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APPENDIX A  
BASIN ANALYSIS AND SUMMARY OF LAND TREATMENTS  

  



This table is based on the DPM Section 6-2, Zone: 1

Basin Area Area Q(100yr) Q(100yr)

ID (SQ. FT) (AC.) A B C D (cfs/ac.) (CFS)
77 79 86 98

OFFSITE EX BASIN 1 1034013.643 23.74 75.0% 20.0% 5.0% 0.0% 1.73 41.1

OFFSITE EX BASIN 2A 334106.756 7.67 80.0% 17.0% 3.0% 0.0% 1.69 12.9

OFFSITE EX BASIN 2B 225905.9836 5.19 80.0% 17.0% 3.0% 0.0% 1.69 8.7

OFFSITE EX BASIN 2C 1107522.353 25.43 80.0% 17.0% 3.0% 0.0% 1.69 42.8

ONSITE EX BASIN 2D 1173948.954 26.95 80.0% 17.0% 3.0% 0.0% 1.69 45.4

OFFSITE EX BASIN 3A 402370.7844 9.24 78.0% 15.0% 7.0% 0.0% 1.73 15.9

ONSITE EX BASIN 3B 1158636.409 26.60 78.0% 15.0% 7.0% 0.0% 1.73 45.9

OFFSITE EX BASIN 4 - - - - - - 148.4

OFFSITE EX BASIN 5 - - - - - - 2.7

SUBTOTAL 5436504.88 124.80 - - - - - 364.0

TA Land
Existing Conditions Basin Data Table

Land Treatment Percentages

         Onsite



1

Basin Area Area Q(100yr)

ID (SQ. FT) (AC.) A B C D (CFS)
77 79 86 98

Offsite EX basin 4 - - - - - - 148.4

Offsite EX basin 5 - - - - - - 2.7

Basin 1 22078.3099 0.51 0.0% 25.0% 25.0% 50.0% 1.7

Basin 2 129579.9752 2.97 0.0% 25.0% 25.0% 50.0% 9.9

Basin 2A 99403.2586 2.28 0.0% 50.0% 50.0% 0.0% 5.7

Basin 3 74454.7247 1.71 0.0% 25.0% 25.0% 50.0% 5.7

Basin 4 124389.773 2.86 0.0% 25.0% 25.0% 50.0% 9.5

Basin 5 82202.3323 1.89 0.0% 25.0% 25.0% 50.0% 6.3

Basin 6 51489.7563 1.18 0.0% 25.0% 25.0% 50.0% 3.9

Basin 6A 78762.4576 1.81 0.0% 25.0% 25.0% 50.0% 6.0

Basin 7 233683.8426 5.36 0.0% 25.0% 25.0% 50.0% 17.8

Basin 7A 14067.4922 0.32 0.0% 25.0% 25.0% 50.0% 1.1

Basin 8 134694.3744 3.09 0.0% 25.0% 25.0% 50.0% 10.3

Basin 9 60822.2287 1.40 0.0% 50.0% 50.0% 0.0% 3.5

Basin 10 233500.3371 5.36 0.0% 25.0% 25.0% 50.0% 17.8

Basin 10A 49954.058 1.15 0.0% 50.0% 50.0% 0.0% 2.9

Basin 11 72030.94 1.65 0.0% 25.0% 25.0% 50.0% 5.5

Basin 12 92431.96 2.12 0.0% 25.0% 25.0% 50.0% 7.0

Basin 13 129084.19 2.96 0.0% 25.0% 25.0% 50.0% 9.8

Basin 14 39161.14 0.90 0.0% 25.0% 25.0% 50.0% 3.0

Basin 15 195266.80 4.48 0.0% 25.0% 25.0% 50.0% 14.9

Basin 16 89320.97 2.05 0.0% 25.0% 25.0% 50.0% 6.8

Basin 16A 204619.55 4.70 0.0% 25.0% 25.0% 50.0% 15.6

Basin 17 103087.21 2.37 0.0% 25.0% 25.0% 50.0% 7.9

Basin 18 90120.93 2.07 0.0% 25.0% 25.0% 50.0% 6.9

Basin 19 22126.02 0.51 0.0% 25.0% 25.0% 50.0% 1.7

Basin 20 71523.32 1.64 0.0% 25.0% 25.0% 50.0% 5.4

Basin 21 160763.2526 3.69 0.0% 25.0% 25.0% 50.0% 12.2

Basin 22 74170.8261 1.70 0.0% 25.0% 25.0% 50.0% 5.6

Basin 23 168857.226 3.88 0.0% 25.0% 25.0% 50.0% 12.9

Basin 24 39893.2901 0.92 0.0% 25.0% 25.0% 50.0% 3.0

Basin 25 47031.8901 1.08 0.0% 25.0% 25.0% 50.0% 3.6

Basin 25A 13853.4094 0.32 0.0% 25.0% 25.0% 50.0% 1.1

Basin 26 46988.6408 1.08 0.0% 25.0% 25.0% 50.0% 3.6

Basin 27 102731.9143 2.36 0.0% 50.0% 50.0% 0.0% 5.9

Basin 28 65074.46 1.49 0.0% 25.0% 25.0% 50.0% 5.0

Basin 28A 92631.83 2.13 0.0% 25.0% 25.0% 50.0% 7.1

Basin 29 214538.49 4.93 0.0% 25.0% 25.0% 50.0% 16.3

Basin 30 158252.90 3.63 0.0% 25.0% 25.0% 50.0% 12.1

Basin 31 182192.11 4.18 0.0% 25.0% 25.0% 50.0% 13.9

Basin 32 110105.69 2.53 0.0% 25.0% 25.0% 50.0% 8.4

Basin 33 198682.69 4.56 0.0% 25.0% 25.0% 50.0% 15.1

Basin 33A 18178.85 0.42 0.0% 25.0% 25.0% 50.0% 1.4

Basin 34 30767.30 0.71 0.0% 25.0% 25.0% 50.0% 2.3

Basin 34A 66439.73 1.53 0.0% 25.0% 25.0% 50.0% 5.1

Basin 35 118597.23 2.72 0.0% 25.0% 25.0% 50.0% 9.0

Basin 35A 59972.58 1.38 0.0% 50.0% 50.0% 0.0% 3.5

Basin 35B 14149.14 0.32 0.0% 50.0% 50.0% 0.0% 0.8

Basin 36 180730.72 4.15 0.0% 25.0% 25.0% 50.0% 13.8

Basin 36A 95115.28 2.18 0.0% 50.0% 50.0% 0.0% 5.5

Basin 37 159139.13 3.65 0.0% 25.0% 25.0% 50.0% 12.1

Basin 38 218528.24 5.02 0.0% 25.0% 25.0% 50.0% 16.6

Basin 39 6670.00 0.15 0.0% 25.0% 25.0% 50.0% 0.5

Basin 39A 8428.00 0.19 0.0% 25.0% 25.0% 50.0% 0.6

Basin 40 144975.91 3.33 0.0% 25.0% 25.0% 50.0% 11.0

Basin 41 135270.89 3.11 0.0% 25.0% 25.0% 50.0% 10.3

Basin 42 4936.28 0.11 0.0% 25.0% 25.0% 50.0% 0.4

SUBTOTAL 5435523.86 124.8 - - - - 556.2

TA Land
Proposed Conditions Basin Data Table

Land Treatment Percentages

         Onsite



 

 

  

 

APPENDIX B 
INLET/STREET HYDRAULICS  

  



PH3-2

PH3-3

PH3-4

PH3-5

PH3-6

PH3-7
PH3-8

PH3-9
PH3-10PH3-11PH3-12

PH3-13
PH3-14

PH3-15

PH3-16

PH3-17

PH3-18

PH3-19

PH3-20

PH3-21

IN1
Q = 29.2 cfs

IN2
Q = 5.3 cfs

IN3
Q = 5.3 cfs

IN4
Q = 5.9 cfs

IN5
Q = 5.9 cfs

AP25
Q = 17.8 cfs

(flow contained in street)

AP26
Q = 17.8 + 1.1 = 18.9 cfs
(flow contained in street)

AP27
Q = 18.9 + 10.3 = 29.2 cfs

Inlet in sump condition

AP28
Q = 16.24 - 10.6 cfs
Q = 5.64 cfs
(Inlets 2 & 3)
(flow contained in street)

AP30
Q = 5.64 + 1.56 + 6.8 + = 14.0 cfs
(flow contained in street)

AP17
Q = 9.5 cfs

(flow contained in street)

AP19
Q = 6.3 + 9.5 + 3.9 +6.0 cfs
Q = 25.7cfs
(flow contained in street)

AP20
Q = 25.7+ 3.0 = 28.7 cfs

Q = 28.7 - 13.6 = 15.1 cfs
(inlets 11 & 12)

(flow contained in street)

AP31
Q = 14.0 + 5.39 cfs
Q = 19.39 - 11.8 = 7.59 cfs
(Inlets 4 & 5)
(flow contained in street)

IN5
Q = 6.8 cfs

IN6
Q = 6.8 cfs

AP29
Q = 6.8 cfs
(flow contained in street)

Qout = 37.0 cfs

Qin = 151.4 cfs

Qout = 12.5 cfs
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DRAWN BY: DATE:

60 30 0 60

1" = 60'

INLET SCHEMATICS
EXHIBIT

LEGEND

EXISTING STORM DRAIN

PROPOSED STORM DRAIN

PROPOSED STORM DRAIN MANHOLE

PROPOSED STORM DRAIN INLET

QT = 29.2 cfs

QT = 16.24 cfs Qbypass = 5.64 cfs QT = 19.39 cfs Qbypass = 7.59 cfs



BACKBONE SD INLET IN SUMP CONDITION IN 1
ANALYSIS OF AN INLET IN A SUMP CONDITION - 1 inlet in sump

INLET TYPE:  Double Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(double grate)=[2(2.67')+2(1.8')]=8.94 ft A(double grate)=8.19 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H^1.5 Q=3.0(8.94)H^1.5=26.82*H^1.5 Q=0.6(7.14)((64.4*H))^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calc
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT "A" DOUBLE DOUBLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at double "A" inlet w/ two wing openings
0.10 0.10 0.38 0.85 12.47 1.61  Weir controls on grate analysis
0.20 0.20 1.07 2.40 17.64 4.55
0.30 0.30 1.97 4.41 21.60 8.35
0.40 0.40 3.04 6.78 24.94 12.86
0.50 0.50 4.24 9.48 27.88 17.97
0.60 0.60 5.58 12.46 30.55 23.62

TOP OF CURB 0.70 0.70 7.03 15.71 32.99 29.76
0.80 0.80 8.59 19.19 35.27 36.36

ROW LIMIT 0.86 0.86 9.52 21.28 36.51 40.32
0.90 0.90 10.25 22.90 37.41 43.39
1.00 1.00 12.00 26.82 39.43 50.82
1.10 1.10 13.84 30.94 41.36 58.63

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Qr(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) = 29.2 cfs  (flow below curb)

@ 2x  Q(100 yr) = 29.2 cfs  (flow below ROW)

Inlet 1



                                  48ft Streets @ S=2.86%

                          MANNING'S N = 0.017   SLOPE = 0.029 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.004        0.657     0.657        1.865          0.615     0.027     1.158
        0.040     0.040        0.025        0.026        1.313     1.043        2.481          1.231     0.057     1.300
        0.060     0.060        0.055        0.076        1.970     1.367        3.096          1.846     0.089     1.391
        0.080     0.080        0.098        0.163        2.627     1.656        3.712          2.462     0.123     1.460
        0.100     0.100        0.154        0.296        3.283     1.921        4.327          3.077     0.157     1.515
        0.120     0.120        0.222        0.481        3.940     2.170        4.942          3.692     0.193     1.562
        0.140     0.140        0.305        0.673        5.289     2.207        6.250          5.000     0.216     1.575
        0.160     0.160        0.425        0.941        7.329     2.215        8.250          7.000     0.236     1.585
        0.180     0.180        0.585        1.361        9.369     2.327       10.250          9.000     0.264     1.609
        0.200     0.200        0.785        1.948       11.410     2.482       12.250         11.000     0.296     1.638
        0.220     0.220        1.025        2.724       13.450     2.657       14.250         13.000     0.330     1.668
        0.240     0.240        1.305        3.707       15.491     2.841       16.250         15.000     0.366     1.698
        0.260     0.260        1.625        4.920       17.531     3.028       18.250         17.000     0.403     1.726
        0.280     0.280        1.985        6.382       19.571     3.215       20.250         19.000     0.441     1.754
        0.300     0.300        2.385        8.112       21.612     3.401       22.250         21.000     0.480     1.779
        0.320     0.320        2.825       10.128       23.652     3.585       24.250         23.000     0.520     1.804
        0.340     0.340        3.305       12.450       25.693     3.767       26.250         25.000     0.561     1.827
        0.360     0.360        3.825       15.094       27.733     3.946       28.250         27.000     0.602     1.848
        0.380     0.380        4.380       18.459       28.773     4.214       29.250         28.000     0.656     1.879
        0.400     0.400        4.940       22.537       28.813     4.562       29.250         28.000     0.724     1.915
        0.420     0.420        5.500       26.929       28.853     4.896       29.250         28.000     0.793     1.948
        0.440     0.440        6.060       31.623       28.893     5.218       29.250         28.000     0.864     1.978
        0.460     0.460        6.620       36.609       28.933     5.530       29.250         28.000     0.936     2.005
        0.480     0.480        7.180       41.876       28.973     5.832       29.250         28.000     1.009     2.030
        0.500     0.500        7.740       47.416       29.013     6.126       29.250         28.000     1.084     2.054
        0.520     0.520        8.300       53.221       29.053     6.412       29.250         28.000     1.160     2.076
        0.540     0.540        8.860       59.285       29.093     6.691       29.250         28.000     1.236     2.097
        0.560     0.560        9.420       65.601       29.133     6.964       29.250         28.000     1.314     2.117
        0.580     0.580        9.980       72.163       29.173     7.231       29.250         28.000     1.393     2.135
        0.600     0.600       10.540       78.965       29.213     7.492       29.250         28.000     1.473     2.153
        0.620     0.620       11.100       86.002       29.253     7.748       29.250         28.000     1.554     2.169
        0.640     0.640       11.660       93.269       29.293     7.999       29.250         28.000     1.635     2.185
        0.660     0.660       12.220      100.762       29.333     8.246       29.250         28.000     1.718     2.200
        0.680     0.680       12.785      106.181       30.360     8.305       30.237         28.987     1.753     2.205
        0.700     0.700       13.422      107.566       33.624     8.014       32.211         32.211     1.699     2.189
        0.720     0.720       14.086      112.145       35.638     7.962       34.184         34.184     1.706     2.187
        0.740     0.740       14.789      117.256       37.653     7.928       36.158         36.158     1.718     2.186
        0.760     0.760       15.532      122.892       39.667     7.912       38.132         38.132     1.734     2.186
        0.780     0.780       16.315      129.049       41.681     7.910       40.105         40.105     1.753     2.186
        0.800     0.800       17.136      135.727       43.695     7.920       42.079         42.079     1.776     2.188
        0.820     0.820       17.998      142.927       45.709     7.941       44.053         44.053     1.801     2.190
        0.840     0.840       18.898      150.654       47.723     7.972       46.026         46.026     1.828     2.193

Q = 31.623 CFS 
EGL Controlled

Q = 16.24 CFS 
D = .37'
Inlets 2 & 3

Q = 19.39 CFS 
D = .39'
Inlets 4 & 5

Q = 27.12 CFS 
D = .43'
Inlets 6 & 7

Q = 29.55 CFS 
D = .43'
Inlets 8 & 9

Inlets 2-9



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.37'

IN-2 & IN-3
Qin = 5.3 cfs

Slope = 2.86%

Inlets 2 & 3



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.39'

IN-4 & IN-5
Qin = 5.9 cfs

Slope = 2.86%

Inlets 4 & 5



Trail 1

IN4
Q = 5.9 cfs

IN5
Q = 5.9 cfs

AP30
Q = 5.64 + 1.56 + 6.8 + = 14.0 cfs
(flow contained in street)

AP36
Q = 16.3 cfs

 (flow contained in street)

AP38
Q = 12.1 cfs

 (flow contained in street)

Q = 6.3 + 9.5 + 3.9 +6.0 cfs

(flow contained in street)

AP20
Q = 25.7+ 3.0 = 28.7 cfs

Q = 28.7 - 13.6 = 15.1 cfs
(inlets 11 & 12)

(flow contained in street)

AP22
Q = 9.8 cfs

(flow contained in street)

Q = 18.4 - 11.8 = 6.6 cfs
(flow contained in street)

AP31
Q = 14.0 + 5.39 cfs
Q = 19.39 - 11.8 = 7.59 cfs
(Inlets 4 & 5)
(flow contained in street)

AP32
Q = 7.56 + 15.6 + 2.46
= 25.6 cfs
(flow contained in
street)

AP33
Q = 25.6 + 1.50 cfs

Q = 27.12- 14.0= 13.12 cfs
 (flow contained in street)

AP34
Q = 14.9 cfs
 (flow contained in street)

AP24
Q = 5.4 cfs

 (flow contained in street)

AP35
Q = 15.15 + 1.68 = 16.8 cfs
(flow contained in street)

AP37
Q =  16.3 + .67 cfs
Q = 17.0 cfs
 (flow contained in street)

AP39
Q = 12.1 + 17.0 + 1.31

Q = 30.4 cfs
 (flow contained in street)

AP41
Q = 8.4 + 30.4+ 2.3 + 1.49

Q = 42.6 cfs
 (flow contained in street)

AP40
Q = 8.4 cfs

 (flow contained in street)

IN6
Q = 7.0 cfs

IN7
Q = 7.0 cfs

AP35A
Q =  5.4 + 16.8+ 0.8 cfs
Q = 23.0 cfs
Inlet in sump condition

IN10A
Q = 11.5

cfs

IN5
Q = 6.8 cfs

IN6
Q = 6.8 cfs

AP29
Q = 6.8 cfs
(flow contained in street)

IN8
Q = 7.2 cfs

IN9
Q = 7.2 cfs

AP34A
Q = 13.12 + 14.9 + 1.53 = 29.55 cfs

Q = 29.55 - 14.4 = 15.15 cfs
(Inlets 8 & 9)

 (flow contained in street)

IN10
Q = 11.5

cfs
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DRAWN BY: DATE:

60 30 0 60

1" = 60'

INLET SCHEMATICS
EXHIBIT

LEGEND

EXISTING STORM DRAIN

PROPOSED STORM DRAIN

PROPOSED STORM DRAIN MANHOLE

PROPOSED STORM DRAIN INLET

QT = 27.12 cfs Qbypass = 
13.12 cfs

QT = 29.55 cfs

Qbypass = 15.15 cfs

Qin = 108.6 cfs
Qin = 56.0 cfs

QT = 23.0 cfs



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.43'

IN-6 & IN-7
Qin = 7.0 cfs

Slope = 2.86%

Inlets 6 & 7



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.43'

IN-8 & IN-9
Qin = 7.2 cfs

Slope = 2.86%

Inlets 8 & 9



Backbone SD Inlets 10 
ANALYSIS OF AN INLET IN A SUMP CONDITION 1 INLET IN SUMP CONDITION 

INLET TYPE:  Single Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(single grate)=[(2.67')+2(1.8')]=6.27 ft A(single grate)=3.72 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H**1.5 Q=3.0(6.27)H^1.5=18.81*H^1.5 Q=0.6*3.72*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calcs
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT WING SINGLE SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at single "A" inlet w/ two wing openings
0.10 0.10 0.38 0.59 5.66 1.35  Weir controls on grate analysis
0.20 0.20 1.07 1.68 8.01 3.83
0.30 0.30 1.97 3.09 9.81 7.03
0.40 0.40 3.04 4.76 11.33 10.83
0.50 0.50 4.24 6.65 12.67 15.14
0.60 0.60 5.58 8.74 13.87 19.90

TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07
0.80 0.80 8.59 13.46 16.02 30.63

ROW LIMIT 0.86 0.86 9.52 14.92 16.58 33.96
0.90 0.90 10.25 16.06 16.99 36.55
1.00 1.00 12.00 18.81 17.91 41.91

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) =  11.5 per inlet (Flow below curb)

@ 2x Q(100 yr) =  23 per inlet (Flow below ROW)



BACKBONE SD INLET IN SUMP CONDITION IN 10A
ANALYSIS OF AN INLET IN A SUMP CONDITION - 1 inlet in sump

INLET TYPE:  Double Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(double grate)=[2(2.67')+2(1.8')]=8.94 ft A(double grate)=8.19 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H^1.5 Q=3.0(8.94)H^1.5=26.82*H^1.5 Q=0.6(7.14)((64.4*H))^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calc
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT "A" DOUBLE DOUBLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at double "A" inlet w/ two wing openings
0.10 0.10 0.38 0.85 12.47 1.61  Weir controls on grate analysis
0.20 0.20 1.07 2.40 17.64 4.55
0.30 0.30 1.97 4.41 21.60 8.35
0.40 0.40 3.04 6.78 24.94 12.86
0.50 0.50 4.24 9.48 27.88 17.97
0.60 0.60 5.58 12.46 30.55 23.62

TOP OF CURB 0.70 0.70 7.03 15.71 32.99 29.76
0.80 0.80 8.59 19.19 35.27 36.36

ROW LIMIT 0.86 0.86 9.52 21.28 36.51 40.32
0.90 0.90 10.25 22.90 37.41 43.39
1.00 1.00 12.00 26.82 39.43 50.82
1.10 1.10 13.84 30.94 41.36 58.63

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Qr(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) = 11.5 cfs  (flow below curb)

@ 2x  Q(100 yr) = 23 cfs  (flow below ROW)



Q = 6.6 + 1.6 + 15.11= 23.31 cfs
Q = 0 cfs (Inlets 13 & 14)
Inlets in sump condition

AP13
Q = 16.6 + 0.5 cfs

Q = 17.1 cfs
 (flow contained in street)

AP14
Q = 17.1 + 11.0 cfs

Q = 28.1 cfs
 (flow contained in street)

AP15
Q = 12.1 + 0.60 = 12.7 cfs
 (flow contained in street)

AP16
Q = 12.7 + 10.3 = 23.0 cfs
 (flow contained in street)

AP36
Q = 16.3 cfs

 (flow contained in street)

AP38
Q = 12.1 cfs

 (flow contained in street)

AP39
Q = 12.1 + 17.0 + 1.31

Q = 30.4 cfs
 (flow contained in street)

AP41
Q = 8.4 + 30.4+ 2.3 + 1.49

Q = 42.6 cfs
 (flow contained in street)

AP40
Q = 8.4 cfs

 (flow contained in street)

AP41A
Q = 42.6-17.6 (from inlets)
Q = 25.0 cfs
(flow contained in street)

AP 46
Q = 16.5 + 9.0
Q = 25.5  - 14 cfs
Q = 11.5 cfs
 (flow contained in street)

AP47
Q = 11.5 + 13.9  + 12.1 + 0.89
Q = 38.4 cfs
 (flow contained in street)

AP48
Q = 38.4 - 17.6 = 20.8 cfs
 (flow contained in street)

AP49
Q = 20.8 + 8.11 = 28.91 cfs
Q = 28.91 - 14.2 = 14.71 cfs

 (flow contained in street)

AP50
Q = 14.71 + 23.0 + 2.79= 40.5 cfs
Q = 40.5 - 17.2 = 23.3  (flow contained in street)

AP51
Q = 23.3 cfs + 2.86  = 20.44 cfs
(flow contained in street)

IN11
Q = 8.8 cfs

IN12
Q = 8.8 cfs

IN15
Q = 7.0 cfs

IN16
Q = 7.0 cfs

IN17
Q = 8.8 cfs

IN18
Q = 8.8 cfs

IN19
Q = 7.1 cfs

IN20
Q = 7.1 cfs

IN21
Q = 8.6 cfs IN22

Q = 8.6 cfs

AP43
Q = 13.9 cfs
 (flow contained in street)

IN13
Q = 6.8 cfs

IN14
Q = 6.8 cfs

AP42
Q = 25.0 + 0.69 cfs

Q = 25.7 - 13.6 = 12.1 cfs
 (flow contained in street)

AP 45
Q = 15.1 cfs + 1.4 cfs = 16.5 cfs
 (flow contained in street)

IN23
Q = 10.2 cfs

IN24
Q = 10.2 cfs

IN16
Q = 14.1 cfs

IN15
Q = 14.1 cfs
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www.bhinc.com                                   800.877.5332
BHI PROJECT NO. SHEET NO.CHECKED BY:

DRAWN BY: DATE:

60 30 0 60

1" = 60'

INLET SCHEMATICS
EXHIBIT

LEGEND

EXISTING STORM DRAIN

PROPOSED STORM DRAIN

PROPOSED STORM DRAIN MANHOLE

PROPOSED STORM DRAIN INLET

Qbypass =
 12.1 cfs

QT = 25.5 cfs

Qbypass = 11.5 cfs

QT =
 38.4 cfs

Qbypass = 20.8 cfs

QT =
 42.6 cfs

Qbypass =
 25.0 cfs

QT = 25.7 cfs

Q
T
 =

 2
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 =
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QT = 40.5 cfs
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QT = 20.44 cfs



                                  52ftROW-32ftRoad @ S=0.62%

                          MANNING'S N = 0.017   SLOPE = 0.006 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      42.000       0.670
                 2.0       9.380       0.670       6.000      26.000       0.410      10.000      42.630       0.670
                 3.0      10.000       0.670       7.000      40.000       0.130      11.000      52.000       0.860
                 4.0      10.000       0.000       8.000      42.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.002        0.657     0.306        1.865          0.615     0.021     0.539
        0.040     0.040        0.025        0.012        1.313     0.486        2.481          1.231     0.044     0.605
        0.060     0.060        0.055        0.035        1.970     0.636        3.096          1.846     0.066     0.648
        0.080     0.080        0.098        0.076        2.627     0.771        3.712          2.462     0.089     0.680
        0.100     0.100        0.154        0.138        3.283     0.895        4.327          3.077     0.112     0.705
        0.120     0.120        0.222        0.224        3.940     1.010        4.942          3.692     0.136     0.727
        0.140     0.140        0.305        0.313        5.289     1.027        6.250          5.000     0.156     0.733
        0.160     0.160        0.425        0.438        7.329     1.031        8.250          7.000     0.177     0.738
        0.180     0.180        0.585        0.634        9.369     1.083       10.250          9.000     0.198     0.749
        0.200     0.200        0.785        0.907       11.410     1.156       12.250         11.000     0.221     0.763
        0.220     0.220        1.025        1.268       13.450     1.237       14.250         13.000     0.244     0.777
        0.240     0.240        1.305        1.726       15.491     1.323       16.250         15.000     0.267     0.791
        0.260     0.260        1.625        2.291       17.531     1.410       18.250         17.000     0.291     0.804
        0.280     0.280        1.985        2.971       19.571     1.497       20.250         19.000     0.315     0.816
        0.300     0.300        2.385        3.777       21.612     1.584       22.250         21.000     0.339     0.828
        0.320     0.320        2.825        4.716       23.652     1.669       24.250         23.000     0.363     0.840
        0.340     0.340        3.305        5.797       25.693     1.754       26.250         25.000     0.388     0.850
        0.360     0.360        3.825        7.028       27.733     1.837       28.250         27.000     0.413     0.861
        0.380     0.380        4.385        8.417       29.773     1.920       30.250         29.000     0.437     0.870
        0.400     0.400        4.985        9.972       31.814     2.000       32.250         31.000     0.462     0.879
        0.420     0.420        5.620       11.920       32.854     2.121       33.250         32.000     0.490     0.892
        0.440     0.440        6.260       14.255       32.894     2.277       33.250         32.000     0.521     0.908
        0.460     0.460        6.900       16.753       32.934     2.428       33.250         32.000     0.552     0.922
        0.480     0.480        7.540       19.406       32.974     2.574       33.250         32.000     0.583     0.935
        0.500     0.500        8.180       22.210       33.014     2.715       33.250         32.000     0.615     0.947
        0.520     0.520        8.820       25.161       33.054     2.853       33.250         32.000     0.647     0.958
        0.540     0.540        9.460       28.254       33.094     2.987       33.250         32.000     0.679     0.968
        0.560     0.560       10.100       31.486       33.134     3.117       33.250         32.000     0.711     0.978
        0.580     0.580       10.740       34.853       33.174     3.245       33.250         32.000     0.744     0.988
        0.600     0.600       11.380       38.352       33.214     3.370       33.250         32.000     0.777     0.996
        0.620     0.620       12.020       41.980       33.254     3.493       33.250         32.000     0.810     1.005
        0.640     0.640       12.660       45.735       33.294     3.613       33.250         32.000     0.843     1.013
        0.660     0.660       13.300       49.613       33.334     3.730       33.250         32.000     0.876     1.020
        0.680     0.680       13.945       52.612       34.361     3.773       34.237         32.987     0.901     1.023
        0.700     0.700       14.662       53.839       37.625     3.672       36.211         36.211     0.910     1.017
        0.720     0.720       15.406       56.471       39.639     3.666       38.184         38.184     0.929     1.017
        0.740     0.740       16.189       59.344       41.653     3.666       40.158         40.158     0.949     1.018
        0.760     0.760       17.012       62.459       43.667     3.671       42.132         42.132     0.970     1.019
        0.780     0.780       17.875       65.816       45.682     3.682       44.105         44.105     0.991     1.020
        0.800     0.800       18.776       69.417       47.696     3.697       46.079         46.079     1.013     1.021
        0.820     0.820       19.718       73.265       49.710     3.716       48.053         48.053     1.035     1.023
        0.840     0.840       20.698       77.364       51.724     3.738       50.026         50.026     1.057     1.024

Q =  47.73 CFS 
EGL  Controlled

Q =  42.6 CFS 
D = .62'
Inlets 11 & 12

Q =  25.27 CFS 
D = .52'
Inlets 13 & 14

Inlets 11-14



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.62'

IN-11 & IN-12
Qin =  8.8 cfs

Slope = 0.62%

Inlets 11 & 12



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.52'

IN-13 & IN-14
Qin =  6.8 cfs

Slope = 0.62%

Inlets 13 & 14



                                  48ftROW-28ftRoad @ S=0.60%

                          MANNING'S N = 0.017   SLOPE = 0.006 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.002        0.657     0.301        1.865          0.615     0.021     0.531
        0.040     0.040        0.025        0.012        1.313     0.478        2.481          1.231     0.044     0.596
        0.060     0.060        0.055        0.035        1.970     0.626        3.096          1.846     0.066     0.637
        0.080     0.080        0.098        0.075        2.627     0.758        3.712          2.462     0.089     0.668
        0.100     0.100        0.154        0.135        3.283     0.880        4.327          3.077     0.112     0.694
        0.120     0.120        0.222        0.220        3.940     0.994        4.942          3.692     0.135     0.715
        0.140     0.140        0.305        0.308        5.289     1.011        6.250          5.000     0.156     0.721
        0.160     0.160        0.425        0.431        7.329     1.014        8.250          7.000     0.176     0.726
        0.180     0.180        0.585        0.623        9.369     1.066       10.250          9.000     0.198     0.737
        0.200     0.200        0.785        0.892       11.410     1.137       12.250         11.000     0.220     0.750
        0.220     0.220        1.025        1.247       13.450     1.217       14.250         13.000     0.243     0.764
        0.240     0.240        1.305        1.698       15.491     1.301       16.250         15.000     0.266     0.778
        0.260     0.260        1.625        2.254       17.531     1.387       18.250         17.000     0.290     0.791
        0.280     0.280        1.985        2.923       19.571     1.473       20.250         19.000     0.314     0.803
        0.300     0.300        2.385        3.715       21.612     1.558       22.250         21.000     0.338     0.815
        0.320     0.320        2.825        4.639       23.652     1.642       24.250         23.000     0.362     0.826
        0.340     0.340        3.305        5.702       25.693     1.725       26.250         25.000     0.386     0.837
        0.360     0.360        3.825        6.914       27.733     1.807       28.250         27.000     0.411     0.847
        0.380     0.380        4.380        8.455       28.773     1.930       29.250         28.000     0.438     0.860
        0.400     0.400        4.940       10.323       28.813     2.090       29.250         28.000     0.468     0.877
        0.420     0.420        5.500       12.334       28.853     2.243       29.250         28.000     0.498     0.892
        0.440     0.440        6.060       14.484       28.893     2.390       29.250         28.000     0.529     0.906
        0.460     0.460        6.620       16.768       28.933     2.533       29.250         28.000     0.560     0.918
        0.480     0.480        7.180       19.180       28.973     2.671       29.250         28.000     0.591     0.930
        0.500     0.500        7.740       21.718       29.013     2.806       29.250         28.000     0.622     0.941
        0.520     0.520        8.300       24.377       29.053     2.937       29.250         28.000     0.654     0.951
        0.540     0.540        8.860       27.154       29.093     3.065       29.250         28.000     0.686     0.961
        0.560     0.560        9.420       30.047       29.133     3.190       29.250         28.000     0.718     0.970
        0.580     0.580        9.980       33.053       29.173     3.312       29.250         28.000     0.751     0.978
        0.600     0.600       10.540       36.168       29.213     3.432       29.250         28.000     0.783     0.986
        0.620     0.620       11.100       39.391       29.253     3.549       29.250         28.000     0.816     0.994
        0.640     0.640       11.660       42.720       29.293     3.664       29.250         28.000     0.849     1.001
        0.660     0.660       12.220       46.152       29.333     3.777       29.250         28.000     0.882     1.008
        0.680     0.680       12.785       48.634       30.360     3.804       30.237         28.987     0.905     1.010
        0.700     0.700       13.422       49.268       33.624     3.671       32.211         32.211     0.910     1.003
        0.720     0.720       14.086       51.366       35.638     3.647       34.184         34.184     0.927     1.002
        0.740     0.740       14.789       53.707       37.653     3.631       36.158         36.158     0.945     1.001
        0.760     0.760       15.532       56.288       39.667     3.624       38.132         38.132     0.964     1.001
        0.780     0.780       16.315       59.108       41.681     3.623       40.105         40.105     0.984     1.001
        0.800     0.800       17.136       62.167       43.695     3.628       42.079         42.079     1.005     1.002
        0.820     0.820       17.998       65.465       45.709     3.637       44.053         44.053     1.026     1.003
        0.840     0.840       18.898       69.004       47.723     3.651       46.026         46.026     1.047     1.005

Q = 45.86 CFS 
D = .65'
EGL Controlled

Q = 25.5 CFS 
D = .53'
Inlets 15 & 16

Inlets 15 & 16



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.53'

IN-15 & IN-16
Qin =  7 cfs

Slope = 0.60%

Inlets 15 & 16



                                  48ftROW-28ftRoad @ S=0.62%

                          MANNING'S N = 0.017   SLOPE = 0.006 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.002        0.657     0.306        1.865          0.615     0.021     0.539
        0.040     0.040        0.025        0.012        1.313     0.486        2.481          1.231     0.044     0.605
        0.060     0.060        0.055        0.035        1.970     0.636        3.096          1.846     0.066     0.648
        0.080     0.080        0.098        0.076        2.627     0.771        3.712          2.462     0.089     0.680
        0.100     0.100        0.154        0.138        3.283     0.895        4.327          3.077     0.112     0.705
        0.120     0.120        0.222        0.224        3.940     1.010        4.942          3.692     0.136     0.727
        0.140     0.140        0.305        0.313        5.289     1.027        6.250          5.000     0.156     0.733
        0.160     0.160        0.425        0.438        7.329     1.031        8.250          7.000     0.177     0.738
        0.180     0.180        0.585        0.634        9.369     1.083       10.250          9.000     0.198     0.749
        0.200     0.200        0.785        0.907       11.410     1.156       12.250         11.000     0.221     0.763
        0.220     0.220        1.025        1.268       13.450     1.237       14.250         13.000     0.244     0.777
        0.240     0.240        1.305        1.726       15.491     1.323       16.250         15.000     0.267     0.791
        0.260     0.260        1.625        2.291       17.531     1.410       18.250         17.000     0.291     0.804
        0.280     0.280        1.985        2.971       19.571     1.497       20.250         19.000     0.315     0.816
        0.300     0.300        2.385        3.777       21.612     1.584       22.250         21.000     0.339     0.828
        0.320     0.320        2.825        4.716       23.652     1.669       24.250         23.000     0.363     0.840
        0.340     0.340        3.305        5.797       25.693     1.754       26.250         25.000     0.388     0.850
        0.360     0.360        3.825        7.028       27.733     1.837       28.250         27.000     0.413     0.861
        0.380     0.380        4.380        8.595       28.773     1.962       29.250         28.000     0.440     0.875
        0.400     0.400        4.940       10.493       28.813     2.124       29.250         28.000     0.470     0.892
        0.420     0.420        5.500       12.538       28.853     2.280       29.250         28.000     0.501     0.907
        0.440     0.440        6.060       14.724       28.893     2.430       29.250         28.000     0.532     0.921
        0.460     0.460        6.620       17.045       28.933     2.575       29.250         28.000     0.563     0.934
        0.480     0.480        7.180       19.497       28.973     2.716       29.250         28.000     0.595     0.945
        0.500     0.500        7.740       22.077       29.013     2.852       29.250         28.000     0.627     0.956
        0.520     0.520        8.300       24.780       29.053     2.986       29.250         28.000     0.659     0.967
        0.540     0.540        8.860       27.603       29.093     3.115       29.250         28.000     0.691     0.976
        0.560     0.560        9.420       30.544       29.133     3.242       29.250         28.000     0.724     0.986
        0.580     0.580        9.980       33.599       29.173     3.367       29.250         28.000     0.756     0.994
        0.600     0.600       10.540       36.766       29.213     3.488       29.250         28.000     0.789     1.002
        0.620     0.620       11.100       40.043       29.253     3.607       29.250         28.000     0.822     1.010
        0.640     0.640       11.660       43.426       29.293     3.724       29.250         28.000     0.856     1.017
        0.660     0.660       12.220       46.915       29.333     3.839       29.250         28.000     0.889     1.025
        0.680     0.680       12.785       49.438       30.360     3.867       30.237         28.987     0.913     1.027
        0.700     0.700       13.422       50.083       33.624     3.731       32.211         32.211     0.917     1.019
        0.720     0.720       14.086       52.215       35.638     3.707       34.184         34.184     0.934     1.018
        0.740     0.740       14.789       54.594       37.653     3.691       36.158         36.158     0.952     1.018
        0.760     0.760       15.532       57.218       39.667     3.684       38.132         38.132     0.971     1.018
        0.780     0.780       16.315       60.085       41.681     3.683       40.105         40.105     0.991     1.018
        0.800     0.800       17.136       63.194       43.695     3.688       42.079         42.079     1.012     1.019
        0.820     0.820       17.998       66.547       45.709     3.698       44.053         44.053     1.033     1.020
        0.840     0.840       18.898       70.144       47.723     3.712       46.026         46.026     1.054     1.021

Q = 43.43 CFS 
EGL Controlled

Q = 28.91 CFS 
D = .55'
Inlets 19 & 20

Q = 40.5 CFS 
D = .62'
Inlets 21 & 22

Q =  38.4 CFS 
D = .61'
Inlets 17 & 18

Inlets 17 & 22



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.61'

IN-17 & IN-18
Qin =  8.8 cfs

Slope = 0.62%

Inlets 17 & 18



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.55'

IN-19 & IN-20
Qin =  7.1 cfs

Slope = 0.62%

Inlets 19 & 20



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.62'

IN-21 & IN-22
Qin =  8.6 cfs

Slope = 0.62%

Inlets 20 & 21



Backbone SD Inlets 23 and 24
ANALYSIS OF AN INLET IN A SUMP CONDITION 2 INLETS IN SUMP CONDITION 

INLET TYPE:  Single Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(single grate)=[(2.67')+2(1.8')]=6.27 ft A(single grate)=3.72 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H**1.5 Q=3.0(6.27)H^1.5=18.81*H^1.5 Q=0.6*3.72*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calcs
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT WING SINGLE SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at single "A" inlet w/ two wing openings
0.10 0.10 0.38 0.59 5.66 1.35  Weir controls on grate analysis
0.20 0.20 1.07 1.68 8.01 3.83
0.30 0.30 1.97 3.09 9.81 7.03
0.40 0.40 3.04 4.76 11.33 10.83
0.50 0.50 4.24 6.65 12.67 15.14
0.60 0.60 5.58 8.74 13.87 19.90

TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07
0.80 0.80 8.59 13.46 16.02 30.63

ROW LIMIT 0.86 0.86 9.52 14.92 16.58 33.96
0.90 0.90 10.25 16.06 16.99 36.55
1.00 1.00 12.00 18.81 17.91 41.91

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) =  10.2 per inlet (Flow below curb)

@ 2x Q(100 yr) = 20.44 per inlet (flow below ROW)



AP3
Q = 21.3 + 0.80 = 22.1 cfs
Q = 22.1 - 13.6 = 8.5 cfs
(Inlets 1 and 2)
(flow contained in street)

AP6
Q = 1.7 + 12.2 = 13.93 cfs

(flow contained in street)

AP4
Q = 5.6 cfs
(flow contained in street)

AP5
Q = 5.6 + 3.0 = 8.6 cfs
(flow contained in street)

AP7
Q = 8.6 + 13.93 = 22.53 cfs
(flow contained in street)

AP8
Q = 1.1 + 22.53 + 2.88 cfs
Q = 26.51  cfs
(flow contained in street)

AP11
Q =  14.73  + 0.38 (remaining basin 25)
Q = 15.11 cfs
(flow contained in street)

AP12
Q = 6.6 + 1.6 + 15.11= 23.31 cfs
Q = 0 cfs (Inlets 13 & 14)
Inlets in sump condition

Q = 6.3 cfs
(flow contained in street)

AP19
Q = 6.3 + 9.5 + 3.9 +6.0 cfs
Q = 25.7cfs
(flow contained in street)

AP20
Q = 25.7+ 3.0 = 28.7 cfs

Q = 28.7 - 13.6 = 15.1 cfs
(inlets 11 & 12)

(flow contained in street)

AP21
Q = 7.0  cfs

(flow contained in street)

AP23
Q = 7.0 + 9.8 + 13.19 + 1.7 cfs
Q = 31.69 - 31.69 = 0 cfs (inlets
9 & 10)
(flow contained in street)

AP22
Q = 9.8 cfs

(flow contained in street)

AP23A
Q = 3.3 + 15.1 cfs
Q = 18.4 - 11.8 = 6.6 cfs
(flow contained in street)

Q = 8.4 + 30.4+ 2.3 + 1.49

Q = 6.8 cfs

IN9
Q = 7.0 cfs

IN10
Q = 7.0 cfs

AP9
Q = 26.51 + (12.9 - 2.88)  = 36.53 cfs

Q = 36.53 - 14.0 = 22.53 cfs
(Inlets 9 and 10)

(flow contained in street)

IN12
Q = 7.3 cfs

IN11
Q = 7.3 cfs

AP10
Q = 22.53 + 3.6 + 3.2 = 29.33 cfs
Q = 29.33 - 14.6 = 14.73 cfs
(Inlets 11 and 12)
(flow contained in street)

IN3
Q = 15.9 cfs

IN4
Q = 15.9 cfs

IN5
Q = 6.8 cfs

IN6
Q = 6.8 cfs

IN13
Q = 11.7 cfs IN14

Q = 11.7 cfs

AP3A
Q = 8.5 + 4.69 cfs
Q = 13.19 cfs
(flow contained in street)

IN7
Q = 5.9 cfs

IN8
Q = 5.9 cfs
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PROPOSED STORM DRAIN INLET

Qbypass = 8.5 cfs
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QT = 23.31 cfs



                                  48ft Street @S=5.77%

                          MANNING'S N = 0.017   SLOPE = 0.058 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.006        0.657     0.933        1.865          0.615     0.034     1.645
        0.040     0.040        0.025        0.036        1.313     1.482        2.481          1.231     0.074     1.847
        0.060     0.060        0.055        0.108        1.970     1.941        3.096          1.846     0.119     1.976
        0.080     0.080        0.098        0.232        2.627     2.352        3.712          2.462     0.166     2.073
        0.100     0.100        0.154        0.420        3.283     2.729        4.327          3.077     0.216     2.152
        0.120     0.120        0.222        0.683        3.940     3.082        4.942          3.692     0.268     2.218
        0.140     0.140        0.305        0.956        5.289     3.134        6.250          5.000     0.293     2.237
        0.160     0.160        0.425        1.337        7.329     3.146        8.250          7.000     0.314     2.251
        0.180     0.180        0.585        1.933        9.369     3.305       10.250          9.000     0.350     2.285
        0.200     0.200        0.785        2.767       11.410     3.525       12.250         11.000     0.393     2.327
        0.220     0.220        1.025        3.869       13.450     3.774       14.250         13.000     0.442     2.370
        0.240     0.240        1.305        5.266       15.491     4.035       16.250         15.000     0.493     2.412
        0.260     0.260        1.625        6.988       17.531     4.301       18.250         17.000     0.548     2.452
        0.280     0.280        1.985        9.064       19.571     4.566       20.250         19.000     0.604     2.491
        0.300     0.300        2.385       11.522       21.612     4.831       22.250         21.000     0.663     2.527
        0.320     0.320        2.825       14.386       23.652     5.092       24.250         23.000     0.723     2.562
        0.340     0.340        3.305       17.684       25.693     5.351       26.250         25.000     0.785     2.594
        0.360     0.360        3.825       21.439       27.733     5.605       28.250         27.000     0.849     2.625
        0.380     0.380        4.380       26.219       28.773     5.986       29.250         28.000     0.937     2.668
        0.400     0.400        4.940       32.012       28.813     6.480       29.250         28.000     1.053     2.720
        0.420     0.420        5.500       38.250       28.853     6.955       29.250         28.000     1.172     2.766
        0.440     0.440        6.060       44.917       28.893     7.412       29.250         28.000     1.295     2.809
        0.460     0.460        6.620       51.998       28.933     7.855       29.250         28.000     1.420     2.848
        0.480     0.480        7.180       59.479       28.973     8.284       29.250         28.000     1.547     2.884
        0.500     0.500        7.740       67.349       29.013     8.701       29.250         28.000     1.678     2.918
        0.520     0.520        8.300       75.595       29.053     9.108       29.250         28.000     1.810     2.949
        0.540     0.540        8.860       84.208       29.093     9.504       29.250         28.000     1.945     2.979
        0.560     0.560        9.420       93.179       29.133     9.892       29.250         28.000     2.082     3.007
        0.580     0.580        9.980      102.499       29.173    10.270       29.250         28.000     2.221     3.033
        0.600     0.600       10.540      112.160       29.213    10.641       29.250         28.000     2.361     3.058
        0.620     0.620       11.100      122.156       29.253    11.005       29.250         28.000     2.504     3.081
        0.640     0.640       11.660      132.478       29.293    11.362       29.250         28.000     2.648     3.104
        0.660     0.660       12.220      143.121       29.333    11.712       29.250         28.000     2.794     3.126
        0.680     0.680       12.785      150.817       30.360    11.796       30.237         28.987     2.844     3.131
        0.700     0.700       13.422      152.784       33.624    11.383       32.211         32.211     2.715     3.109
        0.720     0.720       14.086      159.288       35.638    11.308       34.184         34.184     2.709     3.106
        0.740     0.740       14.789      166.548       37.653    11.261       36.158         36.158     2.713     3.104
        0.760     0.760       15.532      174.553       39.667    11.238       38.132         38.132     2.724     3.104
        0.780     0.780       16.315      183.299       41.681    11.235       40.105         40.105     2.743     3.106
        0.800     0.800       17.136      192.783       43.695    11.250       42.079         42.079     2.769     3.108
        0.820     0.820       17.998      203.011       45.709    11.280       44.053         44.053     2.799     3.111
        0.840     0.840       18.898      213.986       47.723    11.323       46.026         46.026     2.834     3.115

Q = 22.1 CFS 
EGL Controlled

Q = 22.1 CFS 
D = .36'
Inlets 1 & 2



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.36

IN-1 & IN-2
Qin = 6.8 cfs

Slope =
5.77%

Inlets 1 & 2



NORTH SD Inlets 3 and 4
ANALYSIS OF AN INLET IN A SUMP CONDITION 2 INLETS IN SUMP CONDITION 

INLET TYPE:  Single Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(single grate)=[(2.67')+2(1.8')]=6.27 ft A(single grate)=3.72 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H**1.5 Q=3.0(6.27)H^1.5=18.81*H^1.5 Q=0.6*3.72*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calcs
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT WING SINGLE SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at single "A" inlet w/ two wing openings
0.10 0.10 0.38 0.59 5.66 1.35  Weir controls on grate analysis
0.20 0.20 1.07 1.68 8.01 3.83
0.30 0.30 1.97 3.09 9.81 7.03
0.40 0.40 3.04 4.76 11.33 10.83
0.50 0.50 4.24 6.65 12.67 15.14
0.60 0.60 5.58 8.74 13.87 19.90

TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07
0.80 0.80 8.59 13.46 16.02 30.63

ROW LIMIT 0.86 0.86 9.52 14.92 16.58 33.96
0.90 0.90 10.25 16.06 16.99 36.55
1.00 1.00 12.00 18.81 17.91 41.91

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) =  15.9 per inlet (Flow below curb)

@ 2x Q(100 yr) = 31.69 per inlet (flow below ROW)



                                  48ft Streets\48ftROW @S = 3.00%

                          MANNING'S N = 0.017   SLOPE = 0.030 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.004        0.657     0.673        1.865          0.615     0.027     1.186
        0.040     0.040        0.025        0.026        1.313     1.068        2.481          1.231     0.058     1.332
        0.060     0.060        0.055        0.078        1.970     1.400        3.096          1.846     0.090     1.425
        0.080     0.080        0.098        0.167        2.627     1.696        3.712          2.462     0.125     1.495
        0.100     0.100        0.154        0.303        3.283     1.968        4.327          3.077     0.160     1.551
        0.120     0.120        0.222        0.492        3.940     2.222        4.942          3.692     0.197     1.599
        0.140     0.140        0.305        0.689        5.289     2.260        6.250          5.000     0.219     1.613
        0.160     0.160        0.425        0.964        7.329     2.268        8.250          7.000     0.240     1.623
        0.180     0.180        0.585        1.394        9.369     2.383       10.250          9.000     0.268     1.648
        0.200     0.200        0.785        1.996       11.410     2.542       12.250         11.000     0.301     1.678
        0.220     0.220        1.025        2.789       13.450     2.721       14.250         13.000     0.335     1.709
        0.240     0.240        1.305        3.797       15.491     2.910       16.250         15.000     0.372     1.739
        0.260     0.260        1.625        5.039       17.531     3.101       18.250         17.000     0.410     1.768
        0.280     0.280        1.985        6.536       19.571     3.293       20.250         19.000     0.449     1.796
        0.300     0.300        2.385        8.308       21.612     3.483       22.250         21.000     0.489     1.822
        0.320     0.320        2.825       10.373       23.652     3.672       24.250         23.000     0.530     1.847
        0.340     0.340        3.305       12.751       25.693     3.858       26.250         25.000     0.572     1.871
        0.360     0.360        3.825       15.459       27.733     4.042       28.250         27.000     0.614     1.893
        0.380     0.380        4.380       18.906       28.773     4.316       29.250         28.000     0.670     1.924
        0.400     0.400        4.940       23.082       28.813     4.673       29.250         28.000     0.740     1.961
        0.420     0.420        5.500       27.581       28.853     5.015       29.250         28.000     0.811     1.995
        0.440     0.440        6.060       32.388       28.893     5.345       29.250         28.000     0.884     2.025
        0.460     0.460        6.620       37.494       28.933     5.664       29.250         28.000     0.959     2.054
        0.480     0.480        7.180       42.888       28.973     5.973       29.250         28.000     1.035     2.080
        0.500     0.500        7.740       48.563       29.013     6.274       29.250         28.000     1.112     2.104
        0.520     0.520        8.300       54.509       29.053     6.567       29.250         28.000     1.191     2.127
        0.540     0.540        8.860       60.719       29.093     6.853       29.250         28.000     1.271     2.148
        0.560     0.560        9.420       67.188       29.133     7.132       29.250         28.000     1.351     2.168
        0.580     0.580        9.980       73.908       29.173     7.406       29.250         28.000     1.433     2.187
        0.600     0.600       10.540       80.875       29.213     7.673       29.250         28.000     1.516     2.205
        0.620     0.620       11.100       88.082       29.253     7.935       29.250         28.000     1.599     2.222
        0.640     0.640       11.660       95.525       29.293     8.193       29.250         28.000     1.684     2.238
        0.660     0.660       12.220      103.199       29.333     8.445       29.250         28.000     1.769     2.254
        0.680     0.680       12.785      108.749       30.360     8.506       30.237         28.987     1.805     2.258
        0.700     0.700       13.422      110.167       33.624     8.208       32.211         32.211     1.748     2.242
        0.720     0.720       14.086      114.857       35.638     8.154       34.184         34.184     1.754     2.239
        0.740     0.740       14.789      120.092       37.653     8.120       36.158         36.158     1.766     2.238
        0.760     0.760       15.532      125.864       39.667     8.103       38.132         38.132     1.781     2.238
        0.780     0.780       16.315      132.170       41.681     8.101       40.105         40.105     1.801     2.239
        0.800     0.800       17.136      139.009       43.695     8.112       42.079         42.079     1.824     2.241
        0.820     0.820       17.998      146.383       45.709     8.133       44.053         44.053     1.849     2.243
        0.840     0.840       18.898      154.297       47.723     8.165       46.026         46.026     1.877     2.246

Q = 30.81 CFS 
EGL Controlled

Q = 28.7 CFS 
D = .42'
Inlets 5 & 6



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.42'

IN-5 & IN-6
Qin = 6.8 cfs

Slope = 3.0%

Inlets 5 & 6



                                  48ft Street @S=2.44%

                          MANNING'S N = 0.017   SLOPE = 0.024 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.004        0.657     0.607        1.865          0.615     0.026     1.070
        0.040     0.040        0.025        0.024        1.313     0.963        2.481          1.231     0.054     1.201
        0.060     0.060        0.055        0.070        1.970     1.262        3.096          1.846     0.085     1.285
        0.080     0.080        0.098        0.151        2.627     1.529        3.712          2.462     0.116     1.348
        0.100     0.100        0.154        0.273        3.283     1.775        4.327          3.077     0.149     1.399
        0.120     0.120        0.222        0.444        3.940     2.004        4.942          3.692     0.182     1.442
        0.140     0.140        0.305        0.622        5.289     2.038        6.250          5.000     0.205     1.455
        0.160     0.160        0.425        0.869        7.329     2.046        8.250          7.000     0.225     1.464
        0.180     0.180        0.585        1.257        9.369     2.149       10.250          9.000     0.252     1.486
        0.200     0.200        0.785        1.800       11.410     2.293       12.250         11.000     0.282     1.513
        0.220     0.220        1.025        2.516       13.450     2.454       14.250         13.000     0.314     1.541
        0.240     0.240        1.305        3.424       15.491     2.624       16.250         15.000     0.347     1.568
        0.260     0.260        1.625        4.544       17.531     2.797       18.250         17.000     0.382     1.595
        0.280     0.280        1.985        5.895       19.571     2.970       20.250         19.000     0.417     1.620
        0.300     0.300        2.385        7.492       21.612     3.141       22.250         21.000     0.453     1.643
        0.320     0.320        2.825        9.355       23.652     3.312       24.250         23.000     0.491     1.666
        0.340     0.340        3.305       11.499       25.693     3.479       26.250         25.000     0.528     1.687
        0.360     0.360        3.825       13.942       27.733     3.645       28.250         27.000     0.567     1.707
        0.380     0.380        4.380       17.050       28.773     3.893       29.250         28.000     0.616     1.735
        0.400     0.400        4.940       20.817       28.813     4.214       29.250         28.000     0.676     1.769
        0.420     0.420        5.500       24.874       28.853     4.522       29.250         28.000     0.738     1.799
        0.440     0.440        6.060       29.209       28.893     4.820       29.250         28.000     0.801     1.827
        0.460     0.460        6.620       33.814       28.933     5.108       29.250         28.000     0.866     1.852
        0.480     0.480        7.180       38.679       28.973     5.387       29.250         28.000     0.931     1.875
        0.500     0.500        7.740       43.796       29.013     5.658       29.250         28.000     0.998     1.897
        0.520     0.520        8.300       49.158       29.053     5.923       29.250         28.000     1.066     1.918
        0.540     0.540        8.860       54.760       29.093     6.181       29.250         28.000     1.134     1.937
        0.560     0.560        9.420       60.593       29.133     6.432       29.250         28.000     1.204     1.955
        0.580     0.580        9.980       66.654       29.173     6.679       29.250         28.000     1.274     1.972
        0.600     0.600       10.540       72.937       29.213     6.920       29.250         28.000     1.345     1.988
        0.620     0.620       11.100       79.437       29.253     7.156       29.250         28.000     1.417     2.004
        0.640     0.640       11.660       86.149       29.293     7.388       29.250         28.000     1.489     2.019
        0.660     0.660       12.220       93.070       29.333     7.616       29.250         28.000     1.562     2.032
        0.680     0.680       12.785       98.075       30.360     7.671       30.237         28.987     1.595     2.036
        0.700     0.700       13.422       99.354       33.624     7.402       32.211         32.211     1.552     2.022
        0.720     0.720       14.086      103.584       35.638     7.354       34.184         34.184     1.561     2.020
        0.740     0.740       14.789      108.305       37.653     7.323       36.158         36.158     1.574     2.019
        0.760     0.760       15.532      113.510       39.667     7.308       38.132         38.132     1.591     2.019
        0.780     0.780       16.315      119.197       41.681     7.306       40.105         40.105     1.610     2.020
        0.800     0.800       17.136      125.365       43.695     7.316       42.079         42.079     1.632     2.021
        0.820     0.820       17.998      132.016       45.709     7.335       44.053         44.053     1.657     2.023
        0.840     0.840       18.898      139.153       47.723     7.363       46.026         46.026     1.683     2.026

Q = 33.45 CFS 
EGL Controlled

Q = 18.8 CFS 
D = .39'
Inlets 7 & 8

Inlets 7 & 8



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.39'

IN-7 & IN-8
Qin = 5.9 cfs

Slope = 2.44%

Inlets 7 & 8



                                  48ft Street @S=1.19%

                          MANNING'S N = 0.017   SLOPE = 0.012 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.003        0.657     0.424        1.865          0.615     0.023     0.747
        0.040     0.040        0.025        0.017        1.313     0.673        2.481          1.231     0.047     0.839
        0.060     0.060        0.055        0.049        1.970     0.882        3.096          1.846     0.072     0.897
        0.080     0.080        0.098        0.105        2.627     1.068        3.712          2.462     0.098     0.941
        0.100     0.100        0.154        0.191        3.283     1.239        4.327          3.077     0.124     0.977
        0.120     0.120        0.222        0.310        3.940     1.399        4.942          3.692     0.150     1.007
        0.140     0.140        0.305        0.434        5.289     1.423        6.250          5.000     0.172     1.016
        0.160     0.160        0.425        0.607        7.329     1.429        8.250          7.000     0.192     1.022
        0.180     0.180        0.585        0.878        9.369     1.501       10.250          9.000     0.215     1.038
        0.200     0.200        0.785        1.257       11.410     1.601       12.250         11.000     0.240     1.057
        0.220     0.220        1.025        1.757       13.450     1.714       14.250         13.000     0.266     1.076
        0.240     0.240        1.305        2.391       15.491     1.832       16.250         15.000     0.292     1.095
        0.260     0.260        1.625        3.174       17.531     1.953       18.250         17.000     0.319     1.114
        0.280     0.280        1.985        4.117       19.571     2.074       20.250         19.000     0.347     1.131
        0.300     0.300        2.385        5.232       21.612     2.194       22.250         21.000     0.375     1.148
        0.320     0.320        2.825        6.533       23.652     2.313       24.250         23.000     0.403     1.163
        0.340     0.340        3.305        8.031       25.693     2.430       26.250         25.000     0.432     1.178
        0.360     0.360        3.825        9.736       27.733     2.545       28.250         27.000     0.461     1.192
        0.380     0.380        4.380       11.907       28.773     2.719       29.250         28.000     0.495     1.212
        0.400     0.400        4.940       14.538       28.813     2.943       29.250         28.000     0.535     1.235
        0.420     0.420        5.500       17.371       28.853     3.158       29.250         28.000     0.575     1.256
        0.440     0.440        6.060       20.399       28.893     3.366       29.250         28.000     0.616     1.276
        0.460     0.460        6.620       23.614       28.933     3.567       29.250         28.000     0.658     1.293
        0.480     0.480        7.180       27.012       28.973     3.762       29.250         28.000     0.700     1.310
        0.500     0.500        7.740       30.585       29.013     3.952       29.250         28.000     0.743     1.325
        0.520     0.520        8.300       34.330       29.053     4.136       29.250         28.000     0.786     1.339
        0.540     0.540        8.860       38.242       29.093     4.316       29.250         28.000     0.830     1.353
        0.560     0.560        9.420       42.316       29.133     4.492       29.250         28.000     0.874     1.365
        0.580     0.580        9.980       46.548       29.173     4.664       29.250         28.000     0.918     1.377
        0.600     0.600       10.540       50.936       29.213     4.833       29.250         28.000     0.963     1.389
        0.620     0.620       11.100       55.475       29.253     4.998       29.250         28.000     1.009     1.399
        0.640     0.640       11.660       60.163       29.293     5.160       29.250         28.000     1.054     1.410
        0.660     0.660       12.220       64.996       29.333     5.319       29.250         28.000     1.100     1.419
        0.680     0.680       12.785       68.492       30.360     5.357       30.237         28.987     1.126     1.422
        0.700     0.700       13.422       69.385       33.624     5.170       32.211         32.211     1.116     1.412
        0.720     0.720       14.086       72.338       35.638     5.136       34.184         34.184     1.130     1.410
        0.740     0.740       14.789       75.635       37.653     5.114       36.158         36.158     1.147     1.410
        0.760     0.760       15.532       79.271       39.667     5.104       38.132         38.132     1.165     1.410
        0.780     0.780       16.315       83.242       41.681     5.102       40.105         40.105     1.185     1.410
        0.800     0.800       17.136       87.550       43.695     5.109       42.079         42.079     1.206     1.411
        0.820     0.820       17.998       92.194       45.709     5.123       44.053         44.053     1.228     1.413
        0.840     0.840       18.898       97.178       47.723     5.142       46.026         46.026     1.251     1.415

Q = 41.02 CFS 
EGL Controlled

@ Q = 36.53 CFS 
D = .53'
Inlets 9 & 10

Inlets 9 & 10



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.53'

IN-9 & IN-10
Qin = 7.0 cfs

Slope = 1.19%

Inlets 9 & 10



                                  48ft Street @S=2.40%

                          MANNING'S N = 0.017   SLOPE = 0.024 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.004        0.657     0.602        1.865          0.615     0.026     1.061
        0.040     0.040        0.025        0.024        1.313     0.955        2.481          1.231     0.054     1.191
        0.060     0.060        0.055        0.069        1.970     1.252        3.096          1.846     0.084     1.274
        0.080     0.080        0.098        0.149        2.627     1.517        3.712          2.462     0.116     1.337
        0.100     0.100        0.154        0.271        3.283     1.760        4.327          3.077     0.148     1.388
        0.120     0.120        0.222        0.440        3.940     1.987        4.942          3.692     0.181     1.430
        0.140     0.140        0.305        0.617        5.289     2.021        6.250          5.000     0.204     1.443
        0.160     0.160        0.425        0.862        7.329     2.029        8.250          7.000     0.224     1.452
        0.180     0.180        0.585        1.247        9.369     2.131       10.250          9.000     0.251     1.474
        0.200     0.200        0.785        1.785       11.410     2.274       12.250         11.000     0.280     1.501
        0.220     0.220        1.025        2.495       13.450     2.434       14.250         13.000     0.312     1.528
        0.240     0.240        1.305        3.396       15.491     2.602       16.250         15.000     0.345     1.555
        0.260     0.260        1.625        4.507       17.531     2.774       18.250         17.000     0.380     1.582
        0.280     0.280        1.985        5.846       19.571     2.945       20.250         19.000     0.415     1.606
        0.300     0.300        2.385        7.431       21.612     3.116       22.250         21.000     0.451     1.630
        0.320     0.320        2.825        9.278       23.652     3.284       24.250         23.000     0.488     1.652
        0.340     0.340        3.305       11.405       25.693     3.451       26.250         25.000     0.525     1.673
        0.360     0.360        3.825       13.827       27.733     3.615       28.250         27.000     0.563     1.693
        0.380     0.380        4.380       16.910       28.773     3.861       29.250         28.000     0.612     1.721
        0.400     0.400        4.940       20.646       28.813     4.179       29.250         28.000     0.672     1.754
        0.420     0.420        5.500       24.669       28.853     4.485       29.250         28.000     0.733     1.784
        0.440     0.440        6.060       28.969       28.893     4.780       29.250         28.000     0.795     1.812
        0.460     0.460        6.620       33.536       28.933     5.066       29.250         28.000     0.859     1.837
        0.480     0.480        7.180       38.361       28.973     5.343       29.250         28.000     0.924     1.860
        0.500     0.500        7.740       43.436       29.013     5.612       29.250         28.000     0.990     1.882
        0.520     0.520        8.300       48.754       29.053     5.874       29.250         28.000     1.057     1.902
        0.540     0.540        8.860       54.309       29.093     6.130       29.250         28.000     1.124     1.921
        0.560     0.560        9.420       60.094       29.133     6.379       29.250         28.000     1.193     1.939
        0.580     0.580        9.980       66.105       29.173     6.624       29.250         28.000     1.262     1.956
        0.600     0.600       10.540       72.336       29.213     6.863       29.250         28.000     1.333     1.972
        0.620     0.620       11.100       78.783       29.253     7.098       29.250         28.000     1.404     1.987
        0.640     0.640       11.660       85.440       29.293     7.328       29.250         28.000     1.475     2.002
        0.660     0.660       12.220       92.304       29.333     7.554       29.250         28.000     1.547     2.016
        0.680     0.680       12.785       97.268       30.360     7.608       30.237         28.987     1.580     2.020
        0.700     0.700       13.422       98.536       33.624     7.341       32.211         32.211     1.538     2.005
        0.720     0.720       14.086      102.731       35.638     7.293       34.184         34.184     1.547     2.003
        0.740     0.740       14.789      107.413       37.653     7.263       36.158         36.158     1.560     2.002
        0.760     0.760       15.532      112.576       39.667     7.248       38.132         38.132     1.577     2.002
        0.780     0.780       16.315      118.216       41.681     7.246       40.105         40.105     1.597     2.003
        0.800     0.800       17.136      124.333       43.695     7.256       42.079         42.079     1.619     2.004
        0.820     0.820       17.998      130.929       45.709     7.275       44.053         44.053     1.643     2.007
        0.840     0.840       18.898      138.007       47.723     7.303       46.026         46.026     1.669     2.009

Q = 33.536 CFS 
EGL Controlled

Q = 29.33 CFS 
D = .44'
Inlets 11 & 12

Inlets 11 & 12



CoRR DPM  Section 3 – HYDRAULIC DESIGN 2.2-164 

 

GRATING CAPACITIES FOR TYPE “A”, “C” AND “D”  

d = 0.44'

IN-11 & IN-12
Qin = 7.3 cfs

Slope = 2.40%

Inlets 11 & 12



                                  48ftROW-28ftRoad @ Slope = 1.00%

                          MANNING'S N = 0.017   SLOPE = 0.010 (ft/ft)

               POINT        DIST        ELEV       POINT        DIST        ELEV       POINT        DIST        ELEV
                 1.0       0.000       0.860       5.000      12.000       0.130       9.000      38.000       0.670
                 2.0       9.380       0.670       6.000      24.000       0.370      10.000      38.630       0.670
                 3.0      10.000       0.670       7.000      36.000       0.130      11.000      48.000       0.860
                 4.0      10.000       0.000       8.000      38.000       0.000

      WSEL        DEPTH        FLOW         FLOW        WETTED     FLOW        TOPWID         TOPWID      TOTAL    FROUDE
                   INC         AREA         RATE         PER       VEL          PLUS          WATER       ENERGY     NO.
      FT.                     SQ.FT.        (CFS)        (FT)      (FPS)     OBSTRUCTIONS                 (FT)

        0.020     0.020        0.006        0.002        0.657     0.389        1.865          0.615     0.022     0.685
        0.040     0.040        0.025        0.015        1.313     0.617        2.481          1.231     0.046     0.769
        0.060     0.060        0.055        0.045        1.970     0.808        3.096          1.846     0.070     0.823
        0.080     0.080        0.098        0.096        2.627     0.979        3.712          2.462     0.095     0.863
        0.100     0.100        0.154        0.175        3.283     1.136        4.327          3.077     0.120     0.896
        0.120     0.120        0.222        0.284        3.940     1.283        4.942          3.692     0.146     0.923
        0.140     0.140        0.305        0.398        5.289     1.305        6.250          5.000     0.166     0.931
        0.160     0.160        0.425        0.557        7.329     1.310        8.250          7.000     0.187     0.937
        0.180     0.180        0.585        0.805        9.369     1.376       10.250          9.000     0.209     0.951
        0.200     0.200        0.785        1.152       11.410     1.468       12.250         11.000     0.234     0.969
        0.220     0.220        1.025        1.610       13.450     1.571       14.250         13.000     0.258     0.986
        0.240     0.240        1.305        2.192       15.491     1.680       16.250         15.000     0.284     1.004
        0.260     0.260        1.625        2.909       17.531     1.790       18.250         17.000     0.310     1.021
        0.280     0.280        1.985        3.774       19.571     1.901       20.250         19.000     0.336     1.037
        0.300     0.300        2.385        4.796       21.612     2.011       22.250         21.000     0.363     1.052
        0.320     0.320        2.825        5.989       23.652     2.120       24.250         23.000     0.390     1.066
        0.340     0.340        3.305        7.362       25.693     2.227       26.250         25.000     0.417     1.080
        0.360     0.360        3.825        8.925       27.733     2.333       28.250         27.000     0.445     1.093
        0.380     0.380        4.380       10.915       28.773     2.492       29.250         28.000     0.477     1.111
        0.400     0.400        4.940       13.327       28.813     2.698       29.250         28.000     0.513     1.132
        0.420     0.420        5.500       15.924       28.853     2.895       29.250         28.000     0.550     1.152
        0.440     0.440        6.060       18.699       28.893     3.086       29.250         28.000     0.588     1.169
        0.460     0.460        6.620       21.647       28.933     3.270       29.250         28.000     0.626     1.186
        0.480     0.480        7.180       24.762       28.973     3.449       29.250         28.000     0.665     1.201
        0.500     0.500        7.740       28.038       29.013     3.622       29.250         28.000     0.704     1.215
        0.520     0.520        8.300       31.471       29.053     3.792       29.250         28.000     0.744     1.228
        0.540     0.540        8.860       35.056       29.093     3.957       29.250         28.000     0.784     1.240
        0.560     0.560        9.420       38.791       29.133     4.118       29.250         28.000     0.824     1.252
        0.580     0.580        9.980       42.671       29.173     4.276       29.250         28.000     0.864     1.263
        0.600     0.600       10.540       46.693       29.213     4.430       29.250         28.000     0.905     1.273
        0.620     0.620       11.100       50.854       29.253     4.581       29.250         28.000     0.946     1.283
        0.640     0.640       11.660       55.151       29.293     4.730       29.250         28.000     0.988     1.292
        0.660     0.660       12.220       59.582       29.333     4.876       29.250         28.000     1.030     1.301
        0.680     0.680       12.785       62.786       30.360     4.911       30.237         28.987     1.055     1.304
        0.700     0.700       13.422       63.605       33.624     4.739       32.211         32.211     1.049     1.294
        0.720     0.720       14.086       66.313       35.638     4.708       34.184         34.184     1.065     1.293
        0.740     0.740       14.789       69.335       37.653     4.688       36.158         36.158     1.082     1.292
        0.760     0.760       15.532       72.667       39.667     4.679       38.132         38.132     1.100     1.292
        0.780     0.780       16.315       76.308       41.681     4.677       40.105         40.105     1.120     1.293
        0.800     0.800       17.136       80.257       43.695     4.683       42.079         42.079     1.141     1.294
        0.820     0.820       17.998       84.514       45.709     4.696       44.053         44.053     1.163     1.295
        0.840     0.840       18.898       89.083       47.723     4.714       46.026         46.026     1.186     1.297

Q = 42.28 CFS 
EGL Controlled

Q = 38.41 CFS 
D = .56'
Inlets 13 & 14



NORTH SD Inlets 13 and 14
ANALYSIS OF AN INLET IN A SUMP CONDITION 2 INLETS IN SUMP CONDITION 

INLET TYPE:  Single Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(single grate)=[(2.67')+2(1.8')]=6.27 ft A(single grate)=3.72 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H**1.5 Q=3.0(6.27)H^1.5=18.81*H^1.5 Q=0.6*3.72*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calcs
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT WING SINGLE SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at single "A" inlet w/ two wing openings
0.10 0.10 0.38 0.59 5.66 1.35  Weir controls on grate analysis
0.20 0.20 1.07 1.68 8.01 3.83
0.30 0.30 1.97 3.09 9.81 7.03
0.40 0.40 3.04 4.76 11.33 10.83
0.50 0.50 4.24 6.65 12.67 15.14
0.60 0.60 5.58 8.74 13.87 19.90

TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07
0.80 0.80 8.59 13.46 16.02 30.63

ROW LIMIT 0.86 0.86 9.52 14.92 16.58 33.96
0.90 0.90 10.25 16.06 16.99 36.55
1.00 1.00 12.00 18.81 17.91 41.91

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) =  11.7 per inlet (Flow below curb)

@ 2x Q(100 yr) = 23.31 per inlet (flow below ROW)
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Q =  14.73  + 0.38 (remaining basin 25)

AP12
Q = 6.6 + 1.6 + 15.11= 23.31 cfs
Q = 0 cfs (Inlets 13 & 14)
Inlets in sump condition

AP13
Q = 16.6 + 0.5 cfs

Q = 17.1 cfs
 (flow contained in street)

AP14
Q = 17.1 + 11.0 cfs

Q = 28.1 cfs
 (flow contained in street)

AP15
Q = 12.1 + 0.60 = 12.7 cfs
 (flow contained in street)

AP16
Q = 12.7 + 10.3 = 23.0 cfs
 (flow contained in street)

AP41
AP47
Q = 11.5 + 13.9  + 12.1 + 0.89
Q = 38.4 cfs

AP48
Q = 38.4 - 17.6 = 20.8 cfs
 (flow contained in street)

AP49
Q = 20.8 + 8.11 = 28.91 cfs
Q = 28.91 - 14.2 = 14.71 cfs

 (flow contained in street)

AP50
Q = 14.71 + 23.0 + 2.79= 40.5 cfs
Q = 40.5 - 17.2 = 23.3  (flow contained in street)

AP51
Q = 23.3 cfs + 2.86  = 20.44 cfs
(flow contained in street)

IN17
Q = 8.8 cfs

IN18
Q = 8.8 cfs

IN19
Q = 7.1 cfs

IN20
Q = 7.1 cfs

IN21
Q = 8.6 cfs IN22

Q = 8.6 cfs

AP43
Q = 13.9 cfs
 (flow contained in street)

AP42
Q = 25.0 + 0.69 cfs

Q = 25.7 - 13.6 = 12.1 cfs
 (flow contained in street)

IN23
Q = 10.2 cfs

IN24
Q = 10.2 cfs

IN16
Q = 14.1 cfs

IN15
Q = 14.1 cfs
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NORTH SD Inlets 15 and 16
ANALYSIS OF AN INLET IN A SUMP CONDITION 2 INLETS IN SUMP CONDITION 

INLET TYPE:  Single Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)^0.5
Wing opening Grate opening Grate opening  Wing opening*
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(single grate)=[(2.67')+2(1.8')]=6.27 ft A(single grate)=3.72 sf A=2.0 sf
Q=3.0(4.0')H^1.5= 12.0H**1.5 Q=3.0(6.27)H^1.5=18.81*H^1.5 Q=0.6*3.72*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

*not included in the orifice calcs
Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT WING SINGLE SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at single "A" inlet w/ two wing openings
0.10 0.10 0.38 0.59 5.66 1.35  Weir controls on grate analysis
0.20 0.20 1.07 1.68 8.01 3.83
0.30 0.30 1.97 3.09 9.81 7.03
0.40 0.40 3.04 4.76 11.33 10.83
0.50 0.50 4.24 6.65 12.67 15.14
0.60 0.60 5.58 8.74 13.87 19.90

TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07
0.80 0.80 8.59 13.46 16.02 30.63

ROW LIMIT 0.86 0.86 9.52 14.92 16.58 33.96
0.90 0.90 10.25 16.06 16.99 36.55
1.00 1.00 12.00 18.81 17.91 41.91

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

@ Q(100 yr) =  14.05 per inlet (Flow below curb)

@ 2x Q(100 yr) = 28.1 per inlet (flow below ROW)



 

 

  

 

APPENDIX C 
STORM DRAIN PIPE ANALYSIS 

  



LineSize VelAve FlowRate Grnd/RimElevDn HGLDn Grnd/RimElevUp HGLUp EGLDn EGLUp VelDn VelUp
(in) (ft/s) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s)

1 SDP 10 42 10.44 100.4 5028 5039 5044.76 5039.95 5040.69 5041.64 10.44 10.44
2 SDP 9 36 12.17 86 5044.76 5040.83 5048.08 5042.78 5043.13 5045.08 12.17 12.17
3 SDP 8 (1) 36 10.19 72 5048.08 5044.32 5057.02 5047.96 5045.93 5049.57 10.19 10.19
4 SDP 7 (1) 30 14.26 60.2 5057.02 5046.5 5069.83 5061.35 5050.67 5063.76 16.09 12.44
5 SDP 7 24 11.81 37.1 5069.83 5062.46 5075.09 5067.42 5064.63 5069.58 11.81 11.81
6 SDP 6 24 11.81 37.1 5075.09 5068.35 5087.59 5080.32 5070.52 5082.49 11.81 11.81
7 SDP 4 24 11.81 37.1 5087.59 5081.33 5089 5084.14 5083.5 5086.31 11.81 11.81
8 SDP 104 48 5.63 70.8 5044.88 5047.1 5048.27 5047.25 5047.59 5047.74 5.64 5.63
9 SDP 105 48 5.17 64.9 5048.27 5047.51 5048.71 5047.54 5047.92 5047.96 5.17 5.16

10 SDP 100 42 6.13 59 5048.71 5047.87 5051.65 5048.28 5048.45 5048.87 6.13 6.13
11 SDP 48 (1) (1) 36 11.91 59 5051.65 5045.61 5056.07 5051.41 5049.35 5052.83 14.27 9.55
12 SDP 48 (1) 30 12.94 59 5056.07 5051.12 5060.37 5054.91 5053.77 5057.23 13.67 12.21
13 SDP 48 (3) 30 9.25 45.4 5060.37 5057.69 5064.18 5058.42 5059.02 5059.75 9.25 9.25
14 SDP 48 30 9.25 45.4 5064.18 5058.42 5064.18 5060.68 5059.75 5062.01 9.25 9.25
15 SDP 77 24 4.57 13.6 5064.18 5062.43 5069.98 5063.61 5062.72 5063.97 4.33 4.81
16 SDP 76 24 8.28 13.6 5069.98 5062.89 5076.63 5067.12 5064.29 5067.73 10.3 6.26
17 SDP 80 18 7.96 6.8 5076.63 5071.59 5076.83 5073.83 5072.46 5074.29 10.46 5.46
18 SDP 79 18 6.19 6.8 5076.63 5070.42 5076.52 5071 5071.06 5071.46 6.91 5.46
19 SDP 38 18 3 5.3 5069.83 5067.5 5069.64 5067.52 5067.64 5067.66 3 3
20 SDP 37 24 12.47 29 0 5063.16 5070.41 5068.42 5065.33 5069.84 15.37 9.56
21 SDP 37 (1) 18 10.07 17.8 5069.83 5062.81 5069.66 5063.39 5064.39 5064.97 10.07 10.07
22 SDP 37 (2) 18 7.07 12.5 5069.66 5064.82 0 5065.4 5065.6 5066.18 7.07 7.07
23 SDP 35 18 9 15.9 5064.18 5061.85 5063.76 5062.23 5063.11 5063.49 9 9
24 SDP 73 18 9 15.9 5064.18 5061.85 5063.76 5062.22 5063.11 5063.48 9 9
25 SDP 54 (2) 24 4.33 13.6 5060.37 5058.31 5062.35 5058.53 5058.6 5058.82 4.33 4.33
26 SDP 54 24 4.33 13.6 5062.35 5058.53 5062.35 5058.56 5058.82 5058.85 4.33 4.33
27 SDP 55 18 4.24 6.8 5062.35 5058.85 5062.16 5058.85 5059.08 5059.18 3.85 4.63
28 SDP 53 18 3.85 6.8 5062.35 5058.85 5062.44 5058.94 5059.08 5059.17 3.85 3.85
29 SDP 56 18 6.79 5.9 5057.02 5052.63 5057 5053.93 5053.34 5054.34 8.44 5.14
30 SDP 57 18 8.48 5.9 5057.02 5046.11 5056.77 5049.7 5049.8 5050.11 11.81 5.14
31 SDP 91 30 5.83 28.6 5043.79 5047.1 5048.93 5047.37 5047.63 5047.9 5.83 5.83
32 SDP 94 30 4.34 21.3 5048.93 5047.75 5049.29 5047.79 5048.04 5048.08 4.34 4.34
33 SDP 27 30 2.85 14 5049.29 5048.15 5050.6 5048.2 5048.27 5048.32 2.85 2.85
34 SDP 26 30 2.85 14 5050.6 5048.33 5050.73 5048.42 5048.46 5048.55 2.85 2.85
35 SDP 87 18 3.96 7 5050.73 5048.48 5050.41 5048.54 5048.72 5048.78 3.96 3.96
36 SDP 88 18 3.96 7 5050.73 5048.48 5050.41 5048.55 5048.72 5048.79 3.96 3.96

LineNo. LineID

HGL Analysis Report



37 SDP 58 18 4.18 7 5048.08 5045.14 5047.91 5045.11 5045.38 5045.41 3.96 4.4
38 SDP 89 18 4.13 7.3 5049.29 5048.06 5048.93 5048.13 5048.33 5048.39 4.13 4.13
39 SDP 102 30 1.2 5.9 5048.71 5048.21 5048.27 5048.21 5048.23 5048.23 1.2 1.2
40 SDP 82 42 7.51 72.2 5020.88 5024.03 5030.16 5025.32 5024.91 5026.2 7.51 7.5
41 SDP 34 36 6.23 44 5030.16 5026.34 5030.41 5026.42 5026.94 5027.03 6.23 6.22
42 SDP 33 36 6.23 44 5030.41 5026.79 5030.98 5026.98 5027.39 5027.59 6.23 6.22
43 SDP 32 (1) 36 6.23 44 5030.98 5027.35 5034.9 5029.06 5027.95 5029.66 6.23 6.22
44 SDP 32 36 7.24 44 5034.9 5029.32 5038.88 5031.49 5029.92 5032.56 6.23 8.26
45 SDP 31 36 7.5 44 5038.88 5032.08 5039.76 5032.7 5032.79 5033.77 6.74 8.26
46 SDP 30 36 7.51 44 5039.76 5033.29 5040.25 5033.42 5034 5034.48 6.76 8.26
47 SDP 29 36 7.51 44 5040.25 5034.01 5041.33 5034.84 5034.71 5035.9 6.76 8.26
48 SDP 28 30 9.77 44 5041.33 5034.94 5042.55 5036.49 5036.49 5037.92 9.97 9.57
49 SDP 27 (1) 30 12.45 44 5042.55 5035.8 5043.15 5039.54 5038.42 5040.97 15.32 9.57
50 SDP 27 (2) 30 8.96 44 5043.15 5040.22 5047.08 5041.72 5041.47 5042.96 8.97 8.96
51 SDP 122 24 7.19 22.6 5047.08 5043.07 5046.84 5043.42 5043.88 5044.22 7.2 7.19
52 SDP 123 18 6.4 11.3 5046.84 5044.23 5046.36 5044.48 5044.86 5045.12 6.4 6.39
53 SDP 95 18 4.07 7.2 5044.76 5042.06 5044.58 5042.08 5042.32 5042.34 4.08 4.07
54 SDP 121 18 6.4 11.3 5046.84 5044.23 5046.36 5044.48 5044.86 5045.12 6.4 6.39
55 SDP 27 (3) 24 7.29 21.4 5047.08 5043.12 5045 5044.64 5043.84 5045.58 6.81 7.77
56 SDP 59 18 3.96 7 5048.08 5045.14 5048.73 5045.24 5045.38 5045.48 3.96 3.96
57 SDP 96 18 4.07 7.2 5044.76 5042.06 5044.61 5042.16 5042.32 5042.41 4.08 4.07
58 SDP 86 42 2.39 23 5032 5039 5039.58 5039.03 5039.09 5039.12 2.39 2.39
59 SDP 124 24 3.66 11.5 5039.58 5039 5039.27 5039.1 5039.21 5039.3 3.66 3.66
60 SDP 20 (1) 66 7.13 169.4 5022.5 5024.03 5030.21 5024.64 5024.82 5025.44 7.13 7.13
61 SDP 19 (2) 60 8.63 169.4 5030.21 5025.08 5029.63 5025.35 5026.23 5026.51 8.63 8.63
62 SDP 19 60 7.59 149 5029.63 5026.14 5030.46 5026.58 5027.03 5027.47 7.59 7.59
63 SDP 18 54 8.29 131.8 5030.46 5026.93 5031.99 5027.76 5028 5028.83 8.29 8.29
64 SDP 120 54 7.39 117.6 5031.99 5028.58 5032.94 5029.11 5029.43 5029.96 7.4 7.39
65 SDP 117 54 7.39 117.6 5032.94 5029.61 5034.08 5030.28 5030.46 5031.13 7.4 7.39
66 SDP 14 (1) 54 6.29 100 5034.08 5030.93 5034.99 5031.3 5031.55 5031.92 6.29 6.29
67 SDP 14 48 6.84 86 5034.99 5031.56 5035.32 5031.76 5032.29 5032.49 6.84 6.84
68 SDP 13 (2) 42 7.53 72.4 5035.32 5032.05 5036.31 5032.87 5032.93 5033.75 7.53 7.53
69 SDP 13 42 5.7 54.8 5036.31 5033.6 5038.69 5034.73 5034.1 5035.24 5.7 5.7
70 SDP 12 (1) 42 5.7 54.8 5038.69 5034.95 5040.7 5035.89 5035.46 5036.39 5.7 5.7
71 SDP 11 36 10.21 54.8 5040.7 5034.18 5039 5036.87 5036.87 5038.18 11.22 9.19
72 SDP 98 18 5.11 8.8 5036.31 5033.67 5035.93 5033.73 5034.05 5034.16 4.98 5.24
73 SDP 67 18 4.69 6.8 5035.32 5032.42 5034.96 5032.58 5032.66 5033.04 3.92 5.46
74 SDP 70 24 4.46 14 5034.99 5031.82 5035.3 5032.02 5032.12 5032.33 4.46 4.46

LineSize VelAve FlowRate Grnd/RimElevDn HGLDn Grnd/RimElevUp HGLUp EGLDn EGLUp VelDn VelUp
(in) (ft/s) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s)

1 SDP 10 42 10.44 100.4 5028 5039 5044.76 5039.95 5040.69 5041.64 10.44 10.44

LineNo. LineID



75 SDP 68 18 3.96 7 5035.3 5032.35 5034.97 5032.42 5032.6 5032.67 3.96 3.96
76 SDP 66 18 3.85 6.8 5035.32 5032.44 5034.98 5032.51 5032.67 5032.74 3.85 3.85
77 SDP 71 18 4.98 8.8 5034.08 5031.07 5033.74 5031.17 5031.45 5031.55 4.98 4.98
78 SDP 69 18 3.96 7 5035.3 5032.35 5035.54 5032.42 5032.6 5032.66 3.96 3.96
79 SDP 74 18 4.19 7.1 5031.99 5028.94 5031.67 5028.96 5029.19 5029.25 4.02 4.37
80 SDP 97 18 4.98 8.8 5036.31 5033.67 5035.97 5033.79 5034.05 5034.18 4.98 4.98
81 SDP 72 18 4.98 8.8 5034.08 5031.07 5033.74 5031.18 5031.45 5031.57 4.98 4.98
82 SDP 84 18 5.47 8.6 5030.46 5027.35 5030.5 5027.55 5027.72 5028.13 4.87 6.08
83 SDP 75 18 4.02 7.1 5031.99 5028.94 5031.62 5029.01 5029.19 5029.26 4.02 4.02
84 SDP 110 24 6.49 20.4 5029.63 5026.28 5029.15 5026.41 5026.94 5027.07 6.49 6.49
85 SDP 109 18 5.77 10.2 5029.15 5026.84 5029.16 5026.96 5027.36 5027.47 5.77 5.77
86 SDP 83 18 4.87 8.6 5030.46 5027.35 5030.19 5027.45 5027.72 5027.81 4.87 4.87
87 SDP 112 24 8.98 28.2 5030.16 5025.95 5029.4 5026.46 5027.2 5027.71 8.98 8.98
88 SDP 111 18 7.98 14.1 5029.4 5027.25 5029.25 5027.53 5028.24 5028.52 7.98 7.98

LineSize VelAve FlowRate Grnd/RimElevDn HGLDn Grnd/RimElevUp HGLUp EGLDn EGLUp VelDn VelUp
(in) (ft/s) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s)

1 SDP 10 42 10.44 100.4 5028 5039 5044.76 5039.95 5040.69 5041.64 10.44 10.44

LineNo. LineID
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North Pond to TA Lands Pond
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North Pond to TA Lands Pond



Inlet 10 & 10A  to South Pond



Inlet 10 & 10A  to South Pond



 

 

  

 

APPENDIX D 
ONSITE DETENTION PONDS ANALYSIS 
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FUTURE CONDITIONS - FOR REFERENCE



SOUTH POND ‐STAGED STORAGE 

 

 

 

 

 

 



NORTH POND ‐STAGED STORAGE 

 

 

 

 

 

 

 

 



 

 

  

 

APPENDIX E 
TA LANDS SUBDIVISION POND ANALYSIS 
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1

Anna Caffrey

From: Chen, Tiequan <tchen@cabq.gov>

Sent: Tuesday, August 19, 2025 8:20 AM

To: Anna Caffrey

Cc: Alandren Etlantus; Kelly Klein; Yolanda Padilla Moyer; Montoya, Anthony

Subject: Re: Emergency Spillway Requirement for HOA-Maintained Detention Pond

Hi Anna: 

In this situation, using additional freeboard in lieu of a spillway is acceptable. 

 

Thanks! 

  

 
TIEQUAN CHEN, P.E. 
principal engineer, hydrology 
development review services 
o 505.924.3695 
e tchen@cabq.gov 
cabq.gov/planning 

 

From: Anna Caffrey <acaffrey@bhinc.com> 

Sent: Friday, August 15, 2025 9:56 AM 

To: Chen, Tiequan <tchen@cabq.gov> 

Cc: Alandren Etlantus <aetlantus@bhinc.com>; Kelly Klein <kklein@bhinc.com>; Yolanda Padilla Moyer 

<ypadilla@bhinc.com> 

Subject: Emergency Spillway Requirement for HOA-Maintained Detention Pond 

  

Hi Tiequan, 

  

I am working on the design for a subdivision pond that will be maintained by the Homeowner’s Association. Due to 

constraints with the storm drain system for the subdivision, the 100-year water surface elevation in the pond is 

about 5’ below the elevation of the public right-of-way and historic flow path downstream of the pond. Therefore, 

including an emergency spillway would cause the pond volume to be much larger than needed for the 100-year 

event. Have you ever used additional freeboard in lieu of a spillway for a pond? If the pond is completely full, the 

storm drain will not be convey any inflow to the pond in a larger event or if the primary outlet was plugged. 

  

Thank you, 

Anna Caffrey, PE, CFM 

Project Engineer Water Resources 

Bohannan Huston 

p. 505.823.1000 | d. 505.259.3204 

 You don't often get email from tchen@cabq.gov. Learn why this is important   



PERCOLATION TEST RESULTS

DATE

PROJECT NAME

TEST LOCATION

TEST PERFORMED BY

TEST DATA

PIPE DIAMETER (inches)

PIPE LENGTH (inches) DEPTH OF WATER IN HOLE

TIME OF PRESOAKING (hours) AT START OF TEST (inches) 6

TIME DEPTH PERCOLATION

TIME OF DIFFERENCE DIFFERENCE RATE

READING (minutes) (inches) (minutes/inch)

(1) (2) (1) / (2)

15:50 - - -

16:00 10 1.50 6.67

16:03 - - -

16:13 20 1.00 10.00

16:17 - - -

16:27 30 1.00 10.00

16:31 - - -

16:41 40 1.00 10.00

16:46 - -

16:56 50 0.75 13.33

16:58 - -

17:08 60 0.75 13.33

13.33 Final Perc. Rate

166.75 Test

166.00 Refill

166.75 End

166.00 Refill

167.00 Test

166.00 Refill

167.00 Test

166.00 Refill

167.00 Test

166.00 Start

167.50 Test

166.00 Refill

WATER COMMENTS

(inches)

BD

4

172

4

DEPTH TO

7/18/2025

TA Land Pond

B-1 @ 15' BGS



PERCOLATION TEST RESULTS

DATE

PROJECT NAME

TEST LOCATION

TEST PERFORMED BY

TEST DATA

PIPE DIAMETER (inches)

PIPE LENGTH (inches) DEPTH OF WATER IN HOLE

TIME OF PRESOAKING (hours) AT START OF TEST (inches) 6

TIME DEPTH PERCOLATION

TIME OF DIFFERENCE DIFFERENCE RATE

READING (minutes) (inches) (minutes/inch)

(1) (2) (1) / (2)

15:42 - - -

15:52 10 1.00 10.00

15:57 - - -

16:07 20 1.00 10.00

16:10 - - -

16:20 30 1.00 10.00

16:22 - - -

16:32 40 0.75 13.33

16:35 - -

16;45 50 0.75 13.33

16:48 - -

16:58 60 0.75 13.33

13.33 Final Perc. Rate

151.25 Test

150.50 Refill

151.25 End

150.50 Refill

151.25 Test

150.50 Refill

151.50 Test

150.50 Refill

151.50 Test

150.50 Start

151.50 Test

150.50 Refill

WATER COMMENTS

(inches)

BD

4

156.5

4

DEPTH TO

7/22/2025

TA Land Pond

B-2 @ 15' BGS



PERCOLATION TEST RESULTS

DATE

PROJECT NAME

TEST LOCATION

TEST PERFORMED BY

TEST DATA

PIPE DIAMETER (inches)

PIPE LENGTH (inches) DEPTH OF WATER IN HOLE

TIME OF PRESOAKING (hours) AT START OF TEST (inches) 6

TIME DEPTH PERCOLATION

TIME OF DIFFERENCE DIFFERENCE RATE

READING (minutes) (inches) (minutes/inch)

(1) (2) (1) / (2)

15:30 - - -

15:40 10 1.50 6.67

15:42 - - -

15:52 20 1.00 10.00

15:59 - - -

16:09 30 1.00 10.00

16:13 - - -

16:23 40 1.00 10.00

16:24 - -

16:34 50 0.50 20.00

16:36 - -

16:46 60 0.50 20.00

20.00

TA Land Pond

B-3 @ 15' BGS

BD

171

4

4

WATER COMMENTS

(inches)

DEPTH TO

165.00 Start

166.50 Test

165.00 Refill

166.00 Test

165.00 Refill

166.00 Test

165.00 Refill

166.00 Test

165.00 Refill

165.50 Test

165.00 Refill

165.50 End

7/18/2025

Final Perc. Rate



Pond Infiltration/Draw-Down Analysis
Project Name: TA Lands

BHI Project No.: 20250012
Prepared By: A. Caffrey

Date: 10/23/2025

Pond Depth Time to Drain
(min/in) (in./hr) (feet) (hours)

South 13.33 4.5 0.5 1
Mid 13.33 4.5 2.0 5
North 13.33 4.5 2.0 5
SE 13.33 4.5 6.5 17
Main 13.33 4.5 3.2 9

Notes:
1. Per percolation tests conducted by Geotek (July 2025).

Min. Percolation Rate1

P:\20250012\SW\Calculations\Misc Calcs\Pond_Infiltration.xlsx 10/23/2025



 

 

  

 

 

 

 

 

 

 

 

APPENDIX E 
MANUFACTURES CURVILINEAR PIPE RECOMMENDATIONS 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
6560 Langfield Rd. Bldg. 3 

Houston, Texas 77092 
832-590-5300 

832-590-5399 (fax) 

 
September 13, 2018 
 

12” – 108” Gasketed Joint Concrete Pipe (RCP) 
Bernalillo Facility 

Albuquerque, New Mexico 
 

The 12” – 108” RCP rubber gasket pipe joint that is currently produced at our Bernalillo 
facility is designed to provide an adequate seal when the joint is not fully ‘homed’. The 
allowable joint gaps that will still maintain an adequate seal for these sizes are listed  
below. 

Pipe Diameter Allowable Joint Gap 
12” 0.75” 
15” 0.75” 
18” 0.75” 
24” 0.75” 
30” 1.00” 
36” 1.00” 
48” 1.00” 
54” 1.00” 
60” 1.00” 
66” 1.00” 
72” 1.00” 
78” 1.00” 
84” 1.00” 
90” 1.00” 
96 1.00” 

102” 1.00” 
108” 1.00” 

 

 
Steve Hiner, P.E. 
Director – Product Development/Corporate Engineer 
Rinker Materials  
6560 Langfield Road 
Houston, TX 77092 
832-590-5351 (work) 
281-435-8237 (cell) 
www.lovicks.hiner@rinkerpipe.com 
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  Figure 1   Deflected Straight Pipe
Changes in direction of sewer lines are usually 

accomplished at manhole structures. Grade and align-
ment changes in concrete pipe sewers, however, can be 
incorporated into the line through the use of deflected 
straight pipe, radius pipe or specials.

DEFLECTED STRAIGHT PIPE
With concrete pipe installed in straight alignment 

and the joints in a home (or normal) position, the joint 
space, or distance between the ends of adjacent pipe 
sections, is essentially uniform around the periphery of 
the pipe. Starting from this home position any joint may 
be opened up to the maximum permissible on one side 
while the other side remains in the home position. The 
difference between the home and opened joint space 
is generally designated as the pull. The maximum per-
missible pull must be limited to that opening which will 
provide satisfactory joint performance. This varies for 
different joint configurations and is best obtained from 
the pipe manufacturer.

The radius of curvature which may be obtained by 
this method is a function of the deflection angle per joint 
(joint opening), diameter of the pipe and the length of 
the pipe sections.

The radius of curvature is computed by the equa-
tion:

	

R = 
L

2   TAN( )1   ∆
2   N

(1)

	         
where:

R = radius of curvature, feet
L = length of pipe sections measured along
  the centerline, feet
∆ = total deflection angle of curve, degrees
N = number of pipe with pulled joints
 = total deflection of each pipe, degrees 

= SIN-1 or SIN-11   ∆
2   N

1   D
2   N

PULL
2(D + 2t)

PULL
2Bc

(2)

∆
N

From Figure 1, the deflection angle            is further
defined as:

where:
	 PULL	 =	 joint opening, inches
	 D	 =	 inside pipe diameter, inches
	 t	 =	 wall thickness, inches

   Figure 1     Deflected Straight Pipe

Curved Alignment

   Figure 2    Curved Alignment Using Deflected
	    	         Straight Pipe
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  Figure 2   Curved Alignment Using Deflected
 Straight Pipe

Design Data 21



2American Concrete Pipe Association • www.concrete-pipe.org • info@concrete-pipe.org

DD 21 (11/12)© 2012 American Concrete Pipe Association, all rights reserved.

	 Bc	 =	 outside pipe diameter, inches
 The joint opening and pipe length required to provide a 
curved pipeline alignment may be calculated using the 
unit values found in Table 1 on page 3. The table tabulates 
the radius of a pipeline constructed of standard eight-foot 
laying length pipe with a 1-inch joint opening (PULL). 
Other pipeline radii may be calculated by changing, first, 
the joint opening, and if necessary, the pipe laying length. 
An eight-foot laying length is standard for most concrete 
pipe manufacturers. Other lengths may require special 
manufacturing procedures. Changes in the design radius 
are directly proportional to the pipe laying length and 
inversely proportional to the joint opening. The specific 
pull per pipe joint is found by the equation:

	

PULLx = 

Rx = (Lx/L8)(PULL8/PULLx) Ru 

(3)

(4)

PULL8( )L8

Lx ( )( )Rx

Ru

where:
	 PULL = the joint opening
	 Ru = the Unit Radius (Taken from Table 1)
	 Lx = Length of deflected pipe   

Specific radii may be calculated by the following pro-
cedure:

•	 Select the unit radius of curvature for the speci-
fied diameter pipe from the chart. 

•	 Increase or decrease the joint opening (PULL) 
in Equation 1 to obtain the design radius. If the 
required joint opening exceeds the pipe manu-
facturers recommendations, select a pipe with a 
shorter laying length. Four and six foot are com-
mon non-standard pipe lengths. Check with the 
pipe manufacturer for availability of non-standard 
lengths. 

•	 Recalculate the pull for the shorter pipe.
 As illustrated in Figure 2, when concrete pipe is installed 
on curved alignment using deflected straight pipe, the 
point of curve (P.C.) is at the midpoint of the last unde-
flected pipe section and the point of tangent (P.T.) is at 
the midpoint of the last pulled pipe.

RADIUS PIPE
Radius pipe, also referred to as bevelled or mitered pipe, 
incorporates the deflection angle into the pipe joint. The 
pipe is manufactured by shortening one side of the pipe. 
The amount of shortening or drop for any given pipe is 
dependent on manufacturing feasibility. Because of the 
possibility of greater deflection angles per joint, sharper 
curvature with correspondingly shorter radii can be ob-
tained with radius pipe than with deflected straight pipe. 
As in the case of deflected straight pipe, the radius of 
curvature which may be obtained by radius pipe is a 
function of the deflection angle per joint, diameter of the 
pipe, length of pipe sections and wall thickness.
The radius of curvature is computed by the equation:
	 			 

             R = + t
L

TAN
( )∆

N

D
2

- (5)

where:

	
	

 = total deflection angle of curve, degrees
N = number of radius pipe
L = standard pipe length being used, feet

N
= total deflection angle of each pipe

From Figure 3, the radius of curvature can be expressed 
in terms of the drop and is given by the equation:

		

 = total deflection angle of curve, degrees
N = number of radius pipe
L = standard pipe length being used, feet

N
= total deflection angle of each pipe

From Figure 3, the radius of curvature can be expressed 
in terms of the drop and is given by the equation:

R = 

R = Bc

L(D + 2t)
t

DROP

(
(

)
)-

-

+

L
DROP

1
2

             DROP =
LBc

Bc/2R+

D
2

(7)

(8)                 

(6)

where:
Bc	 =	 outside diameter of the pipe, feet

Figure 5 presents R/Bc ratios for drops from one 
inch through 15 inches and commonly manufactured 
pipe lengths. Since the maximum permissible drop 
for any given pipe is dependent on manufacturing 
feasibility, it is essential to coordinate the design of 
radius pipe with the pipe manufacturer. Many manu-
facturers have standardized joint configurations and 
deflections for specific radii and economics may be 
realized by utilizing standard radius pipe.

As illustrated in Figure 4, when concrete pipe is 
installed on curved alignment using radius pipe, the 
pipe sections are oriented such that the plane of the 
dropped joint is tangent to the theoretical circular curve. 
Projection of the joints do not converge at a common 
point, but are tangents to a common circle of diameter 
equal to the length of pipe sections. The point of curve 
(P.C.) is at the midpoint of the last straight pipe and the 
point of tangent (P.T.) is one half of the standard pipe 
length back from the straight end of the last radius pipe. 
The required number of pieces of radius pipe is equal 
to the length of the circular curve in feet divided by the 
centerline length of the radius pipe (L-1/2 DROP). Where 
possible, minor modifications in the radius are normally 
made so this quotient will be a whole number.

Minimum radius of curvature obtained from equa-
tions (1) and (5) are approximate, but are within a range 
of accuracy that will enable the pipe to be readily installed 
to fit the required alignment. A reasonable amount of field 
adjustment is possible for radius pipe by pulling the joints 
in the same manner as with deflected straight pipe.

BENDS AND SPECIAL SECTIONS
Special precast sections can be used for extremely 
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short radius curves which cannot be negotiated with 
either deflected straight pipe or with conventional radius 
pipe. Sharper curves can be handled by using special 
short lengths of radius pipe rather than standard lengths. 
These may be computed in accordance with the methods 
discussed for radius pipe. Certain types of manufactur-
ing processes permit the use of a dropped joint on both 
ends of the pipe, which effectively doubles the deflection. 
Special bends, or elbows can be manufactured to meet 
any required deflection angle and some manufacturers 
produce standard bends which provide given angular 
deflection per section.

One or more of these methods may be employed to 
meet the most severe alignment requirements. Since 
manufacturing processes and local standards vary, 
local concrete pipe manufacturers should be con-
sulted to determine the availability and geometric 
configuration of special sections.

The following example illustrates proper use of the 
Tables and Figures.

Given:	 A 42-inch diameter concrete pipe storm 
sewer is to be installed on curved alignment 
corresponding to the roadway curvature. 
The pipe will be manufactured in 7-1/2 foot 
lengths with a 4-1/2-inch wall thickness. The 
curve data for the roadway curb is:  
point of intersection station	 P.I.	 =	 50+00 
point of curve station	 P.C.	=	49+29.6 
point of tangent station	 P.T.	 =	50+63.1 
total deflection angle	 ∆	 =	45° 
radius of curvature	 R	 =	170 feet

Find:	 The required pull per joint for deflected straight 
pipe or the required drop for radius pipe.

Solution:	From Table 1, for a 42-inch diameter pipe, the 
radius of curvature for a 1-inch pull is 408 feet. 
The required pull for 170 feet is:

	 ( )PULLX = = 1.125"7.5
8 ( )408

170 ( )1

	 To evaluate the required drop for radius pipe 
to negotiate the roadway curvature, it is first 
necessary to calculate the R/Bc ratio:

	

R = = 170
Bc 4.25

40

	 Enter Figure 5 on the vertical scale at R/Bc 40. 
Proceed horizontally until the line represent-
ing L = 7.5 feet is intersected. At this point the 
horizontal scale shows the required drop to be 
2.2 inches. Or

	
Drop = = 0.185 ft. = 2.2 in.

(7.5) (4.25)
170 + 4.25/2

Answer:	 Radius pipe with a 2-1/4-inch drop would be 
required. It is important to consult local 
concrete pipe manufacturers to determine 
the feasibility of manufacturing a 42-inch 
diameter pipe with the required drop.

   Figure 3     Radius Pipe    Figure 4     Curved Alignment Using Radius Pipe

   Table 1     Unit Radius of Curature For 8-Foot Straight Deflected Pipe With 1” Pull
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  Figure 3   Radius Pipe
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  Figure 4   Curved Alignment Using Radius Pipe

Size 	  12    15     18     20     24     27     30     33     36     42     48     54     60     66     72     78     84     90     96
Radius  128  156   184   212   240   268   286   364   352   408   464   520   576   632   688   744   780   856   912
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   Figure 5   Radius of Curature For Radius Pipe

Technical data herein is considered reliable, but no guarantee is made or liability assumed.

   Figure 5     Radius of Curature For Radius Pipe



SD SIZE PULL* (in) D (inside dia) t (wall thickness) Bc 1/2 *theta/N R (ft)

(max joint gap)1
(in) (in) Outer dia (in)

18" 0.7500 18 2 1/2 23 0.9342 245

24" 0.7500 24 3 30 0.7162 320

30" 1.0000 30 3 1/2 37 0.7743 296

36" 1.0000 36 4 44 0.6511 352

42" 1.0000 42 4 1/2 51 0.5617 408

1 Allowable joint gap provided by Rinker 09-13-18

* max joint gap suggested by manufacturer

is 1/2 Dimension "A" + 3/8"

min Radius** = 

**  see formula on enclosed data sheet for american concrete pipe association

1/2 *theta/N= sin-1 * sin-1 * (PULL)

2Bc

D= inside pipe diameter

t=wall thickness

L

2(tan 1/2* theta/N)
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EXHIBIT A 
SUBDIVISION LOCATION MAP AND PRELIMINARY PLAT 
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PRELIMINARY PLAT

(A REPLAT OF TA LANDS SUBDIVISION)
PROJECTED SECTION 4, TOWNSHIP 9

NORTH, RANGE 2 EAST, TOWN OF
ATRISCO GRANT

CITY OF ALBUQUERQUE
BERNALILLO COUNTY, NEW MEXICO

DECEMBER, 2025

VICINITY MAP  (ZONE ATLAS N-09-Z)
NOT TO SCALE

SURVEY NOTES:

1.  UNLESS OTHERWISE NOTED, ALL BOUNDARY CORNERS
    SHOWN THUS (    ) SHALL BE MARKED BY A #4 REBAR
    WITH CAP MARKED "CARTESIAN LS 18374".

2.  ALL STREET CENTERLINE MONUMENTATION SHALL BE
    INSTALLED AT ALL CENTERLINE PC'S, PT'S, ANGLE
    POINTS AND STREET INTERSECTIONS AND SHOWN
    THUS (   ) WILL BE MARKED BY A FOUR (4") ALUMINUM
    CAP STAMPED "CITY OF ALBUQUERQUE CENTERLINE
    MONUMENTATION MARKED. DO NOT DISTURB, P.L.S. 18374".

3.  THE SUBDIVISION BOUNDARY WILL BE TIED TO THE NEW
    MEXICO STATE PLANE COORDINATE SYSTEM AS SHOWN.

4.  BASIS OF BEARINGS WILL BE NEW MEXICO STATE PLANE
    GRID BEARINGS.

5.  DISTANCES SHALL BE GROUND DISTANCES.

6.  MANHOLES WILL BE OFFSET AT ALL POINTS OF CURVATURE
    POINTS OF TANGENCY, STREET INTERSECTIONS AND ALL
    OTHER ANGLE POINTS TO ALLOW THE USE OF CENTERLINE
    MONUMENTATION.

APPROVED FOR MONUMENTATION AND STREET NAMES

CITY SURVEYOR                                 DATE

PLAT IS LOCATED WITHIN  PROJECTED SECTION 4, TOWNSHIP 9
NORTH, RANGE 2 EAST, NEW MEXICO PRINCIPAL MERIDIAN AS
PROJECTED INTO THE TOWN OF ATRISCO GRANT, CITY OF
ALBUQUERQUE, BERNALILLO COUNTY, NEW MEXICO.

NO PROPERTY WITHIN THE AREA OF REQUESTED FINAL ACTION SHALL
AT ANY TIME BE SUBJECT TO A DEED RESTRICTION, COVENANT, OR
BUILDING AGREEMENT PROHIBITING SOLAR COLLECTORS FROM
BEING INSTALLED ON BUILDINGS OR ERECTED ON THE LOTS OR
PARCELS WITHIN THE AREA OF PROPOSED PLAT, THE FOREGOING
REQUIREMENT SHALL BE A CONDITION TO APPROVAL OF THIS PLAT.

Solar Collection Note

1. SUBDIVIDE AS SHOWN HEREON.
2. GRANT EASEMENTS AS SHOWN HEREON.
3.        DEDICATE ADDITIONAL RIGHT-OF-WAY AS SHOWN HEREON.

Purpose of Plat
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SURVEYOR'S CERTIFICATE
I, BRIAN J. MARTINEZ,  NEW MEXICO PROFESSIONAL SURVEYOR NO. 18374 DO HEREBY
CERTIFY THAT THIS BOUNDARY SURVEY PLAT AND THE ACTUAL SURVEY ON THE
GROUND UPON WHICH IT IS BASED WERE PERFORMED BY ME OR UNDER MY DIRECT
SUPERVISION; THAT I AM RESPONSIBLE FOR THIS SURVEY; THAT THIS SURVEY MEETS
THE MINIMUM STANDARDS FOR SURVEYING IN NEW MEXICO; AND THAT IT IS TRUE
AND CORRECT TO THE BEST OF MY KNOWLEDGE AND BELIEF.

____________________________________________________________________________
BRIAN J. MARTINEZ                                                            DATE
N.M.R.P.S.  NO. 18374

ABCWUA PUBLIC WATER & SANITARY SEWER EASEMENTS:

ALBUQUERQUE BERNALILLO COUNTY WATER UTILITY AUTHORITY (ABCWUA) IS GRANTED EASEMENT(S)  IN THE
DIMENSIONS NOTED ON THIS PLAT FOR THE CONSTRUCTION, INSTALLATION, MAINTENANCE, REPAIR,
MODIFICATIONS, REPLACEMENT AND OPERATION OF PUBLIC WATER AND SANITARY SERVICE LINES,
EQUIPMENT AND FACILITIES REASONABLY NECESSARY TO PROVIDE SERVICE TOGETHER WITH FREE ACCESS
ON AND OVER THE EASEMENT AND THE RIGHT TO REMOVE TREES SHRUBS, UNDERGROWTH AND ANY OTHER
OBSTACLES, MODIFICATIONS, OR STRUCTURES WHICH INTERFERE WITH USE OF THE EASEMENT.
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PRELIMINARY PLAT
TA LANDS SUBDIVISION PHASE 1

TRACT 1

CITY OF ALBUQUERQUE
BERNALILLO COUNTY, NEW MEXICO

DECEMBER, 2025

LEGAL DESCRIPTION:

TRACT '1' OF THE BULK LAND PLAT FOR TA LANDS SUBDIVISION WITHIN PROJECTED SECTION 4,
TOWNSHIP 9 NORTH, RANGE 2 EAST OF THE NEW MEXICO PRIME MERIDIAN AS PROJECTED INTO
THE TOWN OF ATRISCO GRANT,  ALBUQUERQUE, BERNALILLO COUNTY, NEW MEXICO AS THE SAME
IS SHOWN AND DESIGNATED ON SAID PLAT FILED FOR RECORD IN THE OFFICE OF THE COUNTY
CLERK OF BERNALILLO COUNTY, NEW MEXICO

1. EXISTING ZONING:  R1-A
     PROPOSED ZONING: R1-A

     PROPOSED RESIDENTIAL DEVELOPMENT:
     SINGLE FAMILY DETACHED RESIDENTIAL

2. TOTAL ACREAGE:
      EXISTING TRACT '1' = 55.1202 ACRES

     ACREAGE:

          TRACT '1' = 0.1721 ACRES
          TRACT '2' = 0.0903 ACRES
          TRACT '3' = 0.0806 ACRES
          TRACT '4' = 0.0098 ACRES
          TRACT '5' = 0.2252 ACRES
          TRACT '6' = 0.0549 ACRES
          TRACT '7' = 0.0549 ACRES
          TRACT '8' = 0.1123 ACRES
          TRACT '9' = 0.0230 ACRES
          TRACT '10' = 0.0230 ACRES
          TRACT '11' = 0.1424 ACRES
          TRACT '12' = 0.0205 ACRES
          TRACT '13' = 0.1095 ACRES
          TRACT '14' = 0.0124 ACRES
          TRACT '15' = 0.0120 ACRES
          TRACT '16' = 0.0101 ACRES
          TRACT '17' = 0.0230 ACRES
          TRACT '18' = 0.0384 ACRES
          TRACT '19' = 0.0231 ACRES
          TRACT '20' = 0.0228 ACRES
          TRACT '21' = 0.0119 ACRES
          TRACT '22' = 0.0118 ACRES
          TRACT '23' = 0.9090 ACRES
          TRACT '24' = 0.0219 ACRES
          TRACT '25' = 0.0108 ACRES

 NUMBER OF LOTS:
      PHASE 1 = 283

    PROPOSED DENSITY: 5.13 D.U./ACRE

AREAS DESIGNATED ON THE ACCOMPANYING PLAT AS "DRAINAGE EASEMENTS" ["DETENTION AREAS"] ARE
HEREBY DEDICATED BY THE OWNER AS A PERPETUAL EASEMENT FOR THE COMMON USE AND BENEFIT OF
THE VARIOUS LOTS WITHIN THE SUBDIVISIONS FOR THE PURPOSE OF PERMITTING THE CONVEYANCE OF
STORM WATER RUNOFF AND THE CONSTRUCTING AND MAINTAINING OF DRAINAGE FACILITIES [STORM WATER
DETENTION FACILITIES] IN ACCORDANCE WITH STANDARDS PRESCRIBED BY THE CITY OF ALBUQUERQUE. NO
FENCE, WALL, BUILDING OR OTHER OBSTRUCTION (UNLESS SHOWN ON THE APPROVED GRADING PLAN) MAY
BE PLACED OR MAINTAINED IN THE EASEMENT AREA WITHOUT APPROVAL OF THE CITY ENGINEER OF THE
CITY OF ALBUQUERQUE.  THERE ALSO SHALL BE NO ALTERATION OF THE GRADES OR CONTOURS IN SAID
EASEMENT AREA WITHOUT THE APPROVAL OF THE CITY ENGINEER. IT SHALL BE THE DUTY OF THE LOT
OWNERS OF THIS SUBDIVISION TO MAINTAIN SAID DRAINAGE EASEMENT [DETENTION AREA] AND FACILITIES
AT THEIR COST IN ACCORDANCE WITH STANDARDS PRESCRIBED BY THE CITY OF ALBUQUERQUE. THE CITY
SHALL HAVE THE RIGHT TO ENTER PERIODICALLY TO INSPECT THE FACILITIES. IN THE EVENT SAID LOT
OWNERS FAIL TO ADEQUATELY AND PROPERLY MAINTAIN DRAINAGE EASEMENT [DETENTION AREA] AND
FACILITIES, AT ANY TIME FOLLOWING FIFTEEN (15) DAYS WRITTEN NOTICE TO SAID LOT OWNERS, THE CITY
MAY ENTER UPON SAID AREA, PERFORM SAID MAINTENANCE, AND THE COST OF PERFORMING SAID
MAINTENANCE SHALL BE PAID BY APPLICABLE LOT OWNERS PROPORTIONATELY ON THE BASIS OF LOT
OWNERSHIP. IN THE EVENT LOT OWNERS FAIL TO PAY THE COST OF MAINTENANCE WITHIN THIRTY (30) DAYS
AFTER DEMAND FOR PAYMENT MADE BY THE CITY, THE CITY MAY FILE A LIEN AGAINST ALL LOTS IN THE
SUBDIVISION FOR WHICH PROPORTIONATE PAYMENT HAS NOT BEEN MADE. THE OBLIGATIONS IMPOSED
HEREIN SHALL BE BINDING UPON THE OWNER, HIS HEIRS, AND ASSIGNS AND SHALL RUN WITH ALL LOTS
WITHIN THIS SUBDIVISION.

THE GRANTOR AGREES TO DEFEND, INDEMNIFY, AND HOLD HARMLESS, THE CITY, ITS OFFICIALS, AGENTS
AND EMPLOYEES FROM AND AGAINST ANY AND ALL CLAIMS, ACTIONS, SUITS, OR PROCEEDINGS OF ANY KIND
BROUGHT AGAINST SAID PARTIES FOR OR ON ACCOUNT OF ANY MATTER ARISING FROM THE DRAINAGE
FACILITY PROVIDED FOR HEREIN OR THE GRANTOR'S FAILURE TO CONSTRUCT, MAINTAIN, OR MODIFY SAID
DRAINAGE FACILITY.

DRAINAGE FACILITIES MAINTENANCE NOTES:

THE SUBDIVISION SHOWN AND DESCRIBED HEREON IS WITH THE FREE CONSENT AND IN
ACCORDANCE WITH THE DESIRES OF THE UNDERSIGNED OWNER(S) THEREOF AND GRANT ALL
EASEMENTS AS SHOWN HEREON. EXISTING AND/OR GRANTED PUBLIC UTILITY EASEMENTS
(P.U.E) AS SHOWN HEREON, UNLESS NOTED OTHERWISE, ARE FOR THE COMMON AND JOINT USE
OF GAS, ELECTRICAL POWER AND COMMUNICATION SERVICES FOR BURIED AND/OR OVERHEAD
DISTRIBUTION LINES, CONDUIT AND PIPES FOR UNDERGROUND UTILITIES. SAID UTILITY
COMPANIES HAVE THE RIGHT OF INGRESS/EGRESS FOR CONSTRUCTION OF, MAINTENANCE OF
AND REPLACEMENT OF SAID UTILITIES INCLUDING THE RIGHT TO TRIM INTERFERING TREES AND
SHRUBS WITHIN SAID P.U.E.. SAID OWNERS CERTIFY THAT THIS SUBDIVISION IS THEIR FREE ACT
AND DEED.

THE PLAT SHOWN HEREON IS MADE WITH FREE CONSENT AND IN ACCORDANCE OF THE DESIRES
OF THE UNDERSIGNED OWNER(S), THE EXECUTION OF THIS PLAT IS THEIR FREE ACT AND DEED.
THOSE SIGNING AS OWNER(S) WARRANT THAT THEY HOLD AMONG THEM, COMPLETE
INDEFEASIBLE TITLE IN FEE SIMPLE TO THE LAND SHOWN ON THIS PLAT.  OWNER(S) HEREBY
AFFIRM THAT THE DESCRIBED PROPERTY SHOWN ON THIS PLAT LIES WITHIN THE PLATTING AND
SUBDIVISION JURISDICTION OF CITY OF ALBUQUERQUE, NEW MEXICO. SAID OWNER(S) HEREBY
GRANT ALL EASEMENTS AS MAY BE SHOWN ON THIS PLAT TO THE CITY OF ALBUQUERQUE, NEW
MEXICO IN FEE SIMPLE WITH WARRANTY COVENANTS.  SAID OWNERS DO HEREBY DEDICATE
ADDITIONAL PUBLIC RIGHT 0F WAY AS SHOWN HEREON TO THE CITY OF ALBUQUERQUE IN FEE
SIMPLE

BY: ___________________________________________________________________________________
BEN SPENCER, MANAGER
TA LANDS COMPANY, LLC
TITAN PROPERTY MANAGEMENT, LLC ITS MANAGER  

STATE OF NEW MEXICO
                       SS
COUNTY OF BERNALILLO

THIS INSTRUMENT WAS ACKNOWLEDGED BEFORE ME ON  _________DAY OF___________, 20____
BY BEN SPENCER, TA LAND COMPANY, LLC
MY COMMISSION EXPIRES ______________________________________________________________
                                                                                                                  NOTARY PUBLIC

Free Consent & Dedication

SHEET 3 of 3

ALBUQUERQUE BERNALILLO COUNTY WATER UTILITY AUTHORITY (ABCWUA) IS GRANTED EASEMENT(S) IN THE
DIMENSIONS NOTED ON THIS PLAT FOR THE CONSTRUCTION, INSTALLATION, MAINTENANCE, REPAIR,
MODIFICATIONS, REPLACEMENT AND OPERATION OF PUBLIC WATER AND SANITARY SERVICE LINES,
EQUIPMENT AND FACILITIES REASONABLY NECESSARY TO PROVIDE SERVICE TOGETHER WITH FREE ACCESS
ON AND OVER THE EASEMENT AND THE RIGHT TO REMOVE TREES, SHRUBS, UNDERGROWTH AND ANY OTHER
OBSTACLES, MODIFICATIONS, OR STRUCTURES WHICH INTERFERE WITH USE OF THE EASEMENT.

ABCWUA PUBLIC WATER & SANITARY SEWER EASEMENTS:

(A REPLAT OF TA LANDS SUBDIVISION)
PROJECTED SECTION 4, TOWNSHIP 9

NORTH, RANGE 2 EAST, TOWN OF
ATRISCO GRANT

3. MINIMUM LOT DIMENSIONS:  40'X110'
       MINIMUM LOT AREA:      4,400 SF

4. LOT SETBACKS:
FRONT:15'
SIDE :  5'
REAR: 15' PROVIDED
REAR: 10' MINIMUM FOR ZONE R1-A

5. PROPOSED SOLAR ACCESS PROVISIONS,
      SHALL BE IN ACCORDANCE WITH INTEGRATED

DEVELOPMENT ORDINANCE 14-16-5-10.

6. THE H.O.A. SHALL MAINTAIN ALL TRAILS
LOCATED WITHIN H.O.A. TRACTS AND ITS
CONNECTIONS TO ANY PUBLIC OWNED AND
MAINTAINED SIDEWALK / TRAIL.

7. TRACTS '1' - '24' CONTAIN A PUBLIC
PEDESTRIAN AND PUBLIC

       DRAINAGE EASEMENT GRANTED TO THE H.O.A
SEE THIS SHEET FOR 'DRAINAGE FACILITIES
MAINTENANCE NOTE' FOR OWNERSHIP

       AND MAINTENANCE RESPONSIBILITY

CURVE TABLE
ID
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

ARC
41.16'
101.63'
83.91'
1137.02'
302.51'
43.26'
49.71'
254.98'
269.19'
19.70'
1.70'
19.04'
20.43'
2.56'
21.45'
21.45'
2.47'
20.44'
766.44'

RADIUS
81.22'
3876.54'
3876.54'
3522.00'
3678.00'
150.00'
150.00'
2082.00'
429.28'
25.00'
53.00'
25.00'
25.00'
53.00'
25.00'
25.00'
53.00'
24.72'
970.00'

DELTA
29°02'05"
01°30'07"
01°14'25"
18°29'49"
04°42'45"
16°31'30"
18°59'23"
07°01'01"
35°55'43"
45°09'36"
01°50'16"
43°38'17"
46°48'48"
02°46'00"
49°10'04"
49°10'04"
02°40'30"
47°22'31"
45°16'18"

TANGENT
21.03'
50.82'
41.96'
573.50'
151.34'
21.78'
25.09'
127.65'
139.19'
10.40'
0.85'
10.01'
10.82'
1.28'
11.44'
11.44'
1.24'
10.84'
404.48'

LINE TABLE
ID
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16

BEARING
N15°22'52"E
N24°28'35"W
S82°30'15"E
S48°58'33"E
N40°56'52"E
S47°08'52"E
S16°09'02"W
S75°55'49"E
S81°27'31"E
S12°49'49"W
N89°48'16"W
N33°49'49"W
N33°41'29"W
N56°05'26"E
N07°30'46"E
S89°45'50"E

LENGTH
167.05'
230.10'
140.35'
160.40'
11.54'
35.32'
2.85'
16.47'
33.86'
110.43'
525.95'
894.86'
60.08'
52.00'
29.80'
1328.43'



 

 

  

 

 

EXHIBIT B 
FEMA FIRMETTE 

  



National Flood Hazard Layer FIRMette
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SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
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With BFE or Depth Zone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
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Future Conditions 1% Annual
Chance Flood Hazard Zone X

Area with Reduced Flood Risk due to
Levee. See Notes. Zone X

Area with Flood Risk due to Levee Zone D
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Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 2/24/2025 at 3:13 PM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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The pin displayed on the map is an approximate
point selected by the user and does not represent
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Basemap Imagery Source: USGS National Map 2023



 

 

  

 

EXHIBIT C 
DRAINAGE BASINS: EXISTING CONDITIONS 
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EXHIBIT D 
DRAINAGE BASINS: MASTER PLANNED SUBDIVISION 

PROPOSED CONDITIONS 
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EXHIBIT E 
DRAINAGE BASINS: PHASE 1 PROPOSED CONDITIONS 
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EXHIBIT F 
STORM DRAIN EXHIBIT 
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OVERALL GRADING PLAN

BHI JOB NO. 20240316

GENERAL  NOTES 

1. EXCEPT AS PROVIDED HERIN, GRADING SHALL BE PERFORMED AT THE ELEVATIONS AND IN ACCORDANCE WITH THE DETAILS SHOWN ON THIS PLAN.

2. CONTRACTOR SHALL OBTAIN AND ABIDE BY A TOPSOIL DISTURBANCE PERMIT FROM THE CITY OF ALBUQUERQUE ENVIRONMENTAL HEALTH DIVISION, PRIOR TO CONSTRUCTION. THE COST
FOR REQUIRED CONSTRUCTION DUST AND EROSION CONTROL MEASURES SHALL BE INCIDENTAL TO THE PROJECT COST. THE CONTRACTOR SHALL CONFORM TO ALL CITY, COUNTY, STATE,
AND FEDERAL DUST CONTROL MEASURES AND REQUIREMENTS AND WILL BE RESPONSIBLE FOR PREPARING AND OBTAINING ALL NECESSARY APPLICATIONS AND APPROVALS.

3. ALL WORK RELATIVE TO FOUNDATION CONSTRUCTION, SITE PREPARATION, AND PAVEMENT INSTALLATION, AS SHOWN ON THIS PLAN, SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
SOILS REPORT. ALL OTHER WORK, UNLESS OTHERWISE STATED OR PROVIDED FOR HEREON, SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE PROJECT SPECIFICATIONS (FIRST
PRIORITY), AND/OR THE CITY OF ALBUQUERQUE (COA) STANDARD SPECIFICATIONS FOR PUBLIC WORKS (SECOND PRIORITY)

4. TWO WORKING DAYS PRIOR TO EXCAVATION, CONTRACTOR MUST CONTACT LINE LOCATING SERVICE FOR LOCATION OF EXISTING UTILITIES.

5. PRIOR TO GRADING, ALL VEGETATION DEBRIS, AND NEAR SURFACE ORGANICALLY CONTAMINATED SOIL SHALL BE STRIPPED FROM ALL AREAS TO BE GRADED. VEGETATION AND DEBRIS
SHALL BE DISPOSED OF OFF-SITE OR STOCK-PILED FOR USE IN PLANTERS AND NON-STRUCTURAL FILLS.

6. EARTH SLOPES SHALL NOT EXCEED 4 HORIZONTAL TO 1 VERTICAL UNLESS SHOWN OTHERWISE.

7. IT IS THE INTENT OF THESE PLANS THAT THIS CONTRACTOR SHALL NOT PERFORM ANY WORK OUTSIDE OF THE PROPERTY BOUNDARIES EXCEPT AS REQUIRED BY THIS PLAN.

8. THE CONTRACTOR IS TO ENSURE THAT NO SOIL ERODES FROM THE SITE ONTO ADJACENT PROPERTY OR PUBLIC RIGHT-OF-WAY. THIS SHOULD BE ACHIEVED BY CONSTRUCTING
TEMPORARY BERMS AT THE PROPERTY LINES WETTING THE SOIL TO PROTECT IT FROM WIND EROSION.

9. A DISPOSAL SITE FOR ALL EXCESS EXCAVATION AND UNSUITABLE MATERIAL SHALL BE OBTAINED BY THE CONTRACTOR IN COMPLIANCE WITH APPLICABLE ENVIRONMENTAL REGULATIONS
AND APPROVED BY THE OBSERVER. ALL COSTS INCURRED IN OBTAINING A DISPOSAL SITE AND HAUL THERETO SHALL BE CONSIDERED INCIDENTAL TO THE PROJECT, AND NO SEPARATE
MEASUREMENT OR PAYMENT SHALL BE MADE.

10. PAVING AND ROADWAY GRADES SHALL BE +/- 0.1'  FROM PLAN ELEVATIONS. PAD ELEVATION SHALL BE +/- 0.05' FROM BUILDING PLAN ELEVATIONS.

11. ALL SPOT ELEVATIONS ARE TO FLOWLINE UNLESS OTHERWISE NOTED. VALLEY GUTTER ELEVATIONS ARE SHOWN AT FLOWLINE ELEVATION.

12. GRADING SHALL BE IN ACCORDANCE WITH THE GEOTECHNICAL REPORT.

GRADING  NOTES 

1"=200'

200 100 0 200

TW XX.XX

BW XX.XX

HE
IG

HT
 V

AR
IE

S

TW=FINISHED GRADE ELEVATION AT TOP OF RETAINING WALL
BW=FINISHED GRADE ELEVATION AT BOTTOM OF RETAINING WALL

(RETAINING HEIGHT IS TAKEN TO BE DIFFERENCE IN
FINISHED GRADES ON LEFT AND RIGHT SIDE OF WALL.)

GARDEN WALL
BY OTHERS
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VARIES

18
" M
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.

8' 
MA

X.

HEIGHT IS IN ACCORDANCE WITH CITY COMPREHENSIVE ZONING
CODE, SECTION 14-16-3-19, GENERAL HEIGHT AND DESIGN
REGULATIONS FOR WALLS, FENCES, AND RETAINING WALLS.

B B

A
A

    PAD

4' 
MA

X.

18" MAX.
GARDEN WALL

5' (TYP.)
PADPAD

NOTE:  DASHED LINES IN TYP. SIDE LOT
LINE SECTIONS REPRESENT THE FINAL
CONDITION AFTER THE GARDEN, STEM,
AND PRIVACY WALLS HAVE BEEN CONSTRUCTED.
THE INTERIM CONDITION, WHICH IS TO BE
CONSTRUCTED BY THE GRADING CONTRACTOR
AND CERTIFIED BY THE ENGINEER, IS
REPRESENTED BY THE SOLID LINES.
RETAINING WALLS WILL BE CONSTRUCTED
PRIOR TO GRADING CERTIFICATION.

3'2'3'2'

4' MAX.
STEMWALL

EL=102.00

EL=101.00
EL=99.00

EL=100.00

TY
P

TY
P9'

S=0.80%

** BOTTOM OF BASIN IS 1' BELOW PROPERTY LINE
   ELEVATION SEE GRADING PLANS FOR EXACT
   ELEVATIONS

ROW

PAD

8'

8' PUE

PAD TO EXTEND
TO EDGE OF 8' PUE
(TYP.)PAD

4' MAX.
PRIVACY
WALL

0.3' MIN 0.3' MIN
1.0' MAX

0.3' MIN

0.3' MIN
1.0' MAX

WATER METER BOX TYP.

TEMPORARY
DESILTATION
BASIN

SLOPE
VARIES

TYPICAL
SIDEYARD
SWALE

5' TYP.
DRY UTILITY
BOXES TYP.

TYPICAL SIDE LOT LINE SECTION
NOT TO SCALE TEMPORARY DESILTATION BASIN

NOT TO SCALE

TYPICAL RETAINING WALL NOMENCLATURE
NOT TO SCALE

2'

1% MIN.

1.  ALL WORK DETAILED ON THESE PLANS AND PERFORMED UNDER THIS CONTRACT SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS AND THE PROJECT GEOTECHNICAL REPORT. WHERE APPLICABLE, CITY OF ALBUQUERQUE  PUBLIC WORKS STANDARDS SHALL APPLY.

2.  THE CONTRACTOR SHALL ABIDE BY ALL LOCAL, STATE, AND FEDERAL LAWS, RULES AND REGULATIONS WHICH APPLY TO THE CONSTRUCTION OF THESE
IMPROVEMENTS, INCLUDING EPA REQUIREMENTS WITH RESPECT TO STORM WATER DISCHARGE.

3.  PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL FIELD VERIFY THE HORIZONTAL AND VERTICAL LOCATIONS OF ALL POTENTIAL OBSTRUCTIONS INCLUDING
ALL UNDERGROUND UTILITIES.  SHOULD A CONFLICT EXIST, THE CONTRACTOR SHALL NOTIFY THE CONSTRUCTION OBSERVER OR ENGINEER SO THAT THE
CONFLICT CAN BE RESOLVED WITH A MINIMUM AMOUNT OF DELAY.

4.  TWO (2) WORKING DAYS PRIOR TO ANY EXCAVATION, THE CONTRACTOR SHALL CONTACT LINE LOCATING SERVICE FOR LOCATION OF EXISTING UTILITIES.

5.  ALL ELECTRICAL, TELEPHONE, CABLE TV, GAS AND OTHER UTILITY LINES, CABLES, AND APPURTENANCES ENCOUNTERED DURING CONSTRUCTION THAT REQUIRE
RELOCATION, SHALL BE COORDINATED WITH THAT UTILITY.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF ALL NECESSARY UTILITY
ADJUSTMENTS.  NO ADDITIONAL COMPENSATION WILL BE ALLOWED FOR DELAYS OR INCONVENIENCES CAUSED BY UTILITY COMPANY WORK CREWS.  THE
CONTRACTOR MAY BE REQUIRED TO RESCHEDULE HIS ACTIVITIES TO ALLOW UTILITY CREWS TO PERFORM THEIR REQUIRED WORK.

6.  THE CONTRACTOR IS RESPONSIBLE FOR PROTECTING ALL EXISTING UTILITY LINES WITHIN THE CONSTRUCTION AREA.  ANY DAMAGE TO EXISTING FACILITIES
CAUSED BY CONSTRUCTION ACTIVITY SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE AND APPROVED BY THE CONSTRUCTION OBSERVER.

7.  CONSTRUCTION ACTIVITY SHALL BE LIMITED TO THE PROPERTY AND/OR PROJECT LIMITS.  ANY DAMAGE TO ADJACENT PROPERTIES RESULTING FROM THE
CONSTRUCTION PROCESS SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE.

8.  OVERNIGHT PARKING OF CONSTRUCTION EQUIPMENT SHALL NOT OBSTRUCT DRIVEWAYS OR DESIGNATED TRAFFIC LANES.  THE CONTRACTOR SHALL NOT
STORE ANY EQUIPMENT OR MATERIAL WITHIN THE PUBLIC RIGHT-OF-WAY.

9.  THE CONTRACTOR SHALL OBTAIN ALL THE NECESSARY PERMITS FOR THE PROJECT PRIOR TO COMMENCING CONSTRUCTION (I.E., BARRICADING, TOPSOIL
DISTURBANCE, EXCAVATION PERMITS, EPA STORM WATER PERMITS, ETC.).

10.  ALL PROPERTY CORNERS DESTROYED DURING CONSTRUCTION SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE.  ALL PROPERTY CORNERS MUST BE
RESET BY A REGISTERED LAND SURVEYOR.

11.  THE CONTRACTOR SHALL PREPARE A CONSTRUCTION TRAFFIC CONTROL AND SIGNING PLAN AND OBTAIN APPROVAL OF SUCH PLAN FROM THE CITY OF
ALBUQUERQUE, TRAFFIC ENGINEERING DEPARTMENT, PRIOR TO BEGINNING ANY CONSTRUCTION WORK ON OR ADJACENT TO EXISTING STREETS.

12.  ALL BARRICADES AND CONSTRUCTION SIGNING SHALL CONFORM TO APPLICABLE SECTIONS OF THE "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES"
(MUTCD), US DEPARTMENT OF TRANSPORTATION, LATEST EDITION.

13.  THE CONTRACTOR SHALL MAINTAIN ALL CONSTRUCTION BARRICADES AND SIGNING AT ALL TIMES.  THE CONTRACTOR SHALL VERIFY THE PROPER LOCATION OF
ALL BARRICADING AT THE END AND BEGINNING OF EACH DAY.

14.  THE CONTRACTOR SHALL TAKE ALL STEPS NECESSARY TO CONFORM WITH EPA REQUIREMENTS, INCLUDING COMPLIANCE WITH NPDES  REQUIREMENTS.

GENERAL  NOTES 
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EXHIBIT I 

SUPPORTING MASTER DRAINAGE PLANS  
 



Q=138.15 CFS

12 cfs from the 98th
street Drainage report

2.95 cfs

EXCERPT FROM:  Desert Sands Subdivision Drainage Analysis Report, N09D014_PP_Cmmt2
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ZONE ATLAS PAGES N9 AND P9

98TH STREET IMPROVEMENTS

CITY OF ALBUQUERQUE
EXHIBIT 2

DRAWING INFO

Job # :  021528

Author: CPackard

Scale: 1:4,800

SUBDIVISION NAME

LEGEND

Offsite Drainage Basins

Storm Drains

Onsite Drainage Basins

Flow Arrow

Existing

Proposed

Zoning Boundary

Area (acres)

Type A Type B Type C Type D Q10 Q100

Basin 1-NB 0.383 0 0 10 90 1.05 1.61

Basin 1-SB 0.420 0 0 10 90 1.16 1.77

Median 1 0.287 0 0 100 0 0.43 0.82

Basin 2-NB 0.637 0 0 10 90 1.75 2.69

Basin 2-SB 0.615 0 0 10 90 1.69 2.60

Median 2 0.974 0 0 100 0 1.45 2.79

Basin 3-NB 1.118 0 0 10 90 3.07 4.72

Basin 3-SB 0.268 0 0 10 90 0.74 1.13

Median 3 0.835 0 0 100 0 1.24 2.40

Basin 4-NB 0.774 0 0 10 90 2.13 3.27

Median 4 0.559 0 0 100 0 0.83 1.60

Basin 5-NB 1.006 0 0 10 90 2.91 4.40

Median 5 1.133 0 0 100 0 1.69 3.25

Basin 6-NB 0.366 0 0 10 90 1.06 1.60

Median 6 0.374 0 0 100 0 0.56 1.07

Offsite A 12.655 87% 0 13% 0 5.02 18.66

Offsite B 27.787 89% 0 11% 0 10.49 40.67

Future Offsite A&B 40.442 * * * * * 137*

Summary Table

Land Treatments (%) Discharge (cfs)

1

2

3

4

5

6

Basin

* Q 100  is taken from the Lands of Salazar DMP (Ref. #4).  Q 10  was not provided.

EXCERPT FROM:  98th Street Improvements from Gibson Blvd SW to Senator Dennis Chavez Boulevard SW Drainage Report



EXCERPT FROM: DMP Albuquerque Public Schools Prototype Elementary School Site No 3
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Figure 5
Land Use Category

Modifications

Hubbell Lake
Dam Expansion

P:\20230394\WRARCGIS\Maps\20230394_HubbellLakeDam\20230394_HubbellLakeDam.aprx
Author:  mcrooks

December 2024

Land Use Category Modification

Subbasin

Land Use Classification

Commercial and Business

Industrial

Open space, poor condition

Residential, 1 acre

Residential, 1/4 acre

Residential, 1/8 acre or less (town house)

Street and Road
1 in. = 2,000 ft.

0 2,000 4,0001,000
Feet

Mobile home park - changed
from Residential (1/4 ac) to
Residential (1/8 ac)

Apartment complex - changed
from Residential (1/4 ac) to
Residential (1/8 ac)

Dense housing - changed from Residential
(1/4 ac) to Residential (1/8 ac)

Commercial parcel -
changed from Residential
(1/4 ac) to Commercial

Residential parcels - changed
from Platted Mass Graded to
Residential (1/4 ac) Project Site

A232

A230

A233

AP A16
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P:\20230394\WR\Reports\Preliminary & Draft\Drainage and Design Report\AMAFCA Design Report_Draft.docx 

Table 2. Zoning to TR-55 Categorization 

City/County Zoning Category 
Table 2-2a Category  
(shown on Figure 7) 

TR-55  
Imperviousness 

Business Park Commercial and business 85 

City-owned or Managed Public Parks Open space, poor condition 0 

Commercial Commercial and business 85 

Commercial and business Commercial and business 85 

Commercial Light Industrial Zone Commercial and business 85 

Drainage Right of Way Industrial 72 

General Manufacturing Industrial 72 

Industrial Industrial 72 

Light Manufacturing Industrial 72 

Light Manufacturing Zone Industrial 72 

Low Intensity Residential, 1/4 acre 38 

Major Right of Way Street and Road 90 

Manufactured Home Community Residential, 1/8 acre or less (townhouse) 65 

Mobile Home & Single Family 
Residential Zone 

Residential, 1/8 acre or less (townhouse) 65 

Moderate Intensity Industrial 72 

Multi-family High Density Residential, 1/8 acre or less (townhouse) 65 

Multi-family Low Density Residential, 1/8 acre or less (townhouse) 65 

Neighborhood Commercial Zone Commercial and business 85 

Non-City Parks and Open Space Open space, poor condition 0 

Open Space Open space, poor condition 0 

Parks Open space, poor condition 0 

Planned Development Commercial and business 85 

Residential, 1 acre Residential, 1 acre 20 

Residential, 1/4 acre Residential, 1/4 acre 38 

Residential, 1/8 acre or less 
(townhouses) 

Residential, 1/8 acre or less (townhouse) 65 

Single Family Residential Zone Residential, 1/4 acre 38 

Single-Family (Large Lot) Residential, 1 acre 20 

Single-Family (Medium Lot) Residential, 1/4 acre 38 

Single-Family (Small Lot) Residential, 1/8 acre or less (townhouse) 65 

Townhouse Residential, 1/8 acre or less (townhouse) 65 

Transition Commercial and business 85 

Upper Petroglyphs Highway 
Commercial Zone 

Commercial and business 85 

Upper Petroglyphs Industrial Park Zone Industrial 72 

West Central Commercial/Light 
Industrial Zone 

Commercial and business 85 

Rural and agricultural ** 
- Open space, poor condition or 
- Residential, 1/4 acre 

- 0 or 
- 38 

**Rural and agricultural areas that are anticipated to remain undeveloped will be categorized as open space in poor conditions. 

However, many of the areas currently zoned as Rural Agricultural were assumed to be developed as residential, industrial, 
commercial, or used an average percent impervious of 42.3% to represent unknown future development in the 2015 study. For 
this study, it is recommended the average percent impervious of 42.3% assumption be represented using the Residential, 1/4 
acre land use category based on how the area has been developing.   
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Figure 3-7: Amole Basin - Proposed Basin Map 
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Figure 3-8: Amole Basin - Proposed Hydrologic Model Diagram Figure 3-8 Continued: Amole Basin - Proposed Hydrologic Model Diagram 
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Table 3-8: Amole Basin - Proposed Sub-Basin Peak Discharge and Volumes 

Sub-Basin Area (ac) Q100yr-6hr (cfs) V100yr-24hr (ac-ft) 

A201 46 122.09 4.373 

A202.1 38 60.67 3.969 

A202.2 17 53.58 1.938 

A203 40 143.75 5.299 

A204 22 78.99 2.908 

A205 18 61.77 2.435 

A206 20 74.47 2.828 

A207 26 60.01 1.945 

A208 43 164.52 6.375 

A209 8 18.08 0.571 

A210 28 111.71 4.491 

A211 42 165.76 6.637 

A212 40 174.78 7.656 

A214 16 61.49 2.335 

A215 51 191.61 7.261 

A216 6 21.87 0.830 

A217 37 133.19 4.615 

A218 36 128.79 4.429 

A219 41 159.68 6.256 

A220 23 89.59 3.514 

A221 27 118.26 5.098 

A222 29 128.19 5.539 

A223 13 57.77 2.479 

A224 13 48.08 1.826 

A225 30 119.33 4.782 

A226 31 122.90 4.929 

A227 28 104.57 4.474 

A228 45 167.59 6.379 

A229 9 33.43 1.269 

A230 28 112.97 4.625 

A231 8 30.23 1.209 

A232 42 171.36 7.021 

A233 73 245.20 12.206 

A234 23 89.40 3.501 

A235 52 194.03 7.857 

  


