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D.A #1

0.60 AC

D.A #2

3.23 AC

PRE-DEVELOPMENT 100 YEAR STORM WATER  RUN-OFF TABLE

DRAINAGE AREA

No.

AREA

(Acre)

C

I5

(in/hr)

Tc

(min.)

1

2 3.23

0.60

20

10

0.35

0.90

Total Q100 = 14.67 cfs  (Pre-Developed)

4.90

6.10

J
A

H
V

A
N

I 
C

O
N

S
U

L
T

IN
G

E
N

G
IN

E
E

R
S

, 
IN

C
.

Q100

(cfs)

9.38

5.29

I100

(in/hr)

8.30

9.80

I10

(in/hr)

I25

(in/hr)

5.90 6.60

8.307.10

Q25

(cfs)

7.46

4.48

Q10

(cfs)

6.67

3.83

Q5

(cfs)

5.54

3.29

Total Q25 = 11.94 cfs  (Pre-Developed)

Total Q10 = 10.50 cfs  (Pre-Developed)

Total Q5 = 8.83 cfs  (Pre-Developed)
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DETENTION BASIN CALCULATIONS.

TOTAL DETENTION REQUIRED-BASED ON 100 YEAR PEAK RUNOFF RATE

DETENTION CALCULATED USING MODIFIED RATIONAL METHOD.

PRE-DEVELOPED AND POST-DEVELOPED 100 YEAR STORM RUN-OFF

POST-DEVELOPMENT 100 YEAR STORM - VARIOUS DURATION (COMMERTCIAL CONDITION)

100-YEAR STORM

DURATION    YEAR          INTENSITY         C                     A               Q = C.I.A                   

(MIN.)             (YR)               (IN./HR.)                               (Acre)              (cfs)             

10                   100                9.80                 0.90                3.07              27.0774

15                   100                9.00                 0.90                3.07              24.8670

20                   100                8.30                 0.90                3.07              22.9329

30                   100                6.90                 0.90                3.07              19.0647

40                   100                5.80                 0.90                3.07             16.0254

50                   100                5.00                 0.90                3.07             13.8150

60                   100                4.50                 0.90                3.07             12.4335

70                   100                4.00                 0.90                3.07             11.0520

Maximum Detention Storage is determined by deducting the volume of run-off released

during the time of inflow from the total inflow for each storm duration:

10 minute storm

Inflow  = (10 min)(27.0774 cfs)(60 sec/min) = 16,246.44 C.F

Outflow = (0.50)(20 min)(7.9720 cfs)(60sec/min) = 4,783.20 C.F

Storage = Inflow - Outflow = 16,246.44 - 4,783.20 = 11,463.24 Cubic Feet

Required detention storage is 28,399.97 cubic feet at the 100 minute storm duration.

V - NOTCH WEIR

2.5

TOTAL WEIR DISCHARGE AT 5.0' DEPTH WATER = 7.57 CFS

18" RCP AT 2.0% SLOPE, Q(CAPACITY) = 15.00 CFS

WEIR STRUCTURE NOTE:

USE CITY OF ROCKWALL YARD INLET DETAIL AND

MODIFY IT TO CONSTRUCT THE PROPOSED WEIR

STRUCTURE.

DRAINAGE AREA

No.

AREA

(Acre)

I100

(in/hr)

Tc

(min.)

Q100

(cfs)

1

2 3.23

0.60

20

10

0.35

0.90

Total Q100 = 14.6752 cfs  (Pre-Developed)

8.30

9.80

9.3832

5.2920

PRE-DEVELOPED CONDITION

POST-DEVELOPED CONDITION - ADJUSTED AREA

80                   100                3.70                 0.90                3.07             10.2231

C

Stormwater Detention Provided = 1441 feet of 60" diameter HDPE pipe

"A"

"A"

X-SECTION "A-A"  DETAIL

NTS

7' X 10' JUNCTION BOX #3 / WEIR DETAIL

NTS

2.5

8" THICK REINFORCED CONCRETE WALL

PRE-DEVELOPMENT DISCHARGE  = 14.67 CFS

POST-DEVELOPMENT DISCHARGE  FROM DRAINAGE AREA #15 (NOT DETAINED) = 6.70 CFS

TOTAL DISCHARGE ALLOWED FROM  STORMWATER DETENTION SYSTEM = 14.67- 6.70 = 7.97 CFS

DETENTION BASIN CALCULATIONS.

TOTAL DETENTION REQUIRED-BASED ON 100 YEAR PEAK RUNOFF RATE

DETENTION CALCULATED USING MODIFIED RATIONAL METHOD.

PRE-DEVELOPED AND POST-DEVELOPED 25 YEAR STORM RUN-OFF

V - NOTCH WEIR

2.5

TOTAL WEIR DISCHARGE AT 3.59' DEPTH WATER = 3.30 CFS

18" RCP AT 2.0% SLOPE, Q(CAPACITY) = 15.00 CFS

DRAINAGE AREA

No.

AREA

(Acre)

I25

(in/hr)

Tc

(min.)

Q25

(cfs)

1

2 3.23

0.60

20

10

0.35

0.90

DRAINAGE AREA

No.

AREA

(Acre)

C

I25

(in/hr)

Tc

(min.)

Q25

(cfs)

16 0.76 10 0.90

Total Q25 = 11.94 cfs  (Pre-Developed)

6.6

8.3

8.3

7.46

4.48

5.68

PRE-DEVELOPED CONDITION

POST-DEVELOPED CONDITION

C

2.5

PRE-DEVELOPMENT DISCHARGE  = 11.94 CFS

POST-DEVELOPMENT DISCHARGE  FROM DRAINAGE AREA #15 (NOT DETAINED) = 5.68 CFS

TOTAL DISCHARGE ALLOWED FROM  STORMWATER DETENTION SYSTEM = 11.94- 5.68 = 6.26 CFS

DETENTION BASIN CALCULATIONS.

TOTAL DETENTION REQUIRED-BASED ON 100 YEAR PEAK RUNOFF RATE

DETENTION CALCULATED USING MODIFIED RATIONAL METHOD.

PRE-DEVELOPED AND POST-DEVELOPED 10 YEAR STORM RUN-OFF

V - NOTCH WEIR

2.5

TOTAL WEIR DISCHARGE AT 3.15' DEPTH WATER = 2.38 CFS

18" RCP AT 2.0% SLOPE, Q(CAPACITY) = 15.00 CFS

DRAINAGE AREA

No.

AREA

(Acre)

I10

(in/hr)

Tc

(min.)

Q10

(cfs)

2 3.23 20 0.35

Total Q10 = 10.50 cfs  (Pre-Developed)

5.90 6.67

PRE-DEVELOPED CONDITION

C

2.5

PRE-DEVELOPMENT DISCHARGE  = 10.50 CFS

POST-DEVELOPMENT DISCHARGE  FROM DRAINAGE AREA #15 (NOT DETAINED) = 4.85 CFS

TOTAL DISCHARGE ALLOWED FROM  STORMWATER DETENTION SYSTEM = 10.50- 4.85 = 5.65 CFS

DETENTION BASIN CALCULATIONS.

TOTAL DETENTION REQUIRED-BASED ON 100 YEAR PEAK RUNOFF RATE

DETENTION CALCULATED USING MODIFIED RATIONAL METHOD.

PRE-DEVELOPED AND POST-DEVELOPED 5 YEAR STORM RUN-OFF

V - NOTCH WEIR

2.5

TOTAL WEIR DISCHARGE AT 2.77' DEPTH WATER = 1.73 CFS

18" RCP AT 2.0% SLOPE, Q(CAPACITY) = 15.00 CFS

DRAINAGE AREA

No.

AREA

(Acre)

I5

(in/hr)

Tc

(min.)

Q5

(cfs)

1

2 3.23

0.60

20

10

0.35

0.90

Total Q100 = 8.83 cfs  (Pre-Developed)

4.90

6.10

5.54

3.29

PRE-DEVELOPED CONDITION

C

2.5

PRE-DEVELOPMENT DISCHARGE  = 8.83 CFS

POST-DEVELOPMENT DISCHARGE  FROM DRAINAGE AREA #15 (NOT DETAINED) = 4.17 CFS

TOTAL DISCHARGE ALLOWED FROM  STORMWATER DETENTION SYSTEM = 8.83- 4.17 = 4.66 CFS

TOTAL WEIR DISCHARGE AT 2.77' DEPTH ALLOWED = 4.66 CFS TOTAL WEIR DISCHARGE AT 3.15' DEPTH ALLOWED = 5.65 CFS

2.5

TOTAL WEIR DISCHARGE AT 5.0' DEPTH ALLOWED = 7.97 CFSTOTAL WEIR DISCHARGE AT 3.15' DEPTH ALLOWED = 6.26 CFS

THROUGH WEIR (CFS)

                  1.73

TOTAL DISCHARGE

THROUGH WEIR (CFS)

ALLOWABLE  DISCHARGEDISCHARGE

FREQUENCY

Q5

Q10

Q25

Q100

                  2.38

                  3.30

                  7.57

          3.98

          5.65

          6.26

          7.97

ALLOWABLE  DISCHARGE  VS  WEIR DISCHARGE

TABLE

1

0.60 10 0.90 7.10 3.83

A1 =  D.A #1 pre-developed = 0.60 Acres

A3 =  Bypass Area  (D.A #16 post-developed) = 0.76 Acre

A (adjusted) =  A1 + A2 - A3 = 0.60 + 3.23 - 0.76 = 3.07 Acres

A1 =  D.A #2 pre-developed = 3.23 Acres

POST-DEVELOPED CONDITION - BYPASS AREA

DRAINAGE AREA

No.

AREA

(Acre)

I100

(in/hr)

Tc

(min.)

Q100

(cfs)

16

0.76 10 0.90 9.80 6.7032

C

Total Q100  Run-Off allowed from site =  14.6752 cfs  (Pre-Developed) - 6.7032 (Post-Developed Bypass) = 7.9720 cfs

90                   100                3.50                 0.90                3.07              9.6705

100                 100                3.40                 0.90                3.07              9.3942

110                 100                3.20                 0.90                3.07              8.8416

15 minute storm

Inflow  = 16,246.44 C.F

Outflow = 4,783.17 C.F

Storage =11,463.27 Cubic Feet

20 minute storm

Inflow  = 27,519.48 C.F

Outflow = 7,174.755 C.F

Storage =20,344.73 Cubic Feet

30 minute storm

Inflow  = 34,316.46 C.F

Outflow = 9,566.34 C.F

Storage = 24,750.12 Cubic Feet

40 minute storm

Inflow  = 38,460.96 C.F

Outflow = 11,957.93 C.F

Storage =26,503.04 Cubic Feet

50 minute storm

Inflow  = 41.445.00 C.F

Outflow = 14,349.51 C.F

Storage =  27,095.49 Cubic Feet

60 minute storm

Inflow  = 44,760.60 C.F

Outflow = 16,741.10 C.F

Storage =28,019.51 Cubic Feet

70 minute storm

Inflow  = 46,418.40 C.F

Outflow = 19,132.68 C.F

Storage =  27,285.72 Cubic Feet

80 minute storm

Inflow  = 49070.88 C.F

Outflow = 21524.27 C.F

Storage =27,546.62 Cubic Feet

90 minute storm

Inflow  = 52220.70 C.F

Outflow = 23,915.85 C.F

Storage =  28,304.85 Cubic Feet

100 minute storm

Inflow  = 54,707.40 C.F

Outflow = 26,307.44 C.F

Storage =28,399.97 Cubic Feet

110 minute storm

Inflow  = 52883.82 C.F

Outflow = 26,307.60 C.F

Storage =  26,576.22 Cubic Feet

Total Q25  Run-Off allowed from site =  11.94 cfs  (Pre-Developed) - 5.68 (Post-Developed Bypass) = 6.26 cfs

POST-DEVELOPMENT 25 YEAR STORM - VARIOUS DURATION (COMMERTCIAL CONDITION)

25-YEAR STORM

DURATION    YEAR          INTENSITY         C                     A               Q = C.I.A                   

(MIN.)             (YR)               (IN./HR.)                               (Acre)              (cfs)             

10                     25                8.30                 0.90                3.07              22.9329

15                     25                7.50                 0.90                3.07              20.7225

20                     25                6.60                 0.90                3.07              18.2358

30                     25                5.50                 0.90                3.07              15.1965

40                     25                4.60                 0.90                3.07             12.7098

50                     25                4.00                 0.90                3.07             11.0520

60                     25                3.50                 0.90                3.07              9.6705

70                     25                3.30                 0.90                3.07              9.1179

Maximum Detention Storage is determined by deducting the volume of run-off released

during the time of inflow from the total inflow for each storm duration:

10 minute storm

Inflow  = (10 min)(22.9329 cfs)(60 sec/min) = 13,759.74 C.F

Outflow = (0.50)(20 min)(6.26 cfs)(60sec/min) = 3,756.00 C.F

Storage = Inflow - Outflow = 13,759.74 - 3,756.00 = 10,003.74 Cubic Feet

POST-DEVELOPED CONDITION - ADJUSTED AREA

80                     25                3.10                 0.90                3.07              8.5653

A1 =  D.A #1 pre-developed = 0.60 Acres

A3 =  Bypass Area  (D.A #16 post-developed) = 0.76 Acre

A (adjusted) =  A1 + A2 - A3 = 0.60 + 3.23 - 0.76 = 3.07 Acres

A1 =  D.A #2 pre-developed = 3.23 Acres

90                     25                2.90                 0.90                3.07              8.0127

100                   25                2.70                 0.90                3.07              7.4601

110                   25                2.50                 0.90                3.07              6.9075

15 minute storm

Inflow  = 18,650.25 C.F

Outflow = 4,695.00 C.F

Storage =13,955.25 Cubic Feet

20 minute storm

Inflow  = 21,882.96 C.F

Outflow = 5,634.00 C.F

Storage =16,248.96 Cubic Feet

30 minute storm

Inflow  = 27,353.70 C.F

Outflow = 7,512.00 C.F

Storage = 19,841.70 Cubic Feet

40 minute storm

Inflow  = 30,503.52 C.F

Outflow = 9,390.00 C.F

Storage =21,113.52 Cubic Feet

50 minute storm

Inflow  = 33,156.00 C.F

Outflow = 11,268.00 C.F

Storage =  21,888.00 Cubic Feet

60 minute storm

Inflow  = 34,813.80 C.F

Outflow = 13,146.00 C.F

Storage =21,667.80 Cubic Feet

70 minute storm

Inflow  = 38,295.18 C.F

Outflow = 15,024.00 C.F

Storage =  23,271.18 Cubic Feet

80 minute storm

Inflow  = 41,113.44 C.F

Outflow = 16,902.00 C.F

Storage =24,211.44 Cubic Feet

90 minute storm

Inflow  = 43,268.58 C.F

Outflow = 18,780.00 C.F

Storage =  24,488.58 Cubic Feet

100 minute storm

Inflow  = 44,760.60.00 C.F

Outflow = 20,658.00 C.F

Storage =24,102.60 Cubic Feet

110 minute storm

Inflow  = 45,589.50 C.F

Outflow = 22,536.00 C.F

Storage =  23,053.50 Cubic Feet

DRAINAGE AREA

No.

AREA

(Acre)

C

I10

(in/hr)

Tc

(min.)

Q25

(cfs)

16 0.76 10 0.90 7.10 4.85

POST-DEVELOPED CONDITION

Total Q10  Run-Off allowed from site =  10.50 cfs  (Pre-Developed) - 4.85 (Post-Developed Bypass) = 5.65 cfs

POST-DEVELOPMENT 25 YEAR STORM - VARIOUS DURATION (COMMERTCIAL CONDITION)

10-YEAR STORM

DURATION    YEAR          INTENSITY         C                     A               Q = C.I.A                   

(MIN.)             (YR)               (IN./HR.)                               (Acre)              (cfs)             

10                     25                7.10                 0.90                3.07              19.6173

15                     25                6.50                 0.90                3.07              17.9595

20                     25                5.90                 0.90                3.07              16.3017

30                     25                4.80                 0.90                3.07              13.2624

40                     25                4.00                 0.90                3.07             11.0520

50                     25                3.50                 0.90                3.07              9.6705

60                     25                3.00                 0.90                3.07              8.2890

70                     25                2.80                 0.90                3.07              7.7364

Maximum Detention Storage is determined by deducting the volume of run-off released

during the time of inflow from the total inflow for each storm duration:

10 minute storm

Inflow  = (10 min)(19.6173 cfs)(60 sec/min) = 11,770.38 C.F

Outflow = (0.50)(20 min)(5.65 cfs)(60sec/min) = 3,390.00 C.F

Storage = Inflow - Outflow = 13,759.74 - 3,390.00 = 8,380.38 Cubic Feet

POST-DEVELOPED CONDITION - ADJUSTED AREA

80                     25                2.60                 0.90                3.07              7.1838

A1 =  D.A #1 pre-developed = 0.60 Acres

A3 =  Bypass Area  (D.A #16 post-developed) = 0.76 Acre

A (adjusted) =  A1 + A2 - A3 = 0.60 + 3.23 - 0.76 = 3.07 Acres

A1 =  D.A #2 pre-developed = 3.23 Acres

90                     25                2.50                 0.90                3.07              6.9075

100                   25                2.40                 0.90                3.07              6.6312

110                   25                2.30                 0.90                3.07              6.3549

15 minute storm

Inflow  = 16,163.55 C.F

Outflow = 4,237.50 C.F

Storage =11,926.05 Cubic Feet

20 minute storm

Inflow  = 19,562.04 C.F

Outflow = 5,085.00 C.F

Storage =14,477.04 Cubic Feet

30 minute storm

Inflow  = 23,872.32 C.F

Outflow = 6,780.00 C.F

Storage = 17,092.32 Cubic Feet

40 minute storm

Inflow  = 26,524.80 C.F

Outflow = 8,475.00 C.F

Storage =18,049.80 Cubic Feet

50 minute storm

Inflow  = 29,011.50 C.F

Outflow = 10,170.00 C.F

Storage =  18,841.50 Cubic Feet

60 minute storm

Inflow  = 29,840.40 C.F

Outflow = 11,865.00 C.F

Storage =17,975.40 Cubic Feet

70 minute storm

Inflow  = 32,492.88 C.F

Outflow = 13,560.00 C.F

Storage =  18,932.88 Cubic Feet

80 minute storm

Inflow  = 34,482.24 C.F

Outflow = 15,255.00 C.F

Storage =19,227.24 Cubic Feet

90 minute storm

Inflow  = 37,300.50 C.F

Outflow = 16,950.00 C.F

Storage =  20,350.50 Cubic Feet

100 minute storm

Inflow  = 39,787.20 C.F

Outflow = 18,645.00 C.F

Storage =21,142.20 Cubic Feet

110 minute storm

Inflow  = 41,942.34 C.F

Outflow = 20,340.00 C.F

Storage =  21,602.34 Cubic Feet

DRAINAGE AREA

No.

AREA

(Acre)

C

I5

(in/hr)

Tc

(min.)

Q25

(cfs)

16 0.76 10 0.90 6.10 4.85

POST-DEVELOPED CONDITION

Total Q5  Run-Off allowed from site =  8.83 cfs  (Pre-Developed) - 4.85 (Post-Developed Bypass) = 3.98 cfs

POST-DEVELOPMENT 5 YEAR STORM - VARIOUS DURATION (COMMERTCIAL CONDITION)

5-YEAR STORM

DURATION    YEAR          INTENSITY         C                     A               Q = C.I.A                   

(MIN.)             (YR)               (IN./HR.)                               (Acre)              (cfs)             

10                      5                6.10                 0.90                3.07              16.8543

15                      5                5.50                 0.90                3.07              15.1965

20                      5                4.90                 0.90                3.07              13.5387

30                      5                4.10                 0.90                3.07              11.3283

40                      5                3.40                 0.90                3.07              9.3942

50                      5                2.80                 0.90                3.07              7.7364

60                      5                2.60                 0.90                3.07              7.1838

70                      5                2.40                 0.90                3.07              6.6312

Maximum Detention Storage is determined by deducting the volume of run-off released

during the time of inflow from the total inflow for each storm duration:

10 minute storm

Inflow  = (10 min)(16.8543 cfs)(60 sec/min) = 10,112.58 C.F

Outflow = (0.50)(20 min)(3.98 cfs)(60sec/min) = 2,388.00 C.F

Storage = Inflow - Outflow = 10,112.58 - 2,388.00 = 7,724.58 Cubic Feet

POST-DEVELOPED CONDITION - ADJUSTED AREA

80                      5                2.30                 0.90                3.07              6.3549

A1 =  D.A #1 pre-developed = 0.60 Acres

A3 =  Bypass Area  (D.A #16 post-developed) = 0.76 Acre

A (adjusted) =  A1 + A2 - A3 = 0.60 + 3.23 - 0.76 = 3.07 Acres

A1 =  D.A #2 pre-developed = 3.23 Acres

90                      5                2.10                 0.90                3.07              5.8023

100                    5                1.90                 0.90                3.07              5.2497

110                    5                1.80                 0.90                3.07              4.9734

15 minute storm

Inflow  = 13,676.85 C.F

Outflow = 2,985.00 C.F

Storage =10,691.85 Cubic Feet

20 minute storm

Inflow  = 16,246.44 C.F

Outflow = 3,582.00 C.F

Storage =12,664.44 Cubic Feet

30 minute storm

Inflow  = 20,390.94 C.F

Outflow = 4,776.00 C.F

Storage = 15,614.94 Cubic Feet

40 minute storm

Inflow  = 22,546.08 C.F

Outflow = 5,970.00 C.F

Storage =16,576.08 Cubic Feet

50 minute storm

Inflow  = 23,209.20 C.F

Outflow = 7,164.00 C.F

Storage =  16,045.20 Cubic Feet

60 minute storm

Inflow  = 25,861.68 C.F

Outflow = 8,358.00 C.F

Storage =17,503.63 Cubic Feet

70 minute storm

Inflow  = 27,851.04 C.F

Outflow = 9,552.00 C.F

Storage =  18,299.04 Cubic Feet

80 minute storm

Inflow  = 30,503.52 C.F

Outflow = 10,746.00 C.F

Storage =19,757.52 Cubic Feet

90 minute storm

Inflow  = 31,332.42 C.F

Outflow = 11,940.00 C.F

Storage =  19,392.42 Cubic Feet

100 minute storm

Inflow  = 31,498.20 C.F

Outflow = 13,134.00 C.F

Storage =18,364.20 Cubic Feet

110 minute storm

Inflow  = 32,824.44 C.F

Outflow = 14,328.00 C.F

Storage =  18,496.44 Cubic Feet

Required detention storage is 24,488.58 cubic feet at the 110 minute storm duration.

Stormwater Detention Provided = 1448 feet of 60" diameter HDPE pipe = 28,431.41 cubic feet

Required detention storage is 21,602.34 cubic feet at the 100 minute storm duration.

Stormwater Detention Provided = 1448 feet of 60" diameter HDPE pipe = 28,431.41 cubic feet

Required detention storage is 18,496.44 cubic feet at the 100 minute storm duration.

Stormwater Detention Provided = 1448 feet of 60" diameter HDPE pipe = 28,431.41 cubic feet

plus 210 cubic feet of weir structure = 28,503.96 cubic feet

SColeman
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TOTAL OFF-SITE CALIPER PROTECTED TREES TO BE REMOVED = 174 INCHES  

TOTAL CALIPER PROTECTED TREES TO BE PLANTED = 326 INCHES  

TOTAL ON-SITE CALIPER PROTECTED TREES TO BE REMOVED = 204 INCHES  

TOTAL ON-SITE AND OFF-SITE CALIPER PROTECTED TREES TO BE REMOVED = 378 INCHES  

TOTAL OFF-SITE CALIPER PROTECTED TREES TO BE PROTECTED = 59 INCHES  

TOTAL CALIPER PROTECTED TREES TO BE REMOVED = 378 INCHES  
TOTAL CALIPER PROTECTED TREES TO BE SAVED OR PLANTED = 59 + 326 = 385 INCHES  
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