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Wichita Mid Continent DE MATME PE
2173 Air Cargo Road LD, SORMAKRR, PS.
P.O.Box 9130 JILBAREY, PE, PR,
Wichita, KS 67277-0130 DL NORTON, PE.

B.E RENSBERG, PE
Attention:  Mr. John Oswald, P.E. pr——
Reference: Colonel James Jabara Taxiway A and Aircraft Apron Drainage Study DEMER P

PEC Project No. 32-07363-0019 v B

1D, GEORGE PE
Dear Mr. Oswald: kA soui, £

LR YOUNG, PE
This letter presents a summary of the engineering analysis performed to determine the W, SRITSON, £

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  assomn

extension and the west tributary of Dry Creek water surface elevations. The project location is DIRECTORS:
shown in FIGURE 1. KL 00D, P
. . . . . . TAL LB PE
The purpose of this letter report is _to. present the findings of thg engineering analysis and to 11, WO00RE PE
identify the governmental or permitting agencies that have jurisdiction over development. LA PE
The hydrologic and hydraulic analysis focused on two major drainage structures: :: ::::u
A 9°x 5°x 55 reinforced concrete box culvert (RCB) located along the abandoned 39™ Street b Bwowsonrt
from Webb Road to existing Taxiway A. 0L b0ME, PE
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.
303 5. TOPEKA

The total drainage area that contributes runoff to this location was estimated to be 192+ acres. A wosm, wsis
map showing the overall drainage basin boundaries and the major drainage structures are shown  #m

behind tab “PROPOSED SITE PLAN”. 162229
316-262-3003 FAX

PREVIOUS STUDIES AND OTHER INFORMATION SOURCES e gocl com

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, Storm Water Management Department, during the platting  yqm

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 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 information 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 information:

e The drainage area, 238 acres, contributing runoff to the existing detention pond.
e The computed 100-year discharge from the existing detention pond is 565 cfs.

e 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 100-year discharge
rate. This discharge was compared to the 100-year discharge contained in the previous
drainage report.

3. Arating 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 100-year elevation of
the detention pond.
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5. 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 runoff meet 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 100-year peak
discharge. To further refine the analysis, the HEC-1 computer program was used to model
the basin’s response to rainfall. HEC-1 computed the peak runoff rates and corresponding
water surface elevations at the major drainage structures.

HEC-RAS was used to compute the 100-year water surface profile upstream of the 9°x 5’
RCB, (under 39" 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 SICF 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 performed 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 39" 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 performed 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 cfs

Q1000ut — 302 cfs, (includes 226 cfs overflow)

Computed Water Surface Elevation of Detention Pond = 1396.94
Q5in - 241 cfs

Q5out — 65 cfs

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.

Q100 - 212 cfs, (includes 54 cfs overflow)

Computed 100-year Water Surface Elevation of Detention Pond = 1396.61
QS5in — 241 cfs

QS5out — 106 cfs

Computed 5- Year Elevation of Detention pond = 1393.66



Mr. John Oswald
December 4, 2007
Page 5

Proposed conditions with existing 36” RCP outlet pipe with flowline at 1389.60 and no
overflow.

e Drainage Area = 192.00 Ac.

Q100 - 76 cfs

Computed Water Surface Elevation of Detention Pond = 1397.84
Q5 =56 cfs

Computed 5-year Elevation of Detention Pond = 1394.37

Proposed conditions with two 36 RCP outlet pipes with no overflow.
Drainage Area = 192.00 Ac.

Q100 - 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:

1

Proposed conditions with existing 36" RCP outlet pipe at elevation 1389.60 and overflow
elevation at 1396.40.

e Drainage Area = 192.00 Ac.

Q100 - 378 cfs

Computed Water Surface Elevation of Detention Pond = 1397.05
Q5-67 cfs

Computed 5-Year Elevation of Detention Pond = 1394.43

Proposed conditions with two 36” RCP outlet pipes and overflow elevation at 1396.40.
e Drainage Area = 192.00 Ac.

e Q100-297 cfs

e Computed 100-Year Water Surface Elevation of Detention Pond = 1396.79

o Q5-107cfs

e Computed 5-Year Elevation of Detention pond = 1393.70

Proposed conditions with existing 36 RCP outlet pipe at elevation 1389.60 and no overflow.
e Drainage Area = 192.00 Ac.

Q100 - 80 cfs

Computed Water Surface Elevation of Detention Pond = 1398.36

Q5—57 cfs

Computed 5-Year Elevation of Detention Pond = 1394.52
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4. Proposed conditions with two 36” RCP outlet pipes with no overflow.
e Drainage Area =192.00 Ac.

Q100 - 161 cfs

Computed Water Surface Elevation of Detention Pond = 1397.25

Q5-107cfs

Computed 5-Year 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 fps or lower

100-Year 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, 100-year storm 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 100-year discharge rate of 615 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 of 25 ac.-fi. 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 Q100 = 223 cfs. This option would also require channel
improvements where the structures discharge.

The last option would be to berm the safety area so that overflow would not be allowed to
discharge. This can be only be done by placing a berm 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 berm 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
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. 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 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 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/CLOMRG-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 39™ 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 1 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 1 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 100-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 100-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 information, please let me
know.

Sincerely,



Professional Brgineering Consultants, ps

October 3, 2007

Wichita Airport Authority DRECTORS:
Wichita Mid Continent D MALTME PE.
2173 Air Cargo Road ALD. SCHOMAKER, P
P.O. Box 9130 LU BAREY, £, D,
Wichita, KS 67277-0130 DL RORTON, PE.

. B.E REMSBERG, PE
Attention: Mr. John Oswald, P.E. P ——
Reference:  Colonel James Jabara Taxiway A and Aircraft Apron Drainage Study oL wGR PE

PEC Project No. 32-07363-0019 . g b
J.B. GEDRGE, PE.
Dear Mr. Oswald: LA S, P
RR. YOUNG, P.E
This letter presents a summary of the engineering analysis performed to determine the W, BRSO, PE.

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 o

extension and the west tributary of Dry Creek water surface elevations. The project location is DRRECTORS:
shown in FIGURE 1. KL 2000, PE
TH UENZ, PE.
The purpose of this letter report is to present the findings of the engineering analysis and to 1P, MOORE PE.
identify the governmental or permitting agencies that have jurisdiction over development. LL AT, PE
The hydrologic and hydraulic analysis focused on two major drainage structures: :: :::' "
1 A 9x5°x 55’ reinforced concrete box culvert (RCB) located along the abandoned 39" Street ' P¥#® ™
from Webb Road to existing Taxiway A. bLOOWERE
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.
2035 T005KA

The total drainage area that contributes runoff to this location was estimated to be 192+ acres. A Wwaim wess
map showing the overall drainage basin boundaries and the major drainage structures are shown  ¥m

behind tab “Proposed Site Plan”. 16212260
216:2623003 FAX
PREVIOUS STUDIES AND OTHER INFORMATION SOURCES v gocl com

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, Storm Water Management Department, during the platting  yam,

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 LENGE

extension of Runway 18-36 project and Taxiway A that was previously approved by the FAA.

PTTSBURG
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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:

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

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

e 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:

e The drainage area, 238 acres, contributing runoff to the existing detention pond.
e The computed 100-year discharge from the existing detention pond is 565 cfs. .
e 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:

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 100-year discharge
rate. This discharge was compared to the 100-year discharge contained in the previous
drainage report.

3 A rating curve was developed for the culvert undemeath 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 100-year elevation of
the detention pond.

5 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.
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10.

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 runoff meet 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.

As was noted, the Rational Method was used to initially estimate the 100-year peak
discharge. To further refine the analysis, the HEC-1 computer program was used to model
the basin’s response to rainfall. HEC-1 computed the peak runoff rates and corresponding
water surface elevations at the major drainage structures.

HEC-RAS was used to compute the 100-year water surface profile upstream of the 9°x 5’
RCB, (under 39" 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.

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 FAA AC 150/5320-5C “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 performed 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 undemeath the dirt access road (old 39"™ 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 & Tributary location behind the tab labeled “HEC-RAS STATIONS” for location and
details.

SUMMARY OF RESULTS

The results of the hydrologic and hydraulic analysis performed 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 cfs

Q1000ut — 302 cfs, (includes 226 cfs overflow)

Computed Water Surface Elevation of Detention Pond = 1396.94
Q5in — 241 cfs

Q5out — 65 cfs

Computed 5-Year Elevation of Detention Pond = 1394.35

® & ¢ ¢ o o o

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.

Q100 - 212 cfs, (includes 54 cfs overflow)

Computed 100-Year Water Surface Elevation of Detention Pond = 1396.61
QSin - 241 cfs

Q5Sout — 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.

Q100 - 76 cfs

Computed Water Surface Elevation of Detention Pond = 1397.84
Q5-56cfs

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.

Q100 — 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:

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 cfs

Computed Water Surface Elevation of Detention Pond = 1397.05
Q5-67 cfs

Computed 5-Year 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-Year Elevation of Detention pond = 1393.70

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—-57cfs

Computed 5-Year 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.

Q100 - 161 cfs

Computed Water Surface Elevation of Detention Pond = 1397.25
Q5 -107 cfs

Computed 5-Year Elevation of Detention Pond = 1393.70

Backwater Analysis

1 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 fps or lower

100-Year 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, 100-year storm 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 100-year discharge rate of 615 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 of 25 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 Q100 = 223 cfs. This option would also require channel
improvements where the structures discharge.

The last option would be to berm the safety area so that overflow would not be allowed to
discharge. This can be only be done by placing a berm 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 berm 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 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. 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 100-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 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.

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

1 The major drainage structure crossing under the access road (old 39" 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 1 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 1 will have a drawdown time less than 48-hours (18-hours)
meeting FAA regulations requirements.

3. If Option 2 is developed then the 100-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.
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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 re-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
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of Transportation
Central Region 901 Locust
Federal Aviation lowa, Kansas, Kansas City, Missouri 84106
Administration Missouri, Nebraska {816) 329-2600
October 15, 2007

Mr. John Oswald, P.E. PD’J\Q

Director of Airport Engineering and Planning
Wichita Airport Authority

2173 Air Cargo Road

Wichita, KS 67209

Dear Mr. Oswald:

Colonel James Jabara Ai
Taxiway A Drainage Study/KTTI

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
would drain in less than 48 hours (18 hours under Option ! and 28 hours under Option 2). Water
would also encroach on the Object Free Area (OFA) and Runway Protection Zone (RPZ) during
drawdown.

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 drawdown time would be less than the 18 and 28 hour times stated
above. Water would encroach on the OFA and RPZ during drawdown.

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 OFA, 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 OFA and RPZ.

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

Sincerely,

y 2y,

Glenn Helm, P.E.
Program Manager

Airport
Engr.
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KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE
LINE ID] 'llll..lll.lzll-..‘.3llll.l.4ll"ll.s.l'l..!GI.ll 7'.'...'8""..-9.. llo
1 ID HEC-1 ANALYSIS FOR JABARA TAXIWAY A & APRON DRAINAGE STUDY
2 ID PROPOSED CONDITIONS - OPTION 2- 1-36" RCP WITH OVERFLOW AT 1396.40
ID 100-YEAR STORM - POST DEVELOPMENT

* k% LIST ki
%* & FREE dokk

*DIAGRAM
4 IT 15 11JUNOQ7 1200 0 12JUNO7 2000
5 IN 15 11JuNO07 1200
6 I0 0 5
7 JR PREC 3.5 7.8
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1i

22

33

INE

42

PC
PC

PC

rC

C
bC

0560

0.000
7.029
(J.064
181
735
2.8530

952
982

J686
0.000
0.029
2.064

110
L8l
735
J.850
2.907
0.952
.982

714

2.000
J.029
0.064
L10
181
735
850

J03

0.985

003
0.032

115
193
754
€58
317
955
985

003
D32
3.068
L15
193
754
0.858

006

.035

.Q72

120
204
s

. 365
.916

28

{
A0

- 206
.035
.072

L20
204
172

865

316

958
. 988

206

2.035

.

072
120
204
772

W B6S

208
038
076
127
220
786
.B73
921
.961
991

=

oDoow

o0
O
N
=

008
.038
TR

127

220

786
0.873

o

(S L=T=1+

0.
2age

011

042

L34

235

799

880
925
. 964
994

011

L0472
.080

134
235
799

880

925
964

954

021

L8N

134
235
799
RRO

014
0.045

L40
259
.810
B85
929
J.967
997

| L

014
.045

140
.259
.810
JBE3
0.929
0.967
0,997

o0

| Slel

014
J.045
0.085

140

2598
2. 810

217
0.048
0.090

147

283
J.820
J.B8D
J.934
3.270

200

17
0.048
0.090

L47

283
0.820
0.889
0.934
0.970

200

019
0.095

155

387
.828
894
-938

373

L

019

0.052

973

219
0.052

0.095

155
IRT
J.828
2.894

Qo

bl )

(SRR

022

.056

100
L63

.663
L8135
.898
.943

376

024

.056

LG
L&63
663

.835

.943
.976

022

056

100
163

.663
835
898

OO o

Mmoo

LI o

025

060

105
L72

.699
.843
903
.947
.979

J25

060

105
172

.699
.843
.903
.947
.979

N5

060

105
172

.699
.843
903
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PC
PC
PC
LS
uo

KK
KO
BA
PB
PC
PC
PC
PC
PC
PC
PC
PC

LS
uo

KK

BA
PB
PC
PC
PC

PC
PC
PC

LS

ID

* * *C
Q

KK
KO
HC

0.907 0.912
0.952 0.955
0.982 0.985
0 80
0.70
D
5
0.0613
1.00
0.000 0.003
0.029 0.032
0.064 0.068
0.110 0.115
0.181 0.193
0.735 0.754
0.850 0.858
0.907 0.912
0.952 0.955
0.982 0.985
0 80
0.60
E
S
0.0469
1.00
0.000 0.003
0.029 0.032
0.064 0.068
0.110 0.115
0.181 0.193
0.735 0.754
0.850 0.858
0.907 0.912
0.952 0.955
0.982 0.985
0 80
....... 1.......2
0.30
Total
S
5 0

0.916 0.921 0.925 0.929
0.958 0.961 0.964 0.967
0.988 0.991 0.994 0.997

61
0.006 0.008 0.011 0.014
0.035 0.038 0.042 0.045
0.072 0.076 0.080 0.085
0.120 0.127 0.134 0.140
0.204 0.220 0.235 0.259
0.772 0.786 0.799 0.810
0.865 0.873 0.880 0.885
0.916 0.921 0.925 0.929
0.958 0.961 0.964 0.967
0.988 0.991 0.994 0.997

50
0.006 0.008 0.011 0.014
0.035 0.038 0.042 0.045
0.072 0.076 0.080 0.085
0.120 0.127 0.134 0.140
0.204 0.220 0.235 0.259
0.772 0.786 0.799 0.810
0.865 0.873 0.880 0.885
0.916 0.921 0.925 0.929
0.958 0.961 0.964 0.967
O.Qgg 0.991 0.994 0.997

HEC-1 INPUT
... 4.....4, L J 6..

jopt2out. txt
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0.934
0.970
1.000

=HOOOOOO0O0O
o0
N
o

.017
.048
.090
.147
.283
.820
.889
.934
.970
.000

HOOOQOQOOO0OO00O

0.938
0.973

[=lelolelele]ele)
W
o0
~

O?OOOOOOO
w
-]
~

0.
0.

OOO0O0O00O000

943
976

OO00O0O0O0O00

OO000O000O0O

.947
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.025
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.105
.172
.699
.843
.903
.947
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.060
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.843
.903
.947
.979
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jopt2out.txt

921 KK PONDA
92 KO 5
93 RS 1  ELEV 1389.6
94 SA 0.008 0.48 6.40 7.73 8.569 10.17
a5 SE 1389.4 1390.4 1393.4 1394.4 1396.4 1397.4
S9)6 sQ 508 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
7 s
98 oS 1383.6 1393.38 1396.52 1396.65 1396.76 1396.85 1396.94 1397.01 1397.08 1397.16
99 SE 1397.2
-
*
*
*
100 22
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--—>) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 A
24 : B
40 . : c
56 . ) . D
72 : ) . E
88 Totai...........:...........:... .....:
\"}
\"}
91 PONDA

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
I L T A e L T e e

IRX 222222222 22222 2 X222 X222 2 X 22l s s

* o
FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS
. JUN 1998 HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1 609 SECOND STREET
. * DAVIS, CALIFORNIA 95616
RUN DATE 170CT07 TIME 10:22:00 (916) 756-1104

Page 4



. jopt2out. txt

» * *
*
Rk hhhhhhhhhhddhdhthdhhhhhddhhhdhiihn

AL A AL AL L e R 2L L LT IR T T Y R R R R R

HEC-1 ANALYSIS FOR JABARA TAXIWAY A & APRON DRAINAGE STUDY
PROPOSED CONDITIONS - OPTION 2- 1-36" RCP WITH OVERFLOW AT 1396.40
100-YEAR STORM -~ POST DEVELOPMENT

6 10 OUTPUT CONTROL VARIABLES

IPRNT 0 PRINT CONTROL

IPLOT 5 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

T HYDROGRAPH TIME DATA

NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 11JUN 7 STARTING DATE

ITIME 1200 STARTING TIME

NQ 129 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 12JUN 7 ENDING DATE

NDTIME 2000 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .25 HOURS

TOTAL TIME BASE 32.00 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
3.50 7.80

Fhek Rhkk ddkek hkk hdhd whdk whkd Ak whk Whkk kkk kdd Fkh Rk khk wkk Wddk FR1 kdkk dkk khdr bk dwk Rhhk Akh hkk whk hdd fehed whkdk Ahkdk ik
LA & ]

TN RRENEwdh
*

8 KK A
*

Page 5



9 Ko

xk ik

24 KK

25 KO

hkk hkk
bt de

40 KK

41 Ko

khek whd
%

56 KK

57 KO

%

¥tk

L 24

dedehtfedehkhhkdedhh

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

*hk hdd Whd RAE ARE hhk Ak RRR ARk Akh khh AR kkh AkE kkw dedkek Fkk kkk hkhk Fk:

OUTPUT CONTROL VARIABLES

dhkhhhhkhdkihkh

* *

W B *

* *

TRk dkddhhdddk
IPRNT
IPLOT
QSCAL

5
5

0.

5
5

0.

jopt2out.txt

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

kdek hdek Kk kdhd fhhk Khkk kkk whkdk hdhk

KRE khkhk hhh kR HRN hhhk hhkh kkd dkk hhkhk ddk hdhk khkhk Ak Wk hhk gdk Ak RAR Akh kR hhkd khkh khkh dkk Fhkd hhdk ddk L2 24

Rhkhddhehhhidht
* *
* C ¥
* *
Jo e e de e de e de do ke de de e e

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

0

3
5

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

hkk dkdk Ak fhkk Kkw hhkhk hhhk Kk Hkh Ak Whdk kAk fhkw Ak A Tk fekd dekk kdk hhk hhkh hhk KRk Rhd fhk kR kkdk Rk whd

Yehdekhhhhhthhhk
* *
* D »
* *
Thddedekdhhdhkhdhd

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QsCAL

5
5

0.

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE
Page 6



jopt2out.txt

dhk hhkdk kAhh dkhk Ahkk whdhk Ahh *k *k hdek dedkd Ahkk hhdk whkh Whhk khhk khkh hhkk hhk kkhk hdkw kdh hRk khdh Rhk fhkhk hhkk kkk hhkhk Whk whw
*k
fRhhhhhhhdhkdd
* *
72 KK * E *
* *
khhkdehdhddehhdk
73 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

dedede Rdk dededr Gk hkk hkh hdkh Whhk Rdd hkk khkhk khd hhkdh Ahk WA KRR kkdk Ahkh kkk khk KAk hhk KAk Akh Rhkh Ahh hkh hhk wihk hhkk hkk whd
ol

dehehhhhkhhkdhhk
* »*
88 Kk * Total *
* *
hkdhdkikhhhdhd
89 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

fhk Kdde hkk Hhk Ahdk hhkh kRk hhh khk Rk ddkdk hhd dhd kkdk frhdk hhh ARk AT kdk dhkh kdk kRh kkdk fkh dkd fdk khdk Sk dekd khkhk kdhk fkd
* bk

Fehdehdehddedehhhdk
* *
91 KK * PONDA *
* *
Thkddehhhdhdehdds
92 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

Page 7



jopt2out.txt
RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
3.50 7.80

HYDROGRAPH AT
A .06 1 FLOW 35. 105.
TIME 12.50 12.50

HYDROGRAPH AT
+ B .07 1 FLOW 90. 218.
TIME 12.00 12.00

HYDROGRAPH AT
+ C .07 1 FLOW 51. 129.
TIME 12.50 12.50

HYDROGRAPH AT
+ 0 .06 1 FLOW 45, 119.
TIME 12.50 12.50

HYDROGRAPH AT
+ .05 1 FLOW 57. 134.
TIME 12.25 12.25

5 COMBINED AT
+ Total 30 1 FLOw 241. 615.
TIME 12.25 12.25

ROUTED TO '

+ PONDA 30 1 FLOW 67. 379.
TIME 13.50 12.75

** PEAK STAGES IN FEET **
1 STAGE 1394.43 1397.05
TIME 13.50 12.75

*%*% NORMAL END OF HEC-1 ***
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Rating Curves



1

~RRENT DATE: 07-11-2007 FILE DATE: 07-11-2007
{URRENT TIME: 13:10:00 FILE NAME: JABARA

FHWA CULVERT ANALYSIS  AAAAAAAAAAAAAAAAAAAAARAAAA
(Y-8, VERSION 6.1  AAAAAAAAAAAAAAAAAAAAAAAAAA

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

H -
PR My - H
L P P P
2880 Sy
322
« 8 B Se
T B Pl Pl
e Sy Gy Oy
L o Pl P
2 B Pl P
+ 80 Gy ¢
S Sy Oy
- -y - H
e S 80 Qe
L B P Pl
B B
2 D Pl Dt
e B
e e G By
229 - H
S B9 Gyt
P Pl Dl
s S S B0
L 3 P Pl
L P Pl P
s 89 G O
s o G0 O
- -2 - 4
e Goe Oy O
- Hp-H
- 19 -1 - H
2 B Pl P
Qo 3o Yo
o .

4
L oXVE DATA s CULVERT SHAPE, MATERIAL, INLET  °

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

' 3 INLET OUTLET CULVERT ® BARRELS 3
~V * ELEV. ELEV. LENGTH ? SHAPE SPAN RISE MANNING  INLET 3
- 2.7 (fv) (fv) (fo) 3 MATERIAL (ft) (fv) n TYPE 3
' :1389.60 1385.10 570.02 * 2 RCP 3.00 3.00 .012 CONVENTIONAL?®
'r__ 3

-

3

-

ONAWNRUSTCEN
:W““ﬁﬂl

C;HWU\IU

>UMMARY OF CULVERT FLOWS (cfs) FILE: JABARA DATE: 07-11- 2007'

, LEV (ft) TOTAL
1389.60 0.0 0.
1391.93 50.0 S0.

_-1393.38 100.0 100.

© 1395.86 150.0 150.
1396.58 200.0 154.
1396.70 250.0 15S.

~.1396.80 300.0 156.
1396.89 350.0 157.

+1396.97 400.0 157.
1397.04 450.0 158.

197,11 500.0 158.

%6.40 153.3 = 153,

ROADWAY ITR
0.00
0.00 1
0.00 1
0.00 1
44 .54 7
93.33 5

141.88 4

4
3
3
3
G

-

000000000000
{=X-2-X-T-T-Y-T-T-Y-T-T-YV

I=Y-X-Y-Y-Y-Y-Y-T-Y-Y-Y-¥N
oYY Y- T-T-T-7-T-T-1-1%

191.64
238.64
288.04
337.94
_OVERTOPPING

IWOWNHNNNOOOOH
1000000000000
=1-1-1-1-T-T-Y-Y-1-1-1-1""
Eococpooopopo
000000000000
‘000000000000

'booooooooooom

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: JABARA DATE: 07-11-2007

HEAD HEAD TOTAL FLOW % FLOW
— ELEV (ft) ERROR (ft) FLow (cfs) ERROR (cfs) ERROR
; 1389.60 0.000 0.00 00
L~ 1391.93 0.000 50.00
o 1393.38 0.000 100.00
1395.86 0.000 150.00
! 1396.58 -0.006 200.00
: 1396.70 -0.004 250.00
' 1396.80 -0.007 300.00
. 1396.89 -0.006 350.00
1396.97 -0.004 400.00
1397.04 -0.004 450.00
139711 o =0.004  500.00

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

" <1> TOLERANCE (ft) 9010 o <2> TOLERANCE (%) L 000"u"

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

§wwwHHoooooo
: -3

N
3occoooooooo

W

(¥, ]

IRRENT DATE: 07-11-2007 FILE DATE: 07-11-2007
:URRENT TIME 13 10 m WS VB B a4 OF S5 40 S4 4m 4% PE GG A4 65 06 G TE Se 06 Sa Ge v4 we S8 o4 44 #5 2 28 v se FILE NME JABAM

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

. PERFORMANCE CURVE FOR CULVERT 1 - 2( 3.00 (ft) BY 3.00 (ft)) RCP

MS- HEAD- INLET OUTLET
ARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (Ft) (Ft)  (Ft) <F4> (Ft) (fr)  (Ft)  (ft) (fps) (fps)
0.00 1389.60 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
7 50.00 1391.93 2.33 2.33 1-S2n 1.29 1.61 1.21 0.00 9.40 0.00
100.00 1393.38 3.78 3.78 5-S2n 1.99 2.29 1.89 0.00 10.65 0.00

Page 1




JABARA.LDI

_ 77.64 1396.66 6.27 7.06 2-M2c 3.00 2.77 2.77 0.00 11.44 0.00
78.06 1396.76 6.32 7.16 2-M2c¢  3.00 2.78 2.78 0.00 11.49 0.00
78.42 1396.86 6.36 7.26 2-M2c 3.00 2.78 2.78 0.00 11.53 0.00
78.73 1396.94 6.39 7.34 2-M2c 3.00 2.79 2.79 0.00 11.57 0.00

. 79.02 1397.01 6.43 7.41 2-M2c 3.00 2.79 2.79 0.00 11.60 0.00
79.31 1397.08 6.46 7.48 2-M2c 3.00 2.80 2.80 0.00 11.63 0.00
79.58 1397.15 6.49 7.55 2-M2c 3.00 2.80 2.80 0.00 11.66 0.00

9.59 1397.16 6.49 7.56 2-M>c 3.00 2.80 2.80 0.00 11:66 0.00

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

El. inlet face invert 1389.60 E1. outlet invert 1385.10 ft

_El. inlet throat invert ~ 0.00 ft E]. inlet crest _0.00 ft

ktxk CTTE DATA Thi*¥ CULVERT INVERT **2atadaiahttsn

INLET STATION 0.00 ft

INLET ELEVATION 1389.60 ft
) OUTLET STATION 570.00 ft

OUTLET ELEVATION 1385.10 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0079

CULVERT LENGTH ALONG SLOPE 570.02 ft
thkkk CULVERT DATA SUMMARY (2223222223222 2 2322142142 ¢%2]

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

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

ARAAAAAAAAAARAAAAAAARAAAAAA TAILWATER AAAAAAAAAAAAAAAAAAAAAAAAAA

CONSTANT WATER SURFACE ELEVATION
1385.10

\A__ROADWAY OVERTOPPING DATA  AAAAAAAAAAAAAAAAAAAAAAAAAA

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

WEIR COEFFICIENT 2.80

EMBANKMENT TOP WIDTH 560.00 ft

CREST LENGTH 200.00 ft
- OVERTOPPING CREST ELEVATION 1396.40 ft

Page 2



JABARALIOD.LOYT
~150.00 1395.86
154.74 1396.59
155.71 1396.71
156.46 1396.81
-157.14 1396.90
157.74 1396.97
*58.33 1397.05

8.80 1397.11

11.10
11.41
11.47
11.51
11.55
11.58
11.62

11.64

§mmmmmmmm
: w

[+ -]

N

]

x 4

N

[a]
:unnunuun»un»
: =]

S

N

o0
.h)thJNJN”UthJ
: ~

o
00000000
:Q oo
308888800
§oooooooo
: o

=3

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

tAE SITE DATA t L 2.2 3 CULVERT INVERT Ahkthkkkihkbhhkhkhl

INLET STATION 0.00 ft
INLET ELEVATION 1389.60 ft
OUTLET 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

Thk® 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

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

ARRAMAMAMAMAAARARARARARARA  TATLWATER ARAAARARARAAAAARARAAAAAAAA

CONSTANT WATER SURFACE ELEVATION
1385.10

ARRARARAAAARAAAARAAAAAAARA ~ ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

WEIR COEFFICIENT 2.80

EMBANKMENT TOP WIDTH 560.00 ft
CREST LENGTH 200.00 ft
OVERTOPPING CREST ELEVATION 1396.40 ft
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1

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

FHWA CULVERT ANALYSIS
_HY-8, VERSION 6.1

...................................................................... -"""."'
C  iiaiiisx X EDATA % CULVERT SHAPE, MATERIAL, INLET 3

U AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAA AR A AARARARARA RN KK KA KA
3 L 3 INLET OUTLET CULVERT ? BARRELS 3
32V 3 ELEV. ELEV. LENGTH 2 SHAPE SPAN RISE MANNING INLET 8
NO.2  (ft) (ft) (fv) 3 MATERIAL (fv) (ft) n TYPE 3
. 1 :1389.60 1385.10 570.02 : 1 RCP 3.00 3.00 .012 CONVENTIONAL:
3 g 3 3 3
_'4 3 3 3
5 3 3 3
3 6 3 3 3

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

c

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

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

SLEV (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
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
01397.22 500.0 79.6 0.0 0.0 0.0 0.0 0.0 417.73 3

"96.40 767 . 76.7 0.0 0.0 0.0 00 0.0 QVERTOPPING _

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

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

" SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: JABARA DATE: 07-11-2007
HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (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
13972 -0-093"""""""""500199""“"“""“""2:97 _0.53

2

JRRENT DATE: 07-11-2007 FILE DATE: 07-11-2007
LURRENT TIME: 13:08: 17 _FILE NAME: JABARA

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

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

.. PERFORMANCE CURVE FOR CULVERT 1 - 1( .3.00 (ft) BY 3.00 (ft)) RCP

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

NIS-  HEAD- INLET OUTLET
RGE ~ WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET Tw
T /LOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
SCE8) WD (P (FY)  cras (F)  (Ft) (Ft) (Ft) (fps)  (fps)
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 6.92 2-M2c  3.00 2.76 2.76 0.00 11.38 0.00




Existing Conditions
HEC-1 Model
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FLOOD HYDRDGRAPH PACKAGE

FEBRUARY 1981

¥

*

* REVISED 02 AUG 85
¥
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RUh DATE  09/03/1991 TIME 14:57:35

(HEC-1)
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TR I IR IR R TR R
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U.5. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC EMGINEERING CENTER

609 SECOMD STREET
DAVIS, CALIFORNIA 93616
(316) 351-1748

RARERIETIN TR TR R0 R R XN E

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOMN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEC1KM.

THE DEFINITIONS OF VARIABLES -RTINP- AMD -RTIOK- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AHSKK- ON RA-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 61. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DARAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: MEW FINITE DIFFERENCE ALGORITHM

LINE

~ O N > W T e

anE LIST #he
*¥% FREE ¥

10
11

e
13
14
15
16
by
18
19

HEC-1 INPUT

PAGE 1

Inlll-.|n1.---lu-anlll.au3a---ll-‘-cn--a-Sl-.---.6-....0-7.nanul-all--l-lgollliulo

1]
3
D
s
v
n
Ib

KX
N
bA
a1
4l
a1
al
i

HYDROLOGY STUDY - JABARA AIRPOKT
PEC PROJ NO 32-91125-1-0019

PROPOSED RUNWAY EXTENSION & 37TH ST MO RELOCATION

PROFESSIONAL ENGINEERING CONSULTANTS, P.A.

WICHITA, KAWSAS

DISKNAKE: MiBO7 FILENAME : \JRBARA\DETENTIN. HEC

COMPUTED BY M.W.BERRY, P.E.  REVISED 9/03/91

1800

WEST INFLOM HYDROGRAPH TO DETENTION AREA
6 31JUL9i 1100

0.37
41 A6 51 3% 63 n
225 415 73 i13% 1231 1237
342 288 234 207 181 16%
i13 110 109 100 96 %R
77 74 72 n

18
981
149

89

183
135

119
351
189

139
447
122

81



21 al 54
4%
23 KKDETENTION DETENTION AREA Ez
24 K 36-IN RCP OUTLET - OVERFLOW AT ELEV 1396 = 500 f
F.] KA BASED OM TW FROM 20 FT 2:1 TRAP CHANMEL
2 RS i ELEV 13%0.0
27 88 6.l 7.6 9.3 1.0 118 127 136
2 S 13%  13% 139 13% 1398 1400 1402
29 58 0 2 5 7™ 100 175 2% 135 650 1075
30 SE 1390 1392.4 1393.6 1396.00 1396.07 1396.19 1396.27 1397 1399 1400
3 KK EAST AREA BETUEEN EXTEWDED SAFETY AREA AND RELOCATED 37TH ST WO
k+] IN 6 31JUL91 1100
3 B 0.1
3 a1 ) 9 10 11 12 13 14 17 19 21
35 0l 27 & 68 114 173 224 250 24 218 183
k'3 I 149 125 101 87 3 64 55 49 “ &
3 al 3 k7 3 29 27 2% 24 23 2 22
38 al 2 20 20 19 19 18 18 17 17 16
39 al 16 16 15 15 15 14 14 14 13 13
40 a1 13 13 13 12 12 12 12 12 it 1
4 ol 15
HEC-1 INPUT PRGE 2
le IDIClllll1IIIIIIIEIIIIlll3lllllll*lllllll5!.l..ll&.ll‘..l?..l".I&ll'l'.'gi.ll..lo
4 KK RCB CULVERT AT KELOCATED 37TH ST MO
43 HC 2 0
44 i
SCHEMATIC DIAGRAM OF STREAM NETWORK
14907
LINE (V) ROUTING {-==)) DIVERSION OR PUMP FLOW
N0,
12
23 DETENTIO M Ppwp
31 . ERST
RcB.ll.'l...lll
(%2%) KUNOFF ALSO COMPUTED AT THIS LOCATION
F R I U IE0IE 9306 31969036 06 263 0630 9096 000036 JE96 0636 00 606 36 33 TR 66 3% 3636 36 36 0 19648 9636 9536 38 36 3% 9696 S0 TR 2 9690 48 46 066 F 98 9
* * ]
% FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ U.S. ARMY CORPS OF ENBIMEERS *
* FEBRUARY 1981 * # THE HYDROLOGIC ENGINCERING CENTER #
* REVISED 02 AUG 88 * ' 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* DATE 09/03/1991 TIME 14:57:39 # ¥ (916) 551-1748 %
3 #* * *
F 2 i 3 232232333 33333333 F 330 30 300096 030 36 96 36 96 96 06 96 36 6 96 96 9636 38 96 3696 3k 36 38 38 9 3% % 1% % % o %

HYDROLOGY STUDY - JABAKA AIRPORT



PROPOSED RUNWAY EXTENSION & 37TH ST NO RELOCATION
PROFESSIOMAL ENGINEERING CONSULTANTS, P.A.
VICHITR, KANSAS

DISKNAME: MMBO7  FILENAME:\JABARA\DETENTIN.HEC
COMPUTED BY M.W.BERRY, P.E.  REVISED 9/03/9i

10 i0 QUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT ¢ PLOT COMTROL
asCAL 0. HYDROGKAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NHIN & MINUTES IN COMPUTATION INTERVAL

IDATE  31JUL91 STARTING DATE
e Q00 STAKTING TIME

Na 71 NUWBER OF HYDROGRAPH ORDINATES
NDDATE 31JUL91  ENDING DATE
NDTINE 1800 EMDING TIRE
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .10 HOURS
TOTAL TIME BASE  7.00 HOURS

EMGLISH UNITS
DRAINAGE AREA SQUARE AILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION  FEET

FLON CUBIC FEET PER SECOMD
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TENPERATURE DEGREES FAHRENHEIT
v HULTI-PLAN OPTION
NPLAN 1 MUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF RUMOFF
«33 .63 .76 1.00

BRE RRE REE ERE ERE BER HRE ARE BRE R BOE XRR RRE BER KR KRR RRE RRE AKX ERX FHE REE RRE JOHE HRE KRR RRE HEE ERR EEX ERE RXR RXE

R KRR
H ¥
12 KX * WEST * INFLOW HYDROGRAPH TO DETENTION ARER
* *
ERERREERERRE
13 I TIAE DATA FOR INPUT TIME SERIES
JXRIK 6 TIME INTERVAL IN MIMJTES
IXDATE 31JL91  STARTING DATE
IXTINE 1100 STARTING TIME

SUBBASIN RUNOFF DATA

14 BR SUBBASIN CHARACTERISTICS
TARER - -,37 SUBBASIN AREA

23]

******iiti*ti***k******i**}********!!*ﬁ*tk******}**ﬁ*****t**i***i****&***&i*ﬁ**ﬁ*f****t**t*i*t*ii**ﬁ********i*ki****ikil**t**it*it*

HYDROGRAPH AT STATION WEST



ERRARARRERAEERRRARRRRAREERARRR AR RARRXAARRA AR R AR AR ERRRRRRRRRRARERRERRARRRRARANARRRAARRRRRARRARARSRARRAL ARRRRRRARRRRERERRRRRRRRRTRANR

DA NON HRAN

31 JuL 1100

1106
s JUL 1112
31 JuL 118
31 JuL 1124
31 JuL 1130
31 W 1136
3 JU 1142
31 JuL 1148
31 Jo 1154
31 W 1200
31 JuL 1206
3w 122
31 Ju 1218
31 Ju 1224
31 JuL 1230
31 Jw 1236
31 JUL 1042

GRD

e~ W

— e =
- O W

14
13
16
17
18

FLow

41,
46.
al.
56.
63.
n.
78.
9.
119.
139.
a2,
A13.
3.
1139.
1291.
1237,
981.
728,

¥

L AR I I R AR L R B N I NS TEE I BN N BN R B

DA NON HRMN

31 JUL i24é
31 JUL 1254
31 JUL 1300
31 JUL 1306
31 JuL 1312
31 JUL 1318
31 JuL 1324
31 JW 1330
31 Juk 1336
31 JuL 1342
31 Ju 1348
31 JUL 1354
31 Jin 1400
31 JUL 1406
31 JUWL 1412
31 JUL 1418
31 JuL 1424
31 JUL 1430

Okb

19
20
el
2
23
24
ad
26
27
2
29
3
K}
3
33
34
35
36

FLOw

31,
447,
342,
a8s.
234,
207,
181,
165,
149.
139.
129,
122.
1135,
110.
105.
100.

9.

9.

W o M M W o W ae M ok S M M ak Mt xSt i Wk W ok

DA NOM HRMN  ORL

31 Jl 1436
31 JUL 1442
31 JUL 1448
31 JIL 1454
31 JUL 1500
31 Ju 1506
31 Jui 151e
31 JuL 1518
31 JuL 1524
31 JuL 1530
31 JUL 1536
31 JW 1542
31 JUL 1548
31 Ju 1554
31 Jk 1600
31 JUL 1606
31 Ju 1ble
31 JuL 1618

37
38
39
LY
41
42
4
44
45
46
LY
4
L})
20
3l
%
3
54

Filw

86.
8.
83.
81.
78,
7.
.
74,
2.
.
69.
68.
6.
63.
b3.
6e.
6l.
39.

E

E IR S TR R IR N R R I I NS BN NN B BN N N A

*

bR HON HRMN  ORD
31 JUL 1624 355
31 JUL 1630 56
31 JuL 1636 57
31 JIK 1642 58
31 JUL 1646 59
31 JiL 164 &0
31 JuL 1700 6l
31 JUL 1706 &2
31 J 1712 63
31 JuL 1718 64
31 JW 1724 65
3 JUL 1730 66
31 JWL 1736 67
31 JUL 1742 68
31 JUL 1746 69
31 JUL 1754 0
3 Ji 1800 71

FLOM £4

36.
Sb.
3%,
34,
3.
x.
al.
31,
.
.
49,
49,
48,
48,
4.
A7,
4o.

li*l***l§*!**ii!ﬁ!ii**ilillilf!ﬁl**l*ii‘*i{*!*Ri***!liiiﬁiii*!iil*!!i*ii**iii**l*llliii***!!li*i!i!i!*!*ii!*i&ili*!ii**!&!i*k**&iRk

PEAK FLOW

T

(k)

1.40

NAXIRUN AVERAGE FLOW

6-HK 24-HK 72-HK
(CFS)
eie. 189. 189.
(INCHES) 9.337 9,337 3.337
(AC-FT) 105, 109. 109,
CUMILATIVE ARER = .37 52 Al

1.00~HR

lsgl
2.337
109,

§**§i!§i§iiitiiil*!***!i!i*iiii!i!*!!i*‘!ii**iiili!&iiii**!**liiiilili***‘!{i{illi**!*li**lii!i*ii*ii**ii!iii*iiiii*iiiiﬁ*l*i*ii*l*

HYDROGRAPH AT STATION VEST
RATIG = .53

PLAN 1,

7i!*ﬁlii*!!ilﬁﬁiliiiil*il!**i*i**ﬁ***i*ii&ii*iﬁiiilii*iii*ll****llliii*ii*i*ll*ill**i**iiii*llii*li!iiiiiii**iil*il**lii!i*ii!*l*iii

DA MON HRWN

31 Ju 1100
31 JL 1106
31 W e
31 JW 1118
31 JW 1124
3 Ji 1130
31 Juk 1136
31 JUL 1142
31 JUL 1148
31 JUL 1154
A JL 1200

JW 1206
a1 JW 12t
31 JUL 1218
31 JuL 1224
31 JuL 1230
31 Ji 123
31 JuL 1242

ORD

o ~ O D > O -

(¥ -]

10
i1
i
13
14
13
16
17
18

FLOW

e,
24,
2.
30.
33.
38,
41,
S,
63.
74,
21,
220.
9.
604,
684,
656.
320.
384,

E 4

W®OW N N Wl W W N e kR M W Tk K W W i o

*

Dfi NON HRHN

31 JuL 1248
31 JUL 1254
31 Ik 1300
31 JW 1306
31 JuL 1312
31 W 1318
31 JuL 1324
31 JW 1330
31 JUL 1336
31 JW 1342
31 JUL 1348
31 JUL 1354
31 MW 1400
31 JuL 1406
3 JUL 141
31 JUL 1418
31 JUL 1424
31 Jub 1430

OKD

15
20
21
22
23
24
&
26
2/
eb
29
30
31
32
33
M
33
36

FLOW

2%2.
237,
161,
133.
124,
110.
96.
8.
79,
74,
4.
63,
b1,
54.
%.
3.
3l
49,

W MC Mk S e M M o ak K e M WM e M MK W M W o

DA NON HRMN ORD

31 JuL 1436
31 JUL 1442
31 JUL 1448
31 JUL 1454
31 Juk 1500
31 JuL 1506
31 JuL 1312
31 JuL 1518
31 JuL 1324
31 Jl 1530
31 JUL 1536
31 JUL 1542
31 JUL 1548
31 JUL 1554
31 JIL 1600
31 Jub 1606
31 JW i612
31 JUL 1618

37

39
40
41
42
43
&4
45
46
47
48
43
30
3l
a2
33
34

FLOW

47,
45,
44,
43,
4l.
4l.
4.
39.
38.
3.
3.
36.
35,
3.
3.
33.
3.
3.

*

W oMk W M Mk Wk M MR M MM M MK M MK Mk N kW

%

DA AON HRAN ORD

31 JW 1624
31 JUL 1630
31 JUL 1636
31 JUL 1648
31 JUL 1648
31 JIL 1654
3 I 170
31 Jik 1706
31 JUWL 1718
31 Ju 1718
31 JuL 1724
31 JuL 1730
31 JW 1736
31 JUWL 1742
31 JUW 1748
31 JUL 1754
31 Juw 180¢

b
3
37
38
39
60
13}
62
63
oA
65
66
67
68
65
W

il

FLOW

3.
30.
29.
9.
as.
8.
27.
27,
2b.
g6.
go.
6.
3.
2s.
3.
25,
4.

*iiliii*!*!lililli*l*i*i!*!i!!li*i*i!i**i*k*i***il!*!ii*lliili*i*ﬁl*iili**ii!*****i{lit*******k*****i****k*iii!***i***i****i**i****



PEAR FLOW TIRE

(CF8) (HR)

684, 1.40

o-Hk

(CFS)
113,
(INCHES) 2. 828
(RC-FT) 3.
CUMRLATIVE ARER =

MAXINUN AVERAGE FLOW

24~k 7e-HK
lw. - lm.
2.935 2,939
56. 58.

«37 58 HI

7.00-HK

100.
2.935

ES

BRI M IR0 3 TR TR 00 FE0E 36 03T I U I I I 03t 6T 0696 BTG 6 969696 6 06 BT 06 6 006396 00 J 36 I 336 36 JE 00 303 AR DRI I e RS RRIRRRNHRR

HYDROGKAPH AT STATION L3)

PLAN 1,

RRTIO = .63

RRARERRREHRIEERR DRI R R £ 2R ERERRI RO R IR E R R R AT IR I 330 A3 IHHEIHE 33 R AR R

DA AON Hkad  ORD

3 JUL 1100
31 JUL 1106
31 JW 11g
31 JuL 1118
3L JW 1124
31 JW 1130
31 I 1136
3 W 1142
AW e 9
3 I 14 10
3 JW 1200 11
3w 1206 12
£TU || RTILIH

JU 1218 14
- W 1224 15
3 I 1230 16
3 W 1e3% 17
31U 1242 18

[ TR S N G TR

o =~

*

FLOW % DA AON HRAN ORD FLOW %
3 ®

2. % 31 JUL 12486 19 347, &
9. ® 31 JU 1204 20 28,
de. % 31 JUL 130 2 215,
35, % 31 JUL 1306 @2 181, &
4. * 31Ju 1312 23 147, =
5. * 31 JUL 1318 24 130, =
49, % 31 JUL 1324 @5 114, &
6e. * 31 JUL 1330 @6 104, #
%5, & 31 JW 133 27 94, =
88. = 31 JUL 134z 28 88, »
144, * 31 JUL 1346 29 6L, ¢
21, ® 31 JuL 1354 N 7. *
474, # 31 JL 1400 31 F/ N
M8, & 31 JuL 1406 32 69, ¢
8§13, ® 3 JU 1412 B 66, #
. ® 31 JUl 1418 % b3, %
616, ¥ 31 JUL 1424 35 0. =
457, * 31 JUL 1430 3% B, #

*

]

DA MON HRAR OKD

31 JuL 1436 37
31 JUL 1442 38
3l JUL 1M 33
31 JUL 1454 A0
31 JuL 1500 4l
31 JuL 1506 42
31 JuL 1512 &3
31 JUL 1518 44
31 JUL 1524 &
31 JUL 1530 46
31 JuL 1536 47
31 Jle 1542 A8
31 JUL 15486 49
31 JUL 1354 N
31 JUL 1600 51
31 JuL 1606 3¢
31 JUL 1612 53
31 JUL 1618 54

FLOW

£
?

5"
2'
.

*

WOk s M sk o s Mk kN Mk Wk M o MW e N Ak W

4

DA HON HRMN  ORD
31 JUL l6e4 35
31 JUL 1630 56
31 JW 1636 57
31 JUL 1642 56
31 JuL 1648 59
31 JuL 1654 60
31 JuL 1700 6l
31 JuL 17206 62
31 JW 1712 63
31 JUL 1718 64
31 JUL 1724 6%
31 J 1730 &b
31 JW 1736 67
31 JUL 1742 68
31 JUL 1748 65
LI 174
31 JU 1800 N1

FLOW

37.
3.
35,
34,
33.
3.
3.
3.
3.
3.
3t.
3.
30.
30.
30.
30.
29.

ST NIRRT TS K3 3TN I NI I I 3603 0 TR AT I3 0TI B3 BB I R SN BT SR SN S I BRI N I R

PEAK FLOW TINE
(EFS) (HR)
813, 1.40

6-HR

(CF8)
1“-
(IMCHES) 3.36¢
(RC-FT) 6.
CUMALATIVE ARER =

NAXINUR AVERAGE FLOW

24-HR 2-HR
119, 119,
3.488 3. 488
69. 69.

+37 58 NI

7.00-HK

119'
3. 488
69.

FRERERRRIEEREERERRETIITI NIRRT TN IS IET TN 3 03 RN R IR R R IR R IR ER R R R R R R R AR R AR RRRREARERD

HYDROGRAPH AT STATION ¥E!

PLAN 1,

RATIO = 76

FERRRAREHHHHHHHH I HHEEHHEHHEHHOH R R HEEEER R HHEHHHHEHHHHHEHHHHHHEHHOHHHEE O R R HHHHEE R

10N HREN ORD
1 JW 100
KYQTT I §1 ]
3130 12 3
31JUL 1113 4

FLOW

3.
.
39,
43.

MK W W W W

DA MON HRMN ORD FLOw

31 JuL 1248 19 415,
31 JuL 124 20 340,
LW 1300 &1 etd.
31 JuL 1306 22 219,

W e M M K W W

DA MON HRAN ORD

31 JUL 1436 3
31 JUL 14ac
3i JUL 1446 3
31 JUL 1454

~1

28 ¥

Filw

67,
63.
bd.
6.

*

W W e W W M

DA MON HKMN  OKD

31 JuL 1624 355
JiJu 1830
31 JW 1636 57
31 JUL 1642 58

FLOw

a4,
43,
A2,
Al



31 JUL 1130
31 JUL 1136

31 JUL 1142
31 JUL 1148

31 JuL 1154

L 1200
o JIL 1206
31 Ju te12
31 JuL 1218
31 J 1224
31 JUL 1230
3i Ju 1236
31 JUL 124

& A,
7 39%.
8 74,
9 K.
10 106.
1 174,
12 315.
13 S1a.
14 866.
15 981.
16 940,
i7 146,
18 %4,

W M W W M W o I Mk W W W R

*

31 Jik 1318

31 JUL 1324
31 JuL 1330
31 k1336

31 JUL 1342
31 JUl 1348
31 JUL 1354
S1JUL 1400
31 JW 1406
31 JUL 1412
31 JIK 1418
31 JWL 1424
31 Juk 1430

)
25
26
27
28
25
30
)
3
33
34
X+
36

157.

138,
lﬁl
113.

106.
98.
93.
87.
8.
80.

76.

13.

70.

WM MM MW Mk W M W N M W W

*

31 Jik 1506
31 JuL 1512
31 JUL 1518
31 JUL 1524

31 JUL 1530
31 Jik 153¢
31 JUL 1942
31 JUL 1548
31 JiL 1354
31 JuL 1606
31 JUL 1606
31 JuL jel2
31 Jik 1618

42
43
44
43
46
47
48
49
50
i)
3%
33
24

A6,
43,

W o Wk Mk ok K 3 WX Mk W sk W W

¥

31 JU 1634
31 JWL 1700

31 J 1706
31 Jw 1ne

31 Ji 1218
31 JUL 1724
31 JuL 1730
31 Jl 1736
31 JW 174
31 JUL 1748
31 JUL 1754
31 Jh 180¢

TTIRLETELRTE

0
)

4y

39.
36.

38.
37.
ar.
36.
36.
36.
36.
35.

ERERIR IR AR EII IR IRN NI I N TR TN NI IR R RRH TN ERRFIIRERERERRAREEEREREREREERR AR TR ERRRRREREERREAEERREEREE R

PEAK FLOW

(CF8)

981.

TIE

{R)
(CFS)

1.4
(INCHES)
(AC-FT)

CURLATIVE ARER =

MAXINUA AVERAGE FLOW

6-Hk 24-Hk

16l. 144,

4.056 4.208

&0, 83,
.37 A Al

e

1
4.

-HR

“.
208
43.

7. 00-HK

1“-
4,208
83'

REEREREREREKRERREITIEREERERIFE TR RRREIHHRRRRIE KRR TR ERI I K XK RN R II IHERIET N I I I T BTN IR BRI IR R R R R RRRRER NN R

HYDROGRAPH AT STATION WEST
RATIO = 1.00

PLAN 1,

FRERRARHHOHHERENHERRRERRRREREEERHRI R R R R R AR S AR R R4 I AHE IR T I3 3 0 3 D3 3

DA NON HRIN

31 JuL 1100
3t Ji 1106
31 Ju 1112
31 JWL 1118
31 W 1124
31 JW 1130
31 JuL 1136
31 JW 1142
31 JuL 1148
31 JUL 1154
31 JUW 1200
31 JuL 1206
3i JUL 1212
31 JuL 1218
31 JUL 1024
31 JiL 1230
31 JUL 1236
31 JUL 1242

ORD FLONW
i 4l.
2 46,
3 5.
4 3.
3 63.
6 "
7 76,
8 9.
9 119,

10 139.
11 a29.
12 415,
13 75e.
14 1139,
15 1231,
16 1237,
17 361,
18 725,

%

W W M Mk N MR K Wk MK Wt M e Mk sk S Mt W ok

*

DR MON HRIW

31 Juk 1248
31 JWL 1254
31 WL 1300
31 JUL 1306
31 Jik 13t2
31 JuL 1318
31 J 1324
31 JW 1330
31 JUL 1336
31 JUL 1342
31 JUL 1348
31 JUL 1354
31 JuL 1400
31 JUL 1406
31 JuL 1412
31 JUL 1418
31 JUL 1424
31 JUL 1430

ORD

15
(3]
el
g
e
24

EEPEREBBIUER

FLOW

i,
447,
342,
288,
234,
207,
181.
163.
143,
139,
igd.
122.
1135,
110.
105.
100,

36.

32.

*
*
*
*
#
X
3
*
3
¥
1 4
3
4
]
#
]
*
&
*
*

*

DA MO HRAN ORD

31 JUL 1436
31 JUL 1442
31 JUL 1448
31 JuL 1454
31 JuL 1500
31 JuL 1506
31 JUL 1512
31 JUL 1518
31 Jui 1324
31 Ju 1530
31 Jik 1536
31 JL 1542
31 JUL 1546
31 JWL 1554
31 JUL 1600
31 Jik 1606
31 JuL 1812
31 JUL 1618

37
38
39
&
4l
42
43
44
4
46
47
48
43
0
i1
3
33
34

FLOM

8é.
8.
4.
81.
16.
.
.
M,
ie.
1.
69.
64,
6.
63.
63.
62.
6l.
39.

Mok W MK o W W K M Ak W MK e kN gk K Mk M oK

*

DA WON HREN OKD
31 JUL 1684 55
31 JiL 1630 36
31 JWL 1836 57
31 JUL 1642 38
31 JUL 1648 N9
31 JUL 1654 60
31 JW 1700 61
31 Ju 1706 62
31 JuL 172 63
31 L 1718 o
31 JU 1724 65
31 JW 1230 66
31 JW 1736 67
31 JW 1742 68
31 JUL 1748 69
LI 17% 0
3LJUL 1800 71

FLOW

56,
36.
33.
54,
33.
9.
31.
at.
0.
H.
49,
49,
48.
48,
47,
47.
46.

SRR OO R HEHEHER I IS IR I RSO O OHE I R

DEsn FLOM

(CFS)

1281,

TinE

(HR)
(CFS)

1.40
(INCHES)
(RC~FT)

RAXIMUN AVERAGE FLON

o~k

ele.
U 337
105.

24-HR

183,
3.937
103.

72

-HR

18%.
3.537
105,

' 00-HR

Iagl

P

Deddf
xogl

5 Eb



E7

ARE RRX RRE XAR RAX KRR FER ERE FEE KRR ERE EHE RRR KRR RRR ARE ARE KRR REX BAR kXX Fa% ERE RER BER REN RRE R AR RER NRE ERX Xk

EHRERRERRRKERE
* *
23 KK ¥ DETENTIG * N DETENTION ARER
* ¥
HERER
36-IN RCP OUTLET - OVERFLOW AT ELEV 139 = 300 FT
BASED ON TV FROM 20 FT 2:1 TRAP CHANNEL

HYDROGRAPH ROUTING DATA

STORAGE KOUTING
NSTPS 1 NUMBER OF SUBREACHES
3k {3 ELEV TYPE OF INITIAL CONDITION
RSVRIC 1390.00 INITIAL CONDITION
X .00 WORKING K AMD D COEFFICIENT
AREA 6.l 1.6 3.3 110 11.8 2.7 13.6

ELEVATION 1390.00 1392.00 1394.00 1396.00 1396.00 1400.00 1402.00

29 s DISCHARGE 0. 25. 50, . 100. 17, 230, 1325, 6570. 10075,

ELEVATION 1390.00  1392.40 1393.60 1396.00 139%6.07 13%.19 13%6.27 1397.00 1339.00  1400.00

*EX

COMPUTED STORAGE-ELEVATION DRTA

STORAGE .00 13.67 30.54 30.82 13.62 98.11  124.40
ELEVATION  1390.00 1392.00 1394.00 13%.00 1398.00 1400.00 1402.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 id.67 16.78 20,89 30,94 .82 91.399 9.3 53.80 6c. 02
OUTFLOW .00 20.83 25. %0 50.00 .17 75.00 100,00  175.00 250.00 {325.00
ELEVATION  1390.00 1392.00 1392.40 1393.60 139400 139%.00 13%6.07 13%.19 13%.27 1397.00

STORAGE 73,62 85.64 98.11 124,40
QUTFLON  3947.50  6570.00 10075.00 17083.0¢
ELEVATION  1398.00 1399.00 1400.00 1402.00

*#% UARNING #%* MODIFIED PULS ROUTING RAY BE MUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 6570. 10 17083.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAW PEAK INFLOWS.
TAIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCRERSING STORAGE (USE A LONGEK RERCH.)

*hi**ii******i**!§§***!i*f{*&i*i***i*!*!ii*i***********i*i*********!****it***ii****iif!*******i**i*i*******!**!k****i**i*i*****ii**

HYDROGKAPH AT STATION DETENTIO
PLAN 1, RATIO = .53



31 JU 1118
31 JUL 1les4

31 Ju 1130
31 JW 1136

3 JuL 1142
doL 14
31 sUL 1154
3 JW 1200
a1 JUL 1206
3w e
3 Ju 1218

.31 JuL 1224
3 I 1230
31 JuL 1236

31 Ju 124
31 Jue 1246
31 JW 1254
31 JUL 1300

© 31 JW 1306
3 Ju 1312
3 JUL 1318

8.
11.
17
2.
38.
45,
33
9.
3.
39.
60.
60,
1.

6
.9
1.2
1.3
1.8
2.4
e.8
3.6
4.9
7.4
11.4
16.6
21.9
2. 4
29.7
k.0
33.7
3.0
35.9
36.3
37.0

1390.1 # 31 JuL 1342
1390.1 » 31 JUL 1346

1390.2 * 31 JuL 1354
1390.2 # 31 JU 1400

1390.3 ® 31 JUL 1406
1390.3 » 31 JUL 1412
1390.4 & 31 JUL 1418
13%0.5 # 31 JUL 1424
1390.7 # 31 JUL 1430
1331.1 * 31 JWL 1436
1391.7 # 31 JWL 144¢
1392.4 ¥ 31 JUL 1448
1393.0 # 31 JW 1454
1393.5 * 31 JW 1500
1393.9 * 31 JWL 1506
13%.1 & 31 JW 1512
1394.3 » 31 JWL 1518
1394.4 » 31 JuL 1584
1394.5 # 31 JW 1530
1394.6 # 31 JWL 1536
1394.6 » 31 JuL 154
%

26
25
30
3
3
3
34
35
k'3
37
3
3
)
4
42
43
"
45
A
4
A8

1.
60,
60.
60,
60.
60.
60.

3.9
3.0
38.0
38.0
38.0
36.0
32.9
37.8
3.7
37.6
3.5
37,3
3.z
300
36.9
3.7
363
3.4
36.2
36.0
35.8

1394.7 ® 31 JUL 1606
13947 * 31 JUL 16ic
1394,7 ® 31 JUL 1618
1394.7 » 31 JUL. 1624

(13947 # 31 JW 1630

1394.7 # 31 JUWL 1636
1394.7 ® 31 Jul 1642
1394.7 = 31 JUL 1648
1394.7 # 31 JUL 1654
1394.7 % 31 JUL 1700
1394.7 & 31 JW 1706
1394.7 # 31 JuL 1712
1394.7 % 31 JWL 1718
1394,6 # 31 JWL 1724
1394,6 # 31 JUL 1730
1394,6 * 31 JUL 1736
1394.6 ® 31 JUL 1742
1394.6 * 31 JW. 1748
1394,6 # 31 JUWL 1754
1554.5 # 31 J 1600
1394,5 #

*

STETTRITETIELERTER

67
&8
&9
70
1

9.

X,
38,
“I

3,
3.
5.
3.
5t
s7.
3.
9.
3.
3%.
3%
R
5.
33
H.
.,

33. o
346

34,9
34.3

3.1
33.9
33.6
33.4
33.1
3.9
3.6
3.4
3e.¢e
31.9
3.7
31.4
3.2
30.9
30.7
30.5

18944

13%4.4 E?

13%4. 4
1394.4

1394.3
1394.3
1394.3
1394.3
1394, 3
1394.¢
139%4.2
1394.2
13%4.¢
13%4.1
1394.1
1394.1
1394.1
1394.0
1394.0
1394.0

NN R R R %O OO R R RS EEE R R R AR R AR R R ERRERERERREEARREERREAR AR

PEAK FLDM

(CFS.

62

% STORAGE

(AC-FT)
38.

PEAR STRGE

(rkkl)
13%4. 74

TInE

(HR)

3.00

TiRE

(HR)
3.00

T

{HR)
3.00

RAXINUM AVERRGE FLOW

24-HK 7e-HR
(CFS)

55, 47, 47,

(INCHES) 1.383 1.3% 1,391

(RC-FT’ 37. 27' 37.
BAXIMUR AVERAGE STORAGE

24-HK 72-hK

33 28.
BAXINUN AVERAGE STRGE

24—k 72-HR

1394,18 1393.61 1393.61

CUMRATIVE AREA = .37 S0 Bl

7. 00-HK

47!
1.391
2.

7.00-Hk

28

7. 00-Hk

.393.61

FRERFREHHE R R R I I O IO R R SRR R R EEERRER R EE R E R AR RN RS

HYDROGRAPH AT STATION DETENTIO
PLAN 1,

RATIO =

I63

RREHERHEERHE N RHEHOHENHHHEHHENHEEEEHHEHEEEHHEEEHEEE I HHHHENHEER MR SRR R AR A

Dé AON HKMA OKD OUTFLOW

31 JW 1100
31 T 1106
d .12
3 g0k 1118
‘ JUL 1124
31 JWL 1130
31 JUL 1136
31 JuL 1142
31 JuL 114
31 JUL 1154
31 JuL 1200

[

Lo~ SVl - SR N - TN 5 S YR o LR

0.
0.
1.
L.
2
g
3
d
4.
3
&,

STORAGE

.0
.2
o3
Y
1.0
1.4
1.7
2.2
2.7
303
4.3

*

STAGE # DR MON HRWN ORD OUTFLOW STORAGE

#
1390.0 » 31 JuL 1324
13%.0 & 31 JUL 1330
13%0.1 = 31 JUL 1336
1390.1 # 31 JUL 1342
1390.2 # 31 JUL 1346
1390.2 ® 31 Jib 1354
1390.3 » 31 JUL 1800
1390.3 * 31 JUL 1406
13%0.4 # 31 JIL 14le
1390.5 ® 31 JuL 1418
1330.6 # 31 JuL lage

2
gb
27
28

89"

30
3

b g A

9.
69.
69.
69,
0.
0.
.
70,
.
0.
0.

44,6
45.0
45.2
45.4
45.3
43.6
45.6
43.6
43.6
45.6
4.5

*

STAGE # DA AON HRAN ORD OUTFLOM

%
1395.4 » 31 JUL 1548
1395.4 # 31 JWL 1554
139%.4 » 31 JUL 1600
13%5.5 & 31 JUL 1606
1335.9 # 31 JuL 1612
1395.5 # 31 JuL 1618
1335.3 # 31 JlL 1624
1390.0 # 31 JUL 1630
13353 » 31 JUL 1636
1395.5 # 31 JuL lé4e
13935 * 31 JuL 1648

49
5]
31
9%
LX)
M
3%
5%
57
b ]
99

67,
7.
67,
67,
66.
66.
6.
66.
6S.
bd.
63,

STORAGE

43.3
43.1
4c.8
4.6
42.4
4c.c
41.9
41.7
§l.4
Al.g
4.9

SThGE

1395.3
1395.2
139.2
13%5.2
1395.2
139.1
1395.1
1395.1
1391
1395.0
1335.0



31 Jw iele 13 13, 6,6 1391.3 » 31 JIk 1436 4/ 6%, 45.3 1393.5 # 31 JWL 1700
C 31 Jul 1218 14 21, 13.6 1392.0 * 31 Jui 1442 36 65, 45,2 1395.4 & 31 JWL 1706
31 JUL 1224 15 3. 19,7 13%2.7 # 31 JUL 1448 39 9. 45.1 13%5.4 ¢ 31 JW 1712
31 Juk 1230 16 48, 26.0 1393.5 # 31 JUL 144 &0 69. 44,9 1395.4 ¥ 31 JW 1718

.31 Ji 1230 17 3%, 3.3 13541 ® 31 JWL 1500 41 3. 44,6 1395.4 # 31 JUL 1724
d1 JUL 1242 18 3% 33.3 13945 % 31 JUb 1506 42 9. 44,6 1395.4 ® 31 JL 1730
31 I 1248 19 62. 38.1 1394.7 # 31 JWL 1512 43 68. 44,4 1395.4 = 31 JUL 1736 63. 36,6 13%.8
T T 124 20 b4, 40.2 1394.9 % 31 JIL 1518 44 64. 44,3 1395.4 ¥ 31 Jub 1742 6c. 38.5 139.8

T L1300 21 66. 41.7 1395.1 # 31 JW 1584 45 6. 44,1 1395.3 % 31 JUL 1746 69 6c. 36.2 13%.6
31 JUL 1306 22 67. 42.8 1395.2 * 31 JUL 1530 46 68. 43.9 1395.3 % 31 JU 1794 70 62, 38.0 1394.7
31 JuL 1312 23 68. 43.6 1395.3 ¥ 31 JUL 1536 47 68, 43,7 1395,3 % 31 JuL 1800 71 62, 37,7 1394.7

© 31 JUL 1318 24 68, 44,2 1395.3 ® 31 JuL 1542 48 67 43.5 1395.3 %

] *
EHHEGHE S HHHHHE N EHEEHE RO ORI 0 O OO R R R R AR R EE

o4, 40.4 1395.0
64, 40.1 1394.9

4. 39.86 1394.9
63. 39.6 1394.9

83. 3%.3 1394.9
63, 3%.0 1394.8

R N AR A A A

PEAK FLOM TIRE BAXINUN AVERAGE FLOW
24-HR Te-hR 71.00-HK
(CFS) {HR)
{CFS)
70 3.10 62, . 94, A,
(INCHES) 1.367 1.577 1.577 1.377
(AC-FT) 31. 3. 3L 3.
PEAK STORRGE "IME BAXINUM AVERAGE STORAGE
24-HR 7e-HK 7.00-HK
ACFT) (HR)
46, .10 40, 34 34, 34
PEAK STRGE  TIME BAXINUN AVERAGE STRGE
6-Hk 24—k 72-HR 7.00-HR
(FEET) (HR)
1395.49 3.10 1334.87 139421 13%4.21 13%.21

CUMAATIVE ARER = .37 50 K1

KRRRRHERERER R RER RN TR R RE IR R RN IN AR E TR TR TR ER IR RN ER R RERE IR REREREE N RERE AR EREERRERREE£

HYDROGRAPH AT STATION DETEWTIO
PLAN 1, RATIO = .76

FREREREERRAHRHHERHHEHERIO R R AR AR R 1R R HEEHAE R HEHOH R RIHERE R R ERRR AR R R R R RN R R BRI R R R %

* *
DA NON HRMN ORD OUTFLOW STORAGE  STAGE # DA MON HRWN ORD OUTFLON STORRGE  STAGE ¥ DA MON HRMN OKD OUTFLOM STOGRAGE  STAOGE
* ¥
3 JW 00 1 o. <0 13%0.0 ® 31 JUL 134 25 130. 32.3 13%.1 # 31 JUL 1548 49 3. 49.3 1395.8
31 JUL 1106 € 0. .3 1390.0 * 31 JUL 1330 26 143, Jc.3 1396.1 # 31 JUL 1554 B0 1. 49.1 1395.8
3 JW it 3 1. .6 1390.1 ® 31 JW 1336 &7 134, 5.2 13%.1 # 31 JUuL 1600 51 13, 43.9 1335.8
i JUL 1118 4 i «9 13%0.1 & 31 JU 1342 28 125, 2.0 13%.1 # 31 JIk 1606 5¢ 13. 48.7 1395.8
31 JUWL 1124 S . 1.3 13%.2 # 31 JIL 1348 29 116, 31.9 13%.1 # 3] JWL 16l 53 13. 45.4 1390.8
31 JUL 1130 6 3. 1.7 1390.2 # 31 JUL 1354 30 108. 317 139%.1 % 31 JUL 1618 54 72, 8.2 139.7
31 Ju 1% 7 3. 2.1 13%0.3 & 31 JUL 1400 31 101, 3.6 13%.1 & 31 JIL 1624 &5 1. 4.0 13%.7
31 JU 1142 8 4, 2.6 139%0.4 ¥ 31 JUL 1406 32 97. 31,5 139%.1 # 31 Jik 1630 56 7e. 47.8 13%.7
3 JWL LM 9 3. 3.3 1390.5 # 31 JW 1412 33 93. al.4 13%.1 # 31 JUL 1836 57 ie. 47.5 1395.7
31 JUL 1154 10 6. 4.0 1390.6 ¥ 31 JUL 1418 34 9. S1.3 1396.0 & 31 JUL 1642 58 1. 41,3 139%5.6
31 W 1206 11 8. S.1 13%0.8 # 31 JIk 1424 35 86, Si.2 1396.0 ® 31 JUL 1648 59 1. 47.0 13%.6
31 JWL 1206 12 il 7.1 1391.0 * 31 Jw 1430 36 83. Si.1 13%.0 ® 31 Jut 1654 60 1. 46.8 1395.6
31 JUL 121 13 16, 10.6 1391.6 * 31 JUL 1436 37 . 31.0 13%.0 * 31 JUL 1700 61 ". 4.5 1395.%
JUL 1218 14 24, 16.4 1392.4 ® 31 JUL 1442 38 76, 0.9 1396.0 & 31 JuL 17206 62 0. 46.2 1395.5
§ . 1224 1§ LR di.8 1393.2 # 31 JWL 1448 39 73. H.4 13%.0 ¥ 31 Ju 1712 63 10. 46.0 1395.5
31 sUn 1230 16 35, 3.3 13%4.1 % 31 JUL 1454 40 N 0.7 139%.0 % 31 JIK 1718 64 70, 5.7 13%.5
31 JuL 123 17 2. 37.86 1394,7 » 31 JUL 1500 41 5. 0.9 139%6.0 * 31 JUL 1724 &5 9. 43.4 1395.%
31 JUL 1242 18 87, 42.6 1395.2 ® 31 JuL 1306 42 75. X.4 139%.0 * 31 Jub 1730 66 69, 45.¢  1395.4
di JUL 1246 19 0. 46,1 1395.5 ® 31 JuL 1512 A3 A, 0.3 1395.7 * 31 Jw 1736 67 69, 0.9 1394
41 JUL 1254 el 13, 48.6 1395.8 ¥ 31 Juu 1318 44 4, .1 1393.9 % 31 Jui 1742 68 63. M6 1395.4



31 Jik 1306 22 106. ol.7 13%.1 * 31 JUL 1080 46 4, 49.6 139.9 & 31 Jk 1754 70 od. M1 13908
V3L JUL 1312 @3 141, S2.3 13%.1 * 31 JiL 1336 47 14, 49.6 1390.9 # 31 JW. 1800 7i 6b. 43.8 1393.3

31 JUL 1318 24 151 5.5 13%.2 ¥ 31 JUL 1542 48 74, 49.5 1395.5 «
] * JE%&,
R TR IEI I B 0TI IR I 00606 06 T8 36 36 3696 06 06 6 36 36 3606 063 06 0 06 06 3696 96 9036 96 06 06 066 6 96 16 2606 0606 36 06 30 00 6 0 6 06 206 T T U HE N HBENREBIAE X REREREERRREEERERERARBREBERRERRER RS
PEan FLOG  TINE AXINUN AVERAGE FLOW
b-HK 24-HK Mk 7.00-HK
(CF8) (k)
{CF8)
151, 2.30 7. 68. 68, b8,
(INCHES) 1,974 1,966 1,986 1,986
(RC-FT) 3. 39 3. 39,
PEAK STORRGE  TINE RAXINUN AVERAGE STORAGE
6-HR 24-HK 7e-HK 7.00-1R
E-FT) )
52, 2.30 4, 40, &0, 40,
PEAK STAGE  TIAE HAXINUN AVERAGE STRGE
b-HK 24-HK eHR 1.00-HK
(FEET} (HR)
13%.15 2,30 1395.47 139473 13%.73 139473
CLWULATIVE AREA = .37 S@ M

FRERERREETRW NIRRT IR R IR N HR T IR IR TR H RN K KA NIRRT R R AR TN A RN E IR RRERRERERRRREL B RS

HYDROGRAPH AT STATION DETENTIO
PLAN 1, RATIO = 1.00

SRR TR R 3 I T IR 33T 33 S TR I I BT I D 3630 30 0 30 36 33260 3 33 336 40 I TSR3 TR A0 3 3 A

* ]
__ b NON iikAn ORD OUTFLOW STORAGE  STAGE ® DA NMON HRMN OKD OUTFLOM STORAGE  STAGE * DA MON HRMN ORD OUTFLON STOURRGE  STAGE
¥ ¥
31 JUL 1100 1 0. 0 13%0.0 # 31 JUL 1324 @5 2ls. 33,4 1396.2 ® 31 JUL 1948 &9 754 0.7 139.0
41 JUL 1106 2 1. o4 13%0.1 * 31 JW 133¢ 26 1%, 53.1 13%.2 ¢ 31 JUL 1554 30 n. 30.6 139%.0
R SR [V WD 3 § T 1. .8 139%0.1 » 31 JU 13% 27 175, 3¢.9 13%.2 # 31 MR 1600 51 75, .6 13%.0
31 JWL 1118 4 2 1.2 139%0.2 ® 31 JuL 1342 28 163. 32.7 13%.¢ » 31 JUL 1606 75, 0.0 13%.0
31 JWL 1124 3 3. 1.7 1390.2 * 31 JW 1348 29 15¢. 5.9 139%6.2 ® 31 JUL 1612 1. W.3 13%.0
— 3 JU 10 6 3. 2.2 713%0.3 ¢ 31 JWL 1354 30 142. 2.3 139%.1 # 31 JUL 1618 74, H.2 139%.9
© 31 JU 11 7 4. €8 13%0.4 ¥ 31 Ju 18X 31 133. 52.2 13%.1 ®# 31 JW 1624 4. 0.1 13959
- 31 Il 142 B U 3.5 1390.5 # 31 JUWL 1406 32 125, 92.0 139%.1 # 31 JuL 1630 4, .0 139%.9
3l JW 1148 9§ 7 4.3 13%0.6 * 31 JUL 1412 33 119, 31.9 139%.1 & 31 JUL 1636 i, 49.6 1395.9

3L JUL 1154 10 . 5.3 1390.8 # 31 JW 1418 34 112, 51.8 13%.1 # 31 JUL 1642
© 3L WL 1200 11 100 6.8 1391.0 % 31 JUL 1424 35 107,  S1.7 13%.1 * 31 JUL 1646
I O1206 12 14, 9.3 1391.4 ¥ 31 JUL 1430 36  108.  51.6 13%.1 # 31 JUL 1654
— 3 JW 1212 13 2. 14.0 13920 % 31 JUL 1436 37 98, 515 13%.1 * 31 JW 1700
© 3LJUL 1218 14 3 21,6 1393.0 % 31 JUL 1M42 38 %. 505 139%.1 ® 31 JUL 1706
3 U 1224 15 S5, 3.2 1390Le 31 JW 1448 39 93, 514 13%.1 ® 3f JUL 1712
3L JW 1230 16 65,  4L2 1395.0 ®# 31 JWL 1454 40 9. 5.3 13%.0 ¥ 31 JUL 1718
©OALUW IR 17 74, 4.0 1395.9 % 31 JUL 1500 41 86,  S51.2 139%.0 * 31 JUL 1724
3O 1242 18 3%, 549 13%.4 ® 31 JUC 1506 42 85.  5L.1 139.0 ¥ 31 JuL 1730
31 JUL 1248 19 965, 5.2 13%.5 % 31 JUL 1512 43 83.  SL.1 13%.0 * 31 JuL 1736 2. 4.0 1395.7
3 L1254 B0 519, 55.9 139%.5 % 31 JW 1518 44 81, 51.0 139.0 ¥ 31 JUL 1742 72 ALG 13%.7
P0.1300 21 4. 55.2 13%.4 # 31 JUL 1524 45 79,  50.9 13%.0 % 31 JUL 17248 69 7. 4.6 1335.7
UG 1306 22 350. 546 1396.3 £ 31 JWL 1530 46 77, 50.9 13%.0 % 31 JW 1754 70 71, A7.4 1395.7
- JW 1312 B3 287, 54l 139%.3 B 31 JWL 1536 47 76, 50.8 13%.0 % 31 JUL 1800 71 71, - 4%.2 1395.6

3 JUe 1318 24 243, 537 13%.3 % 3L JW 1542 46 75, 50.6 139%.0 #

3 +
P‘***i**ili*f!i*!i!**iiifl**liiii**&il*l*!*ii**iiiiii*‘l**il{if!**li*l*iii*i*i*i‘fﬁi!**i**lil*l**i**i*ili*i*iiii!*i*&**ﬁ!li*‘!ﬁ!i*iii

i, 43.6 13%.9
4, 49.3 139.9
13. 43.3 1395.8
13, 43.1 139%.8
73. 48,9 1395.8
13. 48,7 1335.8
3. 48.6 139.8
e, 48.4 1395.8
72, 48.2 13%.7

EIRGETERHZETLEIRETER

PEAK FLOM T FAXINUR AVERAGE FLOW
6-HR 24-ni Te-Hk 7.00-HK



(CF5)

1.80 123, 107. 1017, 107.
{INCHES) 3.130 3.146 3.146 J. 146
(GC-FT) Sal 62- 6a. 62.
PERK STORAGE TIME AAXIMUM AVERAGE STORAGE
6-HK 24-HR 7e-HR 1.00-HR
GEFT) R
. 1.80 48, 4g. 42, L
PEAK STRGE  TIME PMAXINUN AVERAGE STAGE
6-HR 24-HK 72-HR 1.00-HK
(FEET) {HR)
1396. 48 1.80 13%5.73 1394.97 1394.97 1394.97
CUNULATIVE ARER = .37 50 M1

FRE ERE FHE RRE KRR BRE RRE REE RRX Nk A% Xk¥ PR ARX REE RER ERE RRE RRR XEX BRE Kk ERE KRR RN ERY Xk RER XeR kak k¥R xk%k Rrd

REERRRRRRRRRER
% x

31 KK % EAST » AKER BETWEEN EXTEMDED SAFETY AREA AND RELOCATED 37TH ST NO
# x
EEERERRRRERERS

TINE DATA FOR INPUT TIME SEKIES

JXMIN 6 TIME INTERVAL IN MINUTES
IXDATE 31JUL9L STARTING DATE
JXTINE 1100 STARTIMG TIME

SUBBASIN RUNOFF DATI

SUBBASIN CHARACTERISTICS
THKEA .11 SUBBASIN ARER

[334

uuuuu B2EEBELER
EEXXXERXXRRRNR

AR EEIE SRS NS e kR R R R AL ALEIEERESERERFERTERREERE FEBEBRGRERE PR T TERe s LB %% # R
nuuxwnnxuaxnnunxunnnutxnnnnnnxuaxnxnnnnnnxxnaxuunuxuuuxu-uuxxxnunnxnxunxxnnnnnxn:nxnuaaxxKxn

HYDROGRAPH AT STATION ERST

B3 I 3 BB XA R EEENERRBENRERREERFREERERRARRERER R RN 36 N 45 %%EH%EEF A EBEREBEEE R EEERERR LEIERELWEEREENE R ¥
Xxxxnnxunnuuxnnaxnxxxnnnnnuunnuunnxnnna-nxnunuuuxnuwuuuuunnx:nu-nxxnxnnunxnuuuuuauaxxxuuxnxnnnnu-nnnxunnnnuunxnununnunx-uuulnu-nxxx

¥ * *
DR MON HRRN ORD FLOW * DA NON HRRN ORD FLOW * DR NON HRBN ORD FLOW % DA AON kAN ORD FLOW

3 JoL 1 8 & 3LJUL 124 19 216, & 31 JuL 143% 37 24, ® 31 JUL 1624 15,
31 JuL 1106 @ 9. % 31 JuL 1g%4 20 183. ¢ 31 JUL 1442 38 23. & 31 JuL 1630 36 14,
3N 11 3 10, ® 3JUL 1300 21 149, % 31 JUL 148 ge. % 31 JU 1636 ¥/ 14,
31 J0L 1118 4 1, ® 31 JUL 1306 22 125, & 31 JUL 1434 &0 22, % 31 Jul lo4e Db 14,
31 i 1124 3 18, & 31Ju 131k &3 101, ® LI I 4 21, % 31 JuL 1646 39
31 JuL 1130 6 13. & 31 JUL 1318 24 87. ¥ 31 Ju 1M06 42 20. % 31 JuL 1654 60 13,
31U 1k 7 14, ® 31 JUL 13234 & 73, ® Juidle & 20, % 31 JUL 1700 6l
31 JuL 1142 B 17, * 31 Ji 1330 26 64, % 31 JUL 1518 44 19, % 31 JUL 1706 62 13.
310 18 9 19. % 31 JUL 133% 27 55. % 31 JuL i9e4 40 15, ¥ 31 Ju1ne 83 1.
S1JuL 1134 10 2. % JJuL 1342 28 49, % 31 JWL 1530 46 18, * 31 JUL 1718 b4 ig.
i 260 1l 21, o+ 3L JUL 1348 29 4, & 31 JUL 103 47 16, ¥ I 1I7R4 & ie.
o3 JuL 1206 12 40. % 31 JiL 1354 30 40, ® 31 JUW 154 48 17, & 31 J0 1730 &b i2.
31 13 68. % 31 JuL 1400 A 3. ¢ 31 JUL 1548 49 17. % 31 JuL 1736 67 ie.
31 JuL 1218 14 114, * 31 JUL 1406 32 3, o 3 JU I3 N 16, & 31 JuL 1742 bd i2.
3150 1224 19 173, % 31 Ju l4ie 33 3. % 31 JUL 1600 3 16, ® 31 Juib 1746 63 1l
31 JuL 1230 16 P24, ¢ 31 JUL 1416 34 29, % 31 JuL 166 3¢ 16, % L1754 N0 i1,



41 JuL 124¢ 18 £ac,

%
*

a1 JUL 1436 3%

b,

$
*

31 JUL 1618 34

1%

*
*

EERERRREE AR R OO RSN ERREEE R R HEREEOOHEHOHHHHHHEE ORISR R E R R R RO R AR KR

. PEAK FLOW TInt
24-HK
wWrg) (HR)
(CFS)
230, 1.60 5. 4b,
(IMCHES) 4,333 4,492
{RC-FT) 25, 6.
CURULATIVE ARER = 11 80 M

FAXIMGN AVERAGE FLOW
72-Hk

4,492

46,

gb.

7, 00-HR

%l
4.45¢
b,

EFr2

i****&!*lliili*i!lii!Iii!*i!l!l!ii!*i**i!llil**l***iili**‘iiii**ﬁlill*iiil*!i!ﬁ(!l!*l*!li*l*iiiiQ**!i!*i*l!ﬁiit*ilili!f!ili!!*i*ii!

HYDROGRAPH AT STATION
PLAN 1,

ERS

RATIO = .53

i*ii!ii**i!lll*iilliiill***i!**iii*il{i*il*ii*!iiliiiil!*i*ii*iiil**ﬁilll****i}**i!*l!****l*{!llili*i*iiili}l{iliiii*iiii*iiiQii**!

DA MON HRMm  ORD FLON
3 100 1 4,
31 JuL 1106 2 3.
31 w1112 3 3.
31 JU 1118 4 6.
311 S 6.
U 110 6 1.

Ju 1136 7 1.
- JUL 142 8 9.
31 Ji 1148 10.
3L JUL 1154 10 11,
3L WL 1200 1 14,
31 T 1206 12 2l.
31 i 112 13 36.
31 JUL 1218 14 60,
31 JuL 1224 15 92.
31 JUL 1230 16 119.
31 JuL 12836 17 133,
31 Juk 1242 18 1cé.

*

W M e sk Mt N Mk W M N W ak M kW W W W W

*

DR MOn kM ORD
31 JL 1288 19
31 JuL 1254 20
310 1300 21
31 JUL 1306 22
1IN 1312 &3
31 JW 1318 24
3L JUL 1384 25
31 JU 1330 26
31 J0 1336 27
31 JUL 1342 28
31 JW 134 29
31 JUL 1354
31 JUL 1400 31
31 J 1406 R
W 1M 33
31 JL 1418 34
31 Jh 1424 35
31 JUL 1430 3

FLOW

116,
97.
79.
66.
H,
46.
35.
34,
29.
26.
23,
21,
1.
i8.
16.
15.
14,
14,

*

MW ok A Mk W M W K B Wk MK M Wk Mk W Wk R K ke

DA AOm vRAN  ORD
31 Ji 1436 37
31 JW 1442 38
31 JUk 1448 39
31 JUL 144
311500 4
31 JL 1306 42
31 Jui 1518 43
31 JU 1518 44
31 JUL 1524 45
31 JUL 1330 46
31 JUL 1536 47
31 JUL 1542 48
31 JUL 1548 &
31 Ji 154 0
31 JUL 1600 51
31 JWL 1606 52
31 Ju 1612 33
31 Jik 1618 54

FLOW

8.

*

WM EN MG N a M0 8 M gk e oK M M M % W W W

¥

DA nON HxAN  ORD
31 JUL 1624 55
31 JUL 1630 56
31 JW 1636 57
31 JUL 1642 S8
31 Jul 1646 9
31 JUL 1654 &0
31 Jl 1700 61
31 JL 1706 62
31 JI 1712 63
31 JW 1718 o4
31 JU 1728 65
31 K 1730 66
31 JW 1736 67
31 JL 1742 o8
31 JU 1746 69
31 JW 1754 70
31 Jue 1800 71

FLOW

&.
(8
1.
L.
I
1.
8
8
7.
6.
6.
6.
6.
6.
6.
6.
&.

iil**ii!!{ili!illl!iii{liiii*li!!iliii*i!*i!liliil!f!i!i*l!!liﬁli!!i!l!iil*!ili**!lliliilli{!ilﬁii!*lii{{!iiiiill!*!iiii{!liilii**i

PEAK FLOM TIne
24-HK
(CFB) {HK)
(CFS)
133. 1.60 et. 24,
(INCHES) 2.297 2.38L
(AC-FT) 13. 14,
CUMULATIVE AREA = .11 56 Ml

BAXIRUN AVERAGE FiOM

[

£.381

24,

1‘.

7,001k

24,
a‘ 381
14.

Eli*li*****lii**i*ii*iil***ililiii{ii*l**i*i{l*lii**iii***liii*i!l*ﬁiiiiii!iii!i!iliiiiii***i{iii*!**i*illliii*!iliiilliii!*i

HYDROGRAPH AT STATION
PLAN 1,

EAST

RATIO = .63

!*ii*i*it**ii!&!**iktt*tii*!iii**ii**i*i*ii*iiti*!i!*i****ilkiiiliiit!iii****tiii*!i*iiitiiiiikiii*i****!i**ﬁki**lli*iilﬁif**kil&iﬂ

DA #ON dRkAK  ORD rilm

4
*
¥

IR ADn Rt ORD

FLlw

*
*®
¥

DA AUk MRAN OkD

Film

]
*
¥

if Aln dkAN  ORD

FLOw



31 Ji 1106 2 6. & 31 JuL 124 20 115, ® 31 JUl 1442 3 14, & 31 JUL 1630 36 9
LI e 3 6 % 31 Jit 1300 2l 94, & 31 JUL 1446 39 16, & 31 JWL 1636 W “
31 JuL 1118 4 7. ¥ 31 Jk 1306 22 7. % 31 JUL 144 A0 14, ¢ 31 JUL 642 D8
31 J 1124 3§ 6 * 3 Ju 1312 &3 64, ® 3L JUL IS0 AL 13, % 31 JUL 1648 39 o
I 1130 6 8.- & 31 JiL 1318 &4 35, % 31 Jul 16 42 13, & 31 Jl 1654 60 4,
31 Ji 1136 7 9% ®& 31 JuL 1324 & 46, ®  J1J0 1512 &3 13, & 31 70 1700 bl 6.
31 JUL 1142 8 1. & 31 JuL 1330 @b 40, % 31 JUL 1518 M4 12, # 31 JUl 1706 62 8.
A JUL 1148 9 12, ® 31 JUL 1336 & 3B o2 3l 1Re 45 fle. *¥ 3 JW 17l &3 &,
juL 1154 10 13. » 3] Nk 1342 28 3. # 3 Nk 1530 46 1. ¢ TR 1718 & 8.
31 Jub 1200 11 17. & 31 Ji 1348 &9 28, * 31 JK 193% & 1, & 31 J0 1724 65 8.
31 JuL 1806 12 g5, ® 31 JuL 1354 30 25. % 31 JUL 1d42 M i, & 31J0 1730 &b 8.
3l dik 1212 13 43, % 5 JUL1M0 . & 23, & 3 Jik 146 49 il, & 31 JW 1736 67 8.
31 Ju 1218 14 7”7, & 31 J0 1406 3 gl. # 3 R4 N 10. *# 31 Jh 1742 ob 8.
31 JU 1224 15 105, ® 31 JWL 1412 33 20, * 31 JUL 1600 351 10. * 31 JUL 1748 69 1.
31 JuL 1230 16 141, * 3f JuL 1418 3 16. % 31 JUL 1606 52 0. # 3LJUL 1754 N .
31 JiL 123 17 196, * 31JU 1424 35 17, & 31J1ele . % JiJW1b00 71 9
31 Ju 1242 18 18, * 31 JU 1430 36 16, * 31 JUL j6ld M 9.
x * *

ERFERERRARERIERRERRNRRRIIRTRIER RN KRR KRR R TR R AR TR RN T R RI I NRRER R RIIRNERRSR RS REEERREER R EREEIERRI NN EIR KRN RN NI RE AR

PEAK FLOM TinE AAXIMUA AVERAGE FLOW
6-Hk 24-HK 12-HR 1.00~HR
(CFS) (R
(CFS)

156. 1.60 32. 2% 2% 29.
(INCHES) 2.731 c.830 2.630 2.830
{AC-FT) 16, 17. 17. 7.

CUMILATIVE ARER = .11 58 Ml

T REERRREREE RN R RRERRAE R L RERRERRE AR REXEEEREERAE R EERERRERRERRRTEERERERRERELER TR LRI IR RSN I A IR IR K

HYDRGGRAPH AT STATION EAST
PLAN 1, HRATID= .76

ERRERRRERRBERRRRRERREEIRERR RN R AR AR ZRERRRRARRERRRRRARERRRRARREREHERRRRRERRRTARRRIRARERRHERRAREARRRRRRERZARATATRERRRRREFRIR R R LR

* * %
DA AON HAN ORD FLOW % DA MON HRMN OKD FLOW ® DA MON HRMN ORD FLOW » DA MON HRMN ORD FLOW
% # %
3l Ji 110 6. 31 JU 1248 19 166, * 31 JuL 1436 37 16, = 31 Ji 1624 0 il.
31 JUL 1106 2 .0 JLJIL1e4 20 139, & 31 JW 142 38 17, & 31 JIKk 1630 56 il
31 Jue i 3 8. & J1JU 1300 2 13, & 30 JUL 1446 35 7. ¢ IR 1636 57 ii.
31 Jue 1118 4 & ¢ 31 JIK 1306 22 9. & 3JIJK 144 & 17. ¢ 31 JUi 1642 3 il.
31 J 112é 3 9. % 31 JW 1312 23 7, & 311 4l 16. # 3iJl 1646 39 10.
31 JUL 1130 6 10 * 31 JWL 1318 24 B6. # 31 JU 1306 4¢ 13, & 31 JU 1654 60 10.
L JuL 1136 7 1., ® 31JW 13es @5 9%, * 31 JuL 152 A3 8. & 31 Ju 1700 61 10.
31 Ju 1142 8 13. & 31 JuL 1330 26 49, & 31 JU 1518 &4 14, = 31 JUL 1206 62 10.
31 JUuL 1148 9 14, *» 31 JW 1336 @7 4. & 31 JUL 1524 45 4, # 3 JW INe 63 10.
310 114 10 16, * 31 JK 1342 28 37. % 31 JiL 1530 46 M. & 31 J 1718 64 9.
3K 120 11 el. & 31 JUL 1346 29 3. & 31 153 &7 14, *® 31 JUL 1724 63 9.
31 JuL 1206 12 . = 3Jh 134 N 0. & 3 JR 1542 48 13. » 31 JuL 1730 66 9.
317 121 13 X, = 310 140 31 27,0 # 3LJA 1M & 3. & 31 173%6 67 9.
31 JUL 1218 14 87. & 31 JUL 1406 3 6. ®= 31 JUW 154 S0 12, ¢ 31JL 1742 68 9
31 JuL 1224 13 13, + 31 Juk 1412 33 ¢4, ® 31 JUL 1606 51 12, % 31 JUL 1748 69 &
31 JUL 1230 16 170 = 31 JWL 1418 34 e, & 31 JU 1606 32 12, » 3JW i 6 8.
3l W 183 17 130. = 3L JW 1424 3 gl., ® 31 JUL 1612 &3 i, # 31JR 180 71 il
31 JUL 1242 18 184, ® 31 JUL 1430 36 20. & 31 JUL 1616 04 il.
% % *

L 4] CRERERRRRRRRRIEIREN R LR ERRERRTER KRR EXERRRRERERERERRERRETEEE I HE RN E R ERT IR R LR TR RIRE R ENRERERRER LR

PEAR FLOM I IR AVERAGE FLON
b=k 24-HR 78~hN 7. 00~k
Fs) (iR
(CFS



(1NCHES) 3.294 Ja 414 3.414 3. 414
“\C'FT) 19. 20. ao- ao:

CURULATIVE PRER = .11 & Al

ERRRAFXEREREXREERERERERERREXERRERERRAERREXRERERRERREEREERRERERERERRAREREERERRERRREREXERRRRERBELRERERREXRLREXRRRAREREXXRARERRFXEERRE

HYDROGRAPH AT STATION  ERS'
PLAN 1, RATIO = 1.00

FRERRRREFHTR R IEIRRRERE TR EETRIE AR RIE TN TR RIS R I TR I3 IR IR R R RN X RN R RN XA AR

¥ * %
DA MON HRAN ORD FLON * DA MOM HRAN ORD FLOW % DR MOM HRMN ORD FLOW * DA MON HRAN ORD FLOW
* # *
310 1100 1 8. * 3l JuL 1246 15 216. * 31 JUL 1436 37 24, ® 31 JIK 1624 59 13.
31 JUL 1106 2 9. & 31 Ji 1854 20 183, & 31 JUL 1442 38 23, & 31 JUL 1630 56 14,
31 Ju 11 3 0.« 31 JUL 1300 &l 143, » 31 JUL 1448 39 ée. % 31 JIL 1636 7 14,
31 JW 1118 4 11. = 31 JiL 1306 &2 125, & 31 JU 144 &0 gg. ¢ 31JK leAe2 B 4.
31 JuL lies S 12, 31 Jo 1312 23 106, & 31 JUL 1000 &l 2l. = 31 JUL 1648 39 1.
31 JuL 1130 6 13, & 31 JU 1318 24 &7, ¢ 31 JUL 1506 42 20. & 31 JUL 1634 &0 1d.
31 Ju 1136 7 14, # 31 JL 1324 & 73, % 31 JuL 1812 43 20. * 31 JUL 1700 6l 13.
31 JUL 1142 8 17, % 31 JK 13% @2 64, ® 31 JUL 1518 M4 19. ¢ 31 Ju 1706 B 13.
31 JUL 1146 9 19. 31 JW 133 27 8. ® 31 JUL 1524 45 19. * 31 Ju 1z &3 13,
31U 1154 10 2l. ® 31 JUL 1342 @3 45. ¢ 31 JUL 1530 46 i, ¥ 31 JU 1718 b4 ig,
IR 1M 1 27. % 31 JW 1388 25 44, ® 31 JUL 1536 47 18, # 31 3l 1784 &5 ic.
31 JUL 1206 12 40. » 31 JWL 134 30 40, & 31 JUL 1542 48 17. ® 31 R 1730 66 ie.
31 JuL 121 13 68, ¥ 31 Jic 1800 31 36, #  31JUL 1048 49 7. % 31001736 &7 ic.
31 JUL 1218 14 14, ¢ 31 JIL 1406 32 4. ® 31 JWLISM S0 6. ® 31 J 1742 68 iz,
31 JW 1224 15 173, = 3 Ju 1412 33 dl. % 31 JW 1600 51 16. ® 31 JUL 17486 69 il.
JUL 1230 16 ée4, ¢ 31 JuL 1418 34 €%, ® 31 JUL 1606 ¢ 16, * 3 JWITSA N ii.
Ceo JUL 1236 17 250. *® 31 JUL 1424 3% 2. ¥ 31 JUL 16l 33 1. ¢ 31 JuL 1800 71 13.
31 JUL 1242 18 e4c. * 31 JUL 140 3 gb. ¥ 31 JUL 1618 4 15,
* % ¥

R RN R RS IR TR I3 33 JIE I3 A I 00003630 0006003 3600 T R I3 40 T I 36 30 R NIRRT R R AR R R RERERRRRARRRER

PEAR FLOW TINE BAXIAUN AVERAGE FLOW
6-HR 24-HR 72-8R 7. 00-Hk
(CFS) {HR)
{CFS)

£50. 1.60 51. 46, 46, 46.
(INCHES) 4.335 4,45 4,432 §.4%
(RC~FT) 25, 26. 26. 26.

CUMILATIVE AREA = .11 SO Ml

£RE RRE RER RER RER RRE REE HHE ERE BRE RRE REE B4R BRR OREE REE RER REE ERE RER RER ERE R REE FRE BEE EEE HEE REE REE AR REER EEX

feetii 23232328
] *
B RCE + CULVERT AT RELDCATED 37TH ST M0
k 3 *
b2 233233232 21]
3K HYDROGRAPH COMBIMAT10M
1C0MP 2 WNUMBEK OF HYDKOGRAPHS 70 COMBINE

12

ERERERRREERRARRAREERERRERRERARRERRAAARERELRARRERARRERRR LA RRAA AR RRE L R LR ERRERAAP R RARRRARERTFERUSRRRREERERAARRREREREER R ERERERREER



SUN OF 2 HYDKOGRAPHS
PLAN 1, RATIO = .3

FRERIHRI SRR IR NI B R T IR IR IR E R RN R R IR R AR RERERRRRRERRERERERERARRRRRRRRERE R

* * x
bR NON HRMN ORD FLOW % DA fON HRAN ORD FLON # DA AON hRiN  ORD FLOW = DA NON HRMN OKD FLOW
3 X %
S JU 1106 ) A, & 31 JUL leas 19 171, & 31 JlL 1436 37 74, % 31 Jul lee4 35 66,
jul 1106 & 3. % 3 WL 1285 &0 1964, ¥ 31 JUL 144 3B 76, % 3l JUL 1630 36 5.
3 Jk e 3 6. * 31 JuL 1300 21 138, ® 31 Ju 1448 39 W = 31 Ju 1636 57 =R
31 JuL 1118 4 7. & J1JL 1306 22 126. & 31 JW 1454 & 73, ¢ 31 JuL 1b42 OB 8
31 JuL 1ie¢ 5 8. # 31 JuL ine &3 114, & 31 JUL 1500 41 2. ¥ 31 JuL 648 59 b4,
31X 6 9. & 31 JUL 1316 24 107, & 31 JUL 1506 42 M. = 31 Ju 1654 &0 b4,
3w 113 7 10, » 31 JL 134 @5 100, = 31 JUL 1012 A3 N. % 31 J0 1700 61 63.
31 JUL 1142 8 12, ® 31 JUL 1330 26 95, % 3LJUL 1518 M 70. » 31 JWL 1706 62 63,
31 JW 1148 9 14, ¢ 31 JuL 1336 &7 9t. % 31 JW 19¢4 43 0. # 31 Jh 1712 B3 63.
31 JW 1154 10 15. ® 3N J 13k 28 86. ® 31 JUL 1930 46 65, * 31 JUL 1716 oA 6c.
31 JUL 1200 11 20. *® 31 JuL 1348 29 85, # 31 Ju 1536 &7 69. * 31 JUL 17284 63 e,
31 JUL 1ede  tE 23. * 31 JuL 1354 30 83, ® 31 JUL 1542 &8 6%, % 31 JUWL 1730 66 2.
3 Jh 1212 13 4. & 31J 140 31 8. & 3JW 14 49 68 * 31 Jk 1736 67 1.
31 JUL 1218 14 6. ® 3 JW 1406 32 80, & JAJAIH N 6. * 317U 1742 b6 bi.
31 JW 1224 15 116.  » 31 JUL 142 33 7., # 31 JWL 1800 51 67. % 31 JUL 1748 69 60.
31 JUL 1236 16 196, ®* 31 Jic i 34 77, & 31 JW 1606 32 67. *® JJh17TH A 0.
31 JuL 1836 17 181, ® 31 JUL 1424 X 6. & 31 Ju 1ble 33 6b. 31 JuL 1800 71 62,
31 JUL lesz 18 1681, ® 31 JUL 1430 36 75 % 31 JUL 1618 54 66. *
* % *

RRERE AR RHRIIRIRERAREERETRERERET R ARIEERERRFERFERRR R AR AT PEREER X R AR RHERR IR ARRERERRRRRRHEHRRRE SRR RBRE R ERERRRERR LR RRE LA

PEAK FLOW Tis AAXINUR AVERAGE FLOM
6-Hk g4~k 7e-Hi 7.00-HR
(CFS) (HR)
(CFS)

181, 1.70 2. 7e. 7. .
(INCHES) 1.587 1.6i8 1.618 1.618
(RC-FT) AL 41, 4. 41,

CUMILATIVE AREA = .48 5@ Al

ERERRREERRRANERE R KRR NI R IR RSN RE IR T I IR R RHIE IR AR RN XN TR TR IR ISR IR NIRRT EERER RN

HYDROGRAPY AT STATION  KCB
SUN OF 2 HYDROGRAPHS
PLAN 1, RATIO = .63

FRHERE I 0 R 3 T3 0000 93T 300 I 3 06 06 306 OIS 30 30 J6 T T 00 3006 JETETE 3306 000000 06 003690 3076 30 6 00T 69636 303648 90 26 06 03676 Je 3036030 26 20600 JH06 00 3036 30 06 00 JE 0636 063 43036 S S0 JH 600 0 2 2 30
* *

»

OR NOW HRMN ORD FLOW

% DR MON HRMN ORD FLOW ® DA NON HRMM ORD FLOW * DR WOM HRMN ORD FLOW

¥ * %
31 Ju 1100 1 3. & 31 JUL 148 19 159. & 31 JW 1436 37 84, * 31 JW leed N n.
3 Il 1106 2 6. # 31 JUW 1234 20 179, # 31 JW 1442 38 84, * 31 Jul 1630 36 74,
I 3 7. & 31 JR 130 21 159, & 3 JU 14 39 8. & 31JUL 1636 57 74,
1 JW 1118 4 6. * 31 JW 1306 2 45, * 31 WL 144 N 83. ®= 31 JUL 1642 O 74,
31 JUL tie4 S . ¥ 31 JuL 1312 & 131, & 31 JUL 1500 Al 8. ¥ 31 JuL 1648 39 73.
L JuL 1130 6 10. *= 31 JUL 1318 24 123. & 31 JuL 1306 42 8l. *= 31 JW 1634 &0 3.
31 Ju 1136 7 L. = 31 JIL 134 25 115. & 31 JW 1512 43 al. # 31 JUW 1700 6l 1e.
3% JuL 1142 8 4. * 31 JUL 1330 26 109. #® 31 JuL 1518 44 80. ®= 31 JUL 1706 62 e,
31 JuL 1148 9 16. ® 31 JUL 133 27 104, & 31 JUL 1324 45 80. * 31 JU 1712 63 2.
U UM 10 16. = 31 JUL 1342 28 100. & 31 JU 1530 46 79, 31 Jk 1718 64 il.
‘ i 1200 11 25, ® 31 JR 1348 29 7. & 31 Jul 153 47 79 % 31 Ju 1724 65 n.
o JUL 1206 12 4. ® 3L JuL 1354 3 95. ¥ 31 JuL 1542 48 78, ¥ 31 JUL 1730 66 0.
31 JUL 1212 13 %. ® 31 JUL 1400 31 9. 3G IS8 49 M. & 31 Jul 1736 67 70.
31 JuL 12i6 14 93, 31 Jul 1406 3¢ 9i. # 3 JR IS4 N 7. % 31 JU 1742 68 .
31 JUL 1224 13 141, 31 Jul 141e 33 89. % 31 JuL 1600 51 M. & 31 JUL 1748 69 89,
31 duL 1838 18 189,  » 31 JUL 1416 34 8. * giJullebe X . ¢ I W 9.




Si vue iBAC ub Ziie 31 Jue 330 Jo b6, * 91 JuL lbib 24 by # /
) ' , ElG

RRHH KRR RREXTRRIRXERRRERRERRFERFXRERERREFRARERRERRREBRRRREREEREARBREREERARIREARRERERAXRERARIRTRRIRARRRLXARERERRRRREREERRIHRRRERXRAR

PEAK FLOW 121, 3 KAXINUR AVERRGE FLOW
24-HK 12-HK 7.00-Hk
Wi §) (HR)
{CFS.
1.60 94, 82, 8. 8.
(INCHES) 1.8¢7 1.864 1.664 1.864
(AL-FT) 47, 48, 46, 48,

CUMILATIVE ARER = .48 50 Al

RRERERENRRRRREEREREIEREIRIEREI I TR IEX TN IR NIRRT IR R RN RN ERIRERERERIRHEE R ERRERRRE X ERRERRRRER XL EERERERRREERERRE R

HYDROGRAPH AT STATION  KCB
SUN OF 2 HYDROBRAPHS
PLAN 1, RATID = .2

T RN IR S A R TR NI 3TN 3 16T 06 I T J I I R R T IR IR T I TR0 0 B S IS 3 2T S I 0 0 T30 3 36 3

¥ ¥ ¥
DA MON HRSN  ORD FLO® % DA MON HRMN ORD FLOW % DR MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* ¥ *
3 Jw 1100 1 6. & 31 JuL 1248 15 236. ® 31 JIk 1436 37 9. * 317Kk 1624 5 83.
310 116 2 o0 JLJU 1% & elg. # 31 JW 1442 38 94, * 31 JR 1630 56 82.
3t JUL 112 3 & % 31 JUL 1300 el 168. ® 31 JuL 1448 39 92, & 31 JWK 1636 7 8e.
ToRnJwine 4 10, & 31 JU 1306 g2 20i. *x JLJU 144 A 9. * 3l JL l6Ae 38 8c.
3t JW 1124 5 1. & 3 JR 1312 & eid. # 31 JUL 1500 4L 9., ® 3JK 1648 59 é1.
P |1 R 5% | I 3 2. ® 31 Jk 1318 24 ei7. 31 Jui 1506 42 90. & 31 JUL 1654 &0 8i.
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Existing Conditions
HEC-RAS Model
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HEC-RAS Plan: Plan 03 River: Dry Creek Reach: West Branch  Profile: PF 1

‘Reach” .“River Sta :}:+ Profile’ «Q.Totl:  'WnChEL |- W.S.Elev. | CritW.3S:: 1":E.G:Eley:
tletsy- e -] et Mmooy T

West Branch . . "[1015 APE1. 347.00 1396.00 1403.26 1401.52| 1403.38 0.28]
" [810: PR 347,00 1397.00 1400.53 1400.69
PR~ 347.00 1396.20 1400.48| 1400.50|
{PE1 - 347.00 1396.00 1400.31 1400.38{
(PEA M7.00 1395.30 1400.31 1400.31]
IPEATT 347.00 1394.00 1400.28 1400.28|
PFY - 347.00 1393.40 1400.28 1400.28|
APF 347.00] 139260 1400271 1394.27) 1400.28

Cuivent|
: PE.1 347.00 1392.40) 1396.95) 1396.95|  0.000037| ).22 1448.73] 152.47| 0.02|
West Branch. =--|0: < PF1 815.00 1392.40| 1396.941 1393431  1396.84]  0.000116] 2.40 1443.60] 152.18)



Plan: Plan 03 Dry Creek West Branch RS: 725 Profile: PF 1

1 E.G.Elev (ft) 1400.50 | Elerhent LetOB| Channell Right OB|
0.01 | Wt. n—\/al 0.080 0.100 0.080
“W.S: Eiev () 1400.48 ; Reach Len. (f) 95.00 95.00 95.00
I 'Citw.s.(®m - | | Fiow'Area (sq ) 76.63 278.38 40.94
0.000598 | Area (sqh) - 76.63 278.38 40.94 :
347.00 | Flow (cfs) 49.83| 266.77 30.39
Top Width (R) - 128.60 | Top Widthi () 44.43 65.00 19.12
Vél Total (ﬂls) 0.88 | Avg. Vel. (ft's) 0.85 0.96 0.74
| 4.28 | Hydr. Depth (%) 1.72 428 2.14
14189.4 |- Conv. (cfs). 2037.81  10908.7 12429
95.00 | Wetted Per. (ft) 44.73 65.00 19.59
1396.20 | Shear.(lb/éq f) - 0.08 0.16 0.08
Alp o 1.06 | Stream Power (Ib/ft s). 004 01s] 0.06 |
| Ercin Loss (n) 0.13 | Cum Vokime (acre-ft) 1.89 9.79 3.81
1 C&ELossR) -, | 0.00 | Cum SA (acres) - | 118 214§ 2.13




Plan Plan 03 Dry Creek West Branch RS 630 Profile: PF 1 7
% LefIOB|  Channéll RightOB}

0.080 0.100 |
100.00 100.00 |
0.73 181.46 |
0.73 181.46
0.29 346.71
4.77 80.75
040 191
4 31 | ﬁyuraoepm )" - 0.15 225
4612.4 | 'Conv! (cfs): = . 3.9 4608.6
Wetted P 4.78 81.21
0.05 0.79
0.62 1.51
1.81 9.29 anr
1.13 198 211
Plan: Plan 03 Dry Creek West Branch RS: 530 Profile: PF 1
Plan: Plan 03 Dry Creek West Branch RS: 280 Profile: PF 1
| E.G. Elev () 1400.28 | Element LeROB| Channel| Right OB
Vel Head () 0.00 } Wt n-Val.. 0080] 0100 0080
W. s Elev (n) 1400.28 | Reach Len. (ft) 85.00 85.00 85.00
- Flow Aréa (sq ft) _ 170.92 734.81 131.63
0.000079 |.Area (sq ft) 170.92 734.81 131.63
: 347.00 | Flow (cfs) - 39.06| 28024 27.70 ]
Top w:am‘(n) Top Width(ft) 105.13 150.00 91.52]
Vel Total (f's) 0.23 0.38
,Max Chi Dpth (ft) 1.63 4.90 144
I"Conv: Total (cfs) 43870 314776 31114
108.22 150.12 91.68 |
0.01 0.02 0.01'
0.00 0.01 0.00
1.00 427 3.10
0.00 ] Cum SA (acnes) 0.64 | 0.85 17




Plan: Plan 03 Drv Creek  West Branch RS: 185 Proﬁle PF 1

LEG ey il 1400.28 [Eiament {7 ~LeROB.  ‘Chahnelin RightOB]

0.00 | WtV 3 0.080 0.100 0.080
W.S Elevift) < 1400.28 IReadl Len. ()" 5 60.00 60.00 60.00
Cit WS, iy e ’FbwAmas(sq n) T 17020 763921  263.82|
I'E.G, Slobé () © 0.000067 | Aréa (g~ 170.29 763.92 263.82
A Total {cis) 35.88 275.63 35.49
10476  150.00 32019 !
0.21 0.36 | 0.3 |
5.09 | 0.82

33573.5 43223
104.85 | 150.18 | 320.29 |

0.01 | 0.02 0.00

1.31 | Skrieam Powef (M 5).3. 0.00 001’ 000

| Froin Loss Q) 0.00 | € um Vqlume (aqe-ﬂ) 067 2.80 2712
{C&ELSSs gft) 0.00 [ Cum SA {acres) i 0.43 0.56 1.31



Plan Plan03 DNCreek Westhnd'l RS:O ProﬁlePF1

i LéROB  Channel ]
0100

128.52 391.49 923.79 |

128.52 391.49 923.79

3290|  155.61 426.49

8875 100.00 263.43

0.26 0.40 0.46

1.45 3.91 351
o 3054.5| 144487
[ Length WAA™NM)- - 88.80 100.03
| Min CH EHR)T 1 0.01 0.03
0.00 0.01

Eum ‘Si\ (acresf
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Elevation (ft)

Jabara Taxiway Extension  Plan: Plan 05 7/13/2007
500 feet downstream of Webb Road
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Elevation (ft)

Jabara Taxiway Extension

Olan: Plan 05 7/13/2007



Jabara Taxiway Extension Plan: Plan 05  7/13/2007
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kilevation (it)

Jabara Taxiway Extension Plan: Plan 05 7/13/2007
North of Ponds
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Slan: Plan 05  7/13/2007
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Jabara Taxiway Extension  Plan: Plan 05 7/13/2007






Jabara Taxiway Extension Plan: Plan 05 7/13/2007



Proposed Conditions
HEC-RAS Model
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Plan: Plan 08 7/13/2007
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Eievation (1t)

Jabara Taxiway Extension  Plan: Plan 06  7/13/2007
250 east of Webb Road
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Elevation (ft)

200

Jabara Taxiway Extension  Plan: Plan 06 7/13/2007

cross-section through small pond
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Jabara Taxiway Extension Plan: Plan 06 7/13/2007
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Jabara Taxiway Extension  Plan: Plan 06  7/13/2007
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Elevation ()

Jabara Taxiway Extension

Plan: Plan 08 7/13/2007
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Plan: Plan 03 Dry Creek West Branch RS: 70 Culv Group: Culvert #1 Profile: PF 1
"Q Culv-Group (cls). - 347.00 | CuN Full Len (ft) = -
#Bamels:. - 1 [Culv.velUs (vs) =~ 10.75
- Q Barel (cfs). . B B 13.33
 1400.28 | CulvinvEIUp(R) - > ] 139310
1400.27 [:CuvinvEIDn (1Y - - |  1392.60
1396.96 FCuv Fretn Ls(f).. 1 0.23
1398.96 |-Culv Exit Loss{R)- - - - 1.29
-Culv.Entr Loss ()i~

a_‘

E.G.DS(#)- .. -
WSE .

DetaEG (M) 3.32

1)

" Delta WS (ft) 3.32 | QWeir{cts) ™. - 77 |
L 1398.90 [ Welr StaLRt ()
"EG.OCM) 1400.28 | Weir'Sta Rot(ft) .
Culveit Control .=~ ° Weir Submerg -

Ciilv WS Intet (). |  1396.69 | Welr Max Dept (ft) -
CuvNmIDpth() | 233 | Welr FowArea (sa ). . _
Culv Crt Deoth'(ft)" 3.5 | Min £ Welr Flow () - | 1401 41 |




FEC RAS Plan: Plan €3 River: Dry Creek Reach: Wesl Branch  Profie: FF .
Reach River Sta’ ‘Profile Q Total’ Min-Ch EI W.S. Elev Crit W.S. E.G.Elev E.G. Slope Vel Chnl ] Flow Area «.| Top Width..:| - Frouqe#‘chl
S (cfs) () (ft) _m S ) (ttty (frsy 2o (squ) i TR e e
West Branch 1015 “IPF 1 347.00 1398.00 1400.90 1400.96 0.006394 2.40 177.93 116.39 0.25
West Branch 810 PF 1 347.00 1397.00 1400.40 1400.41 0.001404 1.25 345.85 198.02 0.12
West Branch 725° PF1 347.00 1396.20 1400.34 1400.35 0.000416 0.78 558.21 264.00 0.07
West Branch . |630.- PF 1 347,00 1396.00 1400.31 1400.32 0.000259 0.63 689.79 314.71 0.05
West Branch 530 PF 1 347.00 1395.30 1400.30 1400.30 0.000136 0.51 862.58 339.98 0.04
West Branch 280 PF 1 347.00 1394.45 1400.28 1400.28 0.000041 0.31 1419.24 482.13 0.02
West Branch 195 ., PF 1 347.00 1393.40 1400.28 1400.28 0.000012 0.18 2388.09 690.74 0.01
West Branch® {135 . . “{PF.1" 347.00 1392.60 1400.27 1393.83 1400.28 0.000007 0.16 2827.03 732.56 0.01
West Branch 70 Culvert
West Branch -~ |60 PF 10" 347.00 1392.40 1396.96 1396.96 0.000112 0.43 1016.65 442.03 0.04
Waest Branch 0 PF 1 615.00 1392.40 1396.94 1393.95 1396.95 0.000358 0.77 1008.95 440.35 0.06
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Proposed Site Plan
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Option 1
Drawdown Time



OPTION 1 DRAWDOWN TIME

TIME (HOURS)



Option 2
Drawdown Time



OPTION 2 DRAWDOWN TIME
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Proposed 100 year
Floodplain
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