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1.0 Project Overview 

ZCS Engineering and Architecture (ZCS), and BRIC Architecture are working with 

the Oregon City School District (OCSD) to renovate Gaffney Lane Elementary 

School (Gaffney Lane) in Clackamas County, Oregon.  The school is within the city 

limits of Oregon City and development is subject to the Oregon City Stormwater 

and Grading Design Standards.  Gaffney Lane is located at 13521 S Gaffney Lane 

on T03S-R02E-S08BD Tax Lot 4200.  See Figure 1 for a vicinity map and location 

of the school.  Gaffney Lane is located on a ±9.70 acre lot zoned as ‘Urban Low 

Density Residential’. 

 

Figure 1 – Vicinity Map 

1.1 Existing Site Conditions 

The current development of Gaffney Lane includes a ±57,500 SF school 

building, a ±2,000 SF paved interior courtyard, a ±1,850 SF modular 

classroom building, and a ±4,525 SF open-air covered play structure with 

underlying asphalt pavement.  An asphalt paved parking and maneuvering 

area (±68,400) is situated east of the school with additional asphalt paving 

south of the school for play surface (±22,200 SF).  Runoff from buildings and 

paved surfaces drains to the public stormwater pipe network in Gaffney Lane 

by way of downspouts and catch-basins on site.  The north portion of the 



 

 524 Main Street Ste 2, Oregon City, OR 97045 P  503.659.2205 ZCSEA.com 2 

                                                                           Grants Pass     ·   Klamath Falls     ·    Medford    ·    Oregon City 
 

parking lot drains to a subsurface detention system located therein before 

draining to the public system.  In general, developed areas drain southeast 

at slopes ranging from 2% to 5%.  Grass ball fields on the remaining lot drain 

northwest to the public storm network in Moccasin Way at slopes ranging 

from 2% to 10%. 

1.2 Proposed Site Conditions 

Proposed redevelopment includes a ±623 SF addition to the existing school 

building with no other changes to existing structures on site.  The north 

portion of the existing parking lot will be reconfigured to create a bus drop-off 

loop with concrete sidewalks providing connection to the school.  The entry 

plaza and delivery area west of the school will be repaved to accommodate 

changes to the covered entry and expanded trash facilities.  A portion of the 

existing school roof will be redirected to a new stormwater treatment and 

detention swale located in the northwestern corner of the tax lot.  The swale 

will discharge to the existing public storm system in Moccasin Way.  This will 

reduce discharge to the public system in Gaffney Lane where the school 

currently drains.  No other changes to paved surfaces are proposed. 

Overall, new and modified impervious concrete and asphalt surfaces at 

Gaffney Lane total ±15,080 SF.  An area of the existing roof totaling ±17,750 

SF will be treated in a vegetated swale in exchange for the developed 

impervious surface as it is not feasible to capture and treat the impacted 

impervious surfaces in the parking lot without extensive and cost prohibitive 

reconfiguration.  See Table 1 below for a summary of impervious conditions.  

See Sheets A-1 and A-2 in Appendix ‘A’ for an illustration of impervious 

surfaces and treatment facilities. 

Table 1 – Post-Developed Impervious Area Summary 

Gaffney Lane Elementary School sqft acres 

New Impervious Surface 6,420 0.15 

Modified Impervious Surface 8,660 0.20 

Total Developed Impervious Surface 15,080 0.35 

Treatment Area (Roof Drainage) 17,750 0.41 

   

2.0 Stormwater Management Requirements 

This stormwater management plan has been prepared in accordance with the 

Oregon City Stormwater and Grading Design Standards (OCSGDS).  Per OCSGDS 

1.2.1, any development or redevelopment with new or modified impervious surfaces 

totaling more than 5,000 SF is subject to the requirements of the standards. 
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Per OCSGDS 4.2, facilities installed in soil with infiltration rates less than 0.5 inches 

per hour will require an underdrain connected to an outlet with a flow control 

structure.  Per OCSGDS Appendix D, infiltration tests for developments with more 

than 10,000 SF of new or redeveloped impervious area should be conducted by a 

qualified professional.  One test is required for every 100 LF or 1,000 SF of 

proposed infiltration facility, and test should be conducted in the immediate vicinity 

of the facility. 

Per OCSGDS 4.2, water quality facilities should treat a design storm of 1.0 inch in 

24 hours.  Flow control facilities shall be designed so the duration of peak flow rates 

from post-development conditions shall be less than or equal to the duration of 

peak flow rates from pre-developed conditions for all peak flows between 42% of 

the 2-year peak flow rate up to the 10-year peak flow rate. 

Per OCSGDS 5.2.4, an analysis shall be conducted to determine downstream 

deficiencies beyond the approved discharge point.  When deficiency occurs within 

1,500 feet or before the point where the developed site contributes less than 15% 

of the cumulative tributary drainage area (whichever is greater), additional onsite 

detention will be required. 

Per OCSGDS 5.3.4, hydrologic analysis may be performed using the Santabarbara 

Urban Hydrograph method based on a 24 hour duration storm event with NRCS 

Type 1A rainfall distribution. 

3.0 Stormwater Management Plan 

Infiltration testing performed by Geotech Solutions Inc. in accordance with 

OCSGDS indicates inadequate infiltration on site to meet the requirements 

described in Section 2.0 of this report (OCSGDS Section 4.2).  Infiltration facilities 

are not recommended; instead, existing topography and site conditions enable the 

creation of a vegetated swale to provide required treatment and flow control. 

Table 2, below, provides a summary of infiltration testing results.  The full 

geotechnical report and infiltration testing addendum can be found in Appendix ‘D’ 

of this report. 

Table 2 - Infiltration Testing Results Summary 

Infiltration 
Test 

Depth of 
Test (feet) 

Soil 
Classification 

Field Measured 
Infiltration Rate 
(inches/hour) 

Corrected Infiltration 
Rate with FS=2 
(inches/hour) 

Minimum 4 Volcanic Silt 0.04 Not Recommended 

Maximum 4 Volcanic Silt 0.08 Not Recommended 

Median 4 Volcanic Silt 0.05 Not Recommended 
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Per the USDA Soil Survey, the soils at Gaffney Lane belong predominantly to 

groups 45B (Jory Silty Clay Loam) and 8B (Bornstedt Silt Lome).  Both these soils 

belong to Hydrologic Soil Group (HSG) ‘C’; however, testing performed at the site 

indicates less infiltration potential than typical for soils of this group.  Per the Natural 

Resources Conservation Service Part 630 Hydrology National Engineering 

Handbook, an HSG ‘C’ rating indicates soils with moderately high runoff potential. 

Based on the impermeable native soil conditions, adequate on-site infiltration at 

Gaffney Lane cannot be achieved.  As a result, a stormwater facility was designed 

based on the minimum treatment requirements output by the Best Management 

Practice Sizing Tool (BMP Tool) developed for Water Environmental Services 

(WES) by Brown and Caldwell using a continuous rainfall model.  A vegetated 

filtration swale designed according to the BMP Tool was considered as a starting 

point to satisfy minimum water quality control requirements.  The size of the 

filtration swale was then increased to accommodate the necessary flow control 

described above in Section 2.0 of this report.  See Section 3.2, below, for additional 

information regarding proposed treatment and flow control.  See Sheets A-1 

through A-3, and Sheet A-12 for the BMP Tool output and an illustrations of the final 

vegetated swale. 

3.1 BMP Tool Sizing Criteria 

The BMP tool provides minimum requirements for stormwater treatment 

facilities based on their input runoff areas and the infiltration rate of their 

associated soils.  Using this tool, areas which are impervious in both pre and 

post-developed conditions must be treated and in some cases must be flow 

controlled for treatment based on a continuous rainfall model developed by 

Brown and Caldwell and WES.  Areas which will be impervious but were 

previously pervious must be treated and must be flow controlled via an 

allowable facility sized using the BMP Tool.  Table 3, on the following page, 

provides a summary of the existing and proposed impervious surfaces at 

Gaffney Lane used in the BMP Tool to determine minimum treatment and 

flow control requirements. 

Given site constraints, it was not possible to direct all areas of new 

impervious surfaces to a surface facility; therefore, a more than equivalent 

area of existing school building roof drainage has been substituted to provide 

treatment and flow control that demonstrates compliance with the stated 

intents of the OCSGDS. 
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Table 3- Existing vs. Proposed Impervious Areas 

Existing 
Condition 

Proposed 
Condition Area, sqft Requirements 

Impervious Impervious 8,660 Treatment Only 

Pervious Impervious 6,420 
Treatment & Flow 

Control 

Impervious Pervious 440 None 

Pervious Pervious 13,940 None 

Total Required Treatment Area** 15,080  

Total Impacted Area*** 29,460  
**Treatment required for all new and modified impervious surfaces 
***Total impacted area is the sum total of all 
areas   
   

3.2 Proposed Treatment & Flow Control Facilities 

The new stormwater facility is adequately sized to provide equivalent 

treatment for the ±15,080 SF of new and modified impervious surface 

developed at Gaffney Lane.  The final size of the facility has been designed 

based on treatment for ±17,750 SF of roof runoff from the existing school 

building.  See Sheets A-1 and A-2 in Appendix ‘A’ for an illustration of the 

impervious surfaces being developed and the area of school roof being 

treated at Gaffney Lane. 

New stormwater facilities on site are limited to one vegetated filtration swale.  

The vegetated swale will be located at the west corner of the lot near an 

existing ball field.  The minimum size of the vegetated swale for treatment 

has been determined by the BMP tool, and the final size of the swale for flow 

control has been determined using the Hydraflow Hydrographs Extension for 

Civil 3d 2019 (version 2020).  Refer to Sheet A-3 in Appendix ‘A’ for output 

from the BMP Tool.  Refer to Sheet A-5 in Appendix ‘A’ for the size and 

characteristics of the final facility.  Table 4, below, provides a summary of 

proposed treatment. 

Table 4- Treatment and Flow Control Summary 

Treatment Method Treatment/Flow Control Area, sqft 

Treatment and Flow Control 

Required for New Impervious 256.8 

Required for Roof 710.0 

Provided 2,040 

Treatment Only 
Required for Modified Impervious 129.9 

Provided 2,040 
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4.0 Downstream Analysis 

Per OCSGDS, a downstream analysis was conducted to determine the capacity of 

the public stormwater system 1,500 feet downstream of Gaffney Lane Elementary 

School along Moccasin Way during the projected peak flows from a 25-year storm 

event. 

The study point for this analysis is located along Mud Creek approximately 115’ 

beyond the exit to the culvert beneath Myers Road.  This point serves as the 

discharge for approximately 197 acres of the Mud Creek Drainage Basin.  Roughly 

80% of this area is comprised of roadways and urban development north of Mud 

Creek.  Gaffney Lane Elementary School is located on the remaining drainage 

basin south of Mud Creek along with the Deer Meadows, Bay Meadows, and Dell’s 

Addition subdivisions.  Downstream analysis was conducted using Autodesk Storm 

and Sanitary Analysis 2020.  Data for the analysis was collected from the Oregon 

City GIS ‘OCWebMaps’, and from as-built information on file for the Deer Meadows, 

Bay Meadows, and Dell’s Addition subdivisions. 

During construction of the Deer Meadows Subdivision southwest of Gaffney Lane 

Elementary School, a public storm system and detention pond were constructed 

along Moccasin Way.  Subsequently as part of construction of the Bay Meadows 

Subdivision, additional storm pipe was added to Moccasin Way, the public storm 

pond was expanded, a treatment swale was added to the storm pond, and a storm 

drain manhole was provided at the end of Moccasin Way for future connection to 

the system.  This manhole will serve as the public connection point for the new 

control facility at Gaffney Lane.  All water entering the system will pass through the 

existing public detention pond and will be discharged through a culvert beneath 

Meyers Road to Mud Creek.  Downstream deficiencies in the storm system through 

Deer Meadows and Bay Meadows Subdivisions should manifest as on or more of 

the following: 

• Surcharging of existing storm pipes 

• Overtopping of the rims of existing manholes 

• Overtopping of the existing treatment swale and/or detention pond 

• Overtopping of the banks of deer creek 

• Surcharging of the Myers Road Culvert 

Downstream analysis indicates surcharged conditions in the storm pipes along 

Moccasin Way, in two of the storm pipes discharging to the public detention pond, 

and in the final storm pipe discharging from Deer Meadows Subdivision into Mud 

Creek (See Sheet B-2 in Appendix ‘B’).  Surcharging did not occur in the Meyers 
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Road Culvert.  Overtopping conditions did not occur for Mud Creek, for the existing 

swale or storm detention pond, or for any of the existing manholes.  These results 

indicate a surcharged storm system with limited downstream capacity, but do not 

indicate an elevated risk of surface flooding. 

Based on these downstream capacity issues, proposed stormwater improvements 

at Gaffney Lane will provide detention as follows: 

• Post-developed 2-year discharge will be reduced to ½ of the existing 2-year 

24-hour runoff rate 

• Post-developed 25-year discharge will be reduced to the existing 2-year 24-

hour runoff rate 

Refer to Appendix ‘A’ for additional information related to on-site detention.  Refer 

to Appendix ‘B’ for downstream analysis figures and calculations. 

5.0 Over Detention Facilities 

Based on these downstream capacity issues, the proposed improvements at 

Gaffney Lane will be detained as follows: the post-developed 2 year discharge rate 

will be reduced to ½ of the existing 2 year, 24 hour runoff rate, and the post-

developed 25 year discharge rate will be reduced to the existing 2 year, 24 hour 

runoff rate.  To achieve this detention, a 2,040 SF vegetated swale with a 1.25”Ø 

detention orifice will be provided in place of the 710 SF swale with 1.5”Ø orifice 

suggested by the WES BMP Tool (See Table 4 3 and Sheet A-3). 

Detention calculations were carried out in Hydraflow Hydrographs Extension for 

Civil 3d 2019 (version 2020) using the Santa Barbara Urban Hydrograph method 

with precipitation data for Oregon City described in Table 5.  See Appendix ‘A’ for 

an Outflow Summary, Hydrographs, and a Pond Report. 

Table 5 – 24 Hour Rainfall Depths in Oregon City 

Recurrence Interval 
(Years) 

24-Hour Depth 
(Inches) 

2 2.8 

10 3.5 

25 4.0 

50 4.4 

100 4.5 

  

6.0 Erosion and Sediment Control Plan 

An Erosion Control plan has been prepared for this project.  The information 

contained within the plan set is considered a minimum and shall be modified by the 

Contractor or Inspector as required to contain all sediment on site.  Special 
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attention shall be taken at all existing storm drain catch basins and channels to 

eliminate any sediment transfer into the existing storm drain system.  An all-weather 

rock surface shall be provided at the construction site entrance.  All construction will 

be maintained within the development limits of this phase.  It will be the 

responsibility of the Contractor to ensure compliance with the referenced plans and 

County requirements. 

7.0 Operation and Maintenance of Stormwater Facilities 

This document has been prepared to guide the owner of the proposed facility (or 

active operation and maintenance supervisor) in the cleaning, repairing, and 

general operation and maintenance of the stormwater system.  The below 

requirements shall be considered a minimum. 

This document has been prepared to address the overall primary operation and 

maintenance of the facility.  It shall be the responsibility of the owner to adjust 

specific Operation & Maintenance (O&M) measures in the field as required to 

maintain a fully functional storm conveyance system.  The owner shall implement, 

at a minimum, the following inspection and maintenance program to be performed 

twice annually, April and October.  The following items shall be incorporated into 

the program: 

• Paved Parking & Maneuvering Areas – Prior to cleaning the pipe network, all 

paved parking and maneuvering areas shall be swept or washed clean 

• Area Inlets – Inspect and clean each inlet grate and sump, clean and repair 

as needed  

• Stormwater Pipe Network – Inspect conveyance pipes for sediment buildup.  

If sediment is present, high pressure wash each pipe into adjacent 

downstream catch basin/manhole, taking care not to allow material to wash 

downstream.  All sediment shall be extracted from structures/pipes and 

disposed of at an approved location 

• Stormwater Filtration Swales – Inspect and clean swale.  Remove any 

accumulated garbage/debris.  Inspect swale for any signs of erosion; repair 

any found defects.  Review condition of plantings; any plantings that are 

found to be dead or dying shall be replaced.  Remove discharge structure 

grate to wash and vacuum sump.  Do not allow sediment material to wash 

downstream from this point.  All sediment to be extracted from structures and 

disposed of at an approved location.  Examine orifice, remove any blockages 

to allow for proper operation and drainage.    
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A-1 Existing Conditions 
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A-2 Proposed Conditions 

2,040 SF 
Vegetated Swale 

Connection to 
Public System 
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A-3 WES BMP Tool Output (Minimum Treatment Requirements) 
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A-4 Outflow Summary 
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A-5 Vegetated Swale Summary 
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A-6 Existing Conditions – 2 Year Storm 
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A-7 Unrestricted Roof Runoff – 2 Year Storm 
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A-8 Vegetated Swale – 2 Year Storm 
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A-9 Existing Conditions – 25 Year Storm 
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A-10 Unrestricted Roof Runoff – 25 Year Storm 

 



 

 524 Main Street Ste 2, Oregon City, OR 97045 P  503.659.2205 ZCSEA.com A-11 

                                                                           Grants Pass     ·   Klamath Falls     ·    Medford    ·    Oregon City 
 

A-11 Vegetated Swale – 25 Year Storm 
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A-12 Vegetated Swale – Cross Section Detail 

 

 

 

 

 

 

 

 

453.00'

452.67'

452.00'

451.33'

449.83'

449.58'

448.58'

448.33'

446.58'
6" REMOVABLE PVC CAP WITH 1.25" DIA. ORIFICE

DRILLED INTO CENTER
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Appendix 'B' ‒  Downstream Analysis 
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B-1 Drainage Basin Overview 
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B-2 Sub Basin Overview 
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B-3 Rainfall and Sub Basin Report 

Rainfall 

Element Description Data Data Rainfall Rain State County Return Rainfall Rainfall 

ID 
 

Source Source Type Units 
  

Period Depth Distribution 
           

        
(years) (inches) 

 

Rain Gage-01 
 

Time Series Clackamas 25yr Cumulative inches Oregon Clackamas 25 4 SCS Type IA 24-hr 

Sub Basins 

Element Description Area Drainage Impervious Pervious Impervious Rain Gage Total Total Peak Time 

ID 
  

Node ID Area Area Area ID Precipitation Runoff Runoff of     
Curve Curve 

     
Concentration     

Number Number 
      

    (acres)       (%)   (inches) (inches) (cfs) (days hh:mm:ss) 

BM01 Sub Basin 2.73 MH_3-4 80.00 76.00 100.00 Rain Gage-01 3.99 1.99 0.75        0  00:44:39 

BM02 Sub Basin 1.91 MH_2-1 98.00 76.00 25.00 Rain Gage-01 3.99 2.22 0.81        0  00:18:10 

DM01 Sub Basin 0.32 Mud03 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.30        0  00:05:00 

DM02 Sub Basin 1.42 MH11.1 98.00 80.00 0.00 Rain Gage-01 3.99 2.02 0.59        0  00:13:19 

DM03 Sub Basin 1.39 MH12.2 98.00 80.00 0.00 Rain Gage-01 3.99 1.99 0.39        0  00:43:42 

DM04 Sub Basin 0.49 MH11.2 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.46        0  00:05:00 

DM05 Sub Basin 0.42 MH12.2 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.39        0  00:05:00 

DM06 Sub Basin 1.96 MH9.1 98.00 80.00 0.00 Rain Gage-01 3.99 2.00 0.60        0  00:35:33 

DM07 Sub Basin 3.33 MH9.1 98.00 80.00 0.00 Rain Gage-01 3.99 1.98 0.87        0  00:50:40 

DM08 Sub Basin 0.53 MH11.3 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.50        0  00:05:00 

DM09 Sub Basin 0.44 MH9.2 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.41        0  00:05:00 

DM10 Sub Basin 0.54 MH10.1 98.00 80.00 100.00 Rain Gage-01 3.99 3.76 0.51        0  00:05:17 

DM11 Sub Basin 2.52 MH9.3 98.00 80.00 0.00 Rain Gage-01 3.99 1.96 0.56        0  01:11:53 

Dell Sub Basin 8.63 MH_3-5 80.00 76.00 100.00 Rain Gage-01 3.99 1.98 2.21        0  00:52:57 

North Mud Sub Basin 162.83 Mud01 80.00 79.00 86.00 Rain Gage-01 3.99 1.96 39.37        0  00:58:36 

School Lot Sub Basin 5.72 MH_3-5 98.00 74.00 0.00 Rain Gage-01 3.99 1.53 0.91        0  01:03:01 

School Roof Sub Basin 1.36 MH_3-5 98.00 76.00 100.00 Rain Gage-01 3.99 3.76 1.28        0  00:05:00 
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B-4 Junction and Node Report 

Junctions 

Element Description Invert Ground/Rim Ground/Rim Surcharge Minimum Peak Maximum Maximum Minimum Average Average Time of Total 

ID 
 

Elevation (Max) (Max) Elevation Pipe Cover Inflow HGL HGL Freeboard HGL HGL Maximum Time    
Elevation Offset 

   
Elevation Depth Attained Elevation Depth HGL Flooded 

    (ft) (ft) (ft) (ft) (inches) (cfs) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (minutes) 

Control-IN Control 424.60 430.66 6.06 430.66 0.00 4.00 430.40 5.80 1.26 429.22 4.62 0  09:31 0.00 

Control-OUT Control 424.60 430.66 6.06 430.66 0.00 4.00 426.53 1.93 5.13 426.38 1.78 0  09:31 0.00 

MH1-2 Manhole 433.13 444.35 11.22 444.35 119.64 5.60 435.77 2.64 8.58 433.75 0.62 0  08:06 0.00 

MH2-1 Manhole 436.46 441.82 5.36 441.82 52.32 0.81 436.80 0.34 5.02 436.63 0.17 0  08:06 0.00 

MH3-2 Manhole 434.15 442.88 8.73 442.88 90.36 4.79 436.76 2.61 6.12 434.63 0.48 0  08:06 0.00 

MH3-3 Manhole 434.95 444.30 9.35 444.30 97.80 4.79 438.41 3.46 5.89 435.59 0.64 0  08:06 0.00 

MH3-4 Manhole 436.09 446.46 10.37 446.46 110.04 4.80 440.60 4.51 5.86 436.74 0.65 0  08:06 0.00 

MH3-5 Manhole 440.62 447.10 6.48 447.10 65.76 4.05 442.53 1.91 4.57 440.96 0.34 0  08:06 0.00 

MH10.1 Manhole 434.08 440.16 6.08 440.16 60.96 0.51 434.34 0.26 5.82 434.19 0.11 0  07:55 0.00 

MH11.1 Manhole 413.07 420.56 7.49 420.56 41.04 6.27 417.43 4.36 3.13 416.38 3.31 0  09:23 0.00 

MH11.2 Manhole 417.77 422.89 5.12 422.89 32.64 6.05 418.54 0.77 4.35 418.31 0.54 0  09:31 0.00 

MH11.3 Manhole 419.32 423.44 4.12 423.44 37.44 0.50 419.58 0.26 3.86 419.42 0.10 0  07:54 0.00 

MH12.2 Manhole 424.20 435.04 10.84 435.04 76.80 0.75 431.08 6.88 3.96 429.80 5.60 0  09:30 0.00 

MH9.1 Manhole 426.82 436.38 9.56 436.38 65.16 2.76 431.21 4.39 5.17 430.53 3.71 0  09:24 0.00 

MH9.2 Manhole 431.13 437.18 6.05 437.18 51.72 1.38 431.65 0.52 5.53 431.40 0.27 0  08:00 0.00 

MH9.3 Manhole 432.81 437.41 4.60 437.41 43.20 0.56 433.12 0.31 4.29 433.00 0.19 0  08:24 0.00 

Mud01 Creek 416.10 420.00 3.90 420.00 0.00 39.37 417.38 1.28 2.72 416.68 0.58 0  08:24 0.00 

Mud02 Creek 414.90 418.90 4.00 418.90 0.00 43.25 417.19 2.29 1.71 416.04 1.14 0  08:24 0.00 

Mud03 Culvert-IN 414.15 420.00 5.85 420.00 22.20 43.30 417.15 3.00 2.85 415.95 1.80 0  08:24 0.00 

Mud04 Culvert-OUT 413.15 420.00 6.85 420.00 34.20 43.28 414.23 1.08 5.77 413.78 0.63 0  08:24 0.00 

Swale-IN Swale 431.15 433.15 2.00 433.15 0.24 5.60 432.48 1.33 0.67 431.89 0.74 0  08:07 0.00 

Outfall 

Element Invert Boundary Peak Maximum Maximum 

ID Elevation Type Inflow HGL Depth HGL Elevation     
Attained Attained 

  (ft)   (cfs) (ft) (ft) 

Outfall 412.00 NORMAL 43.28 1.05 413.05 

Pond 

Element Invert Max Max Initial Ponded Peak Peak Peak Maximum Maximum Average Average Time of Total 

ID Elevation (Rim) (Rim) Water Area Inflow Outflow Exfiltration HGL HGL HGL HGL Maximum Time   
Elevation Offset Depth 

   
Flow Elevation Depth Elevation Depth HGL Flooded 

  (ft) (ft) (ft) (ft) (ft²) (cfs) (cfs) (cfm) (ft) (ft) (ft) (ft) (days hh:mm) (minutes) 

Pond 425.60 432.60 7.00 0.00 8870.57 9.02 5.82 0.00 431.05 5.45 429.67 4.07 0  09:31 0.00 
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B-5 Pipe and Channel Report 

Pipes 

Element Desc Inlet Outlet Length Inlet Outlet Total Slope Pipe Manning Ent / Peak Time of Max Travel Design Max/ Max/ Total Max Reported 

ID 
 

Node Node 
 

Invert Invert Drop 
 

Ø Number Exit  Flow Peak Flow Time Flow Design Total Time Flow Condition            
Losses 

 
Flow Velocity 

  
Flow Depth Surcharge Depth 

 

                 
Ratio Ratio 

   

        (ft) (ft) (ft) (ft) (%) (in)     (cfs) (d hh:mm) (ft/sec) (min) (cfs)     (min) (ft)   

Andrea01 Pipe MH10.1 MH9.2 231.00 434.08 431.87 2.21 0.96 12 0.0130 0.5 0.50 0  07:55 3.11 1.24 3.48 0.14 0.26 0.00 0.26 Calculated 

Andrea02 Pipe MH9.3 MH9.2 140.58 432.81 431.87 0.94 0.67 12 0.0130 0.5 0.56 0  08:24 2.78 0.84 2.91 0.19 0.30 0.00 0.30 Calculated 

Andrea03 Pipe MH9.2 MH9.1 222.41 431.13 429.95 1.18 0.53 12 0.0130 0.5 1.38 0  08:00 2.29 1.62 2.60 0.53 0.75 0.00 0.75 Calculated 

Andrea04 Pipe MH9.1 Pond 31.96 429.95 429.73 0.22 0.69 12 0.0130 0.5 2.75 0  08:06 3.88 0.14 2.96 0.93 1.00 194.00 1.00 SURCHARGED 

Control-IN Pipe Pond Control-IN 20.00 426.60 426.10 0.50 2.50 12 0.0130 0.5 4.00 0  09:30 5.09 0.07 5.63 0.71 1.00 1000.00 1.00 SURCHARGED 

Control-OUT Pipe Control-OUT MH11.2 54.40 426.10 418.67 7.43 13.66 12 0.0130 0.5 4.00 0  09:31 13.37 0.07 13.17 0.30 0.41 0.00 0.41 Calculated 

DMout01 Pipe MH11.2 MH11.1 173.72 417.77 415.64 2.13 1.23 18 0.0130 0.5 6.05 0  09:31 4.92 0.59 11.63 0.52 0.76 0.00 1.13 Calculated 

DMout02 Pipe MH11.1 Mud02 73.64 415.64 414.90 0.74 1.00 18 0.0130 0.5 6.27 0  09:31 4.37 0.28 10.53 0.60 1.00 124.00 1.50 SURCHARGED 

MeyersCulvert Pipe Mud03 Mud04 100.00 414.15 413.15 1.00 1.00 42 0.0110 0.5 43.28 0  08:24 7.90 0.21 118.90 0.36 0.58 0.00 2.04 Calculated 

Mocasin07 Pipe MH11.3 MH11.2 102.49 419.32 418.17 1.15 1.12 12 0.0130 0.5 0.50 0  07:54 3.23 0.53 3.77 0.13 0.25 0.00 0.25 Calculated 

Mocassin06 Pipe MH12.2 Pond 190.60 427.64 426.73 0.91 0.48 12 0.0130 0.5 0.74 0  08:00 1.61 1.97 2.46 0.30 1.00 965.00 1.00 SURCHARGED 

Moccasin01 Pipe MH_3-5 MH_3-4 117.60 440.62 436.29 4.33 3.68 12 0.0130 0.5 4.05 0  08:06 6.57 0.30 6.84 0.59 1.00 15.00 1.00 SURCHARGED 

Moccasin02 Pipe MH_3-4 MH_3-3 88.99 436.09 435.15 0.94 1.06 12 0.0130 0.5 4.79 0  08:06 6.10 0.24 3.66 1.31 1.00 86.00 1.00 SURCHARGED 

Moccasin03 Pipe MH_3-3 MH_3-2 59.11 434.95 434.35 0.60 1.02 12 0.0130 0.5 4.79 0  08:06 6.10 0.16 3.59 1.34 1.00 46.00 1.00 SURCHARGED 

Moccasin04 Pipe MH_3-2 MH_1-2 22.70 434.15 433.33 0.82 3.61 12 0.0130 0.5 4.79 0  08:06 6.10 0.06 6.77 0.71 1.00 54.00 1.00 SURCHARGED 

Moccasin05 Pipe MH_1-2 Swale-IN 395.00 433.13 431.15 1.98 0.50 15 0.0130 0.5 5.60 0  08:06 4.56 1.44 4.57 1.22 1.00 37.00 1.25 SURCHARGED 

OverFlow Pipe Pond MH11.2 48.40 430.85 418.67 12.18 25.17 18 0.0130 0.5 1.82 0  09:31 13.23 0.06 52.70 0.03 0.13 0.00 0.20 Calculated 

RedHawk01 Pipe MH_2-1 MH_1-2 390.71 436.46 433.33 3.13 0.80 12 0.0130 0.5 0.81 0  08:06 1.92 3.39 3.19 0.25 0.67 0.00 0.67 Calculated 

Channels 

Element Desc Inlet Outlet Length Inlet Outlet Total Slope Channel Channel Manning Ent 
/ 

Peak Time of Max Travel Design Max/ Max/ Total Max 

ID 
 

Node Node 
 

Invert Invert Drop 
 

Height Width Number Exit Flow Peak Flow Time Flow Design Total Time Flow               
Flow Velocity 

  
Flow Depth Surcharge Depth                   
Ratio Ratio 

  

        (ft) (ft) (ft) (ft) (%) (ft) (ft)     (cfs) (d hh:mm) (ft/sec) (min) (cfs)     (min) (ft) 

MoccasinSwale Channel Swale-
IN 

Pond 150.00 431.13 430.13 1.00 0.67 2.00 10.00 0.070 0.5 5.57 0  08:07 1.56 1.60 22.34 0.25 0.46 0.00 0.93 

MudCreek01 Channel Mud01 Mud02 120.00 416.10 414.90 1.20 1.00 4.00 20.00 0.070 0.5 39.31 0  08:18 1.21 1.65 341.95 0.11 0.45 0.00 1.78 

MudCreek02 Channel Mud02 Mud03 75.00 414.90 414.15 0.75 1.00 4.00 20.00 0.070 0.5 43.15 0  08:24 0.83 1.51 341.95 0.13 0.66 0.00 2.64 

MudCreek03 Channel Mud04 Outfall 115.00 413.15 412.00 1.15 1.00 4.00 20.00 0.070 0.5 43.28 0  08:24 2.03 0.94 341.95 0.13 0.27 0.00 1.07 
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B-6 Moccasin Way 01-05 Profile 
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B-7 Moccasin Way 06 Profile 
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B-8 Moccasin Way 06 Profile 
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B-9 Red Hawk Drive Profile 
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B-10 Andrea Street 01 Profile 
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B-11 Andrea Street 02-04 Profile 
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B-12 Swale Pond & Control Weir Profile 

 

Control Structure 
Orifices 
(All Surcharged)__ 
6”Ø     –  ie 430.10’ 
5”Ø     –  ie 428.60’ 
3”Ø     –  ie 427.60’ 
3.5”Ø  –  ie 426.60’ 
6”Ø     –  ie 426.10’ 

Emergency Overflow IN 

Emergency Overflow OUT 
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B-13 Deer Meadows Subdivision Outflow to Mud Creek 

 

OUT to Mud Creek 
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B-14 Mud Creek Profile 

 

Myers Road 

IN from Deer Meadows 

Mud Creek 
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Appendix 'C' ‒  USGS Soil Survey 
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