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Moss Beach Development - Four Lot Plan - Preliminary Drainage Report 
 

1. Introduction 
Purpose 

Mesiti-Miller Engineering, Inc. (MME) prepared this report at the request of Owen 
Lawlor and Moss Beach Associates for the Moss Beach Development project.  
The purpose of this report is to provide preliminary hydrologic and hydraulic 
analyses of existing and proposed drainage conditions. 
Project Description 

The project is a residential development located on a 2.35 acre site in Moss 
Beach, California.  The site consists of seven adjoining lots on the west side of 
the Vallemar Street and Juliana Avenue intersection.  
The proposed development includes four two-story single-family residences and 
associated improvements. 
 

2. Existing Drainage Conditions 
Site Slope and Soils 

The site slopes to the southwest at an average slope of approximately ten 
percent and range from about 26 percent near Vallemar Street to about 3 percent 
closer to the bluffs.  The Geotechnical Investigation (Appendix D) reported 
surface soils as loose to very loose silty and clayey sands underlain by stiff to 
very stiff sandy clays.  Groundwater was encountered at the southeast lots near 
Juliana Avenue.  Measured depths to groundwater ranged from 17 feet near 
Vallemar Street to 13 feet closer to the bluffs.   
Site Runoff and Calculations 

The site is divided into four sub watershed areas corresponding to the lots for 
each of the proposed single-family residences (Figure 1, Appendix A).  
Preliminary hydrologic calculations for the drainage areas under pre and post-
development conditions are presented in Appendix A.  
We used the Rational Method to develop preliminary runoff rates for the 10-year 
storm events per San Mateo County Drainage Guidelines and calculated a 
weighted coefficient of runoff for each drainage area under post-development 
conditions for initial design sizing.  Rainfall intensity calculations for this method 
were prepared using Rainfall Runoff Data for San Mateo County (Appendix A).   
For detailed design, we prepared a detailed hydrologic and hydraulic model using 
unit hydrograph methods and HydroCAD 10 software to check our results and 
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refine detention facility design.  Resulting flow rates were higher than from 
simplified methods based in part on the Type C hydrologic soil group and a 
rainfall depth of four inches for the 10-year stormi.  Other parameters that caused 
an increase in estimated runoff included the use of an SCS Type I rainfall pattern 
consistent with the Central Coast of California, and an Anetecedent Moisture 
Condition of 3 to account for the clay soils found at the site.  A full report 
containing calculation paramenters, methods, and results including graphical 
charts is included in Appendix C.   
Existing Drainage System 

Runoff from the site currently flows over the bluffs to the southwest.     
 

3. Proposed Drainage Conditions 
Site Soils and Flow Dispersion 

Based on recommendations from Jodi McGraw, the Project Biologist, the plan 
calls for utilizing infiltration trenches with overflow spreaders to disperse the 
runoff over wide areas and maintain existing hydrology and soil moisture 
distribution on the site (see Sheet C3.0, Appendix B).  This will also help to 
prevent concentrated runoff from flowing over the bluffs and reduce the potential 
for soil erosion.   
Proposed Impervious Area 

The plan proposes the use of pervious pavers for driveways and parking areas to 
minimize impervious area on the site.  The total proposed impervious area for the 
entire site is currently 17,070 square feet (0.39 acre).  See Sheet C3.0, Appendix 
B, for a more detailed description of the impervious area for each lot.  Infiltration 
trenches and detention systems are also proposed for mitigating runoff from the 
impervious surfaces.   
Site Run-off and Calculations 

Preliminary hydrologic calculations for the drainage areas for each lot under both 
pre and post-development conditions are presented in Appendix A.  Rational 
method calculations for the entire lot do not account for the proposed infiltration 
and detention facilities and therefore show how the proposed development would 
increase flow without mitigation.  Since mitigation is included in this project, 
runoff rates will be controlled to pre-development levels per County 
requirements.  Preliminary calculations for the infiltration trenches are also 
included in Appendix A.  
A detailed hydrologic and hydraulic model was prepared to examine proposed 
drainage conditions and determine the infiltration and detention facility details 
required to cause no net increase in flow off the site due to the project (Appendix 
C).  Based on the model results, the net runoff from the site will decrease with 
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the proposed drainage improvements (see Table 2 below).  The model estimates 
the attenuation for the proposed detention systems is 11-13% with lag times 
ranging from 3.2 to 3.5 minutes.  The infiltration trenches had much higher 
attenuation and lag times due to high rates of infiltration and additional storage 
volume.   
 

Table 1 - Comparison of runoff from each lot for pre and post-development peak flow conditions. 

 

Pre-Development Post-
Development 

Lot Q (cfs) V (fps) Q (cfs) V (fps) 
1 1.1 0.4 0.9 0.3 
2 1.0 0.4 0.9 0.3 
3 1.1 0.3 1.1 0.2 
4 1.4 0.3 1.4 0.2 

Total 4.6 - 4.3 - 

 
 
Low Impact Design (LID) 
The key Low Impact Design (LID) objectives of the drainage plan were to slow 
down and filter stormwater to reduce the impact of development on water 
resources.   
LID drainage techniques we recommend for the project include the use of 
pervious pavers for driveways and parking areas, infiltration trenches with 
overflow spreaders to disperse runoff, and detention facilities.  These systems 
will slow down and disperse runoff, provide storage, filtration, and remediation for 
pollutants.  
Summary of LID Strategies included in design: 
1. Minimizing disturbance of existing vegetation, including preserving cypress 

tree groves and native grasses throughout the site, and minimizing grading 
activities within the dripline of individual trees and groves 

2. Using infiltration facilities to store and filter runoff from impervious rooftops 
3. Using detention facilities to store peak runoff volumes from the rooftops and 

pervious pavers driveways 
4. Reducing imported grading volumes through excavation of infiltration and 

detention facilities 
5. Planning for construction-phase erosion control 
6. Maintaining water quality devices through regular inspection and cleaning 

(see Appendix E for County maintenance plan templates)  
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4. Recommendations 
We recommend the following drainage improvements: 
 
1. Infiltration trenches for each lot with overflow spreaders to disperse runoff 
2. Pervious pavers and detention areas to control peak runoff 

 
The recommended pipe and inlet sizes, slopes, and configurations presented in 
the plans and this report are the result of preliminary engineering, not a final 
engineering design, and are therefore suitable for schematic plans, development 
permit application, and construction cost estimating.  The presently proposed 
system will be further refined during the design development phase to minimize 
cost, maximize design efficiency, and refine drainage components.  We 
recommend the design process include consideration of other detailed design 
parameters such as precise inlet and pipe location, ongoing coordination with 
other disciplines, depth of other utility crossings, spatial constraints, driveways, 
structure connection details, construction phasing, traffic considerations, and the 
economy of standardizing material types. 
 

 
 

List of Appendices 
 
Appendix A - Preliminary Hydrology and Hydraulic Calculations  
Appendix B - Plans 
Appendix C - HydroCAD Model Output 
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Appendix E - County Maintenance Plan Templates 
Appendix F - C3 and C6 Development Review Checklist 
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MESITI-MILLER ENGINEERING, INC.
224 Walnut Street Suite B Job: 15147-5

Santa Cruz, California 95060 Sheet 1 Of 4
(831) 426 3186 Calc By DM Date 4/26/2017

Check By RC Date 4/26/2017

PRELIMINARY - Lot 1
Table 1 - Estimated Peak Runoff Rates

Method: San Mateo County Guidelines for Drainage Review
Q = C I A F
F = 1.2 Rainfall Runoff Data, San Mateo County
I10 = 2.45 Rainfall Runoff Data, San Mateo County
I100 = 3.60 Rainfall Runoff Data, San Mateo County

10-year - Pre and Post Development - Entire Lot

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)

LOT 1 - Pre-Development 10.0 0.30 2.94 0.54 0.48
LOT 1 - Post-Development 10.0 0.42 2.94 0.54 0.66

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4300 0.90 3870
PERVIOUS PAVERS 1420 0.40 568
LANDSCAPE 17890 0.30 5367
TOTAL 23610 9805
WEIGHTED C 0.42

Water Quality Treatment - 0.2 in/hr - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)
1A + 1B 10.0 0.78 0.20 0.13 0.02

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4300 0.90 3870
PERVIOUS PAVERS 1420 0.40 568
TOTAL 5720 4438
WEIGHTED C 0.78

INFILTRATION AREA A* (SF) R* (in/hr) Qmax (cfs)
Lot 1 Spreader 781 3.9 0.07
*A = Surface Area, R = Percolation Rate, per Geotechnical Engineer (HKA), Qmax = Max Exfiltration from Spreader

10-year - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)
1A + 1B 10.0 0.78 2.94 0.13 0.30

SUMMARY
100% infiltration for 0.2 in/hr event
Approximately 0.23 cfs flows out of spreader in 10 year storm event. 0.07 cfs infiltrates



MESITI-MILLER ENGINEERING, INC.
224 Walnut Street Suite B Job: 15147-5

Santa Cruz, California 95060 Sheet 2 Of 4
(831) 426 3186 Calc By DM Date 4/26/2017

Check By RC Date 4/26/2017

PRELIMINARY - Lot 2
Table 1 - Estimated Peak Runoff Rates

Method: San Mateo County Guidelines for Drainage Review
Q = C I A F
F = 1.2 Rainfall Runoff Data, San Mateo County
I10 = 2.45 Rainfall Runoff Data, San Mateo County
I100 = 3.60 Rainfall Runoff Data, San Mateo County

10-year - Pre and Post Development - Entire Lot

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)

LOT 2 - Pre-Development 10.0 0.30 2.94 0.52 0.45
LOT 2 - Post-Development 10.0 0.41 2.94 0.52 0.62

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 3920 0.90 3528
PERVIOUS PAVERS 1190 0.40 476
LANDSCAPE 17330 0.30 5199
TOTAL 22440 9203
WEIGHTED C 0.41

Water Quality Treatment - 0.2 in/hr - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)
2A + 2B 10.0 0.78 0.20 0.12 0.02

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 3920 0.90 3528
PERVIOUS PAVERS 1190 0.40 476
TOTAL 5110 4004
WEIGHTED C 0.78

INFILTRATION AREA A* (SF) R* (in/hr) Qmax (cfs)
Lot 2 Spreader 965 1.4 0.03
*A = Surface Area, R = Percolation Rate, per Geotechnical Engineer (HKA), Qmax = Max Exfiltration from Spreader

10-year - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)
2A + 2B 10.0 0.78 2.94 0.12 0.27

SUMMARY
100% infiltration for 0.2 in/hr event
Approximately 0.24 cfs flows out of spreader in 10 year storm event. 0.02 cfs infiltrates



MESITI-MILLER ENGINEERING, INC.
224 Walnut Street Suite B Job: 15147-5

Santa Cruz, California 95060 Sheet 3 Of 4
(831) 426 3186 Calc By DM Date 4/26/2017

Check By RC Date 4/26/2017

PRELIMINARY - Lot 3
Table 1 - Estimated Peak Runoff Rates

Method: San Mateo County Guidelines for Drainage Review
Q = C I A F
F = 1.2 Rainfall Runoff Data, San Mateo County
I10 = 2.45 Rainfall Runoff Data, San Mateo County
I100 = 3.60 Rainfall Runoff Data, San Mateo County

10-year - Pre and Post Development - Entire Lot

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)

LOT 3 - Pre-Development 10.0 0.30 2.94 0.57 0.50
LOT 3 - Post-Development 10.0 0.41 2.94 0.57 0.68

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4330 0.90 3897
PERVIOUS PAVERS 1110 0.40 444
LANDSCAPE 19180 0.30 5754
TOTAL 24620 10095
WEIGHTED C 0.41

Water Quality Treatment - 0.2 in/hr - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)
3A + 3B 10.0 0.80 0.20 0.12 0.02

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4330 0.90 3897
PERVIOUS PAVERS 1110 0.40 444
TOTAL 5440 4341
WEIGHTED C 0.80

INFILTRATION AREA A* (SF) R* (in/hr) Qmax (cfs)
Lot 3 Spreader 781 0.6 0.01
*A = Surface Area, R = Percolation Rate, per Geotechnical Engineer (HKA), Qmax = Max Exfiltration from Spreader

10-year - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)
3A + 3B 10.0 0.80 2.94 0.12 0.29

SUMMARY
50% infiltration for 0.2 in/hr event. Approximately 0.01 cfs flows out of spreader
Approximately 0.28 cfs flows out of spreader in 10 year storm event. 0.01 cfs infiltrates



MESITI-MILLER ENGINEERING, INC.
224 Walnut Street Suite B Job: 15147-5

Santa Cruz, California 95060 Sheet 4 Of 4
(831) 426 3186 Calc By DM Date 4/26/2017

Check By RC Date 4/26/2017

PRELIMINARY - Lot 4
Table 1 - Estimated Peak Runoff Rates

Method: San Mateo County Guidelines for Drainage Review
Q = C I A F
F = 1.2 Rainfall Runoff Data, San Mateo County
I10 = 2.45 Rainfall Runoff Data, San Mateo County
I100 = 3.60 Rainfall Runoff Data, San Mateo County

10-year - Pre and Post Development - Entire Lot

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)

LOT 4 - Pre-Development 10.0 0.30 2.94 0.77 0.68
LOT 4 - Post-Development 10.0 0.39 2.94 0.77 0.87

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4520 0.90 4068
PERVIOUS PAVERS 1380 0.40 552
LANDSCAPE 27570 0.30 8271
TOTAL 33470 12891
WEIGHTED C 0.39

Water Quality Treatment - 0.2 in/hr - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)WATERSHED Tc (min) C I (in/hr) AREA (ac) Q (cfs)
4A + 4B 10.0 0.78 0.20 0.14 0.02

Coefficient of Runoff
AREA AREA (SF) C A*C

IMPERVIOUS 4520 0.90 4068
PERVIOUS PAVERS 1380 0.40 552
TOTAL 5900 4620
WEIGHTED C 0.78

INFILTRATION AREA A* (SF) R* (in/hr) Qmax (cfs)
Lot 4 Spreader 860 0 0.00
*A = Surface Area, R = Percolation Rate, per Geotechnical Engineer (HKA), Qmax = Max Exfiltration from Spreader

10-year - Flow to Infiltration Trench and Spreader

WATERSHED Tc (min) C I10*F (in/hr) AREA (ac) Q (cfs)
4A + 4B 10.0 0.78 2.94 0.14 0.31

SUMMARY
Infiltration trench volume retained. Excess runoff flows out of spreader
Approximately 0.31 cfs flows out of spreader in 10 year storm event
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GRADING QUANTITIES

CUT 600 YDS

FILL 3,100 YDS

NET 2,500 YDS IMPORT

UPPER FF 66.00

LOWER FF 55.00

GARAGE

FF 66.00

GARAGE

FF 62.00

GARAGE

FF 65.50

1

1. GRADING VOLUME ESTIMATES REPRESENT THE NEAT DIFFERENCE

BETWEEN THE EXISTING GRADE AND FINISHED GRADE SURFACE. NO

SHRINK OR SWELL FACTORS WERE APPLIED TO THESE VALUES.

2. ALLOWANCES WERE NOT MADE FOR OVER-EXCAVATION OF THE

EXISTING OR FINISHED GRADE OR FOR PAVEMENTS, FOUNDATIONS,

UTILITY TRENCHING, STRIPING, SCARIFICATION, OR LANDSCAPING.

3. CONTRACTOR SHALL VERIFY GRADING VOLUMES DURING BIDDING

4. HOUSES ARE ASSUMED TO BE CONSTRUCTED ON PERIMETER

FOUNDATIONS AND GARAGES ON SLABS ON GRADE.

SHEET NOTES

RETAINING WALL, SEE LANDSCAPE ARCHITECT'S PLANS FOR

APPEARANCE

DRIVEWAY PROFILE, SHT C4.0

APPROXIMATE LIMIT OF GRADING, TYP

EROSION CONTROL ON ALL GRADED SLOPES PER SHT C6.0
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SHEET NOTES

GRAVITY SANITARY SEWER LINE PER PROFILE SHT C5.0

DOMESTIC SANITARY SEWER PUMP AND FORCE MAIN WITH

BACKFLOW PREVENTION DEVICE, TYP

SANITARY SEWER CLEANOUT AND GRAVITY LATERAL, TYP

WATER METER AND WATER SERVICE LATERAL, TYP

RAINWATER LEADER DIRECTED TO BIO-RETENTION SWALE OR

INFILTRATION SPREADER, TYP, DOWNSPOUT LOCATIONS

APPROXIMATE, COORDINATE LOCATIONS WITH ARCHITECT

ECO RAIN DETENTION SYSTEM PER DETAIL 2/C8.0

STORM DRAIN CATCH BASIN PER DETAIL 6/C8.0, TYP

EXISTING FIRE HYDRANT

INFILTRATION SPREADER PERFORATED PIPE AND TRENCH

PER DETAIL 1/C8.0

FOUNDATION CURTAIN DRAIN PER DETAIL 10/C8.0 OR

RETAINING WALL BACKDRAIN, TYP
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*IMPERVIOUS AREAS INCLUDE ROOFS, TERRACES, AND

CONCRETE DRIVEWAYS. IMPERVIOUS AREAS DO NOT

INCLUDE DECKS OR ROOF OVERHANGS. PERVIOUS PAVER

AREAS INCLUDE MOTORCOURTS.

NOTES

1. ALL INLETS SHALL READ, "NO DUMPING! FLOWS TO BAY"

OR EQUIVALENT.

2. PLACE 3 FOOT CONCRETE PLUG IN EACH UTILITY TRENCH

WHERE IT PASSES UNDER EXTERIOR FOUNDATIONS.

3. UTILITY TRENCHES SHOULD BE CAPPED WITH 1.5 FEET OF

RELATIVELY IMPERMEABLE SOIL.

4. DRAINAGE SYSTEMS SHALL BE MAINTAINED IN

ACCORDANCE WITH THE DRAINAGE MAINTENANCE
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LOCATIONS OF EXISTING UTILITIES SHOWN ON THE PLANS ARE ONLY APPROXIMATE. THE

EXISTING UTILITIES SHOWN WERE PLOTTED USING INCOMPLETE AND INACCURATE RECORDS.

IT SHOULD BE EXPRESSLY UNDERSTOOD THIS INFORMATION DOES NOT NECESSARILY

REPRESENT ACTUAL SITE CONDITIONS OR SHOW DETAILS OF EXACT LOCATION, DEPTH OR

OTHER CONSTRUCTION FEATURES OF THESE UTILITIES. NO WARRANTY, EITHER EXPRESSED

OR IMPLIED, AS TO THE COMPLETENESS OR ACCURACY OF THIS INFORMATION IS SET FORTH

HEREIN.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THIS INFORMATION WITH THE

AFFECTED UTILITIES PRIOR TO STARTING WORK.  THE CONTRACTOR SHALL CALL

"UNDERGROUND SERVICE ALERT" AT 1-800-642-2444 FOR THE MARKING OF UNDERGROUND

FACILITIES AND SHALL LOCATE AND PROTECT PRIOR TO CONSTRUCTION.
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SHEET NOTES

PROTECT ALL CUT AND FILL SLOPES WITH EROSION CONTROL

FABRIC AND OR MULCH

PROTECT ALL STORM DRAIN SYSTEMS AND BIOSWALES FROM

SEDIMENT DURING CONSTRUCTION WITH FABRIC INLET

COVERS AND OR GRAVEL BAG BERMS, TYP

PROTECT DITCH FROM SEDIMENT DURING CONSTRUCTION

WITH SILT FENCES AND/OR FIBER ROLLS

PREVENT CONCENTRATED RUNOFF FROM FLOWING OVER

SLOPE

TEMPORARY SILT FENCE

TREE PROTECTION, TEMPORARY FENCE (TYPE ESA) PER

CALTRANS STANDARD PLAN T65, REMOVE FENCE FOLLOWING

APPROVAL OF FINAL STABILIZATION
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CONSTRUCTION BEST

MANAGEMENT PRACTICES

GENERAL

1. CONTROL AND PREVENT THE DISCHARGE OF

ALL POTENTIAL POLLUTANTS, INCLUDING

PAVEMENT CUTTING WASTES, PAINTS,

CONCRETE, PETROLEUM PRODUCTS,

CHEMICALS, WASHWATER OR SEDIMENTS,

RINSE WATER FROM ARCHITECTURAL

COPPER, AND NON-STORMWATER

DISCHARGES TO STORM DRAINS AND

WATERCOURSES.

2. STORE, HANDLE, AND DISPOSE OF

CONSTRUCTION MATERIALS/WASTES

PROPERLY TO PREVENT CONTACT WITH

STORMWATER.

3. DO NOT CLEAN, FUEL, OR MAINTAIN VEHICLES

ON-SITE, EXCEPT IN A DESIGNATED AREA

WHERE WASHWATER IS CONTAINED AND

TREATED.

4. TRAIN AND PROVIDE INSTRUCTION TO ALL

EMPLOYEES/SUBCONTRACTORS RE:

CONSTRUCTION BMPS.

5. PROTECT ALL STORM DRAIN INLETS IN

VICINITY OF SITE USING SEDIMENT CONTROLS

SUCH AS BERMS, FIBER ROLLS, OR FILTERS.

6. LIMIT CONSTRUCTION ACCESS ROUTES AND

STABILIZE DESIGNATED ACCESS POINTS.

7. PERFORM CLEARING AND EARTH MOVING

ACTIVITIES ONLY DURING DRY WEATHER.

8. USE SEDIMENT CONTROLS OR FILTRATION TO

REMOVE SEDIMENT WHEN DEWATERING AND

OBTAIN ALL NECESSARY PERMITS.

9. TRAP SEDIMENT ON-SITE, USING BMPS SUCH

AS SEDIMENT BASINS OR TRAPS, EARTHEN

DIKES OR BERMS, SILT FENCES, CHECK DAMS,

SOIL BLANKETS OR MATS, COVERS FOR SOIL

STOCK PILES, ETC.

10. DIVERT ON-SITE RUNOFF AROUND EXPOSED

AREAS; DIVERT OFF-SITE RUNOFF AROUND

THE SITE (E.G., SWALES AND DIKES).

11. PROTECT ADJACENT PROPERTIES AND

UNDISTURBED AREAS FROM CONSTRUCTION

IMPACTS USING VEGETATIVE BUFFER STRIPS,

SEDIMENT BARRIERS OR FILTERS, DIKES,

MULCHING, OR OTHER MEASURES AS

APPROPRIATE.

12. NO LAND CLEARING OPERATIONS OR GRADING

OPERATIONS MAY TAKE PLACE BETWEEN

OCTOBER 15 AND APRIL 15 UNLESS A

SEPARATE WINTER EROSION CONTROL PLAN

IS APPROVED PRIOR TO BEGINNING SUCH

CONSTRUCTION.

13. EROSION IS TO BE CONTROLLED AT ALL TIMES.

THE SPECIFIC MEASURES SHOWN ARE TO BE

IMPLEMENTED AT ALL TIMES.  ADDITIONAL

MEASURES WILL BE REQUIRED FOR

CONSTRUCTION BETWEEN OCTOBER 15 AND

APRIL 15.

14. EROSION CONTROL MEASURES SHALL BE

MONITORED, MAINTAINED, AND REPLACED AS

NEEDED TO PREVENT ESCAPE OF SEDIMENT

FROM THE SITE.  NO TURBID RUNOFF SHALL

BE ALLOWED TO LEAVE THE CONSTRUCTION

SITE.

RESPONSIBILITY

1. IT IS THE RESPONSIBILITY OF THE

CONTRACTOR TO REGULARLY INSPECT THE

EROSION AND SEDIMENT CONTROL

MEASURES AND SUBMIT A WEEKLY REPORT

TO THE OWNER THAT THEY ARE FUNCTIONING

AS DESIGNED AND THAT PROPER

MAINTENANCE IS BEING PERFORMED.

DEFICIENCIES SHALL BE IMMEDIATELY

CORRECTED BY THE CONTRACTOR.

2. IT IS THE CONTRACTOR'S RESPONSIBILITY TO

SEE THAT ADDITIONAL MEASURES,

NECESSARY TO CONTROL SITE EROSION AND

PREVENT SEDIMENT TRANSPORT OFF-SITE

ARE IMPLEMENTED.

3. THE CONTRACTOR SHALL BE RESPONSIBLE

FOR THE REMOVAL AND DISPOSAL OF ALL

SEDIMENTATION ONSITE OR OFF-SITE THAT IS

GENERATED BY GRADING AND RELATED

ACTIVITIES OF THE PROJECT.

PROTECTION OF DISTURBED AREAS:

1. EROSION CONTROL MEASURES SHALL BE

IMPLEMENTED AS SOON AS PRACTICAL SO

THAT SUFFICIENT GROWTH WILL BE

ESTABLISHED PRIOR TO INCLEMENT WEATHER

CONDITIONS AND CONTINUALLY MAINTAINED

TO MINIMIZE SURFACE EROSION.

2. ALL DISTURBED AREAS SHALL BE

HYDROSEEDED USING A NATIVE SEED MIX

AND MULCHED SO THAT THE DISTURBED

AREAS ARE PROTECTED BY MATURE GRASS

PRIOR TO OCTOBER 15.  IN THE EVENT THAT IT

IS NOT POSSIBLE TO ESTABLISH MATURE

GRASS BY OCTOBER 15TH, ALL DISTURBED

AREAS SHALL BE HYDROSEEDED, MULCHED,

AND PROTECTED BY EROSION CONTROL

BLANKETS INSTALLED IN ACCORDANCE WITH

THE MANUFACTURERS INSTRUCTIONS.

EROSION CONTROL BLANKETS SHALL BE REED

& GRAHAM WOVEN JUTE MESH 0.9 #/YD² OR

EQUAL.

3. BETWEEN OCTOBER 15 AND APRIL 15,

EXPOSED SOIL SHALL BE PROTECTED FROM

EROSION AT ALL TIMES. DURING

CONSTRUCTION ALL DISTURBED SLOPES NOT

ACTIVELY USED FOR CONSTRUCTION WILL BE

SEEDED, MULCHED, AND BLANKETED.  HAY

BALES, FILTER BERMS, SILT FENCE(S) SHALL

BE EMPLOYED TO TRAP SEDIMENT BEFORE IT

LEAVES THE SITE OF ANY CONSTRUCTION.

4. BETWEEN OCTOBER 15 AND APRIL 15, A

STRAW BALE STOCKPILE SHALL REMAIN ON

THE JOB SITE DURING THE COURSE OF

CONSTRUCTION.  CONTRACTOR SHALL USE

STRAW BALES FOR CHECK DAMS AND FOR

EROSION CONTROL PROTECTION DURING THE

RAINY SEASON AS NECESSARY.

5. BETWEEN OCTOBER 15 AND APRIL 15,

EROSION CONTROL MEASURES SHALL BE IN

PLACE AT THE END OF EACH DAYS WORK.

6. BETWEEN OCTOBER 15 AND APRIL 15,

VEGETATION REMOVAL SHALL NOT PRECEDE

SUBSEQUENT GRADING OR CONSTRUCTION

ACTIVITIES BY MORE THAN 15 DAYS. DURING

THIS PERIOD, EROSION AND SEDIMENT

CONTROL MEASURES SHALL BE IN PLACE.

7. BEFORE COMPLETION OF THE PROJECT, ANY

EXPOSED SOIL ON DISTURBED SLOPES SHALL

BE PERMANENTLY PROTECTED FROM

EROSION.

8. CONTRACTOR SHALL IDENTIFY AND MARK ALL

EXISTING VEGETATION TO BE PROTECTED

WITHIN THE DISTURBED AREA.

RUNOFF:

1. NO TURBID RUNOFF SHALL BE ALLOWED TO

LEAVE THE SITE.

2. RUNOFF MUST BE PREVENTED FROM FLOWING

OVER UNPROTECTED SLOPES.

3. KEEP RUNOFF AWAY FROM DISTURBED AREAS

DURING GRADING AND RELATED ACTIVITIES.

4. SILT BARRIERS SHALL BE CONSTRUCTED

ALONG THE BOTTOM OF ALL GRADED SLOPES.

5. SILT DEPOSITS SHALL BE REMOVED AS

NECESSARY TO PREVENT MORE THAN 12

INCHES OF ACCUMULATION.

6. EQUIPMENT FUELING, MAINTENANCE, AND

CLEANING SHALL OCCUR IN A CONTROLLED

LOCATION.  ALL SPILLS SHALL BE CLEANED UP

IMMEDIATELY.

SPOILS:

1.  SPOILS MUST BE REMOVED PROMPTLY AND

STOCKPILING OF FILL MATERIALS MUST BE

AVOIDED WHEN RAIN IS FORECAST.  IF RAIN

THREATENS, STOCKPILED SOILS AND OTHER

MATERIALS SHALL BE COVERED WITH A TARP

OR OTHER WATERPROOF MATERIAL.

2. EXCAVATED MATERIAL SHALL BE REMOVED TO

AN APPROVED DISPOSAL SITE OR DISPOSED

OF ON-SITE IN A MATTER THAT WILL NOT

CAUSE EROSION.

SEEDING PROCEDURE:

1.  TEMPORARY SEED MIX SHALL CONSIST OF

NATIVE SEEDS AND SHALL BE APPLIED AT

RATE OF 140 POUNDS PER ACRE. SEED SHALL

BE SUBMITTED TO LANDSCAPE ARCHITECT

FOR REVIEW & APPROVAL.

2. BEFORE SEEDING, REMOVE WOOD CHIPS,

ROCKS, AND DEBRIS FROM THE DISTURBED

AREA. RAKE OUT SCARP TO PROVIDE A

SMOOTH TRANSITION FOR EROSION CONTROL

BLANKETS.

3.  SEEDING - APPLY SEED AND FERTILIZER BY

HYDROSEEDING.

4.  MULCHING - AFTER HYDROSEEDING, APPLY 2"

OF STRAW MULCH.

5.  INSTALL EROSION CONTROL BLANKETS ON

EXPOSED SLOPES

6. INSTALL STRAW ROLLS.

7. IRRIGATION - SHALL BE USED SO THAT

EFFECTIVE PLANT GROWTH IS ESTABLISHED

AS SOON AS POSSIBLE.  THE SOIL SHOULD BE

KEPT CONTINUALLY MOIST UNTIL THE SEED

GERMINATES (2-3 WEEKS) AND THE GRASS IS

THREE INCHES (3") HIGH.  THEN CONTINUE TO

WATER ABOUT ONCE A WEEK OR AS

REQUIRED UNTIL THE RAINY SEASON BEGINS.

IRRIGATION SHALL BE CLOSELY MONITORED

SO THAT IT WILL NOT CAUSE AN EROSION

PROBLEM.

8. MAINTENANCE - THE CONTRACTOR SHALL

COMMENCE WATERING THE COVERED AREAS

WITHIN ONE WEEK AFTER SEEDING. THE

WATERING WILL CONTINUE UNTIL THE

GROUND COVER IS FULLY DEVELOPED AND AS

REQUIRED. THE OWNER SHALL MONITOR,

MAINTAIN, AND REPAIR ALL EROSION

CONTROL MEASURES AS REQUIRED.

9. AUTOMATIC IRRIGATION IS NOT APPROVED.
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SCALE:

INFILTRATION SPREADER

NTS

1

2'-6"

EX OR FINISHED GRADE

6" PERFORATED PIPE. PLACE

PERFORATIONS DOWN

3

4

" DRAIN ROCK

6" DIA CRUSHED GABION ROCK

MIRAFI 140N FILTER FABRIC

9
"

4
'
-
0

"

3'-0"

CLEANOUTS AT EACH END WITH

 ATRIUM GRATED LID AND

PERFORATED OBSERVATION

WELL

INV SET

LEVEL

SCALE: NTS

2

GRAVEL DETENTION SYSTEM

BLOCK PAVERS

PER DETAIL 5/C8.0

O

U

T

F

L
O

W

CLEANOUT

BIAXIAL GEOGRID

ECO RAIN TANKS,

MODEL ET1503

30 MIL PVC LINER

I
N

F

L
O

W

3

4

SCALE:

CATCH BASIN

3/4" = 1'-0"

6

CHRISTY V12 DRAIN BOX, WELDED

STEEL GRATE, GALVANIZED, BOLT

DOWN, H/20  RATED, ADA

COMPLIANT GRATE

1'-3"

4
"

4"

3
"

V
A

R
I
E

S
,
 
4

 
F

T
 
M

A
X

GROUT ALL AROUND PIPE

FULL WIDTH OF TRENCH

4
"

CAST-IN-PLACE CONCRETE BOTTOM

WITH 2 #5 BARS EACH WAY, GROUT

TO MAINTAIN SMOOTH INVERT

INVERT EL

PER PLAN

1'-8"

GRADE TO DRAIN

SCARIFY AND COMPACT

SUBGRADE TO 95% RC

GRADE LINE PER PLAN.  INLET

APRON AND GRATE DEPRESSED 1"

BELOW  SURROUNDING GRADES

2' DEPRESSED

APRON ALL AROUND

1
"
 
D

E
P

R
E

S
S

I
O

N

SCALE:

CLEANOUT

NTS

7

BACK DRAIN PER PLAN

SOLID RISER, SAME DIA &

MATERIAL AS MAIN LINE

TWO-WAY LONG-SWEEP

SANITARY CLEANOUT 'TEE'

OR 'EL' AT END OF LINE

INV PER PLAN

CONCRETE COLLAR

6"WIDE X 6" DEEP

4" BELOW GRADE

FINISHED GRADE

VALVE BOX AND CAST

IRON LID MARKED

'STORM', 'SEWER', OR

'SUBDRAIN'

PVC CAP OR PLUG

NOTES:

1.  IN TRAFFIC AREAS USE CHRISTY G5 TRAFFIC VALVE BOX G5C CI LID

2.  IN LANDSCAPE AREAS USE CHRISTY F1 CURB VALVE BOX BOX W/ F8C CI LID

2
"
 
I
S

O
L
A

T
E

BEDDING COURSE, NO. 8

AGGREGATE, PER ASTM D448

SCARIFY AND COMPACT

SUBGRADE TO 95% RC

NOTES:

1. SUBMIT CUT SHEETS AND GRADATIONS FOR ALL MATERIALS TO OWNER FOR APPROVAL

2. 6"W X 18"D CONCRETE CONTAINMENT CURBS ARE REQUIRED AT PERIMETER, FLUSH WITH GRADE, OR

OTHER TYPE OF CONCRETE CURB/WALL CONTAINMENT

3. SURFACE SHALL BE UNIFORM AND AT LEAST AS SLIP RESISTANT AS A MEDIUM SALTED FINISH WITH NO

GAPS OR ABRUPT VERTICAL CHANGES IN GRADE GREATER THAN 1/4"

SCALE: 1 1/2" = 1'-0"

5

VEHICULAR PERVIOUS PAVERS

BASE, NO. 57 AGGREGATE, PER

ASTM D448

6"x18" FLUSH CONTAINMENT

CURB

#4 BAR, (2) TOTAL

2
"

3

1 8

"

SUBBASE, NO. 2 AGGREGATE,

PER ASTM D448

EXISTING NATIVE SOIL

4
"

8
"

8
"

AGGREGATE IN OPENINGS, NO. 8,

PER ASTM D448

LANDSCAPE AREA/ GRAVEL ROAD

SLOPE TO DRAIN PER PLAN

SLOPE TO DRAIN

PER PLAN

MIRAFI HP370 WOVEN

REINFORCEMENT GEOTEXTILE

BLOCK PAVERS WITH PERVIOUS

JOINTS

SCALE: 3/4" = 1'-0"

8

BIORETENTION SECTION

1

2 MAX

2
'
-
0

"

NATIVE SOIL

1
'
-
6

"

4'-0"

1
'
-
0

"

DRAIN ROCK

BIO-TREATMENT SOIL

MIX, PER SPECS

NOTES:

1. ROCK-FREE BACKFILL (SAND OR NATIVE MATERIAL FREE OF ROCKS LESS THAN 

1

4

" DIAMETER) MUST

BE PROVIDED FROM A LEVEL 4" BELOW TO 6" ABOVE ALL FACILITIES WITHIN THE TRENCH AREA.

2. BACKFILL AND COMPACTION MUST MEET ANY APPLICABLE PG&E, FEDERAL, STATE, LOCAL

REQUIREMENTS, AND THE GEOTECHNICAL INVESTIGATION AND PROJECT SPECIFICATIONS.

3. DEPTH AND SEPARATION SHOWN ARE FOR 4" OR SMALLER G AND 24" OR SMALLER W/SS/SD.

4. WATER PIPES SHALL NOT BE RUN IN THE SAME TRENCH AS SEWER OR DRAINAGE PIPING  UNLESS

THE BOTTOM OF WATER PIPES SHALL BE 12" MIN ABOVE THE TOP OF SEWER OR DRAIN LINES AND

PLACED ON A SOLID SHELF EXCAVATED AT ONE SIDE OF THE TRENCH PER CPC 609.2

5. WATER MAINS SHALL BE SEPARATED FROM NON-POTABLE PIPELINES PER TITLE 22 CH 16 SEC

64572.  WHEN THESE CRITERIA CANNOT BE MET, SEPARATION SHALL BE IN ACCORDANCE WITH
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EXISTING MODEL

PROPOSED MODEL

1A

Lot 1 - House/Garage

1B

Lot 1 - Motorcourt

1C

Lot 1 - Landscape

1D

Lot 1 - Driveway

1e

Lot 1 - Existing

2A

Lot 2 - House/Garage

2B

Lot 2 - Motorcourt

2C

Lot 2 - Landscape

2D

Lot 2 - Driveway

2e

Lot 2 - Existing

3A

Lot 3 - House/Garage

3B

Lot 3 - Motorcourt

3C

Lot 3 - Landscape

3D

Lot 3 - Driveway

3e

Lot 3 - Existing

4A

Lot 4 - House/Garage

4B

Lot 4 - Motorcourt

4C

Lot 4 - Landscape

4D

Lot 4 - Driveway

4e

Lot 4 - Existing

1-O

Lot 1 - Outlet (p)

1eO

Lot 1 - Outlet (e)

2-O

Lot 2 - Outlet (p)

2eO

Lot 2 - Outlet (e)

3-O

Lot 3 - Outlet (p)

3eO

Lot 3 - Outlet (e)

4-O

Lot 4 - Outlet (p)

4eO

Lot 4 - Outlet (e)

eO

Existing Total Discharge

pO

Proposed Total
 Discharge

1-D

Lot 1 - Detention

1-S

Lot 1 - Spreader

2-D

Lot 2 - Detention

2-S

Lot 2 - Spreader

3-D

Lot 3 - Detention

3-S

Lot 3 - Spreader

4-D

Lot 4 - Detention

4-S

Lot 4 - Spreader
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

186,110 74 >75% Grass cover, Good; HSG C  (1C, 1e, 2C, 2e, 3C, 3e, 4C, 4e)
17,070 98 Impervious; HSG C  (1A, 1D, 2A, 2D, 3A, 3D, 4A, 4D)
5,100 89 Pervious Pavers; HSG C  (1B, 2B, 3B, 4B)

208,280 76 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

208,280 HSG C 1A, 1B, 1C, 1D, 1e, 2A, 2B, 2C, 2D, 2e, 3A, 3B, 3C, 3D, 3e, 4A, 4B, 4C, 4D, 4e
0 HSG D
0 Other

208,280 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 0 186,110 0 0 186,110 >75% Grass 
cover, Good;

0 0 17,070 0 0 17,070 Impervious;
0 0 5,100 0 0 5,100 Pervious Pavers;
0 0 208,280 0 0 208,280 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=3,480 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 1A: Lot 1 - House/Garage
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.21 cfs  1,123 cf

Runoff Area=1,420 sf   0.00% Impervious   Runoff Depth>3.53"Subcatchment 1B: Lot 1 - Motorcourt
   Tc=10.0 min   AMC Adjusted CN=96   Runoff=0.08 cfs  418 cf

Runoff Area=17,890 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 1C: Lot 1 - Landscape
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=0.84 cfs  4,057 cf

Runoff Area=820 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 1D: Lot 1 - Driveway
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.05 cfs  265 cf

Runoff Area=23,610 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 1e: Lot 1 - Existing
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=1.11 cfs  5,355 cf

Runoff Area=3,140 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 2A: Lot 2 - House/Garage
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.19 cfs  1,014 cf

Runoff Area=1,190 sf   0.00% Impervious   Runoff Depth>3.53"Subcatchment 2B: Lot 2 - Motorcourt
   Tc=10.0 min   AMC Adjusted CN=96   Runoff=0.07 cfs  350 cf

Runoff Area=17,330 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 2C: Lot 2 - Landscape
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=0.82 cfs  3,930 cf

Runoff Area=780 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 2D: Lot 2 - Driveway
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.05 cfs  252 cf

Runoff Area=22,440 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 2e: Lot 2 - Existing
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=1.06 cfs  5,089 cf

Runoff Area=3,590 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 3A: Lot 3 - House/Garage
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.22 cfs  1,159 cf

Runoff Area=1,110 sf   0.00% Impervious   Runoff Depth>3.53"Subcatchment 3B: Lot 3 - Motorcourt
   Tc=10.0 min   AMC Adjusted CN=96   Runoff=0.07 cfs  327 cf

Runoff Area=19,180 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 3C: Lot 3 - Landscape
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=0.90 cfs  4,350 cf

Runoff Area=740 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 3D: Lot 3 - Driveway
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.05 cfs  239 cf

Runoff Area=24,620 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 3e: Lot 3 - Existing
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=1.16 cfs  5,584 cf

Runoff Area=3,620 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 4A: Lot 4 - House/Garage
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.22 cfs  1,168 cf
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Runoff Area=1,380 sf   0.00% Impervious   Runoff Depth>3.53"Subcatchment 4B: Lot 4 - Motorcourt
   Tc=10.0 min   AMC Adjusted CN=96   Runoff=0.08 cfs  406 cf

Runoff Area=27,570 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 4C: Lot 4 - Landscape
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=1.30 cfs  6,253 cf

Runoff Area=900 sf   100.00% Impervious   Runoff Depth>3.87"Subcatchment 4D: Lot 4 - Driveway
   Tc=10.0 min   AMC Adjusted CN=99   Runoff=0.06 cfs  291 cf

Runoff Area=33,470 sf   0.00% Impervious   Runoff Depth>2.72"Subcatchment 4e: Lot 4 - Existing
   Tc=10.0 min   AMC Adjusted CN=88   Runoff=1.58 cfs  7,591 cf

Avg. Flow Depth=0.03'   Max Vel=0.32 fps   Inflow=0.94 cfs  4,128 cfReach 1-O: Lot 1 - Outlet (p)
n=0.100   L=62.5'   S=0.0560 '/'   Capacity=7.64 cfs   Outflow=0.86 cfs  4,110 cf

Avg. Flow Depth=0.03'   Max Vel=0.36 fps   Inflow=1.11 cfs  5,355 cfReach 1eO: Lot 1 - Outlet (e)
n=0.100   L=63.0'   S=0.0635 '/'   Capacity=8.14 cfs   Outflow=1.08 cfs  5,334 cf

Avg. Flow Depth=0.03'   Max Vel=0.31 fps   Inflow=1.07 cfs  4,083 cfReach 2-O: Lot 2 - Outlet (p)
n=0.100   L=63.0'   S=0.0556 '/'   Capacity=8.37 cfs   Outflow=0.92 cfs  4,064 cf

Avg. Flow Depth=0.03'   Max Vel=0.36 fps   Inflow=1.06 cfs  5,089 cfReach 2eO: Lot 2 - Outlet (e)
n=0.100   L=63.0'   S=0.0794 '/'   Capacity=10.00 cfs   Outflow=1.02 cfs  5,070 cf

Avg. Flow Depth=0.04'   Max Vel=0.24 fps   Inflow=1.20 cfs  4,957 cfReach 3-O: Lot 3 - Outlet (p)
n=0.100   L=75.0'   S=0.0200 '/'   Capacity=5.25 cfs   Outflow=1.10 cfs  4,924 cf

Avg. Flow Depth=0.03'   Max Vel=0.28 fps   Inflow=1.16 cfs  5,584 cfReach 3eO: Lot 3 - Outlet (e)
n=0.100   L=75.0'   S=0.0333 '/'   Capacity=6.77 cfs   Outflow=1.08 cfs  5,551 cf

Avg. Flow Depth=0.04'   Max Vel=0.22 fps   Inflow=1.63 cfs  7,848 cfReach 4-O: Lot 4 - Outlet (p)
n=0.100   L=109.0'   S=0.0138 '/'   Capacity=5.40 cfs   Outflow=1.37 cfs  7,765 cf

Avg. Flow Depth=0.04'   Max Vel=0.27 fps   Inflow=1.58 cfs  7,591 cfReach 4eO: Lot 4 - Outlet (e)
n=0.100   L=109.0'   S=0.0275 '/'   Capacity=7.64 cfs   Outflow=1.38 cfs  7,524 cf

   Inflow=4.54 cfs  23,479 cfReach eO: Existing Total Discharge
   Outflow=4.54 cfs  23,479 cf

   Inflow=4.24 cfs  20,863 cfReach pO: Proposed Total Discharge
   Outflow=4.24 cfs  20,863 cf

Peak Elev=62.83'  Storage=21 cf   Inflow=0.13 cfs  683 cfPond 1-D: Lot 1 - Detention
   Discarded=0.01 cfs  292 cf   Primary=0.11 cfs  390 cf   Outflow=0.12 cfs  682 cf

Peak Elev=52.21'  Storage=242 cf   Inflow=0.32 cfs  1,514 cfPond 1-S: Lot 1 - Spreader
   Discarded=0.10 cfs  1,439 cf   Primary=0.20 cfs  71 cf   Outflow=0.30 cfs  1,510 cf

Peak Elev=62.20'  Storage=19 cf   Inflow=0.12 cfs  602 cfPond 2-D: Lot 2 - Detention
   Discarded=0.00 cfs  129 cf   Primary=0.10 cfs  473 cf   Outflow=0.10 cfs  602 cf

Peak Elev=51.21'  Storage=301 cf   Inflow=0.29 cfs  1,486 cfPond 2-S: Lot 2 - Spreader
   Discarded=0.04 cfs  1,327 cf   Primary=0.25 cfs  152 cf   Outflow=0.29 cfs  1,479 cf
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Peak Elev=62.12'  Storage=17 cf   Inflow=0.11 cfs  566 cfPond 3-D: Lot 3 - Detention
   Discarded=0.00 cfs  60 cf   Primary=0.10 cfs  506 cf   Outflow=0.10 cfs  565 cf

Peak Elev=47.21'  Storage=242 cf   Inflow=0.31 cfs  1,664 cfPond 3-S: Lot 3 - Spreader
   Discarded=0.01 cfs  898 cf   Primary=0.30 cfs  607 cf   Outflow=0.31 cfs  1,505 cf

Peak Elev=59.01'  Storage=24 cf   Inflow=0.14 cfs  697 cfPond 4-D: Lot 4 - Detention
   Discarded=0.00 cfs  0 cf   Primary=0.12 cfs  696 cf   Outflow=0.12 cfs  696 cf

Peak Elev=45.71'  Storage=268 cf   Inflow=0.33 cfs  1,864 cfPond 4-S: Lot 4 - Spreader
   Discarded=0.00 cfs  2 cf   Primary=0.33 cfs  1,595 cf   Outflow=0.33 cfs  1,597 cf

Total Runoff Area = 208,280 sf   Runoff Volume = 49,220 cf   Average Runoff Depth = 2.84"
91.80% Pervious = 191,210 sf     8.20% Impervious = 17,070 sf
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Summary for Subcatchment 1A: Lot 1 - House/Garage

Runoff = 0.21 cfs @ 10.00 hrs,  Volume= 1,123 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 3,480 98 Impervious; HSG C
* 0 89 Pervious Pavers; HSG C

3,480 98 99 Weighted Average, AMC Adjusted
3,480 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1A: Lot 1 - House/Garage

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=3,480 sf

Runoff Volume=1,123 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.21 cfs
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Summary for Subcatchment 1B: Lot 1 - Motorcourt

Runoff = 0.08 cfs @ 10.01 hrs,  Volume= 418 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 0 98 Impervious; HSG C
* 1,420 89 Pervious Pavers; HSG C

1,420 89 96 Weighted Average, AMC Adjusted
1,420 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1B: Lot 1 - Motorcourt

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.09
0.085

0.08
0.075

0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015

0.01
0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=1,420 sf

Runoff Volume=418 cf
Runoff Depth>3.53"

Tc=10.0 min
AMC Adjusted CN=96

0.08 cfs
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Summary for Subcatchment 1C: Lot 1 - Landscape

Runoff = 0.84 cfs @ 10.01 hrs,  Volume= 4,057 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 17,890 74 >75% Grass cover, Good; HSG C
* 0 89 Pervious Pavers; HSG C

17,890 74 88 Weighted Average, AMC Adjusted
17,890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1C: Lot 1 - Landscape

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.9
0.85

0.8
0.75

0.7
0.65

0.6
0.55

0.5
0.45

0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=17,890 sf

Runoff Volume=4,057 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

0.84 cfs
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Summary for Subcatchment 1D: Lot 1 - Driveway

Runoff = 0.05 cfs @ 10.00 hrs,  Volume= 265 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 820 98 Impervious; HSG C
* 0 89 Pervious Pavers; HSG C

820 98 99 Weighted Average, AMC Adjusted
820 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1D: Lot 1 - Driveway

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=820 sf

Runoff Volume=265 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.05 cfs
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Summary for Subcatchment 1e: Lot 1 - Existing

Runoff = 1.11 cfs @ 10.01 hrs,  Volume= 5,355 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 23,610 74 >75% Grass cover, Good; HSG C

23,610 74 88 Weighted Average, AMC Adjusted
23,610 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1e: Lot 1 - Existing

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=23,610 sf

Runoff Volume=5,355 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

1.11 cfs
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Summary for Subcatchment 2A: Lot 2 - House/Garage

Runoff = 0.19 cfs @ 10.00 hrs,  Volume= 1,014 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 3,140 98 Impervious; HSG C

3,140 98 99 Weighted Average, AMC Adjusted
3,140 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2A: Lot 2 - House/Garage

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=3,140 sf

Runoff Volume=1,014 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.19 cfs
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Summary for Subcatchment 2B: Lot 2 - Motorcourt

Runoff = 0.07 cfs @ 10.01 hrs,  Volume= 350 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 0 98 Impervious; HSG C
* 1,190 89 Pervious Pavers; HSG C

1,190 89 96 Weighted Average, AMC Adjusted
1,190 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2B: Lot 2 - Motorcourt

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=1,190 sf

Runoff Volume=350 cf
Runoff Depth>3.53"

Tc=10.0 min
AMC Adjusted CN=96

0.07 cfs
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Summary for Subcatchment 2C: Lot 2 - Landscape

Runoff = 0.82 cfs @ 10.01 hrs,  Volume= 3,930 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 17,330 74 >75% Grass cover, Good; HSG C
* 0 89 Pervious Pavers; HSG C

17,330 74 88 Weighted Average, AMC Adjusted
17,330 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2C: Lot 2 - Landscape

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.9

0.85

0.8
0.75

0.7

0.65
0.6

0.55
0.5

0.45

0.4
0.35

0.3

0.25
0.2

0.15

0.1
0.05

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=17,330 sf

Runoff Volume=3,930 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

0.82 cfs
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Summary for Subcatchment 2D: Lot 2 - Driveway

Runoff = 0.05 cfs @ 10.00 hrs,  Volume= 252 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 780 98 Impervious; HSG C
* 0 89 Pervious Pavers; HSG C

780 98 99 Weighted Average, AMC Adjusted
780 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2D: Lot 2 - Driveway

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=780 sf

Runoff Volume=252 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.05 cfs
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Summary for Subcatchment 2e: Lot 2 - Existing

Runoff = 1.06 cfs @ 10.01 hrs,  Volume= 5,089 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 22,440 74 >75% Grass cover, Good; HSG C

22,440 74 88 Weighted Average, AMC Adjusted
22,440 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2e: Lot 2 - Existing

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=22,440 sf

Runoff Volume=5,089 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

1.06 cfs
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Summary for Subcatchment 3A: Lot 3 - House/Garage

Runoff = 0.22 cfs @ 10.00 hrs,  Volume= 1,159 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 3,590 98 Impervious; HSG C

3,590 98 99 Weighted Average, AMC Adjusted
3,590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3A: Lot 3 - House/Garage

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=3,590 sf

Runoff Volume=1,159 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.22 cfs
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Summary for Subcatchment 3B: Lot 3 - Motorcourt

Runoff = 0.07 cfs @ 10.01 hrs,  Volume= 327 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 0 98 Impervious; HSG C
* 1,110 89 Pervious Pavers; HSG C

1,110 89 96 Weighted Average, AMC Adjusted
1,110 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3B: Lot 3 - Motorcourt

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=1,110 sf

Runoff Volume=327 cf
Runoff Depth>3.53"

Tc=10.0 min
AMC Adjusted CN=96

0.07 cfs
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Summary for Subcatchment 3C: Lot 3 - Landscape

Runoff = 0.90 cfs @ 10.01 hrs,  Volume= 4,350 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 19,180 74 >75% Grass cover, Good; HSG C
* 0 89 Pervious Pavers; HSG C

19,180 74 88 Weighted Average, AMC Adjusted
19,180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3C: Lot 3 - Landscape

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=19,180 sf

Runoff Volume=4,350 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

0.90 cfs
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Summary for Subcatchment 3D: Lot 3 - Driveway

Runoff = 0.05 cfs @ 10.00 hrs,  Volume= 239 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 740 98 Impervious; HSG C
* 0 89 Pervious Pavers; HSG C

740 98 99 Weighted Average, AMC Adjusted
740 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3D: Lot 3 - Driveway

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.05
0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=740 sf

Runoff Volume=239 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.05 cfs
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Summary for Subcatchment 3e: Lot 3 - Existing

Runoff = 1.16 cfs @ 10.01 hrs,  Volume= 5,584 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 24,620 74 >75% Grass cover, Good; HSG C

24,620 74 88 Weighted Average, AMC Adjusted
24,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3e: Lot 3 - Existing

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=24,620 sf

Runoff Volume=5,584 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

1.16 cfs
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Summary for Subcatchment 4A: Lot 4 - House/Garage

Runoff = 0.22 cfs @ 10.00 hrs,  Volume= 1,168 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 3,620 98 Impervious; HSG C

3,620 98 99 Weighted Average, AMC Adjusted
3,620 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4A: Lot 4 - House/Garage

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=3,620 sf

Runoff Volume=1,168 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.22 cfs
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Summary for Subcatchment 4B: Lot 4 - Motorcourt

Runoff = 0.08 cfs @ 10.01 hrs,  Volume= 406 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 0 98 Impervious; HSG C
* 1,380 89 Pervious Pavers; HSG C

1,380 89 96 Weighted Average, AMC Adjusted
1,380 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4B: Lot 4 - Motorcourt

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.09

0.085

0.08
0.075

0.07

0.065
0.06

0.055

0.05

0.045
0.04

0.035

0.03
0.025

0.02

0.015

0.01
0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=1,380 sf

Runoff Volume=406 cf
Runoff Depth>3.53"

Tc=10.0 min
AMC Adjusted CN=96

0.08 cfs
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Summary for Subcatchment 4C: Lot 4 - Landscape

Runoff = 1.30 cfs @ 10.01 hrs,  Volume= 6,253 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 27,570 74 >75% Grass cover, Good; HSG C
* 0 89 Pervious Pavers; HSG C

27,570 74 88 Weighted Average, AMC Adjusted
27,570 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4C: Lot 4 - Landscape

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=27,570 sf

Runoff Volume=6,253 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

1.30 cfs
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Summary for Subcatchment 4D: Lot 4 - Driveway

Runoff = 0.06 cfs @ 10.00 hrs,  Volume= 291 cf,  Depth> 3.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 900 98 Impervious; HSG C
* 0 89 Pervious Pavers; HSG C

900 98 99 Weighted Average, AMC Adjusted
900 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4D: Lot 4 - Driveway

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=900 sf

Runoff Volume=291 cf
Runoff Depth>3.87"

Tc=10.0 min
AMC Adjusted CN=99

0.06 cfs
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Summary for Subcatchment 4e: Lot 4 - Existing

Runoff = 1.58 cfs @ 10.01 hrs,  Volume= 7,591 cf,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=3

Area (sf) CN Adj Description
* 33,470 74 >75% Grass cover, Good; HSG C

33,470 74 88 Weighted Average, AMC Adjusted
33,470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4e: Lot 4 - Existing

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Type I 24-hr
10 YR 24 HR Rainfall=4.00"

AMC=3
Runoff Area=33,470 sf

Runoff Volume=7,591 cf
Runoff Depth>2.72"

Tc=10.0 min
AMC Adjusted CN=88

1.58 cfs
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Summary for Reach 1-O: Lot 1 - Outlet (p)

Inflow Area = 23,610 sf, 18.21% Impervious,  Inflow Depth > 2.10"    for  10 YR 24 HR event
Inflow = 0.94 cfs @ 10.06 hrs,  Volume= 4,128 cf
Outflow = 0.86 cfs @ 10.08 hrs,  Volume= 4,110 cf,  Atten= 9%,  Lag= 1.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.32 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 11.0 min

Peak Storage= 170 cf @ 10.08 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.10'  Flow Area= 10.1 sf,  Capacity= 7.64 cfs

101.00'  x  0.10'  deep channel,  n= 0.100
Length= 62.5'   Slope= 0.0560 '/'
Inlet Invert= 52.00',  Outlet Invert= 48.50'

‡

Reach 1-O: Lot 1 - Outlet (p)

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=23,610 sf
Avg. Flow Depth=0.03'

Max Vel=0.32 fps
n=0.100
L=62.5'

S=0.0560 '/'
Capacity=7.64 cfs

0.94 cfs

0.86 cfs
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Summary for Reach 1eO: Lot 1 - Outlet (e)

Inflow Area = 23,610 sf, 0.00% Impervious,  Inflow Depth > 2.72"    for  10 YR 24 HR event
Inflow = 1.11 cfs @ 10.01 hrs,  Volume= 5,355 cf
Outflow = 1.08 cfs @ 10.04 hrs,  Volume= 5,334 cf,  Atten= 3%,  Lag= 1.7 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.36 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 9.6 min

Peak Storage= 189 cf @ 10.04 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.10'  Flow Area= 10.1 sf,  Capacity= 8.14 cfs

101.00'  x  0.10'  deep channel,  n= 0.100
Length= 63.0'   Slope= 0.0635 '/'
Inlet Invert= 53.00',  Outlet Invert= 49.00'

‡

Reach 1eO: Lot 1 - Outlet (e)
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Summary for Reach 2-O: Lot 2 - Outlet (p)

Inflow Area = 22,440 sf, 17.47% Impervious,  Inflow Depth > 2.18"    for  10 YR 24 HR event
Inflow = 1.07 cfs @ 10.03 hrs,  Volume= 4,083 cf
Outflow = 0.92 cfs @ 10.07 hrs,  Volume= 4,064 cf,  Atten= 14%,  Lag= 2.1 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.31 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 11.7 min

Peak Storage= 186 cf @ 10.07 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.10'  Flow Area= 11.1 sf,  Capacity= 8.37 cfs

111.00'  x  0.10'  deep channel,  n= 0.100
Length= 63.0'   Slope= 0.0556 '/'
Inlet Invert= 51.00',  Outlet Invert= 47.50'

‡

Reach 2-O: Lot 2 - Outlet (p)
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Summary for Reach 2eO: Lot 2 - Outlet (e)

Inflow Area = 22,440 sf, 0.00% Impervious,  Inflow Depth > 2.72"    for  10 YR 24 HR event
Inflow = 1.06 cfs @ 10.01 hrs,  Volume= 5,089 cf
Outflow = 1.02 cfs @ 10.04 hrs,  Volume= 5,070 cf,  Atten= 3%,  Lag= 1.6 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.36 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 9.5 min

Peak Storage= 178 cf @ 10.04 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.10'  Flow Area= 11.1 sf,  Capacity= 10.00 cfs

111.00'  x  0.10'  deep channel,  n= 0.100
Length= 63.0'   Slope= 0.0794 '/'
Inlet Invert= 52.00',  Outlet Invert= 47.00'

‡

Reach 2eO: Lot 2 - Outlet (e)
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Summary for Reach 3-O: Lot 3 - Outlet (p)

Inflow Area = 24,620 sf, 17.59% Impervious,  Inflow Depth > 2.42"    for  10 YR 24 HR event
Inflow = 1.20 cfs @ 10.01 hrs,  Volume= 4,957 cf
Outflow = 1.10 cfs @ 10.06 hrs,  Volume= 4,924 cf,  Atten= 8%,  Lag= 2.7 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.24 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 18.3 min

Peak Storage= 341 cf @ 10.06 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 0.10'  Flow Area= 11.6 sf,  Capacity= 5.25 cfs

116.00'  x  0.10'  deep channel,  n= 0.100
Length= 75.0'   Slope= 0.0200 '/'
Inlet Invert= 47.00',  Outlet Invert= 45.50'

‡

Reach 3-O: Lot 3 - Outlet (p)
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Summary for Reach 3eO: Lot 3 - Outlet (e)

Inflow Area = 24,620 sf, 0.00% Impervious,  Inflow Depth > 2.72"    for  10 YR 24 HR event
Inflow = 1.16 cfs @ 10.01 hrs,  Volume= 5,584 cf
Outflow = 1.08 cfs @ 10.05 hrs,  Volume= 5,551 cf,  Atten= 7%,  Lag= 2.4 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.28 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 14.5 min

Peak Storage= 289 cf @ 10.05 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.10'  Flow Area= 11.6 sf,  Capacity= 6.77 cfs

116.00'  x  0.10'  deep channel,  n= 0.100
Length= 75.0'   Slope= 0.0333 '/'
Inlet Invert= 48.00',  Outlet Invert= 45.50'

‡

Reach 3eO: Lot 3 - Outlet (e)
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Summary for Reach 4-O: Lot 4 - Outlet (p)

Inflow Area = 33,470 sf, 13.50% Impervious,  Inflow Depth > 2.81"    for  10 YR 24 HR event
Inflow = 1.63 cfs @ 10.01 hrs,  Volume= 7,848 cf
Outflow = 1.37 cfs @ 10.08 hrs,  Volume= 7,765 cf,  Atten= 16%,  Lag= 3.9 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.22 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 26.6 min

Peak Storage= 690 cf @ 10.08 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 0.10'  Flow Area= 14.4 sf,  Capacity= 5.40 cfs

144.00'  x  0.10'  deep channel,  n= 0.100
Length= 109.0'   Slope= 0.0138 '/'
Inlet Invert= 45.50',  Outlet Invert= 44.00'

‡

Reach 4-O: Lot 4 - Outlet (p)
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Summary for Reach 4eO: Lot 4 - Outlet (e)

Inflow Area = 33,470 sf, 0.00% Impervious,  Inflow Depth > 2.72"    for  10 YR 24 HR event
Inflow = 1.58 cfs @ 10.01 hrs,  Volume= 7,591 cf
Outflow = 1.38 cfs @ 10.06 hrs,  Volume= 7,524 cf,  Atten= 12%,  Lag= 3.4 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.27 fps,  Min. Travel Time= 6.8 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 21.6 min

Peak Storage= 562 cf @ 10.06 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 0.10'  Flow Area= 14.4 sf,  Capacity= 7.64 cfs

144.00'  x  0.10'  deep channel,  n= 0.100
Length= 109.0'   Slope= 0.0275 '/'
Inlet Invert= 47.00',  Outlet Invert= 44.00'

‡

Reach 4eO: Lot 4 - Outlet (e)
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Summary for Reach eO: Existing Total Discharge

Inflow Area = 104,140 sf, 0.00% Impervious,  Inflow Depth > 2.71"    for  10 YR 24 HR event
Inflow = 4.54 cfs @ 10.05 hrs,  Volume= 23,479 cf
Outflow = 4.54 cfs @ 10.05 hrs,  Volume= 23,479 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach eO: Existing Total Discharge
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Summary for Reach pO: Proposed Total Discharge

Inflow Area = 104,140 sf, 16.39% Impervious,  Inflow Depth > 2.40"    for  10 YR 24 HR event
Inflow = 4.24 cfs @ 10.07 hrs,  Volume= 20,863 cf
Outflow = 4.24 cfs @ 10.07 hrs,  Volume= 20,863 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach pO: Proposed Total Discharge
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Summary for Pond 1-D: Lot 1 - Detention

Inflow Area = 2,240 sf, 36.61% Impervious,  Inflow Depth > 3.66"    for  10 YR 24 HR event
Inflow = 0.13 cfs @ 10.00 hrs,  Volume= 683 cf
Outflow = 0.12 cfs @ 10.06 hrs,  Volume= 682 cf,  Atten= 12%,  Lag= 3.3 min
Discarded = 0.01 cfs @ 10.06 hrs,  Volume= 292 cf
Primary = 0.11 cfs @ 10.06 hrs,  Volume= 390 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 62.83' @ 10.06 hrs   Surf.Area= 60 sf   Storage= 21 cf

Plug-Flow detention time= 1.7 min calculated for 682 cf (100% of inflow)
Center-of-Mass det. time= 1.4 min ( 709.0 - 707.6 )

Volume Invert Avail.Storage Storage Description
#1 61.67' 78 cf 6.70'W x 9.00'L x 4.33'H Detention Tank 9'L x 6.7'W x 4.33'H Prismatoid

261 cf Overall  x 30.0% Voids
#2 64.83' 498 cf 26.30'W x 54.00'L x 1.17'H Pervious Pavers, 1420 sf

1,662 cf Overall  x 30.0% Voids
577 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 61.67' 2.0" Vert. Orifice - Bottom Outlet Pipe    C= 0.600   
#2 Primary 65.99' 2.0" x 2.0" Horiz. Grate - Overflow to Inlet    C= 0.600   

Limited to weir flow at low heads   
#3 Discarded 61.67' 3.900 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 46.00'   

Discarded OutFlow  Max=0.01 cfs @ 10.06 hrs  HW=62.83'   (Free Discharge)
3=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.11 cfs @ 10.06 hrs  HW=62.83'   (Free Discharge)
1=Orifice - Bottom Outlet Pipe  (Orifice Controls 0.11 cfs @ 5.00 fps)
2=Grate - Overflow to Inlet  ( Controls 0.00 cfs)
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Pond 1-D: Lot 1 - Detention
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Summary for Pond 1-S: Lot 1 - Spreader

Inflow Area = 5,720 sf, 75.17% Impervious,  Inflow Depth > 3.18"    for  10 YR 24 HR event
Inflow = 0.32 cfs @ 10.01 hrs,  Volume= 1,514 cf
Outflow = 0.30 cfs @ 10.07 hrs,  Volume= 1,510 cf,  Atten= 6%,  Lag= 3.4 min
Discarded = 0.10 cfs @ 10.07 hrs,  Volume= 1,439 cf
Primary = 0.20 cfs @ 10.07 hrs,  Volume= 71 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 52.21' @ 10.07 hrs   Surf.Area= 181 sf   Storage= 242 cf

Plug-Flow detention time= 21.2 min calculated for 1,509 cf (100% of inflow)
Center-of-Mass det. time= 19.4 min ( 703.8 - 684.4 )

Volume Invert Avail.Storage Storage Description
#1 47.75' 245 cf 2.50'W x 72.50'L x 4.50'H 72.5'L x 2.5'W x 4'D Gravel Trench Prismatoid

816 cf Overall  x 30.0% Voids

Device Routing     Invert Outlet Devices
#1 Primary 52.20' 72.5' long  x 3.0' breadth Spreader - Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 47.75' 3.900 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 38.00'   

Discarded OutFlow  Max=0.10 cfs @ 10.07 hrs  HW=52.21'   (Free Discharge)
2=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.13 cfs @ 10.07 hrs  HW=52.21'   (Free Discharge)
1=Spreader - Broad-Crested Rectangular Weir  (Weir Controls 0.13 cfs @ 0.22 fps)
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Pond 1-S: Lot 1 - Spreader
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Summary for Pond 2-D: Lot 2 - Detention

Inflow Area = 1,970 sf, 39.59% Impervious,  Inflow Depth > 3.67"    for  10 YR 24 HR event
Inflow = 0.12 cfs @ 10.00 hrs,  Volume= 602 cf
Outflow = 0.10 cfs @ 10.06 hrs,  Volume= 602 cf,  Atten= 11%,  Lag= 3.2 min
Discarded = 0.00 cfs @ 10.06 hrs,  Volume= 129 cf
Primary = 0.10 cfs @ 10.06 hrs,  Volume= 473 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 62.20' @ 10.06 hrs   Surf.Area= 60 sf   Storage= 19 cf

Plug-Flow detention time= 2.3 min calculated for 602 cf (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 708.5 - 706.7 )

Volume Invert Avail.Storage Storage Description
#1 61.17' 78 cf 6.70'W x 9.00'L x 4.33'H Detention Tank 9'L x 6.7'W x 4.33'H Prismatoid

261 cf Overall  x 30.0% Voids
#2 64.33' 418 cf 23.33'W x 51.00'L x 1.17'H Pervious Pavers, 1190 sf

1,392 cf Overall  x 30.0% Voids
496 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 61.17' 2.0" Vert. Orifice - Bottom Outlet Pipe    C= 0.600   
#2 Primary 65.49' 2.0" x 2.0" Horiz. Grate - Overflow to Inlet    C= 0.600   

Limited to weir flow at low heads   
#3 Discarded 61.17' 1.400 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 42.00'   

Discarded OutFlow  Max=0.00 cfs @ 10.06 hrs  HW=62.20'   (Free Discharge)
3=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.10 cfs @ 10.06 hrs  HW=62.20'   (Free Discharge)
1=Orifice - Bottom Outlet Pipe  (Orifice Controls 0.10 cfs @ 4.69 fps)
2=Grate - Overflow to Inlet  ( Controls 0.00 cfs)
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Pond 2-D: Lot 2 - Detention
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Summary for Pond 2-S: Lot 2 - Spreader

Inflow Area = 5,110 sf, 76.71% Impervious,  Inflow Depth > 3.49"    for  10 YR 24 HR event
Inflow = 0.29 cfs @ 10.02 hrs,  Volume= 1,486 cf
Outflow = 0.29 cfs @ 10.03 hrs,  Volume= 1,479 cf,  Atten= 0%,  Lag= 0.9 min
Discarded = 0.04 cfs @ 10.03 hrs,  Volume= 1,327 cf
Primary = 0.25 cfs @ 10.03 hrs,  Volume= 152 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 51.21' @ 10.03 hrs   Surf.Area= 225 sf   Storage= 301 cf

Plug-Flow detention time= 77.4 min calculated for 1,478 cf (99% of inflow)
Center-of-Mass det. time= 73.6 min ( 762.5 - 688.9 )

Volume Invert Avail.Storage Storage Description
#1 46.75' 304 cf 2.50'W x 90.00'L x 4.50'H 90'L x 2.5'W x 4'D Gravel Trench Prismatoid

1,013 cf Overall  x 30.0% Voids

Device Routing     Invert Outlet Devices
#1 Primary 51.20' 90.0' long  x 3.0' breadth Spreader - Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 46.75' 1.400 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 37.00'   

Discarded OutFlow  Max=0.04 cfs @ 10.03 hrs  HW=51.21'   (Free Discharge)
2=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.16 cfs @ 10.03 hrs  HW=51.21'   (Free Discharge)
1=Spreader - Broad-Crested Rectangular Weir  (Weir Controls 0.16 cfs @ 0.22 fps)



Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=315147-5_model
  Printed  4/26/2017Prepared by Mesiti-Miller Engineering

Page 45HydroCAD® 10.00-18  s/n 04524  © 2016 HydroCAD Software Solutions LLC

Pond 2-S: Lot 2 - Spreader
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Summary for Pond 3-D: Lot 3 - Detention

Inflow Area = 1,850 sf, 40.00% Impervious,  Inflow Depth > 3.67"    for  10 YR 24 HR event
Inflow = 0.11 cfs @ 10.00 hrs,  Volume= 566 cf
Outflow = 0.10 cfs @ 10.06 hrs,  Volume= 565 cf,  Atten= 11%,  Lag= 3.2 min
Discarded = 0.00 cfs @ 10.06 hrs,  Volume= 60 cf
Primary = 0.10 cfs @ 10.06 hrs,  Volume= 506 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 62.12' @ 10.06 hrs   Surf.Area= 60 sf   Storage= 17 cf

Plug-Flow detention time= 2.6 min calculated for 565 cf (100% of inflow)
Center-of-Mass det. time= 2.0 min ( 708.5 - 706.5 )

Volume Invert Avail.Storage Storage Description
#1 61.17' 78 cf 6.70'W x 9.00'L x 4.33'H Detention Tank 9'L x 6.7'W x 4.33'H Prismatoid

261 cf Overall  x 30.0% Voids
#2 64.33' 390 cf 27.07'W x 41.00'L x 1.17'H Pervious Pavers, 1110 sf

1,299 cf Overall  x 30.0% Voids
468 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 61.17' 2.0" Vert. Orifice - Bottom Outlet Pipe    C= 0.600   
#2 Primary 65.49' 2.0" x 2.0" Horiz. Grate - Overflow to Inlet    C= 0.600   

Limited to weir flow at low heads   
#3 Discarded 61.17' 0.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 42.00'   

Discarded OutFlow  Max=0.00 cfs @ 10.06 hrs  HW=62.12'   (Free Discharge)
3=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.10 cfs @ 10.06 hrs  HW=62.12'   (Free Discharge)
1=Orifice - Bottom Outlet Pipe  (Orifice Controls 0.10 cfs @ 4.48 fps)
2=Grate - Overflow to Inlet  ( Controls 0.00 cfs)
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Pond 3-D: Lot 3 - Detention
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Summary for Pond 3-S: Lot 3 - Spreader

Inflow Area = 5,440 sf, 79.60% Impervious,  Inflow Depth > 3.67"    for  10 YR 24 HR event
Inflow = 0.31 cfs @ 10.01 hrs,  Volume= 1,664 cf
Outflow = 0.31 cfs @ 10.01 hrs,  Volume= 1,505 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.01 cfs @ 10.01 hrs,  Volume= 898 cf
Primary = 0.30 cfs @ 10.01 hrs,  Volume= 607 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 47.21' @ 10.01 hrs   Surf.Area= 181 sf   Storage= 242 cf

Plug-Flow detention time= 135.6 min calculated for 1,504 cf (90% of inflow)
Center-of-Mass det. time= 74.2 min ( 766.0 - 691.9 )

Volume Invert Avail.Storage Storage Description
#1 42.75' 245 cf 2.50'W x 72.50'L x 4.50'H 72.5'L x 2.5'W x 4'D Gravel Trench Prismatoid

816 cf Overall  x 30.0% Voids

Device Routing     Invert Outlet Devices
#1 Primary 47.20' 90.0' long  x 3.0' breadth Spreader - Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 42.75' 0.600 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 33.00'   

Discarded OutFlow  Max=0.01 cfs @ 10.01 hrs  HW=47.21'   (Free Discharge)
2=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.19 cfs @ 10.01 hrs  HW=47.21'   (Free Discharge)
1=Spreader - Broad-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 0.23 fps)



Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=315147-5_model
  Printed  4/26/2017Prepared by Mesiti-Miller Engineering

Page 49HydroCAD® 10.00-18  s/n 04524  © 2016 HydroCAD Software Solutions LLC

Pond 3-S: Lot 3 - Spreader
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Summary for Pond 4-D: Lot 4 - Detention

Inflow Area = 2,280 sf, 39.47% Impervious,  Inflow Depth > 3.67"    for  10 YR 24 HR event
Inflow = 0.14 cfs @ 10.00 hrs,  Volume= 697 cf
Outflow = 0.12 cfs @ 10.06 hrs,  Volume= 696 cf,  Atten= 14%,  Lag= 3.5 min
Discarded = 0.00 cfs @ 10.06 hrs,  Volume= 0 cf
Primary = 0.12 cfs @ 10.06 hrs,  Volume= 696 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 59.01' @ 10.06 hrs   Surf.Area= 60 sf   Storage= 24 cf

Plug-Flow detention time= 2.7 min calculated for 696 cf (100% of inflow)
Center-of-Mass det. time= 2.0 min ( 708.7 - 706.7 )

Volume Invert Avail.Storage Storage Description
#1 57.67' 78 cf 6.70'W x 9.00'L x 4.33'H Detention Tank 9'L x 6.7'W x 4.33'H Prismatoid

261 cf Overall  x 30.0% Voids
#2 60.83' 485 cf 29.20'W x 47.30'L x 1.17'H Pervious Pavers, 1380 sf

1,616 cf Overall  x 30.0% Voids
563 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 57.67' 2.0" Vert. Orifice - Bottom Outlet Pipe    C= 0.600   
#2 Primary 61.99' 2.0" x 2.0" Horiz. Grate - Overflow to Inlet    C= 0.600   

Limited to weir flow at low heads   
#3 Discarded 57.67' 0.001 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 42.00'   

Discarded OutFlow  Max=0.00 cfs @ 10.06 hrs  HW=59.01'   (Free Discharge)
3=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.12 cfs @ 10.06 hrs  HW=59.01'   (Free Discharge)
1=Orifice - Bottom Outlet Pipe  (Orifice Controls 0.12 cfs @ 5.40 fps)
2=Grate - Overflow to Inlet  ( Controls 0.00 cfs)
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Pond 4-D: Lot 4 - Detention
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Summary for Pond 4-S: Lot 4 - Spreader

Inflow Area = 5,900 sf, 76.61% Impervious,  Inflow Depth > 3.79"    for  10 YR 24 HR event
Inflow = 0.33 cfs @ 10.02 hrs,  Volume= 1,864 cf
Outflow = 0.33 cfs @ 10.02 hrs,  Volume= 1,597 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 10.02 hrs,  Volume= 2 cf
Primary = 0.33 cfs @ 10.02 hrs,  Volume= 1,595 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 45.71' @ 10.02 hrs   Surf.Area= 200 sf   Storage= 268 cf

Plug-Flow detention time= 152.6 min calculated for 1,597 cf (86% of inflow)
Center-of-Mass det. time= 65.9 min ( 761.9 - 695.9 )

Volume Invert Avail.Storage Storage Description
#1 41.25' 270 cf 2.50'W x 80.00'L x 4.50'H 80'L x 2.5'W x 4'D Gravel Trench Prismatoid

900 cf Overall  x 30.0% Voids

Device Routing     Invert Outlet Devices
#1 Primary 45.70' 90.0' long  x 3.0' breadth Spreader - Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

#2 Discarded 41.25' 0.001 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 31.50'   

Discarded OutFlow  Max=0.00 cfs @ 10.02 hrs  HW=45.71'   (Free Discharge)
2=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.21 cfs @ 10.02 hrs  HW=45.71'   (Free Discharge)
1=Spreader - Broad-Crested Rectangular Weir  (Weir Controls 0.21 cfs @ 0.24 fps)



Type I 24-hr  10 YR 24 HR Rainfall=4.00", AMC=315147-5_model
  Printed  4/26/2017Prepared by Mesiti-Miller Engineering

Page 53HydroCAD® 10.00-18  s/n 04524  © 2016 HydroCAD Software Solutions LLC

Pond 4-S: Lot 4 - Spreader
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APPENDIX D 
 

Geotechnical Investigation 
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Infiltration Trench Maintenance Plan for 
Moss Beach Development 

 
8/19/16 

 
 
 
 
 
        
 
 
 
 
 
 
 
 
 
 
The property contains infiltration trench(es), as shown on the attached plans. 
 Refer to Utility & Drainage Plan (Appendix B) for locations and details.  
 
I. Routine Maintenance Activities 
The principal maintenance objective is to prevent sediment buildup and clogging, which 
reduces pollutant removal efficiency and may lead to trench failure. Routine maintenance 
activities, and the frequency at which they will be conducted, are shown in Table 1. 
 

Table 1 
Routine Maintenance Activities for Infiltration Trenches 

No. Maintenance Task Frequency of Task  
1 Remove obstructions, debris and trash from infiltration 

trench and dispose of properly. 
Monthly, or as needed after storm 
events 

2 Inspect trench to ensure that it drains between storms, 
and within 5 days after rainfall. Check observation well 2-3 
days after storm to confirm drainage. 

Monthly during wet season, or as 
needed after storm events 

3 Inspect filter fabric for sediment deposits by removing a 
small section of the top layer. 

Annually 

4 Monitor observation well to confirm that trench has 
drained during dry season. 

Annually, during dry season 

5 Mow and trim vegetation around the trench to maintain a 
neat and orderly appearance. 

As needed 

6 Remove any trash, grass clippings and other debris from 
the trench perimeter and dispose of properly. 

As needed 

7 Check for erosion at inflow or overflow structures. As needed 
8 Confirm that cap of observation well is sealed. At every inspection 
9 Inspect infiltration trench using the attached inspection 

checklist. 
Monthly, or after large storm events, 
and after removal of accumulated 
debris or material 

 
II. Prohibitions 
Trees and other large vegetation shall be prevented from growing adjacent to the trench to 
prevent damage.   

 
       

       
        

   
 
 
 

Project Address and Cross Streets  

Vallemar Street and Juliana Avenue        

Assessor’s Parcel No.:         

Property Owner:         

Phone No.:     

Designated Contact:            

Phone No.:   

Mailing Address:           

        

An infiltration trench is a long, narrow, excavated 
trench backfilled with a stone aggregate, and lined 
with a filter fabric. Runoff is stored in the void 
space between the stones and infiltrates through 
the bottom and into the soil matrix. 



Infiltration Trench Maintenance Plan Date of Inspection:  
Property Address:   Treatment Measure No.:  
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Standing water shall not remain in the treatment measures for more than five days, to prevent 
mosquito generation.  Should any mosquito issues arise, contact the San Mateo County Mosquito 
Abatement District (SMCMAD), as needed for assistance.  Mosquito larvicides shall be applied 
only when absolutely necessary, as indicated by the SMCMAD, and then only by a licensed 
professional or contractor. Contact information for SMCMAD is provided below.   
 
III. Mosquito Abatement Contact Information 
 
San Mateo County Mosquito Abatement District 
1351 Rollins Road 
Burlingame,CA 94010 
PH:(650) 344-8592 
FAX: (650) 344-3843 
Email: info@smcmad.org 
 
IV. Inspections 
The attached Infiltration Trench Inspection and Maintenance Checklist shall be used to 
conduct inspections monthly (or as needed), identify needed maintenance, and record 
maintenance that is conducted. 

mailto:info@smcmad.org?subject=Email%20from%20www.smcmad.org
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Infiltration Trench 
Inspection and Maintenance Checklist 

 
 

Property Address:          Property Owner:        
 
Treatment Measure No.:         Date of Inspection:              Type of Inspection:   Monthly                   P re-Wet Season 
                 Afte r he a vy runoff   End of We t S e a s on 
Inspector(s):                  Othe r:    

Defect Conditions When Maintenance Is 
Needed 

Maintenance 

 Needed? (Y/N) 
Comments (Describe maintenance completed 
and if needed maintenance was not conducted, note 
when it will be done) 

Results Expected When 
Maintenance Is Performed 

1. Standing Water When water stands in the infiltration 
trench between storms and does not 
drain within 5 days after rainfall. 

  There should be no areas of standing 
water once inflow has ceased.  Any of 
the following may apply: sediment or 
trash blockages removed, improved 
grade from head to foot of infiltration 
trench, removed clogging at check 
dams, or added underdrains.  

2. Trash and Debris 
Accumulation 

Trash and debris accumulated in the 
infiltration trench. 

  Trash and debris removed from 
infiltration trench and disposed of 
properly. 

3. Sediment Evidence of sedimentation in trench.  
Less than 50% storage volume remaining 
in sediment traps, forebays or 
pretreatment swales.   

  Material removed and disposed of 
properly so that there is no clogging or 
blockage. 

4. Inlet/Outlet Inlet/outlet areas clogged with sediment 
or debris, and/or eroded. 

  Material removed and disposed of 
properly so that there is no clogging or 
blockage in the inlet and outlet areas. 

5. Overflow      
Spillway 

Clogged with sediment or debris, and/or 
eroded. 

  Material removed and disposed of 
properly so that there is no clogging or 
blockage, and trench is restored to 
design condition. 

6. Filter Fabric Annual inspection, by removing a small 
section of the top layer, shows sediment 
accumulation that may lead to trench 
failure. 

  Replace filter fabric, as needed, to 
restore infiltration trench to design 
condition. 

7. Observation Well Routine monitoring of observation well 
indicates that trench is not draining within 
specified time or observation well cap is 
missing. 

  Restore trench to design conditions.  
Observation well cap is sealed.  

8. Miscellaneous Any condition not covered above that 
needs attention in order for the infiltration 
trench to function as designed. 

  Meet the design specifications. 
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APPENDIX F 
 

C3 and C6 Development Review Checklist 
 
 

 
 



CITY/COUNTY OF

Dept.

Address
Phone
Website

Project Information

650-363-1825

San Mateo

Planning and Building

455 County Center, 2nd Floor
Redwood City, CA 94063

C.3 and C.6 Development Review 
Checklist

Project Information

I.A Enter Project Data (For “C.3 Regulated Projects,” data will be reported in the municipality’s stormwater Annual Report.)

Project Name:
Project Address & Cross Street:
Project APN: Project Watershed:
Applicant Name: Project Phase No.
Applicant Phone:

Owen Lawlor

Juliana Ave and Vallemar St
Moss Beach Ocean Development Case Number: 

Applicant E-mail: owen lawlor@gmail com831-457-1331Applicant Phone:

Development Type: Single Family Residential: A stand-alone home that is not part of a larger project.
(check all that apply) Single Family Residential: Two or more lot residential development.1 # of units: 4

Multi-Family Residential # of units:
Commercial
Industrial, Manufacturing
Mixed-Use # of units:
Streets, Roads2, etc.

Applicant E-mail: owen.lawlor@gmail.com831-457-1331

, ,

I.A.1

Institutions: schools, libraries, jails, etc.    
Parks and trails, camp grounds, other recreational   
Agricultural, wineries 

Redevelopment’ as defined by MRP: creating, adding and/or replacing exterior existing impervious surface 
on a site where past development has occurred.

‘Special land use categories’ as defined by MRP: (1) auto service facilities3, (2) retail gasoline outlets, (3) 
restaurants, (4) uncovered parking area (stand-alone or part of a larger project)

Kennels, Ranches
Other, Please specify

I.A.2 Total Area of Site: 2.35 acres

Project Description
(Also not any past 
or future phases of 
the project.)4

Residential development with four 2-story buildings

I.A.3 Total Area of land disturbed during construction : 0.84 acres          I.A.4 Site slope: %
(include clearing, grading, excavating and stockpile area)

I.A.5     Certification:

          Attach Preliminary Calculations Attach Final Calculations Attach copy of site plan showing areas 

I certify that the information provided on this form is correct and acknowledge that, should the project exceed the amount of new and/or 
replaced impervious surface provided in this form, the as-built project may be subject to additional improvements.  

Name of person completing the form: Title:

Signature: Date:

Phone Number: E-mail:831-426-3186  x105 daniel@m-me.com

Engineer IIDaniel Mays

4/26/2017

_______________________________
1 Common Plans of Development (subdivisions or contiguous, commonly owned lots, for the construction of two or more homes developed within 1 year of 
each other) are not considered single family projects by the MRP.
2 Roadway projects creating 10,000 sq.ft. or more of contiguous impervious surface are subject to C.3 requirements if the roadway is new or being widened 
with additional traffic lanes.
3 See Standard Industrial Classification (SIC) codes here: www.flowstobay.org/documents/business/new-development/Notice_to_Applicants-LID_FINAL.doc
4 Project description examples: 5-story office building, industrial warehouse, residential with five 4-story buildings for 200 condominiums, etc.               1/1/16 v.2



I.B Is the project a “C.3 Regulated Project” per MRP Provision C.3.b? 
I.B.1 Enter the amount of Impervious surface Retained, Replaced and/or Created by the project:

Table I.B.1 Impervious5 and Pervious Surfaces
I.B.1.a I.B.1.b I.B.1.c I.B.1.d I.B.1.e

Pre-Project 
Impervious Surface 

(sq.ft.)

Existing 
Impervious 

Surface to be 
Retained6 (sq.ft.)

Existing Impervious 
Surface to be 

Replaced6 (sq.ft.)

New Impervious 
Surface to be 

Created6 (sq.ft.)

Post-Project 
Impervious Surface 

(sq.ft.) (=b+c+d)Type of Impervious Surface ( q )
0 0 0 13830 13830
0 0 0 3240 3240
0 0 0 0 0
0 0 0 17070 17070

17070

Pre-Project Pervious 
Surface (sq.ft.)

Post-project Pervious 
Surface(sq.ft.)

Totals:

Type of Pervious Surface

Impervious5 sidewalks, patios, paths, driveways, streets
Impervious5 uncovered parking7

Roof area(s) 

I.B.1.f - Total Impervious Surface Replaced and Created:  
              (sum of totals for columns I.B.1.c and I.B.1.d):

Surface (sq.ft.) Surface(sq.ft.)

102200 80030
0 I.B.1.e.1 5100
0 0

102200 85130
102200 102200

I.B.2

Totals:
Total Site Area (Total Impervious + Total Pervious) 

Please review and attach additional worksheets as required below using the Total Impervious Surface (IS) Replaced and Created 
i ll I B 1 f f T bl I B 1 b d th f t

Landscaping
Pervious Paving
Green Roof

Check One
Yes      No  

I.B.2.a

I.B.2.b

A

B, C

Does this project involve any earthwork?     
If YES, then Check Yes, and Complete Worksheet A.   
If NO, then go to I.B.2.b
Is I.B.1.f greater than or equal to 2,500 sq.ft?    
If YES, then the Project is subject to Provision C.3.i. - complete Worksheets B, C & go to I.B.2.c.  
If NO, then Stop here - go to I.A.5 and complete Certification or ask municipal staff for Small Project Checklist.

in cell I.B.1.f from Table I.B.1 above and other factors:

Attach 
WorksheetReview Steps

I.B.2.c

I.B.2.d

I.B.2.e
Is I.B.1.f greater than or equal to 10,000 sq.ft?              
If YES, project is a C.3 Regulated Project - complete Worksheet D. Then continue to I.B.2.f.    
If NO, then skip to I.B.2.g.

D

D

If NO, then Stop here  go to I.A.5 and complete Certification or ask municipal staff for Small Project Checklist.

Is the total Existing IS to be Replaced (column I.B.1.c) 50 percent or more of the total Pre-Project IS (column I.B.1.a)?    
If YES, site design, source control and treatment requirements apply to the whole site. Continue to I.B.2.d     
If NO, these requirements apply only to the impervious surface created and/or replaced. Continue to I.B.2.d

Is this project a Special Land Use Category (I.A.1) and is I.B.1.f greater than or equal to 5,000 sq.ft?      
If YES, project is a C.3 Regulated Project. Fill out Worksheet D. Then continue to I.B.2.f.
If NO, go to I.B.2.e

I.B.2.f

I.B.2.g

I.B.2.h

Is I.B.1.f greater than or equal to 43,560 sq.ft?     
If YES, project may be subject to Hydromodification Management requirements - complete Worksheet E then go to I.B.2.g. 
If NO, then go to I.B.2.g.

Is I.A.3 greater than or equal to 1 acre?  
If YES, check box, obtain coverage under CA Const. General Permit & submit Notice of Intent to municipality - go to I.B.2.h. 
If NO, then go to I.B.2.h.
For more information see: www.swrcb.ca.gov/water_issues/programs/stormwater/construction.shtml

Is this a Special Project or does it have the potential to be a Special Project? 
If YES, complete Worksheet F - then continue to I.B.2.i. 
If NO go to I B 2 i

E

F

I.B.2.i

I.B.2.j

If NO, go to I.B.2.i.
Is this project a High Priority Site? (Determined by the Municipality. High Priority Sites can include those located within 100 ft. of 
a sensitive habitat, an Area of Special Biological Significance, a body of water, or starting 7/1/16 on sites disturbing >=5,000 
sq.ft. with slopes >=15% (see I.A.4) [or per municipal criteria/map.] Subject to monthly inspections from Oct 1 to April 30.) 
If YES, complete section G-2 on Worksheet G - then continue to I.B.2.j. 
If NO, then go to I.B.2.j

For Municipal Staff Use Only: Are you using Alternative Certification for the project review? 
If YES, then fill out section G-1 on Worksheet G. Fill out other sections of Worksheet G as appropriate.
See cell I.B.1.e.1 above - Is the project installing 3,000 square feet or more of pervious paving? 
If YES, then fill out section G-3 on Worksheet G. Add to Municipal Inspection Lists (C.3 and C.3.h)

G

G

_______________________________
5 Per the MRP, pavement that meets the following definition of pervious pavement is NOT an impervious surface.  Pervious pavement is defined as pavement that stores and 
infiltrates rainfall at a rate equal to immediately surrounding unpaved, landscaped areas, or that stores and infiltrates the rainfall runoff volume described in Provision C.3.
6 “Retained” means to leave existing impervious surfaces in place; “Replaced” means to install new impervious surface where existing impervious surface is removed anywhere on 
the same property; and “Created” means the amount of new impervious surface being proposed which exceeds the total existing amount of impervious surface at the property.
7 Uncovered parking includes the top level of a parking structure.                                                                                                                                                       

If YES, then fill out section G 3 on Worksheet G. Add to Municipal Inspection Lists (C.3 and C.3.h)



Worksheet A

C6 – Construction Stormwater BMPs

Identify Plan sheet showing the appropriate construction Best Management Practices (BMPs) used on this project: 
(Applies to all projects with earthwork)

Yes
Control and prevent the discharge of all potential pollutants, including pavement cutting wastes, 
paints, concrete, petroleum products, chemicals, wash water or sediments, rinse water from 
architectural copper, and non-stormwater discharges to storm drains and watercourses.

Store, handle, and dispose of construction materials/wastes properly to prevent contact with 
stormwater.

Do not clean fuel or maintain vehicles on-site except in a designated area where wash water is

Plan Sheet Best Management Practice (BMP)

C6.0

C6.0

C6.0

Do not clean, fuel, or maintain vehicles on-site, except in a designated area where wash water is 
contained and treated.

C6.0

C6.0

C6.0

Train and provide instruction to all employees/subcontractors re: construction BMPs.

Protect all storm drain inlets in vicinity of site using sediment controls such as berms, fiber rolls, 
or filters.

Limit construction access routes and stabilize designated access points.

Attach the San Mateo Countywide Water Pollution Prevention Program’s construction BMP plan 
sheet to project plans and require contractor to implement the applicable BMPs on the plan

C7.0

C6.0

C6.0

sheet to project plans and require contractor to implement the applicable BMPs on the plan 
sheet.

Use temporary erosion controls to stabilize all denuded areas until permanent erosion controls 
are established.

Delineate with field markers clearing limits, easements, setbacks, sensitive or critical areas, 
buffer zones, trees, and drainage courses.

Provide notes, specifications, or attachments describing the following:
■ Construction, operation and maintenance of erosion and sediment controls, include inspection 

C6.0, L3.3

C6.0

, p , p
frequency;
■ Methods and schedule for grading, excavation, filling, clearing of vegetation, and storage and 
disposal of excavated or cleared material;
■ Specifications for vegetative cover & mulch, include methods and schedules for planting and 
fertilization;
■ Provisions for temporary and/or permanent irrigation.

Perform clearing and earth moving activities only during dry weather.

Use sediment controls or filtration to remove sediment when dewatering and obtain all

C6.0

C6.0

C6.0
Protect adjacent properties and undisturbed areas from construction impacts using vegetative 
buffer strips, sediment barriers or filters, dikes, mulching, or other measures as appropriate.

Use sediment controls or filtration to remove sediment when dewatering and obtain all 
necessary permits.

Trap sediment on-site, using BMPs such as sediment basins or traps, earthen dikes or berms, 
silt fences, check dams, soil blankets or mats, covers for soil stock piles, etc.

Divert on-site runoff around exposed areas; divert off-site runoff around the site (e.g., swales 
and dikes).

C6.0

p , , , g, pp p



Worksheet B

C3 – Source Controls

Select appropriate source controls and identify the detail/plan sheet where these elements are shown.  

Yes
Detail/Plan
Sheet No.

C3.0

L3.3

Provide connection to the sanitary sewer to facilitate draining.
8

■ Retain existing vegetation as practicable.
■ Select diverse species appropriate to the site. Include plants that are pest- and/or disease-
resistant, drought-tolerant, and/or attract beneficial insects.
■ Minimize use of pesticides and quick-release fertilizers.
■ Use efficient irrigation system; design to minimize runoff.

Landscaping

Pool/Spa/Fountain

Food Service Equipment 
(non-residential)

Features that require
source control 

measures
Source Control Measures

(Refer to Local Source Control List for detailed requirements)
Storm Drain

Floor Drains

Parking garage

Mark on-site inlets with the words “No Dumping! Flows to Bay” or equivalent.

Plumb interior floor drains to sanitary sewer  [or prohibit].

Plumb interior parking garage floor drains to sanitary sewer.
8

■ Designate repair/maintenance area indoors, or an outdoors area designed to prevent 
stormwater run-on and runoff and provide secondary containment. Do not install drains in the 
secondary containment areas.

■ No floor drains unless pretreated prior to discharge to the sanitary sewer.
8

■ Connect containers or sinks used for parts cleaning to the sanitary sewer.8

Vehicle/ Equipment Repair 
and Maintenance

Fuel Dispensing Areas

Loading Docks

Vehicle/ Equipment 
Cleaning

■ Roofed, pave and berm wash area to prevent stormwater run-on and runoff, plumb to the 
sanitary sewer8, and sign as a designated wash area.  

■ Commercial car wash facilities shall discharge to the sanitary sewer.
8

Outdoor Equipment/ 
Materials Storage

Provide sink or other area for equipment cleaning, which is:

■ Connected to a grease interceptor prior to sanitary sewer discharge.
8

■ Large enough for the largest mat or piece of equipment to be cleaned.  
■ Indoors or in an outdoor roofed area designed to prevent stormwater run-on and run-off, 
and signed to require equipment washing in this area.  

■ Provide a roofed and enclosed area for dumpsters, recycling containers, etc., designed to 
prevent stormwater run-on and runoff. 
■ Connect any drains in or beneath dumpsters, compactors, and tallow bin areas serving food 

service facilities to the sanitary sewer.
8

Perform process activities either indoors or in roofed outdoor area, designed to prevent 

stormwater run-on and runoff, and to drain to the sanitary sewer.
8

■ Cover the area or design to avoid pollutant contact with stormwater runoff.  
■ Locate area only on paved and contained areas.  

■ Roof storage areas that will contain non-hazardous liquids, drain to sanitary sewer
8
, and 

contain by berms or similar.

Outdoor Process Activities
9

Refuse Areas

8 Any connection to the sanitary sewer system is subject to sanitary district approval.
9 Businesses that may have outdoor process activities/equipment include machine shops, auto repair, industries with pretreatment facilities.

■ Fueling areas shall have impermeable surface that is a) minimally graded to prevent 
ponding and b) separated from the rest of the site by a grade break.
■ Canopy shall extend at least 10 ft. in each direction from each pump and drain away from 
fueling area. 

■ Cover and/or grade to minimize run-on to and runoff from the loading area.
■ Position downspouts to direct stormwater away from the loading area. 

■ Drain water from loading dock areas to the sanitary sewer.
8

■ Install door skirts between the trailers and the building.

Design for discharge of fire sprinkler test water to landscape or sanitary sewer.
8

■ Drain condensate of air conditioning units to landscaping. Large air conditioning units may 

connect to the sanitary sewer.
8 

■ Roof drains from equipment drain to landscaped area where practicable.  

■ Drain boiler drain lines, roof top equipment, all wash water to sanitary sewer.
8 

Architectural Copper Rinse 
Water

■ Drain rinse water to landscaping, discharge to sanitary sewer
8
, or collect and dispose 

properly offsite.  See flyer “Requirements for Architectural Copper.”

Miscellaneous Drain or 
Wash Water

Fire Sprinklers



Worksheet C

Low Impact Development – Site Design Measures

Select Appropriate Site Design Measures (Required for C.3 Regulated Projects; all other projects are encouraged to implement site design 
measures, which may be required at municipality discretion.) Projects that create and/or replace 2,500 – 10,000 sq.ft. of impervious surface, and stand-
alone single family homes that create/replace 2,500 sq.ft. or more of impervious surface, must include one of Site Design Measures a through f 

(Provision C.3.i requirements). 10   Larger projects must also include applicable Site Design Measures g through i. Consult with municipal staff about 
i t f j t

Select appropriate site design measures and Identify the Plan Sheet where these elements are shown. 

Yes
a.  Direct roof runoff into cisterns or rain barrels and use rainwater for irrigation or other non-
potable use.

b Direct roof runoff onto vegetated areas

requirements for your project. 

Plan Sheet No.

C3 0
C3.0

b. Direct roof runoff onto vegetated areas.
c. Direct runoff from sidewalks, walkways, and/or patios onto vegetated areas.

C3.0

C3.0
C1.0, L4.2

C1.0, L4.2

d.  Direct runoff from driveways and/or uncovered parking lots onto vegetated areas.
e. Construct sidewalks, walkways, and/or patios with pervious or permeable surfaces.Use the 
specifications in the C3 Technical Guidance (Version 4.1) downloadable at 
www.flowstobay.org/newdevelopment.
f. Construct bike lanes, driveways, and/or uncovered parking lots with pervious surfaces.Use 
the specifications in the C3 Technical Guidance (Version 4.1) downloadable at 

i. Minimize impervious surfaces.

C3.0

C1.0, L3.2
C1.0, C3.0

the specifications in the C3 Technical Guidance (Version 4.1) downloadable at 
www.flowstobay.org/newdevelopment.
g. Limit disturbance of natural water bodies and drainage systems; minimize compaction of 
highly permeable soils; protect slopes and channels; and minimize impacts from stormwater 
and urban runoff on the biological integrity of natural drainage systems and water bodies;

h. Conserve natural areas, including existing trees, other vegetation and soils.

Regulated Projects can also consider the following site design measures to reduce treatment system sizing:

Yes

l. Plant or preserve interceptor trees (Section 4.1, C.3 Technical Guidance)

Plan Sheet No.
C3.0 j. Self-treating area (see Section 4.2 of the C.3 Technical Guidance)

C3.0 k. Self-retaining area (see Section 4.3 of the C.3 Technical Guidance)
l. Plant or preserve interceptor trees (Section 4.1, C.3 Technical Guidance)

10 See MRP Provision C.3.a.i.(6) for non-C.3 Regulated Projects, C.3.c.i.(2)(a) for Regulated Projects, C.3.i for projects that create/replace 2,500 to 
10 000 sq ft of impervious surface and stand alone single family homes that create/replace 2 500 sq ft or more of impervious surface10,000 sq.ft. of impervious surface and stand-alone single family homes that create/replace 2,500 sq.ft. or more of impervious surface.



Worksheet D

C3 Regulated Project - Stormwater Treatment Measures

Check all applicable boxes and indicate the treatment measure(s) included in the project.

Non-LID Treatment Measures: Hydraulic sizing method12

          Media Filter       2.a       2.b       2.c %
          Tree well Filter       2.a       2.b       2.c %

Infiltration Measures: Hydraulic sizing method12

          Bioinfiltration13       1.a       1.b       2.c       3
          Infiltration Trench       1.a       1.b
          Other (specifiy):

Rainwater Harvesting/Use Measures: Hydraulic sizing method12

          Rainwater Harvesting for indoor non-potable water use       1.a       1.b
          Rainwater Harvesting for landscape irrigation use       1.a       1.b

Indicate the measures to be used, and the hydraulic sizing method:
Biotreatment Measures: Hydraulic sizing method12

          Bioretention area       2.c       3
          Flow-through planter       2.c       3
          Other (specifiy):

Yes

Attach Worksheet F and 
Calculations

Is the project a Special Project?11 

If yes, consult with municipal staff about the need to evaluate the feasibility and infeasibility of 100% LID 
treatment.  Indicate the type of non-LID treatment to be used, the hydraulic sizing method , and percentage 
of the amount of runoff specified in Provision C.3.d that is treated:

% of C.3.d amount of 
runoff treated

Is the project using infiltration systems? The MRP no longer requires the use or analysis of the feasibility of 
infiltration, but infiltration systems are encouraged and may be beneficial depending on the project.
Indicate the infiltration measures to be used, and hydraulic sizing method:

11 Special Projects are smart growth, high density, or transit-oriented developments with the criteria defined in Provision C.3.e.ii.(2), (3) or (4) (see Worksheet F).
12  Indicate which of the following Provision C.3.d.i hydraulic sizing methods were used.  Volume based approaches:  1(a) Urban Runoff Quality Management approach, or 
1(b) 80% capture approach (recommended volume-based approach).  Flow-based approaches: 2(a) 10% of 50-year peak flow approach, 2(b) 2 times the 85th percentile 
rainfall intensity approach, or 2(c) 0.2-Inch-per-hour intensity approach (recommended flow-based approach - also known as the 4% rule).  Combination flow and volume-
based approach: 3.
13 See Section 6.1 of the C.3 Technical Guidance for conditions in which bioretention areas provide bioinfiltration.

(SEE ATTACHED)

Is the project installing biotreatment measures?

A copy of the long term Operations and Maintenance (O&M) Agreement and Plan for this project will be required.  Please contact the NPDES 
Representative of the applicable municipality for an agreement template and consult the C.3 Technical Guidance at www.flowstobay.org for 
maintenance plan templates for specific facility types. 

Is the project harvesting and using rainwater?
The MRP no longer requires the use or analysis of the feasibility of rainwater harvesting, but it rainwater 
harvesting and use is encouraged and may be beneficial depending on the project.



Moss Beach, C.3 and C.6 Development Review Checklist Calculations 
 
WORKSHEET D 

Size bioinfiltration and bioretention facilities:   

Lot Roof Area (sf) 
Required Bioinfiltration/ 
Bioretention Area* (sf) 

Bioinfiltration 
Area** (sf) 

1 4,300 172 181 
2 3,920 157 225 
3 4,330 173 181 
4 4,520 181 200 

Total 17,070 683 787 
 

*Simplified Bioretention Sizing Method: 4% of Impervious Surface area per C.3 
Stormwater Technical Guidance, San Mateo Countywide Water Pollution Prevention 
Program. 

**See utility & drainage plan. 



Worksheet G
(For municipal staff use only)

G-1

       Yes         No Name of Reviewer:

G-2

       Yes         No If yes, then add site to Staff’s Monthly Rainy Season Construction Site Inspection List

G-3

       Yes         No If yes, then add site to Staff’s Lists for Construction and O&M inspections (C.3 and C.3.h)

Operations and Maintenance (O&M) Submittals 

G-4 Stormwater Treatment Measure and/HM Control Owner or Operator’s Information:

Name:

Address:

Phone: Email:

The following questions apply to C.3 Regulated Projects and Hydromodification Management Projects.

Yes No N/A
G-4.1 Was maintenance plan submitted?

G-4.2 Was maintenance plan approved?

G-4.3 Was maintenance agreement submitted? 
(Date executed: )

► Attach the executed maintenance agreement as an appendix to this checklist.

G-5 Annual Operations and Maintenance (O&M) Submittals (for municipal staff use only):

G-6 Comments (for municipal staff use only):

Alternative Certification:  Were the treatment and/or HM control sizing and design reviewed by a qualified third-party 
professional that is not a member of the project team or agency staff?

High Priority Site: High Priority Sites can include those located in or within 100 feet of a sensitive habitat, an Area of 
Special Biological Significance (ASBS), a body of water, or starting 7/1/16 on "hillside projects" disturbing >=5,000 sq.ft. 
of land and with steep slopes (of >=15% - see cell I.A.4 - or as identified by municipal criteria or map). These sites are 
subject to monthly inspections from Oct 1 to April 30. See MRP Provision C.6.e.ii.(2).

Inspections of Sites with Pervious Paving: Starting 7/1/16, Regulated projects that are installing 3,000 sq.ft. or more 
of pervious paving (see cell I.B.1.e.1) (excluding private-use patios in single family homes, townhomes, or condominiums) 
must have the paving system inspected by the jurisdiction upon completion of the installation and the site must be added 
to the jurisdiction’s list of sites needing inspections at least once every five years – see provision C.3.h. Pervious 
pavement systems include pervious concrete, pervious asphalt, pervious pavers and grid pavers etc. and are described in 
the C3 Technical Guidance (Version 4.1) downloadable at: www.flowstobay.org/newdevelopment. 

► Applicant must call for inspection and receive inspection within 45 days of installation of treatment measures and/or 
hydromodification management controls. 

For C.3 Regulated Projects and Hydromodification Management Projects, indicate the dates on which the Applicant 
submitted annual reports for project O&M: 



G-7 NOTES (for municipal staff use only):
Project Info Notes:

Worksheet A Notes:

Worksheet B Notes: 

Worksheet C Notes: 

Worksheet D Notes: 

Worksheet E Notes: 

Worksheet F Notes: 

G-8 Project Close-Out (for municipal staff use only):
Yes No N/A

8.1 Were final Conditions of Approval met?

8.2

(Date of inspection: )

8.3 Was maintenance plan submitted? 
(Date executed: )

8.4

(Date provided to inspection staff: )

G-9 Project Close-Out (Continued -- for municipal staff use only):

Name of staff confirming project is closed out:

Signature: Date:

Name of O&M staff receiving information:

Signature: Date:

Was initial inspection of the completed treatment/HM measure(s) 
conducted? 

Was project information provided to staff responsible for O&M verification 
inspections? 
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