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Wichita Airport Authority
Wichita Mid Continent
2173 Air Cargo Road
P.O. Box 9130
Wichita, KS 67277-0130

Mr. John Oswald, P .E.Attention:

Reference Colonel James Jabara Taxiway A and Aircraft Apron Drainage Study
PEC Project No. 32-07363-0019

Dear Mr. Oswald:

This letter presents a summary of the engineering analysis performed to determine the
hydrologic and hydraulic effects the development of approximately 30 acres of land owned by
the Wichita Airport Authority would have on the existing detention pond (borrow area), taxiway
extension and the west tributary of Dry Creek water surface elevations. The project location is
shown in FIGURE 1.
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The purpose of this letter report is to present the fmdings of the engineering analysis and to
identify the governmental or permitting agencies that have jurisdiction over development.

The hydrologic and hydraulic analysis focused on two major drainage structures:

A 9'x 5'x 55' reinforced concrete box culvert (RCB) located along the abandoned 39th Street
from Webb Road to existing Taxiway A.

2, The existing detention pond with a 36" RCP and weir structure (elevation 1396.40) located
east of Webb Road and just north of the existing Taxiway A.
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The total drainage area that contributes runoff to this location was estimated to be 192::!: acres. A
map showing the overall drainage basin boundaries and the major drainage structures are shown
behind tab "PROPOSED SITE PLAN".

PREVIOUS STUDIES AND OTHER INFORMATION SOURCES
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Several parcels of land upstream of Colonel James J abara Airport, (west of Webb Road), have
been developed over the last few years. Drainage plans and computations for the developments
were submitted to the City of Wichita, Stonn Water Management Department, during the platting
process. To strive for consistency with previous hydrology calculations and to make use of
available information, PEC reviewed drainage plans submitted for the nearby developments. PEC
also reviewed the previous drainage report prepared for the Wichita Airport Authority for the
extension of Runway 18-36 project and Taxiway A that was previously approved by the FAA.
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The construction plans for the extension of Runway 18-36 and Taxiway A, which included
drainage and hydraulic design data for drainage structures within the Colonel James Jabara
Airport property, were also used as a reference. PEC's study generally relied on plans or record
information for hydraulic data such as culvert sizes, flowline elevations, street grades, etc.
However, a field survey was conducted to verify critical drainage features.

More specifically, the following infonnation was obtained from these sources

Construction plans for the extension of Runway 18-36 and Taxiway A, designed by PEC was
reviewed. The following infonnation was included in the plans:

For the 36" RCP outlet pipe underneath the runway safety area

The upstream and downstream flowline elevations are 1389.60 and 1386.00, respectively.
The approximate "Overtopping" elevation for the runway safety area is 1396.40 and is
approximately 532' wide.

.

The drainage report was reviewed and included the following infonnation:

The drainage area, 238 acres, contributing runoff to the existing detention pond.
The computed 100-year discharge from the existing detention pond is 565 cfs.
The computed 100-year water surface elevation of the existing detention pond is
1396.48.

.

.

.

HYDROLOGIC AND HYDRAULIC ANALYSIS

The procedure used by PEC for the hydrologic and hydraulic analysis maybe summarized as
follows:

1 The overall basin boundary was established using the USGS map. This boundary was
compared to the existing drainage study that was prepared by PEC for the Runway
Extension.

2 The "Rational Method" was used in the initial effort to estimate a peak tOO-year discharge
rate. This discharge was compared to the tOO-year discharge contained in the previous
drainage report.

.3, A rating curve was developed for the culvert underneath the runway safety area and for the
existing 9'x 5' RCB crossing the access roadway to Taxiway A. The rating curves relate
water surface elevations at the upstream ends of both culverts to runoff rates.

4. The tailwater elevation for the existing 9'x 5' RCB was based on the tOO-year elevation of
the detention pond.
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s. The tailwater elevation for the existing 36" RCP outlet pipe was based on the flowline of the
discharge pipe and flow of the existing channel downstream.

6. The FAA requires that the drainage system be designed to handle the 5-year storm event.
Whereas, the City of Wichita requires that the site nmoffmeet the pre vs. post discharge rates
for the IOO-year/24-hour storm event. Since the City of Wichita's design criterion is more
stringent than the FAA's the drainage study only has detailed information for the
100- year/24-hour requirement.

7. As was noted, the Rational Method was used to initially estimate the 100- year peak
discharge. To further refine the analysis, the HEC-l computer program was used to model
the basin's response to rainfall. HEC-l computed the peak runoff rates and corresponding
water surface elevations at the major drainage structures.

HEC-RAS was used to compute the tOO-year water surface profile upstream of the 9'x 5'
RCB, (under 39th Street North), to Webb Road.

8. According to FAA AC 150/5200-33B "HAZARDOUS WILDLIFE ATTRACTANTS ON
OR NEAR AIRPORTS" the new storm water facility should be designed, engineered,
constructed, and maintained for a maximum 48-hour detention period after the design storm
and remain completely dry between storms.

9. According to the FAA AC 150/5300-13 "AIRPORT DESIGN" the new storm water facility
needs to meet the design standards for the runway safety area, obstacle free zone, object free
area and the clearway standards. These protection zones are labeled on the map behind the
tab "RUNWAY PROTECTION ZONE".

The two models used in the analysis were developed to consider both "Existing" and "Proposed"
basin topographic conditions. This analysis shows the effects upon flow rates and water surface
elevations caused by the proposed development.

PEC looked at two options for the development plan regarding the detention pond as follows:

Option

The proposed site plan that was supplied to PEC by SJCF was overlayed on the existing
property survey. The east edge of the proposed 35' taxiway is located approximately 1,127'
east of Webb Road or 160' west of the 35' building restriction line. The proposed taxiway
was assumed to be constructed at an elevation of 1406.4 with a 22-foot buffer area
immediately to the east. The buffer then was sloped at a 4: 1 slope back to the existing grade
of 1392.4. See proposed site plan located behind tab labeled "SITE PLAN" and
"DEVELOPMENT PLAN" for location and details.

Oswald
r 4, 2007
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Option 2:

1 The above-mentioned site plan was also used in detennining Option 2' s layout. It was
assumed that the building would be constructed on the "Building Restriction Line", which is
approximately 1,284' east of Webb Road. The building was assumed to be constructed at an
elevation of 1402.2 with a 10-foot buffer area immediately east. The buffer would be sloped
at a 4:1 slope back to the existing grade of 1392.4. See proposed site plan located behind tab
labeled "SITE PLAN' and "DEVELOPMENT PLAN' for location and details.

Additionally, a backwater analysis was perfonned to look at the impacts that the proposed
development would have on the west tributary into Dry Creek. Approximately 89.6 acres drain
through a 9'x 5' RCB underneath the dirt access road (old 39th Street North) from Webb Road to
Taxiway A. PEC is to determine what impacts the proposed development and channel
improvements will have on the existing 9'x5' RCB, if any. See HEC-RAS
Stations and Tributary location behind the tab labeled "HEC-RAS STATIONS" for location and
details.

SUMMARY OF RESULTS

The results of the hydrologic and hydraulic analysis perfonned by PEC are as follows:

Option 1:

1 Proposed conditions with existing 36" RCP outlet pipe with existing flowline at 1389.60 and
overflow elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Q100in = 615 cis
. QIOOout - 302 cfs, (includes 226 cis overflow)
. Computed Water Surface Elevation of Detention Pond = 1396.94
. Q5in - 241 cis
. Q50ut - 65 cis
. Computed 5- Year Elevation of Detention Pond = 1394.35

2. Proposed conditions with two 36" RCP outlet pipes with flowline at 1389.60 and overflow
elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Ql00 - 212 cfs, (includes 54 cfs overflow)
. Computed 100-year Water Surface Elevation of Detention Pond = 1396.61
. Q5in - 241 cfs
. Q50ut - 106 cfs
. Computed 5- Year Elevation of Detention pond = 1393.66
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3, Proposed conditions with existing 36" RCP outlet pipe with flowline at 1389.60 and no
overflow.
. Drainage Area = 192.00 Ac.
. QI00 - 76 cis
. Computed Water Surface Elevation of Detention Pond = 1397.84
. Q5 - 56 cis
. Computed 5-year Elevation of Detention Pond = 1394.37

4. Proposed conditions with two 36" RCP outlet pipes with no overflow,
. Drainage Area = 192.00 Ac.
. QI00 -158 cfs
. Computed Water Surface Elevation of Detention Pond = 1396.79
. Q5 -106 cfs
. Computed 5-year Elevation of Detention Pond = 1393.66

Option 2:

J Proposed conditions with existing 36" RCP outlet pipe at elevation 1389.60 and overflow
elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Q100 - 378 cis
. Computed Water Surface Elevation of Detention Pond = 1397.05
. Q5 - 67 cis
. Computed 5- Y ear Elevation of Detention Pond = 1394.43

2, Proposed conditions with two 36" RCP outlet pipes and overflow elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Q100 - 297 cfs
. Computed 100- Year Water Surface Elevation of Detention Pond = 1396.79
. Q5 -107 cfs
. Computed 5- Y ear Elevation of Detention pond = 1393.70

3. Proposed conditions with existing 36" RCP outlet pipe at elevation 1389.60 and no overflow.
. Drainage Area = 192.00 Ac.
. Q100 - 80 cfs
. Computed Water Surface Elevation of Detention Pond = 1398.36
. Q5- 57 cfs
. Computed 5-YearElevation of Detention Pond = 1394.52
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4. Proposed conditions with two 36" RCP outlet pipes with no overflow.
. Drainage Area = 192.00 Ac.
. Q100 -161 cis
. Computed Water Surface Elevation of Detention Pond = 1397.25
. Q5 -107 cis
. Computed 5- Y ear Elevation of Detention Pond = 1393.70

Backwater Analysis

Using the proposed conditions with an improved channel.
. Bottom width = 8' for maintenance
. Q100 = 347 cfs
. Channel bottom will be straight with some grass
. Slope will be 0.89%
. Trapezoidal channel with 4: 1 side slopes or flatter
. Normal Depth = 2.88'
. Velocity = 2.40 ips or lower
. 100- Y ear water surface elevation at the 9'x 5' RCB = 1400.27

DISCUSSION

In reviewing the previous drainage plan submitted to the FAA along with the construction plans
for Taxiway A and Runway Extension there are some inconsistencies between the drainage
studies developed by PEC for the present study.

The contributing drainage area for the detention pond, (borrow area), was 238 acres. The
drainage area in the present study is 192.00 acres, which was included in the previous study.
This difference is due to the previous drainage study taking into account the area north of the
proposed site. According to the USGS maps and existing survey this area naturally drainages to
the north and east where it discharges into Dry Creek downstream of the detention pond. This
area was probab ly included in the drainage to the pond based on future development of this land.
If development of this area occurs then detention will be required to meet the pre vs. post
development discharge rates.

The existing condition, 100-year stOml event, discharge rate without the proposed Center for
Aviation Training Jabara Campus development is 594 cis into the detention pond with the pond
discharging 274 cis at an elevation of 1396.89. Comparing this to the post development
discharge rate the site has a 100-year discharge rate of615 cis going into the detention pond and
302 cis discharging out of the pond at an elevation of 1396.94. Comparing the two models it
shows that the propo,sed development has very little effect on the overall discharge from the
airport property (28 cis and 0.05' increase in water surface elevation).
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If it were desired that the detention basin would not be pemritted to overtop the runway safety
area, there a few options to achieve this. One option would be to excavate the existing detention
pond deeper and to increase the size of the pond by excavating the area to the north to account
for any additional runoff. This would require that a minimum of25 ac.-ft. or 41,000 cubic yards
of storage be added to the detention pond for Option 1. In Option 2 the pond would have to be 4'
deeper, a second outfall structure would have to be added for Option 1 and 2 to maintain a dry
detention pond. There would have to be improvements made to the channel downstream to
account for the second outfall structure being constructed at the lower elevation. The
downstream improvements would allow the detention pond to discharge as it does today through
a gravity pipe system just at a lower elevation.

The second option would be to add a discharge pipe large enough to stop the discharge over the
safety area. To completely stop the overflow would require two additional 36" RCP be added to
the existing 36" RCP. This would allow the 100- year water surface elevation for Option 2 to
peak out at elevation 1396.35 with a QI00 = 223 cfs. This option would also require channel
improvements where the structures discharge.

The last option would be to benD the safety area so that overflow would not be allowed to
discharge. This can be only be done by placing a benD from the existing elevation of 1396.4 to a
maximum elevation of 1398.00. This would leave approximately an area 15' wide area to place
the 1.6' high benD with 4: 1 side slopes to match the existing pond slope with a minimum 6' wide
flat top and then graded at a maximum 5% slope down to existing grade within the safety area.

The FAA requires that the proposed development meet the pre vs. post discharge rate for the 5-
year storm event. The City of Wichita requires that the pre vs. post discharge rate be met for the
tOO-year storm event. If only the FAA requirement (5-year storm event) is met then the existing
detention pond is currently sized to handle the additional runoff and no additional improvements
to the pond would be necessary. If the area to the north of the proposed site is developed in the
future then the existing detention pond would need to be re-evaluated to see if it is still in
compliance with the FAA regulations.

PERMITTING ISSUES

The channel improvements that are proposed will need to be submitted to the FAA for approval
based on a 7460-1 Notice of Construction on Airports. Other agencies that have an
interest in the development, but may not have jurisdiction incl~de the Amly Corp. of Engineers,
Department of Water Resources, and FEMA.
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The Department of Water Resources will not require a permit on the proposed channel
improvements due to the drainage area, 192.0 acres, being below D WR 's criteria that they
regulate to, 240 acres. After contacting Mr. Ed Byrd, DWR, no permits will be required, but if
desired the permit applications can be submitted to DWR to get an official detemtination. The
official detemtination process can still take longer than two or three months.

The proposed improvements may require a permit application be submitted to the Army Corp of
Engineers. The first step is to get a jurisdictional determination. Once this has been completed,
the process usually takes between one to nine months to receive the nationwide or individual
permit, if necessary.

Mr. John Foster, FEMA Map Assistance Center, stated that if a portion of the proposed
development is located within a FEMA Flood Zone "A" the building owners can either pay for
flood insurance on the structure (if required by their lending institution) or take the structure out
of the floodplain. He also stated that the local agencies could have stricter regulations and
guidelines than FEMA and if that were the case, any development would need to meet their
requirements. The City of Wichita and Sedgwick would require that the buildings finish floor
elevation be elevated 2 feet above the base flood elevation. After talking to Mr. Scott Lindebak,
City of Wichita, he state that the City would require a detailed study be submitted to FEMA on
the tributary before a building permit would be issued.

The only way to remove the floodplain zone is by obtaining a Conditional Letter of Map
Revision, (CLOMR/CLOMR-Fill) or a Letter of Map Revision (LOMR/LOMR-Fill). The
application fee for the CLOMR/CLOMR-F is $4,400.00/$500.00 plus an additional
$4,000.00/$325.00 once the project is built and the elevations are verified that were established
in the CLOMR. This process allows the project to be pre-approved before the project is built.
The LOMR application fee is $4,400.00 and must be submitted post-construction. Both
processes can take a minimum of six months to receive FEMA' s final determination with the
LOMR taking longer based on construction schedule for the project.

CONCLUSIONS

Based on PEC's analysis of the basin, the following conclusions may be reached

The major drainage structure crossing under the access road (old 39th Street North) from
Webb Road to Taxiway A is not sized to handle the 100-year storm event if the roadway is
not raised to an elevation of 1401.00 or higher the access road will be overtopped by a 25-
year storm event or larger.

2. If Option I is developed then the IOO-year discharge from the detention pond will flow
approximately 0.5' over the safety area without any improvements to the pond. The
detention pond with Option I will have a drawdown time less than 48-hours (18-hours)
meeting FAA regulations requirements.
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3: If Option 2 is developed then the tOO-year discharge from the detention pond will flow
approximately 0.65' over the safety area without any improvements to the pond. The
detention pond with Option 2 will have a drawdown time less than 48-hours (28-hours)
meeting FAA regulations requirements.

4. If either Option 1 or 2 is developed, the flow over the safety area will be equivalent to what
flows over the area today during the 100-year storm event (0.48' compared to 0.5' and 0.65'
respectfully). If the flow over the safety area is not allowed the most viable option is to berm
the safety area to a minimum elevation of 1398.00.

5. The proposed improvements to the site will not have any significant impact to the lOO-year
floodplain water surface elevation, increase of 0.04 ft., within the Airport Authorities
property. Currently the area is an "A" Zone, which means that there has never been an
official floodplain study done for the tributary. The floodplain will change based on more
accurate information once a study has been completed and submitted to FEMA. The study
will establish base flood elevations throughout the tributary and set floodplain limits within
the property boundaries.

If you have any questions regarding this project or need additional infonnation, please let me
know.

Sincerely,



Prof~ Engineering Consultant\', P.A.

October 3, 2007

Wichita Airport Authority
Wichita Mid Continent
2173 Air Cargo Road
P.O. Box 9130
Wichita, KS 67277-0130
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Mr. John Oswald, P .E.Attention:

Reference: Colonel James Jabara Taxiway A and Aircraft Apron Drainage Study
PEC Project No. 32-07363-0019

Dear Mr. Oswald:

This letter presents a summary of the engineering analysis perfomled to determine the
hydrologic and hydraulic effects the development of approximately 30 acres of land owned by
the Wichita Airport Authority would have on the existing detention pond (borrow area), taxiway
extension and the west tributary of Dry Creek water surface elevations. The project location is
shown in FIGURE 1.
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The purpose of this letter report is to present the findings of the engineering analysis and to
identify the governmental or pennitting agencies that have jurisdiction over development.

The hydrologic and hydraulic analysis focused on two major drainage structures:

1 A 9'x 5'x 55' reinforced concrete box culvert (RCB) located along the abandoned 39th Street
from Webb Road to existing Taxiway A.

2. The existing detention pond with a 36" RCP and weir structure (elevation 1396.40) located
east of Webb Road and just north of the existing Taxiway A.
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The total drainage area that contributes runoff to this location was estimated to be 192::!: acres. A
map showing the overall drainage basin boundaries and the major drainage structures are shown
behind tab "Proposed Site Plan".

PREVIOUS STUDIES AND OTHER INFORMATION SOURCES
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Several parcels of land upstream of Colonel James Jabara Airport, (west of Webb Road), have
been developed over the last few years. Drainage plans and computations for the developments
were submitted to the City of Wichita, StoOD Water Management Department. during the platting
process. To strive for consistency with previous hydrology calculations and to make use of
available infonnation, PEC reviewed drainage plans submitted for the nearby developments. PEC
also reviewed the previous drainage report prepared for the Wichita Airport Authority for the
extension of Runway 18-36 project and Taxiway A that was previously approved by the FAA.
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The construction plans for the extension of Runway 18-36 and Taxiway A. which included
drainage and hydraulic design data for drainage structures within the Colonel James Jabara
Airport property, were also used as a reference. PEC's study generally relied on plans or record
information for hydraulic data such as culvert sizes, flowline elevations, street grades, etc.
However, a field survey was conducted to verify critical drainage features.

More specifically, the following information was obtained from these sources:

Construction plans for the extension of Runway 18-36 and Taxiway A, designed by PEC was
reviewed. The following infoTnlation was included in the plans:

1

For the 36" RCP outlet pipe underneath the nmway safety area

The upstream and downstream flowline elevations are 1389.60 and 1386.00, respectively.
The approximate "Overtopping" elevation for the runway safety area is 1396.40 and is
approximately 532' wide.

.

The drainage report was reviewed and included the following information:

.

.

.
The drainage area, 238 acres, contributing runotIto the existing detention pond.
The computed IOO-year discharge from the existing detention pond is 565 cis.
The computed lOO-year water surface elevation of the existing detention pond is 1396.48

HYDROLOGIC AND HYDRAULIC ANALYSIS

The procedure used by PEC for the hydrologic and hydraulic analysis maybe summarized as
follows:

The overall basin boundary was established using the USGS map. This boundary was
compared to the existing drainage study that was prepared by PEC for the Runway
Extension.

The "Rational Method" was used in the initial effort to estimate a peak lOO-year discharge
rate. This discharge was compared to the IOO-year discharge contained in the previous
drainage repo It.

2

A rating curve was developed for the culvert underneath the runway safety area and for the
existing 9'x 5' RCB crossing the access roadway to Taxiway A. The rating curves relate
water surface elevations at the upstream ends of both culverts to runoff rates.

3

The tailwater elevation for the existing 9'x 5' RCB was based on the tOO-year elevation of
the detention pond.

4.

The tailwater elevation for the existing 36" RCP outlet pipe was based on the flowline of the
discharge pipe and flow of the existing channel downstream.

5
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6. The FAA requires that the drainage system be designed to handle the 5-year storm event.
Whereas, the City of Wichita requires that the site runofImeet the pre vs. post discharge rates
for the 100- year/24-hour storm event. Since the City of Wichita's design criterion is more
stringent than the FAA's the drainage study only has detailed information for the 100-
year/24-hour requirement.

7. As was noted, the Rational Method was used to initially estimate the lOO-year peak
discharge. To further refme the analysis, the HEC-l computer program was used to model
the basin's response to rainfall. HEC-l computed the peak runofIrates and corresponding
water surface elevations at the major drainage structures.

HEC-RAS was used to compute the tOO-year water surface profile upstream of the 9'x 5'
RCB, (under 39th Street North), to Webb Road.

According to FAA AC 150/5200-33B "HAZARDOUS WILDLIFE ATTRACTANTS ON
OR NEAR AIRPORTS" the new storm water facility should be designed, engineered,
constructed, and maintained for a maximum 48 hour detention period after the design storm
and remain completely dry between storms.

8.

According to the FAA AC 150/5300-13 "AIRPORT DESIGN" the new storm water facility
needs to meet the design standards for the runway safety area, obstacle free zone, object free
area and the clearway standards. These protection zones are labeled on the map behind the
tab "RUNWAY PROTECTION ZONE".

9.

10. The FAA AC l50/5320-5C "SURFACE DRAINAGE DESIGN" was also reviewed for this
study.

The two models used in the analysis were developed to consider both "Existing" and "Proposed"
basin topographic conditions. This analysis shows the effects upon flow rates and water surface
elevations caused by the proposed development.

PEC looked at two options for the development plan regarding the detention pond as follows:

Option 1

1 The proposed site plan that was supplied to PEC by SJCF was overlayed on the existing
property survey. The east edge of the proposed 35' taxiway is located approximately 1,127'
east of Webb Road or 160' west of the 35' building restriction line. The proposed taxiway
was assumed to be constructed at an elevation of 1406.4 with a 22-foot buffer area
immediately to the east. The buffer then was sloped at a 4:1 slope back to the existing grade
of 1392.4. See proposed site plan located behind tab labeled "SITE PLAN' and
"DEVELOPMENT PLAN' for location and details.
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Option 2:

1. The above-mentioned site plan was also used in determining Option 2's layout. It was
assumed that the building would be constructed on the "Building Restriction Line", which is
approximately 1,284' east of Webb Road. The building was assumed to be constructed at an
elevation of 1402.2 with a 10-foot buffer area immediately east. The buffer would be sloped
at a 4:1 slope back to the existing grade of 1392.4. See proposed site plan located behind tab
labeled "SITE PLAN" and "DEVELOPMENT PLAN" for location and details.

Additionally, a backwater analysis was perfonned to look at the impacts that the proposed
development would have on the west tributary into Dry Creek. Approximately 89.6 acres drain
through a 9'x 5' RCB underneath the dirt access road (old 39th Street North) from Webb Road to
Taxiway A. PEC is to detennine what impacts the proposed development and channel
improvements will have on the existing 9'x5' RCB, if any. See HEC-RAS
Stations & Tributary location behind the tab labeled "HEC-RAS STATIONS" for location and
details.

SUMMARY OF RESULTS

The results of the hydrologic and hydraulic analysis perfonned by PEC are as follows:

Option 1

1 Proposed conditions with existing 36" RCP outlet pipe with existing flowline at 1389.60 and
overflow elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Ql00in = 615 cis
. Ql00out - 302 cfs, (includes 226 cfs overflow)
. Computed Water Surface Elevation of Detention Pond = 1396.94
. Q5in-241 cis
. Q50ut - 65 cfs
. Computed 5- Y ear Elevation of Detention Pond = 1394.35

2. Proposed conditions with two 36" RCP outlet pipes with flowline at 1389.60 and overflow
elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. QI00 - 212 cis, (includes 54 cis overflow)
. Computed 100- Year Water Surface Elevation of Detention Pond = 1396.61
. Q5in - 241 cis
. Q50ut - 106 cis
. Computed 5- Year Elevation of Detention pond = 1393.66
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3. Proposed conditions with existing 36" RCP outlet pipe with flowline at 1389.60 and no
overflow.
. Drainage Area = 192.00 Ac.
. Ql00-76cfs
. Computed Water Surface Elevation of Detention Pond = 1397.84
. Q5 - 56 cfs
. Computed 5-Year Elevation of Detention Pond = 1394.37

4. Proposed conditions with two 36" RCP outlet pipes with no overflow.
. Drainage Area = 192.00 Ac.
. QI00 -158 cis
. Computed Water Surface Elevation of Detention Pond = 1396.79
. Q5 -106 cis
. Computed 5-Year Elevation of Detention Pond = 1393.66

Option 2:

Proposed conditions with existing 36" RCP outlet pipe at elevation 1389.60 and overflow
elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. QI00 - 378 cis
. Computed Water Surface Elevation of Detention Pond = 1397.05
. Q5 - 67 cis
. Computed 5- Y ear Elevation of Detention Pond = 1394.43

2. Proposed conditions with two 36" RCP outlet pipes and overflow elevation at 1396.40.
. Drainage Area = 192.00 Ac.
. Ql00 - 297 cfs
. Computed 100- Y ear Water Surface Elevation of Detention Pond = 1396.79
. Q5 -107 cfs
. Computed 5- Y ear Elevation of Detention pond = 1393.70

3. Proposed conditions with existing 36" RCP outlet pipe at elevation 1389.60 and no overflow.
. Drainage Area = 192.00 Ac.
. Q100 - 80 cis
. Computed Water Surface Elevation of Detention Pond = 1398.36
. Q5 - 57 cis
. Computed 5- Y ear Elevation of Detention Pond = 1394.52
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4, Proposed conditions with two 36" RCP outlet pipes with no overflow.
. Drainage Area = 192.00 Ac.
. Ql00 - 161 cis
. Computed Water Surface Elevation of Detention Pond = 1397.25
. Q5 - 107 cfs
. Computed 5- Y ear Elevation of Detention Pond = 1393.70

Backwater Analysis

1 Using the proposed conditions with an improved channel.
. Bottom width = 8' for maintenance
. QlOO = 347 cis
. Channel bottom will be straight with some grass
. Slope will be 0.89%
. Trapezoidal channel with 4: 1 side slopes or flatter
. Nonnal Depth = 2.88'
. Velocity = 2.40 ips or lower
. 100- Y ear water surface elevation at the 9'x 5' RCB = 1400.27

DISCUSSION

In reviewing the previous drainage plan submitted to the FAA along with the construction plans
for Taxiway A and Runway Extension there are some inconsistencies between the drainage
studies developed by PEC for the present study.

The contributing drainage area for the detention pond, (borrow area), was 238 acres. The
drainage area in the present study is 192.00 acres, which was included in the previous study.
This difference is due to the previous drainage study taking into account the area north of the
proposed site. According to the USGS maps and existing survey this area naturally drainages to
the north and east where it discharges into Dry Creek downstream of the detention pond. This
area was probably included in the drainage to the pond based on future development of this land.
If development of this area occurs then detention will be required to meet the pre vs. post
development discharge rates.

The existing condition, lOO-year stonn event, discharge rate without the proposed Center for
Aviation Training Jabara Campus development is 594 cfs into the detention pond with the pond
discharging 274 cfs at an elevation of 1396.89. Comparing this to the post development
discharge rate the site has a tOO-year discharge rate of615 cfs going into the detention pond and
302 cfs discharging out of the pond at an elevation of 1396.94. Comparing the two models it
shows that the proposed development has very little effect on the overall discharge from the
airport property (28 cfs and 0.05' increase in water surface elevation).
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If it were desired that the detention basin would not be permitted to overtop the runway safety
area, there a few options to achieve this. One option would be to excavate the existing detention
pond deeper and to increase the size of the pond by excavating the area to the north to account
for any additional runoff. This would require that a minimum of25 ac.-ft. or 41,000 cubic yards
of storage be added to the detention pond for Option 1. In Option 2 the pond would have to be 4'
deeper, a second outfall structure would have to be added for Option 1 and 2 to maintain a dry
detention pond. There would have to be improvements made to the channel downstream to
account for the second outfall structure being constructed at the lower elevation. The
downstream improvements would allow the detention pond to discharge as it does today through
a gravity pipe system just at a lower elevation.

The second option would be to add a discharge pipe large enough to stop the discharge over the
safety area. To completely stop the overflow would require two additional 36" RCP be added to
the existing 36" RCP. This would allow the lOO-year water surface elevation for Option 2 to
peak out at elevation 1396.35 with a QI00 = 223 cfs. This option would also require channel
improvements where the structures discharge.

The last option would be to beml the safety area so that overflow would not be allowed to
discharge. This can be only be done by placing a beml from the existing elevation of 1396.4 to a
maximum elevation of 1398.00. This would leave approximately an area 15' wide area to place
the 1.6' high beml with 4: 1 side slopes to match the existing pond slope with a minimum 6' wide
flat top and then graded at a maximum 5% slope down to existing grade within the safety area.

The FAA requires that the proposed development meet the pre vs. post discharge rate for the
5-year storm event. The City of Wichita requires that the pre vs. post discharge rate be met for
the I DO-year stonn event. If only the FAA requirement (5-year storm event) is met then the
existing detention pond is currently sized to handle the additional runoff and no additional
improvements to the pond would be necessary. If the area to the north of the proposed site is
developed in the future then the existing detention pond would need to be re-evaluated to see if it
is still in compliance with the FAA regulations.

The proposed improvements to the site will not have any significant impact to the l00-year
floodplain within the Airport Authorities property. Currently the area is an " A" zone, which

means that there has never been an official floodplain study done for the tributary. The
floodplain will change based on more accurate infonnation once a study has been completed and
submitted to FEMA. The study will establish base flood elevations throughout the tributary and
set floodplain limits within the property boundaries.

PERMITTING ISSUES

The channel improvements that are proposed to be made will need to be submitted to the FAA
for approval based on a 7460-1 Notice of Construction on Airports. Other agencies that have an
interest in the development, but may not have jurisdiction include the Army Corp. of Engineers,
Department of Water Resources, and FEMA.
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The Department of Water Resources will not require a permit on the proposed channel
improvements due to the drainage area, 192.0 acres, being below DWR's criteria that they
regulate to, 240 acres. After contacting Mr. Ed Byrd, DWR, no permits will be required, but if
desired the permit applications can be submitted to DWR to get an official determination. The
official determination process can still take longer than two or three months.

The proposed improvements will require a permit application be submitted to the Army Corp of
Engineers. The first step will be to get an official jurisdictional determination done by the Corps
of Engineers. Once the determination is completed, the process usually takes between one to
nine months or longer depending on if the permit needs to be reviewed by EPA to receive the
nationwide or individual permit, if necessary.

A portion of the proposed development is located within a FEMA Flood Zone .. A". The building

owners can either pay for flood insurance on the structure (if required by their lending
institution) or take the structure out of the floodplain. The only way to remove the floodplain
zone is by obtaining a Conditional Letter of Map Revision, (CLOMR/CLOMR-Fill) or a Letter
of Map Revision (LOMR/LOMR-Fill). The application fee for the CLOMR/CLOMR-F is
$4,400.00/$500.00 plus an additional $4,000.00/$325.00 once the project is built and the
elevations are verified that were established in the CLOMR. This process allows the project to
be pre-approved before the project is built. The LOMR application fee is $4,400.00 and must be
submitted post-construction. Both processes can take a minimum of six months to receive
FEMA's final determination with the LOMR taking longer based on construction schedule for

the project.

CONCLUSIONS

Based on PEC's analysis of the basin, the following conclusions may be reached

The major drainage structure crossing under the access road (old 39th Street North) from
Webb Road to Taxiway A is not sized to handle the 100-year storm event if the roadway is
not raised to an elevation of 1401.00 or higher the access road will be overtopped by a
25-year storm event or larger.

1

2. If Option I is developed then the 100- year discharge from the detention pond will flow
approximately 0.5' over the safety area without any improvements to the pond. The
detention pond with Option I will have a drawdown time less than 48-hours (I8-hours)
meeting FAA regulations requirements.

If Option 2 is developed then the l00-year discharge from the detention pond will flow
approximately 0.65' over the safety area without any improvements to the pond. The
detention pond with Option 2 will have a drawdown time less than 48-hours (28-hours)
meeting FAA regulations requirements.

3.
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4. If either Option 1 or 2 is developed, the flow over the safety area will be equivalent to what
flows over the area today during the 100-year storm event (0.48' compared to 0.5' and 0.65'
respectfully). If the flow over the safety area is not allowed the most viable option is to berm
the safety area to a minimum elevation of 1398.00.

5 The FAA requires that the proposed development meet the pre vs. post discharge rate for the
5-year storm event. The City of Wichita requires that the pre vs. post discharge rate be met
for the 100-year storm event. If only the FAA requirement (5-year storm event) is met then
the existing detention pond is currently sized to handle the additional runoff and no
additional improvements to the pond would be necessary. The water surface elevation and
discharge rate for proposed Option 1, with the existing outlet structure, is 65 cfs at an
elevation of 1394.35. The water surface elevation and discharge rate for proposed Option 2,
with the existing outlet structure, is 67 cfs at an elevation of 1394.43. If the area to the north
of the proposed site is developed in the future then the existing detention pond would need to
be fe-evaluated to see if it is still in compliance with the FAA regulations.

If you have any questions regarding this project or need additional information, please let me
know.

Sincerely,

CONSULTANTS, P .A.

Shawn R. Bryan, P .E.

Project Engineer

SRB/tac

Encl: As noted



U.S. Department
of Transportation

Federal Aviation
Administration

Central Region
Iowa, Kansas.

MIssouri. Nebraska

801 Locust
Kansas City. Maaouri 841 06
(818) 329-2800

October 15, 2007

~Mr. John Oswald, P.E.
Director of Airport Engineering and Planning
Wichita Airport Authority
2173 Air Cargo Road
Wichita, KS 67209

Dear Mr. Oswald:
Colonel James Jabara ~~=~
Taxiway A Drainage Stu~~~~~.../

I have reviewed the revised study that was with your October 4, 2007 letter and note the following facts:

. For the 100-year storm event under present conditions and future Options 1 and 2, the result
would be approximately 0.5' of water in the Runway Safety Area (RSA), but the detention area
w~utd drain in less than 48 hours (18 hours under Option 1 and 28 hours under Option 2). Water
would also encroach on the Object Free Area (OFA) and Runway Protection Zone (RPZ) during
drawdoWD.
For the 5-year storm event under present conditions and future Options 1 and 2, the water
elevation would remain approximately 2" below the RSA, so the RSA would not flood. While
specifics are not available, the drawdoWD time would be less than the 18 and 28 hour times stated
above. Water would encroach on the OFA and RPZ during drawdoWD.

We have the following conclusions:

Because the RSA would not flood under the 5-year storm event, the proposed development meets
FAA Design standards for drainage of the RPZ.
AC 150/5200-33B, Hazardous Wildlife Attractants On or Near Airports, says that there should be
a maximum 48-hour detention period for detention basins. The proposed development meets that
standard.
We generally advise placing new detention basins outside the OF A, and RPZ. However, this is a
modification of an existing basin. With the quick drawdown times demonstrated in your analysis,
we see little advantage to requiring the basin be located outside the OF A and RPZ.

The development is acceptable. If you have any questions, please call me at 816-329-2617.

Sincerely,

,~~~:,,\ ~
Glenn Helm, P.E.
Program Manager

Airport
Engr.
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Figure 1 





 
 
Figure 2 





 
 
Rating Curves 



1
._RRENT DATE: 07-11-2007
:URRENT TIME: 13:10:00

FILE DATE: 07-11-2007
FILE NAME: JABARA

LEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1389.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1391.93 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1

_1393.38 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1395.86 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1396.58 200.0 154.7 0.0 0.0 0.0 0.0 0.0 44.54 7
1396.70 250.0 155.7 0.0 0.0 0.0 0.0 0.0 93.33 5

_1396.80 300.0 156.5 0.0 0.0 0.0 0.0 0.0 141.88 4
1396.89 350.0 157.1 0.0 0.0 0.0 0.0 0.0 191.64 4

11396.97 400.0 157.7 0.0 0.0 0.0 0.0 0.0 238.64 3
1397.04 450.0 158.3 0.0 0.0 0.0 0.0 0.0 288.04 3

_1~97.11 500.0 158.8 0.0 0.0 0.0 0.0 0.0 337.94 3
1~ ...1Q !~~...~ !~~ ...~ Q ...Q.. Q...Q ..Q... Q.. ..Q... Q Q ...Q ..Q~~~IQ~~!~~....

\ .. ......................

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: JABARA DATE: --

HEAD HEAD TOTAL FLCItI % FLCItI
- ELEV (ft) ERROR (ft) FLCItI (cfs) ERROR (cfs) ERROR

1389.60 0.000 0.00 0.00 0.00
- 1391.93 0.000 50.00 0.00 0.00

1393.38 0.000 100.00 0.00 0.00
1395.86 0.000 150.00 0.00 0.00r- 1396.58 -0.006 200.00 0.72 0.36

1396.70 -0.004 250.00 0.96 0.38
1396.80 -0.007 300.00 1.66 0.55
1396.89 -0.006 350.00 1.21 0.35-- 1396.97 -0.004 400.00 3.62 0.90

1397.04 -0.004 450.00 3.63 0.81
.. !~~~:. !! :::Q :.QQ1 ~QQ:.QQ ..~:.~.E?. Q:..E?~..........
,-- ~!::>:..!Q,::~~~~ ..~~~..::'.. Q:. Q!Q ~~~.. !Q,::~~~~..~~..::,.. .1;:.QQQ ..........

-,

2

IRRENT DATE: 07-11-2007 FILE DATE: 07-11-2007
;(]~~~..!!~~.: 1..~.:..1..g.:.~ f:!~~..~~.:...~~~~ ......

-. ~~~f:Q~~~.. ~~~~ .. f:Q~.. ~~~ ~~~! .. .1 ::: .. ~ <.. .. ~ ...99.. < ft) .. ~Y .. .. .. ~ ...99 .. (ft)) .. ~~~ .. .. .. .. .. ....

""15- HEAD- INLET OUTLET
ARGE WATER CONTROL C(l'4TROL FLCJII NORMAL CRIT. OUTLET TW OUTLET TW,- FLCJII ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

. (~f~). (f~).. (~) ~~)... ~~~~ ..(f~~ (ft~.. ~ft~ (ft) (fl?~).. ..(fl?~)..

0.00 1389.60 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
~ 50.00 1391.93 2.33 2.33 1-52" 1.29 1.61 1.21 0.00 9.40 0.00

100.00 1393.38 3.78 3.78 5-52" 1.99 2.29 1.89 0.00 10.65 0.00
page 1



JAISAKA.L~I
- 77.64 1396.66 6.27 7.062-M2c 3.00 2.77 2.77 0.00 11.44 0.00

78.06 1396.76 6.32 7.162-M2c 3.00 2.78 2.78 0.00 11.49 0.00
78.42 1396.86 6.36 7.262-M2c 3.00 2.78 2.78 0.00 11.53 0.00
78.73 1396.94 6.39 7.342-M2c 3.00 2.79 2.79 0.00 11.57 0.00
79.02 1397.01 6.43 7.412-M2c 3.00 2.79 2.79 0.00 11.60 0.00~ 79.31 1397.08 6.46 7.482-M2c 3.00 2.80 2.80 0.00 11.63 0.00

79.58 1397.15 6.49 7.552-M2c 3.00 2.80 2.80 0.00 11.66 0.00
9.59 1397.16 6.49 7.562-M2c 3.00 2.80 2.80 0.00 11.66 0.00

El. inlet face invert 1389.60 ft El. outlet invert 1385.10 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

**** SITE DATA ***** CULVERT INVERT **************
INLET STATIC»-4 0.00 ft
INLET ELEVATION 1389.60 ft
OOTLET STATIC»-4 570.00 ft
OOTLET ELEVATION 1385.10 ft
NlI4BER OF BARRELS 1
SLOPE (V/H) 0.0079
CULVERT LENGTH ALC»-4G SLOPE 570.02 ft

**** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR
BARREL DIAMETER 3 . 00 ft
BARREL MATERIAL C(JttCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL BEVELED EDGE (1: 1)
INLET DEPRESSION NONE

I]
3

LURRENT DATE: 07-11-2007
CURRENT TIME: 13: 08 : 17

FILE DATE: 07-11-2007
FILE NAME: JABARA

A:A.AMAAAiA_A_A_A_A_A_AiAMAAMMM T AI LWA TER MAMAAAAAAAAAAAAMAAMAAA

CONSTANT WATER SURFACE ELEVATION
1385.10

~MAAAMMAMAAAAAM.A.M R OADW A Y OV E R TOP PING D AT A MMAAMAMAAMAAAMAMAAA

WEIR COEFFICIENT 2.80
EMBANKMENT TOP WIDTH 560.00 ft
CREST LENGTH 200.00 ft
OVERTOPPING CREST ELEVATION 1396.40 ft

a

page 2



JABARALjb.LST
~150.00 1395.86 5.99 6.262-M2c 3.00 2.73 2.73 0.00 11.10 0.00

154.74 1396.59 6.25 6.992-M2c 3.00 2.76 2.76 0.00 11.41 0.00
155.71 1396.71 6.30 7.112-M2c 3.00 2.77 2.77 0.00 11.47 0.00
156.46 1396.81 6.34 7.212-M2c 3.00 2.78 2.78 0.00 11.51 0.00

-157.14 1396.90 6.38 7.302-M2c 3.00 2.78 2.78 0.00 11.55 0.00
157.74 1396.97 6.41 7.372-M2c 3.00 2.79 2.79 0.00 11.58 0.00
1~8.33 1397.05 6.44 7.452-M2c 3.00 2.79 2.79 0.00 11.62 0.00

8.80 1397.11 6.47 7.512-M2c 3.00 2.80 2.80 0.00 11.64 0.00

El. inlet face invert 1389.60 ft El. outlet invert 1385.10 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*** SITE DATA ***** CULVERT INVERT **************

INLET STATION 0.00 ft
INLET ELEVATION 1389.60 ft
OOTLET STATION 570.00 ft
OUTLET ELEVATION 1385.10 ft
NUMBER OF BARRELS 2
SLOPE (V/H) 0.0079
CULVERT LENGTH ALONG SLOPE 570.02 ft

~*** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR
BARREL DIAMETER 3 .00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL BEVELED EDGE (1: 1)
INLET DEPRESSION NONE

.!3-

3

CURRENT DATE: 07-11-2007 FILE DATE: 07-11-2007
£URRENT TIME: 13:10:00 FILE NAME: JABARA

,
AAMMAMAAAAAAAAAAAMMAA T A I L W ATE R AAMMAAAAAAAAAMAAAAAAAAA.. ..................

C<»4STANT WATER SURFACE ELEVATION
1385.10

MMAMAAMAAAAAAAMAAMM ROADWAY OVERTOPPING DATA AAAAAAAAAMAAMMMAMAAM"""".""""""""""""'..."""'.""'.' ....

WEIR COEFFICIENT
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

2.80
560.00 ft
200. 00 ft

1396.40 ft

. .. """,."""."""".""""."""...

J)
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1
JRRENT DATE: 07-11-2007

CURRENT TIME: 13:08:17
FILE DATE: 07-11-2007
FILE NAME: JABARA

..
~ ~4AAAAAAAAAAAAAAAAAAAA AA FHWA CULVERT ANALYSIS AAAAAAAAAAAAAAAAAAAAAAAAAA

t AAAAAAAAAAAAAAAAAAAAAA H Y - 8 V E R S I ON 6. 1 AAAAAAAAAAAAAAAAAAAAAAAAAA
. . - - ! ..................................................

I .
. GC 3 SITE DATA S CULVERT SHAPE MATERIAL. INLET S

.. !..............................................U
3 L 3 INLET OUTLET CULVERT S BARRELS 3
S V S ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET S

-~.s (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE S
1 s 1389.60 1385.10 570.02 S 1 RCP 3.00 3.00 .012 CONVENTIONAL 3

* 2 S 3 S
. 3 S S 3
-4 s 3 ,

5 3, S
S 6 " 3

. . """'...'...'.0

..

SUMMARY OF CULVERT FLOWS (cfs) FILE: JABARA DATE: 07-11-2007

~~LEV Cft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1389.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1393.38 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1396.52 100.0 77.1 0.0 0.0 0.0 0.0 0.0 22.12 11
1396.65 150.0 77.6 0.0 0.0 0.0 0.0 0.0 71.80 6
1396.76 200.0 78.1 0.0 0.0 0.0 0.0 0.0 121.26 5
1396.85 250.0 78.4 0.0 0.0 0.0 0.0 0.0 170.26 4
1396.94 300.0 78.7 0.0 0.0 0.0 0.0 0.0 220.21 4
1397.01 350.0 79.0 0.0 0.0 0.0 0.0 0.0 267.67 3
1397.08 400.0 79.3 0.0 0.0 0.0 0.0 0.0 317.36 3
1397.16 450.0 79.6 0.0 0.0 0.0 0.0 0.0 367.47 3
1397.22 500.0 79.6 0.0 0.0 0.0 0.0 0.0 417.73 3. ~96.40 76.7 76.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

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

............................
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: : - -2007

HEAD HEAD TOTAL FLail % FLail
ELEV (ft) ERROR (ft) FLail (cfs) ERROR (cfs) ERROR- 1389.60 0.000 0.00 0.00 0.00

1393.38 0.000 50.00 0.00 0.00~ 1396.52 -0.002 100.00 0.77 0.77

1396.65 -0.002 150.00 0.56 0.37
~ 1396.76 -0.003 200.00 0.68 0.34

1396.85 -0.006 250.00 1.32 0.53
1396.94 -0.005 300.00 1.06 0.35
1397.01 -0.004 350.00 3.31 0.95- 1397.08 -0.004 400.00 3.34 0.83

1397.16 -0.003 450.00 2.95 0.66
'.'...'!~~?:.'.~~ :<] :.QQ~ ~QQ:.~ ~:. ~?: <]:.~~.._.......

-.~~..I<]!:~~~~.. (~) ..::,..Q ...Q!Q ..~~.. !Q!:~~~~..~~.. ~..!:.QQQ..........

u

2
JRRENT DATE: 07-11-2007 FILE DATE: 07-11-2007

~uRRENT TIME: 13 :08: 17 FILE NAME: JABARA
.. .'.."."'..'.'."

- PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 3 . 00 (ft) BY 3 .00 (ft)) RCP
",., ".""'.' ..............

rtIS- HEAD- INLET OUTLET
.~GE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW- ,'LOW' ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

. (~f~~ (f.t;~ (f.t;~ (f~~ .'<:~1~ ~f~~ ..~f~~ ~ft2 (f~2 (fl?s:~ (fl?s:~..
0.00 1389.60 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00- 50.00 1393.38 3.78 3.78 5-S2n 1.99 2.29 1.89 0.00 10.65 0.00

77.12 1396.52 6.22 6.922-M2c 3.00 2.76 2.76 0.00 11.38 0.00
page 1
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HEC-1 Model 



l*.t *I..."".*"'******.*.II.-*.***t
-~ *
* FLOOD HYDR06RAPH PACKAGE lHEC-1i t

* FEBRUARY 1981 I

-* REVISED 02 ~ 86 I

* I

. RUh DHTE 09/03/19j1 TIRE 1~:57:3~ I

*
.. ~I""****I**.".**.**..I*****..*.*

I****"**"**"HHI*IIIIIIIII"**"*I.
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31 JUl 1212 13 752. * 31 JUl 1+00 31 115. * 31 JUL 1~6~) &6. I 31 JUl 1736 67 ~.
Jl JUl 1216 14 1139. * 31 JUL 1+06 32 110. * 31 JUl 1554 SO 65. * 31 JUL 1742 0& 48.

31 JUL 122~ 15 1~1. t 31 JUl 1~12 33 105. * 31 JUl 1&00 51 63. * 31 JUL 1746 69 ~7.
31 JUl 1230 16 1237. . 31 JUL l~la 34 100. * 31 JUL 1&06 S2 bC. I 31 JUl 175~ 70 ~7.
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31 JUl 1142 8 52. I 31 JUl 1330 26 &1.. 31 JUl 1516 44 39. I 31 JUl 11~ b2 27.
31 JUl 1146 9 63.. 31 JUl 13Jb 27 79. * 31 JUl 152~ ~S 36. * 31 JUl 1712 63 2b.
31 1Ul 1154 10 14. * 31 lUl 1342 2& 14. I 31 JUl 1530 46 38. I 31 JUL 1116 64 26.
.~\ JUl 1200 11 121. * 31 JUl 134& 29 b6. * 31 JUl 1536 ~1 37.. 31 JUl 172~ b5 26.

TUl 1206 12 220. I 31 JUl 1354 30 65. I 3i JUl 1542 4a 30. I 31 JUL 1130 b& 2b.
~! IUl 1212 13 ~.' 31 IUl 1+00 31 61.. 31 JUL 1548 49 35. I 31 JUl 17~ 67 25.
031 Jj,N,. 1216 14 ~. I 31 JIi. 1~ 32 5&.. 31 JUL 15S4 50 34.' 3.1 JI1. 1142 6a 25.
31 TUL 1224 15 664. I 31 JUL 141c 33 Sb. I 31 JUl 1600 51 33. I 31 JUL 1748 6S e5.
31 JUL 1230 1D &56. * jl JUL 1118 ~ 53. * 31 Jul 1&06 52 33. I 31 JUL 1751 7u 25.
31 JUl 1236 17 520.. 31 JJL 14C~ 35 51. * 31 JUl 1612 5J 3C." ~i JUL lbO< 7~ ~~.
31 JUL 12~2 1& 33~. * 31 JUl1430 J6 49. I 31 JUL 1618 54 Jl. I
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DA lOt ~ Ci<D FLOW * DR ~ HRJIII (l(D FLOW I DR Q If(ftN 00 FLOW I DR ~ If(ftI; Of<D FLOW

* I I
31 JUl 1100 1 ~1. I 31 JUL 1246 1S 551.. 31 JUL 1~3~ 37 &6. I 31 JUl 162~ 55 5b.
31 JUl 1106 2 4b. I 31 JUl 1254 cO ~7. I 31 JUl 1442 38 as. I 31 JUL 1630 5b ~
31 JUL 1112 3 51. I 31 JUll300 21 3~2. I 31 JUL 1~46 3~ 63. * 31 JUL 16J6 57 55.
31 JUl 1118 ~ 56. I 31 JUl 1306 22 286. I 31 JUl 1454 40 81. * 31 JUL 1&42 56 5A.
31 lUl 112~ S 63. I 31 JUL 1312 23 23~. I 31 JUL 1500 ~1 7&. I 31 JUl 1646 59 53.
31 JUl1130 6 71. I 31 JUl1316 24 207. I 31 JUL 1506 ~2 77. I 31 JUll65~ 60 52.
31 JUL 1136 7 7a. t 31 JUl 1324 25 1&1. I 31 JUL 1512 43 75. f 31 JUl 1700 61 51.
31 JUl 1142 6 96. I 31 JUl 1330 26 165. I 31 JUl 1518 ~ 74. I 31 JUl 1706 62 51.
31 JUl 1146 9 liS. I 31 JUl 1336 c7 149. t 31 Jill 152~ ~5 72. f 31 JUl 1712 63 50.
31 JUl 115A 10 139. I 31 JUL 1342 2& 139. I Jl JUL 1530 4b 71. I Jl JUl 1718 &4 SO.
J1 JUl 1200 11 229. I 31 JUL 1348 ~ 129. I 31 JUL 1536 47 6~. I 31 JUL 172~ 65 49.
31 JUl 1206 12 415. I 31 JUl 1354 30 122. I 31 JUL 1542 44 64. I 31 JUl 1730 66 4~.
31 JUL 1212 13 752. I 31 JUl 1400 31 115. t 31 JUL 1516 4~ 66. I 31 JUl 1736 67 ~.
31 JUL 121& 1~ 113~. I 31 JUL 1406 J2 110. I 311UL 1554 SO 6S. I 31 JUl1742 6a 43.
31 JUL 1224 1S 1~1. I 31 JUl 1412 3J 105. I 31 JUl 1600 51 63. I 31 JUl 17~ 6~ ~7.
31 JUl 1230 16 1237. I 31 JUL 141& J4 100. I 31 JUl 1606 5C 62. f 31 JUl 1754 70 47.
31 JUL 1236 17 961. * 31 JUL 1424 35 9~. I 31 JUL 1612 53 ~l. t 31 JUL 1600 71 4b.
31 JUl 124C 1& 725. f 31 JUl 1430 36 92. I 31 JUt 1618 54 59. f
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* DETEHTIO *
I I
*1111*111111"

DETEHTIOM MEA23KK M

3D-1M RCP OUTLET - OUERFlOW AT ELEV 13~ = 500 FT

BASED OM TW F~ 20 FT 2:1 TRAP CtV!HHEl

HYDROORAPH ROUTIHG !)fiT!!

STORAGE ROUT IHG

HSTPS
lTYP

RSVRIC
X

1 ~ Of SUBREACHES
ELEV TYPE OF I~ITIAl CONDITION

1390.00 INITIAL COHDITIGH

.00 WORKING RAND D COEFFICIEWT

13.612.711.0 11.67.DMEA 6.1 ,.3

1400.00 1~O2.0013%.00 lJ9&.OO1392.00 13~it.OOElEVATION 1390.00

10075.1325. &510.250.100. 175.50. 75.D 1 SCHARG£ o. 25.29 sa

1;00.001397.00 1399.0013%.19 1~.2.713%.00 13%.0713'12..4013'33.60ELEVA TI t»I 1390.00

***

~TED STORAGE-ELEVATIOK DATA

124.40

1402..00
50.82

13%.00
73.62.

13~~OO

98.11
l~O.OO

.00
1390.00

13.£7
13~.OO

30.~

13'14:.00
51ORA6E

ELEvATION

CfWJUTEII STorcAGE-OOTfLDW-ElEVATlOti DATA

&'-.02-
1325.00
1397.00

52.92
175.00

13%.19

53.ao
250.00

13'36.27

51.59
100.00

1396.07

2b.&r;
50.00

139J.bO

l3.~7
20.83

13~.OO

1~.7&

25.00

1392../tO

STrf<AGE

OUTFLOW

ELEIJATIOH

85.~ %.11 124.40
6570.00 10015.00 17065.00
13'3".00 1400.00 1402.00

S T 0f<00E
OUTFLOW

ELEVATION

73.b2
3~7.5()
1393.00

I" WMHI)IG f" ftODIFIED PUlS ROUTIIoIG "AT BE OERlCAU.Y u.lSTABLE FI»I: OUTFLOWS BETEH 6570. TO 170a5.
THE ROOTED HYDROORAPH SHOOl.D BE EXMlHED FOR OSCllLATI[ItS OR OOTFLOWS GREATER THAN PEM ItflOWS.
THIS ~ BE CORRECTED 8Y »ECREASIHG 11£ Tl"E IMTERVfM.. OR IHCREASlloIG STORAGE (USE A Lo.w REACH.)

~

HYDROGRAPH AT STATIOH DETEHTIO
~ 1, RATIO = '.53

50.8~
75.00

1396.00

3u.5~

54.17

13'j~.OO

.00

.00
1310.00



41 JUL 111& 4 1. 6C. 37. ~ 1~.1 I 31 JUL l&ob ~ 5g.
31 JUL 11~~ 5 1. 6~. 3b.O 13~~.7 I 31 JUL 161c 5j 56.
31 JUl 1130 6 2. 6C. 36.0 1~.1' 31 JUl 1618 54 56.
31 JUL 113h 7 ~. 6C. 36.0 13~.1 I 31 JUl 16C4 55 56.
31 JI1. 1142 8 3. ~. 36.0 1a94.7 I 31 JIft. 1630 56 56.

! J . 1146 9 3. ~. 3&.~ 139~. 7 * 31 JUL 16J6 57 56.

31 JUl1154 10 4. I 6C. 37.~ 1394.7 131 fUll642 sa 57.
~~ JUl 1200 11 S. 62. 37.6 1394.7 I 31 JUl 1646 59 57.
~1 JUL 1206 12 6. 62. 37.7 1394.7' 31 JUl 1654 66 57.
J1 JUl1212 13 11. 61. 37.D 13~.7 I 31 JUl1700 61 51.
31 JI1. 1216 14 11. 61. 37.5 1394.7 I 31 JUl 1706 6C 56.

. 31 JUL 1224 15 25. &1. 37.3 1394.7 I 31 JUL 1712 &3 5&.
31 JUl 1230 1D 38. I 61. 37. C 1394.7' 31 JUl 1716 64 ~
31 JUL 1236 17 4}. 61. 37.0 1~4.6' 31 JUl 1724 65 56.
31 JUL 1242 16 53. 61. 36.9 1394.6 I 31 JUl1730 66 55.
31 JUL 1246 19 56. bO. 36.7 1394.6 I 31 JUl 1736 67 55.
31 JUl 1254 ~O 51. 60. 36.5 1394.6 I 31 JlA. 1142. 66 55.
31 JUL 1300 21 5~. 60. 3&.4 1394.D' 31 JUl1746 6~ 55.

. 31 Jt1. 13Of. 22 60. I bO. 36.~ 1394.6' 31 JII.. 1754 10 54.

31 JUl 1312 2J 60. 60. 36.0 1514.5 I 31 JUl 1&00 71 ~. --
31 JUL 131a 24 Dl. -- '-- -- - DO. 35.& 1394.5 I

I f

., l.r1O.1 I 31 JII. l~ ~b

.~ 1J~O.1 t 31 JUL 1340 2)
1.2 1390.2 I 31 JUL 1351 30
1.5 1~.2 I 31 J\I. 1400 31
1.8 1~.3 I 31 JUL 140& 32
e.j 1390.3.31 JUl141c ~j
c.8 1390.4 I 31 JUl 1416 3~
3.6 1390.5' 31 JUl 1424 as
4.9 1390.7' 31 JUl1430 36
7.4 1391.1' 31 JUl l~jb 37

11.4 1391.7 I 31 JUl 14~ JB
1b.b 13~.4 I 31 JUl 1448 39
21.9 1393.0. 31 JUl 14~ 4C
2b.~ 1393.5' 31 JUl 1500 41
2~.7 13~3.~' 31 JUl15Ob 42
JC.O 13~.1' 31 JUl1512 43
33.7 1394.3 I 31 JUl 151& 44
35.0 13~4.4' 31 JUL 1524 45
J5.~ 1394.5 I 31 JUll5JO 4E
3b. S 13~.6' 31 JUl 1536 4~
37.0 1394.6.31 JUL 1542 46

~.O lJ~." ~O
34.6 1~'74.4&:'G
34.5 1394.4
34.3 13~4c.4
34c.1 1394.3
J:s.9 1394.3
3J.~ 13~.3
33.4 13'74.3
33.1 13~.3
32.9 13~.c.
J2.~ 1m.c
ac.4c 13~4.2
al.2 1m.c
al.S 13~.i
31.7 139~.1
31.4 13~.1
31.c 1m.l
JO.9 139~.O
30.7 lm.O
30.5 13S~.O

TIll:PElf.FLI* nAXIU ~ FlOWc

24-Hf< 72-HR 7 . oo-tf<
(~)(CFS:

(CfS)
62. 3.00 55.

1.363
2.7.

~7.
1.391

27.

47.
1.391

27.

41.

1.311

21.

UI«:t£S)
(AC-fT)

~ S T fI<AGE Tl~ MXlfttM AYEfcAGE ST~

24-HR 72-HR 1. 00-tf(
(~-fT)

3&.
(~)

3.00 3J 26. 2.6,

PElf. ST& TIlE. MXlftlII AVERAGE STA6£

24-HR 72-1W, 7. 00-i((
(1ft)

3.00

U-t.t.I)
1394.74 1~3.'1l~.la 1~3.~1 .393.61

CtII1.A T I VE AREA = .J7 sa "1

~

KYDROGRAPH AT STATIOh DET£MTIO
PLAH 1, kATIO = .bj

t.. "tt...~ .. t *.* t~. t.. t 1 ...*.. *... ~ t.. .. * * ** ** .. . .....
* *

Dfj ft(»I ti<ftft IJt.D OOTFLOW STOf(AGE. STAGE * {KI Q HRftft ORD OOTFLOW STOf(AGE ST~ * ~ ~ If(ftK Of<D OOTFLOW STQR& STOOt:
I I

31 JUL 1100 1 O. .0 1390.0 I 31 JUL 132~ 25 6~. ~.6 1395.~. 31 JUL 1548 49 67. 43.3 1395.3
31 'Ii. 1106 2 O. .2 1.190.0 I 31 JIA. 1330 26 6~. 45.0 1395.4 1 31 Jli. 1554 SO 67. 43.1 1395.2
J - 1112 3 1. .5 13~.1 * 31 JUL 1jJ6 27 69. 45., lJ~.4' 31 Jli. 1600 51 67. ~.6 1395.2
.11 JQL 1118 4 1. .7 1390.1131 JUL 1342 2& 61. 45.4 1395.51 31 JUL 1606 52 b7. 42.b 1S95.2

Jli. 1124 5 2. 1.0 1~.2 * 31 JUL 13~ ~ 70. 45.5 1395.5 1 31 JUL 1612 53 60. ~.4 1395.2
31 JUl1130 b 2. 1.4 1.190.2 I 31 JUL 135~ JO 10. 45.6 1S95.5 t 31 JUl1618 54 66. 12.c 1395.1
31 JUL 1136 7 3. 1.7 1390.3 t 311Ul1400 31 70. 45.b 13j5.5' 31 JUL 1624 55 60. ~l.S 1395.1
31 JUL 1142 a 3. 2.2 1390.3' 31 Jli. 1406 32 70. 45.6 1395.5' 31 JUllbJO 56 bb. 41.7 1395.1
311UL 1146 S 1. 2.7 1390.4' 31 JUl i~12 jj 70. 15.b 1395.5' 31 JUL 1636 57 65. ~1.4 1395.1
31 JUl11~ 10 5. j.3 1.190.5 t 31 JUL 1413 34 7~. 4~.b 1395.5 1 J1 JUL 1642 sa b5. ~l.i 1JiS.0
31 JUL 1200 11 b. 4.3 13'30.6 * 31 JU~ l+'~ J5 70. 45.5 1395.5 * 31 JUL 1~ 59 65. 40.9 1395. V



31 JUL ll12 13 13. b.b 1~1.3' 31 JUL 1~36 J7 b~. .~.j 13~.~ I 31 JUL 1700 61 ~. 40.~ 13~5.0
, 31 JUl1e16 1~ 21. 13.& 1392.0 I 31 JUL 14\2 36 6~. 45., 1395.4' 31 JUL 1106 b2 ~. 40.1 1394.9 /iJ1!

j1 JUll824 15 32. 19.7 13~2.7 I 31 JUlI446 39 b9. ;5.1 1395.4 * 31 JUl1712 63 ~. 39.& 1394.9
31 JUl1eao 16 ~ 26.0 1393.5 I 31 JUL 1~54 40 69. ~~.9 1395.~ I 31 JUl1713 b4 63. 39.6 1394.9

. 31 IUL 123b 17 ss. 31.3 1~.1 I 31 JUll500 ~l 69. ~.b 1395.~ I 311UL 172~ b5 63. 3~.3 13~.~
31 JUL 12~e 13 59. 35.3 13S;.S I 31 JUl1506~, b~. 4~.& 1395.~ * 31 JUL 1130 66 bJ. 39.6 139~.&
31 JUl12~ l~ 62. 36.1 13~.7 * 31 JUl1512 43 66. ~.~ lJ9S.~. 31 JUL 1736 67 bJ. 36.h 139~.~
'1 TUll254 20 64. 40.2 Im.~ I 31 JII. 1518 44 66. ~~.3 1395.~ I 31 JIl. 11\2 66 bC. 38.5 1394.6

J ~ 1300 21 66. ~1. 7 1395.1. 31 JUL 1524 ~5 66. 44.1 1395.~' j1 JUt 1746 6~ &C. 36.2 13~~.b
31 JUllJ06 82 67. 42.& 1395.2' 31 JUll5JO 4& 66. 43.9 13~5.3 I 31 JUL 1754 70 62. 38.0 139~.7
3l JUl1J12 23 b6. ~3.~ 1395.3' 311Ull536 ~7 b6. ~3.7 1J95.J' 31 JUL 1800 71 62. 37.; 139~.7

. 31 JUl1313 2~ 6&. 44.2 1395.3 I 31 JUL 1~, 43 ~7. ~3.5 1395.3'

. *

TItE MIlO NrcAGE FLQij
24-HR n-1f<

PEMFU*
I. oo-Hk

<fSS> (tR)
(CfS)

70 3.10 62.
1.567

31.

54.
1.577

31.

5~.
1.577

31.

54.
1.57]

31.
UII:J£S)
(AC-FT)

KAi'. ST{JcAG£ '11£ MXIO ~ STir<Nif.
24-ttR 72-Hf< 1. OO-HR

lAC-fT~

~~.

(~)

3.10 40. 34 34. J4

PEM STAGE: TIll: MXlftlift ~ ST~
24-tf< 72-1((6-tf1. 1.~

(HR)

3.10

lfEET)
1395.49 1m.87 l~.cl 13~.21 lJ~.21

aII1.A Tl ~ rIc[A c .31 SQ "1

~

H~ AT STATlIIt DETEHTIO
~ 1, RATIO = .76

. I
&A ~ ~ OR» OUTFLOW STORAGE STAGE 1 DA "Oft ~ ~ OUTFLOW STORAGE STAGE 1 DA "ON ~ ORB OUTFLOW STORAGE STAGE

I I

31 TUL 1100 1 O. .0 1390.0 1 31 JUL 13(4 25 150. 52.5 139b.1' 31 JUl 1s.6 ~9 7j. ~9.3 1395.6
31 JUL 1106, O. .3 1390.0 * 31 JUL 1330 26 143. 52.3 1396.1 * 31 JUll554 SO 13. 49.1 1395.&
31 JUl1112 3 1. .6 1390.1 * 31 JUl1JJ6 27 134. 52.2 1396.1' 31 JUllbOO 51 73. 4&.9 1395.6
31 JUl 111& 4 1. . ~ 1390.1. 31 1UL 1342 28 125. 52.0 1396.1 1 31 JUl 1606 52 13. 4&.7 1395. i
31 JUl 1124 5 l. 1.3 139V.2 1 31 JUL 1348 2S l1b. 51.9 139b.1' 31 JUl 1612 53 13. 46.4 1~. &
J1 JUL 1130 0 3. 1.7 1390.2 * 31 JUL 1354 30 108. 51.7 1396.1131 JUl161& 54 72. ~a.2 1395.7
31 JUl1136 7 3. 2.1 1390.3 1 31 JUll400 31 101. 51.6 1396.1. 31 JUL 1624 55 1l. 4&.0 1~.7
31 JUl1142 & 4. 2.6 1390.4. 31 JUl14Ob 32 97. 51.5 139b.1. 31 JUL 1630 56 72. 41.& 1~7
31 JUll1~ 9 5. j.3 13S0.5 1 31 JUL 1412 33 ~3. 5l.4 13~.11 31 JUL 16j6 57 7c. 4;.5 13~5.7
31 JUl 1154 10 6. 4.0 1390.6 * 31 JUL 1418 34 90. 51.3 1396.0 * 31 JUL 1b42 58 71. 47.3 1395.6
31 IUl 1200 11 8. 5.1 1390.a * 31 JUl 1424 as aD. 51.2 1396.0 I 31 JUL 1646 59 11. 47.0 1~.6
31 JUL 1206 12 11. 7.1 1391.0 * 31 JUL 1430 36 &3. 51.1 1396.0. 31 JUl 1654 bO 71. 4D.8 1395.D
31 JUl1212 lj 16. 10.0 13~1.~ * 31 JUl1436 37 19. 51.0 13~.O 1 31 JUL 1700 61 11. 46.5 1395.b

JUL 1218 14 24. 16.4 1392.4 * 31 JUl1442 38 16. SO.9 1396.0 I 31 JUl1706 62 70. 4b.2 1395.5
J ~ 1224 15 \2. 2j.6 1393.2 I 31 JUL 1448 3S 75. 50.6 1396.0 1 31 JUl1712 6J 70. 46.0 1~.5
J1JUL12JO 16 55. Jl.3 1~.1.31JUl1454 40 75. 50.7 13~.0131JUl1718 64 70. 45.71395.5
31 JUl123b 11 bC. 31.6 139~.7 1 31 JUl1500 ~1 75. 50.5 1396.0 131 JUl1724 b5 69. 45.4 1395.5
Jl JUl 1242 1a 67. 42.6 1395.c * 31 JUL l5Ob 42 75. 50.4 1390.0 I 31 JUL 1730 66 b~. 15.~ 1315.4
ji JUl1'4b 1~ 7u. ~.1 lj95.~ I 31 JUl151c ~j 7~. 50.3 IJ95.j t 31 JUL 113b 67 bS. ~.~ 1395.~
Jl JUL 12~ 20 7~. 4d.b lj~5.d I jl JUL 1516 +; 7~. ~.l 13~5.9 I 31 J~L 174C 66 b9. 44.b 139S.~



311Ull~ B2 lOb. ~1.7 1~.1 I 31 JUl1SJO 4b I~. ~).6 1395.~ * 31 JUll1~ 7u 0&. ~.l 13~~.~
\ 31 JUL 1312 2~ l~l. 52.3 139b.l. 31 JUllS3D ~i 7~. ~9.b 13~S.9 I 31 JUll&OO i1 bb. ~j.b 1~95.j

31 JUl 131& 24 151. 52.5 139b.2 t 31 SUL 1542 46 71. 49.5 1395.9 t ~~
. I &;;:""V

rI£fWIf~ T~ MXl.-Jft ~ fL~
24-Hf( 72-ttf( 7 . 0CHif<b-HR

(CFS) (~)
(CfS)

151. 2.30 79.
1.'17~

3'1.

63.
1.9&0

3S.

66.

1.9&b

~.

66.

1.,,86

J".

U~S)
(Af.-fl)

.~ST~ TIll: MXI"lII AYERA6t. ST~E
24-Hf< 72-tf<b-HR 7. 00-.-

~-fT)
5f:,

(~)

c.30 4&. 40. 40. 40.

PEM 5T& TIft£: MXlftUft ~ ST~
24-Hf{ 72-Hf(6-ij. 1. oo-ttf<

(FEET,

13%.15

(tfcj

~.30 1395.47 13'34.73 lm.73 lm.73

CtIkLA Tll.f. MEA = .31 sa "'

~

HYDkOGRAPh AT STATIOM DETEKTIO

PLAN 1, RATIO c 1.00

'** *** * ** * I *** * ** ***** * * **... **** * * 1* 1*..** ...11 **.*~I"" II ** .. .1..**...1 ~ *.. *..........
* *

- ilk ~ HRM ~D OUTFL~ STORAGE ST~ I DA "~ tf(Noj ORD OUTFLOW ST~ Si~ I Dr! ftOh HRM ORD OUTFLOW STORAGE. STAGE

* *
31 JUL 1100 1 O. .0 1390.0 * 31 JUl 1321 CS ~16. 53.1 139b.2 I 31 JUL 1~& 19 75. so. 7 13~.0
31 JUl1106 2 1. .4 1390.1. 31 JUll330 26 195. 53.1 1396.2 * 31 JUL 1551 50 75. 50.& 1390.0

~ 31 JUL 1112 3 1. .6 1390.1. 31 JUL 13Jb 27 175. 52. S 1~.2 * 31 JUL 1600 51 75. 50.& 1396.0

31 JUl 111& 4 2. 1.2 1390.e I 31 JUl 134e 2a 163. 52.7 1396.2 I 31 JUl 1606 52 75. 50.5 1396.0
31 JUL 112~ 5 3. 1.7 1390.2. 31 JUL 1~ 29 152. 52.5 1396.e I 31 JUl 161e 53 75. 50.3 1396.0

- 31 JIX. 11'30 6 3. 2.2.:~.. J1 JlA. l~.lO 142.. 52.3 1396.1.31 IUl161& ~ 74. 50.2 1395.9
31 JUL 1136 7 ~. ~.6 13~.~ I 31 JUL 1.ot 31 133. 52.2 1396.1 * 31 SUll6C~ 55 7~. 50.1 139S.~
31 JUlll~ 6 5. 3.5 13S0.5 * 31 JUL 1406 32 125. 52.0 1396.1 * 31 JUl16JO 56 74. 50.0 1395.~

~ 31 IUL 1146 9 7. ~.3 1390.6 * 31 JUll~lc 33 11~. 51.~ 1396.11 31 JUll63b 57 7~. 49.6 1395.9
31 JUl 1154 10 a. 5.3 1390.& 1 31 JUL 1~1& 34 112. 51.6 1390.1 * 31 JUL 1~ sa 74. 49.6 1395.9
31 JUll200 11 10. &.6 13S1.0 * 31 JUl1421 JS 107. 51.7 1396.1 131 JUll64& 59 7~. 49.5 1395.~
31 JIA. 1206. 12 14. 9.3 1~1.4 I 31 JtA. 1430 J6 lOC. 51.6 1390.11 31 JlI. 1654 bO 73. 49.3 1395.6

~ 31 SUl1212. 13 2.1. 14.0 l~.O 1 31 JUl1~jb 37 96. 51.5 13%.1 I 31 JlI.. 1700 &1 13. 41.1 13'15.8
31 JUl121& 14 37. 21.6 1393.0 * 31 JUL 1442 3& ~. 51.5 1396.1 * 31 JUL 1706 62 73. 46.9 1395.8

--~

31 J\L 1C2~ 15 55. 31.2:_1~.1)1 31 J' l44& 3S 93. 51.4 1396.1131 J\1.1712. 63 73. 4&.7 13'15.&
-- 31 JUl 1230 1& 65. 41.2 1395.0 I 31 JUl1454 40 90. 51.3 1396.0 I 31 JUL 171& ~ 13. 4&.6 1395.&
, 31 JUl1236 17 7~. ~9.6 139S.~. 31 JUll500 ~1 ea. 51.2 1396.0 * 31 JUl172.4 65 72. 46.4 1395.&

31 JUl 12~ 18 39C. 54.9 1396.4. 31 JUl 1506 ~ 85. 51.1 1390.0 1 31 JUL 1730 66 12. 4&.2 1395.7
31 JUL 12~ 1S 565. 56.2 1396.5 1 31 J' 1S12 ~3 83. 51.1 1396.0. 31 JUl 17jb 67 72... 4&.0 1395.7- 31 TiJl 1254 ~ 519. 55.9 13%.5. 31 Ill. 1518 44 &1. 51.0 139b.0 1 31 JUL 1742. Da 72. ~7.6 1m.7

~ - 1JOO 21 431. 55.2 1396.4. 31 JUll52~ ~5 7~. 5U.9 1j9b.O ~ 31 JUl174a 69 72. ~7.6 lj~5.1
II Jtj. 1306 2.C 350. ~.6 1396.3 I 31111. 1530 40 77. 50.9 l~.O I 31 J~ 1754 70 11. 47.4 lns.7

- ~ J\JL 1312 2.3 2.&7. 5+.1 1396.3 I 31 J~ 1536 ~7 16. 50.& 13%.0 I 31 JUl 1800 71 71. ~ ~7.2 13%.0

31 JUl 1316 24 243. 53.7 1396.3 I 31 JUl 1542 46 75. SO. & 1396.0 I
t *:

--

~f~ T~ MXlftUft AVERAGE ~
c..-riR 72-t1k6~ 1. 00-tIt



(CFS)
107.

j.l~
62.

107.
3.116

bc..

107.
3.146

&2.

12.5.
3.130

6~.

i.ao
UHrJlES>

(A{;-FT>

MXI~ AVERAGE STORAGE

c.4-HR 72-HR
TInEPtAK STORAGE

7.00-HRb-Hf(

~~:fT}
.~.

(HR,

1.&0
42.42.48. 42.

MXl~ AiJEf<AGE STAGE

24-HR 72-riR
Tl~PEAK STAGE

1.~E>-HR

<FEET)

139b.~&

(tfI.)

1.&0
1394.91139'1.97lJ94.~7lm.1~

.j]. sa "1~TlVE MEA :

*1* *1* *** *** *** *** *** *** *** *** .** *** *** *** *** *** *** *** *** *** *** *~* ~** *** *~* *** *** *** *** *** *** *** ***

1*************
* *
* EAST *
t I

1*****1*1*****

AREA KTWWI EXTEHDED SAfETY AREA AND RELOCATED 37TH ST KO
31 KK

TI~ DATA FOR INPUT TI~ SERIES
JXftIN b TI~ INTERVAl 1M "IHUTES

JXDATE 31JUL91 STARTING DATE
JXTInE 1100 STARTIHG TiftE

SUBBASIH RUl«)FF DATI

SUBBASIK CHAkACTEkISTICS
TAREA .11 SUBBASIN Af<EA

*tt

~

EASTHYDROGRAPti AT STATION

I I *
vA ~OH HRfth ORD FLOW I bA ~ HRftH ORD FLOW * DA ~OH ~h ORD FLOW i DA ftOh riRflk ORD FLOW

15.
14.
14.
14.

31 JIi. 1~~
31 JUl 1630
31 .rIA. 1636

31 JliL 1~
31 .rUL 1640
31 J1Jl 1054
31 JIA. 1700
31 .rUl 1706
31 JUL 1712
31 J\i. 171&

31 JUL 17,4
31 JUL 1130
31 JuL l73f1
31 JUI.. 1742
31 JUL 174b
31 JUL 1754

55
56
57
56
5'1
60
bl
b2
b3
b~
65
bEl
oi
~
0'1
70

2~.

23.

22..

22..

21.

20.

20.

19.

1".

16.

1&.

17.

17.

1f,.

1~.

1~.

31 IUL 1;36
31 JUL 1442

31 IUL 1~
31 JUL 11~
31 JUL 1500
31 JUl 1506
31 JUL 1512
31 JIJL 151&

31 JUL 152;

31 JUl 1530

31 JUl 1536

31 JUl 154C

31 IUL l~
31 JUL 1551

31 J"lL 1600

31 JUL 16Of.

37

3a

3'3

~O

ql

42

4;3

~

4;5

4;6

4.7

4;&

~'1

50

5i

5(.

.

.
*
*
*
*
*
*
.
.I
I
.I
*
.I
*
*

1'3
20
21
C2.
23
24c

25
26
27

2&

29

30

3J.

3C

3;)

34:

21a.

133.

14~.

125.

101.

87.

73.

&4.

55.

4~.

44.

40.

36.

3lt.

31.

2<).

31 JUl 12~
31 Jill. 1254
31 JUL 1300
31 JUL 1306
31 JUL 1312
31 JI.L 1316
31 J\L 132~
31 JlL 1330
31 JUL 1330
31-JUL1342.
31 JUL 13~
31 JUl. 1354
31 JUl 14lJO
31 JUl 1406
j1 JUI.. 11;1c.

31 JUll~10

t

t

I

I
I
I

t
I

I

I

I

I
t

*

*

*

31 JUI.. 1100
31 JUL 11~
31 JUI.. l11c.
31 JUL 1118
31 JUI.. 112~
31 JUI.. 1130
~1 JlA. 1136
31 JUL 11~
31 JI.L 11~
1J1JUl .1154

iUL 1200
,)4 JUL 120£.
31 JUL 1?1c.
J1 JUL 12.18
31 Jlj,. 12l~
31 JUL 1230

.

t
*
t
t
t
f
t
*
t
*
*
*
*
*
i
*

6.

9.

10.

11.

12.

13.

l~.

17.

1".

21.

27.

40.

b6.

114.

17:i.

22~.

1
t
3
4
5
6
7
a
9

10
11
12
13
14
15
1~

13.

13.
13.
12.
1,.
1~.
lE.
12.
11.
11.



Jl JUL 12~~ -- f ~b. t Jl JUL Ibl~ 5~ l~. t
t * *

tlEfIY. fL.~ TIfIE , Ell.

13 c4'. 31 JUL 143(, 3b

MXI~ AVERAGE FLOW

24-Hf< 12-Hk 1. 00-fiI
,&;fa> (lift>

(tfS)
250. 1.£0 51.

4.335
25.

46.
~.4S2

26.

1cb.

~.~92
26.

~.
;.+9(.

2b.
(I~)
(AC-fT>

WItA.A 11 YE MEA . .11 SQ"1

~

HYDf(OORAPtt Ai S1ATIOfi
PLAH 1, RATIO =

[AS

.53

* * *
Of! D ~ fl<j) FLOW * Of! ~ ~ ORD FL~ * DA ft(M'i riRftI-. Of(D FLo. * DR ~Oh Hf<Mi OR!> FLo.

. * *
... 31 JUl 1100 1 4. * 31 JUL 1248 1~ 116. I 31 JUL 1436 3; 13.. 31 JUL 1624 55 as

31 JUl1106 2 5. I 31 JUll2S4 20 97.' 31 JUL 1~~2 36 12. I 31 JUL 1630 56 7.
31 lUl 1112 3 s. I 31 JUL 1300 21 79. t 31 JUL 1446 3~ 12. I 31 JUll6JO 57 7.
31 lUL 111& 4 6. I 31 JUL 13Gb 22 6£. I 31 JUl 1~54 40 lE. I 31 JUL 1£42 5& 1.

", 31 JUl 11~4 5 6. t 31 lUl 131E 23 54. * 31 JUl 1500 41 11. * 31 JUl 1646 59 1.

31 JUl 1130 6 7. * 31 JUl 131& E4 40.' 31 JUl 1506 42 11. I 31 JUl 1654 bO 1.
JUL 11ab 7 7. * 31 JUL 1324 25 39. I 31 JUL 1512 43 11. * 31 JUl 1700 61 1.

-- JUL 1142. a 9. * 31 JUl 1330 26 34.' 31 JUl 151a 44 10.' 31 JIA. 1706 62 7.
31 JUt 1146 9 10. I 31 JUL 1JJb 27 29. * 31 JUL 1S24 45 10. * 31 lUl 1712 6J 7.
31 JUt 1154 10 11. t 31 JUt 1342 26 26. * 31 JUl 1530 46 10. I 31 lUl 1716 &4 6.
31 JUL 1200 11 14. I 31 JUl 1346 29 2j.. 31 JUl 1536 47 10. t 31 JUl 1724 65 6.
31 lUl 1206 12 21. * Jl JUL 1354 30 21. * 31 JUl 1542 4& 9. * 31 JUl 1730 66 b.
31 JUL 1El2 13 36. * 31 JUL 1400 31 1~. t 31 JUL 1548 ~9 ~. I 31 JUl 1736 67 6.
31 JUL 1~1& 14 DO. * 31 JUL 1406 32 1a. t 31 JUl 1554 50 6. * 31 JUl 1742 6e b.
31 JUL 1224 15 92. t 31 JUL 1412 JJ 16. * 31 JUl 1600 51 6. * 31 JUL 1746 6S 6.
31 JUt 1230 16 119. * 31 lUl 1416 J4 15. * 31 JUl 1606 S2 a. I 31 JUl 1754 70 6.
31 JUl 1236 17 1JJ. t 31 JUl 142.~ 35 1~. t 31 JUL 1b12 S3 8. * 31 JUL 1bUO 71 6.
311UL 1242 16 128. I J11Ul1~30 36 1~. t 31 JUl1618 54 &. *

* * *

PElw;,fUN TI~ ftAXlftUft AYERA6E FLIlt
24-11< 72-tf( 7 . oo-tfI:

(fSS) (tf(,

(CfS>
133. 1.60 27.

2.2'37
13.

24.

2..381

14.

2~.
2.3a1

14.

2~.
2.361

14.
Uli:t£s>
(lK:-fn

~TIVt MEA = .11 SQ"1

~

HY~ AT STATII-.
p~ 1, RATIO =

EAST

.bj

"'.*****.**t*~.**tt..t*l**tttt**tt*.**lt*"'*.*I".***t**ttt*l"..*lttttt******I.ttt..**t.*t.**tttt.**tt****.*""f***.*~***t.f**
f f t

DR no)! riR~ ORD rL.~. iIA ftiIft ttj;;~ 0K1i FLo. t D~ ~h ~ GkiI FLu. t iIA"~ rifIfIrt 00 FLu.
* * *



2. . 14. . 31 JUL. 1630 5b ~.
3 1 I 14. 1 31 lUL 1636 57 G

4 I 1 14. 1 31 JUL 164c 58
5 1 1 13. 1 31 JUl 16~ 5~ Q.
, I I 13. . 31 JUL 1654 60 6.
7 I 1 13. 1 31 JUL 1700 61 6.
& 1 1 1c. I 31 JUl 1706 62 &.
9 1 1 1c. 1 31 JUl171, 63 6.

10 1 1 11. 1 31 JUL 1716 64 6.
11 I 1 11. 1 31 JUL 1724 65 6.
12 ,. I I 1 11. 1 31 JUL 1730 6b &.

; 13 . I r. 1 I I 11.. 31 JIi. 17.16 67 &.
14 I t I 10. f 31 JUL 1742 &a 6.
15 1 . 10. 1 311UL 1746 6' 7.
16 ,I , f 10. 1 31 JUL 1754 70 7.
17 I I f i I ~. 1 31 J1i. 1&00 71 9.

18 ,I I *' -, 9.1

* t 1

31 Iii. 1106
31 J\1. 1112
31 JUL 1118
j1 J~ 112~
31 JIi. 1130
31 J1L 1136
;i1 JlL 1142
~i J\1. 11~

JUl 1154
jl J1.iL 1200
31 J~ 1206
jl ili. 1212
31 ItA. 1216
31 IUi. 12e~
3i JU"L 1230

31 J~ 1236
31 JUt.. 1242

&.

b.
7.
a.

a.

~.

11.

12.

13.

17.

25.

4J.

72.

10';.

141.

156.

152.

31 .Jii. 1254
31 Jil. 1300
31 JUl 1306
jl JUl 1312
31 J1i. 1316
31 JUL 1324c

31 JUL 1330
31 Jti. 13J6
3i JUL 1342
31 .J\A. 13~6

31 JUL 13~
jl JUl 14cOC

31 .JtA. 1~~

31 JUl1412

31 Jll. 141~

al 11JL 1~~
31 IlL 1430

20

21

2;2

2j

24

~

2&

27

2&

29

30

31

JC;

33

3~

35

36

31 JUI.. 14-4(.

31 JUL 1~46
31 JlA. 1454
31 ftK. 1500

31 Jti. 1506

31 J\L 1512
31 JlA. 151&

31 JIl. 1524
31 JIL 1530
31 Jll. 1536
31 JUl1~42
31 J~ 1)4E
31 Jll. 1554
31 JlL 1&00
31 JUL 1606
31 Jii. 1612
31 J~ 1618

Ja

39

40

~1

42:

~3

44

45

46

47

4&

45

~

51

52"

5j

54

115.
94.
79.
b4.
55.
46.
~o.
35.
31.
ca.
25.
23.
21.
20.
la.
17.
1'.

~ flOW MXlniJft A'.JEf(f(jE FL~

24-Hf< 72-~
TIPi.

7. oo-HRo-t«
(CfS) ~

(CfS)
156. ~.

2.630
17.

1.60 .12.

2.731

lb.

29.

2.630

17.

~.
c.6JO

17.
Ut«:hE.S,
(AC-FT)

CUItJLA TI '!,IE MEA = .11 sa "I

--

HYDRoor<AJ:Iti AT STAiI(»I
PLfMoI 1, RATIO =

EAST

.16

11*1***II"""*II*III~II**I*"'~*.*I~*t""~*"*".**"**.*lt""*".*.*...tt""lt~*****.*"*."I."..""*"*..I*"**I*t~t

* * *
~H ~ HRfth OR» FLOW * DA "O" ~ ORD FLOW I DA ~H HR~ OR» FLOW * DH"ON HR~ ORD FLOW

. I I
31 JUL 1100 1 6.. 31 JUL 12~ 19 1~. I 31 JUL 1436 37 16.. 31 JUL 1624 55 11.
31 JUl1106 2 7. I 31 JUL 1~ 20 139, f 31 J~ 1442 36 17. I 31 JUL 1030 50 11.

jl JUl llll 3 a. I 31 JUL 1300 21 113,. 31 JUl 1~~ J5 17.' 31 JUL 10Jb 57 11.
31 JUl 111a 4 6. I 31 JUL 13Ob 82 95. I 31 JUl 1454 40 17. I 31 JU~ 1642 sa 11.

31 JUt 1124 5 ~. I 31 JUl 131c 23 77.. 31 JUL lSOO,l lb.' 31 JUl 1646 5~ 10.

31 JUL 1130 6 10. I 31 JUl 1316 24 ~. I 31 JUl 15Ob 4C 15. I 31 JUl 1654 60 10.
a1 JUL 1136 7 11. * 31 JUL 132; 25 55. I 31 JuL 1512 43 15. * 31 JUl1100 b1 10.

31 JUL 1142 8 13.' 31 JUL 1330 2£ 49. f 31 JUl 1518 44 14. * 31 JUl 1706 62 10.

31 JUL 114& 9 14. * 31 JUl 1336 27 42. * 31 JUL 1524 45 14.' 31 JUL 171, 6J 10.
31 JUl 1154 10 1&.' 31 JUl 1342 26 37. * 31 JUL 1530 4b 14. * 31 JUL 1718 64 ~.

31 JUl 1200 11 21. * 31 JUl 134& 29 33. * 31 JUL 153b 47 1~. * 31 JUl 1724 65 9.

31 JUl 1206 12 JO. * 31 JUl 1354 30 30. I 31 JUl 1542 ~ 13. * 31 JUl 1730 66 9.

31 JUL 1212 13 5e. I 31 JUL 1+00 31 27.. 31 JUL 1548 49 13. * 31 1Ul 1736 67 ~.
31 JUl 1218 14 87. I 31 JUL 1~ 32 26. I 31 JUl 1554 50 12.' 31 JUL 1742 &a 9.
j1 JUL 1224 15 131. * 31 JUl 1412 33 24.' 31 JUl 1600 Sl 12. I a1 JUl 1746 bS 8.
31 JUl 1230 16 170. * 31 JUl 141& 34 22. I 31 JUL lbOb 52 12.' 31 JUL 1754 70 8.
31 JUl 123b 11 130. * 31 JUl 1424 J5 21. I 31 JUl 1b12 53 11. I a1 JUl 1800 71 11.

31 JUL 1242 18 104. * 31 JUL 1430 J6 20. t 31 JUL 161~ 54 11. I
* I *

tt

1~ MXINJft ~ FL.~
c~-Hk 72-hk

PEIY. FLOW
&-tf< 7. 00-tW(

<if<;(Cf~)
tf,fS



UIl;tt:8,
(AC-FT>

j.~
19.

j.41~
20.

3.4"
~.

:'.~14
20.

CtJIllA T1 VE MEA = .11 SO ftl

~

EAS'

1.00
IiY~ AT STATI(II

p~ 1, RATIO.

* * *
DA ~ HRAN ORD FLOW * DA"Oh HRftM ORD FLuW * ~A ftOh riR~H ORD FLO~ * DA ~ ~h ORD FLOW

* * *
31 JUL 1100 1 a. * 31 JUL l~~ lS ~16. * 31 JUl 143b 37 24. I 31 JUl 1624 55 15.
31 JUL 1106 2 9. * 31 JUL 125~ 20 183. * 31 JUL 1442 38 23. I 31 JUL 1&30 5b 1~.
31 JUl1112 j 10. * 31 JUL 1300 21 149. * 31 JUL 14~6 3S 22. * 31 JUl16JO 5; 1~.
31 JUl 1116 4 11. * 31 JUl 1306 22 125. I 31 JUL 14~ 40 22. I 31 JUl 1642 53 1~.
31 JUL 1124 5 12. * 31 JUl1312 2J 101. I 31 JUL 1500 ~1 21. I 31 JUl1646 5S 13.
J1 JUL 1130 6 13. I 31 JUL 131& 2~ a7. I 31 JUL 1506 ~2 20. I 31 JUl165~ &0 13.
31 JUl 113b 7 14. I 31 JUl 13C~ 25 73. I 31 JUL 1512 4J 20. * 31 JUl 1700 &1 13. .
31 JUL 1142 a 17. I 31 JUlIJ30 lb ~. I 31 1UL 151a 44 19. I 31 JUL 1106 62 13.
31 JUL 11~6 9 19.. 31 JUlI3j6 27 55.. 31 JUL 152~;5 is. * 31 JUL 1712 bj 13.
Jl JUl1154 10 21. I 31 JUl134C 28 49. * 31 JUL 1530 46 1a. * 31 JUl1718 64 12.
31 JUL 1200 11 21. I 31 JUL 1346 29 ~. * 31 JUl 1536 ~7 1&.' 31 JUl 1124 bS 12.
31 JUl 12OD 12 40. * 31 JUl 1354 30 40. I 31 JUl 1~ 46 17. I 31 JUL 1130 b6 lc.
31 JUl121, 13 6&. * 31 JUL 1+00 31 Jb.' 31 JUl1546 49 17. * 31 JUl1730 67 1c.
31 JUl 12l& 14 114. * 31 JUl 1406 32 34. I 31 JUL 15~ 50 1~. I 31 JUl 1742 Db 12.
31 JUl 1224 15 173. I 31 JUL 1412 3J 31. I 31 JUl 1600 51 16. I 31 JUl 174a 6~ 11.

1Ul 1230 16 224. * 31 JUL 141& 34 29. I 31 JUl 1606 52 16. I 31 JUl 1754 10 11.
~. JUL 1236 17 250. * 31 JUL 14,~ 35 2i. * 31 JUL 161, 53 15. f 31 JUL 1&00 71 15.
31 JUl1242 18 242. I 31 JUl1430 Jb 26. I 31 JtiL 1618)4 15.'

I * *

PEl« fL~ TIRE MXlfttM ~ FL~
24-HR 72-HRb-HR, 7. 00-tfc

(CFS) ~)
(CfS)

250. 1.60 51.
4.335

25.

46.

1.4"i?

26.

4b.
4.432

Cb.

46.

~.~,,2

2~.

(1..:.IES>
(AC-FT>

CtIU.A TI VE MEA = .11 so "I
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* !\c~ *
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42 M Cll.VERT AT REl.OCATEI 37T.. 51 ~

\31£ HYDROGRAPtt COftBI~Tl~
lC~ 2 UBER OF IiY~ TO COOIH£

Hi
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StM ~ 2 HY~
PL~ 1, RATIO = .5j

*' * *
DR 110ft HRftii 00 FLOW * DtI"Oft ~ ORJI FLOW * DA ~tI ~ ORil FLOW * DA ~ ~ 0f<Ii fLOW

I * *
.~1 JUL 1100 1 4. 1 31 lUl 1248 19 171.. 31 JUl 1436 37 74. t 31 lUl 1b2~ 55 Db.

;UL 11Ob c S. * 31 JUL 12S~ 20 1~. f 31 JUL 1~~2 3& 7~. * 31 JUL 1630 Sb &5.
Jl IUL 1112 3 b. t 31 JUl 1300 21 136.. 31 JUL 1~ 3~ 7J. 1 31 lUl 1&36 57 65.
31 JUL 1116 ~ 7. I 31 JUL 1306 22 12£. t 31 JUl 1~5~ 40 7~. t 31 JUt 1&42 5& 65.
31 JUL 112~ S &. t 31 JUL 1312 23 114. * 31 JUl1500 41 72. * 31 JUllb4& 59 04.
31 JUL 1130 6 9. 1 31 JUL 1318 24 107.. 31 JUL 1506 42 71. t 31 JUL 165~ bO b~.
31 JUL 113& 7 10. * 31 JUL 132~ 25 100. 1 31 JUL 1312 43 11. 1 31 JUL 1100 b1 63.
31 JUl 1142 8 12. t 31 JUL 1330 2& ~. * 31 JUL 1518 44 70. 1 31 JUL 17Ob &2 b3.

31 JUl 1148 9 1~. I 31 JUl 1330 l7 91.. 31 JUl 1524 45 70. I 31 JUl 1712 bJ bJ.
31 JUl 11~ 10 15. 1 31 JUl 1342 26 6&. t 31 JUl 1530 ~ 6S. t 31 JUl 1716 b4 bC.
31 JUL 1200 11 20. 1 31 JUL 1348 29 85.. 31 JUL 153& 47 b~. I 31 JUl17l4 &5 bC.
31 JUL 1206 12 2~. 1 31 JUL 1354 30 &j. t 31 lUl 154l 46 6~. f 31 lUL 1730 Db 62.
31 JUL 1212 13 47.. 31 JUL 1400 31 al. t 31 JUL 1S40 49 b6. 1 31 JtiL 1730 b7 b1.
31 lUl ll16 14 76.. 31 JUl 140b 3C 60. t 31 JUl 1~ 50 ~. 1 31 JUl 17~2 b& b1.
31 JUll224 15 11&. t 31 JUL 1412 3J 7&. t 31 JUL 1&00 51 &7. t 31 JUL 1746 &9 bOo
j1 JUl 1230 1b 156. t 31 JUl 1~1& 34 77. t 31 JUl 1606 52 &7. 1 31 JUL 1754 70 bOo
31 JUL 1236 17 181. I 31 lUl 1424 35 7b. I 31 JUL 1&1, 54 Db. t 31 JUl 1000 71 GC.
31 JUL 124~ 18 161. I j1 lUL l~jO 36 75. 1 31 JUl1b1b S4 bD. *

t I 1

1...~~..ttl.****.~~"""'****II"IIIII *t**II"~I"llt*.~...tt**""*IIII"'.**llt***lt**IIII*I***llttt**t**lt* lllIIt*I*I**

~Fl~ TIll:. MXlftUft A'J~ ~
'"/t-rlR 72.-HW, i. 00-t«b-HK

(ti(,)(r,fS>

(CiS)
1&1. 1.70 &2.

1.5&7

41.

R.
1.blB

41.

7c..

1.616

41.

72.

1.61&

41.

(~S)

(AC-FT>

C\IU.A T I ~ .-:A = .46 59 "1

~

HY~ AT STAT lilt
SUft Of 2 HYDROGRAPHS

PLAN 1, RATIO = .£3

RCI

* t *
DR ftOft ~ OR» FLOW 1 DA ftOH ~H 00 FLOW 1 Dr. ftOH HRftH OA& FLOW 1 Dr. ~ ~ ORD FLOW

.. t 1

31 JUl 1100 1 5. 1 31 JUL 124& 19 199.' 31 JUL 143b 37 84." 31 JUl 16C~ 55 75.
31 JUL 1106 2 b. i jl JUL 1254 20 175. 1 31 JUL 1~~ 3& ~. 1 31 JUL 1b30 56 74.
31 JUL 1112 3 7. f 31 JUL 1300 21 159. 1 31 JUl 144& 39 &3. 1 31 JUl 1636 57 74.
31 JUl 111b ~ &.. 31 JUL lJOb 2l 1~5.' 31 JUL 1~5~ 40 63. 1 31 JUl 1~42 56 7\.
31 JUL 112~ 5 9. 1 31 JUL 131e 23 131. I 31 JUl1500 ~l 32. 1 31 JUL 1&4& 59 73.
31 JUL 1130 6 10. 1 31 JUL 1318 2~ 123. 1 31 JUl 1506 42 81. 1 31 JUl 1654 60 73.
31 JUl 1136 7 11. 1 31 1Ul 1324 25 115. 1 31 JUL 1512 43 &1. 1 31 JUl 1700 ~1 12.
31 JUl 11~2 & 1~. 1 j1 JUL 1330 26 lO~. 1 31 JUl 151& 44 &0. 1 3i JUl 1706 b2 7c.
31 JUL 1148 S i6. 1 31 JUl 1336 27 104.' 31 JUl 1SC~ 4S &0. 1 31 JUL 1712 6J 72.
.~t J\L 1154 10 i&.1 31 J\L 1342 26 100. 1 31 J\A. 1530 ~ ~. 1 31 JIi.. 171& M 11.

JUl 1200 11 23. I 3i JUl 1346 29 97.' 3i JUL 153b ~7 79.' 31 JUl 1124 65 11.
~! JUL 1206 12 31. 1 ji JUl 135~ 30 gs. I 31 JUl 1542 48 76." 31 JUL i730 bb 10.
31 JUl 1212 lj 56.. 31 JUL 1+00 31 ~. 31 JUL 1546 ~9 76.. 31 IUL 173b &7 70.
31 JUl 121& 14 93..~! J~ 1406 JC 91. 1 31 IUl 1551 50 77.' 31 JUl 1142 66 70.
31 JUL 1C2~ 15 141. 1 3i JUl1~i2 33 69.' 3i JUL 1600 51 77. 1 31 JUl174& 69 69.
Jl JUL i230 1b 1&~. * 31 JUl 141b j4 6a. 1 J1 J~ 1bOb 52 77. I 31 JUl17~ 70 69.



3i .u~ ~,~,.~ ~.~.: ~l J~ .iJ~ j6 00.: J! Ju~ l~lb ~~ lb.: Jf:/t;,

PEMFUW TIlE: ftAXIftUft ~ Fll*
24-HR 72-tf< 7 . 00-t((

(HR)\t.fS)
(CfS.

1.60 &2..

1.a6~
46.

94.

1.627

47.

8C.

1.~1t

48.

ac..

1.&64

4&c.

(~S)

{AC-fT>

CUftlk.A II VE AREA = .4& SQ "1

~

HY~ AT STATI~

~ Of 2 HY~HS
~~ 1, RATIO = .71

kC~

--

* I *
DA ftOH HRftH ORD FLOW I DA ftOH HRftk OKD FLOW f DA "ON HRftH ORD FLOW I DA noN HRftH ORD FLOW

~ t t t
31 JUL 1100 1 b. I 31 JUL 124b 1, 230. I 31 JUl 1430 37 96. I 31 1UL 1624 55 83.
31 JUL 11Ob 2 7. I 31 JUl 1254 20 212. I 31 JUl 1~ 38 ~. I 31 JUL 1630 56 82.
31 JUL 1112 3 o. * 31 JUL 1300 ,1 183. I 31 JUL 1~4b 39 92. t 31 JUl 1636 57 bC.

~ 31 JUL 111& ~ 10. I 31 JUl 13Ob C2 201. I 31 JUl 1~5~ +0 9c. I 31 JUl 1642 sa ~

31 1Ul 112~ 5 11. I 31 JUL 1312 23 216. f 31 JUt 1500 41 91. f 31 JUl 1&46 59 81.
lUl 1130 6 12. I 31 JUL 131& 2~ 217. I 31 JUl 150& 42 90. t 31 JUl 1~ 60 &1.

r-"\ '. -- lUL 1130 7 14. I 31 JUl 1324 25 205. f 31 JIi. 1512 43 90. t 31 JUI.. 1700 b1 80.
j

31 JUl 114C 8 17. I 31 JUl 1330 26 1~1. t 31 JUl 1516 ~4 6~. I 31 JUl 170& ~ &0.
J1 JUL 11~ ~ 19. I J1 JUl 1336 27 17b. I 31 JUl 1524 45 89.' 31 JUL 1712 bJ 30.

~ 31 JUl 11s. 10 22. I 31 JUL 1342 26 162. I 31 JUL 1530 4b 66. I 31 JUl 1710 &4 11.
31 JUl 1200 11 26. I 31 JUl 134& 29 1~9. t 31 JUL 1530 47 a7. t 31 JUt 1124 b5 1~.
31 JUL 120& 12 41. I 31 JUL 1354 30 135. I 31 JUL 1s.2 4b &7. I 31 JUl 1730 &b 7&.

31 JUL 1212 13 &6. I 31 JUl 1400 31 129. I 31 JUl 1548 49 66. I 31 JUl 1730 &7 7~
-- 31 JUL 1216 1~ 111. I 31 JUL 1~ 32 123. t 31 JUl 1554 SO 85. I 31 JUL 17~ &6 16.

31 JUL 1224 15 17~. t 31 JUL 1412 3J 117. t 31 JUl1bOO 51 35. I 31 JUl1746 ~~ 77.
31 JUl1230 16 225. I 31 JUL 1416 3~ 112. I 31 JUl1&O6 52 &5. I 31 JUl1154 70 7b.

-- 31 JUl 1230 17 252. I 31 JUl 1~4 J5 107. I 31 JUl 1612 53 a4. I 31 JUL 1800 71 79.

31 JUl 1242 16 250. I 31 SUL 1430 j6 102. t 31 JUL 1616 5~ 04. *
t * *

--

PEN. FLI* TIftE MXlfIJft AVERADE Fl~

2~-HK 7C-If< 1. 00-tt;
(CFS) (tft)

(CfS)
252. 117.

e.26~
56.

102.
c..Jl~

59.

102.
2.31~

59.

lOE.
2.314

59.

1.bO
UKQ£S)
(AC-FT)

ClJW TI UE MEA z .46 sa "I

~

H~ AT STATl~
S!M Of 2 HYDROORAPHS

PlAii 1, RATIO = 1.00

RCi

~~*******t~t~**t*t*****f******t**t******'**t.*************..R******.*'****~II******~*******I*********I**.t*"**1*****~.~*..**
* * *

~-



. I .
31 Jtl. 1100 1 6.. 31 JUl 1244 19 733.. 31 JiJ~ 1436 37 1~. I 41 JUL 1624 55 a9. e 17
31 JUl 11Ob c 10.. 31 JUll25~ 20 702. I 31 JUl 14~~ 36 11). * 31 JUL 1~30 5~ &6.
31 JUl 1112 3 11.' 31 JUL 1300 21 sao. I 31 1Ul 1448 39 115.. 31 JUl 16J6 57 86.
31 JUl 1118 ~ 13. I 31 JUL 1306 22 475. . 31 JUL 1454 40 112. I 31 JUl 1642 SO 86.
31 JUL 1124 5 15.. 31 JUl 1312 23 Jaa.. 31 JUL 1500 41 109. I 31 JUL 1646 59 37.
31 JUL 11JO b lb. I 31 JUl1316 24 aJO. * 31 JUL 1SOO 42 105. I 31 JUll~54 ~O 8b.

1 1 JUL 1136 7 16. I 31 JUL 1324 25 2i1. I 31 JUL 151'- 43 103. I 31 lUL 1700 £1 8£.

, fUl 1142 & 22. * 31 JUL 1aJO 26 25S. I 31 JUl 1516 4~ 100. I 31 JUl 1706 62 &6.
I 41 JUl1146 9 26. I 31 JUl 1336 27 230. I 31 lUl 1524 45 9~. I 31 JUl 171, bJ 6b.

31/Ul11S4 10 29. I 311UL 1342 2& 21,. I 31 JUL 1530 4b ~5.. 31 JUL 171& £~ &5.
31 JUl 1200 11 37.. 31 JUl 1348 29 19£. I 31 JUl 153£ 47 94. I 31 JUl 1724 65 64.
31 JUL 12OD 12 S4. t 31 1UL 1354 30 162. I 31 lUL 154C ~ 92.. 31 JUL 1730 66 64.
31 JUl 1212 13 39. t 31 JUL 1400 31 1~~. I 31 JUl 1546 49 92. t 31 JUl 1736 67 o~.
31 JUL 1216 14 151. I 31 JUll406 32 15~. I 31 JUL 1554 50 91. I 31 JUl1742 b& &4.
31 JUl 1224 15 226. I 31 JUl 1412 33 150. t 31 JUL 1£00 51 91. I 31 JUl 1746 £9 83.
31 lUl 1230 1£ 269. t 31 lUl 1416 34 141. I 31 JUl 1£06 52 ~i.' J1 JUl 17S4 70 82.

, 31 JUl 1236 17 324. t 31 JUl 1424 as 134. t 31 JUl 1£12 53 90. t 31 JUl 1&00 71 &6.
31lUl1242 18 £34. * 31 JUL 1430 3£ 120. I 31 JUl161B 54 &~. *

It.

TIftEPEM FlOij MXI"LM AVERAGE FL~

2~ 72-.-..b-iiC 1. 0t-ifI.
(CfS:

(CfS)
783. 1.80 175.

J.J~
87.

153.

3. 45S

M.

153.

3.~5S

66.

153.
j.~55

8&.

(lI'H:HESi
«(i;-rn

CUItJlA Tl VE M£A = .4b so "1

P£AK FLOW AHb STAGE <EKD-OF-P£RIOD) ~Y FOR ~TIPlE PLAH-RATIO E~IC ~TATIONS
flOWS 1M CUBIC FEET PER SECOO, MEA I~ ~ ftlLES

T1I£ TO t{AK 1M HatK<S

RATIOS ~IED TO Fl~
RAilD 1 RATIO 2 RATIO 3 RATIO 4

.53 .63 .7D 1.00

OPERATION STATI~ AREA PLf-.

H~AT
WEST .J7 FlW

TIll:
684.
1.40

813.
1.40

981.
1.40

1291.
1.40

RfPJTED TO

DETENTIO .11 FLOW

TIll:
70.

:S.10

151.
2.30

565.
1.80

&2.
j.OO

H PE~ STAGES 1M fEET H
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Proposed Site Plan 





 
 
Option 1 
Drawdown Time 
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Option 2 
Drawdown Time 
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