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I.  VICINITY MAP
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II. DISCUSSION

Introduction

This report presents a hydrology study for the proposed “Fletcher 15”, located at 
705 & 715 Fletcher Ave, Orange, CA. The primary purpose of this study is to  
determine the existing and proposed stormwater discharge flow for the project, 
providing critical  data  for  drainage design and stormwater  management.  This 
report is prepared for ADC Fletcher 15, LLC.

Existing Conditions

The project  site,  encompassing 0.72 acres, is currently vacant and was most 
recently utilized by a street sweeping business. Historically, the site has served 
various purposes, including orchards and residences. The topography of the site 
is relatively flat, with elevations ranging from 201.6 to 202.4 feet above mean sea 
level.  The existing drainage pattern indicates a general  flow towards Fletcher 
Avenue  to  the  south.  There  are  no  sensitive  environmental  features  (e.g., 
wetlands, critical habitats, protected species) identified on or near the site that 
require special consideration. The predominant soil type at the site is classified 
as Group B, and the current vegetation cover consists of bare soil with sparse 
grasses, typical of vacant lots in the area.

There are no direct offsite flows draining to the subject property, and the property 
does not drain to any adjacent private property.

Project Description

The  proposed  project  involves  the  development  of  15  small-lot,  three-story 
single-family  homes  on  a  private  drive.  The  development  will  also  include 
common space, which features a small landscaped park and nine parking stalls. 
The  proposed  development  will  result  in  a  significant  alteration  of  the  site's 
impervious areas.  The impervious area will  increase from an existing 60% to 
76% in the developed condition. To facilitate proper grading for the proposed 
development, the site will be slightly raised. Despite this change in topography, 
the drainage patterns will continue to direct stormwater towards Fletcher Avenue, 
utilizing a system of street gutters, storm drain inlets, and pipes.

Hydrology and Calculation Methodology

The  hydrologic  analysis  for  this  study  utilized  a  custom Rational  Method  as 
prescribed by the Orange County Hydrology Manual. This customized approach 
differs from the standard Rational Method by incorporating a specific procedure 
for  calculating  the  Maximum  Effective  Pervious  Area  Loss  Rate  (Fp)  and 
Maximum Loss Rate (Fm).
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The methodology involves the following steps:

1. Maximum  Effective  Pervious  Area  Loss  Rate  (Fp):  This  value  is 
determined from Table C.2 in the Orange County Hydrology Manual and is 
based solely on the Soil Group (in this case, Soil Group B).

2. Maximum  Loss  Rate  (Fm):  Calculated  using  the  formula:  Fm=Ap F⋅ p, 
where Ap represents the pervious area percentage.

3. Runoff Flow Rate (Q): The final runoff  flow rate is calculated using the 
formula: Q=0.9 (I−F⋅ m) A, where I is the rainfall intensity (in/hr), and A is⋅  
the total area of the site.

The rainfall intensity (I) is determined by the formula: I(t)=a t⋅ b, where t is the time 
of concentration for the subarea, and the coefficients a and b are obtained from 
Figure B-3 of the Orange County Hydrology Manual, varying by the return period.

The analysis considered the following design storm events:
 2-year storm
 10-year storm
 25-year storm
 100-year storm

The  Orange  County  Hydrology  Manual  served  as  the  sole  source  for  all 
hydrologic data used in this analysis, including rainfall intensity parameters and 
the specific custom Rational Method procedures.

Results

The hydrologic analysis determined the pre-development and post-development 
peak flow rates and runoff volumes for the specified design storm events. The 
results indicate an increase in both peak flow rates and runoff  volumes post-
development before considering stormwater quality measures. However, with the 
proposed capture and infiltration of 1,687 CF, the net post-development runoff 
volumes are reduced.

The  quantitative  results,  including  the  differences  between  pre-  and  post-
development  values  and  the  impact  of  infiltration,  are  presented  in  the  table 
below:

Storm Event 2-YR 10-YR 25-YR 100-YR
Pre-Developed 
X1 Flow (cfs)

0.95 1.71 2.05 2.62

Post-Developed 
P1 Flow (cfs)

0.95 1.73 2.08 2.67
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Difference 0.0 +0.02 +0.03 +0.05
Percent Change 0% +1.2% +1.4% +1.8%
Pre-Developed 
X1 Volume (cf)

4,449 7,987 9,745 12,219

Post-Developed 
P1 Volume (cf)

3,842 6,896 8,414 10,550

Design  Capture 
Volume (cf)

1,687 1,687 1,687 1,687

Difference -2,295 -2,778 -3,018 -3,356
Percent Change -52% -35% -31% -28%

Conclusion

This hydrology study for “Fletcher 15” has assessed the existing and proposed 
stormwater  discharge  flows  for  the  project  site  at  705  &  715  Fletcher  Ave, 
Orange, CA. The analysis, conducted using the Orange County custom Rational 
Method, demonstrates that the proposed development will result in an increase in 
peak stormwater discharge flows across all analyzed storm events (2-year, 10-
year, 25-year, and 100-year). This is primarily attributed to the decrease in the 
site's impervious area from 91% to 76%.

The post-development peak flows range from 0.95 cfs for a 2-year storm to 2.67 
cfs for a 100-year storm, representing slight increases of 0.02 cfs and 0.05 cfs, 
respectively, compared to pre-development conditions.

However, as part of the stormwater quality requirements, a minimum of 1,687 
cubic  feet  (CF)  of  storm runoff  will  be captured and infiltrated on-site.  When 
accounting  for  this  infiltration,  the  net  post-development  runoff  volumes  are 
significantly reduced for the smaller storm events. For the 2-year, 10-year, 25-
year,  and 100-year  storm events,  the post-development  runoff  volumes (after 
infiltration) are less than the pre-development volumes, indicating a beneficial 
impact on stormwater quantity for these common events.

These findings highlight that while peak flows will increase slightly, the proposed 
stormwater  quality  measure  of  capturing  and  infiltrating  runoff  will  effectively 
manage runoff volumes for typical storm events. Further detailed design of on-
site drainage infrastructure, including street gutters, storm drain inlets, and pipes, 
will be required to effectively convey the remaining runoff to Fletcher Avenue and 
ensure  compliance  with  local  regulations  for  both  stormwater  quantity  and 
quality.
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APPENDIX A – HYDROLOGY MAPS



PREPARED BY:

ALI MONSHIZADEH, R.C.E No. C67674 DATE

REVISIONS
DATENO. DESCRIPTION APPROVED

CITY OF ORANGE
OFFICE OF THE CITY ENGINEER

DRAWN BY:

CHECKED BY:

PROJECT
NUMBER ________

DIAL TOLL FREE
811 or

AT LEAST TWO DAYS
BEFORE YOU DIG

1-800-422-4133

SHEET No.___________OF__________SCALE:
HORIZ.:________________
VERT.:_________________

SEE PLAN

STAFF

AM

SEE PLAN

HYDROLOGY MAP
EXISTING

FL
ET

C
H

ER
 A

VE



PREPARED BY:

ALI MONSHIZADEH, R.C.E No. C67674 DATE

REVISIONS
DATENO. DESCRIPTION APPROVED

CITY OF ORANGE
OFFICE OF THE CITY ENGINEER

DRAWN BY:

CHECKED BY:

PROJECT
NUMBER ________

DIAL TOLL FREE
811 or

AT LEAST TWO DAYS
BEFORE YOU DIG

1-800-422-4133

SHEET No.___________OF__________SCALE:
HORIZ.:________________
VERT.:_________________

SEE PLAN

STAFF

AM

SEE PLAN

HYDROLOGY MAP
PROPOSED

FL
ET

C
H

ER
 A

VE



Hydrology Study for
Fletcher 15

Prepared by MFKessler

APPENDIX B – HYDROLOGY CALCULATIONS
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RATIONAL METHOD STUDY FORM

Orange County
 STUDY NAME: 715 Fletcher Ave, Orange CA  CALCULATED BY: TCA DATE: 09/17/25

Existing & Proposed Stormwater Runoff Calculations
 CHECKED BY:  TCA

HYDROLOGY MANUAL PAGE    1   OF    1

AREA (ACRES) SOIL Ap Fp Fm Tc I Q d Vol, cf FLOW ELEV HYDRAULICS AND

SUBAREA PERVIOUS TYPE %PER IN/HR IN/HR MIN IN/HR CFS IN EST. PATH, FT DIFF NOTES

Existing X1

2 year 0.72 0.06 B 9% 0.300 0.03 10.3 1.50 0.95 2.05 4449 272 0.49

10 year 0.72 0.06 B 9% 0.300 0.03 10.3 2.68 1.71 3.68 7987

25 year 0.72 0.06 B 9% 0.300 0.03 10.3 3.20 2.05 4.49 9745

100 year 0.72 0.06 B 9% 0.300 0.03 10.3 4.09 2.62 5.63 12219

Proposed A1

2 year 0.72 0.17 B 24% 0.300 0.07 9.8 1.54 0.95 2.05 3842 313 3.33

10 year 0.72 0.17 B 24% 0.300 0.07 9.8 2.76 1.73 3.68 6896

25 year 0.72 0.17 B 24% 0.300 0.07 9.8 3.30 2.08 4.49 8414

100 year 0.72 0.17 B 24% 0.300 0.07 9.8 4.21 2.67 5.63 10550

2 year 10 year 25 year 100 year 2 year 10 year 25 year 100 year

Pre 0.95 1.71 2.05 2.62 Pre 4,449 7,987 9,745 12,219

Post 0.95 1.73 2.08 2.67 Post 3,842 6,896 8,414 10,550

Diff 0.00 0.02 0.03 0.05 DCV 1687 1687 1687 1687

Change -0.2% 1.2% 1.4% 1.8% Diff -2295 -2778 -3018 -3356

Change -51.6% -34.8% -31.0% -27.5%

Design Storm 
Freq.

Assumes most recent site 
utilization as a business

NOTES:  I(t) = at^b per (OC) Figure B-3 ;  Q = 0.9*(I – Fm)*A per (OC) Equation D.4;  Fp per (OC) Table C.2; d per (OC) Table B.1

Estimated 
Peak Flow

Estimated 24-
hr Volume

Conclusion: While the Peak flow rate 
in the Post-development condition 
exceeds the Pre-development 
condition, the Rational Method 
calculation does not take into account 
the reduction of flow due to the capture 
and infiltration of the Stormwater 
Quality Design Capture Volume (DCV).
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APPENDIX C – HYDRAULIC CALCULATIONS



Manning's Equation Full Pipe Flow n=

Diameter (inches)
Slope 3 4 6 8 10 12 15 18 21 24 30 36 42 48 54 60 72 84 96
0.001 0.03 0.07 0.19 0.42 0.75 1.22 2.2 3.6 5.4 7.8 14.1 22.9 34.6 49.3 67.5 89.5 145.5 219.4 313.3

0.002 0.04 0.09 0.27 0.59 1.06 1.73 3.1 5.1 7.7 11.0 19.9 32.4 48.9 69.8 95.5 126.5 205.7 310.3 443.1

0.003 0.05 0.11 0.33 0.72 1.30 2.12 3.8 6.2 9.4 13.5 24.4 39.7 59.9 85.5 117.0 155.0 252.0 380.1 542.7

0.004 0.06 0.13 0.39 0.83 1.51 2.45 4.4 7.2 10.9 15.5 28.2 45.8 69.1 98.7 135.1 178.9 291.0 438.9 626.6

0.005 0.07 0.15 0.43 0.93 1.68 2.74 5.0 8.1 12.2 17.4 31.5 51.2 77.3 110.3 151.0 200.0 325.3 490.7 700.6

0.006 0.07 0.16 0.47 1.02 1.84 3.00 5.4 8.8 13.3 19.0 34.5 56.1 84.7 120.9 165.5 219.1 356.3 537.5 767.4

0.007 0.08 0.17 0.51 1.10 1.99 3.24 5.9 9.5 14.4 20.6 37.3 60.6 91.4 130.5 178.7 236.7 384.9 580.6 828.9

0.008 0.09 0.18 0.55 1.17 2.13 3.46 6.3 10.2 15.4 22.0 39.9 64.8 97.7 139.6 191.1 253.0 411.5 620.7 886.1

0.009 0.09 0.20 0.58 1.25 2.26 3.67 6.7 10.8 16.3 23.3 42.3 68.7 103.7 148.0 202.6 268.4 436.4 658.3 939.9

0.010 0.10 0.21 0.61 1.31 2.38 3.87 7.0 11.4 17.2 24.6 44.6 72.5 109.3 156.0 213.6 282.9 460.0 693.9 990.7

0.011 0.10 0.22 0.64 1.38 2.50 4.06 7.4 12.0 18.1 25.8 46.7 76.0 114.6 163.6 224.0 296.7 482.5 727.8 1039.1

0.012 0.11 0.23 0.67 1.44 2.61 4.24 7.7 12.5 18.9 26.9 48.8 79.4 119.7 170.9 234.0 309.9 503.9 760.2 1085.3

0.013 0.11 0.24 0.69 1.50 2.71 4.41 8.0 13.0 19.6 28.0 50.8 82.6 124.6 177.9 243.6 322.6 524.5 791.2 1129.6

0.014 0.11 0.24 0.72 1.55 2.82 4.58 8.3 13.5 20.4 29.1 52.7 85.7 129.3 184.6 252.7 334.7 544.3 821.1 1172.3

0.015 0.12 0.25 0.75 1.61 2.91 4.74 8.6 14.0 21.1 30.1 54.6 88.7 133.8 191.1 261.6 346.5 563.4 849.9 1213.4

0.016 0.12 0.26 0.77 1.66 3.01 4.90 8.9 14.4 21.8 31.1 56.4 91.6 138.2 197.4 270.2 357.9 581.9 877.8 1253.2

0.017 0.13 0.27 0.79 1.71 3.10 5.05 9.1 14.9 22.4 32.0 58.1 94.5 142.5 203.4 278.5 368.9 599.8 904.8 1291.8

0.018 0.13 0.28 0.82 1.76 3.19 5.19 9.4 15.3 23.1 33.0 59.8 97.2 146.6 209.3 286.6 379.6 617.2 931.0 1329.2

0.019 0.13 0.28 0.84 1.81 3.28 5.33 9.7 15.7 23.7 33.9 61.4 99.9 150.6 215.1 294.4 390.0 634.1 956.5 1365.6

0.020 0.14 0.29 0.86 1.86 3.37 5.47 9.9 16.1 24.3 34.8 63.0 102.5 154.6 220.7 302.1 400.1 650.6 981.4 1401.1

0.021 0.14 0.30 0.88 1.90 3.45 5.61 10.2 16.5 24.9 35.6 64.6 105.0 158.4 226.1 309.6 410.0 666.7 1005.6 1435.7

0.022 0.14 0.31 0.90 1.95 3.53 5.74 10.4 16.9 25.5 36.4 66.1 107.5 162.1 231.4 316.8 419.6 682.3 1029.3 1469.5

0.023 0.15 0.31 0.92 1.99 3.61 5.87 10.6 17.3 26.1 37.3 67.6 109.9 165.7 236.6 324.0 429.0 697.7 1052.4 1502.5

0.024 0.15 0.32 0.94 2.03 3.69 6.00 10.9 17.7 26.7 38.1 69.0 112.2 169.3 241.7 330.9 438.3 712.7 1075.0 1534.9

0.025 0.15 0.33 0.96 2.08 3.76 6.12 11.1 18.0 27.2 38.9 70.4 114.6 172.8 246.7 337.7 447.3 727.4 1097.2 1566.5

0.026 0.15 0.33 0.98 2.12 3.84 6.24 11.3 18.4 27.8 39.6 71.8 116.8 176.2 251.6 344.4 456.2 741.8 1118.9 1597.5

0.027 0.16 0.34 1.00 2.16 3.91 6.36 11.5 18.7 28.3 40.4 73.2 119.0 179.6 256.4 351.0 464.9 755.9 1140.2 1628.0

0.028 0.16 0.35 1.02 2.20 3.98 6.48 11.7 19.1 28.8 41.1 74.6 121.2 182.9 261.1 357.4 473.4 769.8 1161.2 1657.8

0.029 0.16 0.35 1.04 2.24 4.05 6.59 11.9 19.4 29.3 41.8 75.9 123.4 186.1 265.7 363.8 481.8 783.4 1181.7 1687.2

0.030 0.17 0.36 1.06 2.27 4.12 6.70 12.2 19.8 29.8 42.6 77.2 125.5 189.3 270.3 370.0 490.0 796.8 1201.9 1716.0

0.031 0.17 0.36 1.07 2.31 4.19 6.81 12.4 20.1 30.3 43.3 78.4 127.6 192.4 274.7 376.1 498.1 810.0 1221.8 1744.4

0.032 0.17 0.37 1.09 2.35 4.26 6.92 12.6 20.4 30.8 44.0 79.7 129.6 195.5 279.1 382.1 506.1 822.9 1241.3 1772.3

0.033 0.17 0.38 1.11 2.38 4.32 7.03 12.7 20.7 31.3 44.6 80.9 131.6 198.5 283.4 388.0 513.9 835.7 1260.6 1799.8

0.034 0.18 0.38 1.12 2.42 4.39 7.14 12.9 21.0 31.7 45.3 82.2 133.6 201.5 287.7 393.9 521.7 848.3 1279.5 1826.8

0.035 0.18 0.39 1.14 2.46 4.45 7.24 13.1 21.3 32.2 46.0 83.4 135.5 204.5 291.9 399.6 529.3 860.6 1298.2 1853.5

0.036 0.18 0.39 1.16 2.49 4.52 7.34 13.3 21.6 32.7 46.6 84.5 137.5 207.4 296.1 405.3 536.8 872.9 1316.6 1879.8

0.037 0.18 0.40 1.17 2.52 4.58 7.44 13.5 21.9 33.1 47.3 85.7 139.4 210.2 300.1 410.9 544.2 884.9 1334.8 1905.7

0.038 0.19 0.40 1.19 2.56 4.64 7.54 13.7 22.2 33.6 47.9 86.9 141.2 213.0 304.2 416.4 551.5 896.8 1352.7 1931.3

0.039 0.19 0.41 1.20 2.59 4.70 7.64 13.9 22.5 34.0 48.5 88.0 143.1 215.8 308.1 421.8 558.7 908.5 1370.4 1956.6

0.040 0.19 0.41 1.22 2.63 4.76 7.74 14.0 22.8 34.4 49.1 89.1 144.9 218.6 312.1 427.2 565.8 920.1 1387.9 1981.5

0.041 0.19 0.42 1.23 2.66 4.82 7.84 14.2 23.1 34.9 49.8 90.2 146.7 221.3 315.9 432.5 572.8 931.5 1405.1 2006.1

0.042 0.20 0.42 1.25 2.69 4.88 7.93 14.4 23.4 35.3 50.4 91.3 148.5 224.0 319.8 437.8 579.8 942.8 1422.1 2030.4

0.043 0.20 0.43 1.26 2.72 4.94 8.03 14.6 23.7 35.7 51.0 92.4 150.2 226.6 323.6 443.0 586.6 954.0 1439.0 2054.5

0.044 0.20 0.43 1.28 2.75 4.99 8.12 14.7 23.9 36.1 51.5 93.5 152.0 229.2 327.3 448.1 593.4 965.0 1455.6 2078.2

0.045 0.20 0.44 1.29 2.78 5.05 8.21 14.9 24.2 36.5 52.1 94.5 153.7 231.8 331.0 453.1 600.1 975.9 1472.1 2101.7

0.046 0.21 0.44 1.31 2.82 5.10 8.30 15.0 24.5 36.9 52.7 95.6 155.4 234.4 334.7 458.1 606.8 986.7 1488.3 2124.9

0.047 0.21 0.45 1.32 2.85 5.16 8.39 15.2 24.7 37.3 53.3 96.6 157.1 236.9 338.3 463.1 613.3 997.3 1504.4 2147.9

0.048 0.21 0.45 1.34 2.88 5.21 8.48 15.4 25.0 37.7 53.8 97.6 158.7 239.4 341.9 468.0 619.8 1007.9 1520.3 2170.6

0.049 0.21 0.46 1.35 2.91 5.27 8.57 15.5 25.3 38.1 54.4 98.6 160.4 241.9 345.4 472.8 626.2 1018.3 1536.1 2193.1

0.050 0.21 0.46 1.36 2.94 5.32 8.65 15.7 25.5 38.5 54.9 99.6 162.0 244.4 348.9 477.6 632.6 1028.7 1551.7 2215.4

0.051 0.22 0.47 1.38 2.96 5.37 8.74 15.8 25.8 38.9 55.5 100.6 163.6 246.8 352.4 482.4 638.9 1038.9 1567.1 2237.4

0.052 0.22 0.47 1.39 2.99 5.43 8.83 16.0 26.0 39.2 56.0 101.6 165.2 249.2 355.8 487.1 645.1 1049.0 1582.4 2259.2

0.053 0.22 0.48 1.40 3.02 5.48 8.91 16.2 26.3 39.6 56.6 102.6 166.8 251.6 359.2 491.8 651.3 1059.1 1597.6 2280.9

0.054 0.22 0.48 1.42 3.05 5.53 8.99 16.3 26.5 40.0 57.1 103.5 168.4 254.0 362.6 496.4 657.4 1069.0 1612.6 2302.3

0.055 0.23 0.48 1.43 3.08 5.58 9.08 16.5 26.8 40.4 57.6 104.5 169.9 256.3 365.9 501.0 663.5 1078.9 1627.4 2323.5

0.056 0.23 0.49 1.44 3.11 5.63 9.16 16.6 27.0 40.7 58.2 105.4 171.5 258.6 369.2 505.5 669.5 1088.6 1642.1 2344.5

0.057 0.23 0.49 1.46 3.13 5.68 9.24 16.8 27.2 41.1 58.7 106.4 173.0 260.9 372.5 510.0 675.4 1098.3 1656.7 2365.4

0.058 0.23 0.50 1.47 3.16 5.73 9.32 16.9 27.5 41.5 59.2 107.3 174.5 263.2 375.8 514.4 681.3 1107.9 1671.2 2386.0

0.059 0.23 0.50 1.48 3.19 5.78 9.40 17.0 27.7 41.8 59.7 108.2 176.0 265.5 379.0 518.9 687.2 1117.4 1685.6 2406.5

0.060 0.24 0.51 1.49 3.22 5.83 9.48 17.2 27.9 42.2 60.2 109.1 177.5 267.7 382.2 523.2 693.0 1126.9 1699.8 2426.8

0.061 0.24 0.51 1.51 3.24 5.88 9.56 17.3 28.2 42.5 60.7 110.0 178.9 269.9 385.4 527.6 698.7 1136.2 1713.9 2447.0

0.062 0.24 0.51 1.52 3.27 5.93 9.64 17.5 28.4 42.9 61.2 110.9 180.4 272.1 388.5 531.9 704.4 1145.5 1727.9 2466.9

0.063 0.24 0.52 1.53 3.29 5.97 9.71 17.6 28.6 43.2 61.7 111.8 181.9 274.3 391.6 536.2 710.1 1154.7 1741.8 2486.7

0.064 0.24 0.52 1.54 3.32 6.02 9.79 17.8 28.9 43.5 62.2 112.7 183.3 276.5 394.7 540.4 715.7 1163.8 1755.5 2506.4

0.065 0.24 0.53 1.55 3.35 6.07 9.87 17.9 29.1 43.9 62.7 113.6 184.7 278.6 397.8 544.6 721.3 1172.9 1769.2 2525.9

0.066 0.25 0.53 1.57 3.37 6.11 9.94 18.0 29.3 44.2 63.1 114.5 186.1 280.8 400.9 548.8 726.8 1181.9 1782.7 2545.3

0.067 0.25 0.54 1.58 3.40 6.16 10.02 18.2 29.5 44.6 63.6 115.3 187.5 282.9 403.9 552.9 732.3 1190.8 1796.2 2564.5

0.068 0.25 0.54 1.59 3.42 6.21 10.09 18.3 29.8 44.9 64.1 116.2 188.9 285.0 406.9 557.0 737.7 1199.6 1809.6 2583.5

0.069 0.25 0.54 1.60 3.45 6.25 10.17 18.4 30.0 45.2 64.5 117.0 190.3 287.1 409.9 561.1 743.1 1208.4 1822.8 2602.5

0.070 0.25 0.55 1.61 3.47 6.30 10.24 18.6 30.2 45.5 65.0 117.9 191.7 289.1 412.8 565.2 748.5 1217.1 1836.0 2621.3

0.075 0.26 0.57 1.67 3.59 6.52 10.60 19.2 31.2 47.1 67.3 122.0 198.4 299.3 427.3 585.0 774.8 1259.9 1900.4 2713.3

0.080 0.27 0.58 1.72 3.71 6.73 10.95 19.8 32.3 48.7 69.5 126.0 204.9 309.1 441.3 604.2 800.2 1301.2 1962.7 2802.2

0.085 0.28 0.60 1.78 3.83 6.94 11.28 20.5 33.3 50.2 71.6 129.9 211.2 318.6 454.9 622.8 824.8 1341.2 2023.1 2888.5

0.090 0.29 0.62 1.83 3.94 7.14 11.61 21.1 34.2 51.6 73.7 133.7 217.4 327.9 468.1 640.8 848.7 1380.1 2081.8 2972.2

0.095 0.30 0.64 1.88 4.05 7.34 11.93 21.6 35.2 53.0 75.7 137.3 223.3 336.8 480.9 658.4 872.0 1417.9 2138.8 3053.7

0.100 0.30 0.65 1.93 4.15 7.53 12.24 22.2 36.1 54.4 77.7 140.9 229.1 345.6 493.4 675.5 894.6 1454.8 2194.4 3133.0

0.150 0.37 0.80 2.36 5.08 9.22 14.99 27.2 44.2 66.7 95.2 172.6 280.6 423.3 604.3 827.3 1095.7 1781.7 2687.6 3837.1

0.200 0.43 0.92 2.73 5.87 10.64 17.31 31.4 51.0 77.0 109.9 199.3 324.0 488.7 697.8 955.3 1265.2 2057.3 3103.4 4430.7

0.250 0.48 1.03 3.05 6.56 11.90 19.35 35.1 57.1 86.1 122.9 222.8 362.3 546.4 780.2 1068.1 1414.5 2300.2 3469.7 4953.7

0.300 0.53 1.13 3.34 7.19 13.04 21.20 38.4 62.5 94.3 134.6 244.0 396.8 598.6 854.6 1170.0 1549.5 2519.7 3800.8 5426.5

0.350 0.57 1.22 3.61 7.77 14.08 22.90 41.5 67.5 101.8 145.4 263.6 428.6 646.6 923.1 1263.7 1673.7 2721.6 4105.4 5861.3

0.400 0.61 1.31 3.85 8.30 15.05 24.48 44.4 72.2 108.9 155.4 281.8 458.2 691.2 986.8 1351.0 1789.3 2909.5 4388.8 6266.0

0.500 0.68 1.46 4.31 9.28 16.83 27.37 49.6 80.7 121.7 173.8 315.1 512.3 772.8 1103.3 1510.5 2000.4 3252.9 4906.8 7005.6

Theta= 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28 6.28
Area 0.05 0.09 0.20 0.35 0.55 0.79 1.23 1.77 2.41 3.14 4.91 7.07 9.62 12.57 15.90 19.63 28.27 38.48 50.27
Hyd Rad 0.06 0.08 0.13 0.17 0.21 0.25 0.31 0.38 0.44 0.50 0.63 0.75 0.88 1.00 1.13 1.25 1.50 1.75 2.00

0.012

CFS
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

163 Metz loamy sand B 0.7 100.0%

Totals for Area of Interest 0.7 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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Tie-break Rule: Higher
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