.36
216,96
214.54
212.12
209.70
207.28
204.86
202.44
200.01
196.60
191.9¢%
186.85
1g8l.46
175.97
170.42
164.85
159,27
153.69
148.10
142.52
136.93
131.34
125.76
120.17
114.59
108.00
103.41

99.38

97.14

95.86

95.27

94.58

93.83

93.02

92.17

91.28

90.39

89.47



210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
218.0
219.0
220.0
221.0
222.0
223.0
224.0
225.0
226.0
227.0
228.0
229.0
230.0
231.0
232.0
233.0
234.0
235.0
236.0
237.0
238.0
23%.0
240.0
241.0
242.0
243.0
244.0
245.0
246.0
247.0
248.0
249.0
250.0
251.0
252.0
253.0
254.0
255.0
256.0
257.0
258.0
258.0
260.0
261.0
262.0
263.0
264.0
265.0
266.0
267.0
268.0
269.0

85.67
84.72
83.78
82.83
81.89
80.%4
80.00
79.63
79.25
78.88
78.50
78.13
77.75
77.38
717.00
76.63
76.25
75.88
75.50
75.13
74.75
74.38
74.00
73.63
73.25
72.88
72.50
72.13
71.75
71.38
71.00
70.80
70.60
70.40
70.20
70.00
69.80
69.60
69.40
69.20
69.00
68.80
68.60
68.40
€68.20
66.00
67.80
67.60
67.40
67.20
67.00
66.80
66.60
66.40
66.20
66.00
65.80
65.60
65.40
65,20
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.78
.75
.73
.70
.67
.64
.61
.59
.57
.55
.53
.52
.50
.49
.48
.46

.44
.43
.42
.41
.40
.39
37
.36
.35
.34
.33

.31
.30
.29
.28
.27
.26
.25
.25
.24
.24
.23
.22
.22
.21
.20
.20
.18
.19
.18
.18
.17
.16
.16
.15
+15
.14
.13
.13
.12
.12
.11
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.03
.03
.03
.03
.03
.03
.03
.03
.02

.01

.01
.01
.01
.01

.01

.01
.01
.01
.01
.01

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

.01
.01

.01
.01

.01
.01
.01
.01
.01

.01

.01
.01
.01
.01
.01
.01
.01
.01
.01

88.54
87.61
86.66
85.72
84.77
83.82
82.86
81.99
8l.26
80.63
80.07
79.56
79.09
78.65
78.22
77.81
77.41
77.01
16.62
76.24
75.85
15.47
15.09
74.71
74.33
73.96
73.58
73.20
72.82
72.44
72.07
71.72
71.41
71.14
70.88
70.65
70.42
70.20
69.99
69.78
68.57
€9.37
€9.17
68.96
68.76
68.56
68.36
68.16
67.95
67.75
67.55
67.35
67.15
66.95
66.75
66.55
66,35
66.15
65.95
65.75



270.,0
271.0
272.0
273.0
274.0
275.0
276.0
277.0
278.0
279.0
280.0
281.0
282.0
283.0
284.0
285.0
286.0
287.0
288.0
28%.0
290.0
291.0
292.0
293.0
294.0
295.0
296.0
287.0
258.0
299.0
300.0
301.0
302.0
303.0
304.0
305.0
306.0
307.0
308.0
309.0
310.0
311.0
312.0
313.0
314.0
315.0
316.0
317.0
318.0
319.0
320.0
321.0
322.0
323.0
324.0
325.0
326.0
327.0
328.0
328.0

65.00
64.77
64.53
64.30
64.07
€63.83
€63.60
€3.37
63.13
62.90
62.67
62.43
62.20
61.97
61.73
€1.50
61.27
61.03
60.80
60.57
60.33
60.10
59.87
59.63
59.40
59.17
58.93
58.70
58.47
58.23
58.00
57.77
57.53
57.30
57.07
56.83
56.60
56.37
56.13
55.90
55.67
55.43
55.20
54.97
54.73
54.50
54.27
54.03
53.80
53.57
53.33
53.10
52.87
52.63
52.40
52.17
51.93
51.70
51.47
51.23
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€65.55
65.34
65.13
64.91
€64.68
64.45
€64.22
63.99
63.76
€63.53
63.29
63.06
62.83
62.59
62.36
62.13
€61.96
6l1.86
61.74
6l.61
6l1.46
61.31
61.14
60.97
60.78
60.59
60.40
€0.20
59.99
59.78
58.57
59,35
59.13
58.90
58.68
58.45
58.23
57.99
57.76
57.53
57.30
57.06
56.83
56.59
56.36
56.12
55.88
55.64
55.40
55.17
54.83
54.68
54.45
54.21
53.87
53.73
53.49
53.25
53.01
52.77
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330.0
331.0
332.0
333.0
334.0
335.0
336.0
337.0
338.0
339.0
340.0
341.0
342.0
343.0
344.0
345.0
346.0
347.0
348.0
349.0
350.0
351.0
352.0
353.0
354.0
355.¢0
356.0
357.0
358.0
359.0
360.0
361.0
362.0
363.0
364.0
365.0
366.0
367.0
368.0
369.0
370.0
371.0
372.0
373.0
374.0
375.0
376.0
377.0
378.0
379.0
380.0
381.0
382.0
383.0
384.0
385.0
386.0
387.0
388.0
389.0

51.00
50.83
50.67
50.50
50.33
50.17
50.00
49.83
49.67
49.50
49,33
49.17
49.00
48.83
48.67
48.50
48.33
48.17
48.00
47.83
47.67
47.50
47.33
47.17
47.00
46.83
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Worksheet
Worksheet for Rectangular Channel

Project Description { O‘UH s.(_ 5
Project File c\haestad\imvAbox10th.fm2

Worksheet culvert capacity gdﬁﬁ W

Flow Element Rectangular Channel
Method Manning's Formula C—O'F:“"*/‘
Solve For

Discharge
Input Data
Mannings Coefficient 0.013
Channel Slope 0.006000 ft/ft
Depth 2.00 ft
Bottom Width 5.00 ft

Results Wmﬁ

Discharge 94.98 cfs é__,c?% _ﬁ allvtrt.
Flow Area 10.00 2

Wetted Perimeter 9.00 ft

Top Width 500 (qs ~ | 00¢65>
Critical Depth 224 ft

Critical Slope 0.004416 ft/ft

Velocity 9.50 ft's

Velocity Head 1.40 ft

Specific Energy 3.40 ft

Froude Number 118

Flow is supercritical.

05/14/98 : FlowMaster v5.13
03:54:13 PM Haeestad Methods, Inc. 37 Brookside Road Waterbuwry, CT 06708 (203) 755-1666 Page 1 0f 1
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I, Angela Butler, am responsible for filing documents in the
(Name of file) M&, e, file The attached document,
(Name of document)_ MO Q/OUACN (A W

was originally submitted to the Alabama Department of Environmental Management in

a 3-ring binder.
For ease of filing, only the binder has changed. No material has changed in the
document. No other alterations have been made to said document, and it is otherwise

in its original form as submitted to the Alabama Department of Environmental

9 Angela Butler

Donethisg’% d% of w 1990,

Management.

Witness:




Sp'aR *A313
11°656'909 3
IIrBES'ER N
fla

- T
P~ 5
T -

Y ss

<o
"y
3

N

— T~
XA

=

R
~\_‘) LN

o~

<X

I~

A

o

T &
ﬁ

, S .

SN sawdes

7~ g p e K TN,
.\ - - .\ \ ._ Loh \ ’ )
” 4 y ~ 4 . ot .
‘ 0 . 39vy01$ 'V, J/39vmHols
; ’ v . ,
. . _, Al
.~ . _, -

NECEYSHAS

)
N
P mquw.\mv\, /uw?@.;

ey

=

V125 T
RS

RISy for
g L gt

e
N 1l \H.

\.\ 7






