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INTRODUCTION

The Hartmann Farm Land Trust owns a large tract of land which lies in the northwest
quadrant of the I-164/Lloyd Expressway interchange. The developer of the property,

Joseph Ream, is actively pursuing development of the property.

The original drainage plan, as presented and approved in January 1994 is no longer
applicable due to changes in the development plan. Subsequent to the original
drainage approval, the Owner/Developer successfully rezoned a portion of the property.
A five (&) acre tract of this property has been sold. Development plans are underway
for site improvements. With this in mind, the Owner/Developer is hereby

resubmitting, in conjunction with a plat, a drainage plan for approval

The first Stage of the proposed development entails the construction of roadway
improvements and storm detention basins No. 1 and 2A. These roadways are
necessary to provide proper access to and from the project and the basins are required
for the proper development of Lots 1 through 5. In order to properly design and drain
these proposed roads, the basins will serve as a borrow source for the roadway
subgrade and provide a vehicle into which the storm sewers draining the roadway can

empty.



The proposed development lies in an area that is very flat and has a slight gradient
from east to west toward the Nurrenbern Ditch. Said ditch is a Legal Drain which
flows from south to north along the west line of said development. The site
development is being marketed as six parcels shown on the marketing plat in
Appendix A. There are three primary detention areas planned for the site strategically
located along the north/south road which will help drain the roadway and surrounding

areas.

The developers of Lots 2 through 5 shall utilize Basin 1 located near the south end of
the project adjacent to the Lloyd Expressway. The total contributory area for this

basin will be 7.81 acres. This area and basin are hereby submitted for final approval.

That part of this drainage report that addresses Lots 1 through 5 shall be considered
as request for final drainage approval. The storm drainage facilities for these lots will
be constructed and installed as part of the roadway construction planned for Spring

1995.

The remainder of the property shown as Lot 6 on the subdivision plat is to be
considered a preliminary drainage plan submitted to satisfy the requirements of the
Vanderburgh County Area Plan Commission (APC). The ability to sell real estate by

the square foot rather than by platted lots, which is crucial in the marketing of real



estate, prohibits the submittal of the final drainage plan for the remainder of the

property.

The developers of Lot 1, which contains 5.5 acres, and the south 28+ acres of Lot 6
shall use Basin No 2. This basin located along the north/south collector road will also
facilitate the drainage from the roadway. The total contributing area will be 39.5
acres, more or less. Basin No. 2A directly north of Lot 1 is hereby submitted for final
approval to satisfy the requirements for Lot No. 1. Basin No. 2B is submitted for
preliminary approval to meet certain APC criteria whereby a drainage plan must be
approved prior to plat approval. As required in the ordinance, we will depict a
probable location and configuration of Basin No. 2B, its estimated depth, the amount
of storage required, and the available freeboard based upon existing site conditions.
The Basin No. 2B presented in this preliminary plan as shown is a workable plan in
accordance with the same criteria presented in that portion of this report being
submitted as a final drainage plan, however, the Owner reserves the right to resubmit

another plan meeting the criteria which best meets his development plan.

The developers of the north end of Lot 6 shall use Basin 3 located north of the future
northern roadway extension. Construction of future sections of roadway and
accompanying Basin No. 3 is also being submitted for preliminary approval to meet
certain APC criteria as stated above. The total contributory area being equal to 16.3

acres.



Additional sections of roadway, known as Virginia Street and Cross Pointe Boulevard,
will be constructed in the right-of-way provided offsite. These roadways will be
adequately drained and runoff conveyed by sewer to the Nurrenbern Ditch within the
available right-of-way. Borrow material required for the construction of these sections
of roadway will come from Basin No. 2. All of the storm sewers associated with the
planned roadway construction, including the large culvert to be placed in the

Nurrenbern Ditch, are also submitted for approval.

A set of construction plans for said roadways is available upon request.



METHOD

The purpose of this report is to establish the storm water storage requirements for this
area and establish the appropriate outfall structure for each of the three basins. In
addition, the large culvert crossing beneath the proposed Virginia Street extension and

the storm sewers which drain the proposed roadway improvements will be analyzed.

The Rational Method (Q = cia) will form the basis for this analysis. The inflow/outflow
analysis will be calculated so as to determine the storage requirements needed to
preserve the runoff rate from the existing 10 year storm and store the additional runoff

generated by the developed 25 year storm.

B Avalue of 0.2 will be used for the undeveloped runoff coefficient ("c"). This
is a value that has been accepted by the local authorities to best describe
those drainage characteristics for that portion of the east side of Evansville
from green River Road east to the county line and from the Lloyd
Expressway north to Morgan Avenue.

B A rainfall intensity of 1.82 was selected from Table 3 for a 10 year storm, 60
minute duration.

B The allowable outflow rates calculated using the values of 0.2 and 1.82 listed
above for each basin based on the planned contributory area listed above are

as follows:
« Basinl - 2.84 CFS Q =(0.2)(1.82)(7.81)
+ Basin2 -14.38 CFS Q =(0.2)(1.82)(39.5)
- Basin3 - 5.93 CFS Q =(0.2)(1.82)(16.3)



Refer to the input/output data sheets shown in Appendix B.

The developed runoff coefficients for each area have been calculated and
weighted as shown in Appendix C.

The resulting storage requirements were calculated as shown in Appendix
B and are listed as follows:

- Basinl (25yr.)- 44,786 CF

« Basin2 (25yr.)-214,315CF

e Basin3 (25yr)- 91,911 CF

All outlet structures will be piped to the Nurrenbern Ditch and allowable
outlet rates will be controlled as stated in Appendix D. The results are as
follows:
All basins have pool elevations of 386.50 at which primary outlet flows begin.
Basin 1 - 15" outlet pipe (2.84 CFS @ elevation 387.50)
Basin 2 - T'win 21" outlet pipes (14.38 CFS @ elevation 388.10)

Basin 3 - 21" outlet pipe (5.93 CFS @ elevation @ 387.84)

All erosion control ditches shall be implemented in accordance with the

drainage ordinance.

All basins shall be constructed as shown in Appendix E providing the storage
listed thereon. Basin 1 as constructed under Phases 1 and 4 of the roadway
improvements will provide 100% of the storm requirements for Lots 2
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through 5. Basin 2A will provide for 100% of the Lot 1 requirement and part
of the Lot 6 requirement. Basin No. 1B submitted for preliminary approval
as per the Vanderburgh County Drainage Ordinance will provide the
additional storage. The developer of Lot 6 will be required to submit this
basin or another drainage plan to the drainage board for approval at a later
date. Any deviation from this plan must be approved by the Vanderburgh
County Drainage Board prior to implementation. Basin No. 3 is also being
submitted for preliminary approval. These basins shall be constructed as
shown or rearranged and relocated to meet the owner's needs. Any deviation
from this plan, however, must be approved by the Vanderburgh County

Drainage Board prior to implementation.

A separate hydraulic analysis of the culvert required for the Virginia Street
extension was undertaken. The outline of predicted flows and output data
are published in Appendix F. A combined flow of 316 CFS was calculated as
the demand and a 12'x4' box culvert with a flow of 326 CFS at the assumed
overtopping elevation of 390.00 will handle the demand. The actual box
installed will, however, be 12'x5' or 12' x 6' as established by the county
surveyor once the legal flow line for this ditch is established. This larger box
will also insure additional flow capacity. A 12'x5' box will pass 388 CFS at

elevation 390.00.



SUMMARY

The developers of this property and the buyers of the lots contained therein will
assume maintenance of the proposed facilities through the establishment of a jointly
funded maintenance program. This is spelled out in more detail in the restrictive
covenants for the development. A note on the subdivision plat indicates the Deed

Drawer and Card number of restrictions pertaining to drainage facility maintenance.

The basins will be constructed at the owner's expense as outlined herein as a part of

the roadway improvements for utilization by the developers of lots as set forth herein.

The limited number of basins designed herein with larger water surface areas and
intended shared use will produce a better drainage network with fewer and easier

areas to maintain.



APPENDICES INDEX

Appendix A ... . ittt ittt ceaaaans Drainage Plan
AppendixB .........cciiiiiiiiieen Basin Storage Requirements
AppendixC ............. Weighted Developed Runoff Coefficients
AppendixD1 ......... South Basin No. 1 - Outlet Pipe Calculations
AppendixD2 ....... Central Basin No. 2 - Outlet Pipe Calculations
AppendixD3 ......... North Basin No. 3 - Outlet Pipe Calculations
Appendix E ...... Existing/Proposed Basin Capacities - All Basins

Appendix F .. ... iiiiiiiiiiiiiieineccnncanns Box Culvert Data



APPENDIX A

DRAINAGE PLAN
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APPENDIX B

BASIN STORAGE REQUIREMENTS
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APPENDIX B

| : :
Eﬁgiﬁgga:8?%33&8@%5L383§ﬁELLER AND ﬁSSOCIﬁTE59ﬂ§56 IEAIGESS
DESIGN RETURN PERIOD: 5\10\25\10@
RELEASE RATE PERIOD: E\18\25\100
WATERSHED AREA (ACRES): 7.8t
TIME ‘OF CONCENTRATION UNDEV. (min): 60
RAINFALL INTENSITY ( INCHES/HR): 1.82
UNDEVELOPED RUNOFF COEFFICIENT: 2.2
UNDEVELOPED RUNOFF. RATE (CFS): 2.84
DEVELOPED RUNOFF COEFFICIENT: 8.76
25 YEAR STORM.
STORM RAINFALL INFLOW  OUTFLOW. STORAGE. REQUIRED
DURATION INTENSITY RATE RATE RATE ~ STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)
2.08 8.02 47.58 2.84 44.73' 01298 £.85
.17 6.20 35.79 2.84 33.95 0.481 5,45
0.25 5.26 31.25 2.84 28.41 2.592 4.65
0.33 4.62 27.42 2.84 24.58 0.676 4.15.
0.42 4.09 24.28 2.84 21.41 2.749 3.80
0.50 3.72 22.08. 2.84 19.24 2.802 3.40
2.58 3.42 20.32 2.84 17.47 0.845 3.20
- 0.87 3.15. 18.68 2.84 15.84 ©.884. 2.85
2.75 2.94 17.46 2.84 14.61 0.913 2.75
@.83 2.76. 16.40 2.84 13.56. @.938. 2.60
®.92 2.59 15.37 2.84 12.52 2.960 2.45
1.00 2.45. 14.56. 2.84 11.72 0.977 2.30
1.25 2.1 12.55 2.84 9.71 1.811 2.05
1.50 1.86 11.05. 2.84 8.21 1.026. 1.85.
1.75 1.67 .89 2.84 7.05 1.028 1.6@
2.00 1.51 8.96. 2.84 6.12 1.020 1.40
2.50 1.27 7.55 2.84 4.7, 2.981 1.25
3.00 1.10 6.53 2.84 3.69. ©0.922 1.10
4.00 2.87 5.15 2.84 2.38 @.768 ?.84
PEAK STORAGE (ACRE/FT): 1.03
PEAK STORﬂGE <cusxc FT):  44786.42




5 YEAR STORM

STORM RAINFALL INFLOW OUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE - RATE ~ STORAGE
(HRS.) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)

_—_——_.————_-—————_—_——_—_——_——_—-—————_--——-——_-—_——_—

0.08 6.17 36.62 2.84 33.78 0.225.
8.17 4.73 28.95 2.84 25.21 @.357
@.25 3.99 23.69. 2.84 20.84 0.43

0.33 3.49 20.69 2.84 17.85 @.491
0.42 3.07 18.23 2.84 15.38 2.538.
2.50 2.79 16.54 2.84 13.70 @.571
@.58 2.56 15.18 2.84 12.33 ©.595.
0.67 2.34 13.91 2.84 11.07 2.518
@.75 2.19 12.97 2.84. 10.13 2.633
@.83 2.05 12.16 2.84 9.32 @.644
@.92 1.92 11.37 2.84 8.53 ?.654
1.00 1.81 18.76 2.84 7.91 @.660
1.25 1.55 9.23 2.84 §.38 0.665
1.50 1.36 29 2.84 5.25 2.656
1.75 1.22 7.22 2.84 4.37 2.638
2.00 1.10 6.52 2.84 3.67 8.612
2.50 0.92 5.46 2.84 2.62 0.546
3.00 2.79 4.70 2.84 1.886 @.485
4.00 0.62 3.68. . 2.84 2.83 @.278

1820 YEAR STORM

STORM RAINFALL INFLOW QUTFLOW STORAGE. REQUIRED
DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CF§) (CFS) (ACRE-FT)

_—__—_——_—__—_——_—_——-—————-—-—_—————_—-———-.—_————————

.08 3.52  56.52 2.84  53.68  0.358
0.17 7.48  43.90 2.84  41.06  0.582
.25 6.386  37.39 2.84  34.55  0.720
.33 5.54  32.88 2.84  30.04  ©.826
.42 4.91. 29.14 2.84  26.3¢  0.921
0.50 4.48  26.57 2.84  23.73  0.983
2.58  4.12  24.48 2.84  21.64  1.046
2.57 3.80  22.54 2.84  19.63  1.100
@.75  3.55.  21.08 2.84. 18,24  1.140
@.83 3.34  19.83 2.84  16.98  (.175
.92 3.13  18.60 2.84  15.75.  1.208
1.00 2.97  17.64 2.84  14.86  1.233
1.25. 2.57  15.24 2.84  12.33.  1.291
1.50 2.27  13.45 2.84  10.60  1.326
1.75 2.83  12.06 2.84 3,21  1.343
2.00 1.84  10.94 2.84 8.09  1.349
2.50 1.56. 3.24 2.84 5.4@  1.333
3.00 .35 8.01 2.84 5.17  1.2982
4.00 1.07 6.33 2.84 3.43  1.164




PEAK STORAGE. (CUBIC FT): RAREESEER

PRGJECT: CROSSROADS BASIN 2 DATE:
'ENGINEER: BERNARDIN LOCHMUELLER AND ASSOCIATES, INC
DESIGN RETURN PERIOD: 5\10\25\100
RELEASE RATE PERIOD: 5\1@\25\10@
WATERSHED AREA. (ACRES): © 1 38.5
TIME OF CONCENTRATION UNDEV. (min): 60
RAINFALL INTENSITY (INCHES/HR): 1.82
UNDEVELOPED RUNOFF COEFFICIENT: 2.2
UNDEVELOPED RUNOFF, RATE (CFS): 14.38
DEVELOPED RUNOFF COEFFICIENT: 2.73
25 YEAR STORM
STORM RAINFALL INFLOW OUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE® ~ RATE ~ STORAGE
(HRS) (INCH/HR) (CFS) (CFS.) (CFS) (ACRE-FT)
0.08 8.02 231.13 14.38. 216.75.  1.445
0.17 6.20 178.72 14.3 164.34  2.328
@.25. 5.26 151.81  14.38  137.43 2.863
0.33 4.62 133.20 14.38  118.82 3.268
0.42 4.09. 117.83 14.38. 103.46 3.621
2.50 3.72 1@7.28 14.38 92.30 3.871
@.58 3.42 98..70 14.38 84.32 4.076
2.87 3.15.  90.75 14.38 76.37 4.284
0.75. 2.94 84.80 14.38 70.42 4.401
0.83 2.76 79.68 14.38 £5.28 4.518
0.92 2.59 74 .85, 14.38 66.27 4.621
1.00 2.45 70.74 14.38 56.37 4.697
1.25 2.1 60.97 14.38 46.53,  4.853
1.50 1.86 53.70 14.38 39.32 4.916
1.75 1.67 48.06. 14.38  33.68  4.912
2.00 1.51 43.53 - 14.38 29.18 4.853
2.50 1.27 36.69. 14.38.  22.31 4.648
3.00 1.10 31.74 14.38 © 17.36 4.339
4.00 @.87 25.00  14.38  10.62 3.540
PEAK STORAGE (ACRE/FT): 4.92
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PROJECT: CROSSROADS BASIN 3

DATE:
S, INC

100
100

ENGINEER:BERNARDIN LOCHMUELLER AND ASSOCIATE
DESIGN RETURN PERIQD: S\ 10\25)\
RELEASE RATE PERIOD: SN10\Z25)\
WATERSHED AREA (ACRES): - 18.3
TIME OF CONCENTRATION UNDEV. (min): 60
RAINFALL INTENSITY (INCHES/HR): 1.82
UNDEVELOPED RUNOFF COEFFICIENT: 8.2
UNDEVELOPED RUNOFF RATE (CFS): 14.38
DEVELOPED RUNOFF COEFFICIENT: @.75

25 YEAR STORM

STORM  RAINFALL INFLOW  QUTFLOW STORAGE
DURATION INTENSITY RATE RATE RATE

(HRS) (INCH/HR) (CFS) (CFS) (CFS)
2.08 8.02 97.99 5.93 92.06
@.17 6.20 75.77 5.93 69.84
@.25 5.26 64.36 5.93 58,43
2.33 4.62 56.47 5.93 50.54
@.42 4.09 49,96 5,93 44.02
2.50 3.72 45,48 5.93 39.55
@.58 3.42 41.85 5.93 35.91
0.67 3.15 38.47 5.93 32.54
2.75 2.94 35.95 5.83 30.02
2.83 2.76 33.77 5.93 27.84
@.92 2.59 31.65 5,93 25.72
1.00 2.45 29.93 5.93 24.06
1.25 2.11 25.85 5.93 19.91
1.50 1.86 22.77 5.93 16.83
1.75 1.67 20.38 5.93 14.44
2.00 1.51 18.46 5.93 12.52
2.50 1.27 15.56 5,93 9.62
3.00 1.10 13.45 5.93 7.52
4.00 @.87 10.60 5.393 4,67

PEAK STORAGE (ACRE/FT): 2.11

_REQUIRED
~ STORAGE
(ACRE-FT)

§.85.
.45
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.15
.80
.40
.20
.85
.75
.60
.45
.30
.05.
.85
.60
.40
.25
10
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5 YEAR STORM

STORM RAINFALL INFLOW  QUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE - STORAGE
(HRS) - (INCH/HR) (CFS) -(CFS) (CFS) (ACRE-FT)

———.—————_————_—_—__—_—-—_—_---.—_——-—_____—..—_-_—-.—_.——.—

0.08 .17 177.92 14.38  163.54 1.090
0.17 4.73 136.26 14.38°  121.88 1.727
0.25 3.93, 115.07 14.38 100,69 2.098
0.33 3.43  100.51 14.38 86.13 2.369
0.42 3.07 88.54  14.38  74.16  2.538
0.50 2.79 80.35 14.38 65.97 2.748
0.58 2.56 73.72 14.38  539.34 2.868
0.67 2.34 €7.53 14.38 53.21 2.971
0.75. 2.19 63.02 14.38  48.64  3.040
0.83 2.05 59.08 14.38 44.70 3.092
0.92 1.92 55.24 14,38 40.86. 3.133
1.00 1.81 52.26 14.38 37.88  3.157

©1.25 1.55  44.82 14.38.  30.44 3.171
1.50 1.3 39.31 14,38 24.94 3.117
1.75 1.22 35.06 14,38 20.68.  3.018
2.09 1.10 31.865 14.38 17.28  2.879
2.50 0.92 26.53 14.38. 12.15.  2.532
3.00 @.78 22.84 14.38 8.47 2.118
4.00 0.62 17.86 14.38 3.48 1.16@




10@ YEAR STORM

STORM RAINFALL INFLOW  QUTFLOW STORAGE. REQUIRED
DURATION INTENSITY RATE RATE RATE = STORAGE
(HRS) (INCH/HR) (CFS)  (CFS) (CFS) (ACRE-FT)
.52 274.58  14.38 260.21  1.735
.40 213.27  14.38 198.89  2.818
.30 181.64  14.38  167.27  3.485
.54  158.72 14.38  145.34  3.997
.91 141.58  14.38  127.20  4.452
.48 129.03  14.38  114.71 4.780
.12 118.93  14.38  104.55  5.053
.80 109.43  14.38  95.11  5.310
: ~ 88.04  5.503
.34 96.31 14,38  81.93  5.667
.13 90.34  14.38  75.97 5,824
.97  85.69  14.38  71.31  5.943
.57  74.02  14.38  59.64  6.212
.27  65.33 14,38  50.95  6.368
.03  58.56. 14.38  44.19  B5.444
.84  53.13 14.38  38.75  6.458
.56 44.83  14.38.  3@6.52  6.358
.35 38.92 14.38 24,54  6.135
.07  30.77  14.38_  16.39.  5.464
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PEAK STORAGE (CUBIC FT):  #xsssxxsx

5 YEAR STORM

STORM RAINFALL INFLOW  OUTFLOW STORAGE REQUIRED

DURATION INTENSITY RATE RATE RATE  STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)
0.08 6.17 75.43 5.93 £9.50 0.463
.17 4.73 57.77 5.93 51.84 0.734
©.25 3.99 48.79 5.393 42.85 0.893
2.33 3.49 42.81 5.93 36.68 1.009
0.42 3.07 37.54 5.93 31.60 1..106.
2.50 2.79 34.07 5.93 28.13 1.172
@.58 2.58 31.2 5.93 25.32 1.224
0.67 2.34 28.66 5.93 22.72 {.269
8.75 2.19 26.72 5.93 20.78 1.299.
2.83 2.05 25.05 5.93 19.11 1.322
@.92 1.92 23.42 5.93 17.49 1.341
1.00 1.81 22.16. 5.93 16.22 1.352
1.25 1.55 19.00 5.93 13.07 1.361
1.50 1.36 16.67 5.93 18.73 1.342
1.75 1.22 14.86. 5.93 8.93 1.302
2.00 1.10 13.42 5.93 7.49 1.248
2.50 0.82 11.25 5.93 5.32 1.107
3.00 2.79 9.68 5.93 3.75 0.938
4.00 0.62 7.57 5.93 1.64 8.546

100 YEAR STORM

STORM RAINFALL INFLOW  QUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE  STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT

—_————.——_-_——_———_—__—_—-—_—.——-_—-_—__-_——-—_—_——._———

@.08 9.52 116.41 5.93 110.48 @.737
@.17 7.49 83.42 5.93 84.48 1.1397
@.25 6.3@ 77.081 5.93 71.08. 1.481
8.33 5.54 67.72 5.93 61.78 1.699
0.42 4.91 60.082 5.93 54.09. 1.893
2.50 4.48 54.73 5.93 48.80 2.033
@.58 4.12 50@.42 5.93 44,48 2.150
©.87 3.80 46.42 5.83 40.48 2.260
@0.75 3.55 43.42 5.93 37.49. 2.343
0.83 3.34 40.83 5.93 34.90 2.414
0.92 3.13 38.30 5.93 32.37 2.482
1.00 2.97 36.33 5.93 30.40 2.533
1.25 2.57 31.38 5.93 25.45. 2.651
1.50 2.27 27.70 5.83 21.76 2.720
1.75 2.03 24.83 5.93 18.90 2.756
2.00 1.84 22.52 5.93 16.59 2.765
2.50 1.56 19,03 5.93 13.10 2.729
3.00 1.35 16.50@ 5.93 10.57 2.642
4
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PROJECT: CROSSRD 3 OVERFLOW CHECK DATE:
ENGINEER:BERNARDIN LOCHMUELLER AND ASSOCIATES, INC

DESIGN RETURN PERIOD: 5\10\25\100
RELEASE RATE PERIOD: 5\10\25\100
WATERSHED AREA. (ACRES): _ “7.81
TIME OF CONCENTRATION UNDEV. (min): 60
RAINFALL INTENSITY (INCHES/HR): 1.82
UNDEVELOPED RUNOFF COEFFICIENT: 0.352
UNDEVELOPED RUNOFF. RATE (CFS): 14.38
DEVELOPED RUNOFF COEFFICIENT: 2.75 .

25 YEAR STORM.

STORM RAINFALL INFLOW  OUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE  STORAGE
(HRS) CINCH/HR) (CFS)  (CFS)  (CFS). (ACRE-FT)

———————.——_-_—-—__—_—_——.———_—_—_—.——-_—___—_—-..—_—_—--_—

0.08 8.02 46.95 5.00 5

0.17 £.20 36.320 5.00 31.30 @.443
@.25. 5.28 30.84 5.00 25.83. @.538
@.33 4.62 27.06 5.00 22.@5 @.807
.42 4.09 23.94 5.00 18.93 @.663
.50 3.72 21.79 5.00 16.79 @.700
0.58 3.42 20.05 5,00 15.05 @.727
@.87 3.15 18.43 5.00 13.43 @.750
@.75. 2.94 17.23 5.0  12.22 @.764
0.83 2.78 16.18 5.00 11.18 @.773
@.382 2.58 15,18 5.00 18.16 @.773
1.00 2.45 14,37 5.00 9.37 @.781
1.25 2.11 12.38 5.00 7.38 @.763
1.50 1.86 18.391 5.00 5.91 2.738
1.75 1.67 8.76 5.00 4.78 @.694
2.00 1.51 8.84 5.080 3.84 0.640
2.50 1.27 7.45 5.00 2.45 @8.510
3.00 1.10 6.45 5.00 1.44 @.361
4.00 @.87 5.08 5.00 a.a7 @.025

PEAK STORAGE (ACRE/FT): 8.78

PEﬁK:STORﬁGEA(CUBIC FT): ERERRRANS

12/10/94

s......_.d...rammmmmuuup&mm

.85
.45
.B5.
A5
.80
.40
.20
.85
.75,
.60
.45
.30
.05
.85
.60
.40
.25
10
.84




PROJECT: ASIH ATE: 2
EReIREL A SRARAREIRS LA el Ler ano assocrates™ IR 11
DESIGN RETURN PERIOD: S\10\25\100

RELEASE RATE PERIOD: S\10\25\109

WATERSHED AREA (ACRES): 7.81

TIME OF CONCENTRATION UNDEV. (min): £0

RAINFALL INTENSITY (INCHES/HR): 1.82

UNDEVELOPED RUNOFF COEFFICIENT: 0.2

UMDEVELCPED RUNOFF RATE (CFS): 2.84

DEVELOPED RUNOFF COEFFICIENT: 0.76

25 YEAR STORM

STORM RAINFALL INFLOW QUTFLOW STORAGE REQUIRED
DURATION INTEMSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CF5) (ACRE-FT)

= - — —— —— - —— —— " e S ———— = T - " T W S " o " > = S

0.08 8.02  47.58 2.84  44.73  0.298
9.17 5.2 35.79 2.84  33.95  0.48!
0.25 5.26  31.25 2.84  28.41  0.592
2.3 4.62  27.42 2.84  24.58  @.576
0.42 4.09  24.25 2.84  21.41  B.749
.50 .72 22.08 2.84 19.24  ©.8e2
0.58 3.42  20.32 2.84  17.47  0.845
@.67 3.15  18.88 2.84  15.84  @.884
0.75 2.94  17.46 2.84  14.61  0.913
.83 2,76 16.40 2.84  13.58  0.938
9.32 2.58  15.37 2.84  12.52  ©.96@
1.00 2.45  14.56 z.84  11.72  0.977
1.28 2.11 12.55 2.84 3.71 1.8
1.5@ 1.88  11.05 2.84 g.21  1.026
1.75 1.67 3.89 2.84 7.85  1.828
2.00 1.51 8.96 2.84 §.12  1.220
2.5¢ t.27 7.55 2.84 4.71  2.98
.00 1.1e §.53 2.84 z.58  @.922
4.0 0.87 5.15 2.84 2.2 9.76€

PEAK STCRAGE (ACRE/FT): 1.93

PEAK STORAGE (CUBIC FT): 44786.42

NN OO

[N N ]

D == —= = —= — .




PRCJECT: CROSSROADS BASIN Z

CATE:

ENGINEER:BERNARDIN LOCHMUELLER AND ASSCCIATES, INC

DESIGN RETURN PERIQD: S\12\25\100

RELEASE RATE PERIOO: S\ 1@\25\100

WATERSHED AREA. (ACRES): - 39.5

TIME OF CONCENTRATION UNDEV. (min): 60

RAINFALL INTENSITY (INCHES/HR): 1.82

UNDEVELOPED RUNOFF COEFFICIENT: 8.2

UNDEVELOPED RUNOFF RATE (CFS): 14.38

DEVELOPED RUNQFF COEFFICIENT: 2.73

25 YEAR STORM

STORM RAINFALL INFLOW QUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)

0.28 g.0z2 231.13 14.3 216.75 1.445
Q.17 6.20 178.72 14.3 164.34 2.328
2.2 5.26 151.81 14.3 137.43 2.863
@.33 4.62 123.20 14.3 118.82 3.268
0.42 4,09 117.83 14.38 1@3.46 3.621
2.50 3.72 187.28 14.38 92.30 2.871
@.58 2.42 98.70@ 14.38 84.32 4.Q@76
3.687 2.15 99.7S " 14.3 76.37 4.264
@.75 2.94 84.80Q 14.3 7@.42 4,401
0.83 2.76 79.68 14.3 g85.28 4.516
0.32 2.59 74.65 14.38 6@.27 4,621
1.09 2.45 70.74 14.38 56.37 4.6397
1.25 2.1 60.97 14.38 48.59 4.853
1.50 1.86 g3.7 14.32 39.32 4.3186
1.75 1.67 48.26 14.28 32.68 4.912
2.20 1.51 43 .53 14.3 29.16 4.853
2.5@ 1.27 36.63 4.38 22.31 4.548
2.22 1.12 21.74 4.3 17.386 4.33
4.20 Q.87 25.09 14.38 10.62 3.540

PEAK STORAGE (ACRE/FT): 4,82

PEAK STORAGE (CUBIC FT): tarnerats

.85
.45
.BS.
.15
.80
.40
.20
.85
.75,
.69
.45,
.39
.05,
.85

—‘—*NFJNNI‘JNLHUIOI-&FLHU‘I

2]
]

.

1.40
1.25
.18
0.84




PROJECT: CROSSROADS BASIN 3 DATE: 12/10/34
ENGINEER:BERNARDIN LOCHMUELLER AND ASSOCIATES, INC

DESIGN RETURN PERIOD:
RELEASE RATE PERIOD:

5\10\25\100
S\ 10\25\ 100

WATERSHED AREA (ACRES): 16.3
TIME OF CONCENTRATION UNDEV. (min): 6@
RAINFALL INTENSITY (INCHES/HR): 1.82
UNDEVELOPED RUNOFF COEFFICIENT: 2.2
UNDEVELOPED RUNOFF RATE (CFS): 14.38
DEVELOPED RUNQFF COEFFICIENT: 8.75

25 YEAR STORM

STORM RAINFALL INFLOW QUTFLOW STORAGE REQUIRED
DURATION INTENSITY RATE RATE RATE STORAGE
(HRS) (INCH/HR) (CFS) (CFS) (CFS) (ACRE-FT)

——-——__—...__...-_..._______—_——.——__...._——————_———-———-——_—_—

.08  8.982 97.99 5.9 32.@6 2.614
0.17 5.20 75.77 5.93 §9.84 @.989
@.25 5.28 54.35 5.93 58.43 1.217
0.33 4.62 56.47 5.93 50.54 1.390
@.42 4.09 49.96 5.9 1 44.02 1.541
2.50 3.72 45.4 5.93 39.55 1.648
@.58 3.42 41.85 5.93 35.91 1.736
9.67 3.15 38.47 5.93 32.54 1.817
2.75 2.94 5.9 5.93 30.02 1.876.
2.83 2.76 33.77 5.93 27.84 1.926
®.92 2.59 31.65 5.92 25.72 1.972
1.20 2.45 29.39 5,83 24.26 2.005
1.25 2.11 25.85 5.83 19.91 2.074
1.50 1.86 22.77 5.83 16.83 2.104
1.75 1.67 20.3 5.92 14.44 2.1e8
2.20 1.51 18.46 5.93 12.52 2.887
2.50 1.27 15.58 5.93 9.62 2.005.
2.00 1.10 13.45 ' 5.83 7.52 1.88%
4.00 2.87 10.60 5.93 4.67 1.555

PEAK STORAGE (ACRE/FT): 2.11

S-—-‘—'—‘“NI‘QNNNI‘JO«IGIMP#U'IU’

.85
.45
.65
.15
.8@
.40
.20
.85
.75
.60
.45
.30
.05
.85
.60
.40
.25
.10
.84
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RUNOFF COEFFICIENTS

/



Appendix C
Page 1 of 2

PROJECT NAME
PROJECT NoO. SHEET No.
MADE BY DATE

L BERNARDIN ¢« LOCHMUELLER

& ASSOC.

CHKD. BY DATE

®

BLA PROJECT No.

DETAIL SKETCH

'Wée’/g«# 7EDL GDEJ/EZD/vED Z,wﬁ: c?og‘,c'ﬁc//_—_-—/t/rj

S

sy Mo L
Forps ¢ K w (omBmED Oe/c X0.7= 0927
/o{s = THEY S ZEYa 3<c9.73,: L5

———

ma ouHar 0.1495 /40 X 8. o =07

R

. ;%%%5;2559'772”&/ A5en O70AC X joo= .70
=X
T oS AC. 17 .

R

B s eeen =

T B i Ao Owbwes 228/ X 07 =/ Loz
AgRgRsp Lo (b1 S8 XK 0B = #/3

e . i o o

- Outlof soz zdoXOf = 0k

1 -4 l;%71;LUZE%J ;Lﬁiﬁfkﬂjzg}’kﬁ/ =3 /,557
Sedtlern /774107'0,: lor ot ZE3/ x < 275 = - 7/, 24

7 & 7A'C Zo -

¥ SUMMARY.

| é%?/z.fos =[oq6

/Q‘; /" ___:’ 3,752 et e et et i s oo

ITEM QUANTITY

PAGE

_COMPUTED "BY "™ ©ckp i NUR R ST A S WA S



BERNARDIN « LOCHMUELLER
& ASSOC.

®

DETAIL SKETCH

Appendix C
Page 2 of 2

PROJECT NAME
PROJECT No.
MADE BY
CHKD. BY
BLA PROJECT NoO.

SHEET No.
DATE
DATE

ﬁé/&/ No 2,

T Boss FA Combwer LoT7x 70 = OF5
KBtz A7 o o7 46 & /4.6px75= /)0
| //ME—: O.5x /o= O.5°

. N T T T . el /é 25 7 g /Z Z(a

- Rzefpeesy =
***** ERES - - R e B
_  SUMMARY
‘comPuTED BY -~ CKD H-rrre



APPENDIX D1

SOUTH BASIN NO. 1
(OUTLET PIPE CALCULATIONS)

’



e

Appendix D-1
South Basin No.

1

Date

Sheet No.

L Project Nam
' BERNARDIN - LOCHMUELLER ProjectNo.
- & ASSOC. Mace By

— By

BLA Project
DETAIL SKETCH

No.

Date

ﬁj‘(_ﬁ)%&?hf i i e ul youxﬁ.‘:uﬂ.\
ZIAZRR b /f' !
o 226007 N4 PU=aaE R
7 1’ -n / -t t
— X io curier 1227
( 26550 (ScreeLzes)
OuFI T
fﬁm M\‘J OUTLET
Llxig’
CRRCE CALL-ULATLON L=7 ,
—_— — )
Mow. aufow: C2= od & (Za (1254 %) e
Jenn T operan
224 (0.0) (K) || 2(322)( 7%2-1.5°8)
7, 84= 4719 A
et W [ ] N
S
../,\»(_,'_/.;i - et e s ot
SUMMARY
ITEM QUANTITY]| PAGE
COMPUTED BY CKD

0= 7
- 2

<




Lt e

- CURRENT- DATE:"

10-19-1994" -~ T e o+ ci FILE DATE: 10718/94

CURRENT TIME: 11:55:45 FILE NAME: CROSSROI

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ~ FHWA CULVERT ANALYSIS dddddddddddddddddddddddddd
dddddddddddddddddddddddddd HY-8, VERSION 4.0 dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
! C SITE DATA ! CULVERT SHAPE, MATERIAL, INLET :
P U Jmmmm e e e e :

' Lt INLET OUTLET CULVERT | BARRELS i

Ut ELEV. ELEY. LENGTH | SHAPE SPAN  RISE MANNING  INLET ]
LE L (FTY (FT) (FT) ! MATERIAL (FTY (FT) n TYPE !
! =?7z¢:?><i ----------------- e :
b 2/;88 Se / 385.00 150.01 ! 1 RCP 1.26  1.25  .012  CONVENTIONAL!




dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

FILE: CROSSRDI CULVERT HEADWATER ELEVATION (FT)
DISCHARGE ol 2 3 4 5
— o /385.50(7%) 0.00 0.00 2.00 0.00
«ff-}i S
= ! 386.83 0.20 .00 0.20 .20
;\
n 1 387.02 2.00 2.00 0.00 0.00
Ic
gﬁ 2 387.18 0.00 2.20 0.00 2.00
i
EY 2 387.31 0.00 2.20 0.00 0.20
J5) S——
— . 3 387.43 0.00 0.20 0.00 0.00
3 387.54 2.00 2.00 2.00 0.00
3 387.55 2.00 0.00 0.00 9.00
4  387.76 2.00 0.00 0.00 0.00
5 387.87 0.00 0.00 0.00 0.00
5  388.00 0.00 0.00 0.00 2.00
8  388.80 0.00 0.00 0.00 0.00

The above Q and HW are for a point above the roaduay.

DATE: 10/18/94

8 ROADWAY

0.00 388.50

8.020 388.52

.90 388.54

©.00 388.55

0.00 38

g.56

@.00 388.57

.20 388.58

.00 388.58

0.00 388.50

©.00 388.61

0.00 388.61

2.20

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

T L OWET 7 89 (55 «

Hl

| v
LLDUJK\YGK AC«TL\ [N O‘-«\\“\' ‘-\j\' oL ( L;

B Uer Ovetdwaa
] * ‘

/ ‘

\

v -
[N o T T

e T

Ly ey R B N R

L e | \v/l” Iqu\ v oA
RS - [V VATSIE SN S
y



CURRENT DATE: 10-18-1994 - - “_MMMWWWWME¥F§HPHTE: 19/19/84

CURRENT TIME: 11:55:45 FILE NAME: CQOSSRD1
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd;ddddddddddddd
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1.25 BY 1.25 ) RCP
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
DIS- HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET . TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEPTH VEL. DEPTH
(cfs) (fi) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (fi)
ddddddddddddddddddgddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
2 {méSS.SO /0.00 0.0 O-NF ?.00 9.00 ©.0¢ 0.00 0.00 1.00
1 %598785 @.33 0.33 1-S2n 0.22 .27 3.33 0.22 .20 1.00
1 387.02 @.52 @.52 1-S2n @.31 @.3% 4.11 @.31 0.00 1.00

2 387.18 .58 ©.68 1-S2Z2n @.39 .48 4.59 0.39 0.22 1.00

2 387.31 @.81 .81 1-S2n 0.45 @.56 4,395 Q.45 2.00 1.00
3 387.43 ©.93 ©0.33 1-S2n @.51 .63 §.25 0.51 0.00 1.00
3 387.54 1.04 1.24 1-52n .57 ©.68 5.51 ©.57 ©0.00 1.00
3 38?)55' 1.05 1.85 1-S2n @.58 .70 5.53 0.58 2.00 1.09

4 387.78 1.28 1.26 5-S2n 0.688 0.81 5.91 0.8 0.00 1.00
s 387.87 .37 1.37 &-S2n ©.73 ©.86 6.07 ©.73 0.00 1.00
5§ $88.00 1.50 {.5¢ S-S2n ©.78 ©.%3@ 6.1 0.78 ©.00 1.00
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
El. inlet face invert 386.5@ ft El. outlet invert 385.00 ft
El. inlet throat invert 0.20 ft El. inlet crest 0.00 ft

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd




dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

*xx%x+ SITE DATA *****“CULUERT INUERT *#%%xxxxxxxx¥*

INLET STATION (FT) 2.00
INLET ELEVATION (FT) 786.50
QUTLET STATION (FT) 150.09
QUTLET ELEVATION (FT) 385.00

NUMBER OF BARRELS |
SLOPE (V-FT/H-FT) 2.0100

CULVERT LENGTH ALONG SLOPE (FT) 150.01

»+*#% CULVERT DATA SUMMARY FEEFRRFRRRE XA RN

BARREL SHAPE CIRCULAR
BARREL DIAMETER 1.25 FT
BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd




CURKKENT UAlE: 1w—i3=1334% rliLE UmiEs 1w/ 19/94 700

CURRENT TIME: 11:55:45 ' FILE NAME: CROSSRDI

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd TAILWATER dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

CONSTANT WATER SURFACE ELEVATION

386.00

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ROADWAY OVERTOPPING DATA dddddddddddddddddddddddddd

ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddéddddddddd

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 12.00
CREST LENGTH (FT? 50.00
OQERTOPPING CREST ELEVATION (FT) 388.50

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

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

_“”aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

T U RN ’ 'Clth;A.bV .n:::_(‘?" UFQT FLOL\‘S (CFS) . =




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

FILE: CROSSROD! SUMMARY OF CULVERT FLOWS (CFS) DATE: 1@-18-1994

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

ELEV (FT) TOTAL 1 2 3 4 5 § ROADWAY ITER

386.50 ) 2 0 0 0 0 0 e 1
386.83 1 | ) ) 0 0 0 o 1
287.02 1 1 0 ) 2 ) 0 2 1
387.18 2 2 ) 0 0 0 0 e 1
387.31 2 2 ) 2 0 0 ) 2
387.43 3 3 0 ) 0 0 ) o 1
387.54 3 3 0 ) 8 0 0 2
387.55 3 3 0 2 ) ) ) g
387.76 4 4 2 2 0 0 0 o 1
387.87 5 5 ) ) 0 0 0 o 1
388.00 5 5 0 ) ) ) ) o

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

PRESS: <P» TO PLOT TOTAL RATING CURVE
. <T> TO DISPLAY TABLE FOR EACH CULVERT
(E> TO DISPLAY ERROR TABLE
<R> TO PRINT REPORT
<H> TO RETURN TO HEADWATER TABLE
CENTER> TO RETURN TO OPTION MENU

i-Help 2-Progr 3-Time 4 5-End 8 7 8 g9-00S 10
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CENTRAL BASIN NO. 2
(OUTLET PIPE CALCULATIONS)

’



Appendix D-2
Central Basin No. 2

L Project Name
BERNARDIN : LOCHMUELLER ProjectNo. ___ SheetNo.
NS & ASSOC. MadeBy — Date
= — Chkd.By ___ Date

BLA Project No.

DETAIL SKETCH

cvet Fuo
= SlzrouueG
- anig; =S — L BARIN T Ao
% s Lo ' s , T
’/""' - -
Zool_ 3¥pBok . — I
T 5__ Tiom 16"¢ ourier ZAEs %
) ~— e Z > )
N OZ|Fice (e Tlre@ zep.E0 > )
ﬁ/\mw SUTLET
OriFee ChteuLpTion]
i 1 2'/?4 ’ ] :‘?
/ _ d P
Mlow Outrtow C%: can A \& Zj @Lfa i) 1 1
—— 7 3% _ 2k = |
14 = (0.0)(A) \ 29 (&7 )
4.2~ 62D
A= 2208F .,
Obpidl)= = ;/:’:—:—_—'-,“ A k=
J
SUMMARY
ITEM QUANTITY] PAGE

COMPUTED BY CKD




CURRENT DATE: 12-01-1394 FILE DATE: 1-12-94

CURRENT TIME: 07:41:51 FILE NAME: CROSSRDZ

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ~ FHWA CULVERT ANALYSIS dddddddddddddddddddddddddd
dddddddddddddddddddddddddd HY-8, VERSION 4.0 dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

PG SITE DATA i CULVERT SHAPE, MATERIAL, INLET i

! L INLET OUTLET CULVERT | BARRELS i

it U I ELEV. ELEV. LENGTH | SHAPE SPAN  RISE MANNING INLET ]
VL (FTD (FT) (FT) i MATERIAL (FT) (FT) n TYPE i
| fomm e e T ianat bttt bbbttt {
V1 | 386.40  386.06 115.08 t 2 RCP 1.50 1.50 .012  CONVENTIONALI
V. P i
V30 i i
P4 ' i
I 51 i i
i B 1 i i

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

FILE: CROSSRD2 CULVERT HEADWATER ELEVATION (FT) DATE: 1-12-94
DISCHARGE 1 2 3 4 5 §  ROADUAY
0  396.40 0.00 0.00 0.00 .0.00 0.00 389.00
! : 2 386.97 0.00 0.00 2.00 2.00 0.00 389.18
‘ig—'i 4 337.21 0.00 0.00 .00 0.00 0.00 389.28
fgg B 337.42 0.00 0.00 0.00 2.00 0.00 389.37
ig; 8 337.60 0.00 0.00 0.00 .00 .00 389.45
e 10 387.78 0.00 .00 0.00 2.00 2.00 389.51
§é 12 387.95 0.00 0.00 0.00 0.00 0.00 389.58
_E%% 14 388.12 0.00 0.00 .00 0.00 .00 389.64
“wWM”‘Pts 388.32 0.00 0.00 .00 0.00 0.00 389.68
18 388.71 0.00 0.00 0.00 0.00 .00 389.75
20 389.05 0.00 0.00 0.00 0.00 0.00 389.80
24  399.81 0.00 0.00 0.00 0.00 .00 0.00

The above Q and HW are for a point above the roaduway.

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
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5/ W/e'ff OFE,&:IU'? /A Fro £ Fee OF
_Posx. . é FEFER S OFIFcE ot <ht oNE
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CURRENT DATE: 12-01-1994 FILE DATE: 1-12-94
CURRENT TIME: @7:41:51 FILE NAME: CROSSRDZ
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 1.5 BY 1.5 ) RCP
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
DIS- HEAD- INLET  QUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEY. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (fi) (ft) (fps) (ft) (fps) (ft)
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
@ 386.40 0.00 2.00 O-NF 2.00 ©0.00 ©0.00 0.00 ©0.00 -0.06
2 386.97 0.47 ©.57 2-Mic .40 0.37 2.97 0.37 0.00 -0.06

4  387.21 .73 @.81 2-M2c 8.58 0.53 3.5 ©0.53 0.00 -0.06

8 387.42 ©.95 1.02 2-M2c ©.74 ©@.65 4.04 0.65 0.00 -0.06
8 387.00 1.13 1.20 2-Mic @.88 0.76 4.42 @0.76 0.00 -0.06
16 387.78 1.30 1.38 2-M2c 1.82 0.86 4.79 ©0.86 0.00 -0.06
12 387.95 1.4B 1.85, 2-M2c 1.19 ©.94 5.12 @.94 0.00 -0.08
14 388.12 1.64 1.72 B-FFn 1.50 1.2 3.96 1.5¢ 0.00 -0.06
15 388.32 1.77 1.92 B-FFn 1.50 1.87 4.37 1.50 0.00 -0.06
18 388.71 2.03 2.3t B-FFn 1.50 1.16 5.9 1.50 0.00 -0.06
20 389.45 2.27 2.65 GB-FFn 1.50 1.22 5.66 1.50 ©0.00 -0.06

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
El. inlet face invert 386.40 ft El. outlet invert 386.06 ft
El. inlet throat invert 2.00 ft El. inlet crest 0.00 ft

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



xxxxx SITE DATAH xxxxx CULVERT INVERT REXXERRRRRARRR

INLET STATION (FT)
INLET ELEVATION (FT)
QUTLET STATION (FT)
QUTLET ELEVATION (FT)
NUMBER OF BARRELS

" SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG

«x*%% CULVERT NATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING’'S N
INLET TYPE
INLET EDGE AND WALL

INLET DEPRESSION

dddddddddddddddddddddddddddddddddddddddddddddddddddddd

2.00
386.40
115.00
386.@6

2

?.0030

SLOPE (FT) 115.00

AEERERRERRRRARRAERRRRAAA
CIRCULAR
1.50 FT
CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE WITH HEADWALL

NONE

dddddddddddddddddddddddddd



CURRENT DATE: 12-01-1994 FILE DATE: 1-12-94

CURRENT TIME: @7:41:51 FILE NAME: CROSSRDZ

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd TAILWATER dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

CONSTANT WATER SURFACE ELEVATION

386.00

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ROADWAY QUERTOPPING DATA dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

ROADWAY SURFACE . GRAVEL
EMBANKMENT TOP WIDTH (FT) 10.00
CREST LENGTH (FT) 10.00
QUERTOPPING CREST ELEVATION (FT) 389.00

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

FILE: CROSSRDZ SUMMARY OF CULVERT FLOWS (CFS) DATE: 12-01-1994

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

ELEV (FT) TOTAL 1 2 3 4 S & ROADWAY ITER
386.40 @ @ @ ) i} @ (i 0 1
386.97 2 2 0 @ 2 i} 2 @ 1
387.21 4 4 @ @ @ i} @ 2 1
387.42 6 6 a @ i} 2 (i a |
387.60 8 8 @ i} (] a 0 @ l
387.78 10 10 @ 2 i} 0 e @ 1
387.95 12 12 ] @ Q @ 0 @ 1
388.12 14 14 @ ) 2 0 0 @ 1
388.32 15 15 0 ] i} @ @ @ 1
388.71 18 18 ) 2 2 @ 0 @ 1
3839.01 20 20 @ Q @ @ 0 @ 10

:::::::::::::::::::::::::::::::::::::::::::::::::::::::

389.00 20 20 ] Q ] @ 0 @

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PRESS: <P> TO PLOT TOTAL RATING CURVE
<T> TO DISPLAY TABLE FOR EACH CULVERT
<E> TO DISPLAY ERROR TABLE
{R> TO PRINT REPORT
<H» TO RETURN TO HEADWATER TABLE
{ENTER> TO RETURN TO OPTION MENU

{-Help 2-Proar 3-Time 4 S-End 6 7 8 3-D0S 10



APPENDIX D3

NORTH BASIN NO. 3
(OUTLET PIPE CALCULATIONS)

#



Project Name
BERNARDIN LOCHMUELLER Project No. Sheet No.

N~ ASSOC. Made By Date
Chkd. By Date

y

BLA Project No.

Eerme D34 5 mi -
Gow P ~ ,\E

[ 2L oureer b€ N

Orifee (ChleuaTiond

Hlows outeions G- ed w12
(LX) \2622)( 157, 1332

5.9% = (W)(A)N 2(z22)(1.851- 15¢)
59%= 5(k)
g =k

OYMJ(D“ > Sl‘Xl"’ﬁ”




CURRENT DATE: 10-139-1934 FILE DATE: 1@/19/94

CURRENT TIME: 12:51:21 FILE NAME: CROSSRD3

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd FHWA CULVERT ANALYSIS dddddddddddddddddddddddddd
dddddddddddddddddddddddddd HY-8, VERSION 4.9 dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
i C SITE DATA i CULVERT SHAPE, MATERIAL, INLET {
B T e e g
i L.} INLET OUTLET CULVERT ! BARRELS . {

iV CELEV. ELEV. LENGTH | SHAPE SPAN  RISE MANNING INLET {

PE L (FT) (FT) (FT) ! MATERIAL (FT) (FT) n TYPE i
] ) e —— —— { ______ - - —— ——— ___}
i1 | 386.38 386.16 112.08@ ! 1 RCP _ 1.75 1.75 .012 CONVENTIONAL

{5 .z' :

i 8

—
-

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd




SUMMARY OF CULVERI

ELEV (FT)

TOTAL
386.38 )
386.92 1
387.16 2
387.34 3

+  387.51 4

;;i 387.65 5

éﬂ 387.82 3
s87.87 6
388.07 8
388.22 g
388.40 10
388.50 10

ddddddddddddddddddddddddddddddddddddddddddddddd

FLUWD VL2

8]

1@

10

8]

@

)

]

2

---------

)

)

@

@

m

@

]

ROADWAY ITR

0

@

QUERTOPPING

1

1

ddddddddddddddddddddddddddddddddd

et e e s mtn g e e



dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CROSSRD3 DATE: 1@/13/%4
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT)? FLOW(CFS) ERROR(CFS) ERROR
386.38 Q.20 2 ) 2.00
386.92 @.22 1 G} ?.20
387.16 ?.00 2 @ 0.29
387.34 0.00 3 2 ©.00
387.51 .00 4 2 2.00
387.85 @.20 S @ @.09
387.82 2.00 S ? @.99
387.87 ?2.20 5 @ @.29
388.07 2.00 8 @ 0.00
388.22 0.2 9 @ @.00

388.40 @.00 10 @ 0.00
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
{1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd




CURRENT DATE: 1@8-19-1994

CURRENT TIﬁE: 12:51:21

ddddddddddddddddddddddddddddddddddddddddddd

FILE DATE:

18/13/94

FILE NAME: CROSSRD3

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1.75 BY 1.75 ) RCP

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

DIS- HEAD-

INLET

CHARGE WATER CONTROL(CONTROL; FLOW NORMAL CRITICAL

FLOW ELEV.
(cfs) (ft
ddddddddddddddd

@ 386.38
1 386.82
2  387.16
3  387.34
/)
A
J 4  387.51
B
£ S  387.65
~J

DEPTH

ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

1 § 387.82.

6 387.87.
g 388.07
g  388.22

10 388.40

@

Q.

(ft?

.00

43

.67

.87

©.00

0.54

@-NF

(IZEE:>2—MZC

1.49

1.69

1.84

2-M2c.

2-M2c

E-FFn

Q.

@.

00

.78

.90

.03

.75

@.

2.

1

1.

1.

@2

36

.51

.62

.93

.25

11

17

@

r

[6%

[63]

3.

4.

.00
.86
.45
.89
.24
.54
.81
.91

.32

74

16

0

Q.

1

1

CoutLen)
QUTLET
DEPTH TYPE DEPTH DEPTH VEL. DEPTH
(f1) <(F&> (ft) (ft) (fps) (ft)

.00

36

.Sl

.62

.73

.82

.90

.93

.05

.75

.78

ddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddd

TAILWATER

JEL. DEPTH

2.

8.

Q.

2

(fps)

00

29

.00

.00

.00

.00

.00

.00

.00

00

.00

(£1)

-0.18
-0.186
-0.18
-0.16
-9.186
-0.16
-2.18

-0.16

-2.16

-9.16

-0.18

ddddddddddddddddddddddddddddddddddddddd

-

El. inlet face invert

El. inlet throat invert

ddddddddddddddddddddddddﬁddHHAHAAAA444

385.38 ft

0.00 ft

El.

El.

outlet invert

inlet crest

ddddddddddddddddddddddddddddddddddddddddd

386.16 ft

S 0.00 ft

AJJJJJJJJJJJJJJJJAJAAAAAAAJJJJJJI

|||||||||




**%dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddcdccccuucucuu

22xxx%x SITE DATA *#xx*x CULVERT INVERT ##xxxsexxrixi®

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 386.38
QUTLET STATION (FT) 112.09
QUTLET ELEVATION (FT) 386.16

NUMBER OF BARRELS 1
SLOPE (U-FT/H-FT) 0.0020

CULVERT LENGTH ALONG SLOPE (FT) 112.00

sx*+#% CULVERT DATA SUMMARY FERERRFXRFRXIEXFRRRET RS

BARREL SHAPE CIRCULAR
BARREL DIAMETER 1.79 FT
BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



ol

CURRENT DATE: 1@-139-1SS4 FILE DATE: 10/19/84

CURRENT TIME: 12:51:21 FILE NAME: CROSSRO3

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd TAILWATER dddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

CONSTANT WATER SURFACE ELEVATION
386.00
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ROADWAY OVERTOPPING DATA dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 10.00
CREST LENGTH (FT) 50.00
L5 QVERTQPPING CREST ELEVATION (FT) 388.50

% % SR . . - e -
e o ACem e e T - SemL VR ST . M T . 3 . - : R - .. B -~ -
- L RSP N —a v B emiie ai. e we

iroa . dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd -



APPENDIX E

EXISTING/PROPOSED BASIN CAPACITIES
(ALL BASINS)

’



BPraiy No L

‘Tapb 22L. 0

&1 ©°

3R . 00

2850

Bhoind o ZA

i‘zﬁ. 286.So

3&].e

&% oo

38850

Dhod No 7B

ftot_ 2650
2§7.00

2388.co

28850

15,940 SF

2§ 529 SF

2¢368 sF

14,985 =F
2l o =F

25/ ole SF

21,941 5F

> 15/‘5Lo?> cFE —
22 @IZCF —» 33 4357

S leecp T 51 CF >

(5 SBCE

| Exabs R

| M80rgD. |

o429 cF —> 10429 CF
4eocr —7 2387 cr
1> 2e] CF —> 41 o6 CF

| Bhoiozié 28 (oubived
260,550 > 49,59> CF

!

|

Bl |58, 29! CF

l .’:58.oo>_ :
288-=0

\/-l ZI# I CF ¢ gceeds
{ 2(4 215 LZEXRD.

15,8535+ >__ 29 loh CF—> 5‘1/!(0401:

80,712 >F

qo,473 SF

‘15(2%3 SF

D= 95, S CF > 124762 CF

e, 416 CF 7 V1| 180CF



Proid  Ne >

o o, |lo4 SF
L 2%l ) - 3138 CF —

23 . oo W4, 44 SF
S s

)&75QF - log, ol CF
220,00 13300 <F
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APPENDIX F

BOX CULVERT DATA
#



ﬁa@ge N

Project Name

BERNARDIN - LOCHMUELLER Project No. Sheet No.
x & ASSOC. Made By Date
Chkd. By Date
BLA Project No.
éc\xeuurﬂc oF ﬁ/cchcjcfc( F"—ouos
COO"VL‘ou'hUG‘ Teo \) wq Os OTzeEer Q‘/O%kal

= 'DZA\ (.4OT\ACV¢- (wpot '—U‘OJ
= e Y Q”Z‘a. DB Goere 245 CF.

3L CPS.
. Nodel o B Huvouqly guloce™
t Troducl 24 CF @ gL 239.G1

= ﬂnﬁﬁ Wu\ﬁﬁiscaeﬁb 1.1

[ 5. |

T Zl"ﬂf_ff\‘ =
.44 7% pe Frow e
“ D/ Mpclel o ZBeFs @ EL £1.7

(sec veort)
Y

élmrm'{ Hous
2471
12 F'aro_so)i. \/qum S& Qyot,c,:uc‘ ‘
22 1
2
4— MLz Eox As (14 ,,
26 Cf5. LA \-\«{dwu.\(c. CAFaa{Y checl-

Lms‘«w- 215 o2l B REDD.)




QFCC, Tl s
v Vﬁ(c‘&&

Fews .

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

FILE: CPCC27 SUMMARY OF CULVERT FLOWS (CFS) DATE: 10-27-13%84

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ELEV (FT) TOTAL i 2 3 4 5 § ROADWAY ITER
386.31 @ @ @ 2 @ @ @ U} 1
386.41 3 3 2 @ @ 2 i 2 1
386.39 5 5 @ 2 2 @ @ @ 1
386.46 8 8 2 2 @ 2 @ 2 |
386.57 10 10 @ 2 @ @ [} @ 1
386.71 13 13 2 ) i} @ @ 2 1
386.92 15 15 @ 2 ] (] @ @ |
387.05 18 18 2 2 2 @ 2 5} 1
387.25 20 20 @ 0 i @ (] ? 1
387.486 23 23 2 ) ) 2 U} 2 1
387.89 _EE. 25 i} 2 2 (] @ 0 1

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

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

PRESS: <P> TO PLOT TOTAL RATING CURVE
<T> TO DISPLAY TABLE FOR EACH CULVERT
<E> TO DISPLAY ERROR TABLE
<R> TO PRINT REPORT
<{H> TO RETURN TO HEADWATER TABLE
<ENTER> TO RETURN TO OPTION MENU

{-Help 2-Progr 3-Time 4 S5-End B 7 8 9-00S 10



CURRENT DATE:

CURRENT TIME:

14:29:48

18-27-1994

Bant e
thodew vmt‘“’ﬂc 4

FILE DATE: 18/15/%94

FILE NAME: HARTARCH

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddd

dddddddddddddddddddddddddd

FHWA CULVERT ANALYSIS

HY-8, VERSION 4.9

dddddddddddddddddddddddddd

dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

P Co

v U

Lo

AV

[ ]

1 51

B 1

INLET

ELEV.

(FT?»

SITE DATA

QUTLET

ELEV.

(FT)

CULVERT

LENGTH

(FT)

i
i

1
i

CULVERT SHAPE, MATERIAL, INLET |

BARRELS

SHAPE

MATERIAL

SPAN

(FT)

RISE MANNING INLET !

(FT) n TYPE i

6.77 .034  CONVENTIONAL!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

FILE: HARTARCH CULVERT HEADWATER ELEVATION (FT) DATE: 1@/15/84
DISCHARGE 1 P 3 4 5 ) ROADWAY
@ 383.80 ©.00 .20 2.00 0.00 2.00 389.87
30 385.74 ©.00 2.00 2.00 @.00 0.00 350.94
50 386.61 0.00 ©.00 0.00 0.00 0.00 380.25
30 387.31 0.00 .00 @.209 2.20 ®.00 380@.42
120 387.82 2.00 0.00 ©.00 ©.00 0.060 380.57
150 388.47 0.00 2.00 0.09 @.00 @.00 3580.71
180 388.97 @.00 0.00 .00 0.20 .00 39@.84
210 389.22 2.00 2.00 2.20 2.20 0.09 380.95
240 389.60 @.00 @.00 .00 2.00 @.00 391.@7
250 389.71 ©.00 0.00 0.00 2.00 0.00 331.11
300 390.25 0.00 @.00 ?.00 0.00 2.29 391.28

390 391.40 0.20 0.00 0.00 .00 .00 0.00
The above Q@ and HW are for a point above the roadway.

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



ra

D E: 10-27-13994 FILE DATE: 10@/15/94
T E: 14:29:46 FILE NAME: HARTARCH
idddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
'REORMANCE CURVE FOR CULVERT # 1 - 1 ( 10.21887 BY §.766866 ) CSPA
id”dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
«ZAD-  INLET QUTLET
\TER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET TAILWATER
ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
fi) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
ddﬂdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

~33.8¢ 0.00 0.20 O-NF 2.00 0.00 .00 0.00 ©0.00 -0.04

35.74 1.45 1.94 3-Mit 1.8 0.90 1.99 1.88 1.70 1.89

386.61 2.1 2.81 3-Mit 2.28 1.35 2.53 2.87 2.7 2.87 dddddddd
37.31 2.87 3.51 3-Mit 2.91 1.66 3.83 3.27 2.32 3.27

387.92 3.18B 4,12 3-Mit 3.53 1.96 3.48 3.78 2.5t 3.78

-38.47 3.83 4,87 3-Mit 4.18 2.22 3.96 4.22 2.66 4.22

'38.97 4.07 5.17 3-M2% 4.93 2.45 4.31 4.81 2.79 4.81
389.22 4,48 5.42 GB-FFn 6.77 2.69 3.85 6.77 2.92 4.96
39.60  4.87 5.86 &-FFn 6.77 2.9@¢ 4.40 6.77 3.03 5.14

389.71 5.00 5.91 6-FFn 6.77 2.97 4.53 6.77 3.05 5.18
39.25 5.63 6.45 6B-FFn 6.77 3.3l 5.5t 6.77 3.14 G5.33
id 'dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
El. inlet face invert 383.80 ft El. cutlet invert 383.64 ft
inlet throat invert 2.00 ft El. inlet crest 0.00 ft

jddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



CURRENT DATE: 1©-27-1984 FILE DATE: 10/15/34

CURRENT TIME: 14:29:48 FILE NAME: HARTARCH

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd TAILWATER dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

s+x*%* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: HART
MAIN CHANNEL AND LT & RT QUER BANKS FILE DATE: 1@/15/94
LEFT CHANNEL BOUNDARY 3
RIGHT CHANNEL BOUNDARY 7
MANNING N LEFT OVER BANK 2.040
MANNING N MAIN CHANNEL 0.04S
MANNING N RIGHT QUVER BAN @.040
SLOPE OF CHANNEL (FT/FT) 2.0019
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 390.00
2 1.00 389.00
3 200.00 388.50
4 207.00 384.90
=) 212.00 383.60
) 217.00 383.60
7 222.00 388.60
8 441.00 389.00



sx#xxx% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS? (PSF)
.00 383.60 0.000 -2.04 2.00 .20
30.00 385.53 @.254 1.89 1.70 .15

50.00 386.31 ?.264 2.87 2.07 @.202

90.00 386.31 ®.270 3.27 2.32 B.24
120.00 387.42 0.275 3.78 2.51 0.27

156.00 387.86 0.278 4.22 2.68 0.30

180.020 388.25 0.281 4,81 2.79 @.32
212.00 388.60 0.283 4.396 2.92 .34
240.00 388.78 0.286 5.14 3.03 @.36

250.00 388.82 @.288 5.18

Ol
Q
m
S
Ol
-

300.00 388.97 ?.288 5.33

Gl
~
[
Ol
w

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ROADWAY. QUERTOPPING DATA dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 24.00
CREST LENGTH (FT) 50.00
QUVERTOPPING CREST ELEVATION (FT) 389.87

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

FILE: HARTARCH SUMMARY OF CULVERT FLOWS (CFS) DATE: 10-27-13394

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ELEV (FT) TOTAL 1 2 3 4 5 & ROADWAY ITER
383.80 @ 0 ) 2 @ @ @ @ 1
385.74 30 30 2 @ @ @ 2 2 1
386.61 60 50 @ ) i @ ] @ !
387.31 30 30 @ Q 2 2 @ @ 1
387.92 120 120 @ [} @ @ il @ 1
388.47 150 150 @ 2 ) @ 5 @ 1
388.97 180 180 @ @ @ @ /] @ 1
389.22 210 210 2 2 2 0 2 @ 1
389.6@ 240 240 @ @ @ @ 2 @ 1
389.69 250 248 @ 5} @ @ @ ] 4
3490.02 300 271 @ 2 2 @ @ 28 4

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

389.67 247 247 e ) o ) ) )
PRESS: <P> TO PLOT TOTAL RATING CURVE
<T> TO DISPLAY TABLE FOR EACH CULVERT
<E> TO DISPLAY ERROR TABLE
<R> TO PRINT REPORT
<H> TO RETURN TO HEAOWATER TABLE
<ENTER> TO RETURN TO OPTION MENU

{-Help 2-Progr 3-Time 4 S-End 8 7 8 3-D0S 10



CURRENT DATE:

CURRENT TIME:

15:23:36

19-27-13834

(,H’Yam“c.\‘ Z\/d’ «—"r
\\}zﬂu\,g;},

Al 1225 23 g,
Wfjenz By ay \Zakc.L,

1
i

FILE DATE: 18/15/94

FILE NAME: HARTBOX

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

dddddddddddddddddddddddddd

dddddddddddddddddddddddddd

FHWA CULVERT ANALYSIS

HY-8, VERSION 4.@

dddddddddddddddddddddddddd

dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

i C

U

ra

Gl

i 5

¢ B

e o = = = = = — — o —— = — ———

INLET

ELEV.

SITE DATA

QUTLET

ELEV.

(FT)

381.75

CULVERT

LENGTH

(FT)

76.00

t
1

CULVERT SHAPE, MATERIAL, INLET : i

BARRELS

SHAPE

MATERIAL

SPAN

(FT)

RISE MANNING INLET i

(FT) n TYPE i

4,00 012 CONVENTIONALI

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

FILE: HARTBOX

DISCHARGE

Q

49

400

560

393.1

CULVERT HEADWATER ELEVATION (FT)

Q.

@.

(3]

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

la}

00

2

2.

.20
.00
.00
.00
.00
.20
.00
.00
.00
.00

.00

20

0.00

.00

.00

@.00

0.00

.00

.00

0.020

2.00

.00

2.00

a.

.20

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

20

The above Q and HW are for a point above the roadway.

DATE:

186/15/734

& ROADWAY
.00 380.00
.00 390.89
.20 391.¢8
.00 391.40
.00 391.68
.00 391.393
.00 3392.18
.20 392.40
.00 392.60
.00 392.83
.00 393.03
.00 2.00

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



CURRENT DATE: 1@-27-1394 FILE DATE: 10/15/94
CURRENT TIME: 15:23:36 FILE NAME: HARTBOX
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
PERFORMANCE CURVE FOR CULVERT # 1t - 1 ( 12 BY 4 ) RCB
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL QUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

@ 383.60 0.00 1.6@ ©-NF .00 ©0.00 0.00 0.00 ©.00 1.85

40 385.57 1.21 3.57 3-Mit 0.64 .76 ©.88 3.78 1.70 3.78
8@  386.38 1.91 4.38 4-FFt 1.01 1.12 1.67 4.00 2.07 4.56
120 387.08 2.48 5.@8 4-FFi 1.32 1.46 2.50 4.00 2.32 G5.16
160 387.71 2.99 5.71 4-FFt 1.60 1.77 3.33 4.06 2.5V 5.87
200 388.32  3.48 6.32 4-FFt 1.85 2.06 4,17 4.00 2.686 6.11

240 388.96 3.82 §.90 4-FFt

r
[
(€3]
-
w
8]
un
S
S
B~

L.00 2.79 6.50

280 389.49 4.38 7.49 4-FFt 2.32 .57 5.83 4.00 2.82 6.85

rJ

3186 389.92 4.81 7.92 4-FFt .79 6.58 4.00 3.3 7.03

r
m
[§N]
[jN]

360 390.29 5.36 8.28 4-FFt 2.76 3.4 7.58 4.00 3.05 7.07
400 390.79 5.390 8.73 4-FF% 2.96 3.26  8.33 4.00 3.14 7.22
dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
El. inlet face invert 382.00 ft El. outlet invert 381.75 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd



sxxxx SITE DATA #x*#xx CULVE

INLET STATION-(FT)

INLET ELEVATION (FT)

QUTLET STATION (FT)

CUTLET ELEVATION (FT)

NUMBER OF BARRELS

SLOPE (VU-FT/H-FT)

CULVERT LENGTH ALONG

* X% X*

CULVERT DATA SUMMARY

BARREL SHAPE

BARREL SPAN

BARREL RISE

BARREL MATERIAL

BARREL MANNING'S N

INLET TYPE

INLET EDGE AND WALL

INLET DEPRESSION

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

RT INUERT *#%%%%%%%%%%%H
2.00
382.00
76.00
381.75
1
0.0033
SLOPE (FT) 75.00
ERERRREARAR R AR AE AR AR
BOX
12.00 FT
4.00 FT
CONCRETE
2.012
CONVENTIONAL
SQUARE EDGE (390-45 DEG.)

NONE



CURRENT DATE: 10-27-19¢S4 FILE DATE: 1@/15/94

CURRENT TIME: 15:23:36 FILE NAME: HARTBOX

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd TAILWATER dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

xxx%x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DITCHBOX
MAIN CHANNEL AND LT & RT QUER BANKS FILE DATE: 10/15/94
LEFT CHANNEL BOUNDARY 3
RIGHT CHANNEL BOUNDARY 7
MANNING N LEFT QUER BANK 0.040
MANNING N MAIN CHANNEL 0.045
MANNING N RIGHT QUER BAN 0.040
SLOPE OF CHANNEL (FT/FT) 2.2013
CROSS-SECTION X Y

COORD. NO. (FT) (FT)
1 @.00 388.00
2 1.00 387.40
3 200.00 387.57
4 207.020 383.20
S 212.00 383.10
B 217.00 383.10
7 222.00 387.60
8 441.00 387.60



#xx%x%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.20 383.60@ 0.000 1.85 @.00 2.00
40.00 385.53 0.254 3.78 1.70 @.15

80.00 386.31 0.264 4.56

rJ
[
i)
S
~rJ
]

120.00 386.91 0.270 5.16 2.32 0.24

160.00 387.42 @.275 5.87 2.51 @.27
200.00 387.86 2.278 .11 Z2.66 @.30
240.00 388.25 @.281 5.50 2.79 0.32
280.00 388.60  ©.283 6.85 2.92 @0.34
316.00 388.78 0.286 7.03 3.03 @.36

360.00 388.82 ®.286 7.07 3.05 .37

400 .00 388.97 0.288 7.22 14 @.38

[}

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddd ROADWAY. QUERTOPPING. DATA dddddddddddddddddddddddddd

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd

ROADWAY SURFACE. GRAVEL
EMBANKMENT TOP WIDTH (FT) 40.00
CREST LENGTH (FT) 25.00
OVERTOPPING CREST ELEVATION (FT) 390.00

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd




,,,,,,,,,,,

ELEV (FT) TOTAL 1

383.50 ) )
385.57 40 40
386.38 80 80
387.08 120 120
387.71 160 160
388.32 200 200
388.90 240 240
389.49 280 280
389.92 316 318
390.23 360 352
390.54 400 371

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

390.00 328 328

2
“

]

i

]

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

PRESS: <P>
<T>
<E>
<R>
<H>

<ENTER>

-Help 2-Progr 3-Time 4

TO

T0

70

T0

T0

70

3

i}

2

@

........

4

i

1)

.

::::::

5

@

D

ATE:

10-

X4 ©=
W[ Law<n Dricte

...................
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

27-19394

...........................
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

8 ROADWAY ITER

4]

2

]

2

1

1

::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::

PLOT TOTAL RATING CURUVE

DISPLAY TABLE FOR EACH CULVERT

DISPLAY ERROR TABLE

PRINT REPORT

RETURN TO HEADWATER TABLE

RETURN TO OPTION MENU

S5-End

6

7

3-D0S

10



.........

.........

ELEV (FT)

383.60@

385.57

386.38

387.02

387.6@

388.15

388.66

389.16

389.49

388.74

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

3390.00

.........

......

::::::

TOTAL

2

40

80

120

160

200

240

280

318

388

:::::::

:::::::::::::::::::::::::::::::::

SUMMARY OF CULVERT FLOWS (CFS) DATE:

...........

1

@

40

80

120

:::::::::::

PRESS: <P>

<E>

<R>

<H>

<ENTER>

{-Help 2-Progr 3-Time 4

PR

P

r o2

T0

T0

TO

T0

T0

70

.......

(LK Pox

::::::::::::::::::::::::::::::::

16-27-1334

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2 3 4 5 & ROADWAY ITER
@ @ @ @ 2 2 1
] 2 @ @ -0 2 1
@ @ @ @ @ @ 1
@ @ @ @ @ @ 1
2 ] @ @ @ @ 1
@ ] @ @ @ () 1
@ @ 2 @ @ @ 1
@ @ @ ) @ 2 1
@ @ @ @ @ ] 1
2 ) ] ) ] ] 1
2 2 @ @ @ 2 4

::::::::::::::::::::::::::::::::::::::::::::::::::

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PLOT TOTAL RATING CURVE
DISPLAY TABLE FOR EACH CULVERT
DISPLAY ERROR TABLE

PRINT REPORT

RETURN TO HEADWATER TABLE
RETURN TO OPTION MENU

S5-End 6 7 8 9-00S



