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ACRONYMS

APN Assessor's Parcel Number
BMP Best Management Practice
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
WQTR Water Quality Technical Report
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PDP WQTR PREPARER'S CERTIFICATION PAGE

Project Name: WESTMONT LA MESA ASSISTED LIVING

Permit Application Number: [Insert Permit Application Number]

PREPARER'S CERTIFICATION

I hereby declare that I am the Engineer in Responsible Charge of design of storm water best
management practices (BMPs) for this project, and that I have exercised responsible charge over the
design of the BMPs as defined in Section 6703 of the Business and Professions Code, and that the design
is consistent with the PDP requirements of the City of La Mesa  BMP Design Manual, which is a design
manual for compliance with local City of La Mesa and regional MS4 Permit (California Regional Water
Quality Control Board San Diego Region Order No. R9-2015-0100) requirements for storm water
management.

I have read and understand that the City of La Mesa has adopted minimum requirements for managing
urban runoff, including storm water, from land development activities, as described in the BMP Design
Manual.  I  certify  that  this  PDP  WQTR  has  been  completed  to  the  best  of  my  ability  and  accurately
reflects the project being proposed and the applicable BMPs proposed to minimize the potentially
negative impacts of this project's land development activities on water quality. I understand and
acknowledge that the plan check review of this PDP WQTR by City staff is confined to a review and does
not relieve me, as the Engineer in Responsible Charge of design of storm water BMPs for this project, of
my responsibilities for project design.

________________________________________________________
Engineer of Work's Signature, PE Number & Expiration Date

JUSTIN BECKER, P.E.
________________________________________________________
Print Name

KIMLEY-HORN AND ASSOCIATES
________________________________________________________
Company

04/08/2016
____________________________
Date

Engineer's Seal:
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PDP WQTR PROJECT OWNER'S CERTIFICATION PAGE

Project Name: WESTMONT LA MESA ASSISTED LIVING
Permit Application Number: [Insert Permit Application Number]

PROJECT OWNER'S CERTIFICATION

This PDP WQTR has been prepared for Westmont Development LP by Kimley-Horn and Associates. The
PDP WQTR is intended to comply with the PDP requirements of the City of La Mesa BMP Design Manual,
which is a design manual for compliance with local City of La Mesa and regional MS4 Permit (California
Regional Water Quality Control Board San Diego Region Order No. R9-2015-0100) requirements for
storm water management.

I have read and understand that the City of La Mesa has adopted minimum requirements for managing
urban runoff, including storm water, from construction and land development activities.

I  certify that the BMPs selected on this form will  be implemented to minimize the potentially negative
impacts of this project's construction and land development activities on water quality. I further agree
to install, monitor, maintain, or revise the selected BMPs to ensure their effectiveness. I also understand
that non-compliance with the City's WPO and Grading Ordinance may result in enforcement by the City,
including fines, cease and desist orders, or other actions.

While I own the subject property, I am responsible for the implementation of the provisions of this plan.
If I transfer my interest in the property, my successor-in-interest shall bear the aforementioned
responsibility to implement the best management practices (BMPs) described within this plan. A signed
copy of this document shall be available on the subject property into perpetuity.

________________________________________________________
Project Owner's Signature

________________________________________________________
Print Name

________________________________________________________
Company

____________________________
Date
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SUBMITTAL RECORD

Use  this  Table  to  keep  a  record  of  submittals  of  this  PDP  WQTR.  Each  time  the  PDP  WQTR  is  re-
submitted, provide the date and status of the project. In column 4 summarize the changes that have
been made or indicate if response to plancheck comments is included. When applicable, insert response
to plancheck comments behind this page.

Submittal
Number

Date Project Status Summary of Changes

1 04/12/2016 üPreliminary Design /
Planning/ CEQA
üFinal Design

Initial Submittal

2 üPreliminary Design /
Planning/ CEQA
üFinal Design

3 üPreliminary Design /
Planning/ CEQA
üFinal Design

4 üPreliminary Design /
Planning/ CEQA
üFinal Design
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PROJECT VICINITY MAP

Project Name: WESTMONT LA MESA ASSISTED LIVING
Permit Application Number: [Insert Permit Application Number]
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Storm Water Intake Form

Applicability of Permanent, Post-Construction
Storm Water BMP Requirements

Project Identification
Project Name: WESTMONT LA MESA ASSISTED LIVING
Permit Application Number: Date:
Project Address:
Murray Drive, La Mesa, CA

Assessor's Parcel Number(s): 490-390-17-00 and 490-390-23-00
Project Owner
Westmont Development LP
7660 Fay Avenue, Suite N
La Jolla, CA 92037

Plans Prepared By
Justin Becker, P.E.
Kimley-Horn and Associates
401 B Street, Suite 600, San Diego CA 92101
Main: (619) 234-9411
Direct: (619)744-0169

Determination of Requirements
Step Answer Progression

Step 1: Is the project a "development
project"?
See page 2 of this form for a list of permits
and approvals that would be considered
projects.
See Section 1.3 of the BMP Design Manual
for further guidance.

üYes Go to Step 2.

No Stop.
Permanent BMP requirements do not apply. No
WQTR will be required. Provide discussion below.

Form I-1
Step Answer Progression

Step 2: Is the project west or east of the
Pacific / Salton Sea Divide?
See below for discussion and an exhibit of
the Pacific / Salton Sea Divide.

üWest Go to Step 3.

East Standard Project requirements apply, including
Standard Project WQTR.
Go to Standard Project WQTR.
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Form I-1
Step Answer Progression

Step 3: Is the project a Standard Project,
Priority Development Project (PDP), or
exception to PDP definitions?

To answer this item, complete the Project
Type Determination Checklist on Pages 5
and 6 of this form, and see PDP exemption
information below.
For further guidance, see Section 1.4 of
the BMP Design Manual in its entirety.

Standard
Project

Standard Project requirements apply, including
Standard Project WQTR.
Go to Standard Project WQTR.

üPDP Standard and PDP requirements apply, including
PDP WQTR.
Go to PDP WQTR.

Exception to
PDP
definitions*

Standard Project requirements apply, and any
additional requirements specific to the type of
project. Provide discussion and list any additional
requirements below in this form.
Go to Standard Project WQTR.

*Exceptions to PDP definitions: The City staff have the discretion to exempt certain projects from being defined as
PDPs, or to apply alternative PDP requirements as follows: (A) New or retrofit  paved sidewalks,  bicycle lanes, or
trails that meet the following criteria: (i) Designed and constructed to direct storm water runoff to adjacent
vegetated areas, or other non-erodible permeable areas; OR (ii) Designed and constructed to be hydraulically
disconnected from paved streets or roads [i.e., runoff from the new improvement does not drain directly onto
paved streets or roads]; OR (iii) Designed and constructed with permeable pavements or surfaces in accordance
with US EPA Green Streets Guidance; (B) Retrofitting or redevelopment of existing paved alleys, streets or roads
that are designed and constructed in accordance with the US EPA Green Streets Guidance.
Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:
Not Applicable – Project in a Priority Development Project

Storm Water Intake Form Certification
Step 4: Sign and date the certification

Applicant Certification: I have read and understand that the City of La Mesa has adopted minimum requirements
for managing urban runoff, including storm water, from construction and land development activities. I certify
that this intake form has been completed to the best of my ability and accurately reflects the project being
proposed. I also understand that non-compliance with the City's WPO and Grading Ordinance may result in
enforcement by the City, including fines, cease and desist orders, or other actions.
Signature of Applicant: Date:
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Project Type Determination Checklist
Project Type Determination: Standard Project or Priority Development Project (PDP)

The project is (select one):
ü New Development � Redevelopment

The total proposed newly created or replaced impervious area is: 101,843 ft2 (2.338) acres
Is the project in any of the following categories, (a) through (f)?
Yes
ü

No
�

(a) New development projects that create 10,000 square feet or more of impervious
surfaces (collectively over the entire project site). This includes commercial,
industrial, residential, mixed-use, and public development projects on public or
private land.

Yes
�

No
ü

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of
impervious surface (collectively over the entire project site on an existing site of
10,000 square feet or more of impervious surfaces). This includes commercial,
industrial, residential, mixed-use, and public development projects on public or
private land.

Yes
�

No
ü

(c) New and redevelopment projects that create and/or replace 5,000 square feet or
more of impervious surface (collectively over the entire project site), and support
one or more of the following uses:

(i) Restaurants. This category is defined as a facility that sells prepared foods
and drinks for consumption, including stationary lunch counters and
refreshment stands selling prepared foods and drinks for immediate
consumption (Standard Industrial Classification (SIC) code 5812).

(ii) Hillside development projects. This category includes development on any
natural slope that is twenty-five percent or greater.

(iii)  Parking lots. This category is defined as a land area or facility for the
temporary parking or storage of motor vehicles used personally, for business,
or for commerce.

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined
as any paved impervious surface used for the transportation of automobiles,
trucks, motorcycles, and other vehicles.
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Form I-2
Yes
�

No
ü

(d) New or redevelopment projects that create and/or replace 2,500 square feet or
more of impervious surface (collectively over the entire project site), and discharging
directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes
flow that is conveyed overland a distance of 200 feet or less from the project to the
ESA, or conveyed in a pipe or open channel any distance as an isolated flow from the
project to the ESA (i.e. not commingled with flows from adjacent lands).

Note: ESAs are areas that include but are not limited to all Clean Water Act
Section 303(d) impaired water bodies; areas designated as Areas of Special
Biological Significance by the State Water Board and San Diego Water Board;
State Water Quality Protected Areas; water bodies designated with the RARE
beneficial use by the State Water Board and San Diego Water Board; and any
other equivalent environmentally sensitive areas which have been identified by
the Copermittees. See BMP Design Manual Section 1.4.2 for additional
guidance.

Yes
�

No
ü

(e) New development projects, or redevelopment projects that create and/or replace
5,000 square feet or more of impervious surface, that support one or more of the
following uses:

(i) Automotive repair shops. This category is defined as a facility that is
categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532-
7534, or 7536-7539.

(ii) Retail gasoline outlets (RGOs). This category includes RGOs that meet the
following criteria: (a) 5,000 square feet or more or (b) a projected Average
Daily Traffic (ADT) of 100 or more vehicles per day.

Yes
�

No
ü

(f) New or redevelopment projects that result in the disturbance of one or more acres
of land and are expected to generate pollutants post construction.

Note: See BMP Design Manual Section 1.4.2 for additional guidance.

Does the project meet the definition of one or more of the Priority Development Project categories (a)
through (f) listed above?
�  No – the project is not a Priority Development Project (Standard Project).
ü Yes – the project is a Priority Development Project (PDP).

The following is for redevelopment PDPs only:

The area of existing (pre-project) impervious area at the project site is:  ________ ft 2 (A)
The total proposed newly created or replaced impervious area is ________ ft2 (B)
Percent impervious surface created or replaced (B/A)*100: _______%
The percent impervious surface created or replaced is (select one based on the above calculation):

� less than or equal to fifty percent (50%) – only new impervious areas are considered PDP
OR
�  greater than fifty percent (50%) – the entire project site is a PDP
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Site Information Checklist
For PDPs

Project Summary Information
Project Name WESTMONT LA MESA ASSISTED LIVING

Project Address Murray Drive, La Mesa, CA

Assessor's Parcel Number(s) (APN(s)) 490-390-17-00 and 490-390-23-00

Permit Application Number
Project Hydrologic Unit Select One:

Santa Margarita 902
San Luis Rey 903
Carlsbad 904
San Dieguito 905
Penasquitos 906
ü San Diego 907
Pueblo San Diego 908
Sweetwater 909
Otay 910
Tijuana 911

Project Watershed
(Complete Hydrologic Unit, Area, and Subarea
Name with Numeric Identifier)

Hydrologic Unit: San Diego
Hydrologic Sub-Area Name: Mission San Diego
Hydrologic Sub-Area #: 907.11
Watershed: Lower San Diego
Subwatershed: Murray Reservoir
Hydrologic Unit Code: 180703040704

Parcel Area
(total area of Assessor's Parcel(s) associated
with the project)

3.33 Acres   (145,055 Square Feet)

Area to be Disturbed by the Project
(Project Area) 3.15 Acres   (137,200 Square Feet)

Project Proposed Impervious Area
(subset of Project Area) 2.13 Acres (92,900 Square Feet)

Project Proposed Pervious Area
(subset of Project Area) 1.02 Acres (44,300 Square Feet)

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Parcel Area.
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Form I-3B Page 2 of 10
Description of Existing Site Condition

Current Status of the Site (select all that apply):
Existing development
üPreviously graded but not built out

Demolition completed without new construction
Agricultural or other non-impervious use
üVacant, undeveloped/natural

Description / Additional Information:
The existing site is a previously graded and currently a vacant lot.

Existing Land Cover Includes (select all that apply):
üVegetative Cover

Non-Vegetated Pervious Areas
Impervious Areas

Description / Additional Information:
The existing site is graded bare soil with minimal vegetation.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
NRCS Type A
NRCS Type B
NRCS Type C
üNRCS Type D

Approximate Depth to Groundwater (GW):
GW Depth < 5 feet
5 feet < GW Depth < 10 feet
10 feet < GW Depth < 20 feet
üGW Depth > 20 feet

According to the Geotechnical Investigation Report, dated December 29, 2015, prepared for Westmont
of La Mesa by Geocon Incorporated, “groundwater was not encountered during field investigation and is
not anticipated to significantly impact project development”.
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Existing Natural Hydrologic Features (select all that apply):
üWatercourses
üSeeps
üSprings
üWetlands
üNone

Description / Additional Information:
The project site is within the Mission San Diego Hydrologic Sub Area 907.11 which is within the Lower
San Diego watershed.
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I-3B Page 3 of 10
Description of Existing Site Drainage Patterns

How is storm water runoff conveyed from the site? At a minimum, this description should answer:
(1) whether existing drainage conveyance is natural or urban;
(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas, design
flows, and locations where offsite flows enter the project site, and summarize how such flows are
conveyed through the site;
(3)Provide details regarding existing project site drainage conveyance network, including any existing
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or
constructed channels; and
(4) Identify all discharge locations from the existing project site along with a summary of conveyance
system size and capacity for each of the discharge locations. Provide summary of the pre-project
drainage areas and design flows to each of the existing runoff discharge locations.

Describe existing site drainage patterns:

Current drainage patterns have the site separated by a ridge line that runs east to west across the
middle of the site.  On the north half of the site, water sheet flows north until it is collected into an
existing 2’ grated drop inlet. This inlet is connected to the existing storm drain system that runs across
the northeast corner of the site. The southern portion of the site drains to one of two low points located
east and west of the entry from Murray Drive. The low point on the east side of the entry collects runoff
and discharges it through a 24” pipe to a sidewalk underdrain where it then travels in the northern
gutter of Murray Drive. A curb inlet intercepts the gutter flows and then discharges to the 24” storm
drain that runs across Murray Drive. The low point on the west side of the entry collects flows via a 24”
grated inlet and discharges them to the curb inlet along the northern gutter of Murray Drive. The water
then continues to the existing 24” storm drain in Murray Drive.
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I-3B Page 4 of 10
Description of Proposed Site Development

Project Description / Proposed Land Use and/or Activities:
The proposed project is an assisted living facility for senior citizens.

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots,
courtyards, athletic courts, other impervious features):
The proposed impervious areas consist of a 44,766 square-foot building, a courtyard area, sidewalks and
parking areas.

List/describe proposed pervious features of the project (e.g., landscape areas):
The proposed pervious areas consist of trees, shrubs, lawn and groundcover. Landscaped areas will be
provided around the perimeter of the site where required and feasible.
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Does the project include grading and changes to site topography?
ü Yes
     No

Description / Additional Information:
The proposed grading does not significantly alter the existing site topography or overall drainage
patterns. The site will have a ridgeline running east to west across the site. Runoff will now be diverted
via overland flows and gutter flows to biofiltration basins before being discharged. The project will not
discharge concentrated flows to Murray Road.
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Form I-3B Page 5 of 10
Description of Proposed Site Drainage Patterns

Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?
ü Yes
No

If yes, provide details regarding the proposed project site drainage conveyance network, including storm
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or
constructed channels, and the method for conveying offsite flows through or around the proposed
project site. Identify all discharge locations from the proposed project site along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide a summary of pre- and
post-project drainage areas and design flows to each of the runoff discharge locations. Reference the
drainage study for detailed calculations.

Describe proposed site drainage patterns:
Storm water generated by the proposed development will surface flow to a storm drain conveyance
network consisting of curb cuts, inlets and gutters. This network routes flows to five biofiltration basins
where the water will be treated, detained, and then discharged into the existing storm drain network.



CITY OF LA MESA PDP WQTR
PDP WQTR Preparation Date: APRIL 2016

Form I-3B Page 6 of 10
Identify whether any of the following features, activities, and/or pollutant source areas will be present
(select all that apply):
ü On-site storm drain inlets

Interior floor drains and elevator shaft sump pumps
Interior parking garages
Need for future indoor & structural pest control

ü Landscape/Outdoor Pesticide Use
ü Pools, spas, ponds, decorative fountains, and other water features

Food service
Refuse areas
Industrial processes
Outdoor storage of equipment or materials
Vehicle and Equipment Cleaning
Vehicle/Equipment Repair and Maintenance
Fuel Dispensing Areas
Loading Docks
Fire Sprinkler Test Water
Miscellaneous Drain or Wash Water
ü Plazas, sidewalks, and parking lots

Description / Additional Information:
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Form I-3B Page 7 of 10
Identification and Narrative of Receiving Water and Pollutants of Concern

Describe flow path of storm water from the project site discharge location(s), through urban storm
conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, and ultimate
discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable):

Storm water discharges the site in an existing storm drain conveyance network at two locations: one on
the north side of the property and one on the south side of the property at Murray Drive. The north
conveyance network consists of an existing 30 inch pipe flowing east to west. The south conveyance
network consists of an existing 24 inch pipe flowing south to an existing point of connection in Murray
Drive. Both conveyance systems drain toward the west and eventually discharge to the San Diego River
which outlets at the Pacific Ocean.

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired
water bodies:

303(d) Impaired Water Body Pollutant(s)/Stressor(s)
TMDLs / WQIP Highest Priority

Pollutant
San Diego River Enterococcus

Fecal Coliform
Low Dissolved Oxygen
Manganese
Nitrogen
Phosphorus
Total Dissolved Solids
Toxicity

Pacific Ocean Enterococcus
Total Coliform

Identification of Project Site Pollutants*
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate in
an alternative compliance program unless prior lawful approval to meet earlier PDP requirements is
demonstrated)
Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP
Design Manual Appendix B.6):

Pollutant
Not Applicable to the

Project Site
Expected from the

Project Site
Also a Receiving Water

Pollutant of Concern

Sediment X

Nutrients X X

Heavy Metals X X

Organic Compounds X

Trash & Debris X
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Oxygen Demanding
Substances X

Oil & Grease X

Bacteria & Viruses X

Pesticides X
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Form I-3B Page 8 of 10
Hydromodification Management Requirements

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)?
ü Yes, hydromodification management flow control structural BMPs required.
� No, the project will discharge runoff directly to existing underground storm drains discharging directly

to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed
embayments, or the Pacific Ocean.

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption by
the WMAA for the watershed in which the project resides.

Description / Additional Information (to be provided if a 'No' answer has been selected above):

Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist
within the project drainage boundaries?
� Yes
ü No, No critical coarse sediment yield areas to be protected based on WMAA maps

If yes, have any of the optional analyses presented in Section 6.2 of the BMP Design Manual been
performed?
� 6.2.1 Verification of Geomorphic Landscape Units (GLUs) Onsite
� 6.2.2 Downstream Systems Sensitivity to Coarse Sediment
� 6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite
ü No optional analyses performed, the project will avoid critical coarse sediment yield areas identified
based on WMAA maps

If optional analyses were performed, what is the final result?
� No critical coarse sediment yield areas to be protected based on verification of GLUs onsite
� Critical coarse sediment yield areas exist but additional analysis has determined that protection is not

required. Documentation attached in Attachment 2.b of the WQTR.
� Critical coarse sediment yield areas exist and require protection. The project will implement

management measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are
identified on the WQTR Exhibit.

Discussion / Additional Information:
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Form I-3B Page 9 of 10
Flow Control for Post-Project Runoff*

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's
HMP Exhibit and a receiving channel identification name or number correlating to the project's HMP
Exhibit.

POC #1
POC #2

Has a geomorphic assessment been performed for the receiving channel(s)?
� No, the low flow threshold is 0.1Q2 (default low flow threshold)
� Yes, the result is the low flow threshold is 0.1Q2
�  Yes, the result is the low flow threshold is 0.3Q2
ü Yes, the result is the low flow threshold is 0.5Q2

If a geomorphic assessment has been performed, provide title, date, and preparer:

Westmost Assisted Living
April 4, 2016
Chang Consultants

Discussion / Additional Information: (optional)
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Form I-3B Page 10 of 10
Other Site Requirements and Constraints

When applicable, list other site requirements or constraints that will influence storm water
management design, such as zoning requirements including setbacks and open space, or local codes
governing minimum street width, sidewalk construction, allowable pavement types, and drainage
requirements.

The project consists of Type D soils, which has limited infiltration capabilities. Therefore, infiltration
BMPs are not feasible. Biofiltration swales and detention basins will require underdrains as well as an
impermeable liner.

Optional Additional Information or Continuation of Previous Sections As Needed
This space provided for additional information or continuation of information from previous sections as
needed.
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Source Control BMP Checklist
for All Development Projects

(Standard Projects and Priority Development Projects)

Form I-4

Source Control BMPs
All development projects must implement source control BMPs SC-1 through SC-6 where applicable and
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement
source control BMPs shown in this checklist.

Answer each category below pursuant to the following.
· "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or

Appendix E of the Model BMP Design Manual. Discussion / justification is not required.
· "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /

justification must be provided.
· "N/A" means the BMP is not applicable at the project site because the project does not include the

feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas).
Discussion / justification may be provided.

Source Control Requirement Applied?
SC-1 Prevention of Illicit Discharges into the MS4 üYes No N/A
Discussion / justification if SC-1 not implemented:

SC-2 Storm Drain Stenciling or Signage üYes No N/A
Discussion / justification if SC-2 not implemented:

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On,
Runoff, and Wind Dispersal

Yes No üN/A

Discussion / justification if SC-3 not implemented:
No outdoor material storage is anticipated.

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall,
Run-On, Runoff, and Wind Dispersal

Yes No üN/A

Discussion / justification if SC-4 not implemented:
No outdoor material storage is anticipated.
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Form I-4 Page 2 of 2
Source Control Requirement Applied?

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and
Wind Dispersal

üYes No N/A

Discussion / justification if SC-5 not implemented:

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants
(must answer for each source listed below)
ü On-site storm drain inlets
Interior floor drains and elevator shaft sump pumps
Interior parking garages
Need for future indoor & structural pest control
ü Landscape/Outdoor Pesticide Use
Pools, spas, ponds, decorative fountains, and other water features
Food service
Refuse areas
Industrial processes
Outdoor storage of equipment or materials
Vehicle and Equipment Cleaning
Vehicle/Equipment Repair and Maintenance
Fuel Dispensing Areas
Loading Docks
Fire Sprinkler Test Water
Miscellaneous Drain or Wash Water
ü Plazas, sidewalks, and parking lots

ü Yes
Yes
Yes
Yes
ü Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
ü Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

N/A
ü N/A
ü N/A
ü N/A
N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
ü N/A
N/A

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are
discussed. Justification must be provided for all "No" answers shown above.
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Site Design BMP Checklist
for All Development Projects

(Standard Projects and Priority Development Projects)

Form I-5

Site Design BMPs
All development projects must implement site design BMPs SD-1 through SD-8 where applicable and
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement
site design BMPs shown in this checklist.

Answer each category below pursuant to the following.
· "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or

Appendix E of the Model BMP Design Manual. Discussion / justification is not required.
· "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /

justification must be provided.
· "N/A" means the BMP is not applicable at the project site because the project does not include the

feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve).
Discussion / justification may be provided.

Site Design Requirement Applied?
SD-1 Maintain Natural Drainage Pathways and Hydrologic Features üYes No N/A
Discussion / justification if SD-1 not implemented:

SD-2 Conserve Natural Areas, Soils, and Vegetation üYes No N/A
Discussion / justification if SD-2 not implemented:

SD-3 Minimize Impervious Area üYes No N/A
Discussion / justification if SD-3 not implemented:

SD-4 Minimize Soil Compaction Yes No üN/A
Discussion / justification if SD-4 not implemented:

SD-5 Impervious Area Dispersion üYes No N/A
Discussion / justification if SD-5 not implemented:
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Form I-5 Page 2 of 2
Site Design Requirement Applied?

SD-6 Runoff Collection üYes No N/A
Discussion / justification if SD-6 not implemented:

SD-7 Landscaping with Native or Drought Tolerant Species üYes No N/A
Discussion / justification if SD-7 not implemented:

SD-8 Harvesting and Using Precipitation Yes üNo N/A
Discussion / justification if SD-8 not implemented:

Harvest and use is not feasible. Refer to Form I-7 in Attachment 1.



CITY OF LA MESA PDP WQTR
PDP WQTR Preparation Date: APRIL 2016

Summary of PDP Structural BMPs Form I-6 (PDPs)

Project Identification
Project Name WESTMONT LA MESA ASSISTED LIVING
Permit Application Number

PDP Structural BMPs
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP
Design Manual). Selection of PDP structural BMPs for storm water pollutant control must be based on
the selection process described in Chapter 5. PDPs subject to hydromodification management
requirements must also implement structural BMPs for flow control for hydromodification management
(see Chapter 6 of the BMP Design Manual). Both storm water pollutant control and flow control for
hydromodification management can be achieved within the same structural BMP(s).

PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This
may include requiring the project owner or project owner's representative and engineer of record to
certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). PDP structural
BMPs must be maintained into perpetuity, and the local jurisdiction must confirm the maintenance (see
Section 7 of the BMP Design Manual).

Use this form to provide narrative description of the general strategy for structural BMP implementation
at the project site in the box below. Then complete the PDP structural BMP summary information sheet
(page 3 of this form) for each structural BMP within the project (copy the BMP summary information
page as many times as needed to provide summary information for each individual structural BMP).
Describe the general strategy for structural BMP implementation at the site. This information must
describe how the steps for selecting and designing storm water pollutant control BMPs presented in
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow
control BMPs are integrated or separate.

To treat storm water runoff and mitigate pollutants, biofiltration was selected as the BMP. Harvesting
and reuse was deemed infeasible due to the limited demand for reuse. Infiltration is an unacceptable
form of treatment due to the sites poor infiltration rates caused by Type D soil. Biofiltration will be used
to in combination with flow control measures. Each basin was sized in accordance with the City of La
Mesa sizing tables. The low flow threshold was determined to be 0.5 of the two year flow (Q2).
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Form I-6 Page 3 of 12
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. A
Construction Plan Sheet No. TBD
Type of structural BMP:
üBiofiltration (BF-1)
üBiofiltration with Nutrient Sensitive Media Design (BF-2)

Purpose:
üCombined pollutant control and hydromodification control

Who will certify construction of this BMP?
Provide name and contact information for the
party responsible to sign BMP verification forms
(See Section 1.12 of the BMP Design Manual)

Justin Becker, P.E.
401 B Street, Suite 600, San Diego CA 92101
(619) 234-9411

Who will be the final owner of this BMP? Westmont Development LP

Who will maintain this BMP into perpetuity? Westmont Development LP

What is the funding mechanism for maintenance? Westmont Development LP
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Form I-6 Page 4 of 12
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. B
Construction Plan Sheet No. TBD
Type of structural BMP:
üBiofiltration (BF-1)
üBiofiltration with Nutrient Sensitive Media Design (BF-2)

Purpose:
üCombined pollutant control and hydromodification control

Who will certify construction of this BMP?
Provide name and contact information for the
party responsible to sign BMP verification forms
(See Section 1.12 of the BMP Design Manual)

Justin Becker, P.E.
401 B Street, Suite 600, San Diego CA 92101
(619) 234-9411

Who will be the final owner of this BMP? Westmont Development LP

Who will maintain this BMP into perpetuity? Westmont Development LP

What is the funding mechanism for maintenance? Westmont Development LP
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Form I-6 Page 5 of 12
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. C
Construction Plan Sheet No. TBD
Type of structural BMP:
üBiofiltration (BF-1)
üBiofiltration with Nutrient Sensitive Media Design (BF-2)

Purpose:
üCombined pollutant control and hydromodification control

Who will certify construction of this BMP?
Provide name and contact information for the
party responsible to sign BMP verification forms
(See Section 1.12 of the BMP Design Manual)

Justin Becker, P.E.
401 B Street, Suite 600, San Diego CA 92101
(619) 234-9411

Who will be the final owner of this BMP? Westmont Development LP

Who will maintain this BMP into perpetuity? Westmont Development LP

What is the funding mechanism for maintenance? Westmont Development LP
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Form I-6 Page 6 of 12
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. E
Construction Plan Sheet No. TBD
Type of structural BMP:
üBiofiltration (BF-1)
üBiofiltration with Nutrient Sensitive Media Design (BF-2)

Purpose:
üCombined pollutant control and hydromodification control

Who will certify construction of this BMP?
Provide name and contact information for the
party responsible to sign BMP verification forms
(See Section 1.12 of the BMP Design Manual)

Justin Becker, P.E.
401 B Street, Suite 600, San Diego CA 92101
(619) 234-9411

Who will be the final owner of this BMP? Westmont Development LP

Who will maintain this BMP into perpetuity? Westmont Development LP

What is the funding mechanism for maintenance? Westmont Development LP
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Form I-6 Page 7 of 12
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. H
Construction Plan Sheet No. TBD
Type of structural BMP:
üBiofiltration (BF-1)
üBiofiltration with Nutrient Sensitive Media Design (BF-2)

Purpose:
üCombined pollutant control and hydromodification control

Who will certify construction of this BMP?
Provide name and contact information for the
party responsible to sign BMP verification forms
(See Section 1.12 of the BMP Design Manual)

Justin Becker, P.E.
401 B Street, Suite 600, San Diego CA 92101
(619) 234-9411

Who will be the final owner of this BMP? Westmont Development LP

Who will maintain this BMP into perpetuity? Westmont Development LP

What is the funding mechanism for maintenance? Westmont Development LP

Form I-6 Page 8 of 12
Structural BMP ID No. A
Construction Plan Sheet No. TBD
Discussion (as needed):
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Form I-6 Page 9 of 12
Structural BMP ID No. B
Construction Plan Sheet No. TBD
Discussion (as needed):

Form I-6 Page 10 of 12
Structural BMP ID No. C
Construction Plan Sheet No. TBD
Discussion (as needed):

Form I-6 Page 11 of 12
Structural BMP ID No. E
Construction Plan Sheet No. TBD
Discussion (as needed):
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Form I-6 Page 12 of 12
Structural BMP ID No. H
Construction Plan Sheet No. TBD
Discussion (as needed):
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PDP Structural BMP Verification
For DPW Permitted Land Development Projects

Form I-12 (PDPs)

Project Summary Information
Project Name Westmont La Mesa Assisted Living

Permit Application Number (e.g., L-grading) TBD

Project Address Murray Drive La Mesa, Ca

Assessor's Parcel Number(s) (APN(s)) 490-390-17-00 and 490-390-23-00

Project Watershed
(Complete Hydrologic Unit, Area, and Subarea
Name with Numeric Identifier)

Hydrologic Unit: San Diego
Hydrologic Sub-Area Name: Mission San Diego
Hydrologic Sub-Area #: 907.11
Watershed: Lower San Diego
Subwatershed: Murray Reservoir
Hydrologic Unit Code: 180703040704

Maintenance Notification / Agreement No. TBD

Responsible Party for Construction Phase
Developer's Name Westmont Development LP

Address 7660 Fay Avenue, Suite N
La Jolla. CA 92037

Email Address
Phone Number
Engineer of Work Justin Becker, P.E.

Engineer's Phone Number (619) 234-9411
Responsible Party for Ongoing Maintenance

Owner's Name(s)* Westmont Development LP

Address 7660 Fay Avenue, Suite N
La Jolla. CA 92037

Email Address
Phone Number
*Note: If a corporation or LLC, provide information for principal partner or Agent for Service of Process.
If an HOA, provide information for the Board or property manager at time of project closeout.
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Form I-12 Page 2 of 4
Structural BMPs (S-BMPs)*

(List all from WQTR)
S-BMP ID No. Lot Number

or
Location

Description / Type Construction Plan
Sheet No.

A SE Corner Biofiltration with flow control TBD
B SW Corner Biofiltration with flow control TBD
C NW Corner Biofiltration with flow control TBD
E West PL Biofiltration with flow control TBD
H SE Corner Biofiltration with flow control TBD

*All Priority Development Projects (PDPs) require a S-BMP
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Form I-12 Page 3 of 4

Checklist for Applicant to submit to PDCI:

 Copy of the final accepted WQTR and any accepted addendum.
 Copy of the most current plan showing the Stormwater Structural BMP Table, plans/cross-
section sheets of the Structural BMPs and the location of each verified as-built Structural BMP.

 Photograph of each Structural BMP.
 Photograph(s) of each Structural BMP during the construction process to illustrate proper
construction.

 Copy of the approved Structural BMP maintenance agreement and associated security

By signing below, I certify that the Structural BMP(s) for this project have been constructed and all BMPs
are in substantial conformance with the approved plans and applicable regulations. I understand the
City  reserves  the  right  to  inspect  the  above  BMPs  to  verify  compliance  with  the  approved  plans  and
Watershed Protection Ordinance (WPO). Should it be determined that the BMPs were not constructed
to plan or code, corrective actions may be necessary before permits can be closed.

Please sign your name and seal.

Professional Engineer's Printed Name:

____________________________________________

Professional Engineer's Signed Name:

____________________________________________

Date: _______________________________________

[SEAL]
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Form I-12 Page 4 of 4

OFFICIAL USE ONLY:

For PDCI:

PDCI Inspector: _______________________________________________

Date Project has/expects to close: ________________________________

Date verification received from EOW: _____________________________

By signing below, PDCI Inspector concurs that every noted Structural BMP has been installed per plan.

PDCI Inspector’s Signature: __________________________________ Date: _____________________

FOR WPP:

Date Received from PDCI: _________________________________________

WPP Submittal Reviewer:__________________________________________

WPP Reviewer concurs that the information provided for the following Structural BMPs is acceptable to
enter into the Structural BMP Maintenance verification inventory:

List acceptable Structural BMPs:

WPP Reviewer’s Signature: __________________________________ Date: _____________
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ATTACHMENT 1
BACKUP FOR PDP POLLUTANT CONTROL BMPS

This is the cover sheet for Attachment 1.

Indicate which Items are Included behind this cover sheet:

Attachment
Sequence

Contents Checklist

Attachment 1a DMA Exhibit (Required)

See DMA Exhibit Checklist on the back of
this Attachment cover sheet.

üIncluded

Attachment 1b Tabular Summary of DMAs Showing DMA
ID matching DMA Exhibit, DMA Area, and
DMA Type (Required)*

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

üIncluded on DMA Exhibit in
Attachment 1a

Attachment 1c Form  I-7, Harvest and Use Feasibility
Screening Checklist (Required unless the
entire project will use infiltration BMPs)

Refer  to  Appendix  B.3-1  of  the  BMP
Design Manual to complete Form I-7.

üIncluded

Attachment 1d Form  I-8, Categorization of Infiltration
Feasibility Condition (Required unless the
project will use harvest and use BMPs)

Refer to Appendices C and D of the BMP
Design Manual to complete Form I-8.

üIncluded

Attachment 1e Pollutant Control BMP Design
Worksheets / Calculations (Required)

Refer  to  Appendices  B  and E  of  the BMP
Design Manual for structural pollutant
control BMP design guidelines

üIncluded
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Volume

Proposed
Surface
Storage

436 1125 675 938 1013
B 438 1131 678 1131 943 1018

2253 1352 2253 2028
1049 1749 1574

1120

Proposed
Footprint

Area

Proposed
Subsurface

Storage

A 937 1125
942

C 872 1876 1878
E 679 1749 1456 1458
H 217 557 463 334 1244 829

HYDROMODIFICATION POINT OF COMPLIANCE



Harvest and Use Feasibility Checklist Form I-7

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during
the wet season?

☐      Toilet and urinal flushing
☒      Landscape irrigation
☐      Other:______________

2.  If  there  is  a  demand;  estimate  the  anticipated  average  wet  season  demand  over  a  period  of  36  hours.
Guidance for planning level demand calculations for toilet/urinal flushing and landscape irrigation is provided
in Section B.3.2.

Modified ETWU = EToWet × [[Σ(PF x HA)/IE] + SLA] x 0.015

2.7*[[44,300*(0.2)/(0.9)]+0.0]*0.015= 399 (cubic feet)

3.  Calculate the DCV using worksheet B-2.1.

DCV = 3433 (cubic feet)

3a.  Is  the  36  hour  demand  greater
than or equal to the DCV?

☐   Yes         / ☒ No

3b.  Is  the  36  hour  demand  greater  than
0.25DCV but less than the full DCV?

☐  Yes         / ☒    No

3c.  Is  the  36  hour  demand
less than 0.25DCV?

☒     Yes

Harvest and use appears to be
feasible. Conduct more detailed
evaluation and sizing calculations
to  confirm  that  DCV  can  be  used
at an adequate rate to meet
drawdown criteria.

Harvest and use may be feasible.
Conduct more detailed evaluation and
sizing calculations to determine
feasibility.  Harvest  and  use  may  only  be
able to be used for a portion of the site,
or (optionally) the storage may need to be
upsized to meet long term capture targets
while draining in longer than 36 hours.

Harvest and use is
considered to be infeasible.

Is harvest and use feasible based on further evaluation?

☐ Yes, refer to Appendix E to select and size harvest and use BMPs.

☒ No, select alternate BMPs.



Categorization of Infiltration Feasibility Condition Form I-8

Part 1 - Full Infiltration Feasibility Screening Criteria
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

1
Is the estimated reliable infiltration rate below proposed facility
locations greater than 0.5 inches per hour? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.2 and Appendix D.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

2

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of geotechnical hazards (slope stability,
groundwater mounding, utilities, or other factors) that cannot be
mitigated to an acceptable level? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.2.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.



Form I-8 Page 2 of 4
Criteria Screening Question Yes No

3

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of groundwater contamination (shallow
water table, storm water pollutants or other factors) that cannot
be mitigated to an acceptable level? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.3.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

4

Can infiltration greater than 0.5 inches per hour be allowed
without causing potential water balance issues such as change of
seasonality of ephemeral streams or increased discharge of
contaminated groundwater to surface waters? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.3.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

Part 1
Result
*

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The
feasibility screening category is Full Infiltration

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but
would not generally be feasible or desirable to achieve a “full infiltration” design.
Proceed to Part 2

☐Full
Infiltration

☒No
*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings



Form I-8 Page 3 of 4

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria

Would infiltration of water in any appreciable amount be physically feasible without any negative
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

5

Do soil and geologic conditions allow for infiltration in any
appreciable rate or volume? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.2 and Appendix D.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

6

Can Infiltration in any appreciable quantity be allowed without
increasing risk of geotechnical hazards (slope stability,
groundwater mounding, utilities, or other factors) that cannot
be mitigated to an acceptable level? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.2.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.
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Criteria Screening Question Yes No

7

Can Infiltration in any appreciable quantity be allowed without
posing significant risk for groundwater related concerns
(shallow water table, storm water pollutants or other factors)?
The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

8
Can infiltration be allowed without violating downstream water
rights? The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

☐ ☒

Provide basis: See Geotechnical report Westmont of La Mesa dated 12-29-2015.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Part 2
Result*

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible.
The feasibility screening category is Partial Infiltration.

If any answer from row 5-8 is no, then infiltration of any volume is considered to be
infeasible within the drainage area. The feasibility screening category is No Infiltration.

☐Partial
Infiltration

☒No
Infiltration

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings



1 d= 0.54 inches
2 A= 0.49 acres
3 C= 0.68 unitless
4 TCV= 0 cubic-feet
5 RCV= 0 cubic-feet
6 DCV= 653 cubic-feet

Name of Area Draining to BMP: DMA-A
Name of BMP Area: IMP-A

1 653 cubic-feet

2 0.0 in/hr
3 0 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 1,125 sq-ft
8 0.0 in/in
9 0 cubic-feet

10 653 cubic-feet

11 10 inches
12 18 inches

13 18 inches

14 0.2 in/in
15 5 in/hr

16 6 hours
17 30 inches
18 20.8 inches
19 50.8 inches

20 980 cubic-feet
21 232 sq-ft

22 490 cubic-feet
23 283 sq-ft

24 21,200 sq-ft
25 0.68
26 436 sq-ft

27 436 sq-ft

28 1,125 sq-ft
Proposed Footprint of the BMP

Proposed Footprint of the BMP

Allowable Routing Time for sizing
Baseline Calculations

Option 1 - Biofilter 1.5 times the DCV

Depth filtered during storm [Line 15 x Line 16]
Depth of Detention Storage [Line 11+ (Line 12 x Line 14) + (Line 13 x Line 5)]

Surface Ponding [6 inch minimum, 12 inch maximum]
Media Thickness [18 inch minimum]
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the
aggregate is not over the entire bottom surface area
Media available pore space
Media filtration rate to be used for sizing

Worksheet B-2.1

Meeting Criteria? Yes

Project:
Date:
BMP:

Option 2 - Store 0.75 of remaining DCV in pores and ponding

BMP Parameters

Media retained pore space
Volume retained by BMP [[Line 4 + (Line 12x Line 8)]/12] x Line 7
DCV that requires biofiltration [Line 1 - Line 9]

Assumed surface area of the biofiltraiton BMP

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1
Remaining DCV after implementing retention BMPs

Patrial Retention
Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible

Required Footprint [Line 22/Line 18] x 12

Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)
Minimum BMP Footprint [Line 24 x Line 25 x 0.03]

Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26)

Option 3 - Minimum BMP Footprint

Required Footprint of the BMP

Allowable drawdown time for aggregate storage below the underdrain
Depth of runoff that can be infiltrated [Line 2 x Line 3]
Aggregate pore space
Required depth of gravel below the underdrain [Line 4/Line 5]

Required Storage (surface + pore) Volume [0.75 x Line 10]

Total Depth Treated [Line 17 + Line 18]

Required biofiltered volume [1.5 x Line 10]
Required Footprint [Line 20/Line 19] x 12

Area weighted runoff factor (estimate using Appenfix B.1.1 and B.2.1)
Street trees volume reduction
Rain barrels volume reduction
Calculate DCV (3630xCxDxA) - TCV - RCV

Design Capture Volume

Westmont La Mesa

April 18, 2016

A

85th percentile 24-hr storm depth from Figure B.1-1
Area tributary to BMP



1 d= 0.54 inches
2 A= 0.51 acres
3 C= 0.66 unitless
4 TCV= 0 cubic-feet
5 RCV= 0 cubic-feet
6 DCV= 657 cubic-feet

Name of Area Draining to BMP: DMA-B
Name of BMP Area: IMP-B

1 657 cubic-feet

2 0.0 in/hr
3 0 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 1,131 sq-ft
8 0.0 in/in
9 0 cubic-feet

10 657 cubic-feet

11 10 inches
12 18 inches

13 18 inches

14 0.2 in/in
15 5 in/hr

16 6 hours
17 30 inches
18 20.8 inches
19 50.8 inches

20 986 cubic-feet
21 233 sq-ft

22 493 cubic-feet
23 284 sq-ft

24 22,000 sq-ft
25 0.66
26 438 sq-ft

27 438 sq-ft

28 1,131 sq-ft

Street trees volume reduction

Project: Westmont La Mesa

Date: April 18, 2016

BMP: B

Design Capture Volume Worksheet B-2.1
85th percentile 24-hr storm depth from Figure B.1-1
Area tributary to BMP
Area weighted runoff factor (estimate using Appenfix B.1.1 and B.2.1)

Assumed surface area of the biofiltraiton BMP

Rain barrels volume reduction
Calculate DCV (3630xCxDxA) - TCV - RCV

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1
Remaining DCV after implementing retention BMPs

Patrial Retention
Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
Allowable drawdown time for aggregate storage below the underdrain
Depth of runoff that can be infiltrated [Line 2 x Line 3]
Aggregate pore space
Required depth of gravel below the underdrain [Line 4/Line 5]

Depth filtered during storm [Line 15 x Line 16]

Media retained pore space
Volume retained by BMP [[Line 4 + (Line 12x Line 8)]/12] x Line 7
DCV that requires biofiltration [Line 1 - Line 9]

BMP Parameters
Surface Ponding [6 inch minimum, 12 inch maximum]
Media Thickness [18 inch minimum]
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the
aggregate is not over the entire bottom surface area
Media available pore space
Media filtration rate to be used for sizing

Baseline Calculations
Allowable Routing Time for sizing

Minimum BMP Footprint [Line 24 x Line 25 x 0.03]

Depth of Detention Storage [Line 11+ (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

Option 1 - Biofilter 1.5 times the DCV
Required biofiltered volume [1.5 x Line 10]
Required Footprint [Line 20/Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pore) Volume [0.75 x Line 10]
Required Footprint [Line 22/Line 18] x 12

Option 3 - Minimum BMP Footprint
Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)

Required Footprint of the BMP
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26)

Proposed Footprint of the BMP
Proposed Footprint of the BMP

Meeting Criteria? Yes



1 d= 0.54 inches
2 A= 0.94 acres
3 C= 0.71 unitless
4 TCV= 0 cubic-feet
5 RCV= 0 cubic-feet
6 DCV= 1,308 cubic-feet

Name of Area Draining to BMP: DMA-C
Name of BMP Area: IMP-C

1 1,308 cubic-feet

2 0.0 in/hr
3 0 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 2,253 sq-ft
8 0.0 in/in
9 0 cubic-feet

10 1,308 cubic-feet

11 10 inches
12 18 inches

13 18 inches

14 0.2 in/in
15 5 in/hr

16 6 hours
17 30 inches
18 20.8 inches
19 50.8 inches

20 1,962 cubic-feet
21 463 sq-ft

22 981 cubic-feet
23 566 sq-ft

24 41,000 sq-ft
25 0.71
26 872 sq-ft

27 872 sq-ft

28 2,253 sq-ft

Street trees volume reduction

Project: Westmont La Mesa

Date: April 18, 2016

BMP: C

Design Capture Volume Worksheet B-2.1
85th percentile 24-hr storm depth from Figure B.1-1
Area tributary to BMP
Area weighted runoff factor (estimate using Appenfix B.1.1 and B.2.1)

Assumed surface area of the biofiltraiton BMP

Rain barrels volume reduction
Calculate DCV (3630xCxDxA) - TCV - RCV

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1
Remaining DCV after implementing retention BMPs

Patrial Retention
Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
Allowable drawdown time for aggregate storage below the underdrain
Depth of runoff that can be infiltrated [Line 2 x Line 3]
Aggregate pore space
Required depth of gravel below the underdrain [Line 4/Line 5]

Depth filtered during storm [Line 15 x Line 16]

Media retained pore space
Volume retained by BMP [[Line 4 + (Line 12x Line 8)]/12] x Line 7
DCV that requires biofiltration [Line 1 - Line 9]

BMP Parameters
Surface Ponding [6 inch minimum, 12 inch maximum]
Media Thickness [18 inch minimum]

Proposed Footprint of the BMP
Proposed Footprint of the BMP

Meeting Criteria? Yes

Required Storage (surface + pore) Volume [0.75 x Line 10]
Required Footprint [Line 22/Line 18] x 12

Option 3 - Minimum BMP Footprint
Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)
Minimum BMP Footprint [Line 24 x Line 25 x 0.03]

Required Footprint of the BMP
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26)

Depth of Detention Storage [Line 11+ (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

Option 1 - Biofilter 1.5 times the DCV
Required biofiltered volume [1.5 x Line 10]
Required Footprint [Line 20/Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the
aggregate is not over the entire bottom surface area
Media available pore space
Media filtration rate to be used for sizing

Baseline Calculations
Allowable Routing Time for sizing



1 d= 0.54 inches
2 A= 0.88 acres
3 C= 0.59 unitless
4 TCV= 0 cubic-feet
5 RCV= 0 cubic-feet
6 DCV= 1,018 cubic-feet

Name of Area Draining to BMP: DMA-E
Name of BMP Area: IMP-E

1 1,018 cubic-feet

2 0.0 in/hr
3 0 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 1,749 sq-ft
8 0.0 in/in
9 0 cubic-feet

10 1,018 cubic-feet

11 10 inches
12 18 inches

13 18 inches

14 0.2 in/in
15 5 in/hr

16 6 hours
17 30 inches
18 20.8 inches
19 50.8 inches

20 1,528 cubic-feet
21 361 sq-ft

22 764 cubic-feet
23 441 sq-ft

24 38,300 sq-ft
25 0.59
26 679 sq-ft

27 679 sq-ft

28 1,749 sq-ft

85th percentile 24-hr storm depth from Figure B.1-1

Project: Westmont La Mesa

Date: April 18, 2016

BMP: E

Design Capture Volume Worksheet B-2.1

Depth of runoff that can be infiltrated [Line 2 x Line 3]

Area tributary to BMP
Area weighted runoff factor (estimate using Appenfix B.1.1 and B.2.1)
Street trees volume reduction
Rain barrels volume reduction
Calculate DCV (3630xCxDxA) - TCV - RCV

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1
Remaining DCV after implementing retention BMPs

Patrial Retention
Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
Allowable drawdown time for aggregate storage below the underdrain

Media filtration rate to be used for sizing

Aggregate pore space
Required depth of gravel below the underdrain [Line 4/Line 5]
Assumed surface area of the biofiltraiton BMP
Media retained pore space
Volume retained by BMP [[Line 4 + (Line 12x Line 8)]/12] x Line 7
DCV that requires biofiltration [Line 1 - Line 9]

BMP Parameters
Surface Ponding [6 inch minimum, 12 inch maximum]
Media Thickness [18 inch minimum]
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the
aggregate is not over the entire bottom surface area
Media available pore space

Option 3 - Minimum BMP Footprint

Baseline Calculations
Allowable Routing Time for sizing
Depth filtered during storm [Line 15 x Line 16]
Depth of Detention Storage [Line 11+ (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

Option 1 - Biofilter 1.5 times the DCV
Required biofiltered volume [1.5 x Line 10]
Required Footprint [Line 20/Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pore) Volume [0.75 x Line 10]
Required Footprint [Line 22/Line 18] x 12

Proposed Footprint of the BMP
Meeting Criteria? Yes

Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)
Minimum BMP Footprint [Line 24 x Line 25 x 0.03]

Required Footprint of the BMP
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26)

Proposed Footprint of the BMP



1 d= 0.54 inches
2 A= 0.34 acres
3 C= 0.49 unitless
4 TCV= 0 cubic-feet
5 RCV= 0 cubic-feet
6 DCV= 325 cubic-feet

Name of Area Draining to BMP: DMA-H
Name of BMP Area: IMP-H

1 325 cubic-feet

2 0.0 in/hr
3 0 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 1,244 sq-ft
8 0.0 in/in
9 0 cubic-feet

10 325 cubic-feet

11 8 inches
12 18 inches

13 18 inches

14 0.2 in/in
15 5 in/hr

16 6 hours
17 30 inches
18 18.8 inches
19 48.8 inches

20 488 cubic-feet
21 120 sq-ft

22 244 cubic-feet
23 156 sq-ft

24 14,700 sq-ft
25 0.49
26 217 sq-ft

27 217 sq-ft

28 1,244 sq-ft

85th percentile 24-hr storm depth from Figure B.1-1

Project: Westmont La Mesa

Date: April 18, 2016

BMP: H

Design Capture Volume Worksheet B-2.1

Depth of runoff that can be infiltrated [Line 2 x Line 3]

Area tributary to BMP
Area weighted runoff factor (estimate using Appenfix B.1.1 and B.2.1)
Street trees volume reduction
Rain barrels volume reduction
Calculate DCV (3630xCxDxA) - TCV - RCV

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1
Remaining DCV after implementing retention BMPs

Patrial Retention
Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
Allowable drawdown time for aggregate storage below the underdrain

Media filtration rate to be used for sizing

Aggregate pore space
Required depth of gravel below the underdrain [Line 4/Line 5]
Assumed surface area of the biofiltraiton BMP
Media retained pore space
Volume retained by BMP [[Line 4 + (Line 12x Line 8)]/12] x Line 7
DCV that requires biofiltration [Line 1 - Line 9]

BMP Parameters
Surface Ponding [6 inch minimum, 12 inch maximum]
Media Thickness [18 inch minimum]
Aggregate Storage above underdrain invert (12 inches typical) - use 0 inches for sizing if the
aggregate is not over the entire bottom surface area
Media available pore space

Option 3 - Minimum BMP Footprint

Baseline Calculations
Allowable Routing Time for sizing
Depth filtered during storm [Line 15 x Line 16]
Depth of Detention Storage [Line 11+ (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

Option 1 - Biofilter 1.5 times the DCV
Required biofiltered volume [1.5 x Line 10]
Required Footprint [Line 20/Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pore) Volume [0.75 x Line 10]
Required Footprint [Line 22/Line 18] x 12

Proposed Footprint of the BMP
Meeting Criteria? Yes

Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and B.2)
Minimum BMP Footprint [Line 24 x Line 25 x 0.03]

Required Footprint of the BMP
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 26)

Proposed Footprint of the BMP



CITY OF LA MESA PDP WQTR
PDP WQTR Preparation Date: APRIL 2016

ATTACHMENT 2
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES

This is the cover sheet for Attachment 2.

üMark this box if this attachment is empty because the project is exempt from PDP hydromodification
management requirements.

Indicate which Items are Included behind this cover sheet:

Attachment
Sequence

Contents Checklist

Attachment 2a Hydromodification Management Exhibit
(Required)

üIncluded (See DMA Exhibit)

Attachment 2b Management of Critical Coarse Sediment
Yield Areas (WMAA Exhibit is required,
additional analyses are optional)

See  Section  6.2  of  the  BMP  Design
Manual.

üExhibit showing project drainage
boundaries marked on WMAA Critical
Coarse Sediment Yield Area Map
(Required)

Optional analyses for Critical Coarse
Sediment Yield Area Determination
� 6.2.1 Verification of Geomorphic

Landscape Units Onsite
� 6.2.2 Downstream Systems Sensitivity

to Coarse Sediment
� 6.2.3 Optional Additional Analysis of

Potential Critical Coarse Sediment
Yield Areas Onsite

Attachment 2c Geomorphic Assessment of Receiving
Channels (Optional)
See Section 6.3.4 of the BMP Design
Manual.

üIncluded

Attachment 2d Flow Control Facility Design, including
Structural BMP Drawdown Calculations
and Overflow Design Summary
(Required)
See Chapter 6 and Appendix G of the
BMP Design Manual

üIncluded

Attachment 2e Vector Control Plan (Required when
structural  BMPs  will  not  drain  in  96
hours)

üNot required because BMPs will drain
in less than 96 hours



Chang
Civil Engineering◦Hydrology◦Hydraulics◦Sedimentation 

P.O. Box 9496 
Rancho Santa Fe, CA  92067-4496 

T:  858.692.0760 
F:  858.832.1402 

wayne@changconsultants.com
 
April 4, 2016 
 
 
 
Justin Becker, P.E.  
Kimley-Horn 
401 B Street, Suite 600 
San Diego CA 92101 
 
Subject: Westmont Assisted Living 
 
Dear Justin: 
 
I have performed an initial site visit and channel screening assessment for the Westmont Assisted 
Living project. The channel screening assessment is prepared where the receiving watercourse is 
initially a natural system with potential for erosion. The project runoff is conveyed in hardened, 
non-erodible drainage facilities westerly to the Alvarado Creek channel. The drainage facilities 
outlet into the channel just west of Fletcher Parkway. The channel has a natural bed and banks at 
the outlet, so the assessment begins at this location. According to the assessment criteria, the 
assessment must extend a short distance below the Alvarado Road crossing of Alvarado Creek. 
This study reach contains large cobbles, grade control features, and does not exhibit signs of 
significant erosion. Based on my initial work, I will prepare a channel screening assessment 
report for submittal to the city of La Mesa. The report will define the specific study reach, and 
then provide the necessary data in support of a low susceptibility to erosion (i.e., 0.5Q2) for the 
project. 
 
Sincerely, 

 
Wayne W. Chang, M.S., P.E. 
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ATTACHMENT 3
Structural BMP Maintenance Information

This is the cover sheet for Attachment 3.

Indicate which Items are Included behind this cover sheet:

Attachment
Sequence

Contents Checklist

Attachment 3a Structural BMP Maintenance Thresholds
and Actions (Required)

üIncluded

See Structural BMP Maintenance
Information Checklist on the back of this
Attachment cover sheet.

Attachment 3b Draft Maintenance Agreement (when
applicable)

üCity to provide.





















CITY OF LA MESA PDP WQTR
PDP WQTR Preparation Date: APRIL 2016

ATTACHMENT 4
Copy of Plan Sheets Showing Permanent Storm Water BMPs

This is the cover sheet for Attachment 4.

Use this checklist to ensure the required information has been included on the plans:

The plans must identify:

üStructural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs
üThe grading and drainage design shown on the plans must be consistent with the delineation of DMAs

shown on the DMA exhibit
üDetails and specifications for construction of structural BMP(s)
üSignage indicating the location and boundary of structural BMP(s) as required by City staff
üHow to access the structural BMP(s) to inspect and perform maintenance
üFeatures that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or

other features that allow the inspector to view necessary components of the structural BMP and
compare to maintenance thresholds)
üManufacturer and part number for proprietary parts of structural BMP(s) when applicable
üMaintenance thresholds specific to the structural BMP(s), with a location-specific frame of reference

(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on
viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within
the BMP)
üRecommended equipment to perform maintenance
üWhen applicable, necessary special training or certification requirements for inspection and

maintenance personnel such as confined space entry or hazardous waste management
üInclude landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s)
üAll BMPs must be fully dimensioned on the plans
üWhen proprietary BMPs are used, site-specific cross section with outflow, inflow, and model number

shall be provided. Photocopies of general brochures are not acceptable.
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ATTACHMENT 5
Copy of Project's Drainage Report

This is the cover sheet for Attachment 5.
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Drainage Report
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Figure 1 Vicinity Map
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1 INTRODUCTION

This Drainage Report has been prepared for Westmont Development LP to document the engineering
analysis used in the drainage evaluation and design for the proposed Westmont Assisted Living Facility in
La Mesa, CA. The project site is located at the northeast corner of State Route 125 and Murray Drive.
More specifically, the site is bounded by Grossmont Healthcare District Medical Library to the north,
Briercrest Park to the east, Murray Drive to the south and State Route 125 to the west. (See Figure 1)

The 3.33 acre project site consists of one three-story 558,157 SF building that provides assisted living
housing for senior citizens. Patios, courtyards, and landscaped areas are provided to increase site
aesthetics and bioretention areas are provided for water quality and peak attenuation purposes.

2 PROCEDURE AND METHODOLOGIES

Hydrologic calculations were completed per the San Diego County Hydrology Manual, utilizing the
Rational Method.  More specifically:

· Rainfall data was generated from the rainfall isopluvial maps for given rainfall events based on the
location of the project site (see Appendix A).

· Drainage Management Areas (DMAs) were delineated using 0.5-ft contour interval topographic
mapping gathered during the Preliminary Site Development Plan phase of the project.

· A site-specific Runoff Coefficient was calculated using a weighted average based on the Preliminary
Site Plan provided by Lenity Architects.

A unit hydrograph was created for each proposed DMA using the RickRat Hydrograph Program,
approved for use by San Diego County. A 5 minute time of concentration and a site specific 6-hour rainfall
depth equal to 2.6 inches was used in these calculations.

The unit hydrograph results were then inputs into the stage-storage analysis completed using the
Hydraflow Hydrographs Program. The stage-storage results were used to analyze each proposed water
quality basin and determine the necessary outlet control needed for peak attenuation purposes.

3 EXISTING DRAINAGE

 EXISTING DRAINAGE CONDITIONS

The existing site is mass graded and predominantly flat, except along the south side where the site
slopes down upwards of 10’ to meet grade along Murray Drive. Approximately one-third of the site drains
towards the north and the other two-thirds drains towards the south. There are existing temporary inlets
on-site that capture and convey site stormwater to existing underground storm drain systems, one located
at the northeast corner of the site and a second system located within Murray Drive. The northeast storm
system conveys runoff through an existing 30” RCP storm drain flowing west under the freeway. The
south storm system conveys runoff through an existing 24” RCP storm drain that flows south across
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Murray Drive and then west underneath the freeway. These flows confluence downstream within the
City’s existing storm drain infrastructure. There is no stormwater run-on to the site and approximately 0.62
cfs runs off the site and is captured within Murray Drive’s stormwater conveyance system. Refer to the
Existing Drainage Exhibit provided in Appendix D.

 EXISTING HYDROLOGIC CALCULATIONS

Table 3-1 summarizes the existing peak flows generated by a 50 year and 100 year storm event using
the Rational Method specified in the San Diego Hydrology Manual.

Table 3–1 Existing Peak Flow Calculations

DMA DMA
Description

Total Area
(acre)

Runoff
Coefficient

50 Year
Rainfall

Intensity
(in/hr)

50 Year
Flow Rate

(cfs)

100 Year
Rainfall

Intensity
(in/hr)

100 Year
Flow Rate

(cfs)

A North 0.74 0.35 6.06 1.57 6.85 1.77
B South 1.8 0.35 6.06 3.82 6.85 4.32
C South 0.53 0.35 6.06 1.12 6.85 1.27
D Run-off 0.26 0.35 6.06 0.55 6.85 0.62

Total 3.33 7.06 7.98

4 PROPOSED DRAINAGE

 PROPOSED DRAINAGE CONDITIONS

Storm water generated by the proposed development will surface flow to a storm drain conveyance
network consisting of curb cuts, inlets and gutters. This network routes flows to biofiltration basins where
the water will be treated, detained, and then discharged into the existing storm drain network.

The City Engineer has explained that the existing park detention facility and streambed located adjacent
to the property was originally designed to accept portions of a proposed development’s runoff. Under this
direction and guidance, approximately one-quarter of the property is designed to discharge east into
existing park detention facilities. Overflow inlets located within these bioretention areas will capture peak
flows and route them to the existing storm drain systems. Refer to the Proposed Drainage Exhibit
provided in Appendix E.

 PROPOSED HYDROLOGIC CALCULATIONS

Table 4-1 summarizes the proposed peak flows generated by a 50 year and 100 year storm event using
the Rational Method specified in the San Diego Hydrology Manual.
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Table 4–1 Proposed Peak Flow Calculations

DMA DMA
Region

Total Area
(acre)

Runoff
Coefficient

50 Year
Rainfall

Intensity
(in/hr)

50 Year
Flow Rate

(cfs)

100 Year
Rainfall

Intensity
(in/hr)

100 Year
Flow Rate

(cfs)

A South 0.49 0.75 6.06 2.23 6.85 2.52
B South 0.51 0.75 6.06 2.32 6.85 2.62
H South 0.34 0.75 6.06 1.55 6.85 1.75

Sub-Total: 1.34 6.09 6.88
C North 0.94 0.75 6.06 4.27 6.85 4.83
E East 0.88 0.75 6.06 4.00 6.85 4.52

Site Total: 3.16 14.36 16.23
F Run-off 0.04 0.75 6.06 0.18 6.85 0.21
G Run-off 0.06 0.75 6.06 0.27 6.85 0.31
D Run-off 0.07 0.75 6.06 0.32 6.85 0.36
Run-off Total: 0.17 0.77 0.87

Table 4-2 summarizes the results from the bioretention stage storage analysis to ensure the 100 year
proposed peak flows do not exceed the site’s existing peak flows.

Table 4–2 Proposed Onsite Peak Discharge Summary

DMA
Region

Q100-Existing
(cfs)

Q100-Proposed
(cfs)

Q100-Released
(cfs)

South 5.59 6.88 4.86
North 1.77 4.83 1.48
East N/A 4.52 3.41

Based on these results, the additional runoff due to increased impervious area is minimal and does not
exceed the capacity of the existing downstream storm drain system, therefore, no adverse downstream
impacts are anticipated. Refer to Appendix B and Appendix C for the detailed RickRat Hydrograph and
Hydraflow Hydrograph analysis respectfully.



APPENDICES



APPENDIX A

DRAINAGE REFERENCES

· Rainfall Isopluvial Maps



San Diego County Hydrology Manual
Date: June 2003

Section:
Page:

3
120f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (LM))of sheet flow to be used in
hydrology studies. Initial Tj values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the "Regulating Agency" when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (LM)
& INITIAL TIME OF CONCENTRATION (Tj)

Element* DU/ .5% 1% 2% 3% 5% 10%
Acre LM Tj LM Tj LM Tj LM Tj LM Tj LM Tj

Natural 50 13.2 70 12.5 85 10.9 100 10.3 100 8.7 100 6.9

LDR 1 50 12.2 70 11.5 85 10.0 100 9.5 100 8.0 100 6.4
LDR 2 50 11.3 70 10.5 85 9.2 100 8.8 100 7.4 100 5.8
LDR 2.9 50 10.7 70 10.0 85 8.8 95 8.1 100 7.0 100 5.6
MDR 4.3 50 10.2 70 9.6 80 8.1 95 7.8 100 6.7 100 5.3
MDR 7.3 50 9.2 65 8.4 80 7.4 95 7.0 100 6.0 100 4.8
MDR 10.9 50 8.7 65 7.9 80 6.9 90 6.4 100 5.7 100 4.5
MDR 14.5 50 8.2 65 7.4 80 6.5 90 6.0 100 5.4 100 4.3
HDR 24 50 6.7 65 6.1 75 5.1 90 4.9 95 4.3 100 3.5
HDR 43 50 5.3 65 4.7 75 4.0 85 3.8 95 3.4 100 2.7
N.Com 50 5.3 60 4.5 75 4.0 85 3.8 95 3.4 100 2.7
G.Com 50 4.7 60 4.1 75 3.6 85 3.4 90 2.9 100 2.4
O.P.lCom 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2
Limited I. 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6 100 2.2
General I. 50 3.7 60 3.2 70 2.7 80 2.6 90 2.3 100 1.9
*See Table 3-1 for more detailed description
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EXAMPLE:
Given: Watercourse Distance (D) = 70 Feet
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* source: Google Maps
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.121
(0.102-0.146)

0.154
(0.129-0.186)

0.198
(0.165-0.239)

0.233
(0.193-0.284)

0.280
(0.224-0.354)

0.317
(0.248-0.409)

0.354
(0.270-0.469)

0.392
(0.290-0.535)

0.443
(0.314-0.632)

0.483
(0.330-0.714)

10-min 0.174
(0.146-0.209)

0.221
(0.185-0.266)

0.283
(0.237-0.342)

0.334
(0.276-0.407)

0.402
(0.321-0.507)

0.454
(0.355-0.586)

0.507
(0.387-0.672)

0.562
(0.416-0.766)

0.636
(0.451-0.906)

0.693
(0.474-1.02)

15-min 0.210
(0.176-0.253)

0.267
(0.224-0.322)

0.342
(0.286-0.414)

0.403
(0.334-0.492)

0.486
(0.389-0.613)

0.549
(0.430-0.709)

0.614
(0.468-0.813)

0.679
(0.503-0.927)

0.769
(0.545-1.10)

0.838
(0.573-1.24)

30-min 0.292
(0.245-0.351)

0.372
(0.312-0.448)

0.476
(0.398-0.576)

0.561
(0.465-0.684)

0.676
(0.541-0.853)

0.764
(0.598-0.986)

0.853
(0.651-1.13)

0.945
(0.700-1.29)

1.07
(0.758-1.52)

1.17
(0.797-1.72)

60-min 0.412
(0.346-0.496)

0.525
(0.440-0.633)

0.672
(0.562-0.812)

0.792
(0.656-0.965)

0.954
(0.763-1.21)

1.08
(0.844-1.39)

1.21
(0.919-1.60)

1.33
(0.988-1.82)

1.51
(1.07-2.15)

1.65
(1.13-2.43)

2-hr 0.570
(0.479-0.686)

0.721
(0.605-0.869)

0.918
(0.768-1.11)

1.08
(0.893-1.31)

1.29
(1.04-1.63)

1.46
(1.14-1.88)

1.63
(1.24-2.15)

1.80
(1.33-2.45)

2.03
(1.44-2.89)

2.21
(1.51-3.26)

3-hr 0.684
(0.574-0.823)

0.865
(0.725-1.04)

1.10
(0.921-1.33)

1.29
(1.07-1.58)

1.55
(1.24-1.96)

1.75
(1.37-2.26)

1.95
(1.49-2.58)

2.16
(1.60-2.94)

2.43
(1.72-3.46)

2.64
(1.81-3.91)

6-hr 0.908
(0.762-1.09)

1.16
(0.971-1.40)

1.49
(1.24-1.79)

1.75
(1.45-2.13)

2.10
(1.68-2.66)

2.38
(1.86-3.07)

2.65
(2.02-3.51)

2.93
(2.17-4.00)

3.31
(2.35-4.72)

3.60
(2.46-5.32)

12-hr 1.18
(0.990-1.42)

1.55
(1.30-1.86)

2.02
(1.69-2.44)

2.41
(2.00-2.93)

2.93
(2.34-3.69)

3.32
(2.60-4.29)

3.72
(2.84-4.93)

4.13
(3.06-5.63)

4.68
(3.32-6.67)

5.10
(3.49-7.54)

24-hr 1.47
(1.29-1.70)

1.96
(1.72-2.28)

2.61
(2.29-3.04)

3.13
(2.72-3.68)

3.84
(3.24-4.65)

4.38
(3.62-5.40)

4.92
(3.98-6.21)

5.48
(4.32-7.09)

6.23
(4.73-8.38)

6.81
(5.00-9.46)

2-day 1.85
(1.63-2.15)

2.46
(2.16-2.86)

3.26
(2.85-3.80)

3.90
(3.39-4.58)

4.77
(4.02-5.77)

5.43
(4.49-6.70)

6.09
(4.93-7.69)

6.78
(5.34-8.77)

7.70
(5.84-10.4)

8.41
(6.18-11.7)

3-day 2.09
(1.84-2.43)

2.78
(2.44-3.23)

3.67
(3.21-4.27)

4.38
(3.81-5.15)

5.35
(4.51-6.47)

6.08
(5.03-7.50)

6.82
(5.51-8.60)

7.58
(5.97-9.81)

8.59
(6.52-11.6)

9.38
(6.89-13.0)

4-day 2.29
(2.01-2.66)

3.04
(2.66-3.53)

4.00
(3.50-4.66)

4.77
(4.15-5.61)

5.82
(4.91-7.05)

6.62
(5.47-8.16)

7.42
(6.00-9.36)

8.24
(6.50-10.7)

9.35
(7.09-12.6)

10.2
(7.50-14.2)

7-day 2.74
(2.40-3.18)

3.62
(3.17-4.20)

4.76
(4.17-5.55)

5.68
(4.94-6.67)

6.93
(5.84-8.39)

7.89
(6.52-9.73)

8.85
(7.16-11.2)

9.85
(7.76-12.7)

11.2
(8.48-15.0)

12.2
(8.98-17.0)

10-day 3.02
(2.66-3.51)

4.00
(3.51-4.65)

5.27
(4.61-6.14)

6.30
(5.47-7.40)

7.69
(6.48-9.31)

8.75
(7.24-10.8)

9.83
(7.95-12.4)

10.9
(8.62-14.2)

12.4
(9.43-16.7)

13.6
(9.98-18.9)

20-day 3.67
(3.23-4.27)

4.89
(4.30-5.69)

6.47
(5.67-7.55)

7.75
(6.74-9.10)

9.47
(7.98-11.5)

10.8
(8.91-13.3)

12.1
(9.79-15.3)

13.5
(10.6-17.4)

15.3
(11.6-20.6)

16.7
(12.3-23.2)

30-day 4.39
(3.86-5.10)

5.87
(5.15-6.82)

7.78
(6.81-9.06)

9.31
(8.09-10.9)

11.4
(9.58-13.8)

12.9
(10.7-16.0)

14.5
(11.7-18.3)

16.1
(12.7-20.9)

18.3
(13.9-24.6)

19.9
(14.6-27.7)

45-day 5.13
(4.51-5.96)

6.88
(6.04-8.00)

9.12
(7.98-10.6)

10.9
(9.48-12.8)

13.3
(11.2-16.1)

15.1
(12.5-18.6)

16.9
(13.7-21.3)

18.7
(14.8-24.2)

21.2
(16.1-28.5)

23.1
(16.9-32.0)

60-day 5.94
(5.22-6.89)

7.95
(6.98-9.24)

10.5
(9.21-12.3)

12.6
(10.9-14.8)

15.3
(12.9-18.5)

17.3
(14.3-21.4)

19.4
(15.7-24.4)

21.4
(16.9-27.7)

24.2
(18.3-32.5)

26.3
(19.3-36.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 1.45
(1.22-1.75)

1.85
(1.55-2.23)

2.38
(1.98-2.87)

2.80
(2.32-3.41)

3.36
(2.69-4.25)

3.80
(2.98-4.91)

4.25
(3.24-5.63)

4.70
(3.48-6.42)

5.32
(3.77-7.58)

5.80
(3.96-8.57)

10-min 1.04
(0.876-1.25)

1.33
(1.11-1.60)

1.70
(1.42-2.05)

2.00
(1.66-2.44)

2.41
(1.93-3.04)

2.72
(2.13-3.52)

3.04
(2.32-4.03)

3.37
(2.50-4.60)

3.82
(2.71-5.44)

4.16
(2.84-6.14)

15-min 0.840
(0.704-1.01)

1.07
(0.896-1.29)

1.37
(1.14-1.66)

1.61
(1.34-1.97)

1.94
(1.56-2.45)

2.20
(1.72-2.84)

2.46
(1.87-3.25)

2.72
(2.01-3.71)

3.08
(2.18-4.38)

3.35
(2.29-4.95)

30-min 0.584
(0.490-0.702)

0.744
(0.624-0.896)

0.952
(0.796-1.15)

1.12
(0.930-1.37)

1.35
(1.08-1.71)

1.53
(1.20-1.97)

1.71
(1.30-2.26)

1.89
(1.40-2.58)

2.14
(1.52-3.05)

2.33
(1.59-3.44)

60-min 0.412
(0.346-0.496)

0.525
(0.440-0.633)

0.672
(0.562-0.812)

0.792
(0.656-0.965)

0.954
(0.763-1.21)

1.08
(0.844-1.39)

1.21
(0.919-1.60)

1.33
(0.988-1.82)

1.51
(1.07-2.15)

1.65
(1.13-2.43)

2-hr 0.285
(0.240-0.343)

0.360
(0.302-0.434)

0.459
(0.384-0.555)

0.539
(0.446-0.657)

0.647
(0.518-0.816)

0.730
(0.571-0.942)

0.813
(0.620-1.08)

0.898
(0.666-1.23)

1.01
(0.719-1.44)

1.10
(0.754-1.63)

3-hr 0.228
(0.191-0.274)

0.288
(0.241-0.347)

0.367
(0.307-0.444)

0.431
(0.357-0.525)

0.517
(0.414-0.653)

0.583
(0.456-0.752)

0.649
(0.495-0.860)

0.718
(0.531-0.979)

0.810
(0.574-1.15)

0.880
(0.602-1.30)

6-hr 0.152
(0.127-0.183)

0.194
(0.162-0.233)

0.248
(0.207-0.300)

0.292
(0.242-0.356)

0.351
(0.281-0.444)

0.397
(0.311-0.512)

0.443
(0.338-0.586)

0.489
(0.363-0.668)

0.553
(0.392-0.787)

0.601
(0.411-0.888)

12-hr 0.098
(0.082-0.118)

0.128
(0.108-0.155)

0.168
(0.140-0.203)

0.200
(0.166-0.244)

0.243
(0.194-0.307)

0.276
(0.216-0.356)

0.309
(0.236-0.409)

0.343
(0.254-0.467)

0.388
(0.275-0.553)

0.423
(0.290-0.626)

24-hr 0.061
(0.054-0.071)

0.082
(0.072-0.095)

0.109
(0.095-0.127)

0.131
(0.114-0.153)

0.160
(0.135-0.194)

0.182
(0.151-0.225)

0.205
(0.166-0.259)

0.228
(0.180-0.296)

0.260
(0.197-0.349)

0.284
(0.208-0.394)

2-day 0.039
(0.034-0.045)

0.051
(0.045-0.060)

0.068
(0.059-0.079)

0.081
(0.071-0.095)

0.099
(0.084-0.120)

0.113
(0.093-0.139)

0.127
(0.103-0.160)

0.141
(0.111-0.183)

0.160
(0.122-0.216)

0.175
(0.129-0.243)

3-day 0.029
(0.026-0.034)

0.039
(0.034-0.045)

0.051
(0.045-0.059)

0.061
(0.053-0.071)

0.074
(0.063-0.090)

0.084
(0.070-0.104)

0.095
(0.077-0.120)

0.105
(0.083-0.136)

0.119
(0.091-0.161)

0.130
(0.096-0.181)

4-day 0.024
(0.021-0.028)

0.032
(0.028-0.037)

0.042
(0.036-0.049)

0.050
(0.043-0.058)

0.061
(0.051-0.073)

0.069
(0.057-0.085)

0.077
(0.063-0.098)

0.086
(0.068-0.111)

0.097
(0.074-0.131)

0.106
(0.078-0.148)

7-day 0.016
(0.014-0.019)

0.022
(0.019-0.025)

0.028
(0.025-0.033)

0.034
(0.029-0.040)

0.041
(0.035-0.050)

0.047
(0.039-0.058)

0.053
(0.043-0.066)

0.059
(0.046-0.076)

0.067
(0.050-0.090)

0.073
(0.053-0.101)

10-day 0.013
(0.011-0.015)

0.017
(0.015-0.019)

0.022
(0.019-0.026)

0.026
(0.023-0.031)

0.032
(0.027-0.039)

0.036
(0.030-0.045)

0.041
(0.033-0.052)

0.046
(0.036-0.059)

0.052
(0.039-0.070)

0.057
(0.042-0.079)

20-day 0.008
(0.007-0.009)

0.010
(0.009-0.012)

0.013
(0.012-0.016)

0.016
(0.014-0.019)

0.020
(0.017-0.024)

0.022
(0.019-0.028)

0.025
(0.020-0.032)

0.028
(0.022-0.036)

0.032
(0.024-0.043)

0.035
(0.026-0.048)

30-day 0.006
(0.005-0.007)

0.008
(0.007-0.009)

0.011
(0.009-0.013)

0.013
(0.011-0.015)

0.016
(0.013-0.019)

0.018
(0.015-0.022)

0.020
(0.016-0.025)

0.022
(0.018-0.029)

0.025
(0.019-0.034)

0.028
(0.020-0.038)

45-day 0.005
(0.004-0.006)

0.006
(0.006-0.007)

0.008
(0.007-0.010)

0.010
(0.009-0.012)

0.012
(0.010-0.015)

0.014
(0.012-0.017)

0.016
(0.013-0.020)

0.017
(0.014-0.022)

0.020
(0.015-0.026)

0.021
(0.016-0.030)

60-day 0.004
(0.004-0.005)

0.006
(0.005-0.006)

0.007
(0.006-0.009)

0.009
(0.008-0.010)

0.011
(0.009-0.013)

0.012
(0.010-0.015)

0.013
(0.011-0.017)

0.015
(0.012-0.019)

0.017
(0.013-0.023)

0.018
(0.013-0.025)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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RICKRAT HYDROGRAPH CALCULATIONS



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   3/24/2016
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  0.49  ACRES
RUNOFF COEFFICIENT  0.75
PEAK DISCHARGE  2.52  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  5  DISCHARGE (CFS) =  0.1
TIME (MIN) =  10  DISCHARGE (CFS) =  0.1
TIME (MIN) =  15  DISCHARGE (CFS) =  0.1
TIME (MIN) =  20  DISCHARGE (CFS) =  0.1
TIME (MIN) =  25  DISCHARGE (CFS) =  0.1
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1
TIME (MIN) =  40  DISCHARGE (CFS) =  0.1
TIME (MIN) =  45  DISCHARGE (CFS) =  0.1
TIME (MIN) =  50  DISCHARGE (CFS) =  0.1
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1
TIME (MIN) =  65  DISCHARGE (CFS) =  0.1
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1
TIME (MIN) =  75  DISCHARGE (CFS) =  0.1
TIME (MIN) =  80  DISCHARGE (CFS) =  0.1
TIME (MIN) =  85  DISCHARGE (CFS) =  0.1
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1
TIME (MIN) =  95  DISCHARGE (CFS) =  0.1
TIME (MIN) =  100  DISCHARGE (CFS) =  0.1
TIME (MIN) =  105  DISCHARGE (CFS) =  0.1
TIME (MIN) =  110  DISCHARGE (CFS) =  0.1
TIME (MIN) =  115  DISCHARGE (CFS) =  0.1
TIME (MIN) =  120  DISCHARGE (CFS) =  0.1
TIME (MIN) =  125  DISCHARGE (CFS) =  0.1
TIME (MIN) =  130  DISCHARGE (CFS) =  0.1
TIME (MIN) =  135  DISCHARGE (CFS) =  0.1
TIME (MIN) =  140  DISCHARGE (CFS) =  0.1
TIME (MIN) =  145  DISCHARGE (CFS) =  0.1
TIME (MIN) =  150  DISCHARGE (CFS) =  0.1
TIME (MIN) =  155  DISCHARGE (CFS) =  0.1
TIME (MIN) =  160  DISCHARGE (CFS) =  0.1
TIME (MIN) =  165  DISCHARGE (CFS) =  0.1
TIME (MIN) =  170  DISCHARGE (CFS) =  0.1
TIME (MIN) =  175  DISCHARGE (CFS) =  0.1
TIME (MIN) =  180  DISCHARGE (CFS) =  0.1
TIME (MIN) =  185  DISCHARGE (CFS) =  0.1
TIME (MIN) =  190  DISCHARGE (CFS) =  0.1
TIME (MIN) =  195  DISCHARGE (CFS) =  0.2
TIME (MIN) =  200  DISCHARGE (CFS) =  0.2
TIME (MIN) =  205  DISCHARGE (CFS) =  0.2
TIME (MIN) =  210  DISCHARGE (CFS) =  0.2
TIME (MIN) =  215  DISCHARGE (CFS) =  0.2
TIME (MIN) =  220  DISCHARGE (CFS) =  0.2
TIME (MIN) =  225  DISCHARGE (CFS) =  0.3
TIME (MIN) =  230  DISCHARGE (CFS) =  0.3
TIME (MIN) =  235  DISCHARGE (CFS) =  0.5
TIME (MIN) =  240  DISCHARGE (CFS) =  0.7
TIME (MIN) =  245  DISCHARGE (CFS) =  2.52
TIME (MIN) =  250  DISCHARGE (CFS) =  0.4
TIME (MIN) =  255  DISCHARGE (CFS) =  0.3
TIME (MIN) =  260  DISCHARGE (CFS) =  0.2
TIME (MIN) =  265  DISCHARGE (CFS) =  0.2
TIME (MIN) =  270  DISCHARGE (CFS) =  0.2
TIME (MIN) =  275  DISCHARGE (CFS) =  0.1
TIME (MIN) =  280  DISCHARGE (CFS) =  0.1
TIME (MIN) =  285  DISCHARGE (CFS) =  0.1
TIME (MIN) =  290  DISCHARGE (CFS) =  0.1

justin.becker
Typewriter
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TIME (MIN) =  295  DISCHARGE (CFS) =  0.1
TIME (MIN) =  300  DISCHARGE (CFS) =  0.1
TIME (MIN) =  305  DISCHARGE (CFS) =  0.1
TIME (MIN) =  310  DISCHARGE (CFS) =  0.1
TIME (MIN) =  315  DISCHARGE (CFS) =  0.1
TIME (MIN) =  320  DISCHARGE (CFS) =  0.1
TIME (MIN) =  325  DISCHARGE (CFS) =  0.1
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1
TIME (MIN) =  335  DISCHARGE (CFS) =  0.1
TIME (MIN) =  340  DISCHARGE (CFS) =  0.1
TIME (MIN) =  345  DISCHARGE (CFS) =  0.1
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1
TIME (MIN) =  355  DISCHARGE (CFS) =  0.1
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1
TIME (MIN) =  365  DISCHARGE (CFS) =  0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   3/24/2016
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  0.51  ACRES
RUNOFF COEFFICIENT  0.75
PEAK DISCHARGE  2.62  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  5  DISCHARGE (CFS) =  0.1
TIME (MIN) =  10  DISCHARGE (CFS) =  0.1
TIME (MIN) =  15  DISCHARGE (CFS) =  0.1
TIME (MIN) =  20  DISCHARGE (CFS) =  0.1
TIME (MIN) =  25  DISCHARGE (CFS) =  0.1
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1
TIME (MIN) =  40  DISCHARGE (CFS) =  0.1
TIME (MIN) =  45  DISCHARGE (CFS) =  0.1
TIME (MIN) =  50  DISCHARGE (CFS) =  0.1
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1
TIME (MIN) =  65  DISCHARGE (CFS) =  0.1
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1
TIME (MIN) =  75  DISCHARGE (CFS) =  0.1
TIME (MIN) =  80  DISCHARGE (CFS) =  0.1
TIME (MIN) =  85  DISCHARGE (CFS) =  0.1
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1
TIME (MIN) =  95  DISCHARGE (CFS) =  0.1
TIME (MIN) =  100  DISCHARGE (CFS) =  0.1
TIME (MIN) =  105  DISCHARGE (CFS) =  0.1
TIME (MIN) =  110  DISCHARGE (CFS) =  0.1
TIME (MIN) =  115  DISCHARGE (CFS) =  0.1
TIME (MIN) =  120  DISCHARGE (CFS) =  0.1
TIME (MIN) =  125  DISCHARGE (CFS) =  0.1
TIME (MIN) =  130  DISCHARGE (CFS) =  0.1
TIME (MIN) =  135  DISCHARGE (CFS) =  0.1
TIME (MIN) =  140  DISCHARGE (CFS) =  0.1
TIME (MIN) =  145  DISCHARGE (CFS) =  0.1
TIME (MIN) =  150  DISCHARGE (CFS) =  0.1
TIME (MIN) =  155  DISCHARGE (CFS) =  0.1
TIME (MIN) =  160  DISCHARGE (CFS) =  0.1
TIME (MIN) =  165  DISCHARGE (CFS) =  0.1
TIME (MIN) =  170  DISCHARGE (CFS) =  0.1
TIME (MIN) =  175  DISCHARGE (CFS) =  0.1
TIME (MIN) =  180  DISCHARGE (CFS) =  0.1
TIME (MIN) =  185  DISCHARGE (CFS) =  0.1
TIME (MIN) =  190  DISCHARGE (CFS) =  0.2
TIME (MIN) =  195  DISCHARGE (CFS) =  0.2
TIME (MIN) =  200  DISCHARGE (CFS) =  0.2
TIME (MIN) =  205  DISCHARGE (CFS) =  0.2
TIME (MIN) =  210  DISCHARGE (CFS) =  0.2
TIME (MIN) =  215  DISCHARGE (CFS) =  0.2
TIME (MIN) =  220  DISCHARGE (CFS) =  0.3
TIME (MIN) =  225  DISCHARGE (CFS) =  0.3
TIME (MIN) =  230  DISCHARGE (CFS) =  0.4
TIME (MIN) =  235  DISCHARGE (CFS) =  0.5
TIME (MIN) =  240  DISCHARGE (CFS) =  0.7
TIME (MIN) =  245  DISCHARGE (CFS) =  2.62
TIME (MIN) =  250  DISCHARGE (CFS) =  0.4
TIME (MIN) =  255  DISCHARGE (CFS) =  0.3
TIME (MIN) =  260  DISCHARGE (CFS) =  0.2
TIME (MIN) =  265  DISCHARGE (CFS) =  0.2
TIME (MIN) =  270  DISCHARGE (CFS) =  0.2
TIME (MIN) =  275  DISCHARGE (CFS) =  0.1
TIME (MIN) =  280  DISCHARGE (CFS) =  0.1
TIME (MIN) =  285  DISCHARGE (CFS) =  0.1
TIME (MIN) =  290  DISCHARGE (CFS) =  0.1
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TIME (MIN) =  295  DISCHARGE (CFS) =  0.1
TIME (MIN) =  300  DISCHARGE (CFS) =  0.1
TIME (MIN) =  305  DISCHARGE (CFS) =  0.1
TIME (MIN) =  310  DISCHARGE (CFS) =  0.1
TIME (MIN) =  315  DISCHARGE (CFS) =  0.1
TIME (MIN) =  320  DISCHARGE (CFS) =  0.1
TIME (MIN) =  325  DISCHARGE (CFS) =  0.1
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1
TIME (MIN) =  335  DISCHARGE (CFS) =  0.1
TIME (MIN) =  340  DISCHARGE (CFS) =  0.1
TIME (MIN) =  345  DISCHARGE (CFS) =  0.1
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1
TIME (MIN) =  355  DISCHARGE (CFS) =  0.1
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1
TIME (MIN) =  365  DISCHARGE (CFS) =  0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   3/24/2016
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  0.94  ACRES
RUNOFF COEFFICIENT  0.75
PEAK DISCHARGE  4.83  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  5  DISCHARGE (CFS) =  0.1
TIME (MIN) =  10  DISCHARGE (CFS) =  0.1
TIME (MIN) =  15  DISCHARGE (CFS) =  0.1
TIME (MIN) =  20  DISCHARGE (CFS) =  0.1
TIME (MIN) =  25  DISCHARGE (CFS) =  0.1
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1
TIME (MIN) =  40  DISCHARGE (CFS) =  0.1
TIME (MIN) =  45  DISCHARGE (CFS) =  0.1
TIME (MIN) =  50  DISCHARGE (CFS) =  0.1
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1
TIME (MIN) =  65  DISCHARGE (CFS) =  0.1
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1
TIME (MIN) =  75  DISCHARGE (CFS) =  0.1
TIME (MIN) =  80  DISCHARGE (CFS) =  0.1
TIME (MIN) =  85  DISCHARGE (CFS) =  0.1
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1
TIME (MIN) =  95  DISCHARGE (CFS) =  0.1
TIME (MIN) =  100  DISCHARGE (CFS) =  0.2
TIME (MIN) =  105  DISCHARGE (CFS) =  0.2
TIME (MIN) =  110  DISCHARGE (CFS) =  0.2
TIME (MIN) =  115  DISCHARGE (CFS) =  0.2
TIME (MIN) =  120  DISCHARGE (CFS) =  0.2
TIME (MIN) =  125  DISCHARGE (CFS) =  0.2
TIME (MIN) =  130  DISCHARGE (CFS) =  0.2
TIME (MIN) =  135  DISCHARGE (CFS) =  0.2
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2
TIME (MIN) =  145  DISCHARGE (CFS) =  0.2
TIME (MIN) =  150  DISCHARGE (CFS) =  0.2
TIME (MIN) =  155  DISCHARGE (CFS) =  0.2
TIME (MIN) =  160  DISCHARGE (CFS) =  0.2
TIME (MIN) =  165  DISCHARGE (CFS) =  0.2
TIME (MIN) =  170  DISCHARGE (CFS) =  0.2
TIME (MIN) =  175  DISCHARGE (CFS) =  0.2
TIME (MIN) =  180  DISCHARGE (CFS) =  0.3
TIME (MIN) =  185  DISCHARGE (CFS) =  0.3
TIME (MIN) =  190  DISCHARGE (CFS) =  0.3
TIME (MIN) =  195  DISCHARGE (CFS) =  0.3
TIME (MIN) =  200  DISCHARGE (CFS) =  0.3
TIME (MIN) =  205  DISCHARGE (CFS) =  0.4
TIME (MIN) =  210  DISCHARGE (CFS) =  0.4
TIME (MIN) =  215  DISCHARGE (CFS) =  0.4
TIME (MIN) =  220  DISCHARGE (CFS) =  0.5
TIME (MIN) =  225  DISCHARGE (CFS) =  0.6
TIME (MIN) =  230  DISCHARGE (CFS) =  0.7
TIME (MIN) =  235  DISCHARGE (CFS) =  1
TIME (MIN) =  240  DISCHARGE (CFS) =  1.3
TIME (MIN) =  245  DISCHARGE (CFS) =  4.83
TIME (MIN) =  250  DISCHARGE (CFS) =  0.8
TIME (MIN) =  255  DISCHARGE (CFS) =  0.5
TIME (MIN) =  260  DISCHARGE (CFS) =  0.4
TIME (MIN) =  265  DISCHARGE (CFS) =  0.3
TIME (MIN) =  270  DISCHARGE (CFS) =  0.3
TIME (MIN) =  275  DISCHARGE (CFS) =  0.3
TIME (MIN) =  280  DISCHARGE (CFS) =  0.2
TIME (MIN) =  285  DISCHARGE (CFS) =  0.2
TIME (MIN) =  290  DISCHARGE (CFS) =  0.2
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TIME (MIN) =  295  DISCHARGE (CFS) =  0.2
TIME (MIN) =  300  DISCHARGE (CFS) =  0.2
TIME (MIN) =  305  DISCHARGE (CFS) =  0.2
TIME (MIN) =  310  DISCHARGE (CFS) =  0.2
TIME (MIN) =  315  DISCHARGE (CFS) =  0.2
TIME (MIN) =  320  DISCHARGE (CFS) =  0.1
TIME (MIN) =  325  DISCHARGE (CFS) =  0.1
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1
TIME (MIN) =  335  DISCHARGE (CFS) =  0.1
TIME (MIN) =  340  DISCHARGE (CFS) =  0.1
TIME (MIN) =  345  DISCHARGE (CFS) =  0.1
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1
TIME (MIN) =  355  DISCHARGE (CFS) =  0.1
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1
TIME (MIN) =  365  DISCHARGE (CFS) =  0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   3/24/2016
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  0.88  ACRES
RUNOFF COEFFICIENT  0.75
PEAK DISCHARGE  4.52  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  5  DISCHARGE (CFS) =  0.1
TIME (MIN) =  10  DISCHARGE (CFS) =  0.1
TIME (MIN) =  15  DISCHARGE (CFS) =  0.1
TIME (MIN) =  20  DISCHARGE (CFS) =  0.1
TIME (MIN) =  25  DISCHARGE (CFS) =  0.1
TIME (MIN) =  30  DISCHARGE (CFS) =  0.1
TIME (MIN) =  35  DISCHARGE (CFS) =  0.1
TIME (MIN) =  40  DISCHARGE (CFS) =  0.1
TIME (MIN) =  45  DISCHARGE (CFS) =  0.1
TIME (MIN) =  50  DISCHARGE (CFS) =  0.1
TIME (MIN) =  55  DISCHARGE (CFS) =  0.1
TIME (MIN) =  60  DISCHARGE (CFS) =  0.1
TIME (MIN) =  65  DISCHARGE (CFS) =  0.1
TIME (MIN) =  70  DISCHARGE (CFS) =  0.1
TIME (MIN) =  75  DISCHARGE (CFS) =  0.1
TIME (MIN) =  80  DISCHARGE (CFS) =  0.1
TIME (MIN) =  85  DISCHARGE (CFS) =  0.1
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1
TIME (MIN) =  95  DISCHARGE (CFS) =  0.1
TIME (MIN) =  100  DISCHARGE (CFS) =  0.1
TIME (MIN) =  105  DISCHARGE (CFS) =  0.1
TIME (MIN) =  110  DISCHARGE (CFS) =  0.1
TIME (MIN) =  115  DISCHARGE (CFS) =  0.2
TIME (MIN) =  120  DISCHARGE (CFS) =  0.2
TIME (MIN) =  125  DISCHARGE (CFS) =  0.2
TIME (MIN) =  130  DISCHARGE (CFS) =  0.2
TIME (MIN) =  135  DISCHARGE (CFS) =  0.2
TIME (MIN) =  140  DISCHARGE (CFS) =  0.2
TIME (MIN) =  145  DISCHARGE (CFS) =  0.2
TIME (MIN) =  150  DISCHARGE (CFS) =  0.2
TIME (MIN) =  155  DISCHARGE (CFS) =  0.2
TIME (MIN) =  160  DISCHARGE (CFS) =  0.2
TIME (MIN) =  165  DISCHARGE (CFS) =  0.2
TIME (MIN) =  170  DISCHARGE (CFS) =  0.2
TIME (MIN) =  175  DISCHARGE (CFS) =  0.2
TIME (MIN) =  180  DISCHARGE (CFS) =  0.2
TIME (MIN) =  185  DISCHARGE (CFS) =  0.3
TIME (MIN) =  190  DISCHARGE (CFS) =  0.3
TIME (MIN) =  195  DISCHARGE (CFS) =  0.3
TIME (MIN) =  200  DISCHARGE (CFS) =  0.3
TIME (MIN) =  205  DISCHARGE (CFS) =  0.3
TIME (MIN) =  210  DISCHARGE (CFS) =  0.4
TIME (MIN) =  215  DISCHARGE (CFS) =  0.4
TIME (MIN) =  220  DISCHARGE (CFS) =  0.4
TIME (MIN) =  225  DISCHARGE (CFS) =  0.5
TIME (MIN) =  230  DISCHARGE (CFS) =  0.6
TIME (MIN) =  235  DISCHARGE (CFS) =  0.9
TIME (MIN) =  240  DISCHARGE (CFS) =  1.3
TIME (MIN) =  245  DISCHARGE (CFS) =  4.52
TIME (MIN) =  250  DISCHARGE (CFS) =  0.7
TIME (MIN) =  255  DISCHARGE (CFS) =  0.5
TIME (MIN) =  260  DISCHARGE (CFS) =  0.4
TIME (MIN) =  265  DISCHARGE (CFS) =  0.3
TIME (MIN) =  270  DISCHARGE (CFS) =  0.3
TIME (MIN) =  275  DISCHARGE (CFS) =  0.2
TIME (MIN) =  280  DISCHARGE (CFS) =  0.2
TIME (MIN) =  285  DISCHARGE (CFS) =  0.2
TIME (MIN) =  290  DISCHARGE (CFS) =  0.2
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TIME (MIN) =  295  DISCHARGE (CFS) =  0.2
TIME (MIN) =  300  DISCHARGE (CFS) =  0.2
TIME (MIN) =  305  DISCHARGE (CFS) =  0.2
TIME (MIN) =  310  DISCHARGE (CFS) =  0.1
TIME (MIN) =  315  DISCHARGE (CFS) =  0.1
TIME (MIN) =  320  DISCHARGE (CFS) =  0.1
TIME (MIN) =  325  DISCHARGE (CFS) =  0.1
TIME (MIN) =  330  DISCHARGE (CFS) =  0.1
TIME (MIN) =  335  DISCHARGE (CFS) =  0.1
TIME (MIN) =  340  DISCHARGE (CFS) =  0.1
TIME (MIN) =  345  DISCHARGE (CFS) =  0.1
TIME (MIN) =  350  DISCHARGE (CFS) =  0.1
TIME (MIN) =  355  DISCHARGE (CFS) =  0.1
TIME (MIN) =  360  DISCHARGE (CFS) =  0.1
TIME (MIN) =  365  DISCHARGE (CFS) =  0



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   3/24/2016
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  5  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  0.34  ACRES
RUNOFF COEFFICIENT  0.75
PEAK DISCHARGE  1.75  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  5  DISCHARGE (CFS) =  0
TIME (MIN) =  10  DISCHARGE (CFS) =  0
TIME (MIN) =  15  DISCHARGE (CFS) =  0
TIME (MIN) =  20  DISCHARGE (CFS) =  0
TIME (MIN) =  25  DISCHARGE (CFS) =  0
TIME (MIN) =  30  DISCHARGE (CFS) =  0
TIME (MIN) =  35  DISCHARGE (CFS) =  0
TIME (MIN) =  40  DISCHARGE (CFS) =  0
TIME (MIN) =  45  DISCHARGE (CFS) =  0
TIME (MIN) =  50  DISCHARGE (CFS) =  0
TIME (MIN) =  55  DISCHARGE (CFS) =  0
TIME (MIN) =  60  DISCHARGE (CFS) =  0
TIME (MIN) =  65  DISCHARGE (CFS) =  0
TIME (MIN) =  70  DISCHARGE (CFS) =  0
TIME (MIN) =  75  DISCHARGE (CFS) =  0
TIME (MIN) =  80  DISCHARGE (CFS) =  0.1
TIME (MIN) =  85  DISCHARGE (CFS) =  0.1
TIME (MIN) =  90  DISCHARGE (CFS) =  0.1
TIME (MIN) =  95  DISCHARGE (CFS) =  0.1
TIME (MIN) =  100  DISCHARGE (CFS) =  0.1
TIME (MIN) =  105  DISCHARGE (CFS) =  0.1
TIME (MIN) =  110  DISCHARGE (CFS) =  0.1
TIME (MIN) =  115  DISCHARGE (CFS) =  0.1
TIME (MIN) =  120  DISCHARGE (CFS) =  0.1
TIME (MIN) =  125  DISCHARGE (CFS) =  0.1
TIME (MIN) =  130  DISCHARGE (CFS) =  0.1
TIME (MIN) =  135  DISCHARGE (CFS) =  0.1
TIME (MIN) =  140  DISCHARGE (CFS) =  0.1
TIME (MIN) =  145  DISCHARGE (CFS) =  0.1
TIME (MIN) =  150  DISCHARGE (CFS) =  0.1
TIME (MIN) =  155  DISCHARGE (CFS) =  0.1
TIME (MIN) =  160  DISCHARGE (CFS) =  0.1
TIME (MIN) =  165  DISCHARGE (CFS) =  0.1
TIME (MIN) =  170  DISCHARGE (CFS) =  0.1
TIME (MIN) =  175  DISCHARGE (CFS) =  0.1
TIME (MIN) =  180  DISCHARGE (CFS) =  0.1
TIME (MIN) =  185  DISCHARGE (CFS) =  0.1
TIME (MIN) =  190  DISCHARGE (CFS) =  0.1
TIME (MIN) =  195  DISCHARGE (CFS) =  0.1
TIME (MIN) =  200  DISCHARGE (CFS) =  0.1
TIME (MIN) =  205  DISCHARGE (CFS) =  0.1
TIME (MIN) =  210  DISCHARGE (CFS) =  0.1
TIME (MIN) =  215  DISCHARGE (CFS) =  0.2
TIME (MIN) =  220  DISCHARGE (CFS) =  0.2
TIME (MIN) =  225  DISCHARGE (CFS) =  0.2
TIME (MIN) =  230  DISCHARGE (CFS) =  0.2
TIME (MIN) =  235  DISCHARGE (CFS) =  0.3
TIME (MIN) =  240  DISCHARGE (CFS) =  0.5
TIME (MIN) =  245  DISCHARGE (CFS) =  1.75
TIME (MIN) =  250  DISCHARGE (CFS) =  0.3
TIME (MIN) =  255  DISCHARGE (CFS) =  0.2
TIME (MIN) =  260  DISCHARGE (CFS) =  0.1
TIME (MIN) =  265  DISCHARGE (CFS) =  0.1
TIME (MIN) =  270  DISCHARGE (CFS) =  0.1
TIME (MIN) =  275  DISCHARGE (CFS) =  0.1
TIME (MIN) =  280  DISCHARGE (CFS) =  0.1
TIME (MIN) =  285  DISCHARGE (CFS) =  0.1
TIME (MIN) =  290  DISCHARGE (CFS) =  0.1

justin.becker
Typewriter
DMA H



TIME (MIN) =  295  DISCHARGE (CFS) =  0.1
TIME (MIN) =  300  DISCHARGE (CFS) =  0.1
TIME (MIN) =  305  DISCHARGE (CFS) =  0.1
TIME (MIN) =  310  DISCHARGE (CFS) =  0.1
TIME (MIN) =  315  DISCHARGE (CFS) =  0.1
TIME (MIN) =  320  DISCHARGE (CFS) =  0.1
TIME (MIN) =  325  DISCHARGE (CFS) =  0.1
TIME (MIN) =  330  DISCHARGE (CFS) =  0
TIME (MIN) =  335  DISCHARGE (CFS) =  0
TIME (MIN) =  340  DISCHARGE (CFS) =  0
TIME (MIN) =  345  DISCHARGE (CFS) =  0
TIME (MIN) =  350  DISCHARGE (CFS) =  0
TIME (MIN) =  355  DISCHARGE (CFS) =  0
TIME (MIN) =  360  DISCHARGE (CFS) =  0
TIME (MIN) =  365  DISCHARGE (CFS) =  0



APPENDIX C

HYDRAFLOW HYDROGRAPH CALCULATIONS
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1

Watershed Model Schematic Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Project: Prop_100yr Volume_Westmont_bottom_width_UG.gpw Friday, 04 / 1 / 2016

Hyd. Origin Description

Legend

1 Manual DMA A
2 Manual DMA B
3 Manual DMA C
4 Manual DMA E
5 Manual DMA H
6 Reservoir Basin A
7 Reservoir Basin B
8 Reservoir Basin C
9 Reservoir Basin E
10 Reservoir Basin H



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Manual 2.520 5 245 3,726 ------ ------ ------ DMA A

2 Manual 2.620 5 245 3,846 ------ ------ ------ DMA B

3 Manual 4.830 5 245 6,549 ------ ------ ------ DMA C

4 Manual 4.520 5 245 6,066 ------ ------ ------ DMA E

5 Manual 1.750 5 245 2,385 ------ ------ ------ DMA H

6 Reservoir 2.210 5 245 3,722 1 648.68 807 Basin A

7 Reservoir 2.587 5 245 3,833 2 649.40 1,123 Basin B

8 Reservoir 1.478 5 250 6,510 3 648.19 3,848 Basin C

9 Reservoir 3.408 5 245 6,031 4 650.86 2,312 Basin E

10 Reservoir 0.059 5 325 2,374 5 648.13 1,680 Basin H

Prop_100yr Volume_Westmont_bottom_width_UG.gpwReturn Period: 100 Year Friday, 04 / 1 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 1
DMA A

Hydrograph type =  Manual Peak discharge =  2.520 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  3,726 cuft

3
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Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 2
DMA B

Hydrograph type =  Manual Peak discharge =  2.620 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  3,846 cuft

4
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 3
DMA C

Hydrograph type =  Manual Peak discharge =  4.830 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  6,549 cuft

5
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Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 4
DMA E

Hydrograph type =  Manual Peak discharge =  4.520 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  6,066 cuft

6

0 60 120 180 240 300 360 420

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (min)

DMA E
Hyd. No. 4 -- 100 Year
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 5
DMA H

Hydrograph type =  Manual Peak discharge =  1.750 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  2,385 cuft

7
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Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 6
Basin A

Hydrograph type =  Reservoir Peak discharge =  2.210 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  3,722 cuft
Inflow hyd. No. =  1 - DMA A Max. Elevation =  648.68 ft
Reservoir name =  Basin A Max. Storage =  807 cuft

Storage Indication method used.

8

0 60 120 180 240 300 360 420 480 540 600

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

Basin A
Hyd. No. 6 -- 100 Year

Hyd No. 6 Hyd No. 1 Total storage used = 807 cuft



Pond Report 9

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Pond No. 1 -  Basin A
Pond Data
UG Chambers - Invert elev. = 643.90 ft ,  Rise x Span = 0.00 x 3.00 ft ,  Barrel Len = 33.00 ft ,  No. Barrels = 1 ,  Slope = 0.00% ,  Headers = No
Encasement - Invert elev. = 643.90 ft ,  Width = 3.00 ft,  Height = 3.00 ft ,  Voids = 35.00%Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 647.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 643.90 n/a 0 0
0.30 644.20 n/a 10 10
0.60 644.50 n/a 10 21
0.90 644.80 n/a 10 31
1.20 645.10 n/a 10 42
1.50 645.40 n/a 10 52
1.80 645.70 n/a 10 62
2.10 646.00 n/a 10 73
2.40 646.30 n/a 10 83
2.70 646.60 n/a 10 94
3.00 646.90 n/a 10 104
3.10 647.00 337 11 115
5.00 647.50 492 783 898
5.50 648.00 664 288 1,186
6.00 648.50 850 378 1,564
6.50 649.00 1,051 474 2,038

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 1.00 0.00 0.00
Span (in) =  18.00 1.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  644.00 644.00 0.00 0.00
Length (ft) =  10.00 1.00 0.00 0.00
Slope (%) =  1.00 1.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  648.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 643.90 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 1 643.93 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.06 2 643.96 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.09 3 643.99 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.12 4 644.02 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.001
0.15 5 644.05 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.003
0.18 6 644.08 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.005
0.21 7 644.11 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.007
0.24 8 644.14 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.008
0.27 9 644.17 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.009
0.30 10 644.20 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.010
0.33 12 644.23 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.011
0.36 13 644.26 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.012
0.39 14 644.29 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
0.42 15 644.32 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.45 16 644.35 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.48 17 644.38 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.015
0.51 18 644.41 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.54 19 644.44 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.57 20 644.47 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.017
0.60 21 644.50 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.018
0.63 22 644.53 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.018
0.66 23 644.56 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.69 24 644.59 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.72 25 644.62 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.75 26 644.65 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020

Continues on next page...



10
Basin A
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.78 27 644.68 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.81 28 644.71 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.84 29 644.74 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.87 30 644.77 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.90 31 644.80 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.93 32 644.83 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.96 33 644.86 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.99 34 644.89 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.02 35 644.92 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.05 36 644.95 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.025
1.08 37 644.98 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
1.11 39 645.01 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.14 40 645.04 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.17 41 645.07 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.20 42 645.10 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.23 43 645.13 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.26 44 645.16 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.29 45 645.19 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.32 46 645.22 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.35 47 645.25 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.38 48 645.28 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.41 49 645.31 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.44 50 645.34 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.47 51 645.37 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.50 52 645.40 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.53 53 645.43 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.56 54 645.46 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.59 55 645.49 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.62 56 645.52 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.65 57 645.55 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.68 58 645.58 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.71 59 645.61 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.74 60 645.64 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.77 61 645.67 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.80 62 645.70 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.83 63 645.73 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.86 65 645.76 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.89 66 645.79 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.92 67 645.82 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.95 68 645.85 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.98 69 645.88 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
2.01 70 645.91 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.04 71 645.94 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.07 72 645.97 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.10 73 646.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.13 74 646.03 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.16 75 646.06 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.19 76 646.09 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.22 77 646.12 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.25 78 646.15 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.28 79 646.18 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.31 80 646.21 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.34 81 646.24 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.37 82 646.27 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.40 83 646.30 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.43 84 646.33 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.46 85 646.36 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.49 86 646.39 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.52 87 646.42 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.55 88 646.45 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.58 89 646.48 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.61 91 646.51 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.64 92 646.54 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.67 93 646.57 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.70 94 646.60 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.73 95 646.63 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.76 96 646.66 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.79 97 646.69 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.82 98 646.72 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.85 99 646.75 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.88 100 646.78 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.91 101 646.81 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043

Continues on next page...



11
Basin A
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.94 102 646.84 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
2.97 103 646.87 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.00 104 646.90 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.01 105 646.91 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.02 106 646.92 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.03 107 646.93 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.04 109 646.94 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.05 110 646.95 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.06 111 646.96 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.07 112 646.97 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.08 113 646.98 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.09 114 646.99 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.10 115 647.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.29 194 647.19 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
3.48 272 647.38 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
3.67 350 647.57 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
3.86 428 647.76 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.05 507 647.95 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
4.24 585 648.14 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
4.43 663 648.33 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
4.62 742 648.52 0.13 ic 0.05 ic --- --- 0.08 --- --- --- --- --- 0.130
4.81 820 648.71 2.64 oc 0.05 ic --- --- 2.56 --- --- --- --- --- 2.614
5.00 898 647.50 2.58 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
5.05 927 647.55 2.55 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
5.10 956 647.60 2.52 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
5.15 984 647.65 2.49 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
5.20 1,013 647.70 2.45 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
5.25 1,042 647.75 2.42 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
5.30 1,071 647.80 2.42 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
5.35 1,100 647.85 2.39 oc 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
5.40 1,128 647.90 2.36 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
5.45 1,157 647.95 2.32 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
5.50 1,186 648.00 2.29 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
5.55 1,224 648.05 2.26 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
5.60 1,262 648.10 2.22 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
5.65 1,299 648.15 2.19 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
5.70 1,337 648.20 2.15 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
5.75 1,375 648.25 2.12 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
5.80 1,413 648.30 2.08 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
5.85 1,450 648.35 2.05 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
5.90 1,488 648.40 2.01 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
5.95 1,526 648.45 1.98 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
6.00 1,564 648.50 1.94 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
6.05 1,611 648.55 1.91 oc 0.05 ic --- --- 0.30 --- --- --- --- --- 0.349
6.10 1,658 648.60 1.87 oc 0.05 ic --- --- 0.84 --- --- --- --- --- 0.893
6.15 1,706 648.65 1.84 oc 0.05 ic --- --- 1.55 --- --- --- --- --- 1.599
6.20 1,753 648.70 2.45 oc 0.05 ic --- --- 2.38 --- --- --- --- --- 2.433
6.25 1,801 648.75 3.38 oc 0.05 ic --- --- 3.33 --- --- --- --- --- 3.377
6.30 1,848 648.80 4.42 oc 0.05 ic --- --- 4.38 --- --- --- --- --- 4.423
6.35 1,896 648.85 5.56 oc 0.05 ic --- --- 5.51 --- --- --- --- --- 5.561
6.40 1,943 648.90 6.78 oc 0.05 ic --- --- 6.74 --- --- --- --- --- 6.783
6.45 1,990 648.95 8.08 oc 0.05 ic --- --- 8.04 --- --- --- --- --- 8.084
6.50 2,038 649.00 9.46 oc 0.04 ic --- --- 9.42 --- --- --- --- --- 9.463

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 7
Basin B

Hydrograph type =  Reservoir Peak discharge =  2.587 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  3,833 cuft
Inflow hyd. No. =  2 - DMA B Max. Elevation =  649.40 ft
Reservoir name =  Basin B Max. Storage =  1,123 cuft

Storage Indication method used.
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Pond Report 13

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Pond No. 2 -  Basin B
Pond Data
UG Chambers - Invert elev. = 644.90 ft ,  Rise x Span = 0.00 x 3.00 ft ,  Barrel Len = 100.00 ft ,  No. Barrels = 1 ,  Slope = 0.00% ,  Headers = No
Encasement - Invert elev. = 644.90 ft ,  Width = 3.00 ft,  Height = 3.00 ft ,  Voids = 35.00%Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 648.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 644.90 n/a 0 0
0.30 645.20 n/a 32 32
0.60 645.50 n/a 32 63
0.90 645.80 n/a 32 95
1.20 646.10 n/a 32 126
1.50 646.40 n/a 32 158
1.80 646.70 n/a 32 189
2.10 647.00 n/a 32 221
2.40 647.30 n/a 32 252
2.70 647.60 n/a 32 284
3.00 647.90 n/a 32 315
3.10 648.00 241 8 323
4.00 648.50 553 348 671
4.50 649.00 880 355 1,026
4.60 649.50 1,222 105 1,131

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  12.00 1.00 0.00 0.00
Span (in) =  12.00 1.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  645.00 645.00 0.00 0.00
Length (ft) =  10.00 1.00 0.00 0.00
Slope (%) =  1.00 1.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  649.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 644.90 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 3 644.93 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.06 6 644.96 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.09 10 644.99 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.12 13 645.02 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.000
0.15 16 645.05 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.003
0.18 19 645.08 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.005
0.21 22 645.11 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.007
0.24 25 645.14 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.008
0.27 29 645.17 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.009
0.30 32 645.20 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.010
0.33 35 645.23 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.011
0.36 38 645.26 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.012
0.39 41 645.29 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
0.42 44 645.32 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.45 47 645.35 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.48 51 645.38 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.015
0.51 54 645.41 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.54 57 645.44 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.57 60 645.47 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.017
0.60 63 645.50 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.017
0.63 66 645.53 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.018
0.66 70 645.56 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.69 73 645.59 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.72 76 645.62 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.75 79 645.65 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.78 82 645.68 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021

Continues on next page...
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Basin B
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.81 85 645.71 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.84 88 645.74 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.87 92 645.77 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.90 95 645.80 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.93 98 645.83 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.96 101 645.86 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.99 104 645.89 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.02 107 645.92 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.05 110 645.95 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.025
1.08 114 645.98 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.025
1.11 117 646.01 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
1.14 120 646.04 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.17 123 646.07 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.20 126 646.10 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.23 129 646.13 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.26 133 646.16 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.29 136 646.19 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.32 139 646.22 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.35 142 646.25 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.38 145 646.28 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.41 148 646.31 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.44 151 646.34 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.47 155 646.37 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.50 158 646.40 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.53 161 646.43 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.56 164 646.46 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.59 167 646.49 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.62 170 646.52 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.65 173 646.55 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.68 177 646.58 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.71 180 646.61 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.74 183 646.64 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.77 186 646.67 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.80 189 646.70 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.83 192 646.73 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.86 196 646.76 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.89 199 646.79 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.92 202 646.82 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.95 205 646.85 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.98 208 646.88 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
2.01 211 646.91 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
2.04 214 646.94 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.07 218 646.97 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.10 221 647.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.13 224 647.03 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.16 227 647.06 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.19 230 647.09 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.22 233 647.12 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.25 236 647.15 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.28 240 647.18 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.31 243 647.21 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.34 246 647.24 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.37 249 647.27 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.40 252 647.30 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.43 255 647.33 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.46 259 647.36 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.49 262 647.39 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.52 265 647.42 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.55 268 647.45 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.58 271 647.48 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.61 274 647.51 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.64 277 647.54 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.67 281 647.57 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.70 284 647.60 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.73 287 647.63 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.76 290 647.66 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.79 293 647.69 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.82 296 647.72 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.85 300 647.75 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.88 303 647.78 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.91 306 647.81 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.94 309 647.84 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043

Continues on next page...
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Basin B
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.97 312 647.87 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.00 315 647.90 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.01 316 647.91 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.02 317 647.92 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.03 318 647.93 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.04 318 647.94 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.05 319 647.95 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.06 320 647.96 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.07 321 647.97 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.08 322 647.98 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.09 322 647.99 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.10 323 648.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.19 358 648.09 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
3.28 393 648.18 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
3.37 428 648.27 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
3.46 462 648.36 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
3.55 497 648.45 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
3.64 532 648.54 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
3.73 567 648.63 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
3.82 601 648.72 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
3.91 636 648.81 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.00 671 648.50 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
4.05 706 648.55 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.10 742 648.60 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.15 778 648.65 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.20 813 648.70 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.25 849 648.75 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.30 884 648.80 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.35 920 648.85 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.40 955 648.90 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.45 991 648.95 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.50 1,026 649.00 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
4.51 1,037 649.01 0.08 ic 0.05 ic --- --- 0.03 --- --- --- --- --- 0.078
4.52 1,047 649.02 0.13 ic 0.05 ic --- --- 0.08 --- --- --- --- --- 0.127
4.53 1,057 649.03 0.19 ic 0.05 ic --- --- 0.14 --- --- --- --- --- 0.190
4.54 1,068 649.04 0.26 ic 0.05 ic --- --- 0.21 --- --- --- --- --- 0.265
4.55 1,078 649.05 0.36 oc 0.05 ic --- --- 0.30 --- --- --- --- --- 0.349
4.56 1,089 649.06 0.45 oc 0.05 ic --- --- 0.39 --- --- --- --- --- 0.443
4.57 1,099 649.07 0.56 oc 0.05 ic --- --- 0.49 --- --- --- --- --- 0.544
4.58 1,110 649.08 0.66 oc 0.05 ic --- --- 0.60 --- --- --- --- --- 0.654
4.59 1,120 649.09 0.77 oc 0.05 ic --- --- 0.72 --- --- --- --- --- 0.770
4.60 1,131 649.50 7.37 ic 0.01 ic --- --- 7.36 s --- --- --- --- --- 7.374

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 8
Basin C

Hydrograph type =  Reservoir Peak discharge =  1.478 cfs
Storm frequency =  100 yrs Time to peak =  250 min
Time interval =  5 min Hyd. volume =  6,510 cuft
Inflow hyd. No. =  3 - DMA C Max. Elevation =  648.19 ft
Reservoir name =  Basin C Max. Storage =  3,848 cuft

Storage Indication method used.
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Pond Report 17

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Pond No. 3 -  Basin C
Pond Data
UG Chambers - Invert elev. = 642.40 ft ,  Rise x Span = 0.00 x 9.00 ft ,  Barrel Len = 100.00 ft ,  No. Barrels = 1 ,  Slope = 0.00% ,  Headers = No
Encasement - Invert elev. = 642.40 ft ,  Width = 9.00 ft,  Height = 3.00 ft ,  Voids = 35.00%Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 645.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 642.40 n/a 0 0
0.30 642.70 n/a 95 95
0.60 643.00 n/a 95 190
0.90 643.30 n/a 95 284
1.20 643.60 n/a 95 379
1.50 643.90 n/a 95 473
1.80 644.20 n/a 95 568
2.10 644.50 n/a 95 662
2.40 644.80 n/a 95 757
2.70 645.10 n/a 95 851
3.00 645.40 n/a 95 946
3.60 645.50 397 79 1,025
4.10 646.00 615 251 1,276
4.60 646.50 872 370 1,646
5.10 647.00 1,148 503 2,149
5.60 647.50 1,440 646 2,795
6.10 648.00 1,745 795 3,590
6.60 648.50 2,064 951 4,541

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 1.50 0.00 0.00
Span (in) =  18.00 1.50 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  642.50 642.50 0.00 0.00
Length (ft) =  10.00 1.00 0.00 0.00
Slope (%) =  1.00 1.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  648.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 642.40 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 10 642.43 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.06 19 642.46 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.09 29 642.49 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.12 38 642.52 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.001
0.15 48 642.55 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.004
0.18 57 642.58 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.008
0.21 67 642.61 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
0.24 76 642.64 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.27 86 642.67 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.30 95 642.70 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.33 105 642.73 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
0.36 114 642.76 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
0.39 123 642.79 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
0.42 133 642.82 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
0.45 142 642.85 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
0.48 152 642.88 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
0.51 161 642.91 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
0.54 171 642.94 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
0.57 180 642.97 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
0.60 190 643.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
0.63 199 643.03 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
0.66 209 643.06 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
0.69 218 643.09 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042

Continues on next page...
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Basin C
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.72 227 643.12 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
0.75 237 643.15 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
0.78 246 643.18 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
0.81 256 643.21 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
0.84 265 643.24 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
0.87 275 643.27 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
0.90 284 643.30 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
0.93 294 643.33 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
0.96 303 643.36 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
0.99 312 643.39 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
1.02 322 643.42 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
1.05 331 643.45 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.055
1.08 341 643.48 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.055
1.11 350 643.51 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.056
1.14 360 643.54 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
1.17 369 643.57 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.058
1.20 379 643.60 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.059
1.23 388 643.63 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
1.26 398 643.66 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.061
1.29 407 643.69 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.062
1.32 416 643.72 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.062
1.35 426 643.75 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.063
1.38 435 643.78 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.064
1.41 445 643.81 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.065
1.44 454 643.84 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.066
1.47 464 643.87 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.066
1.50 473 643.90 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.067
1.53 483 643.93 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.068
1.56 492 643.96 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.069
1.59 502 643.99 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.069
1.62 511 644.02 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.070
1.65 520 644.05 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.071
1.68 530 644.08 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.072
1.71 539 644.11 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.072
1.74 549 644.14 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.073
1.77 558 644.17 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.074
1.80 568 644.20 0.08 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.074
1.83 577 644.23 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.075
1.86 587 644.26 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.076
1.89 596 644.29 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.076
1.92 606 644.32 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.077
1.95 615 644.35 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.078
1.98 624 644.38 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.078
2.01 634 644.41 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.079
2.04 643 644.44 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.080
2.07 653 644.47 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.080
2.10 662 644.50 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.081
2.13 672 644.53 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.082
2.16 681 644.56 0.09 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.082
2.19 691 644.59 0.09 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.083
2.22 700 644.62 0.09 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.083
2.25 709 644.65 0.09 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.084
2.28 719 644.68 0.09 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.085
2.31 728 644.71 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.085
2.34 738 644.74 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.086
2.37 747 644.77 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.087
2.40 757 644.80 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.087
2.43 766 644.83 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.088
2.46 776 644.86 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.088
2.49 785 644.89 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.089
2.52 795 644.92 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.090
2.55 804 644.95 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.090
2.58 813 644.98 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.091
2.61 823 645.01 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.091
2.64 832 645.04 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.092
2.67 842 645.07 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.092
2.70 851 645.10 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.093
2.73 861 645.13 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.093
2.76 870 645.16 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.094
2.79 880 645.19 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.095
2.82 889 645.22 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.095
2.85 899 645.25 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.096

Continues on next page...
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Basin C
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.88 908 645.28 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.096
2.91 917 645.31 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.097
2.94 927 645.34 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.097
2.97 936 645.37 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.00 946 645.40 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.06 954 645.46 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.12 962 645.52 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.100
3.18 970 645.58 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.101
3.24 978 645.64 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.102
3.30 985 645.70 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.103
3.36 993 645.76 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.104
3.42 1,001 645.82 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.105
3.48 1,009 645.88 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.106
3.54 1,017 645.94 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.107
3.60 1,025 645.50 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.100
3.65 1,050 645.55 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.101
3.70 1,075 645.60 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.102
3.75 1,100 645.65 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.103
3.80 1,126 645.70 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.103
3.85 1,151 645.75 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.104
3.90 1,176 645.80 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.105
3.95 1,201 645.85 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.106
4.00 1,226 645.90 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.107
4.05 1,251 645.95 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.108
4.10 1,276 646.00 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.108
4.15 1,313 646.05 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.109
4.20 1,350 646.10 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.110
4.25 1,387 646.15 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.111
4.30 1,424 646.20 0.12 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.111
4.35 1,461 646.25 0.12 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.112
4.40 1,498 646.30 0.12 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.113
4.45 1,535 646.35 0.12 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.114
4.50 1,572 646.40 0.12 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.115
4.55 1,609 646.45 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.115
4.60 1,646 646.50 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.116
4.65 1,696 646.55 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.117
4.70 1,747 646.60 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.118
4.75 1,797 646.65 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.118
4.80 1,847 646.70 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.119
4.85 1,898 646.75 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.120
4.90 1,948 646.80 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.120
4.95 1,998 646.85 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.121
5.00 2,049 646.90 0.13 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.122
5.05 2,099 646.95 0.13 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.123
5.10 2,149 647.00 0.13 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.123
5.15 2,214 647.05 0.13 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.124
5.20 2,278 647.10 0.13 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.125
5.25 2,343 647.15 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.125
5.30 2,408 647.20 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.126
5.35 2,472 647.25 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.127
5.40 2,537 647.30 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.127
5.45 2,601 647.35 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.128
5.50 2,666 647.40 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.129
5.55 2,730 647.45 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.129
5.60 2,795 647.50 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.130
5.65 2,874 647.55 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.131
5.70 2,954 647.60 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.131
5.75 3,033 647.65 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.132
5.80 3,113 647.70 0.13 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.133
5.85 3,192 647.75 0.14 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.133
5.90 3,272 647.80 0.14 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.134
5.95 3,351 647.85 0.14 ic 0.13 ic --- --- 0.00 --- --- --- --- --- 0.135
6.00 3,431 647.90 0.14 ic 0.14 ic --- --- 0.00 --- --- --- --- --- 0.135
6.05 3,510 647.95 0.14 ic 0.14 ic --- --- 0.00 --- --- --- --- --- 0.136
6.10 3,590 648.00 0.14 ic 0.14 ic --- --- 0.00 --- --- --- --- --- 0.137
6.15 3,685 648.05 0.45 oc 0.14 ic --- --- 0.30 --- --- --- --- --- 0.433
6.20 3,780 648.10 1.00 oc 0.13 ic --- --- 0.84 --- --- --- --- --- 0.976
6.25 3,875 648.15 1.69 oc 0.13 ic --- --- 1.55 --- --- --- --- --- 1.678
6.30 3,970 648.20 2.52 oc 0.13 ic --- --- 2.38 --- --- --- --- --- 2.510
6.35 4,065 648.25 3.45 oc 0.12 ic --- --- 3.33 --- --- --- --- --- 3.451
6.40 4,161 648.30 4.50 oc 0.12 ic --- --- 4.38 --- --- --- --- --- 4.497
6.45 4,256 648.35 5.64 oc 0.12 ic --- --- 5.51 --- --- --- --- --- 5.635
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Basin C
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

6.50 4,351 648.40 6.86 oc 0.12 ic --- --- 6.74 --- --- --- --- --- 6.857
6.55 4,446 648.45 8.16 oc 0.12 ic --- --- 8.04 --- --- --- --- --- 8.157
6.60 4,541 648.50 9.53 oc 0.12 ic --- --- 9.42 --- --- --- --- --- 9.534

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 9
Basin E

Hydrograph type =  Reservoir Peak discharge =  3.408 cfs
Storm frequency =  100 yrs Time to peak =  245 min
Time interval =  5 min Hyd. volume =  6,031 cuft
Inflow hyd. No. =  4 - DMA E Max. Elevation =  650.86 ft
Reservoir name =  Basin E Max. Storage =  2,312 cuft

Storage Indication method used.
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Pond Report 22

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Pond No. 4 -  Basin E
Pond Data
UG Chambers - Invert elev. = 645.90 ft ,  Rise x Span = 0.00 x 9.00 ft ,  Barrel Len = 88.00 ft ,  No. Barrels = 1 ,  Slope = 0.00% ,  Headers = No
Encasement - Invert elev. = 645.90 ft ,  Width = 9.00 ft,  Height = 3.00 ft ,  Voids = 35.00%Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 649.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 645.90 n/a 0 0
0.30 646.20 n/a 84 84
0.60 646.50 n/a 83 167
0.90 646.80 n/a 83 250
1.20 647.10 n/a 83 333
1.50 647.40 n/a 83 416
1.80 647.70 n/a 83 500
2.10 648.00 n/a 83 583
2.40 648.30 n/a 83 666
2.70 648.60 n/a 83 749
3.00 648.90 n/a 83 832
3.10 649.00 249 8 841
3.60 649.50 551 195 1,036
4.10 650.00 900 359 1,395
4.60 650.50 1,290 545 1,939
5.10 651.00 1,723 751 2,690

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  12.00 1.50 0.00 0.00
Span (in) =  12.00 1.50 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  646.00 646.00 0.00 0.00
Length (ft) =  10.00 10.00 0.00 0.00
Slope (%) =  1.00 1.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  650.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 645.90 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 8 645.93 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.06 17 645.96 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.09 25 645.99 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.12 33 646.02 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.001
0.15 42 646.05 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.003
0.18 50 646.08 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.008
0.21 59 646.11 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
0.24 67 646.14 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.27 75 646.17 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.30 84 646.20 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.33 92 646.23 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
0.36 100 646.26 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
0.39 109 646.29 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
0.42 117 646.32 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
0.45 125 646.35 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
0.48 134 646.38 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
0.51 142 646.41 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
0.54 150 646.44 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
0.57 159 646.47 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
0.60 167 646.50 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
0.63 175 646.53 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
0.66 184 646.56 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
0.69 192 646.59 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
0.72 200 646.62 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
0.75 208 646.65 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
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Basin E
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.78 217 646.68 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
0.81 225 646.71 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
0.84 233 646.74 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
0.87 242 646.77 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
0.90 250 646.80 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
0.93 258 646.83 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
0.96 267 646.86 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
0.99 275 646.89 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
1.02 283 646.92 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
1.05 292 646.95 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
1.08 300 646.98 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.055
1.11 308 647.01 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.056
1.14 317 647.04 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
1.17 325 647.07 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.058
1.20 333 647.10 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.059
1.23 342 647.13 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
1.26 350 647.16 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
1.29 358 647.19 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.061
1.32 366 647.22 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.062
1.35 375 647.25 0.07 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.063
1.38 383 647.28 0.07 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.064
1.41 391 647.31 0.07 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.064
1.44 400 647.34 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.065
1.47 408 647.37 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.066
1.50 416 647.40 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.067
1.53 425 647.43 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.068
1.56 433 647.46 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.068
1.59 441 647.49 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.069
1.62 450 647.52 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.070
1.65 458 647.55 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.071
1.68 466 647.58 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.071
1.71 475 647.61 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.072
1.74 483 647.64 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.073
1.77 491 647.67 0.07 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.073
1.80 500 647.70 0.08 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.074
1.83 508 647.73 0.08 ic 0.07 ic --- --- 0.00 --- --- --- --- --- 0.075
1.86 516 647.76 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.075
1.89 525 647.79 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.076
1.92 533 647.82 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.077
1.95 541 647.85 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.077
1.98 549 647.88 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.078
2.01 558 647.91 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.079
2.04 566 647.94 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.079
2.07 574 647.97 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.080
2.10 583 648.00 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.081
2.13 591 648.03 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.081
2.16 599 648.06 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.082
2.19 608 648.09 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.083
2.22 616 648.12 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.083
2.25 624 648.15 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.084
2.28 633 648.18 0.08 ic 0.08 ic --- --- 0.00 --- --- --- --- --- 0.084
2.31 641 648.21 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.085
2.34 649 648.24 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.086
2.37 658 648.27 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.086
2.40 666 648.30 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.087
2.43 674 648.33 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.087
2.46 683 648.36 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.088
2.49 691 648.39 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.089
2.52 699 648.42 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.089
2.55 708 648.45 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.090
2.58 716 648.48 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.090
2.61 724 648.51 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.091
2.64 732 648.54 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.091
2.67 741 648.57 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.092
2.70 749 648.60 0.09 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.093
2.73 757 648.63 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.093
2.76 766 648.66 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.094
2.79 774 648.69 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.094
2.82 782 648.72 0.10 ic 0.09 ic --- --- 0.00 --- --- --- --- --- 0.095
2.85 791 648.75 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.095
2.88 799 648.78 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.096
2.91 807 648.81 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.096

Continues on next page...
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Basin E
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.94 816 648.84 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.097
2.97 824 648.87 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.00 832 648.90 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.01 833 648.91 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.02 834 648.92 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.098
3.03 835 648.93 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.04 836 648.94 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.05 836 648.95 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.06 837 648.96 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.07 838 648.97 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.08 839 648.98 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.099
3.09 840 648.99 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.100
3.10 841 649.00 0.10 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.100
3.15 860 649.05 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.101
3.20 880 649.10 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.101
3.25 899 649.15 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.102
3.30 919 649.20 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.103
3.35 938 649.25 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.104
3.40 958 649.30 0.11 ic 0.10 ic --- --- 0.00 --- --- --- --- --- 0.105
3.45 977 649.35 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.106
3.50 997 649.40 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.106
3.55 1,016 649.45 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.107
3.60 1,036 649.50 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.108
3.65 1,072 649.55 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.109
3.70 1,107 649.60 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.110
3.75 1,143 649.65 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.110
3.80 1,179 649.70 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.111
3.85 1,215 649.75 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.112
3.90 1,251 649.80 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.113
3.95 1,287 649.85 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.114
4.00 1,323 649.90 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.114
4.05 1,359 649.95 0.11 ic 0.11 ic --- --- 0.00 --- --- --- --- --- 0.115
4.10 1,395 650.00 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.116
4.15 1,449 650.05 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.116
4.20 1,504 650.10 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.117
4.25 1,558 650.15 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.118
4.30 1,613 650.20 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.119
4.35 1,667 650.25 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.119
4.40 1,722 650.30 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.120
4.45 1,776 650.35 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.121
4.50 1,830 650.40 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.122
4.55 1,885 650.45 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.122
4.60 1,939 650.50 0.12 ic 0.12 ic --- --- 0.00 --- --- --- --- --- 0.123
4.65 2,014 650.55 0.42 oc 0.12 ic --- --- 0.30 --- --- --- --- --- 0.419
4.70 2,089 650.60 0.97 oc 0.12 ic --- --- 0.84 --- --- --- --- --- 0.960
4.75 2,164 650.65 1.66 oc 0.11 ic --- --- 1.55 --- --- --- --- --- 1.660
4.80 2,240 650.70 2.49 oc 0.11 ic --- --- 2.38 --- --- --- --- --- 2.493
4.85 2,315 650.75 3.44 oc 0.11 ic --- --- 3.33 --- --- --- --- --- 3.436
4.90 2,390 650.80 4.48 ic 0.10 ic --- --- 4.38 --- --- --- --- --- 4.476
4.95 2,465 650.85 5.60 ic 0.09 ic --- --- 5.51 --- --- --- --- --- 5.601
5.00 2,540 650.90 6.80 ic 0.06 ic --- --- 6.74 --- --- --- --- --- 6.801
5.05 2,615 650.95 7.67 ic 0.03 ic --- --- 7.63 s --- --- --- --- --- 7.668
5.10 2,690 651.00 7.81 ic 0.03 ic --- --- 7.78 s --- --- --- --- --- 7.811

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Hyd. No. 10
Basin H

Hydrograph type =  Reservoir Peak discharge =  0.059 cfs
Storm frequency =  100 yrs Time to peak =  325 min
Time interval =  5 min Hyd. volume =  2,374 cuft
Inflow hyd. No. =  5 - DMA H Max. Elevation =  648.13 ft
Reservoir name =  Basin H Max. Storage =  1,680 cuft

Storage Indication method used.

25

0 120 240 360 480 600 720 840 960 1080

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

Basin H
Hyd. No. 10 -- 100 Year

Hyd No. 10 Hyd No. 5 Total storage used = 1,680 cuft



Pond Report 26

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Friday, 04 / 1 / 2016

Pond No. 5 -  Basin H
Pond Data
UG Chambers - Invert elev. = 642.90 ft ,  Rise x Span = 0.00 x 12.00 ft ,  Barrel Len = 21.00 ft ,  No. Barrels = 1 ,  Slope = 0.00% ,  Headers = No
Encasement - Invert elev. = 642.90 ft ,  Width = 12.00 ft,  Height = 3.00 ft ,  Voids = 35.00%Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 646.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 642.90 n/a 0 0
0.30 643.20 n/a 27 27
0.60 643.50 n/a 26 53
0.90 643.80 n/a 26 80
1.20 644.10 n/a 26 106
1.50 644.40 n/a 26 132
1.80 644.70 n/a 26 159
2.10 645.00 n/a 26 185
2.40 645.30 n/a 26 212
2.70 645.60 n/a 26 238
3.00 645.90 n/a 26 265
4.00 646.00 315 105 370
4.50 646.50 438 187 557
5.00 647.00 579 253 811
5.50 647.50 739 329 1,139
6.00 648.00 916 413 1,552
6.50 648.50 1,108 505 2,057
7.00 649.00 1,314 605 2,662

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  12.00 1.00 0.00 0.00
Span (in) =  12.00 1.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  643.00 643.00 0.00 0.00
Length (ft) =  10.00 1.00 0.00 0.00
Slope (%) =  1.00 1.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00
Crest El. (ft) =  648.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 642.90 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 3 642.93 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.06 5 642.96 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.09 8 642.99 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.12 11 643.02 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.000
0.15 13 643.05 0.00 ic 0.00 ic --- --- 0.00 --- --- --- --- --- 0.003
0.18 16 643.08 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.005
0.21 19 643.11 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.007
0.24 21 643.14 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.008
0.27 24 643.17 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.009
0.30 27 643.20 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.010
0.33 29 643.23 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.011
0.36 32 643.26 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.012
0.39 35 643.29 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.013
0.42 37 643.32 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.45 40 643.35 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.014
0.48 43 643.38 0.01 ic 0.01 ic --- --- 0.00 --- --- --- --- --- 0.015
0.51 45 643.41 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.54 48 643.44 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.016
0.57 50 643.47 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.017
0.60 53 643.50 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.017
0.63 56 643.53 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.018
0.66 58 643.56 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019
0.69 61 643.59 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.019

Continues on next page...
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Basin H
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.72 64 643.62 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.75 66 643.65 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.78 69 643.68 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.81 72 643.71 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.021
0.84 74 643.74 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.87 77 643.77 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.90 80 643.80 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.022
0.93 82 643.83 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.96 85 643.86 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.023
0.99 87 643.89 0.02 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.02 90 643.92 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.024
1.05 93 643.95 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.025
1.08 95 643.98 0.03 ic 0.02 ic --- --- 0.00 --- --- --- --- --- 0.025
1.11 98 644.01 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.025
1.14 101 644.04 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.17 103 644.07 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.026
1.20 106 644.10 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.23 109 644.13 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.26 111 644.16 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.027
1.29 114 644.19 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.32 117 644.22 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.35 119 644.25 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.028
1.38 122 644.28 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.41 125 644.31 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.44 127 644.34 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.029
1.47 130 644.37 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.50 132 644.40 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.53 135 644.43 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.030
1.56 138 644.46 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.59 140 644.49 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.62 143 644.52 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
1.65 146 644.55 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.68 148 644.58 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.71 151 644.61 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.032
1.74 154 644.64 0.03 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.77 156 644.67 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.80 159 644.70 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.033
1.83 162 644.73 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.86 164 644.76 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.89 167 644.79 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.034
1.92 170 644.82 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.95 172 644.85 0.04 ic 0.03 ic --- --- 0.00 --- --- --- --- --- 0.035
1.98 175 644.88 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
2.01 177 644.91 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.035
2.04 180 644.94 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.07 183 644.97 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.10 185 645.00 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.036
2.13 188 645.03 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.16 191 645.06 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.19 193 645.09 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.22 196 645.12 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.037
2.25 199 645.15 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.28 201 645.18 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.31 204 645.21 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.34 207 645.24 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.038
2.37 209 645.27 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.40 212 645.30 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.43 215 645.33 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.039
2.46 217 645.36 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.49 220 645.39 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.52 222 645.42 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.55 225 645.45 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.040
2.58 228 645.48 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.61 230 645.51 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.64 233 645.54 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.67 236 645.57 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.041
2.70 238 645.60 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.73 241 645.63 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.76 244 645.66 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.79 246 645.69 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.042
2.82 249 645.72 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.85 252 645.75 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043

Continues on next page...
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Basin H
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.88 254 645.78 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.91 257 645.81 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.94 260 645.84 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.043
2.97 262 645.87 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.00 265 645.90 0.04 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.044
3.10 275 646.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
3.20 286 646.10 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
3.30 296 646.20 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
3.40 307 646.30 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
3.50 317 646.40 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
3.60 328 646.50 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
3.70 338 646.60 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
3.80 349 646.70 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
3.90 359 646.80 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.00 370 646.00 0.05 ic 0.04 ic --- --- 0.00 --- --- --- --- --- 0.045
4.05 389 646.05 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
4.10 407 646.10 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
4.15 426 646.15 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
4.20 445 646.20 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.046
4.25 464 646.25 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
4.30 482 646.30 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
4.35 501 646.35 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.047
4.40 520 646.40 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
4.45 538 646.45 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
4.50 557 646.50 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.048
4.55 583 646.55 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.60 608 646.60 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.65 633 646.65 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.049
4.70 659 646.70 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.75 684 646.75 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.80 709 646.80 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.050
4.85 735 646.85 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.90 760 646.90 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
4.95 785 646.95 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.051
5.00 811 647.00 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
5.05 843 647.05 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
5.10 876 647.10 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.052
5.15 909 647.15 0.05 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
5.20 942 647.20 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
5.25 975 647.25 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.053
5.30 1,008 647.30 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
5.35 1,041 647.35 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
5.40 1,074 647.40 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.054
5.45 1,106 647.45 0.06 ic 0.05 ic --- --- 0.00 --- --- --- --- --- 0.055
5.50 1,139 647.50 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.055
5.55 1,181 647.55 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.055
5.60 1,222 647.60 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.056
5.65 1,263 647.65 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.056
5.70 1,304 647.70 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.056
5.75 1,346 647.75 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
5.80 1,387 647.80 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
5.85 1,428 647.85 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
5.90 1,470 647.90 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.057
5.95 1,511 647.95 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.058
6.00 1,552 648.00 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.058
6.05 1,603 648.05 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.058
6.10 1,653 648.10 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.059
6.15 1,704 648.15 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.059
6.20 1,754 648.20 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.059
6.25 1,805 648.25 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
6.30 1,855 648.30 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
6.35 1,906 648.35 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
6.40 1,956 648.40 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.060
6.45 2,007 648.45 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.061
6.50 2,057 648.50 0.06 ic 0.06 ic --- --- 0.00 --- --- --- --- --- 0.061
6.55 2,118 648.55 0.37 oc 0.06 ic --- --- 0.30 --- --- --- --- --- 0.358
6.60 2,178 648.60 0.91 oc 0.06 ic --- --- 0.84 --- --- --- --- --- 0.901
6.65 2,239 648.65 1.60 oc 0.06 ic --- --- 1.55 --- --- --- --- --- 1.604
6.70 2,299 648.70 2.44 oc 0.06 ic --- --- 2.38 --- --- --- --- --- 2.438
6.75 2,360 648.75 3.38 oc 0.05 ic --- --- 3.33 --- --- --- --- --- 3.383
6.80 2,420 648.80 4.43 ic 0.05 ic --- --- 4.38 --- --- --- --- --- 4.428
6.85 2,481 648.85 5.56 ic 0.05 ic --- --- 5.51 --- --- --- --- --- 5.561

Continues on next page...
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Basin H
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

6.90 2,541 648.90 6.78 ic 0.04 ic --- --- 6.74 --- --- --- --- --- 6.776
6.95 2,602 648.95 8.06 ic 0.02 ic --- --- 8.04 --- --- --- --- --- 8.064
7.00 2,662 649.00 8.60 ic 0.01 ic --- --- 8.59 s --- --- --- --- --- 8.604

...End
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APPENDIX E

PROPOSED DRAINAGE EXHIBIT
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GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE
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¿ª¿·´¿¾´» °«¾´·¸»¼ ¿²¼ «²°«¾´·¸»¼ ¹»±´±¹·½ ´·¬»®¿¬«®»ò Ì¸» ½±°» ¿´± ·²½´«¼»¼ °»®º±®³·²¹ ¿ º·»´¼ 

·²ª»¬·¹¿¬·±²ô ´¿¾±®¿¬±®§ ¬»¬·²¹ ±º ±·´ ½±´´»½¬»¼ ¿¬ ¬¸» ·¬» ¿²¼ °®»°¿®¿¬·±² ±º ¬¸· ®»°±®¬ò

Ì¸» º·»´¼ ·²ª»¬·¹¿¬·±² ©¿ ½±²¼«½¬»¼ ±² Ü»½»³¾»® ïëô îðïëô ¿²¼ ½±²·¬»¼ ±º °»®º±®³·²¹ ¿ ·¬» 

®»½±²²¿·¿²½» ¾§ ¿² »²¹·²»»®·²¹ ¹»±´±¹·¬ ¿²¼ »¨½¿ª¿¬·²¹ ¬©»´ª» »¨°´±®¿¬±®§ ¬®»²½¸»ò Ì¸» ¬®»²½¸»

©»®» °»®º±®³»¼ ¬± »ª¿´«¿¬» ¬¸» ±·´ ¿²¼ ¹»±´±¹·½ «²·¬ ©·¬¸·² ¬¸» ¿®»¿ ±º °´¿²²»¼ ¼»ª»´±°³»²¬ò

Ü»¬¿·´ ±º ¬¸» º·»´¼ »¨°´±®¿¬·±²ô ¿ ©»´´ ¿ ¼»½®·°¬·ª» ¬®»²½¸ ´±¹ô ¿®» °®»»²¬»¼ ·² ß°°»²¼·¨ ßò

Ô¿¾±®¿¬±®§ ¬»¬ ©»®» °»®º±®³»¼ ±² »´»½¬»¼ ®»°®»»²¬¿¬·ª» ±·´ ¿³°´» ±¾¬¿·²»¼ ¼«®·²¹ ¬¸» º·»´¼ 

·²ª»¬·¹¿¬·±² ¬± »ª¿´«¿¬» ¬¸» °»®¬·²»²¬ °¸§·½¿´ ¿²¼ ½¸»³·½¿´ °®±°»®¬·» ±º ¬¸» ±·´ »²½±«²¬»®»¼ò ß

«³³¿®§ ±º ¬¸» ´¿¾±®¿¬±®§ ¬»¬ ®»«´¬ ¿®» °®»»²¬»¼ ·² ß°°»²¼·¨ Þò

Ì¸» »¨¸·¾·¬ «»¼ ¿ ¿ ¾¿» ³¿° ¬± ¼»°·½¬ ¬¸» ¬®»²½¸ ´±½¿¬·±² ½±²·¬ ±º ¿ ®»°®±¼«½·¾´» ½±°§ ±º ¿ 

½±³°·´¿¬·±² ±º ¼·¹·¬¿´ ·²º±®³¿¬·±² °®±ª·¼»¼ ¾§ Ô»²·¬§ ß®½¸·¬»½¬«®» øSite Plan, Ú·¹«®» î÷ò Ì¸» °´¿² 

¼»°·½¬ ¬¸» °®±°±»¼ ½±²½»°¬«¿´ ¼»ª»´±°³»²¬ «°»®·³°±»¼ ±² ¿² ¿»®·¿´ ·³¿¹» ±º ¬¸» °®±°»®¬§ò É» 

¿¼¼»¼ ¬¸» ¿°°®±¨·³¿¬» ´±½¿¬·±² ±º ¬¸» »¨°´±®¿¬±®§ ¬®»²½¸» ¿²¼ ±¬¸»® ²±¬¿¾´» º»¿¬«®» ±¾»®ª»¼ 

¼«®·²¹ ±«® º·»´¼ ®»½±²²¿·¿²½»ò Ì¸» ½±²½´«·±² ¿²¼ ®»½±³³»²¼¿¬·±² °®»»²¬»¼ ¸»®»·² ¿®» ¾¿»¼ ±² 

¿² ¿²¿´§· ±º ¬¸» ¼¿¬¿ ±¾¬¿·²»¼ º®±³ ¬¸» º·»´¼ ·²ª»¬·¹¿¬·±²ô ´¿¾±®¿¬±®§ ¬»¬ô ¿²¼ ±«® »¨°»®·»²½» ©·¬¸ 

·³·´¿® ±·´ ¿²¼ ¹»±´±¹·½ ½±²¼·¬·±²ò

2. SITE AND PROJECT DESCRIPTION

Ì¸» »²·±® ½¿®» º¿½·´·¬§ · °®±°±»¼ ²±®¬¸»¿¬ ±º ¬¸» «²¼»®½®±·²¹ ±º Ó«®®¿§ Ü®·ª» ¿²¼ Í¬¿¬» 

Ø·¹¸©¿§ ÍÎóïîë ·² Ô¿ Ó»¿ô Ý¿´·º±®²·¿ò Ñ«® ®»ª·»© ±º ïçëí ¿»®·¿´ °¸±¬± ·²¼·½¿¬» ¬¸» ·¬» ©¿ 

±²½» ¿ ®»·¼»²¬·¿´ ²»·¹¸¾±®¸±±¼ ©·¬¸ «®®±«²¼·²¹ ±°»² °¿½»ò Ì¸» ¸·¬±®·½¿´ ¿¬»´´·¬» ·³¿¹»®§ ¼¿¬·²¹ 

¾¿½µ ¬± ïççìô ·²¼·½¿¬» ¬¸» ·¬» ©¿ ¸»»¬ ¹®¿¼»¼ ±³»¬·³» ¿º¬»® ïççê ·² »ª»®¿´ °¸¿» ¿²¼ ©¿ ³±¬ 

®»½»²¬´§ ´»¿»¼ ¬± ¿ ¹»²»®¿´ ½±²¬®¿½¬±® º±® «» ¿ ¿ ¬¿¹·²¹ ¿®»¿ º±® ¬¸» Ù®±³±²¬ Ø±°·¬¿´ »¨°¿²·±² 

°®±¶»½¬ò 



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó î ó Ü»½»³¾»® îçô îðïë

×³°®±ª»³»²¬ ±¾»®ª»¼ ±² ·¬» ·²½´«¼» ¿² ¿°°®±¨·³¿¬»´§ ïëðóº±±¬ ´±²¹ô ïêóº±±¬ ¸·¹¸ô ³»½¸¿²·½¿´´§ 

¬¿¾·´·¦»¼ »¿®¬¸ øÓÍÛ÷ ®»¬¿·²·²¹ ©¿´´ ´±½¿¬»¼ ¿´±²¹ ¬¸» ±«¬¸©»¬»®² »¼¹» ±º ¬¸» ·¬»ô ¬©± ¼»·´·¬·²¹ 

¾¿·² ´±½¿¬»¼ ¿´±²¹ ¬¸» ±«¬¸»®² °±®¬·±² ±º ¬¸» ·¬» ¿²¼ ¿ ¸¿®¼»²»¼ ½±²¬®«½¬·±² »²¬®¿²½» ±ºº ±º 

Ó«®®¿§ Ü®·ª»ò ×² ¹»²»®¿´ô ¬¸» °®±°»®¬§ ¼®¿·² º®±³ ²±®¬¸ ¬± ±«¬¸ò 

É» «²¼»®¬¿²¼ ¬¸¿¬ ¬¸» ¿°°®±¨·³¿¬»´§ íòíó¿½®» ·¬» ©·´´ ¾» ¹®¿¼»¼ ¬± ¿½½±³³±¼¿¬» ¿ ¬¸®»»ó¬±®§ô 

ïçéôêéëó¯«¿®»óº±±¬ ®»¬·®»³»²¬ ½¿®» º¿½·´·¬§ ©·¬¸ ïìð ¿·¬»¼ ´·ª·²¹ «·¬»ô íê ³»³±®§ ½¿®» «·¬»ô 

¿²¼ éì °¿®µ·²¹ ¬¿´´ò ß °±±´ · °´¿²²»¼ ·² ¬¸» ±«¬¸»®² °±®¬·±² ±º ¬¸» ·¬»ô ¸±©»ª»®ô ²± «¾¬»®®¿²»¿² 

°¿®µ·²¹ ±® ¾¿»³»²¬ ¿®» °´¿²²»¼ò Ì¸» °®±°±»¼ ¹®¿¼·²¹ º±® ¬¸» °®±¶»½¬ · ²±¬ µ²±©² ¿¬ ¬¸· ¬·³»ô 

¸±©»ª»®ô ¾¿»¼ ±² ¬¸» ®»´¿¬·ª»´§ º´¿¬ ·¬»ô ½«¬ ¿²¼ º·´´ ¿®» ¿²¬·½·°¿¬»¼ ¬± ¾» í º»»¬ ±® ´»ò

3. SOIL AND GEOLOGIC CONDITIONS

Ñ²» «®º·½·¿´ ±·´ ¬§°» ¿²¼ ±²» ¹»±´±¹·½ º±®³¿¬·±² ©¿ »²½±«²¬»®»¼ ¼«®·²¹ ¬¸» º·»´¼ ·²ª»¬·¹¿¬·±²ò 

Ì¸» «®º·½·¿´ ¼»°±·¬ ½±²·¬ ±º «²¼±½«³»²¬»¼ º·´´ ¿²¼ ¬¸» ¹»±´±¹·½ º±®³¿¬·±² ½±²·¬ ±º ¬¸» 

Í¬¿¼·«³ Ý±²¹´±³»®¿¬»ò Ì¸» «®º·½·¿´ ±·´ ¿²¼ ¹»±´±¹·½ «²·¬ ¿®» ¼·½«»¼ ¾»´±© ·² ±®¼»® ±º ·²½®»¿·²¹ 

¿¹»ò

3.1 Undocumented Fill

Ë²¼±½«³»²¬»¼ º·´´ ¼»°±·¬ ©»®» »²½±«²¬»®»¼ ·² »¿½¸ ±º ¬¸» »¨°´±®¿¬±®§ ¬®»²½¸» ¿²¼ ª¿®·»¼ ·² 

¬¸·½µ²» ¾»¬©»»² c ¿²¼ ìc º»»¬ò Ì¸» º·´´ ¹»²»®¿´´§ ½±²·¬ ±º ³»¼·«³ ¼»²»ô ³±·¬ô ·´¬§ô º·²»ó ¬± 

³»¼·«³ó¹®¿·²»¼ ¿²¼ ©·¬¸ ª¿®§·²¹ ¿³±«²¬ ±º ¹®¿ª»´ ¿²¼ ½±¾¾´» ·¦» ®±½µ º®¿¹³»²¬ «° ¬± ïð 

·²½¸» ·² ·¦»ò ß ¬¸·² ´¿§»® ø´» ¬¸¿² ê ·²½¸»÷ ±º ¿¹¹®»¹¿¬» ¾¿» ¸¿ ¾»»² °´¿½»¼ ¿½®± ¬¸» ³¿¶±®·¬§ 

±º ¬¸» ·¬»ô ´·µ»´§ ¾§ ¬¸» °®»ª·±« ¹»²»®¿´ ½±²¬®¿½¬±® ¬¸¿¬ ´»¿»¼ ¬¸» °®±°»®¬§ º±® ¿ ½±²¬®«½¬·±² ¬¿¹·²¹ 

¿®»¿ò

Ì¸» »³¾¿²µ³»²¬ °´¿½»¼ ·² ½±²¶«²½¬·±² ©·¬¸ ¬¸» ¿°°®±¨·³¿¬»´§ ïêóº±±¬ ¸·¹¸ ÓÍÛ ©¿´´ ´±½¿¬»¼ ¿´±²¹ 

¬¸» ±«¬¸©»¬»®² ¾±«²¼¿®§ ø¸±©² ±² Ú·¹«®» î÷ ½±«´¼ ²±¬ ¾» »ª¿´«¿¬»¼ ©·¬¸±«¬ ®»³±ª·²¹ ¿² »¨·¬·²¹ 

½¸¿·² ´·²µ º»²½» ¿²¼ ¼·¬«®¾·²¹ ¬¸» ©¿´´ ®»·²º±®½»³»²¬ò Ø±©»ª»®ô ¬¸» ©¿´´ ¿°°»¿® ¬± ¾» °»®º±®³·²¹ 

¿¼»¯«¿¬»´§ ¿²¼ · ´±½¿¬»¼ ±«¬·¼» ±º ¿²§ °®±°±»¼ ·³°®±ª»³»²¬ º±® ¬¸» °®±¶»½¬ò

ß² ·²¯«·®§ ©¿ ³¿¼» ©·¬¸ ¬¸» Ý·¬§ ±º Ô¿ Ó»¿ ·² ±®¼»® ¬± ±¾¬¿·² ¿²§ ¿ó¹®¿¼»¼ ®»°±®¬ º±® ¬¸» 

»³¾¿²µ³»²¬ °´¿½»¼ ±² ·¬»ô ¸±©»ª»®ô ©» ®»½»·ª»¼ ²± ®»°±²»ò Ì¸»®»º±®»ô ¾»½¿«» ²± 

¼±½«³»²¬¿¬·±² · ¿ª¿·´¿¾´»ô ©» ¸¿ª» ¿«³»¼ ¬¸» º·´´ ¼»°±·¬ ©»®» °´¿½»¼ ©·¬¸±«¬ ¹»±¬»½¸²·½¿´ 

±¾»®ª¿¬·±² ¿²¼ ¸¿ª» ¾»»² ½´¿·º·»¼ ¿ �«²¼±½«³»²¬»¼�ò Ì¸»» ¼»°±·¬ ¿®» «²«·¬¿¾´» ·² ¬¸»·® 

°®»»²¬ ½±²¼·¬·±² ¿²¼ ©·´´ ®»¯«·®» ®»³±ª¿´ ¿²¼ ½±³°¿½¬·±² ·² ¬¸» ¿®»¿ °®±°±»¼ ¬± ¾» ¹®¿¼»¼ ¿²¼ñ±® 

©¸»®» »¬¬´»³»²¬ »²·¬·ª» ·³°®±ª»³»²¬ ¿®» °´¿²²»¼ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó í ó Ü»½»³¾»® îçô îðïë

3.2 Stadium Conglomerate

Ì¸» Û±½»²»ó¿¹» Í¬¿¼·«³ Ý±²¹´±³»®¿¬» ©¿ »²½±«²¬»®»¼ ¿¬ »¨·¬·²¹ ¹®¿¼» ¿²¼ «²¼»®´§·²¹ ¬¸» 

«²¼±½«³»²¬»¼ º·´´ ¼»°±·¬ ¿½®± ¬¸» ·¬»ò ß »²½±«²¬»®»¼ ·² »¨°´±®¿¬±®§ ¬®»²½¸»ô ¬¸· ¼»°±·¬ 

¹»²»®¿´´§ ½±²·¬ ±º ¼»²» ¬± ª»®§ ¼»²»ô ©¸·¬» ¬± ´·¹¸¬ ¾®±©²ô ¿²¼§ ¬± ½´¿§»§ô ¹®¿ª»´ ¿²¼ ½±¾¾´» 

½±²¹´±³»®¿¬» ©·¬¸ ·²¬»®¾»¼¼»¼ ·´¬§ ¿²¼ò ×² ¹»²»®¿´ô ¬¸» ¬®»²½¸» ¿¼ª¿²½»¼ ¬¸®±«¹¸ ¬¸· «²·¬ 

»²½±«²¬»®»¼ ³±¼»®¿¬» ¼·ºº·½«´¬§ ¿²¼ ®»º«¿´ ¼«» ¬± ½»³»²¬»¼ ´¿§»® øÌ®»²½¸ Ìóï÷å ¬¸»®»º±®»ô ³±¼»®¿¬» 

¬± ¸»¿ª§ ®·°°·²¹ ¸±«´¼ ¾» ¿²¬·½·°¿¬»¼ ¼«®·²¹ ¹®¿¼·²¹ ±® «²¼»®¹®±«²¼ ·³°®±ª»³»²¬ ½±²¬®«½¬·±² 

©·¬¸·² ¬¸» Í¬¿¼·«³ Ý±²¹´±³»®¿¬»ò

4. GROUNDWATER

Ù®±«²¼©¿¬»® ©¿ ²±¬ »²½±«²¬»®»¼ ¼«®·²¹ ¬¸» º·»´¼ ·²ª»¬·¹¿¬·±² ¿²¼ · ²±¬ ¿²¬·½·°¿¬»¼ ¬± ·¹²·º·½¿²¬´§ 

·³°¿½¬ °®±¶»½¬ ¼»ª»´±°³»²¬ ¿ °®»»²¬´§ °®±°±»¼ò Ø±©»ª»®ô ·¬ · ²±¬ «²½±³³±² º±® ¹®±«²¼©¿¬»® ±® 

»»°¿¹» ½±²¼·¬·±² ¬± ¼»ª»´±° ©¸»®» ²±²» °®»ª·±«´§ »¨·¬»¼ò 

5. GEOLOGIC HAZARDS

5.1 Faulting and Seismicity

Þ¿»¼ ±² ±«® ®»½±²²¿·¿²½» ¿²¼ ¿ ®»ª·»© ±º °«¾´·¸»¼ ¹»±´±¹·½ ³¿° ¿²¼ ®»°±®¬ô ¬¸» ·¬» · ²±¬ 

´±½¿¬»¼ ±² ¿²§ µ²±©² �¿½¬·ª»ô� �°±¬»²¬·¿´´§ ¿½¬·ª»� ±® �·²¿½¬·ª»� º¿«´¬ ¬®¿½» ¿ ¼»º·²»¼ ¾§ ¬¸» 

Ý¿´·º±®²·¿ Ù»±´±¹·½¿´ Í«®ª»§ øÝÙÍ÷ò 

Ì¸» Î±» Ý¿²§±² Ú¿«´¬ ¦±²» ¿²¼ ¬¸» Ò»©°±®¬ó×²¹´»©±±¼ Ú¿«´¬ô ´±½¿¬»¼ ¿°°®±¨·³¿¬»´§ ïð ³·´» ©»¬ 

±º ¬¸» ·¬»ô ¿®» ¬¸» ½´±»¬ µ²±©² ¿½¬·ª» º¿«´¬ò Ì¸» ÝÙÍ ½±²·¼»® ¿ º¿«´¬ »·³·½¿´´§ ¿½¬·ª» ©¸»² 

»ª·¼»²½» «¹¹»¬ »·³·½ ¿½¬·ª·¬§ ©·¬¸·² ®±«¹¸´§ ¬¸» ´¿¬ ïïôððð §»¿®ò Ì¸» ÝÙÍ ¸¿ ·²½´«¼»¼ 

°±®¬·±² ±º ¬¸» Î±» Ý¿²§±² Ú¿«´¬ ¦±²» ©·¬¸·² ¿² ß´¯«·¬óÐ®·±´± Û¿®¬¸¯«¿µ» Ú¿«´¬ Æ±²»ò 

ß½½±®¼·²¹ ¬± ¬¸» ½±³°«¬»® °®±¹®¿³ EZ-FRISK øÊ»®·±² éòêë÷ô ê µ²±©² ¿½¬·ª» º¿«´¬ ¿®» ´±½¿¬»¼ 

©·¬¸·² ¿ »¿®½¸ ®¿¼·« ±º ëð ³·´» º®±³ ¬¸» °®±°»®¬§ò Ì¸» ²»¿®»¬ µ²±©² ¿½¬·ª» º¿«´¬ ¿®» ¬¸» 

Ò»©°±®¬ó×²¹´»©±±¼ ¿²¼ Î±» Ý¿²§±² Ú¿«´¬ô ´±½¿¬»¼ ¿°°®±¨·³¿¬»´§ ïð ³·´» ©»¬ ±º ¬¸» ·¬» ¿²¼ ¿®» 

¬¸» ¼±³·²¿²¬ ±«®½» ±º °±¬»²¬·¿´ ¹®±«²¼ ³±¬·±²ò Û¿®¬¸¯«¿µ» ¬¸¿¬ ³·¹¸¬ ±½½«® ±² ¬¸» Ò»©°±®¬ó

×²¹´»©±±¼ ±® Î±» Ý¿²§±² Ú¿«´¬ Æ±²» ±® ±¬¸»® º¿«´¬ ©·¬¸·² ¬¸» ±«¬¸»®² Ý¿´·º±®²·¿ ¿²¼ ²±®¬¸»®² 

Þ¿¶¿ Ý¿´·º±®²·¿ ¿®»¿ ¿®» °±¬»²¬·¿´ ¹»²»®¿¬±® ±º ·¹²·º·½¿²¬ ¹®±«²¼ ³±¬·±² ¿¬ ¬¸» ·¬»ò Ì¸» »¬·³¿¬»¼ 

¼»¬»®³·²·¬·½ ³¿¨·³«³ »¿®¬¸¯«¿µ» ³¿¹²·¬«¼» ¿²¼ °»¿µ ¹®±«²¼ ¿½½»´»®¿¬·±² º±® ¬¸» Ò»©°±®¬ 

×²¹´»©±±¼ Ú¿«´¬ ¿®» éòë ¿²¼ ðòîë¹ô ®»°»½¬·ª»´§ò Ì¿¾´» ëòïòï ´·¬ ¬¸» »¬·³¿¬»¼ ³¿¨·³«³ »¿®¬¸¯«¿µ» 

³¿¹²·¬«¼» ¿²¼ °»¿µ ¹®±«²¼ ¿½½»´»®¿¬·±² º±® ¬¸» ³±¬ ¼±³·²¿²¬ º¿«´¬ ·² ®»´¿¬·±²¸·° ¬± ¬¸» ·¬» 

´±½¿¬·±²ò É» ½¿´½«´¿¬»¼ °»¿µ ¹®±«²¼ ¿½½»´»®¿¬·±² øÐÙß÷ «·²¹ Þ±±®»óß¬µ·²±² øîððè÷ ÒÙß ËÍÙÍ

îððèô Ý¿³°¾»´´óÞ±¦±®¹²·¿ øîððè÷ ÒÙß ËÍÙÍ îððèô ¿²¼ Ý¸·±«óÇ±«²¹ øîððé÷ ÒÙß ËÍÙÍ îððè 

¿½½»´»®¿¬·±²ó¿¬¬»²«¿¬·±² ®»´¿¬·±²¸·°ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ì ó Ü»½»³¾»® îçô îðïë

TABLE 5.1.1
DETERMINISTIC SPECTRA SITE PARAMETERS

Fault Name
Distance
from Site

(miles)

Maximum
Earthquake
Magnitude

(Mw)

Peak Ground Acceleration

Boore-
Atkinson
2008 (g)

Campbell-
Bozorgnia
2008 (g)

Chiou-
Youngs
2008 (g)

Ò»©°±®¬ó×²¹´»©±±¼ ïð éòë ðòîí ðòîð ðòîë

Î±» Ý¿²§±² ïð êòç ðòïç ðòïè ðòïç

Ý±®±²¿¼± Þ¿²µ îî éòì ðòïë ðòïï ðòïî

Ð¿´± Ê»®¼» Ý±²²»½¬»¼ îî éòé ðòïê ðòïî ðòïë

Û´·²±®» íî éòèë ðòïí ðòðç ðòïî

Û¿®¬¸¯«¿µ» Ê¿´´»§ íé êòè ðòðé ðòðê ðòðë

É» «»¼ ¬¸» ½±³°«¬»® °®±¹®¿³ EZ-FRISK ¬± °»®º±®³ ¿ °®±¾¿¾·´·¬·½ »·³·½ ¸¿¦¿®¼ ¿²¿´§·ò Ì¸» 

½±³°«¬»® °®±¹®¿³ EZ-FRISK ±°»®¿¬» «²¼»® ¬¸» ¿«³°¬·±² ¬¸¿¬ ¬¸» ±½½«®®»²½» ®¿¬» ±º »¿®¬¸¯«¿µ» 

±² »¿½¸ ³¿°°¿¾´» Ï«¿¬»®²¿®§ º¿«´¬ · °®±°±®¬·±²¿´ ¬± ¬¸» º¿«´¬ ´·° ®¿¬»ò Ì¸» °®±¹®¿³ ¿½½±«²¬ º±® 

º¿«´¬ ®«°¬«®» ´»²¹¬¸ ¿ ¿ º«²½¬·±² ±º »¿®¬¸¯«¿µ» ³¿¹²·¬«¼»ô ¿²¼ ·¬» ¿½½»´»®¿¬·±² »¬·³¿¬» ¿®» ³¿¼» 

«·²¹ ¬¸» »¿®¬¸¯«¿µ» ³¿¹²·¬«¼» ¿²¼ ¼·¬¿²½» º®±³ ¬¸» ·¬» ¬± ¬¸» ®«°¬«®» ¦±²»ò Ì¸» °®±¹®¿³ ¿´± 

¿½½±«²¬ º±® «²½»®¬¿·²¬§ ·² »¿½¸ ±º º±´´±©·²¹æ øï÷ »¿®¬¸¯«¿µ» ³¿¹²·¬«¼»ô øî÷ ®«°¬«®» ´»²¹¬¸ º±® ¿ 

¹·ª»² ³¿¹²·¬«¼»ô øí÷ ´±½¿¬·±² ±º ¬¸» ®«°¬«®» ¦±²»ô øì÷ ³¿¨·³«³ °±·¾´» ³¿¹²·¬«¼» ±º ¿ ¹·ª»² 

»¿®¬¸¯«¿µ»ô ¿²¼ øë÷ ¿½½»´»®¿¬·±² ¿¬ ¬¸» ·¬» º®±³ ¿ ¹·ª»² »¿®¬¸¯«¿µ» ¿´±²¹ »¿½¸ º¿«´¬ò Þ§ ½¿´½«´¿¬·²¹ 

¬¸» »¨°»½¬»¼ ¿½½»´»®¿¬·±² º®±³ ½±²·¼»®»¼ »¿®¬¸¯«¿µ» ±«®½»ô ¬¸» °®±¹®¿³ ½¿´½«´¿¬» ¬¸» ¬±¬¿´ 

¿ª»®¿¹» ¿²²«¿´ »¨°»½¬»¼ ²«³¾»® ±º ±½½«®®»²½» ±º ·¬» ¿½½»´»®¿¬·±² ¹®»¿¬»® ¬¸¿² ¿ °»½·º·»¼ ª¿´«»ò 

É» «¬·´·¦»¼ ¿½½»´»®¿¬·±²ó¿¬¬»²«¿¬·±² ®»´¿¬·±²¸·° «¹¹»¬»¼ ¾§ Þ±±®»óß¬µ·²±² øîððè÷ ÒÙß ËÍÙÍô 

Ý¿³°¾»´´óÞ±¦±®¹²·¿ øîððè÷ ÒÙß ËÍÙÍô ¿²¼ Ý¸·±«óÇ±«²¹ øîððè÷ ·² ¬¸» ¿²¿´§·ò Ì¿¾´» ëòïòî 

°®»»²¬ ¬¸» ·¬»ó°»½·º·½ °®±¾¿¾·´·¬·½ »·³·½ ¸¿¦¿®¼ °¿®¿³»¬»® ·²½´«¼·²¹ ¿½½»´»®¿¬·±²ó¿¬¬»²«¿¬·±² 

®»´¿¬·±²¸·° ¿²¼ ¬¸» °®±¾¿¾·´·¬§ ±º »¨½»»¼»²½»ò
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TABLE 5.1.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Probability of Exceedence
Peak Ground Acceleration

Boore-Atkinson,
2007 (g)

Campbell-Bozorgnia,
2008 (g)

Chiou-Youngs,
2008 (g)

îû ·² ¿ ëð Ç»¿® Ð»®·±¼ ðòíë ðòíë ðòíç

ëû ·² ¿ ëð Ç»¿® Ð»®·±¼ ðòîë ðòîë ðòîé

ïðû ·² ¿ ëð Ç»¿® Ð»®·±¼ ðòïç ðòïç ðòïç

É¸·´» ´·¬·²¹ °»¿µ ¿½½»´»®¿¬·±² · «»º«´ º±® ½±³°¿®·±² ±º °±¬»²¬·¿´ »ºº»½¬ ±º º¿«´¬ ¿½¬·ª·¬§ ·² ¿ 

®»¹·±²ô ±¬¸»® ½±²·¼»®¿¬·±² ¿®» ·³°±®¬¿²¬ ·² »·³·½ ¼»·¹²ô ·²½´«¼·²¹ ¬¸» º®»¯«»²½§ ¿²¼ ¼«®¿¬·±² ±º 

³±¬·±² ¿²¼ ¬¸» ±·´ ½±²¼·¬·±² «²¼»®´§·²¹ ¬¸» ·¬»ò Í»·³·½ ¼»·¹² ±º ¬¸» ¬®«½¬«®» ¸±«´¼ ¾» 

»ª¿´«¿¬»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» Ý¿´·º±®²·¿ Þ«·´¼·²¹ Ý±¼» øÝÞÝ÷ ¹«·¼»´·²» ½«®®»²¬´§ ¿¼±°¬»¼ ¾§ ¬¸» 

Ý·¬§ ±º Ô¿ Ó»¿ò

Ì¸» ·¬» ½±«´¼ ¾» «¾¶»½¬»¼ ¬± ³±¼»®¿¬» ¬± »ª»®» ¹®±«²¼ ¸¿µ·²¹ ·² ¬¸» »ª»²¬ ±º ¿ ³¿¶±® »¿®¬¸¯«¿µ» 

±² ¿²§ ±º ¬¸» ®»º»®»²½»¼ º¿«´¬ ±® ±¬¸»® º¿«´¬ ·² Í±«¬¸»®² Ý¿´·º±®²·¿ò É·¬¸ ®»°»½¬ ¬± »·³·½ ¸¿µ·²¹ô 

¬¸» ·¬» · ½±²·¼»®»¼ ½±³°¿®¿¾´» ¬± ¬¸» «®®±«²¼·²¹ ¼»ª»´±°»¼ ¿®»¿ò

5.2 Liquefaction

Ô·¯«»º¿½¬·±² ¬§°·½¿´´§ ±½½«® ©¸»² ¿ ·¬» · ´±½¿¬»¼ ·² ¿ ¦±²» ©·¬¸ »·³·½ ¿½¬·ª·¬§ô ±²·¬» ±·´ ¿®» 

½±¸»·±²´»ô ¹®±«²¼©¿¬»® · »²½±«²¬»®»¼ ©·¬¸·² ëð º»»¬ ±º ¬¸» «®º¿½»ô ¿²¼ ±·´ ¼»²·¬·» ¿®» ´» ¬¸¿² 

¿¾±«¬ éð °»®½»²¬ ±º ¬¸» ³¿¨·³«³ ¼®§ ¼»²·¬·»ò ×º ¿´´ º±«® ½®·¬»®·¿ ¿®» ³»¬ô ¿ »·³·½ »ª»²¬ ½±«´¼ 

®»«´¬ ·² ¿ ®¿°·¼ ·²½®»¿» ·² °±®» ©¿¬»® °®»«®» º®±³ ¬¸» »¿®¬¸¯«¿µ»ó¹»²»®¿¬»¼ ¹®±«²¼ ¿½½»´»®¿¬·±²ò 

Ì¸» °±¬»²¬·¿´ º±® ´·¯«»º¿½¬·±² ¿¬ ¬¸» ·¬» · ½±²·¼»®»¼ ¬± ¾» ²»¹´·¹·¾´» ¼«» ¬± ¬¸» ¼»²» º±®³¿¬·±²¿´ 

³¿¬»®·¿´ »²½±«²¬»®»¼ô ®»³»¼·¿´ ¹®¿¼·²¹ ®»½±³³»²¼»¼ô ¿²¼ ´¿½µ ±º ¿ ¸¿´´±© ¹®±«²¼©¿¬»® ½±²¼·¬·±²ò

5.3 Landslides

Ò± »ª·¼»²½» ±º ´¿²¼´·¼» ¼»°±·¬ ©¿ »²½±«²¬»®»¼ ¿¬ ¬¸» ·¬» ¼«®·²¹ ¬¸» ¹»±¬»½¸²·½¿´ ·²ª»¬·¹¿¬·±²ò
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1 General

êòïòï Ò± ±·´ ±® ¹»±´±¹·½ ½±²¼·¬·±² ©»®» »²½±«²¬»®»¼ ¬¸¿¬ô ·² ¬¸» ±°·²·±² ±º Ù»±½±² 

×²½±®°±®¿¬»¼ô ©±«´¼ °®»½´«¼» ¬¸» ¼»ª»´±°³»²¬ ±º ¬¸» °®±°»®¬§ ¿ °®±°±»¼ô °®±ª·¼»¼ ¬¸» 

®»½±³³»²¼¿¬·±² ±º ¬¸· ®»°±®¬ ¿®» º±´´±©»¼ò

êòïòî Ì¸» ·¬» · «²¼»®´¿·² ¾§ «²¼±½«³»²¬»¼ º·´´ ¬¸¿¬ · «²«·¬¿¾´» ·² ·¬ °®»»²¬ ½±²¼·¬·±² ¿²¼ 

©·´´ ®»¯«·®» ®»³»¼·¿´ ¹®¿¼·²¹ ©¸»®» ·³°®±ª»³»²¬ ¿®» °´¿²²»¼ò Ì¸» ¿½¬«¿´ »¨¬»²¬ ±º 

«²«·¬¿¾´» ±·´ ®»³±ª¿´ ©·´´ ¾» ¼»¬»®³·²»¼ ·² ¬¸» º·»´¼ ¾§ ¬¸» ¹»±¬»½¸²·½¿´ »²¹·²»»® ¿²¼ñ±® 

»²¹·²»»®·²¹ ¹»±´±¹·¬ò

êòïòí Ì¸» »³¾¿²µ³»²¬ ¿±½·¿¬»¼ ©·¬¸ ¬¸» ÓÍÛ ©¿´´ ´±½¿¬»¼ ¿´±²¹ ¬¸» ±«¬¸©»¬»®² ¾±«²¼¿®§ 

©·´´ ²±¬ ®»¯«·®» ®»³»¼·¿´ ¹®¿¼·²¹ °®±ª·¼»¼ ²± ¬®«½¬«®¿´ ·³°®±ª»³»²¬ ¿®» °´¿²²»¼ ¿¾±ª» 

±® ¿¼¶¿½»²¬ ¬± ¬¸» ©¿´´ ¬¸¿¬ ©±«´¼ ·³°¿½¬ ·¬ ·²¬»¹®·¬§ò Ù»±½±² ×²½±®°±®¿¬»¼ ¸±«´¼ ®»ª·»© 

¬¸» ¹®¿¼·²¹ °´¿² º±® ¬¸» °®±¶»½¬ °®·±® ¬± º·²¿´ ¼»·¹² «¾³·¬¬¿´ ¬± »ª¿´«¿¬» ©¸»¬¸»® ±® ²±¬ 

¿¼¼·¬·±²¿´ ¿²¿´§» ¿²¼ñ±® ®»½±³³»²¼¿¬·±² ¿®» ®»¯«·®»¼ò

6.2 Excavation and Soil Characteristics

êòîòï Û¨½¿ª¿¬·±² ±º ¬¸» «²¼±½«³»²¬»¼ º·´´ ¸±«´¼ ¾» °±·¾´» ©·¬¸ ´·¹¸¬ ¬± ³±¼»®¿¬» »ºº±®¬ «·²¹ 

½±²ª»²¬·±²¿´ ¸»¿ª§ó¼«¬§ »¯«·°³»²¬ò Û¨½¿ª¿¬·±² ©·¬¸·² ¬¸» Í¬¿¼·«³ Ý±²¹´±³»®¿¬» ©·´´ 

®»¯«·®» ³±¼»®¿¬» ¬± ª»®§ ¸»¿ª§ »ºº±®¬ ¼«» ¬± ¬¸» ¸·¹¸ ½±¾¾´» °»®½»²¬¿¹» ¿²¼ ®¿²¼±³ 

±½½«®®»²½» ±º ¸·¹¸´§ ½»³»²¬»¼ ¦±²»ò Ñª»®·¦» ³¿¬»®·¿´ øïîó·²½¸» ±® ¹®»¿¬»®÷ ¿²¼ 

½»³»²¬»¼ ½¸«²µ ±º ½±²¹´±³»®¿¬» ³¿§ ¾» ¹»²»®¿¬»¼ ¬¸¿¬ ©·´´ ®»¯«·®» °»½·¿´ ¸¿²¼´·²¹ ¿²¼ 

°´¿½»³»²¬ ·² ¼»»°»® º·´´ ¿®»¿ ±® »¨°±®¬¿¬·±² ¼»°»²¼·²¹ ±² ¬¸» ¿ª¿·´¿¾·´·¬§ ±º «·¬¿¾´» º·´´ 

¿®»¿ò

êòîòî Ì¸» ±·´ »²½±«²¬»®»¼ ·² ¬¸» º·»´¼ ·²ª»¬·¹¿¬·±² · ½±²·¼»®»¼ ¬± ¾» �»¨°¿²·ª»� ø»¨°¿²·±² 

·²¼»¨ ÅÛ×Ã ±º çð ±® ´»÷ ¿ ¼»º·²»¼ ¾§ îðïí Ý¿´·º±®²·¿ Þ«·´¼·²¹ Ý±¼» øÝÞÝ÷ Í»½¬·±² 

ïèðíòëòíò Ì¿¾´» êòî °®»»²¬ ±·´ ½´¿·º·½¿¬·±² ¾¿»¼ ±² ¬¸» »¨°¿²·±² ·²¼»¨ò Ì¸» ±·´ 

³¿¬»®·¿´ ½±´´»½¬»¼ ¿²¼ ¬»¬»¼ º±® »¨°¿²·±² ·²¼»¨ ·²¼·½¿¬» ¿ �ª»®§ ´±©� ¬± �³»¼·«³�

»¨°¿²·±² °±¬»²¬·¿´ ø»¨°¿²·±² ·²¼»¨ ±º çð ±® ´»÷ò
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TABLE 6.2
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (EI) Expansion Classification 2013 CBC
Expansion Classification

ð � îð Ê»®§ Ô±© Ò±²óÛ¨°¿²·ª»

îï � ëð Ô±©

Û¨°¿²·ª»
ëï � çð Ó»¼·«³

çï � ïíð Ø·¹¸

Ù®»¿¬»® Ì¸¿² ïíð Ê»®§ Ø·¹¸

6.3 Corrosion

êòíòï Ô¿¾±®¿¬±®§ ¬»¬ ©»®» °»®º±®³»¼ ±² ±·´ ¿³°´» ¬± »ª¿´«¿¬» ¬¸» ©¿¬»®ó±´«¾´» 

«´º¿¬» ½±²¬»²¬ øÝ¿´·º±®²·¿ Ì»¬ Ò±ò ìïé÷ô °Ø ¿²¼ ³·²·³«³ ®»·¬·ª·¬§ øÝ¿´·º±®²·¿ Ì»¬ 

Ó»¬¸±¼ êìí÷ô ¿²¼ Ý¸´±®·¼» ×±² Ý±²¬»²¬ øßßÍØÌÑ Ìîçïóçì÷ ¬± ¹»²»®¿´´§ »ª¿´«¿¬» ¬¸» 

½±®®±·±² °±¬»²¬·¿´ ¬± ¬®«½¬«®» ·² ½±²¬¿½¬ ©·¬¸ ±·´ò Ì¸» ®»«´¬ ±º ¬¸» ´¿¾±®¿¬±®§ ¬»¬ 

¿®» «³³¿®·¦»¼ ·² ß°°»²¼·¨ Þò Ì¸» ®»«´¬ ¸±«´¼ ¾» ½±²·¼»®»¼ º±® ¼»·¹² ±º ½±²½®»¬»ô 

«²¼»®¹®±«²¼ ¬®«½¬«®» ¿²¼ ³»¬¿´´·½ °·°»ò

êòíòî Î»«´¬ º®±³ ¬¸» ´¿¾±®¿¬±®§ ©¿¬»®ó±´«¾´» «´º¿¬» ½±²¬»²¬ ¬»¬ ·²¼·½¿¬» ¬¸¿¬ ¬¸» ³¿¬»®·¿´ ¿¬ 

¬¸» ´±½¿¬·±² ¬»¬»¼ °±»» Not Applicable ¿²¼ S0 «´º¿¬» »¨°±«®» ¬± ½±²½®»¬» ¬®«½¬«®» 

¿ ¼»º·²»¼ ¾§ îðïí ÝÞÝ Í»½¬·±² ïçðì ¿²¼ ßÝ× íïèóïï Í»½¬·±² ìòî ¿²¼ ìòíò Ì¸» °®»»²½» 

±º ©¿¬»®ó±´«¾´» «´º¿¬» · ²±¬ ¿ ª·«¿´´§ ¼·½»®²·¾´» ½¸¿®¿½¬»®·¬·½å ¬¸»®»º±®»ô ±¬¸»® ±·´ 

¿³°´» º®±³ ¬¸» ·¬» ½±«´¼ §·»´¼ ¼·ºº»®»²¬ ½±²½»²¬®¿¬·±²ò ß¼¼·¬·±²¿´´§ô ±ª»® ¬·³» 

´¿²¼½¿°·²¹ ¿½¬·ª·¬·» ø·ò»òô ¿¼¼·¬·±² ±º º»®¬·´·¦»® ¿²¼ ±¬¸»® ±·´ ²«¬®·»²¬÷ ³¿§ ¿ºº»½¬ ¬¸» 

½±²½»²¬®¿¬·±²ò Ì¿¾´» êòí °®»»²¬ ¿ «³³¿®§ ±º ½±²½®»¬» ®»¯«·®»³»²¬ »¬ º±®¬¸ ¾§ îðïí 

ÝÞÝ Í»½¬·±² ïçðì ¿²¼ ßÝ× íïèò 

TABLE 6.3
REQUIREMENTS FOR CONCRETE EXPOSED TO

SULFATE-CONTAINING SOLUTIONS

Sulfate
Severity

Exposure
Class

Water-Soluble
Sulfate (SO4)

Percent
by Weight

Cement
Type

(ASTM C 150)

Maximum
Water to
Cement
Ratio

by Weight

Minimum
Compressive

Strength
(psi)

Ò±¬ ß°°´·½¿¾´» Íð ÍÑìäðòïð óó óó îôëðð

Ó±¼»®¿¬» Íï ðòïðäÍÑìäðòîð ×× ðòëð ìôððð

Í»ª»®» Íî ðòîðäÍÑìäîòðð Ê ðòìë ìôëðð

Ê»®§ Í»ª»®» Íí ÍÑìâîòðð ÊõÐ±¦¦±´¿² 
±® Í´¿¹ ðòìë ìôëðð
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êòíòí Ù»±½±² ×²½±®°±®¿¬»¼ ¼±» ²±¬ °®¿½¬·½» ·² ¬¸» º·»´¼ ±º ½±®®±·±² »²¹·²»»®·²¹å ¬¸»®»º±®»ô 

º«®¬¸»® »ª¿´«¿¬·±² ¾§ ¿ ½±®®±·±² »²¹·²»»® ³¿§ ¾» ²»»¼»¼ ¬± ·²½±®°±®¿¬» ¬¸» ²»½»¿®§ 

°®»½¿«¬·±² ¬± ¿ª±·¼ °®»³¿¬«®» ½±®®±·±² ±º «²¼»®¹®±«²¼ °·°» ¿²¼ ¾«®·»¼ ³»¬¿´ ·² ¼·®»½¬ 

½±²¬¿½¬ ©·¬¸ ¬¸» ±·´ò

6.4 Grading

êòìòï ß´´ ¹®¿¼·²¹ ¸±«´¼ ¾» °»®º±®³»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» ¿¬¬¿½¸»¼ Recommended Grading
Specifications øß°°»²¼·¨ Ý÷ò É¸»®» ¬¸» ®»½±³³»²¼¿¬·±² ±º ¬¸· »½¬·±² ½±²º´·½¬ ©·¬¸ 

ß°°»²¼·¨ Ýô ¬¸» ®»½±³³»²¼¿¬·±² ±º ¬¸· »½¬·±² ¬¿µ» °®»½»¼»²½»ò ß´´ »¿®¬¸©±®µ ¸±«´¼ ¾» 

±¾»®ª»¼ ¿²¼ ¿´´ º·´´ ¬»¬»¼ º±® °®±°»® ½±³°¿½¬·±² ¾§ Ù»±½±² ×²½±®°±®¿¬»¼ò

êòìòî Û¿®¬¸©±®µ ¸±«´¼ ¾» ±¾»®ª»¼ ¿²¼ ½±³°¿½¬»¼ º·´´ ¬»¬»¼ ¾§ ®»°®»»²¬¿¬·ª» ±º Ù»±½±² 

×²½±®°±®¿¬»¼ò

êòìòí ß °®»ó½±²¬®«½¬·±² ½±²º»®»²½» ©·¬¸ ¿ Ý·¬§ ±º Ô¿ Ó»¿ ®»°®»»²¬¿¬·ª»ô ±©²»®ô ½±²¬®¿½¬±®ô 

½·ª·´ »²¹·²»»®ô ¿²¼ ¹»±¬»½¸²·½¿´ »²¹·²»»® ¸±«´¼ ¾» ¸»´¼ ¿¬ ¬¸» ·¬» °®·±® ¬± ¬¸» ¾»¹·²²·²¹ ±º 

¹®¿¼·²¹ò Í°»½·¿´ ±·´ ¸¿²¼´·²¹ ®»¯«·®»³»²¬ ½¿² ¾» ¼·½«»¼ ¿¬ ¬¸¿¬ ¬·³»ò

êòìòì Í·¬» °®»°¿®¿¬·±² ¸±«´¼ ¾»¹·² ©·¬¸ ¬¸» ®»³±ª¿´ ±º ¿´´ ¼»´»¬»®·±« ³¿¬»®·¿´ ¿²¼ ª»¹»¬¿¬·±²ò 

Ì¸» ¼»°¬¸ ±º ®»³±ª¿´ ¸±«´¼ ¾» «½¸ ¬¸¿¬ ³¿¬»®·¿´ »¨°±»¼ ·² ½«¬ ¿®»¿ ±® ±·´ ¬± ¾» «»¼ 

¿ º·´´ ¿®» ®»´¿¬·ª»´§ º®»» ±º ±®¹¿²·½ ³¿¬¬»®ò Ó¿¬»®·¿´ ¹»²»®¿¬»¼ ¼«®·²¹ ¬®·°°·²¹ ¿²¼ñ±® ·¬» 

¼»³±´·¬·±² ¸±«´¼ ¾» »¨°±®¬»¼ º®±³ ¬¸» ·¬»ò

êòìòë ß´´ «²¼±½«³»²¬»¼ º·´´ ¿²¼ ¿²§ ±¬¸»® «®º·½·¿´ ¼»°±·¬ ø·ò»ò ¬±°±·´ô ½±´´«ª·«³÷ °®»»²¬ 

©·¬¸·² ¿®»¿ ©¸»®» ¬®«½¬«®¿´ ·³°®±ª»³»²¬ ¿®» °´¿²²»¼ ¸±«´¼ ¾» ®»³±ª»¼ ¬± º·®³ ²¿¬«®¿´ 

¹®±«²¼ ¿²¼ °®±°»®´§ ½±³°¿½¬»¼ °®·±® ¬± °´¿½·²¹ ¿¼¼·¬·±²¿´ º·´´ ¿²¼ñ±® ¬®«½¬«®¿´ ´±¿¼ò Ì¸» 

¿½¬«¿´ »¨¬»²¬ ±º «²«·¬¿¾´» ±·´ ®»³±ª¿´ ©·´´ ¾» ¼»¬»®³·²»¼ ·² ¬¸» º·»´¼ ¼«®·²¹ ¹®¿¼·²¹ ¾§ 

¬¸» ¹»±¬»½¸²·½¿´ »²¹·²»»® ¿²¼ñ±® »²¹·²»»®·²¹ ¹»±´±¹·¬ò 

êòìòê ßº¬»® ®»³±ª¿´ ±º «²«·¬¿¾´» ³¿¬»®·¿´ · °»®º±®³»¼ô ¬¸» ·¬» ¸±«´¼ ¬¸»² ¾» ¾®±«¹¸¬ ¬± º·²¿´ 

«¾¹®¿¼» »´»ª¿¬·±² ©·¬¸ ¬®«½¬«®¿´ º·´´ ½±³°¿½¬»¼ ·² ´¿§»®ò ×² ¹»²»®¿´ô ±·´ ²¿¬·ª» ¬± ¬¸» 

·¬» ¿®» «·¬¿¾´» º±® ®»ó«» ¿ º·´´ ·º º®»» º®±³ ª»¹»¬¿¬·±²ô ¼»¾®· ¿²¼ ±¬¸»® ¼»´»¬»®·±« 

³¿¬»®·¿´ò Ô¿§»® ±º º·´´ ¸±«´¼ ¾» ²± ¬¸·½µ»® ¬¸¿² ©·´´ ¿´´±© º±® ¿¼»¯«¿¬» ¾±²¼·²¹ ¿²¼ 

½±³°¿½¬·±²ò ß´´ º·´´ô ·²½´«¼·²¹ ¾¿½µº·´´ ¿²¼ ½¿®·º·»¼ ¹®±«²¼ «®º¿½»ô ¸±«´¼ ¾» ½±³°¿½¬»¼ 

¬± ¿¬ ´»¿¬ çð °»®½»²¬ ±º ³¿¨·³«³ ¼®§ ¼»²·¬§ ¿¬ ±® ¿¾±ª» ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ô ¿ 

¼»¬»®³·²»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÌÓ Ì»¬ Ð®±½»¼«®» Üïëëéò Ú·´´ ³¿¬»®·¿´ ¾»´±© 

±°¬·³«³ ³±·¬«®» ½±²¬»²¬ ©·´´ ®»¯«·®» ¿¼¼·¬·±²¿´ ³±·¬«®» ½±²¼·¬·±²·²¹ °®·±® ¬± °´¿½·²¹ 

¿¼¼·¬·±²¿´ º·´´ò
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êòìòé Ñª»®·¦» ³¿¬»®·¿´ ø¼»º·²»¼ ¿ ³¿¬»®·¿´ ¹®»¿¬»® ¬¸¿² ïî ·²½¸» ·² ²±³·²¿´ ¼·³»²·±²÷ ³¿§ 

¾» ¹»²»®¿¬»¼ ¼«®·²¹ ¹®¿¼·²¹ ©·¬¸·² ¬¸» Í¬¿¼·«³ Ý±²¹´±³»®¿¬»ò Ì¸» °´¿½»³»²¬ ±º ±ª»®·¦» 

³¿¬»®·¿´ ¸±«´¼ ¾» ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» ®»½±³³»²¼¿¬·±² ·² ß°°»²¼·¨ Ýô ¿¬ ´»¿¬ í º»»¬ 

¾»´±© º·²·¸ ¹®¿¼» ¿²¼ ¿ ³·²·³«³ ±º î º»»¬ ¾»´±© ¿´´ «¬·´·¬·»ò

êòìòè É¸»®» °®¿½¬·½¿´ô ¬¸» «°°»® í º»»¬ ±º ¬¸» ¾«·´¼·²¹ °¿¼ ¸±«´¼ ¾» ½±³°®·»¼ ±º ±·´ ©·¬¸ ¿ 

�ª»®§ ´±©� ¬± �´±©� »¨°¿²·±² °±¬»²¬·¿´ò Ì¸» ³±®» ¸·¹¸´§ »¨°¿²·ª» º·´´ ±·´ ¸±«´¼ ¾» 

°´¿½»¼ ·² ¬¸» ¼»»°»® º·´´ ¿®»¿ ¿²¼ °®±°»®´§ ½±³°¿½¬»¼ô ·º »²½±«²¬»®»¼ò �Ê»®§ ´±©� ¬± �´±©�

»¨°¿²·ª» ±·´ ¿®» ¼»º·²»¼ ¾§ ¬¸» îðïí Ý¿´·º±®²·¿ Þ«·´¼·²¹ Ý±¼» øÝÞÝ÷ Í»½¬·±² ïèðíòëòí 

¿ ¬¸±» ±·´ ¬¸¿¬ ¸¿ª» ¿² Û¨°¿²·±² ×²¼»¨ ±º ëð ±® ´»ò 

êòìòç Ì¸» ¾»¼®±½µ °±®¬·±² ±º ½«¬ñº·´´ ¬®¿²·¬·±² »¨°±»¼ ·² ¾«·´¼·²¹ °¿¼ ¸±«´¼ ¾» «²¼»®½«¬ ¿¬ 

´»¿¬ í º»»¬ ¿²¼ ®»°´¿½»¼ ©·¬¸ °®±°»®´§ ½±³°¿½¬»¼ ¹®¿²«´¿® ³¿¬»®·¿´ ¸¿ª·²¹ ¿ �´±©� ¬± 

�ª»®§ ´±©� »¨°¿²·±² °±¬»²¬·¿´ò Ì¸» ´¿¬»®¿´ ´·³·¬ ±º ¬¸» «²¼»®½«¬ ¸±«´¼ »¨¬»²¼ ¿ 

³·²·³«³ ±º ë º»»¬ ±«¬·¼» ¬¸» ¾«·´¼·²¹ º±±¬°®·²¬ò ß´¬»®²¿¬·ª»´§ô ½±²·¼»®¿¬·±² ³¿§ ¾» ¹·ª»² 

¬± ¼»»°»²·²¹ º±±¬·²¹ ¬¸®±«¹¸ ¬¸» ½±³°¿½¬»¼ º·´´ ¿²¼ «°°±®¬·²¹ ¬¸» °®±°±»¼ ¬®«½¬«®»

»²¬·®»´§ ±² ¬¸» Í¬¿¼·«³ Ý±²¹´±³»®¿¬»ò Ì¸» ¼»»°»²»¼ °±®¬·±² ±º ¬¸» º±±¬·²¹ »¨½¿ª¿¬·±² 

³¿§ ¾» º·´´»¼ ©·¬¸ ¿ îó¿½µ ½»³»²¬ ´«®®§ ¬± ¾±¬¬±³ ±º °´¿²²»¼ º±±¬·²¹ »´»ª¿¬·±²ò

êòìòïð ×¬ · ¬¸» ®»°±²·¾·´·¬§ ±º ¬¸» ½±²¬®¿½¬±® ¬± »²«®» ¬¸¿¬ ¿´´ »¨½¿ª¿¬·±² ¿²¼ ¬®»²½¸» ¿®» 

°®±°»®´§ ¸±®»¼ ¿²¼ ³¿·²¬¿·²»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¿°°´·½¿¾´» ÑÍØß ®«´» ¿²¼ ®»¹«´¿¬·±² 

·² ±®¼»® ¬± ³¿·²¬¿·² ¿º»¬§ ¿²¼ ³¿·²¬¿·² ¬¸» ¬¿¾·´·¬§ ±º ¿¼¶¿½»²¬ »¨·¬·²¹ ·³°®±ª»³»²¬ò

êòìòïï ×³°±®¬ º·´´ ø·º ²»½»¿®§÷ ¸±«´¼ ½±²·¬ ±º ¹®¿²«´¿® ³¿¬»®·¿´ ©·¬¸ ¿ �ª»®§ ´±©� ¬± �´±©� 

»¨°¿²·±² °±¬»²¬·¿´ øÛ× ±º ëð ±® ´»÷ º®»» ±º ¼»´»¬»®·±« ³¿¬»®·¿´ ±® ¬±²» ´¿®¹»® ¬¸¿² í 

·²½¸» ¿²¼ ¸±«´¼ ¾» ½±³°¿½¬»¼ ¿ ®»½±³³»²¼»¼ ¿¾±ª»ò Ù»±½±² ×²½±®°±®¿¬»¼ ¸±«´¼ ¾» 

²±¬·º·»¼ ±º ¬¸» ·³°±®¬ ±·´ ±«®½» ¿²¼ ¸±«´¼ °»®º±®³ ´¿¾±®¿¬±®§ ¬»¬·²¹ ±º ·³°±®¬ ±·´ °®·±® 

¬± ·¬ ¿®®·ª¿´ ¿¬ ¬¸» ·¬» ¬± ¼»¬»®³·²» ·¬ «·¬¿¾·´·¬§ ¿ º·´´ ³¿¬»®·¿´ò

6.5 Seismic Design Criteria

êòëòï É» «»¼ ¬¸» ½±³°«¬»® °®±¹®¿³ U.S. Seismic Design Mapsô °®±ª·¼»¼ ¾§ ¬¸» ËÍÙÍò 

Ì¿¾´» êòëòï «³³¿®·¦» ·¬»ó°»½·º·½ ¼»·¹² ½®·¬»®·¿ ±¾¬¿·²»¼ º®±³ ¬¸» îðïí Ý¿´·º±®²·¿ 

Þ«·´¼·²¹ Ý±¼» øÝÞÝå Þ¿»¼ ±² ¬¸» îðïî ×²¬»®²¿¬·±²¿´ Þ«·´¼·²¹ Ý±¼» Å×ÞÝÃ ¿²¼ ßÍÝÛ éó

ïð÷ô Ý¸¿°¬»® ïê Í¬®«½¬«®¿´ Ü»·¹²ô Í»½¬·±² ïêïí Û¿®¬¸¯«¿µ» Ô±¿¼ò Ì¸» ¸±®¬ °»½¬®¿´ 

®»°±²» «» ¿ °»®·±¼ ±º ðòî »½±²¼ò Ì¸» ¾«·´¼·²¹ ¬®«½¬«®» ¿²¼ ·³°®±ª»³»²¬ ¸±«´¼ ¾» 

¼»·¹²»¼ «·²¹ ¿ Í·¬» Ý´¿ Ýò É» »ª¿´«¿¬»¼ ¬¸» Í·¬» Ý´¿ ¾¿»¼ ±² ¬¸» ¼·½«·±² ·² 

Í»½¬·±² ïêïíòíòî ±º ¬¸» îðïí ÝÞÝ ¿²¼ Ì¿¾´» îðòíóï ±º ßÍÝÛ éóïðò Ì¸» ª¿´«» °®»»²¬»¼ 

·² Ì¿¾´» êòëòï ¿®» º±® ¬¸» ®·µó¬¿®¹»¬»¼ ³¿¨·³«³ ½±²·¼»®»¼ »¿®¬¸¯«¿µ» øÓÝÛÎ÷ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïð ó Ü»½»³¾»® îçô îðïë

TABLE 6.5.1
2013 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2013 CBC Reference

Í·¬» Ý´¿ Ý Í»½¬·±² ïêïíòíòî

ÓÝÛÎ Ù®±«²¼ Ó±¬·±² Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² � Ý´¿ Þ ø¸±®¬÷ô ÍÍ

ðòèêê¹ Ú·¹«®» ïêïíòíòïøï÷

ÓÝÛÎ Ù®±«²¼ Ó±¬·±² Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² � Ý´¿ Þ øï »½÷ô Íï

ðòííê¹ Ú·¹«®» ïêïíòíòïøî÷

Í·¬» Ý±»ºº·½·»²¬ô Úß ïòðëí Ì¿¾´» ïêïíòíòíøï÷

Í·¬» Ý±»ºº·½·»²¬ô ÚÊ ïòìêì Ì¿¾´» ïêïíòíòíøî÷

Í·¬» Ý´¿ Ó±¼·º·»¼ ÓÝÛÎ Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² ø¸±®¬÷ô ÍÓÍ

ðòçïí¹ Í»½¬·±² ïêïíòíòí øÛ¯² ïêóíé÷

Í·¬» Ý´¿ Ó±¼·º·»¼ ÓÝÛÎ Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² øï »½÷ô ÍÓï

ðòìçî¹ Í»½¬·±² ïêïíòíòí øÛ¯² ïêóíè÷

ëû Ü¿³°»¼ Ü»·¹² Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² ø¸±®¬÷ô ÍÜÍ

ðòêðè¹ Í»½¬·±² ïêïíòíòì øÛ¯² ïêóíç÷

ëû Ü¿³°»¼ Ü»·¹² Í°»½¬®¿´ 
Î»°±²» ß½½»´»®¿¬·±² øï »½÷ô ÍÜï

ðòíîè¹ Í»½¬·±² ïêïíòíòì øÛ¯² ïêóìð÷

êòëòî Ì¿¾´» êòëòî °®»»²¬ ¿¼¼·¬·±²¿´ »·³·½ ¼»·¹² °¿®¿³»¬»® º±® °®±¶»½¬ ´±½¿¬»¼ ·² Í»·³·½ 

Ü»·¹² Ý¿¬»¹±®·» ±º Ü ¬¸®±«¹¸ Ú ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÝÛ éóïð º±® ¬¸» ³¿°°»¼ 

³¿¨·³«³ ½±²·¼»®»¼ ¹»±³»¬®·½ ³»¿² øÓÝÛÙ÷ò

TABLE 6.5.2
2013 CBC SITE ACCELERATION DESIGN PARAMETERS

Parameter Value ASCE 7-10 Reference

Ó¿°°»¼ ÓÝÛÙ Ð»¿µ Ù®±«²¼ ß½½»´»®¿¬·±²ô ÐÙß ðòííï¹ Ú·¹«®» îîóé

Í·¬» Ý±»ºº·½·»²¬ô ÚÐÙß ïòðêç Ì¿¾´» ïïòèóï

Í·¬» Ý´¿ Ó±¼·º·»¼ ÓÝÛÙ

Ð»¿µ Ù®±«²¼ ß½½»´»®¿¬·±²ô ÐÙßÓ
ðòíëì¹ Í»½¬·±² ïïòèòí øÛ¯² ïïòèóï÷

êòëòí Ý±²º±®³¿²½» ¬± ¬¸» ½®·¬»®·¿ ·² Ì¿¾´» êòëòï ¿²¼ êòëòî º±® »·³·½ ¼»·¹² ¼±» ²±¬ ½±²¬·¬«¬» 

¿²§ µ·²¼ ±º ¹«¿®¿²¬»» ±® ¿«®¿²½» ¬¸¿¬ ·¹²·º·½¿²¬ ¬®«½¬«®¿´ ¼¿³¿¹» ±® ¹®±«²¼ º¿·´«®» ©·´´ 

²±¬ ±½½«® ·º ¿ ´¿®¹» »¿®¬¸¯«¿µ» ±½½«®ò Ì¸» °®·³¿®§ ¹±¿´ ±º »·³·½ ¼»·¹² · ¬± °®±¬»½¬ ´·º»ô 

²±¬ ¬± ¿ª±·¼ ¿´´ ¼¿³¿¹»ô ·²½» «½¸ ¼»·¹² ³¿§ ¾» »½±²±³·½¿´´§ °®±¸·¾·¬·ª»ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïï ó Ü»½»³¾»® îçô îðïë

6.6 Foundations

êòêòï Ì¸» °®±°±»¼ ¬®«½¬«®» ½¿² ¾» «°°±®¬»¼ ±² ¿ ¸¿´´±© º±«²¼¿¬·±² §¬»³ º±«²¼»¼ »²¬·®»´§ 

·² ½±³°¿½¬»¼ º·´´ò Ú±«²¼¿¬·±² º±® ¬¸» ¬®«½¬«®» ¸±«´¼ ½±²·¬ ±º ½±²¬·²«±« ¬®·° º±±¬·²¹ 

¿²¼ñ±® ·±´¿¬»¼ °®»¿¼ º±±¬·²¹ò Ý±²¬·²«±« º±±¬·²¹ ¸±«´¼ ¾» ¿¬ ´»¿¬ ïî ·²½¸» ©·¼» ¿²¼ 

»¨¬»²¼ ¿¬ ´»¿¬ ïè ·²½¸» ¾»´±© ´±©»¬ ¿¼¶¿½»²¬ °¿¼ ¹®¿¼»ò ×±´¿¬»¼ °®»¿¼ º±±¬·²¹ ¸±«´¼ 

¸¿ª» ¿ ³·²·³«³ ©·¼¬¸ ±º î º»»¬ ¿²¼ ¸±«´¼ »¨¬»²¼ ¿¬ ´»¿¬ ïè ·²½¸» ¾»´±© ´±©»¬ ¿¼¶¿½»²¬ 

°¿¼ ¹®¿¼»ò Í¬»»´ ®»·²º±®½»³»²¬ º±® ½±²¬·²«±« º±±¬·²¹ ¸±«´¼ ½±²·¬ ±º ¿¬ ´»¿¬ º±«® Ò±ò ì

¬»»´ ®»·²º±®½·²¹ ¾¿® °´¿½»¼ ¸±®·¦±²¬¿´´§ ·² ¬¸» º±±¬·²¹ô ¬©± ²»¿® ¬¸» ¬±° ¿²¼ ¬©± ²»¿® ¬¸» 

¾±¬¬±³ò Í¬»»´ ®»·²º±®½»³»²¬ º±® ¬¸» °®»¿¼ º±±¬·²¹ ¸±«´¼ ¾» ¼»·¹²»¼ ¾§ ¬¸» °®±¶»½¬ 

¬®«½¬«®¿´ »²¹·²»»®ò ß º±±¬·²¹ ¼·³»²·±² ¼»¬¿·´ô ¼»°·½¬·²¹ ¬¸» ¼»°¬¸ ¬± ´±©»¬ ¿¼¶¿½»²¬ 

¹®¿¼»ô · °®»»²¬»¼ ·² Ú·¹«®» íò

êòêòî Ì¸» ³·²·³«³ ®»·²º±®½»³»²¬ ®»½±³³»²¼»¼ ¿¾±ª» · ¾¿»¼ ±² ±·´ ½¸¿®¿½¬»®·¬·½ ±²´§ 

øÛ¨°¿²·±² ×²¼»¨ ±º çð ±® ´»÷ ¿²¼ · ²±¬ ·²¬»²¼»¼ ¬± ®»°´¿½» ®»·²º±®½»³»²¬ ®»¯«·®»¼ º±® 

¬®«½¬«®¿´ ½±²·¼»®¿¬·±²ò

êòêòí Ì¸» ®»½±³³»²¼»¼ ¿´´±©¿¾´» ¾»¿®·²¹ ½¿°¿½·¬§ º±® º±«²¼¿¬·±² ©·¬¸ ³·²·³«³ ¼·³»²·±² 

¼»½®·¾»¼ ¿¾±ª» ¿²¼ ¾»¿®·²¹ ·² ½±³°¿½¬»¼ º·´´ · îôððð °±«²¼ °»® ¯«¿®» º±±¬ ø°º÷ò Ì¸· 

¿´´±©¿¾´» ±·´ ¾»¿®·²¹ °®»«®» ³¿§ ¾» ·²½®»¿»¼ ¾§ ¿² ¿¼¼·¬·±²¿´ ëðð °º º±® »¿½¸ 

¿¼¼·¬·±²¿´ º±±¬ ±º ¼»°¬¸ ¿²¼ íðð °º º±® »¿½¸ ¿¼¼·¬·±²¿´ º±±¬ ±º ©·¼¬¸ô ¬± ¿ ³¿¨·³«³ 

¿´´±©¿¾´» ¾»¿®·²¹ ½¿°¿½·¬§ ±º ìôððð °ºò Ì¸» ª¿´«» °®»»²¬»¼ ¿¾±ª» ¿®» º±® ¼»¿¼ °´« ´·ª» 

´±¿¼ ¿²¼ ³¿§ ¾» ·²½®»¿»¼ ¾§ ±²»ó¬¸·®¼ ©¸»² ½±²·¼»®·²¹ ¬®¿²·»²¬ ´±¿¼ ¼«» ¬± ©·²¼ ±® 

»·³·½ º±®½»ò

êòêòì Ú±±¬·²¹ ¬¸¿¬ ³«¬ ¾» °´¿½»¼ ©·¬¸·² é º»»¬ ±º ¬¸» ¬±° ±º ´±°» ¸±«´¼ ¾» »¨¬»²¼»¼ ·² ¼»°¬¸ 

«½¸ ¬¸¿¬ ¬¸» ±«¬»® ¾±¬¬±³ »¼¹» ±º ¬¸» º±±¬·²¹ · ¿¬ ´»¿¬ é º»»¬ ¸±®·¦±²¬¿´´§ ·²·¼» ¬¸» º¿½» 

±º ¬¸» ´±°»ò

êòêòë Í¬¿¬·½ »¬¬´»³»²¬ ±º ¬¸» ¾«·´¼·²¹ º±«²¼»¼ ±² °®±°»®´§ ½±³°¿½¬»¼ º·´´ · »¨°»½¬»¼ ¬± ¾» ´» 

¬¸¿² ïó·²½¸ò Ü·ºº»®»²¬·¿´ ¬¿¬·½ »¬¬´»³»²¬ · »¨°»½¬»¼ ¬± ¾» ±²»ó¸¿´º ±º ¬¸» ¬±¬¿´ »¬¬´»³»²¬ò 

êòêòê ß ¿² ¿´¬»®²¿¬·ª» ¬± ¬¸» ½±²ª»²¬·±²¿´ º±«²¼¿¬·±² ®»½±³³»²¼¿¬·±²ô ½±²·¼»®¿¬·±² ¸±«´¼ ¾» 

¹·ª»² ¬± ¬¸» «» ±º °±¬ó¬»²·±²»¼ ½±²½®»¬» ´¿¾ ¿²¼ º±«²¼¿¬·±² §¬»³ º±® ¬¸» «°°±®¬ ±º 

¬¸» °®±°±»¼ ¬®«½¬«®»ò Ì¸» °±¬ó¬»²·±²»¼ §¬»³ ¸±«´¼ ¾» ¼»·¹²»¼ ¾§ ¿ ¬®«½¬«®¿´ 

»²¹·²»»® »¨°»®·»²½»¼ ·² °±¬ó¬»²·±²»¼ ´¿¾ ¼»·¹² ¿²¼ ¼»·¹² ½®·¬»®·¿ ±º ¬¸» Ð±¬ó

Ì»²·±²·²¹ ×²¬·¬«¬» øÐÌ×÷ô Ì¸·®¼ Û¼·¬·±²ô ¿ ®»¯«·®»¼ ¾§ ¬¸» îðïí Ý¿´·º±®²·¿ Þ«·´¼·²¹ Ý±¼» 

øÝÞÝ Í»½¬·±² ïèðèòê÷ò ß´¬¸±«¹¸ ¬¸· °®±½»¼«®» ©¿ ¼»ª»´±°»¼ º±® »¨°¿²·ª» ±·´ 

½±²¼·¬·±²ô ·¬ ½¿² ¿´± ¾» «»¼ ¬± ®»¼«½» ¬¸» °±¬»²¬·¿´ º±® º±«²¼¿¬·±² ¼·¬®» ¼«» ¬±



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïî ó Ü»½»³¾»® îçô îðïë

¼·ºº»®»²¬·¿´ º·´´ »¬¬´»³»²¬ò Ì¸» °±¬ó¬»²·±²»¼ ¼»·¹² ¸±«´¼ ·²½±®°±®¿¬» ¬¸» ¹»±¬»½¸²·½¿´ 

°¿®¿³»¬»® °®»»²¬»¼ ±² Ì¿¾´» êòêò Ì¸» °¿®¿³»¬»® °®»»²¬»¼ ·² Ì¿¾´» êòê ¿®» ¾¿»¼ ±² ¬¸» 

¹«·¼»´·²» °®»»²¬»¼ ·² ¬¸» ÐÌ×ô Ì¸·®¼ Û¼·¬·±² ¼»·¹² ³¿²«¿´ò

TABLE 6.6
POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS

Post-Tensioning Institute (PTI),Third Edition Design Parameters

Ì¸±®²¬¸©¿·¬» ×²¼»¨ óîð

Û¯«·´·¾®·«³ Í«½¬·±² íòç

Û¼¹» Ô·º¬ Ó±·¬«®» Ê¿®·¿¬·±² Ü·¬¿²½»ô »Ó øº»»¬÷ ëòï

Û¼¹» Ô·º¬ô §Ó ø·²½¸»÷ ïòïð

Ý»²¬»® Ô·º¬ Ó±·¬«®» Ê¿®·¿¬·±² Ü·¬¿²½»ô »Ó øº»»¬÷ çòð

Ý»²¬»® Ô·º¬ô §Ó ø·²½¸»÷ ðòìé

êòêòé Ì¸» º±«²¼¿¬·±² º±® ¬¸» °±¬ó¬»²·±²»¼ ´¿¾ ¸±«´¼ ¾» »³¾»¼¼»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» 

®»½±³³»²¼¿¬·±² ±º ¬¸» ¬®«½¬«®¿´ »²¹·²»»®ò ×º ¿ °±¬ó¬»²·±²»¼ ³¿¬ º±«²¼¿¬·±² §¬»³ · 

°´¿²²»¼ô ¬¸» ´¿¾ ¸±«´¼ °±» ¿ ¬¸·½µ»²»¼ »¼¹» ©·¬¸ ¿ ³·²·³«³ ©·¼¬¸ ±º ïî ·²½¸» ¿²¼ 

»¨¬»²¼ ¾»´±© ¬¸» ½´»¿² ¿²¼ ±® ½®«¸»¼ ®±½µ ´¿§»®ò

êòêòè Ñ«® »¨°»®·»²½» ·²¼·½¿¬» °±¬ó¬»²·±²»¼ ´¿¾ ¿®» «½»°¬·¾´» ¬± »¨½»·ª» »¼¹» ´·º¬ô 

®»¹¿®¼´» ±º ¬¸» «²¼»®´§·²¹ ±·´ ½±²¼·¬·±²ò Ð´¿½·²¹ ®»·²º±®½·²¹ ¬»»´ ¿¬ ¬¸» ¾±¬¬±³ ±º ¬¸» 

°»®·³»¬»® º±±¬·²¹ ¿²¼ ¬¸» ·²¬»®·±® ¬·ºº»²»® ¾»¿³ ³¿§ ³·¬·¹¿¬» ¬¸· °±¬»²¬·¿´ò Ý«®®»²¬ ÐÌ× 

¼»·¹² °®±½»¼«®» °®·³¿®·´§ ¿¼¼®» ¬¸» °±¬»²¬·¿´ ½»²¬»® ´·º¬ ±º ´¿¾ ¾«¬ô ¾»½¿«» ±º ¬¸» 

°´¿½»³»²¬ ±º ¬¸» ®»·²º±®½·²¹ ¬»²¼±² ·² ¬¸» ¬±° ±º ¬¸» ´¿¾ô ¬¸» ®»«´¬·²¹ »½½»²¬®·½·¬§ ¿º¬»® 

¬»²·±²·²¹ ®»¼«½» ¬¸» ¿¾·´·¬§ ±º ¬¸» §¬»³ ¬± ³·¬·¹¿¬» »¼¹» ´·º¬ò Ì¸» ¬®«½¬«®¿´ »²¹·²»»® 

¸±«´¼ ¼»·¹² ¬¸» º±«²¼¿¬·±² §¬»³ ¬± ®»¼«½» ¬¸» °±¬»²¬·¿´ ±º »¼¹» ´·º¬ ±½½«®®·²¹ º±® ¬¸» 

°®±°±»¼ ¬®«½¬«®»ò 

êòêòç Ü«®·²¹ ¬¸» ½±²¬®«½¬·±² ±º ¬¸» °±¬ó¬»²·±² º±«²¼¿¬·±² §¬»³ô ¬¸» ½±²½®»¬» ¸±«´¼ ¾» 

°´¿½»¼ ³±²±´·¬¸·½¿´´§ò Ë²¼»® ²± ½·®½«³¬¿²½» ¸±«´¼ ½±´¼ ¶±·²¬ ¾» ¿´´±©»¼ ¬± º±®³ 

¾»¬©»»² ¬¸» º±±¬·²¹ñ¹®¿¼» ¾»¿³ ¿²¼ ¬¸» ´¿¾ ¼«®·²¹ ¬¸» ½±²¬®«½¬·±² ±º ¬¸» °±¬ó¬»²·±² 

º±«²¼¿¬·±² §¬»³ò

êòêòïð Ì¸» »¨°±»¼ º±«²¼¿¬·±² ¿²¼ ´¿¾ «¾¹®¿¼» ±·´ ¸±«´¼ ¾» ³±·¬«®» ½±²¼·¬·±²»¼ ¬± ³¿·²¬¿·² 

¿ ³±·¬ ½±²¼·¬·±² ¿ ©±«´¼ ¾» »¨°»½¬»¼ ·² ¿²§ «½¸ ½±²½®»¬» °´¿½»³»²¬ò Ì¸» »´»ª¿¬»¼ 

³±·¬«®» ½±²¬»²¬ ¸±«´¼ ¾» ³¿·²¬¿·²»¼ «²¬·´ ½±²½®»¬» °´¿½»³»²¬ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïí ó Ü»½»³¾»® îçô îðïë

êòêòïï Ù»±½±² ×²½±®°±®¿¬»¼ ¸±«´¼ ¾» ½±²«´¬»¼ ¬± °®±ª·¼» ¿¼¼·¬·±²¿´ ¼»·¹² °¿®¿³»¬»® ¿ 

®»¯«·®»¼ ¾§ ¬¸» ¬®«½¬«®¿´ »²¹·²»»®ò

êòêòïî Ú±«²¼¿¬·±² »¨½¿ª¿¬·±² ¸±«´¼ ¾» ±¾»®ª»¼ ¾§ ¬¸» ¹»±¬»½¸²·½¿´ »²¹·²»»® ø¿ ®»°®»»²¬¿¬·ª» 

±º Ù»±½±² ×²½±®°±®¿¬»¼÷ °®·±® ¬± ¬¸» °´¿½»³»²¬ ±º ®»·²º±®½·²¹ ¬»»´ ¿²¼ ½±²½®»¬» ¬± ª»®·º§ 

¬¸¿¬ ¬¸» »¨°±»¼ ±·´ ½±²¼·¬·±² ¿®» ½±²·¬»²¬ ©·¬¸ ¬¸±» ¿²¬·½·°¿¬»¼ ¿²¼ ¸¿ª» ¾»»² 

»¨¬»²¼»¼ ¬± ¿°°®±°®·¿¬» ¾»¿®·²¹ ¬®¿¬¿ò ×º «²¿²¬·½·°¿¬»¼ ±·´ ½±²¼·¬·±² ¿®» »²½±«²¬»®»¼ô 

º±«²¼¿¬·±² ³±¼·º·½¿¬·±² ³¿§ ¾» ®»¯«·®»¼ò 

6.7 Concrete Slabs-on-Grade

êòéòï Ý±²½®»¬» ´¿¾ó±²ó¹®¿¼» º±® ¬¸» ¬®«½¬«®» ¸±«´¼ ¾» ¿¬ ´»¿¬ ë ·²½¸» ¬¸·½µ ¿²¼ ®»·²º±®½»¼ 

©·¬¸ Ò±ò í ¬»»´ ®»·²º±®½·²¹ ¾¿® ¿¬ îì ·²½¸» ±² ½»²¬»® ·² ¾±¬¸ ¸±®·¦±²¬¿´ ¼·®»½¬·±²ò 

êòéòî Í´¿¾ ¬¸¿¬ ³¿§ ®»½»·ª» ³±·¬«®»ó»²·¬·ª» º´±±® ½±ª»®·²¹ ±® ³¿§ ¾» «»¼ ¬± ¬±®» ³±·¬«®»ó

»²·¬·ª» ³¿¬»®·¿´ ¸±«´¼ ¾» «²¼»®´¿·² ¾§ ¿ ª¿°±® ®»¬¿®¼»®ò Ì¸» ª¿°±® ®»¬¿®¼»® ¼»·¹² 

¸±«´¼ ¾» ½±²·¬»²¬ ©·¬¸ ¬¸» ¹«·¼»´·²» °®»»²¬»¼ ·² ¬¸» ß³»®·½¿² Ý±²½®»¬» ×²¬·¬«¬»� 

øßÝ×÷ Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials
øßÝ× íðîòîÎóðê÷ò ×² ¿¼¼·¬·±²ô ¬¸» ³»³¾®¿²» ¸±«´¼ ¾» ·²¬¿´´»¼ ·² ¿½½±®¼¿²½» ©·¬¸ 

³¿²«º¿½¬«®»®� ®»½±³³»²¼¿¬·±² ¿²¼ ßÍÌÓ ®»¯«·®»³»²¬ ¿²¼ ·²¬¿´´»¼ ·² ¿ ³¿²²»® ¬¸¿¬ 

°®»ª»²¬ °«²½¬«®»ò Ì¸» ª¿°±® ®»¬¿®¼»® «»¼ ¸±«´¼ ¾» °»½·º·»¼ ¾§ ¬¸» °®±¶»½¬ ¿®½¸·¬»½¬ ±® 

¼»ª»´±°»® ¾¿»¼ ±² ¬¸» ¬§°» ±º º´±±® ½±ª»®·²¹ ¬¸¿¬ ©·´´ ¾» ·²¬¿´´»¼ ¿²¼ ·º ¬¸» ¬®«½¬«®» ©·´´ 

°±» ¿ ¸«³·¼·¬§ ½±²¬®±´´»¼ »²ª·®±²³»²¬ò 

êòéòí Ì¸» ¾»¼¼·²¹ ¿²¼ ¬¸·½µ²» ¸±«´¼ ¾» ¼»¬»®³·²»¼ ¾§ ¬¸» °®±¶»½¬ º±«²¼¿¬·±² »²¹·²»»®ô 

¿®½¸·¬»½¬ô ¿²¼ñ±® ¼»ª»´±°»®ò Ø±©»ª»®ô ©» ¸±«´¼ ¾» ½±²¬¿½¬»¼ ¬± °®±ª·¼» ®»½±³³»²¼¿¬·±² 

·º ¬¸» ¾»¼¼·²¹ ¿²¼ · ¬¸·½µ»® ¬¸¿² ê ·²½¸»ò Ì§°·½¿´´§ô ½±²½®»¬» ´¿¾ ±² ¹®¿¼» ¿®» 

«²¼»®´¿·² ¾§ ì ·²½¸» ±º ½´»¿² ¿²¼ ø±® ½®«¸»¼ ®±½µ÷ô ©·¬¸ ¬¸» ª¿°±® ·²¸·¾·¬±® °´¿½»¼ ¿¬ ¬¸» 

³·¼°±·²¬ò Ì¸» º±«²¼¿¬·±² ¼»·¹² »²¹·²»»® ¸±«´¼ °®±ª·¼» ¿°°®±°®·¿¬» ½±²½®»¬» ³·¨ ¼»·¹² 

½®·¬»®·¿ ¿²¼ ½«®·²¹ ³»¿«®» ¬± ¿«®» °®±°»® ½«®·²¹ ±º ¬¸» ´¿¾ ¾§ ®»¼«½·²¹ ¬¸» °±¬»²¬·¿´ 

º±® ®¿°·¼ ³±·¬«®» ´± ¿²¼ «¾»¯«»²¬ ½®¿½µ·²¹ ¿²¼ñ±® ´¿¾ ½«®´ò É» «¹¹»¬ ¬¸¿¬ ¬¸» 

º±«²¼¿¬·±² ¼»·¹² »²¹·²»»® °®»»²¬ ¬¸» ½±²½®»¬» ³·¨ ¼»·¹² ¿²¼ °®±°»® ½«®·²¹ ³»¬¸±¼ ±² 

¬¸» º±«²¼¿¬·±² °´¿²ò ×¬ · ½®·¬·½¿´ ¬¸¿¬ ¬¸» º±«²¼¿¬·±² ½±²¬®¿½¬±® «²¼»®¬¿²¼ ¿²¼ º±´´±© 

¬¸» ®»½±³³»²¼¿¬·±² °®»»²¬»¼ ±² ¬¸» º±«²¼¿¬·±² °´¿²ò 

êòéòì ß ¿ «¾¬·¬«¬»ô ¬¸» ´¿§»® ±º ½´»¿² ¿²¼ ø±® ½®«¸»¼ ®±½µ÷ ¾»²»¿¬¸ ¬¸» ª¿°±® ·²¸·¾·¬±® 

®»½±³³»²¼»¼ ·² ¬¸» °®»ª·±« »½¬·±² ½¿² ¾» ±³·¬¬»¼ ·º ¿ ª¿°±® ·²¸·¾·¬±® ¬¸¿¬ ³»»¬ ±® 

»¨½»»¼ ¬¸» ®»¯«·®»³»²¬ ±º ßÍÌÓ Û ïéìë øÝ´¿ ß÷ô ¿²¼ ¬¸¿¬ »¨¸·¾·¬ °»®³»¿²½» ²±¬ 

¹®»¿¬»® ¬¸¿² ðòðïî °»®³ ø³»¿«®»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÌÓ Û çê÷ · «»¼ò Ì¸· ª¿°±® 



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïì ó Ü»½»³¾»® îçô îðïë

·²¸·¾·¬±® ³¿§ ¾» °´¿½»¼ ¼·®»½¬´§ ±² °®±°»®´§ ½±³°¿½¬»¼ º·´´ ±® º±®³¿¬·±²¿´ ³¿¬»®·¿´ò Ì¸» 

ª¿°±® ·²¸·¾·¬±® ¸±«´¼ ¾» ·²¬¿´´»¼ ·² ¹»²»®¿´ ½±²º±®³¿²½» ©·¬¸ ßÍÌÓ Û ïêìí ¿²¼ ¬¸»

³¿²«º¿½¬«®»®� ®»½±³³»²¼¿¬·±²ò Ì©± ·²½¸» ±º ½´»¿² ¿²¼ ¸±«´¼ ¬¸»² ¾» °´¿½»¼ ±² ¬±° 

±º ¬¸» ª¿°±® ·²¸·¾·¬±® ¬± ®»¼«½» ¬¸» °±¬»²¬·¿´ º±® ¼·ºº»®»²¬·¿´ ½«®·²¹ô ´¿¾ ½«®´ô ¿²¼ ½®¿½µ·²¹ò 

Ú´±±® ½±ª»®·²¹ ¸±«´¼ ¾» ·²¬¿´´»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» ³¿²«º¿½¬«®»®� 

®»½±³³»²¼¿¬·±²ò

êòéòë Ì¸» ½±²½®»¬» ´¿¾ó±²ó¹®¿¼» ®»½±³³»²¼¿¬·±² ¿®» ¾¿»¼ ±² ±·´ «°°±®¬ ½¸¿®¿½¬»®·¬·½ 

±²´§ò Ì¸» °®±¶»½¬ ¬®«½¬«®¿´ »²¹·²»»® ¸±«´¼ »ª¿´«¿¬» ¬¸» ¬®«½¬«®¿´ ®»¯«·®»³»²¬ ±º ¬¸» 

½±²½®»¬» ´¿¾ º±® «°°±®¬·²¹ ª»¸·½´»ô »¯«·°³»²¬ ¿²¼ ¬±®¿¹» ´±¿¼ò

êòéòê Û¨¬»®·±® ½±²½®»¬» º´¿¬©±®µ ²±¬ «¾¶»½¬ ¬± ª»¸·½«´¿® ¬®¿ºº·½ ¸±«´¼ ¾» ½±²¬®«½¬»¼ ·² 

¿½½±®¼¿²½» ©·¬¸ ¬¸» ®»½±³³»²¼¿¬·±² ¸»®»·²ò Í´¿¾ °¿²»´ ¸±«´¼ ¾» ¿ ³·²·³«³ ±º 

ì ·²½¸» ¬¸·½µ ¿²¼ ¸±«´¼ ¾» ®»·²º±®½»¼ ©·¬¸ ê¨êóêñê ©»´¼»¼ ©·®» ³»¸ ±® Ò±ò í 

®»·²º±®½·²¹ ¾¿® ¿¬ îì ·²½¸» ±² ½»²¬»® ·² ¾±¬¸ ¼·®»½¬·±² ¬± ®»¼«½» ¬¸» °±¬»²¬·¿´ º±® 

½®¿½µ·²¹ò ×² ¿¼¼·¬·±²ô ½±²½®»¬» º´¿¬©±®µ ¸±«´¼ ¾» °®±ª·¼»¼ ©·¬¸ ½®¿½µ ½±²¬®±´ ¶±·²¬ ¬± 

®»¼«½» ¿²¼ñ±® ½±²¬®±´ ¸®·²µ¿¹» ½®¿½µ·²¹ò Ý®¿½µ ½±²¬®±´ °¿½·²¹ ¸±«´¼ ¾» ¼»¬»®³·²»¼ ¾§ 

¬¸» °®±¶»½¬ ¬®«½¬«®¿´ »²¹·²»»® ¾¿»¼ «°±² ¬¸» ´¿¾ ¬¸·½µ²» ¿²¼ ·²¬»²¼»¼ «¿¹»ò Ý®·¬»®·¿ ±º 

¬¸» ß³»®·½¿² Ý±²½®»¬» ×²¬·¬«¬» øßÝ×÷ ¸±«´¼ ¾» ¬¿µ»² ·²¬± ½±²·¼»®¿¬·±² ©¸»² 

»¬¿¾´·¸·²¹ ½®¿½µ ½±²¬®±´ °¿½·²¹ò Í«¾¹®¿¼» ±·´ º±® »¨¬»®·±® ´¿¾ ²±¬ «¾¶»½¬»¼ ¬± ª»¸·½´» 

´±¿¼ ¸±«´¼ ¾» ½±³°¿½¬»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ½®·¬»®·¿ °®»»²¬»¼ ·² ¬¸» ¹®¿¼·²¹ »½¬·±² 

°®·±® ¬± ½±²½®»¬» °´¿½»³»²¬ò Í«¾¹®¿¼» ±·´ ¸±«´¼ ¾» °®±°»®´§ ½±³°¿½¬»¼ ¿²¼ ¬¸» ³±·¬«®» 

½±²¬»²¬ ±º «¾¹®¿¼» ±·´ ¸±«´¼ ¾» ½¸»½µ»¼ °®·±® ¬± °´¿½·²¹ ½±²½®»¬»ò

êòéòé Ð®±°»® ³±·¬«®» ½±²¼·¬·±²·²¹ ±º «¾¹®¿¼» ±·´ «°°±®¬·²¹ º´¿¬©±®µ ¿²¼ ½±²½®»¬» °¿ª»³»²¬ 

· ½®·¬·½¿´ ¬± ®»¼«½» ¬¸» »ºº»½¬ ±º »¨°¿²·ª» ±·´ò Ð®·±® ¬± ½±²½®»¬» °´¿½»³»²¬ô ¬¸» «°°»® ï 

º±±¬ ±º «¾¹®¿¼» ¸±«´¼ ¾» ½¿®·º·»¼ô ³±·¬«®» ½±²¼·¬·±²»¼ô ¿²¼ ½±³°¿½¬»¼ ¬± ¿¬ ´»¿¬ çð 

°»®½»²¬ ±º ¬¸» ³¿¨·³«³ ¼®§ ¼»²·¬§ ¿¬ ´·¹¸¬´§ ±ª»® ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ ·² ·¼»©¿´µ 

¿®»¿ ¿²¼ ¿¬ ´»¿¬ çë °»®½»²¬ º±® «¾¹®¿¼» «°°±®¬·²¹ °¿ª»³»²¬ò Í±·´ °´¿½»¼ ¾»´±© 

±°¬·³«³ ³±·¬«®» ½±²¬»²¬ ¸±«´¼ ¾» ®»©±®µ»¼ ¿²¼ ®»¬»¬»¼ °®·±® ¬± °´¿½·²¹ ½±²½®»¬»ò ×¬ · 

·³°»®¿¬·ª» ¬¸¿¬ ¬¸» ³±·¬«®» ½±²¬»²¬ ¾» ³¿·²¬¿·²»¼ «²¬·´ ¬¸» ½±²½®»¬» °±«®ò 

êòéòè Ì¸» ®»½±³³»²¼¿¬·±² °®»»²¬»¼ ¸»®»·² ¿®» ·²¬»²¼»¼ ¬± ®»¼«½» ¬¸» °±¬»²¬·¿´ º±® ½®¿½µ·²¹ ±º 

´¿¾ ¿²¼ º±«²¼¿¬·±² ¿ ¿ ®»«´¬ ±º ¼·ºº»®»²¬·¿´ ³±ª»³»²¬ò Ø±©»ª»®ô »ª»² ©·¬¸ ¬¸» 

·²½±®°±®¿¬·±² ±º ¬¸» ®»½±³³»²¼¿¬·±² °®»»²¬»¼ ¸»®»·²ô º±«²¼¿¬·±² ¿²¼ ´¿¾ó±²ó¹®¿¼» 

©·´´ ¬·´´ »¨¸·¾·¬ ±³» ½®¿½µ·²¹ò Ì¸» ±½½«®®»²½» ±º ½±²½®»¬» ¸®·²µ¿¹» ½®¿½µ · 

·²¼»°»²¼»²¬ ±º ¬¸» ±·´ «°°±®¬·²¹ ½¸¿®¿½¬»®·¬·½ò Ì¸»·® ±½½«®®»²½» ³¿§ ¾» ®»¼«½»¼ ¿²¼ñ±® 

½±²¬®±´´»¼ ¾§ ´·³·¬·²¹ ¬¸» ´«³° ±º ¬¸» ½±²½®»¬»ô ¬¸» «» ±º ½®¿½µó½±²¬®±´ ¶±·²¬ ¿²¼ °®±°»® 

½±²½®»¬» °´¿½»³»²¬ ¿²¼ ½«®·²¹ò Ý®¿½µó½±²¬®±´ ¶±·²¬ ¸±«´¼ ¾» °¿½»¼ ¿¬ ·²¬»®ª¿´ ²± 



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïë ó Ü»½»³¾»® îçô îðïë

¹®»¿¬»® ¬¸¿² ïî º»»¬ò Ô·¬»®¿¬«®» °®±ª·¼»¼ ¾§ ¬¸» Ð±®¬´¿²¼ Ý»³»²¬ ß±½·¿¬·±² øÐÝß÷ ¿²¼ 

ß³»®·½¿² Ý±²½®»¬» ×²¬·¬«¬» øßÝ×÷ °®»»²¬ ®»½±³³»²¼¿¬·±² º±® °®±°»® ½±²½®»¬» ³·¨ô 

½±²¬®«½¬·±²ô ¿²¼ ½«®·²¹ °®¿½¬·½»ô ¿²¼ ¸±«´¼ ¾» ·²½±®°±®¿¬»¼ ·²¬± °®±¶»½¬ ½±²¬®«½¬·±²ò

6.8 Preliminary Pavement Recommendations

êòèòï Ì¸» °¿ª»³»²¬ ®»½±³³»²¼¿¬·±² °®»»²¬»¼ ¸»®»·² ¿®» ¾¿»¼ ±² ¿² ÎóÊ¿´«» ±º ïèò Ú·²¿´ 

°¿ª»³»²¬ »½¬·±² ¸±«´¼ ¾» ½¿´½«´¿¬»¼ ±²½» «¾¹®¿¼» »´»ª¿¬·±² ¸¿ª» ¾»»² ¿¬¬¿·²»¼ ¿²¼ 

ÎóÊ¿´«» ¬»¬·²¹ ±² ¿½¬«¿´ «¾¹®¿¼» ¿³°´» · °»®º±®³»¼ò ß°¸¿´¬ ½±²½®»¬» °¿ª»³»²¬ 

¬¸·½µ²»» ©»®» ½¿´½«´¿¬»¼ «·²¹ °®±½»¼«®» ±«¬´·²»¼ ·² ¬¸» California Highway Design
Manual øÝ¿´¬®¿²÷ò É» »¨°»½¬ ¬¸» ³¿¶±®·¬§ ±º ¬®¿ºº·½ ©·´´ ½±²·¬ ±º ¿«¬±³±¾·´» ¿²¼ 

¼»´·ª»®§ ¬®«½µ ¬®¿ºº·½ ¿²¼ °»®·±¼·½ ¬®¿¸ ¿²¼ º·®» ¬®«½µ ¬®¿ºº·½ò Í«³³¿®·¦»¼ ±² Ì¿¾´» êòè ¿®» 

®»½±³³»²¼»¼ °¿ª»³»²¬ »½¬·±² º±® ª¿®·±« ¬®¿ºº·½ ·²¼·½»ò Ì¸» ¿®½¸·¬»½¬ô ½·ª·´ »²¹·²»»®ô ±® 

¼»ª»´±°»® ¸±«´¼ ¼»¬»®³·²» ¬¸» ¿°°®±°®·¿¬» Ì®¿ºº·½ ×²¼»¨ øÌ×÷ º±® ¬¸» ¬®¿ºº·½ ´±¿¼·²¹ 

»¨°»½¬»¼ ±² ¬¸» °®±¶»½¬ò ×² ±«® ±°·²·±²ô ¿ Ì× ±º ìòë · ¿°°®±°®·¿¬» º±® °¿®µ·²¹ ¬¿´´ ¿²¼ ¿ Ì× 

±º ë ±® ê º±® °¿®µ·²¹ ¿®»¿ò 

TABLE 6.8
FLEXIBLE PAVEMENT SECTION RECOMMENDATIONS

Location Traffic
Index R-Value Asphalt Concrete

Thickness (inches)

Class 2 Aggregate
Base Thickness

(inches)

Ð¿®µ·²¹ Ô±¬

ìòë ïè í ê

ëòð ïè í éòë

ëòë ïè í çòë

êòð ïè íòë ïð

éòð ïè íòë ïíòë

êòèòî Ì¸» «¾¹®¿¼» ±·´ º±® °¿ª»³»²¬ ¿®»¿ ¸±«´¼ ¾» ½±³°¿½¬»¼ ¬± ¿ ³·²·³«³ ®»´¿¬·ª» 

½±³°¿½¬·±² ±º çë °»®½»²¬ ¿¬ ±® ´·¹¸¬´§ ¿¾±ª» ¬¸» ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ò Ì¸» ¼»°¬¸ ±º 

«¾¹®¿¼» ½±³°¿½¬·±² ¸±«´¼ ¾» ¿°°®±¨·³¿¬»´§ ïî ·²½¸»ò

êòèòí Ý´¿ î ¾¿» ¸±«´¼ ½±²º±®³ ¬± Í»½¬·±² îêóïóðîÞ ±º ¬¸» Standard Specifications for The
State of California Department of Transportation (Caltrans) ¿²¼ ¸±«´¼ ¾» ½±³°¿½¬»¼ ¬± ¿ 

³·²·³«³ ±º çë °»®½»²¬ ±º ¬¸» ³¿¨·³«³ ¼®§ ¼»²·¬§ ¿¬ ²»¿® ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ò 

Ì¸» ¿°¸¿´¬ ½±²½®»¬» ¸±«´¼ ½±²º±®³ ¬± Í»½¬·±² îðíóê ±º ¬¸» Standard Specifications for
Public Works Construction (Greenbook)ò



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó ïê ó Ü»½»³¾»® îçô îðïë

êòèòì Ì¸» °»®º±®³¿²½» ±º ¿°¸¿´¬ ½±²½®»¬» °¿ª»³»²¬ · ¸·¹¸´§ ¼»°»²¼»²¬ «°±² °®±ª·¼·²¹ 

°±·¬·ª» «®º¿½» ¼®¿·²¿¹» ¿©¿§ º®±³ ¬¸» »¼¹» ±º ¬¸» °¿ª»³»²¬ò Ð±²¼·²¹ ±º ©¿¬»® ±² ±® 

¿¼¶¿½»²¬ ¬± ¬¸» °¿ª»³»²¬ ©·´´ ´·µ»´§ ®»«´¬ ·² °¿ª»³»²¬ ¼·¬®» ¿²¼ «¾¹®¿¼» º¿·´«®»ò ×º 

°´¿²¬»® ·´¿²¼ ¿®» °®±°±»¼ô ¬¸» °»®·³»¬»® ½«®¾ ¸±«´¼ »¨¬»²¼ ¿¬ ´»¿¬ ïî ·²½¸» ¾»´±© 

°®±°±»¼ «¾¹®¿¼» »´»ª¿¬·±²ò ×² ¿¼¼·¬·±²ô ¬¸» «®º¿½» ¼®¿·²¿¹» ©·¬¸·² ¬¸» °´¿²¬»® ¸±«´¼ ¾» 

«½¸ ¬¸¿¬ °±²¼·²¹ ©·´´ ²±¬ ±½½«®ò

êòèòë Ñ«® »¨°»®·»²½» ·²¼·½¿¬» ¬¸¿¬ »ª»² ©·¬¸ ¬¸»» °®±ª··±²ô ¿ ¹®±«²¼©¿¬»® ½±²¼·¬·±² ½¿² 

¼»ª»´±° ¿ ¿ ®»«´¬ ±º ·²½®»¿»¼ ·®®·¹¿¬·±²ô ´¿²¼½¿°·²¹ ¿²¼ «®º¿½» ®«²±ººò 

6.9 Retaining Walls

êòçòï Ì¸» ¬®«½¬«®¿´ »²¹·²»»® ¸±«´¼ ¼»¬»®³·²» ¬¸» »·³·½ ¼»·¹² ½¿¬»¹±®§ º±® ¬¸» °®±¶»½¬ò ×º ¬¸» 

°®±¶»½¬ °±»» ¿ »·³·½ ¼»·¹² ½¿¬»¹±®§ ±º Üô Ûô ±® Úô ¬¸» °®±°±»¼ ®»¬¿·²·²¹ ©¿´´ 

¸±«´¼ ¾» ¼»·¹²»¼ ©·¬¸ »·³·½ ´¿¬»®¿´ °®»«®»ò ß »·³·½ ´±¿¼ ±º ïèØ ¸±«´¼ ¾» «»¼ º±® 

¼»·¹² ±² ©¿´´ ¬¸¿¬ «°°±®¬ ³±®» ¬¸¿² ê º»»¬ ±º ¾¿½µº·´´ ·² ¿½½±®¼¿²½» ©·¬¸ 

Í»½¬·±² ïèðíòëòïî ±º ¬¸» îðïí ÝÞÝò Ì¸» »·³·½ ´±¿¼ · ¼»°»²¼»²¬ ±² ¬¸» ®»¬¿·²»¼ ¸»·¹¸¬ 

©¸»®» Ø · ¬¸» ¸»·¹¸¬ ±º ¬¸» ©¿´´ô ·² º»»¬ô ¿²¼ ¬¸» ½¿´½«´¿¬»¼ ´±¿¼ ®»«´¬ ·² °±«²¼ °»® 

¯«¿®» º±±¬ ø°º÷ »¨»®¬»¼ ¿¬ ¬¸» ¾¿» ±º ¬¸» ©¿´´ ¿²¼ ¦»®± ¿¬ ¬¸» ¬±° ±º ¬¸» ©¿´´ò É» «»¼ ¬¸» 

°»¿µ ·¬» ¿½½»´»®¿¬·±²ô ÐÙßÓô ±º ðòíëì¹ ½¿´½«´¿¬»¼ º®±³ ßÍÝÛ éóïð Í»½¬·±² ïïòèòí ¿²¼ 

¿°°´·»¼ ¿ °»«¼±ó¬¿¬·½ ½±»ºº·½·»²¬ ±º ðòííò

êòçòî Î»¬¿·²·²¹ ©¿´´ ²±¬ ®»¬®¿·²»¼ ¿¬ ¬¸» ¬±° ¿²¼ ¸¿ª·²¹ ¿ ´»ª»´ ¾¿½µº·´´ «®º¿½» ¸±«´¼ ¾» 

¼»·¹²»¼ º±® ¿² ¿½¬·ª» ±·´ °®»«®» »¯«·ª¿´»²¬ ¬± ¬¸» °®»«®» »¨»®¬»¼ ¾§ ¿ º´«·¼ ©·¬¸ ¿ 

¼»²·¬§ ±º íë °±«²¼ °»® ½«¾·½ º±±¬ ø°½º÷ò É¸»®» ¬¸» ¾¿½µº·´´ ©·´´ ¾» ·²½´·²»¼ ¿¬ ²± ¬»»°»® 

¬¸¿² îòð ¬± ïòðô ¿² ¿½¬·ª» ±·´ °®»«®» ±º ëð °½º · ®»½±³³»²¼»¼ò Ì¸»» ±·´ °®»«®» 

¿«³» ¬¸¿¬ ¬¸» ¾¿½µº·´´ ³¿¬»®·¿´ ©·¬¸·² ¿² ¿®»¿ ¾±«²¼»¼ ¾§ ¬¸» ©¿´´ ¿²¼ ¿ ïæï °´¿²» 

»¨¬»²¼·²¹ «°©¿®¼ º®±³ ¬¸» ¾¿» ±º ¬¸» ©¿´´ °±» ¿² Û¨°¿²·±² ×²¼»¨ ±º ´» ¬¸¿² ëðò
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APPENDIX A

FIELD INVESTIGATION

Ì¸» º·»´¼ ·²ª»¬·¹¿¬·±² ©¿ °»®º±®³»¼ ±² Ü»½»³¾»® ïëô îðïëô ¿²¼ ½±²·¬»¼ ±º ¿ ª·«¿´ ·¬» 

®»½±²²¿·¿²½» ¿²¼ »¨½¿ª¿¬·²¹ ¬©»´ª» »¨°´±®¿¬±®§ ¬®»²½¸» øÌ®»²½¸ Ò±ò Ìóï ¬¸®±«¹¸ Ìóïî÷ ¿¬ 

ª¿®·±« ´±½¿¬·±² ¿½®± ¬¸» «¾¶»½¬ ·¬»ò Ì¸» ¿°°®±¨·³¿¬» ´±½¿¬·±² ±º ¬¸» ¬®»²½¸» ¿®» ¸±©² ±² ¬¸» 

Site Planô Ú·¹«®» îò

Ì¸» »¨°´±®¿¬±®§ ¬®»²½¸» °»®º±®³»¼ ¾§ Ø·´´·¼» Û¨½¿ª¿¬·²¹ ©»®» ¿¼ª¿²½»¼ ¬± ¼»°¬¸ ±º ì ¬± ê º»»¬ 

«·²¹ ¿ Ö±¸² Ü»»®» ìïðÙ ®«¾¾»® ¬·®» ¾¿½µ¸±» »¯«·°°»¼ ©·¬¸ ¿ îìó·²½¸ó©·¼» ¾«½µ»¬ò Þ«´µ ¿³°´» 

©»®» ±¾¬¿·²»¼ º±® ´¿¾±®¿¬±®§ ¬»¬·²¹ò 

Ì¸» ±·´ »²½±«²¬»®»¼ ·² ¬¸» »¨½¿ª¿¬·±² ©»®» ª·«¿´´§ ½´¿·º·»¼ ¿²¼ ´±¹¹»¼ ·² ¹»²»®¿´ ¿½½±®¼¿²½» 

©·¬¸ ß³»®·½¿² Í±½·»¬§ º±® Ì»¬·²¹ ¿²¼ Ó¿¬»®·¿´ øßÍÌÓ÷ °®¿½¬·½» º±® Ü»½®·°¬·±² ¿²¼ ×¼»²¬·º·½¿¬·±² 

±º Í±·´ øÊ·«¿´ Ó¿²«¿´ Ð®±½»¼«®» Ü îìèè÷ò
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APPENDIX B

LABORATORY TESTING

Ô¿¾±®¿¬±®§ ¬»¬ ©»®» °»®º±®³»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¹»²»®¿´´§ ¿½½»°¬»¼ ¬»¬ ³»¬¸±¼ ±º ¬¸» ß³»®·½¿² 

Í±½·»¬§ º±® Ì»¬·²¹ ¿²¼ Ó¿¬»®·¿´ øßÍÌÓ÷ ±® ±¬¸»® «¹¹»¬»¼ °®±½»¼«®»ò Í»´»½¬»¼ ¾«´µ ¿³°´» ©»®» 

¬»¬»¼ º±® ³¿¨·³«³ ¼®§ ¼»²·¬§ ¿²¼ ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ô °Øô ®»·¬·ª·¬§ô ½¸´±®·¼» ·±² ½±²¬»²¬ô 

©¿¬»®ó±´«¾´» «´º¿¬» ½±²¬»²¬ô Îóª¿´«»ô ¿²¼ »¨°¿²·±² ½¸¿®¿½¬»®·¬·½ò Ì¸» ®»«´¬ ±º ±«® ´¿¾±®¿¬±®§ ¬»¬ 

¿®» «³³¿®·¦»¼ ±² Ì¿¾´» Þó× ¬¸®±«¹¸ ÞóÊ××ò

TABLE B-I
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY
AND OPTIMUM MOISTURE CONTENT TEST RESULTS

ASTM D 1557

Sample No. Description Maximum Dry
Density (pcf)

Optimum Moisture
Content (% dry wt.)

Ìíóï Ô·¹¸¬ ¾®±©²ô º·²» ¬± ½±¿®»ô Í¿²¼§ ÙÎßÊÛÔ ïííòç éòç

Ìçóï Ô·¹¸¬ ¹®¿§ ¬± ©¸·¬»ô Í·´¬§ô º·²» ¬± ³»¼·«³ ÍßÒÜ ïîîòç ïïòç

TABLE B-II
SUMMARY OF LABORATORY DIRECT SHEAR TEST RESULTS

ASTM D 3080

Sample No. Dry Density
(pcf)

Moisture
Content (%)

Unit Cohesion –
Peak (psf)

Angle of Shear Resistance –
Peak (degrees)

öÌíóï ïîïòï éòé ìíë íí

öÌçóï ïðçòï ïïòê ééð îì

öÍ¿³°´» ©¿ ®»³±´¼»¼ ¬± çð °»®½»²¬ ®»´¿¬·ª» ¼»²·¬§ ¿¬ ²»¿® ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ò

TABLE B-III
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS

ASTM D 4829

Sample No.
Moisture Content

Dry Density (pcf) Expansion Index
Before Test (%) After Test (%)

Ìïóï çòì ïëòê ïïïòî è

Ìíóï ïðòï îïòé ïðèòê ëí

Ìçóï çòç ïçòí ïðèòé îî



Ð®±¶»½¬ Ò±ò Ùïçíïóíîóðï ó Þóî ó Ü»½»³¾»® îçô îðïë

TABLE B-IV
SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS

CALIFORNIA TEST NO. 417

Sample No. Water Soluble Sulfate (%)

Ìïóï ðòðìî

Ìíóï ðòðîì

Ìçóï ðòðîê

TABLE B-V
SUMMARY OF LABORATORY POTENTIAL OF

HYDROGEN (PH) AND RESISTIVITY TEST RESULTS

Sample No. pH Resistivity (ohm centimeters)

Ìïóï éòî êçð

Ìíóï éòê ëéð

Ìçóï êòé éðð

TABLE B-VI
SUMMARY OF LABORATORY CHLORIDE ION CONTENT TEST RESULTS

Sample No. Chloride Ion Content (%) Chloride Ion Content (ppm)

Ìïóï ðòðìè ìèì

Ìíóï ðòðèì èìí

Ìçóï ðòðéð éðí

TABLE B-VII
SUMMARY OF LABORATORY RESISTANCE (R-VALUE) TEST RESULTS

Sample No. Description R-Value

Ìïïóï Ô·¹¸¬ ¾®±©²ô Í·´¬§ô º·²» ¬± ³»¼·«³ ÍßÒÜ ©·¬¸ ´·¬¬´» ¹®¿ª»´ ïè
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APPENDIX C

RECOMMENDED GRADING SPECIFICATIONS

FOR

WESTMONT OF LA MESA
LA MESA, CALIFORNIA

PROJECT NO. G1931-32-01



  Ù× ®»ªò ðéñîðïë 

RECOMMENDED GRADING SPECIFICATIONS

1. GENERAL

ïòï Ì¸»» Î»½±³³»²¼»¼ Ù®¿¼·²¹ Í°»½·º·½¿¬·±² ¸¿´´ ¾» «»¼ ·² ½±²¶«²½¬·±² ©·¬¸ ¬¸» 

Ù»±¬»½¸²·½¿´ Î»°±®¬ º±® ¬¸» °®±¶»½¬ °®»°¿®»¼ ¾§ Ù»±½±²ò Ì¸» ®»½±³³»²¼¿¬·±² ½±²¬¿·²»¼ 

·² ¬¸» ¬»¨¬ ±º ¬¸» Ù»±¬»½¸²·½¿´ Î»°±®¬ ¿®» ¿ °¿®¬ ±º ¬¸» »¿®¬¸©±®µ ¿²¼ ¹®¿¼·²¹ °»½·º·½¿¬·±² 

¿²¼ ¸¿´´ «°»®»¼» ¬¸» °®±ª··±² ½±²¬¿·²»¼ ¸»®»·²¿º¬»® ·² ¬¸» ½¿» ±º ½±²º´·½¬ò 

ïòî Ð®·±® ¬± ¬¸» ½±³³»²½»³»²¬ ±º ¹®¿¼·²¹ô ¿ ¹»±¬»½¸²·½¿´ ½±²«´¬¿²¬ øÝ±²«´¬¿²¬÷ ¸¿´´ ¾» 

»³°´±§»¼ º±® ¬¸» °«®°±» ±º ±¾»®ª·²¹ »¿®¬¸©±®µ °®±½»¼«®» ¿²¼ ¬»¬·²¹ ¬¸» º·´´ º±® 

«¾¬¿²¬·¿´ ½±²º±®³¿²½» ©·¬¸ ¬¸» ®»½±³³»²¼¿¬·±² ±º ¬¸» Ù»±¬»½¸²·½¿´ Î»°±®¬ ¿²¼ ¬¸»» 

°»½·º·½¿¬·±²ò Ì¸» Ý±²«´¬¿²¬ ¸±«´¼ °®±ª·¼» ¿¼»¯«¿¬» ¬»¬·²¹ ¿²¼ ±¾»®ª¿¬·±² »®ª·½» ± 

¬¸¿¬ ¬¸»§ ³¿§ ¿» ©¸»¬¸»®ô ·² ¬¸»·® ±°·²·±²ô ¬¸» ©±®µ ©¿ °»®º±®³»¼ ·² «¾¬¿²¬·¿´ 

½±²º±®³¿²½» ©·¬¸ ¬¸»» °»½·º·½¿¬·±²ò ×¬ ¸¿´´ ¾» ¬¸» ®»°±²·¾·´·¬§ ±º ¬¸» Ý±²¬®¿½¬±® ¬± 

¿·¬ ¬¸» Ý±²«´¬¿²¬ ¿²¼ µ»»° ¬¸»³ ¿°°®·»¼ ±º ©±®µ ½¸»¼«´» ¿²¼ ½¸¿²¹» ± ¬¸¿¬ 

°»®±²²»´ ³¿§ ¾» ½¸»¼«´»¼ ¿½½±®¼·²¹´§ò 

ïòí ×¬ ¸¿´´ ¾» ¬¸» ±´» ®»°±²·¾·´·¬§ ±º ¬¸» Ý±²¬®¿½¬±® ¬± °®±ª·¼» ¿¼»¯«¿¬» »¯«·°³»²¬ ¿²¼ 

³»¬¸±¼ ¬± ¿½½±³°´·¸ ¬¸» ©±®µ ·² ¿½½±®¼¿²½» ©·¬¸ ¿°°´·½¿¾´» ¹®¿¼·²¹ ½±¼» ±® ¿¹»²½§ 

±®¼·²¿²½»ô ¬¸»» °»½·º·½¿¬·±² ¿²¼ ¬¸» ¿°°®±ª»¼ ¹®¿¼·²¹ °´¿²ò ×ºô ·² ¬¸» ±°·²·±² ±º ¬¸» 

Ý±²«´¬¿²¬ô «²¿¬·º¿½¬±®§ ½±²¼·¬·±² «½¸ ¿ ¯«»¬·±²¿¾´» ±·´ ³¿¬»®·¿´ô °±±® ³±·¬«®» 

½±²¼·¬·±²ô ·²¿¼»¯«¿¬» ½±³°¿½¬·±²ô ¿²¼ñ±® ¿¼ª»®» ©»¿¬¸»® ®»«´¬ ·² ¿ ¯«¿´·¬§ ±º ©±®µ ²±¬ ·² 

½±²º±®³¿²½» ©·¬¸ ¬¸»» °»½·º·½¿¬·±²ô ¬¸» Ý±²«´¬¿²¬ ©·´´ ¾» »³°±©»®»¼ ¬± ®»¶»½¬ ¬¸» 

©±®µ ¿²¼ ®»½±³³»²¼ ¬± ¬¸» Ñ©²»® ¬¸¿¬ ¹®¿¼·²¹ ¾» ¬±°°»¼ «²¬·´ ¬¸» «²¿½½»°¬¿¾´» 

½±²¼·¬·±² ¿®» ½±®®»½¬»¼ò 

2. DEFINITIONS

îòï Owner ¸¿´´ ®»º»® ¬± ¬¸» ±©²»® ±º ¬¸» °®±°»®¬§ ±® ¬¸» »²¬·¬§ ±² ©¸±» ¾»¸¿´º ¬¸» ¹®¿¼·²¹ 

©±®µ · ¾»·²¹ °»®º±®³»¼ ¿²¼ ©¸± ¸¿ ½±²¬®¿½¬»¼ ©·¬¸ ¬¸» Ý±²¬®¿½¬±® ¬± ¸¿ª» ¹®¿¼·²¹ 

°»®º±®³»¼ò 

îòî Contractor ¸¿´´ ®»º»® ¬± ¬¸» Ý±²¬®¿½¬±® °»®º±®³·²¹ ¬¸» ·¬» ¹®¿¼·²¹ ©±®µò 

îòí Civil Engineer ±® Engineer of Work ¸¿´´ ®»º»® ¬± ¬¸» Ý¿´·º±®²·¿ ´·½»²»¼ Ý·ª·´ Û²¹·²»»® 

±® ½±²«´¬·²¹ º·®³ ®»°±²·¾´» º±® °®»°¿®¿¬·±² ±º ¬¸» ¹®¿¼·²¹ °´¿²ô «®ª»§·²¹ ¿²¼ ª»®·º§·²¹ 

¿ó¹®¿¼»¼ ¬±°±¹®¿°¸§ò  

îòì Consultant ¸¿´´ ®»º»® ¬± ¬¸» ±·´ »²¹·²»»®·²¹ ¿²¼ »²¹·²»»®·²¹ ¹»±´±¹§ ½±²«´¬·²¹ º·®³ 

®»¬¿·²»¼ ¬± °®±ª·¼» ¹»±¬»½¸²·½¿´ »®ª·½» º±® ¬¸» °®±¶»½¬ò 



  Ù× ®»ªò ðéñîðïë 

îòë Soil Engineer ¸¿´´ ®»º»® ¬± ¿ Ý¿´·º±®²·¿ ´·½»²»¼ Ý·ª·´ Û²¹·²»»® ®»¬¿·²»¼ ¾§ ¬¸» Ñ©²»®ô 

©¸± · »¨°»®·»²½»¼ ·² ¬¸» °®¿½¬·½» ±º ¹»±¬»½¸²·½¿´ »²¹·²»»®·²¹ò Ì¸» Í±·´ Û²¹·²»»® ¸¿´´ ¾» 

®»°±²·¾´» º±® ¸¿ª·²¹ ¯«¿´·º·»¼ ®»°®»»²¬¿¬·ª» ±²ó·¬» ¬± ±¾»®ª» ¿²¼ ¬»¬ ¬¸» Ý±²¬®¿½¬±®ù 

©±®µ º±® ½±²º±®³¿²½» ©·¬¸ ¬¸»» °»½·º·½¿¬·±²ò 

îòê Engineering Geologist ¸¿´´ ®»º»® ¬± ¿ Ý¿´·º±®²·¿ ´·½»²»¼ Û²¹·²»»®·²¹ Ù»±´±¹·¬ ®»¬¿·²»¼ 

¾§ ¬¸» Ñ©²»® ¬± °®±ª·¼» ¹»±´±¹·½ ±¾»®ª¿¬·±² ¿²¼ ®»½±³³»²¼¿¬·±² ¼«®·²¹ ¬¸» ·¬» 

¹®¿¼·²¹ò 

îòé Geotechnical Report ¸¿´´ ®»º»® ¬± ¿ ±·´ ®»°±®¬ ø·²½´«¼·²¹ ¿´´ ¿¼¼»²¼¿÷ ©¸·½¸ ³¿§ ·²½´«¼» 

¿ ¹»±´±¹·½ ®»½±²²¿·¿²½» ±® ¹»±´±¹·½ ·²ª»¬·¹¿¬·±² ¬¸¿¬ ©¿ °®»°¿®»¼ °»½·º·½¿´´§ º±® ¬¸» 

¼»ª»´±°³»²¬ ±º ¬¸» °®±¶»½¬ º±® ©¸·½¸ ¬¸»» Î»½±³³»²¼»¼ Ù®¿¼·²¹ Í°»½·º·½¿¬·±² ¿®» 

·²¬»²¼»¼ ¬± ¿°°´§ò 

3. MATERIALS

íòï Ó¿¬»®·¿´ º±® ½±³°¿½¬»¼ º·´´ ¸¿´´ ½±²·¬ ±º ¿²§ ±·´ »¨½¿ª¿¬»¼ º®±³ ¬¸» ½«¬ ¿®»¿ ±® 

·³°±®¬»¼ ¬± ¬¸» ·¬» ¬¸¿¬ô ·² ¬¸» ±°·²·±² ±º ¬¸» Ý±²«´¬¿²¬ô · «·¬¿¾´» º±® «» ·² ½±²¬®«½¬·±² 

±º º·´´ò ×² ¹»²»®¿´ô º·´´ ³¿¬»®·¿´ ½¿² ¾» ½´¿·º·»¼ ¿ soil º·´´ô soil-rock º·´´ ±® rock º·´´ô ¿ 

¼»º·²»¼ ¾»´±©ò 

íòïòï Soil fills ¿®» ¼»º·²»¼ ¿ º·´´ ½±²¬¿·²·²¹ ²± ®±½µ ±® ¸¿®¼ ´«³° ¹®»¿¬»® ¬¸¿² 

ïî ·²½¸» ·² ³¿¨·³«³ ¼·³»²·±² ¿²¼ ½±²¬¿·²·²¹ ¿¬ ´»¿¬ ìð °»®½»²¬ ¾§ ©»·¹¸¬ ±º 

³¿¬»®·¿´ ³¿´´»® ¬¸¿² b ·²½¸ ·² ·¦»ò 

íòïòî Soil-rock fills ¿®» ¼»º·²»¼ ¿ º·´´ ½±²¬¿·²·²¹ ²± ®±½µ ±® ¸¿®¼ ´«³° ´¿®¹»® ¬¸¿² 

ì º»»¬ ·² ³¿¨·³«³ ¼·³»²·±² ¿²¼ ½±²¬¿·²·²¹ ¿ «ºº·½·»²¬ ³¿¬®·¨ ±º ±·´ º·´´ ¬± ¿´´±© 

º±® °®±°»® ½±³°¿½¬·±² ±º ±·´ º·´´ ¿®±«²¼ ¬¸» ®±½µ º®¿¹³»²¬ ±® ¸¿®¼ ´«³° ¿ 

°»½·º·»¼ ·² Ð¿®¿¹®¿°¸ êòîò Oversize rock · ¼»º·²»¼ ¿ ³¿¬»®·¿´ ¹®»¿¬»® ¬¸¿² 

ïî ·²½¸»ò 

íòïòí Rock fills ¿®» ¼»º·²»¼ ¿ º·´´ ½±²¬¿·²·²¹ ²± ®±½µ ±® ¸¿®¼ ´«³° ´¿®¹»® ¬¸¿² í º»»¬ 

·² ³¿¨·³«³ ¼·³»²·±² ¿²¼ ½±²¬¿·²·²¹ ´·¬¬´» ±® ²± º·²»ò Ú·²» ¿®» ¼»º·²»¼ ¿ 

³¿¬»®·¿´ ³¿´´»® ¬¸¿² b ·²½¸ ·² ³¿¨·³«³ ¼·³»²·±²ò Ì¸» ¯«¿²¬·¬§ ±º º·²» ¸¿´´ ¾» 

´» ¬¸¿² ¿°°®±¨·³¿¬»´§ îð °»®½»²¬ ±º ¬¸» ®±½µ º·´´ ¯«¿²¬·¬§ò 

íòî Ó¿¬»®·¿´ ±º ¿ °»®·¸¿¾´»ô °±²¹§ô ±® ±¬¸»®©·» «²«·¬¿¾´» ²¿¬«®» ¿ ¼»¬»®³·²»¼ ¾§ ¬¸» 

Ý±²«´¬¿²¬ ¸¿´´ ²±¬ ¾» «»¼ ·² º·´´ò 

íòí Ó¿¬»®·¿´ «»¼ º±® º·´´ô »·¬¸»® ·³°±®¬»¼ ±® ±²ó·¬»ô ¸¿´´ ²±¬ ½±²¬¿·² ¸¿¦¿®¼±« ³¿¬»®·¿´ ¿ 

¼»º·²»¼ ¾§ ¬¸» Ý¿´·º±®²·¿ Ý±¼» ±º Î»¹«´¿¬·±²ô Ì·¬´» îîô Ü·ª··±² ìô Ý¸¿°¬»® íðô ß®¬·½´» ç 



Ù× ®»ªò ðéñîðïë

¿²¼ ïðå ìðÝÚÎå ¿²¼ ¿²§ ±¬¸»® ¿°°´·½¿¾´» ´±½¿´ô ¬¿¬» ±® º»¼»®¿´ ´¿©ò Ì¸» Ý±²«´¬¿²¬ ¸¿´´ 

²±¬ ¾» ®»°±²·¾´» º±® ¬¸» ·¼»²¬·º·½¿¬·±² ±® ¿²¿´§· ±º ¬¸» °±¬»²¬·¿´ °®»»²½» ±º ¸¿¦¿®¼±« 

³¿¬»®·¿´ò Ø±©»ª»®ô ·º ±¾»®ª¿¬·±²ô ±¼±® ±® ±·´ ¼·½±´±®¿¬·±² ½¿«» Ý±²«´¬¿²¬ ¬± «°»½¬ 

¬¸» °®»»²½» ±º ¸¿¦¿®¼±« ³¿¬»®·¿´ô ¬¸» Ý±²«´¬¿²¬ ³¿§ ®»¯«»¬ º®±³ ¬¸» Ñ©²»® ¬¸» 

¬»®³·²¿¬·±² ±º ¹®¿¼·²¹ ±°»®¿¬·±² ©·¬¸·² ¬¸» ¿ºº»½¬»¼ ¿®»¿ò Ð®·±® ¬± ®»«³·²¹ ¹®¿¼·²¹ 

±°»®¿¬·±²ô ¬¸» Ñ©²»® ¸¿´´ °®±ª·¼» ¿ ©®·¬¬»² ®»°±®¬ ¬± ¬¸» Ý±²«´¬¿²¬ ·²¼·½¿¬·²¹ ¬¸¿¬ ¬¸» 

«°»½¬»¼ ³¿¬»®·¿´ ¿®» ²±¬ ¸¿¦¿®¼±« ¿ ¼»º·²»¼ ¾§ ¿°°´·½¿¾´» ´¿© ¿²¼ ®»¹«´¿¬·±²ò

íòì Ì¸» ±«¬»® ïë º»»¬ ±º soil-rock º·´´ ´±°»ô ³»¿«®»¼ ¸±®·¦±²¬¿´´§ô ¸±«´¼ ¾» ½±³°±»¼ ±º 

°®±°»®´§ ½±³°¿½¬»¼ soil º·´´ ³¿¬»®·¿´ ¿°°®±ª»¼ ¾§ ¬¸» Ý±²«´¬¿²¬ò Rock º·´´ ³¿§ »¨¬»²¼ ¬± 

¬¸» ´±°» º¿½»ô °®±ª·¼»¼ ¬¸¿¬ ¬¸» ´±°» · ²±¬ ¬»»°»® ¬¸¿² îæï ø¸±®·¦±²¬¿´æª»®¬·½¿´÷ ¿²¼ ¿ ±·´ 

´¿§»® ²± ¬¸·½µ»® ¬¸¿² ïî ·²½¸» · ¬®¿½µó©¿´µ»¼ ±²¬± ¬¸» º¿½» º±® ´¿²¼½¿°·²¹ °«®°±»ò Ì¸· 

°®±½»¼«®» ³¿§ ¾» «¬·´·¦»¼ °®±ª·¼»¼ ·¬ · ¿½½»°¬¿¾´» ¬± ¬¸» ¹±ª»®²·²¹ ¿¹»²½§ô Ñ©²»® ¿²¼ 

Ý±²«´¬¿²¬ò

íòë Í¿³°´» ±º ±·´ ³¿¬»®·¿´ ¬± ¾» «»¼ º±® º·´´ ¸±«´¼ ¾» ¬»¬»¼ ·² ¬¸» ´¿¾±®¿¬±®§ ¾§ ¬¸» 

Ý±²«´¬¿²¬ ¬± ¼»¬»®³·²» ¬¸» ³¿¨·³«³ ¼»²·¬§ô ±°¬·³«³ ³±·¬«®» ½±²¬»²¬ô ¿²¼ô ©¸»®» 

¿°°®±°®·¿¬»ô ¸»¿® ¬®»²¹¬¸ô »¨°¿²·±²ô ¿²¼ ¹®¿¼¿¬·±² ½¸¿®¿½¬»®·¬·½ ±º ¬¸» ±·´ò

íòê Ü«®·²¹ ¹®¿¼·²¹ô ±·´ ±® ¹®±«²¼©¿¬»® ½±²¼·¬·±² ±¬¸»® ¬¸¿² ¬¸±» ·¼»²¬·º·»¼ ·² ¬¸» 

Ù»±¬»½¸²·½¿´ Î»°±®¬ ³¿§ ¾» »²½±«²¬»®»¼ ¾§ ¬¸» Ý±²¬®¿½¬±®ò Ì¸» Ý±²«´¬¿²¬ ¸¿´´ ¾» 

²±¬·º·»¼ ·³³»¼·¿¬»´§ ¬± »ª¿´«¿¬» ¬¸» ·¹²·º·½¿²½» ±º ¬¸» «²¿²¬·½·°¿¬»¼ ½±²¼·¬·±²

4. CLEARING AND PREPARING AREAS TO BE FILLED

ìòï ß®»¿ ¬± ¾» »¨½¿ª¿¬»¼ ¿²¼ º·´´»¼ ¸¿´´ ¾» ½´»¿®»¼ ¿²¼ ¹®«¾¾»¼ò Ý´»¿®·²¹ ¸¿´´ ½±²·¬ ±º 

½±³°´»¬» ®»³±ª¿´ ¿¾±ª» ¬¸» ¹®±«²¼ «®º¿½» ±º ¬®»»ô ¬«³°ô ¾®«¸ô ª»¹»¬¿¬·±²ô ³¿²ó³¿¼» 

¬®«½¬«®»ô ¿²¼ ·³·´¿® ¼»¾®·ò Ù®«¾¾·²¹ ¸¿´´ ½±²·¬ ±º ®»³±ª¿´ ±º ¬«³°ô ®±±¬ô ¾«®·»¼ 
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©¿¬»® ½±²¬·²«±«´§ ¼«®·²¹ ®±½µ °´¿½»³»²¬ò Ý±³°¿½¬·±² »¯«·°³»²¬ ©·¬¸ 

½±³°¿½¬·ª» »²»®¹§ ½±³°¿®¿¾´» ¬± ±® ¹®»¿¬»® ¬¸¿² ¬¸¿¬ ±º ¿ îðó¬±² ¬»»´ ª·¾®¿¬±®§ 

®±´´»® ±® ±¬¸»® ½±³°¿½¬·±² »¯«·°³»²¬ °®±ª·¼·²¹ «·¬¿¾´» »²»®¹§ ¬± ¿½¸·»ª» ¬¸» 

®»¯«·®»¼ ½±³°¿½¬·±² ±® ¼»º´»½¬·±² ¿ ®»½±³³»²¼»¼ ·² Ð¿®¿¹®¿°¸ êòíòí ¸¿´´ ¾» 

«¬·´·¦»¼ò Ì¸» ²«³¾»® ±º °¿» ¬± ¾» ³¿¼» ¸±«´¼ ¾» ¼»¬»®³·²»¼ ¿ ¼»½®·¾»¼ ·² 

Ð¿®¿¹®¿°¸ êòíòíò Ñ²½» ¿ rock º·´´ ´·º¬ ¸¿ ¾»»² ½±ª»®»¼ ©·¬¸ soil º·´´ô ²± ¿¼¼·¬·±²¿´ 

rock º·´´ ´·º¬ ©·´´ ¾» °»®³·¬¬»¼ ±ª»® ¬¸» soil º·´´ò 

êòíòí Ð´¿¬» ¾»¿®·²¹ ¬»¬ô ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÌÓ Ü ïïçêô ³¿§ ¾» °»®º±®³»¼ ·² ¾±¬¸ 

¬¸» ½±³°¿½¬»¼ soil º·´´ ¿²¼ ·² ¬¸» rock º·´´ ¬± ¿·¼ ·² ¼»¬»®³·²·²¹ ¬¸» ®»¯«·®»¼ 

³·²·³«³ ²«³¾»® ±º °¿» ±º ¬¸» ½±³°¿½¬·±² »¯«·°³»²¬ò ×º °»®º±®³»¼ô ¿ 

³·²·³«³ ±º ¬¸®»» °´¿¬» ¾»¿®·²¹ ¬»¬ ¸±«´¼ ¾» °»®º±®³»¼ ·² ¬¸» °®±°»®´§ 

½±³°¿½¬»¼ soil º·´´ ø³·²·³«³ ®»´¿¬·ª» ½±³°¿½¬·±² ±º çð °»®½»²¬÷ò Ð´¿¬» ¾»¿®·²¹ 

¬»¬ ¸¿´´ ¬¸»² ¾» °»®º±®³»¼ ±² ¿®»¿ ±º rock º·´´ ¸¿ª·²¹ ¬©± °¿»ô º±«® °¿» 

¿²¼ ·¨ °¿» ±º ¬¸» ½±³°¿½¬·±² »¯«·°³»²¬ô ®»°»½¬·ª»´§ò Ì¸» ²«³¾»® ±º °¿» 

®»¯«·®»¼ º±® ¬¸» rock º·´´ ¸¿´´ ¾» ¼»¬»®³·²»¼ ¾§ ½±³°¿®·²¹ ¬¸» ®»«´¬ ±º ¬¸» °´¿¬» 

¾»¿®·²¹ ¬»¬ º±® ¬¸» soil º·´´ ¿²¼ ¬¸» rock º·´´ ¿²¼ ¾§ »ª¿´«¿¬·²¹ ¬¸» ¼»º´»½¬·±² 
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ª¿®·¿¬·±² ©·¬¸ ²«³¾»® ±º °¿»ò Ì¸» ®»¯«·®»¼ ²«³¾»® ±º °¿» ±º ¬¸» ½±³°¿½¬·±² 

»¯«·°³»²¬ ©·´´ ¾» °»®º±®³»¼ ¿ ²»½»¿®§ «²¬·´ ¬¸» °´¿¬» ¾»¿®·²¹ ¼»º´»½¬·±² ¿®» 

»¯«¿´ ¬± ±® ´» ¬¸¿² ¬¸¿¬ ¼»¬»®³·²»¼ º±® ¬¸» °®±°»®´§ ½±³°¿½¬»¼ soil º·´´ò ×² ²± ½¿» 

©·´´ ¬¸» ®»¯«·®»¼ ²«³¾»® ±º °¿» ¾» ´» ¬¸¿² ¬©±ò 

êòíòì ß ®»°®»»²¬¿¬·ª» ±º ¬¸» Ý±²«´¬¿²¬ ¸±«´¼ ¾» °®»»²¬ ¼«®·²¹ rock º·´´ ±°»®¿¬·±² ¬± 

¾»·²¹ °®±°»®´§ ¿°°´·»¼ ¿²¼ ¬¸¿¬ °»½·º·»¼ °®±½»¼«®» ¿®» ¾»·²¹ º±´´±©»¼ò Ì¸» ¿½¬«¿´ 

²«³¾»® ±º °´¿¬» ¾»¿®·²¹ ¬»¬ ©·´´ ¾» ¼»¬»®³·²»¼ ¾§ ¬¸» Ý±²«´¬¿²¬ ¼«®·²¹ ¹®¿¼·²¹ò  

êòíòë Ì»¬ °·¬ ¸¿´´ ¾» »¨½¿ª¿¬»¼ ¾§ ¬¸» Ý±²¬®¿½¬±® ± ¬¸¿¬ ¬¸» Ý±²«´¬¿²¬ ½¿² ¬¿¬» ¬¸¿¬ô 

·² ¬¸»·® ±°·²·±²ô «ºº·½·»²¬ ©¿¬»® · °®»»²¬ ¿²¼ ¬¸¿¬ ª±·¼ ¾»¬©»»² ´¿®¹» ®±½µ ¿®» 

°®±°»®´§ º·´´»¼ ©·¬¸ ³¿´´»® ®±½µ ³¿¬»®·¿´ò ×²ó°´¿½» ¼»²·¬§ ¬»¬·²¹ ©·´´ ²±¬ ¾» 

®»¯«·®»¼ ·² ¬¸» rock º·´´ò 

êòíòê rock º·´´ º®±³ ±ª»®´§·²¹ soil
º·´´ ³¿¬»®·¿´ô ¿ îóº±±¬ ´¿§»® ±º ¹®¿¼»¼ º·´¬»® ³¿¬»®·¿´ ¸¿´´ ¾» °´¿½»¼ ¿¾±ª» ¬¸» 

«°°»®³±¬ ´·º¬ ±º rock º·´´ò Ì¸» ²»»¼ ¬± °´¿½» ¹®¿¼»¼ º·´¬»® ³¿¬»®·¿´ ¾»´±© ¬¸» rock 

¸±«´¼ ¾» ¼»¬»®³·²»¼ ¾§ ¬¸» Ý±²«´¬¿²¬ °®·±® ¬± ½±³³»²½·²¹ ¹®¿¼·²¹ò Ì¸» 

¹®¿¼¿¬·±² ±º ¬¸» ¹®¿¼»¼ º·´¬»® ³¿¬»®·¿´ ©·´´ ¾» ¼»¬»®³·²»¼ ¿¬ ¬¸» ¬·³» ¬¸» rock º·´´ · 

¾»·²¹ »¨½¿ª¿¬»¼ò Ó¿¬»®·¿´ ¬§°·½¿´ ±º ¬¸» rock º·´´ ¸±«´¼ ¾» «¾³·¬¬»¼ ¬± ¬¸» 

Ý±²«´¬¿²¬ ·² ¿ ¬·³»´§ ³¿²²»®ô ¬± ¿´´±© ¼»·¹² ±º ¬¸» ¹®¿¼»¼ º·´¬»® °®·±® ¬± ¬¸» 

½±³³»²½»³»²¬ ±º rock º·´´ °´¿½»³»²¬ò 

êòíòé Rock º·´´ °´¿½»³»²¬ ¸±«´¼ ¾» ½±²¬·²«±«´§ ±¾»®ª»¼ ¼«®·²¹ °´¿½»³»²¬ ¾§ ¬¸» 

Ý±²«´¬¿²¬ò 

7. SUBDRAINS

éòï Ì¸» ¹»±´±¹·½ «²·¬ ±² ¬¸» ·¬» ³¿§ ¸¿ª» °»®³»¿¾·´·¬§ ½¸¿®¿½¬»®·¬·½ ¿²¼ñ±® º®¿½¬«®» 

§¬»³ ¬¸¿¬ ½±«´¼ ¾» «½»°¬·¾´» «²¼»® ½»®¬¿·² ½±²¼·¬·±² ¬± »»°¿¹»ò Ì¸» «» ±º ½¿²§±² 

«¾¼®¿·² ³¿§ ¾» ²»½»¿®§ ¬± ³·¬·¹¿¬» ¬¸» °±¬»²¬·¿´ º±® ¿¼ª»®» ·³°¿½¬ ¿±½·¿¬»¼ ©·¬¸ 

»»°¿¹» ½±²¼·¬·±²ò Ý¿²§±² «¾¼®¿·² ©·¬¸ ´»²¹¬¸ ·² »¨½» ±º ëðð º»»¬ ±® »¨¬»²·±² ±º 

»¨·¬·²¹ ±ºº·¬» «¾¼®¿·² ¸±«´¼ «» èó·²½¸ó¼·¿³»¬»® °·°»ò Ý¿²§±² «¾¼®¿·² ´» ¬¸¿² ëðð 

º»»¬ ·² ´»²¹¬¸ ¸±«´¼ «» êó·²½¸ó¼·¿³»¬»® °·°»ò  
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ÌÇÐ×ÝßÔ ÝßÒÇÑÒ ÜÎß×Ò ÜÛÌß×Ô 

 
éòî Í´±°» ¼®¿·² ©·¬¸·² ¬¿¾·´·¬§ º·´´ µ»§©¿§ ¸±«´¼ «» ìó·²½¸ó¼·¿³»¬»® ø±® ´¿¹»®÷ °·°»ò  

  



  Ù× ®»ªò ðéñîðïë 

ÌÇÐ×ÝßÔ ÍÌßÞ×Ô×ÌÇ Ú×ÔÔ ÜÛÌß×Ô 

 

éòí Ì¸» ¿½¬«¿´ «¾¼®¿·² ´±½¿¬·±² ©·´´ ¾» »ª¿´«¿¬»¼ ·² ¬¸» º·»´¼ ¼«®·²¹ ¬¸» ®»³»¼·¿´ ¹®¿¼·²¹ 

±°»®¿¬·±²ò ß¼¼·¬·±²¿´ ¼®¿·² ³¿§ ¾» ²»½»¿®§ ¼»°»²¼·²¹ ±² ¬¸» ½±²¼·¬·±² ±¾»®ª»¼ ¿²¼ 

¬¸» ®»¯«·®»³»²¬ ±º ¬¸» ´±½¿´ ®»¹«´¿¬±®§ ¿¹»²½·»ò ß°°®±°®·¿¬» «¾¼®¿·² ±«¬´»¬ ¸±«´¼ ¾» 

»ª¿´«¿¬»¼ °®·±® ¬± º·²¿´·¦·²¹ ìðó½¿´» ¹®¿¼·²¹ °´¿²ò 

éòì Rock º·´´ ±® soil-rock º·´´ ¿®»¿ ³¿§ ®»¯«·®» «¾¼®¿·² ¿´±²¹ ¬¸»·® ¼±©²ó´±°» °»®·³»¬»® ¬± 

³·¬·¹¿¬» ¬¸» °±¬»²¬·¿´ º±® ¾«·´¼«° ±º ©¿¬»® º®±³ ½±²¬®«½¬·±² ±® ´¿²¼½¿°» ·®®·¹¿¬·±²ò Ì¸» 

«¾¼®¿·² ¸±«´¼ ¾» ¿¬ ´»¿¬ êó·²½¸ó¼·¿³»¬»® °·°» »²½¿°«´¿¬»¼ ·² ¹®¿ª»´ ¿²¼ º·´¬»® º¿¾®·½ò 

Rock º·´´ ¼®¿·² ¸±«´¼ ¾» ½±²¬®«½¬»¼ «·²¹ ¬¸» ¿³» ®»¯«·®»³»²¬ ¿ ½¿²§±² «¾¼®¿·²ò 
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éòë Ð®·±® ¬± ±«¬´»¬¬·²¹ô ¬¸» º·²¿´ îðóº±±¬ »¹³»²¬ ±º ¿ «¾¼®¿·² ¬¸¿¬ ©·´´ ²±¬ ¾» »¨¬»²¼»¼ ¼«®·²¹ 

º«¬«®» ¼»ª»´±°³»²¬ ¸±«´¼ ½±²·¬ ±º ²±²ó°»®º±®¿¬»¼ ¼®¿·²°·°»ò ß¬ ¬¸» ²±²ó°»®º±®¿¬»¼ñ 

°»®º±®¿¬»¼ ·²¬»®º¿½»ô ¿ »»°¿¹» ½«¬±ºº ©¿´´ ¸±«´¼ ¾» ½±²¬®«½¬»¼ ±² ¬¸» ¼±©²´±°» ·¼» ±º 

¬¸» °·°»ò 

ÌÇÐ×ÝßÔ ÝËÌ ÑÚÚ ÉßÔÔ ÜÛÌß×Ô 

 

éòê Í«¾¼®¿·² ¬¸¿¬ ¼·½¸¿®¹» ·²¬± ¿ ²¿¬«®¿´ ¼®¿·²¿¹» ½±«®» ±® ±°»² °¿½» ¿®»¿ ¸±«´¼ ¾» 

°®±ª·¼»¼ ©·¬¸ ¿ °»®³¿²»²¬ ¸»¿¼©¿´´ ¬®«½¬«®»ò 

  



  Ù× ®»ªò ðéñîðïë 

ÌÇÐ×ÝßÔ ØÛßÜÉßÔÔ ÜÛÌß×Ô 

 
éòé Ì¸» º·²¿´ ¹®¿¼·²¹ °´¿² ¸±«´¼ ¸±© ¬¸» ´±½¿¬·±² ±º ¬¸» °®±°±»¼ «¾¼®¿·²ò ßº¬»® 

½±³°´»¬·±² ±º ®»³»¼·¿´ »¨½¿ª¿¬·±² ¿²¼ «¾¼®¿·² ·²¬¿´´¿¬·±²ô ¬¸» °®±¶»½¬ ½·ª·´ »²¹·²»»® 

ó ¸±©·²¹ ¬¸» ¼®¿·² 

´±½¿¬·±²ò Ì¸» º·²¿´ ±«¬´»¬ ¿²¼ ½±²²»½¬·±² ´±½¿¬·±² ¸±«´¼ ¾» ¼»¬»®³·²»¼ ¼«®·²¹ ¹®¿¼·²¹ 

±°»®¿¬·±²ò Í«¾¼®¿·² ¬¸¿¬ ©·´´ ¾» »¨¬»²¼»¼ ±² ¿¼¶¿½»²¬ °®±¶»½¬ ¿º¬»® ¹®¿¼·²¹ ½¿² ¾» °´¿½»¼ 

±² º±®³¿¬·±²¿´ ³¿¬»®·¿´ ¿²¼ ¿ ª»®¬·½¿´ ®·»® ¸±«´¼ ¾» °´¿½»¼ ¿¬ ¬¸» »²¼ ±º ¬¸» «¾¼®¿·²ò Ì¸» 

¹®¿¼·²¹ ½±²¬®¿½¬±® ¸±«´¼ ½±²·¼»® ª·¼»±·²¹ ¬¸» «¾¼®¿·² ¸±®¬´§ ¿º¬»® ¾«®·¿´ ¬± ½¸»½µ 

°®±°»® ·²¬¿´´¿¬·±² ¿²¼ º«²½¬·±²¿´·¬§ò Ì¸» ½±²¬®¿½¬±® · ®»°±²·¾´» º±® ¬¸» °»®º±®³¿²½» ±º 

¬¸» ¼®¿·²ò 
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8. OBSERVATION AND TESTING

èòï ±®³ ¬»¬ ¼«®·²¹ 

½´»¿®·²¹ô ¹®«¾¾·²¹ô º·´´·²¹ô ¿²¼ ½±³°¿½¬·±² ±°»®¿¬·±²ò ×² ¹»²»®¿´ô ²± ³±®» ¬¸¿² î º»»¬ ·² 

ª»®¬·½¿´ »´»ª¿¬·±² ±º soil ±® soil-rock º·´´ ¸±«´¼ ¾» °´¿½»¼ ©·¬¸±«¬ ¿¬ ´»¿¬ ±²» º·»´¼ ¼»²·¬§ 

¬»¬ ¾»·²¹ °»®º±®³»¼ ©·¬¸·² ¬¸¿¬ ·²¬»®ª¿´ò ×² ¿¼¼·¬·±²ô ¿ ³·²·³«³ ±º ±²» º·»´¼ ¼»²·¬§ ¬»¬ 

¸±«´¼ ¾» °»®º±®³»¼ º±® »ª»®§ îôððð ½«¾·½ §¿®¼ ±º soil ±® soil-rock º·´´ °´¿½»¼ ¿²¼ 

½±³°¿½¬»¼ò 

èòî Ì¸» Ý±²«´¬¿²¬ ¸±«´¼ °»®º±®³ ¿ «ºº·½·»²¬ ¼·¬®·¾«¬·±² ±º º·»´¼ ¼»²·¬§ ¬»¬ ±º ¬¸» 

½±³°¿½¬»¼ soil ±® soil-rock º·´´ ¬± °®±ª·¼» ¿ ¾¿· º±® »¨°®»·²¹ ¿² ±°·²·±² ©¸»¬¸»® ¬¸» º·´´ 

³¿¬»®·¿´ · ½±³°¿½¬»¼ ¿ °»½·º·»¼ò Ü»²·¬§ ¬»¬ ¸¿´´ ¾» °»®º±®³»¼ ·² ¬¸» ½±³°¿½¬»¼ 

³¿¬»®·¿´ ¾»´±© ¿²§ ¼·¬«®¾»¼ «®º¿½»ò É¸»² ¬¸»» ¬»¬ ·²¼·½¿¬» ¬¸¿¬ ¬¸» ¼»²·¬§ ±º ¿²§ 

´¿§»® ±º º·´´ ±® °±®¬·±² ¬¸»®»±º · ¾»´±© ¬¸¿¬ °»½·º·»¼ô ¬¸» °¿®¬·½«´¿® ´¿§»® ±® ¿®»¿ 

®»°®»»²¬»¼ ¾§ ¬¸» ¬»¬ ¸¿´´ ¾» ®»©±®µ»¼ «²¬·´ ¬¸» °»½·º·»¼ ¼»²·¬§ ¸¿ ¾»»² ¿½¸·»ª»¼ò 

èòí Ü«®·²¹ °´¿½»³»²¬ ±º rock º·´´ô ¬¸» Ý±²«´¬¿²¬ ¸±«´¼ ±¾»®ª» ¬¸¿¬ ¬¸» ³·²·³«³ ²«³¾»® ±º 

°¿» ¸¿ª» ¾»»² ±¾¬¿·²»¼ °»® ¬¸» ½®·¬»®·¿ ¼·½«»¼ ·² Í»½¬·±² êòíòíò Ì¸» Ý±²«´¬¿²¬ 

¸±«´¼ ®»¯«»¬ ¬¸» »¨½¿ª¿¬·±² ±º ±¾»®ª¿¬·±² °·¬ ¿²¼ ³¿§ °»®º±®³ °´¿¬» ¾»¿®·²¹ ¬»¬ ±² 

¬¸» °´¿½»¼ rock º·´´ò Ì¸» ±¾»®ª¿¬·±² °·¬ ©·´´ ¾» »¨½¿ª¿¬»¼ ¬± °®±ª·¼» ¿ ¾¿· º±® 

»¨°®»·²¹ ¿² ±°·²·±² ¿ ¬± ©¸»¬¸»® ¬¸» rock º·´´ · °®±°»®´§ »¿¬»¼ ¿²¼ «ºº·½·»²¬ ³±·¬«®» 

¸¿ ¾»»² ¿°°´·»¼ ¬± ¬¸» ³¿¬»®·¿´ò É¸»² ±¾»®ª¿¬·±² ·²¼·½¿¬» ¬¸¿¬ ¿ ´¿§»® ±º rock º·´´ ±® ¿²§ 

°±®¬·±² ¬¸»®»±º · ¾»´±© ¬¸¿¬ °»½·º·»¼ô ¬¸» ¿ºº»½¬»¼ ´¿§»® ±® ¿®»¿ ¸¿´´ ¾» ®»©±®µ»¼ «²¬·´ ¬¸» 

rock º·´´ ¸¿ ¾»»² ¿¼»¯«¿¬»´§ »¿¬»¼ ¿²¼ «ºº·½·»²¬ ³±·¬«®» ¿°°´·»¼ò 

èòì ß »¬¬´»³»²¬ ³±²·¬±®·²¹ °®±¹®¿³ ¼»·¹²»¼ ¾§ ¬¸» Ý±²«´¬¿²¬ ³¿§ ¾» ½±²¼«½¬»¼ ·² ¿®»¿ ±º 

rock º·´´ °´¿½»³»²¬ò Ì¸» °»½·º·½ ¼»·¹² ±º ¬¸» ³±²·¬±®·²¹ °®±¹®¿³ ¸¿´´ ¾» ¿ 

®»½±³³»²¼»¼ ·² ¬¸» Ý±²½´«·±² ¿²¼ Î»½±³³»²¼¿¬·±² »½¬·±² ±º ¬¸» °®±¶»½¬ 

Ù»±¬»½¸²·½¿´ Î»°±®¬ ±® ·² ¬¸» º·²¿´ ®»°±®¬ ±º ¬»¬·²¹ ¿²¼ ±¾»®ª¿¬·±² »®ª·½» °»®º±®³»¼ 

¼«®·²¹ ¹®¿¼·²¹ò 

èòë É» ¸±«´¼ ±¾»®ª» ¬¸» °´¿½»³»²¬ ±º «¾¼®¿·²ô ¬± ½¸»½µ ¬¸¿¬ ¬¸» ¼®¿·²¿¹» ¼»ª·½» ¸¿ª» 

¾»»² °´¿½»¼ ¿²¼ ½±²¬®«½¬»¼ ·² «¾¬¿²¬·¿´ ½±²º±®³¿²½» ©·¬¸ °®±¶»½¬ °»½·º·½¿¬·±²ò 

èòê Ì»¬·²¹ °®±½»¼«®» ¸¿´´ ½±²º±®³ ¬± ¬¸» º±´´±©·²¹ Í¬¿²¼¿®¼ ¿ ¿°°®±°®·¿¬»æ 

8.6.1 Soil and Soil-Rock Fills:

èòêòïòï Ú·»´¼ Ü»²·¬§ Ì»¬ô ßÍÌÓ Ü ïëëêô Density of Soil In-Place By the
Sand-Cone Method. 
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èòêòïòî Ú·»´¼ Ü»²·¬§ Ì»¬ô Ò«½´»¿® Ó»¬¸±¼ô ßÍÌÓ Ü êçíèô Density of Soil and
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth). 

èòêòïòí Ô¿¾±®¿¬±®§ Ý±³°¿½¬·±² Ì»¬ô ßÍÌÓ Ü ïëëéô Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound
Hammer and 18-Inch Dropò 

èòêòïòìò Û¨°¿²·±² ×²¼»¨ Ì»¬ô ßÍÌÓ Ü ìèîçô Expansion Index Testò 

9. PROTECTION OF WORK

çòï Ü«®·²¹ ½±²¬®«½¬·±²ô ¬¸» Ý±²¬®¿½¬±® ¸¿´´ °®±°»®´§ ¹®¿¼» ¿´´ »¨½¿ª¿¬»¼ «®º¿½» ¬± °®±ª·¼» 

°±·¬·ª» ¼®¿·²¿¹» ¿²¼ °®»ª»²¬ °±²¼·²¹ ±º ©¿¬»®ò Ü®¿·²¿¹» ±º «®º¿½» ©¿¬»® ¸¿´´ ¾» 

½±²¬®±´´»¼ ¬± ¿ª±·¼ ¼¿³¿¹» ¬± ¿¼¶±·²·²¹ °®±°»®¬·» ±® ¬± º·²·¸»¼ ©±®µ ±² ¬¸» ·¬»ò Ì¸» 

Ý±²¬®¿½¬±® ¸¿´´ ¬¿µ» ®»³»¼·¿´ ³»¿«®» ¬± °®»ª»²¬ »®±·±² ±º º®»¸´§ ¹®¿¼»¼ ¿®»¿ «²¬·´ 

«½¸ ¬·³» ¿ °»®³¿²»²¬ ¼®¿·²¿¹» ¿²¼ »®±·±² ½±²¬®±´ º»¿¬«®» ¸¿ª» ¾»»² ·²¬¿´´»¼ò ß®»¿ 

«¾¶»½¬»¼ ¬± »®±·±² ±® »¼·³»²¬¿¬·±² ¸¿´´ ¾» °®±°»®´§ °®»°¿®»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» 

Í°»½·º·½¿¬·±² °®·±® ¬± °´¿½·²¹ ¿¼¼·¬·±²¿´ º·´´ ±® ¬®«½¬«®»ò 

çòî ßº¬»® ½±³°´»¬·±² ±º ¹®¿¼·²¹ ¿ ±¾»®ª»¼ ¿²¼ ¬»¬»¼ ¾§ ¬¸» Ý±²«´¬¿²¬ô ²± º«®¬¸»® 

»¨½¿ª¿¬·±² ±® º·´´·²¹ ¸¿´´ ¾» ½±²¼«½¬»¼ »¨½»°¬ ·² ½±²¶«²½¬·±² ©·¬¸ ¬¸» »®ª·½» ±º ¬¸» 

Ý±²«´¬¿²¬ò 

10. CERTIFICATIONS AND FINAL REPORTS

ïðòï Ë°±² ½±³°´»¬·±² ±º ¬¸» ©±®µô Ý±²¬®¿½¬±® ¸¿´´ º«®²·¸ Ñ©²»® ¿ ½»®¬·º·½¿¬·±² ¾§ ¬¸» Ý·ª·´ 

Û²¹·²»»® ¬¿¬·²¹ ¬¸¿¬ ¬¸» ´±¬ ¿²¼ñ±® ¾«·´¼·²¹ °¿¼ ¿®» ¹®¿¼»¼ ¬± ©·¬¸·² ðòï º±±¬ ª»®¬·½¿´´§ ±º 

»´»ª¿¬·±² ¸±©² ±² ¬¸» ¹®¿¼·²¹ °´¿² ¿²¼ ¬¸¿¬ ¿´´ ¬±° ¿²¼ ¬±» ±º ´±°» ¿®» ©·¬¸·² ðòë º±±¬ 
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