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If you have any questions regarding this report, please feel free to
contact this office.

P,E. y R.L.S.}It chae IT.
Pr_.sident

June 6, 1985

RE: Civic Center Plaza, Indian
School Road to Fourth Street
and Second Street Stormdrain,
Wells Fargo to Indian Bend Wash
JBA Job No. 2702

Johnson· Brittain
& Associates, Inc.
ENGINEERS' PLAN NERS' SURVEYORS

MTJ: 19
Enclosures

Att<l.ched please find the Design Drainage Report for the above-referenced
projects. This report documents the hydrologic and hydraulic
considerations made in conjunction with the design of these projects.

Sincerely, Il,
Jif{])0-BITT N Or!

j'
v--..,-", _

In addition to the drainage design issues normal ly encountered in projects
of this nature, the question of whether or not to oversize the Second
Street Stormdl'ain to acconmodate future improvements wi thin the downtown
redevelopment area is addressed. A definitive answer would most
appropriately be made with the benefit of a detailed master drainage plan.
Because of the time constraints of these projects, a more general analysis
has been completed which we believe to be adequate for the short term
purposes of simply sizing the stormdl'ain. We would emphasize, however,
the importance of undertaking a more detai led drainage planning study
prior to beginning design work on the next concept segment.

Gentlemen:

City of Scottsdale
Capital Improvements Section
3939 Civic Center Plaza
Scottsdale, AZ 85251

MICHAEL T. JOHNSON, P.E., R.L.S.
ROBERT D. BRITTAIN, P.E., R.L.S.
FRANK DEAN ABELL III, R.L.S.
ROBERT H. BUECHER, P.E., R.L.S.
WAYNE C. CLARK III, P.E., R.L.S.
WILLIAM D. SCHLESINGER, P.E.
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SECTION 1

INTRODUCTION

The project under consideration is Civic Center Plaza, Indian School Road

to Fourth Street. The purpose of this report is to document the hydrologic

and hydraulic considerations made in conjunction with the engineering

design of this project.

This section presents an overview of the project, particularly the drainage

aspects. Specifically included is a discussion of the general project

scheme, a general description of the drainage issues, and a brief

description of the contents of the remainder of this report.

PROJECT DESCRIPTION

This project involves the reconstruction of Civic Center Plaza from Indian

School Road to approximately Fourth Street. This new, wider roadway will

be the first segment of the proposed "couplet" system concept, as recently

adopted by the City of Scottsdale. When completed, the couplet system wi1i:- c-----------­

serve as a by-pass, relieving the congested downtown portion of Scottsdale

from much of the through traffic that presently overburdens it. The

couplet concept is an integral part of the downtown redevelopment plan. A

location map showing the proposed couplet system including the present

project is included as Figure 1.1.

The new roadway will be widened to three northbound and two southbound

through lanes. The new road will be depressed between First Avenue and

Second Street and the park areas on ei.ther side joined via a landscaped

bridge extending three hundred feet in length. This bridge, which is being

referred to as the "mall crossing", has been designed in a manner that

minimizes the tunnel perception through the utilization of a wide span,

approach planters, a large opening in the deck creating a skylight effect,

and a "wa ter fea ture" which wi 11 inc 1 ude a wa terfa 11 through the opening to

the roadway be low.

f
J

..-/'
/ & Associa tes, Inc.
(Q~~GINEERS'PLAN NERS' SURVEYORS

i~/ __..c.• -",,::o:-"--~'

1 - 1 II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I :>urse

I
~
~,

I lub

I
I

FIGURE 1.1

LOCATION MAP
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Center Plaza from its ground level near the Courts Building, from the lower

level t.o the depressed roadway near the mall crossing, and from Second

Another important element of this project is a multi-level parking garage

to be located east of Civic Center Plaza at Second Street, generally

between the Library and Maricopa County Courts Building. The lower level

of the garage will be below ground.

I
I
I Stree t to the eas t.

The garage will have access to Civic

A diagram of the genera 1 proj ec t scheme is presen ted

I
in Figure 1.2.

the underground construction leads to significant engineering problems and

construction expense, it will result in an aesthetic and functional project

that is consistent with, and perhaps an enhancement to, the prevailin'§;

The Civic Center Mall area is a source of great community pride, and

significant attention and expense has been paid in the past in maintaining

the in dig en 0 usa r chi t e c t u r a 1 f 1 a v 0 r • A m0 s t i!U P 0 r ta n t f eat u reo f t his

project is the adherence to th:s general philosophy. Perhaps the most

striking example of how this is being accomplished is the depression of the

I
I
I
I

roadway and placing a por.tion of the parking garage underground. Al though

I
J
!

I
I
I

designers, contractors, City officials and other agencies will be

timing aspect is made particularly challenging in

architectural environment.

initial construction can be on-going prior to final design completion.

T h B"JO ,nson· nttaln

& Associa t'es, Inc.
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wi th

the mall

mee t

in a series of "bid packages" so

to

to ~o inc ide
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order

15

In1ate r.

to have construction of

month

IA second important aspect of this project is timing. It is considered •

crossing and new roadway I
the beginning of the fa 11. j

The opening of the parking structure is to follow I
Ideadline, the design and i

tha r:: I'.

The
!

this case by the i
Close coordina tion and coopera tion be tween the i

necessa "ry I
;

I•
I
J

I
~

I
I-""",,;

._11...... 1IIW"::t

to successfu lly comple te it on time.

essential

completed by October

one

construction is being completed

complexity of the project.

activities in the area.

I
I
I
I
I
I
I
I
I





I
I
I
I
I

SIGNIFICANT DRAINAGE ISSUES

Several important drainage issues arise out of the nature of this project.

The first is the need to drain the depressed areas of the roadway and

parking garage. These areas are much too deep to drain by gravity and will

require pumping. Pumps will be sized in a manner that is consistent with

the appropriate City policies and codes, more specifically the follol"iug:

I
a. The lowest floor of the garage shall be free from flooding in a 100­

year storm as generally outlined in Reference 1.

I
I
I

b. The maximum depth of ponding in the roadway is no greater than 8" in a

lOa-year storm as set forth in Reference 2.

Since there is no other way for drainage to overflow out of the depression l

it will be necessary for the pumps to handle the total amo\.l;lt of drainage

entering the project in a lOa-year storm.

I The cost of pumping storm water runoff leads to the second issue of

combination with other vertical geometric constraints,

should be noted that the ramifications of flooding the

consideration -- r.hat of not allowing any more surface drainage

to intercept the lOO-year storm prior to it entering the Gcgression.

the new parking garage to Indian

storm drain would necessarily be sized

~
Johnson· Bri ttai n
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This

Since there is no opportunity to safely divert this

the possibility of flooding all

than necessary.the depression

to enter I
The design speed of the roadway, in !

makes it necessary I
to regrade the intersection of Civic Center Plaza and Second Street in a !

I
i

I
I
j

I t I
depression extend

Since the lower level of the garage will be I
as the basements of the Library and Public

thr ee ,truc ture s must I
J

J-_........-/

into the depression.

surface flow upstream, a large storm drain in Second Street beginning at

Wells Fargo and extending easterly under

Bend Wash, has been proposed.

manner that allows any drainage entering the intersection to flow northerly

beyond just a flooded roadway.

open to the depression as well

Service Building,l also be considered.

I
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The third drainage issue involves the possibility of sizing the storm drain

to serve not only the project at hand, but also to accommodate future

drainage improvements in the downtown redevelopment area. The cost of

oversizing the present storm drain would be quite low relative to that of

constructing an additional storm drain later. The City has correctly

recognized a significant opportunity to save future cost and disruption of

constructing a future storm drain, probably in Indian School Road. In

addition to the general objective of serving the downtown redevelopme:lt

area, an oversized storm drain could also be used for other segments of the

couplet, and to reduce the existing problem at the intersection of Indian

School and Miller Roads.

I
I
I
I
I
I

Sec tion Z

SIJRV?- Oi'S

the combinedand

~
I Johnson· Brittain
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the storm drain,intothrough pumping

Indian Bend Wash which will determine the required storm drain size.

serve future drainage needs of the redeveloping downtown area.

REMAINDER OF REPORT

In addition to these general issues, items associated with the project

vicinity are also addressed. Among these are location and sizing of catch

basins, on-site storm drains, and pump station sizing.

The remaining sections of this report describe in more detail the

Section 4 examines the relative merits of oversizing the storm drain co

func tion.

presents a discussion of the hydrologic procedures used to develop

discharge peaks and 0 ther informa tion.

Section 3 develops the sizing information for the Second Street storm

drain, assuming that the storm drain is to be sized only as necessary to

serve this project. This includes an evaluation of the off-site dischaI~e

that must be intercepted on Second Street upstream of the project, the on-

approaches tha t have been used to address the drainage issues.

site discharge that must be collected and discharged either directly or

flow downstream ::''J I
I
i
I
i

Sever" 1. I
general schemes are posed and evaluated in terms of relative cost and I

I
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Section 5 describes the "on-site" drainage -- that being the drainage in

the immediate vicinity of the project including the pavement drainage and

stormdrain inlet and pipe sizing.I
the pump s ta tion. Section 6 describes the hydraulic design of the

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section 7 is a summary of key points t conclusions t and recommendations.

The drainage aspects plans for the Second Avenue Storm Drain and Paving

Plans for Civic Center Plaza reflect these conclusions and recommendations,

as modified per comments from the Ci ty.

'--.... ~ ._'w ~,__~1 Johnson· ~lr i tt a i n
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I SECTION 2

HYDROLOGIC ANALYSIS

I
I
I

The term "hydro logic ana lysis" is used here to mean the deve lopmen t of the

peak discharge and other runoff information necessary for the design of

this project. The lack of natural relief to concentrate the flow and

define definite watershed limits makes the hydrologic analysis a difficult

procedure, necessitating a greater-than-normal amount of judgment and care.

I
I
I

This section describes the general procedures used to develop design

discharges at various points later in this report. A de.scription of the

basin characteristics is first presented to provide the background

reasoning for some of the work later on. That is followed by a discussion

of the calculation procedures, and of the parameters to be used for various

condi tions.

I BASIN CHARACTERISTICS

The area in which this project is located falls toward the southeast at

shown on the location map suggests that in its natural condition, this area

was uniform with very little relief which would serve to concentrate flow

and define drainage patterns. In the natural state, the_relatively low

quantities of runoff that developed were carried off in shallow, flat

swales flowing southeasterly toward Indian Bend Wash.

I
I
I

s lopes ranging from one-ha lf to one percent. Examination of the contours

I
I
I

Development of the area has affected the drainage characteristics which

affect the project in three general ways. The first is the construction of

the Arizona Canal, which constitutes a reliable barrier for cutting off

upstream flow, and serves as a definite upstream limit to the project

basin.

I
Ana ther impor tan t effec t of deve lopmen t has been to increase the quanti ties

of runoff, both by the decrease in permeable area, and by increasing the

A
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runoff velocity through concentration of flow and improved hydrau_ic
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for all cases.

Figure 201b.

Most of the basin affecting this project

It is very important to recognize that the

efficiency of drainage courses.

the natural drainage patterns.

noticeable in smaller, more frequent storms.

is highly developed at this point, and is anticipated for even more intense

usage in the future under a newly-adopted redevelopment plan. The effect

of decreased permeability and increased runoff velocity is particularly

The third effect of development on drainage characteristics of particular

significance here j.s alteration of the original flow patterns by

construction of the street systems. The street systems do not provi.de a

well-defined delineation of flow paths and watershed boundaries that holds

A typical intersection, for example, will have flow entering from two

directions, and flow leaving from two directions. The cro,,"'U of the streets

confines low flows to the gutters as indicated in Figure 2.1A. In large

flows, however, the crown has a minimal effect with the exact split of flow

depending on the street geometries as well as the relative quantities of

discharge entering from the two upstream legs, such as is indicated in

\

Larger flows will often exceed the hydraulic capacity of the streets,

flowing overland either across private property, or generally along the

same path as the street flow if forced to do so by grading or improvements

outside the right-of-way. The general effect of the street system on large

flows is that it does not reliably force adherence to the 10w-floN patterns

created by crowns and gutters, and tends to allow larger storms to follow

traditional concept of fixed watersned boundaries and £lm" pa~hs does not

apply in this case VThere large flows are concerned, and tha t specia 1 care

must be exercised in determining the effective watershed areas.

I
I
I
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I HYDROLOGIC PROCEDURE

Lca = Distance from point-of-concentration to the center of gravity

of the watershed.

The procedure used here to determine design runoff quantities is that

prescribed by the City of Scottsdale in "Drainage Report Preparation"

(Reference 1). The time-of-concentration has been determined from the

following equation:

I
I
I
I
I
I

Where Lc

nb

Sc

nb (Lc Lca)·3

Tc = 50 (q Sc)·4

Length of watercourse

Basin factor, a parameter which describes the general hydraulic

efficiency with which runoff flows through the basin (similar

to Manning's "n" as will be discussed later).

Effective slope of the watercourse

I
I
I
I
I
I
I
I
I
I

q Runoff supply rate (Ci)

Because it is a function of q, Tc varies with storm intensity, with the Tc

for a two-year storm being greater than that of a lOa-year storm. This

equation has been calibrated (through the use of nb) to correspond to

measured results from both the Walnut Gulch Experimental Watershed and the

urbanized area of Tucson, and is considered to provide more realistic

results than many of the older nomographs and equations. The fact that Tc

does depend on q produces a non-linear situation which requires a more

time-consuming trial-and-error solution procedure, however.

An adjustment to the Curve Numbers (CN) has also been made to account for

the dependence of CN on precipi ta tion (pi) tha t has been observed by bo th

the U.S. Soil Conservation Service and the U.S.D.A. Southwest 'i~atershed

Research Center. Descriptions of the CN adjustment, and of the time-of­

concentration calculations, are provided in Reference 3.

.-.------------.-..---.---- 1/1ohnson." Brittain
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HYDROLOGIC PARAMETERS

The reliability of results from any hydrologic calculation procedure are

dependent on the selection of the appropriate parameters, as well as on the

I
I
I
I procedure. For this study, the development patterns and intensities

I
I
I
I
I
I

anticipated by the downtown redevelopment plan are used.

Area and Watercourse Lengths (A, Lc, Lea). As discussed earlier, the exact

delineation of area and flow path for a particular point~of-concentration

(POC) is in this case not easily definable, and may in fact vary with the

intensi ty of storm. For this reason, an overa 11 drainage map showing all

POCs for. all cases of consideration Ivould be difficult to prepar.e in a

manner tha t is easi ly readable. To minimize confusion, separa te maps have

been prepared for each section where hydrologic calculations are necessary,

showing only the areas under present consideration.

Percentage of Impermeable Cover. The downtown redevelopment plan shows

seven zones of development:

field observation of existing developed areas, the following percentages of

Based on the Reference 1 description of these development types,

I
I
I
I
I
I
I
I
I

1. Major Commercial/Office

Z. Office/Residential

3. Resor t/Residen tia 1

4. Specia 1 ty

5. Civic Center

6. Office/Commercial Mix

7. Medical

impermeable cover for the various zones have been assumed:

Specialty (4)

Office, Commercial, Residential Mix (1, 2, 6, 7)

Civic Center, Resort/Residential (3, 5)

~
I Johnson· Brittair.
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No difference between "compact", "intermediate", and "large" is considered.

Figure 2.2 shows areas for which these percentages of impermeable surface

have been assumed.

Basin Factors nb. Basin factor can generally be thought of as the

effective Manning's Roughness Coefficient "n" for the overall watershed.

It is somewhat lower than the "n" along the watercourses since it also

takes into account the character of flow before it reaches the principal

paths of flow. Guidelines in Reference 3, for example, indicate nb to

range from 0.028 to 0.036 for one to two house per acre suburban areas,

this study.

coefficients of 0.018 to 0 .022 are indicated for highly urbanized

industrial commercial areas. A value of 0.020 is used in all cases for
I
1

which accounts for flow off lawns as \vell as along paved streets. Basin

I Minimum Time-of-Concentration. A minimum time-of-concentration of five

minutes rather than ten minutes is used here. These short duration storms

will apply only to small watersheds, particularly the depressed roadway

I that must be pumped. Because of the potential for damage,above that

I
J

i

---_../

I
I
I
I
I
I
I
I

normally associated with flooded streets, the shorter value is used here.

Use of the five minute minimum time-of-concentration is required by both

Pima County and City of Tucson as the result of problems they have

experienced with localized flooding in short duration storms on very small

drainage areas.

Other Parameters. Other parameters used for this study include:

100% B soil per the ADOT manual (Reference 4)

Precipitation values per City of Scottsdale (Reference 2)

50% cover on permeable areas

Johnson· Brittain
& Associates, Inc.
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SECTION 3

SECOND S'fREET STORK DRAIN REQUIREMENTS

1
I
I
I

I
I
I
I
I

This section develops the hydrologic and hydraulic design requirements for

a storm drain in Second Street to serve the needs of this project. Those

needs include 1) intercepting the overland flow in Second Street upstream

of the project before it can enter the depressed roadway, and 2) providing

an outle~ for the direct and pumped discharge from the site. Consideration

of oversizing for other purposes is reserved for Section 4. Th,~ specific

purposes of this section a~e to determine the required inlet capacity

necessary to intercept thE: upstream floW' in. the See-ond Stre,,,,t/l·iells Fargo

vicinity, and to determine the size of downstream storm drains that would

be needed to serve this project if no oversizing were to occur.

DESIGN DISCFJURGES

)
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FoL' the purposes of t.his section, lOO-year discharges are used. This is

made necessary by the requirement of maintaining a 12 foot dry lane in a

lOO-year storm in the depression. Above and beyond that requirement, it is

also necessary to keep the bottom level af the parking structure, and

consequently the Libr.ary and Public Services Building, free from flooding

in a lOO-year storm.

Figure 3.1 is a map showing the approximate drainage area affecting the

proposed storm drain. The wa tershed boundaries are based on the "",-argl~

flow" condition and have been developed largely on the basis of the natural

contours but following a stair-stepped pattern created by the gridded

street system. It: is recognized that these boundaries are not absolute,

and tha t f low would be 1 ike ly to break across them bo th into and au t of the

watershed. For this reason, they have been somewhat conservatively located

with the steps to the outside of the probable natural boundaries.

The hydrologic analysis procedure described in the previous section has

been applied at POC u (for Area U), poe v (Area V only), poe Vi (Areas U

I

I
I
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and V combined), poe w (Area W only), and poe w' (Areas U, V, and W

combined). Approximate flow paths and spot elevations are also shown.

I
I
I
I

A summary of results for the 100-year storm is as fol.lows:

POC Dscrp A Lc Tc i Cw QlOO
u U 71.8 4300 14 6.19 .786 352

v V 22.6 2100 7 8.23" .839 157

v' u+v 94.4 5400 17 5.64 .798 429

w \~ 36.3 2400 8 7.81 .722 206

w' U+V+W 130.7 6200 18 5.50 .777 562

noted.

EXISTING SCOTTSDALE ROAD STORK DRAIN

use of this data in gizing the ~~ells Fargo catch basins and the downstream

storm drain will be dicussed below.

Some of the hydrologic parameters and procedures used for designing the

Scottsdale Road storm drain differ from those used here and should be

I
I
I
I

The

it is 66" in diameter and has aAt Second Stree t,

Detailed printouts of these calculations are included in Appendix. A.

Scottsdale Road.

The existing storm drain in Scottsdale Road will intercept a portion of the

flow from Area U. This storm drain was designed during the 1970's to

improve pavement drainage in conjunction with the reconstruction of

downstream slope of .0027 ft/ft.

I

I
I

I
I
I
I
I
I

1. The existing storm drain was designed to convey a 10-year storm in

conjunction with the allowable width of gutter flow. The 100-year

storm is being considered here for the reasons discussed previously.

I 2. A "low-flow" ~..atershed configuration was assumed, which was appropriate

for that case, but not for the lOa-year storm used here.

I
I
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3. The method used for estimating time of concentration resulted in runoff

velocities typically in the range of two to three feet per secoud. The

precipitation-dependent procedure used here results in velocities

typically in the four to six fps range.

4. The downtown redevelopment plan indicates a higher intensity of future

development that was anticipated during the design of the Scottsdale

Road stormdrain.

I It should also be noted th.at the consequences of an UndeJ7designed pa'remeut

drainage system are a momentarily flooded roadway and the resulting

plans are not available.

those consequences, the underdesign of the drainage system for the projec t

could also result in serious damage to a number of municipal buildings and

their contents.

year storm. Both assumptions are questiona~le, particularly the seGond,

since much gr.eater than normal problems \.,ith debris blocking catch basin

inlets would be expected in a 100-year storm.

i

I
j
;
I
I
i

i
!

In addition toinconvenience and traffic hazard to the mo toring pub 1 ic.

The amount of drainage that would be intercepted by the existing storm

drain in a lOO-year storm is difficult to assess for two reasons. An exact

re-analysis of the system using the lOO-year storm values would be·,rery

time consuming and of questionable accuracy. This is so since As-Buil t

Also the assumption of normal flow may provide a reasonable result assuming

that there are not significant losses other than frictiona 1 in the pipe,

and assuming the system of inlets will effectively fill the pipe in a 100-

I
I

I
I

I
I
I
I

existing storm drain, which would result in a discharge of 429 cfs re~chin6

The safest approach to this problem would be to allow no credit for the

It would be overly conservative, however, to assume
ItMe tn)
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storm drain would be empty in a 100-year storm, however, so the following

considerations have been made:

1. The normal flow full-flow capacity for the 66" diameter .27% slope

reach beginning at Second Street has been calculated to be 190 cfs

(using Manning's formula with n = .012).

2. Energy losses other than frictional have been assumed to be small

enough tha t they, wou 1 d no t be overcome by head deve loping wi thin the

pipes before the water surface becomes high enough to interfere with

the catch basin capacity.

3. The catch basin system, which was presumably designed to fill the pipe

with 20% clogging (clogging factor of 1.25) in a lO-year storm, would

be 50% clogged in a lOa-year storm (clogging factor of 2.00). Since

the system was originally designed to accommodate the 20% clogging,

this condition would allow the storm drain to operate at about 75% of

its capacity.

For this study then, it is assumed that 75% of the flow reaching POC u will

be in the storm drain up to a maximum of 75% of the full flow capacity, or

140 cfs. The remainder is assumed to continue on to POC v.

DESIGN DISCHARGE FOR WELLS FARGO CATCH BASINS

Two approaches for estimating the effect of the Scottsdale storm drains on

the lOa-year discharge at Wells Fargo have been tried here. The first has

been to compute the effective CA of Area U using the ratio of total

discharge at u to the estimated storm drain capacity. The reduced CA of

Area U has then been combined with Area V and the resulting total discharge

determined using the time-of-concentration that would otherwise be incurred

at POC v (Vi). These calculations are as follows:

1\

~
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QlOO @ pac u:

Estimated Scottsdale Road storm drain capacity

a t Second S tree t:

353

140

I
I
I

Ra tio:

CA for pac u = .787 x 71.8

x (I-ratio)

CA for pac v = .839 x 22.6

56.5

140/350

33.9

19.0

.40

I
i for pac ,,' 5.65

TOTAL: 52.9

I
I

Q v' assuming storm drain100 -
75% effec tive: 299 CI s

I
I
I
I
I
I
I
I
I

The second approach used here to estimate the quantity of discharge

reaching the Wells Fargo catch basins has been to develop discharge

hydrographs for Points u and v, split the hydrographs at u in accordance

with the assumed storm drain capacity stated above, and sum the result with

the hydrograph at v, assuming an appropriate time deJ.ay for the flow to

travel along Second Street from Scottsdale Road to Wells Fargo. This hme

delay has been estimated to be the difference in Tc computed at u and VI of

three minutes. (Times of 2.5 and 3.5 minutes correspond to velocities of

7.3 and 5.2 fps over the 1100 foot reach.)

Printouts of the hydrographs are presented in Appendix B. Note that "Point

01" corresponds to pac u, and "Point 02" to POC v. The results of this

ana lysis show the virtua Ity identica 1 resul t of 301 cfs. For this reason

a design value of 300 cfs has been used for delineating the required inlet

capacity of the cluster of catch basins in the vicinity of Wells Fargo.
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EVALUATION OF ASSUMPTIONS

In light of the amount of damage that could potentially result, the

question of what would occur if the assumptions made here are incorrect

I
I
I
I

should be asked. Specifically questionable are the exact delineation of

I
the effective watershed area, and the assumption that Scottsdale storm

drain will in fact operate at 75% capacity during a lOO-year storm.

One degree of safety exists in the fact that the capacity of Second Street

topographic mapping indicate a number of driveways and other locations

where f low in excess of approxirna te ly a" wi 11 begin to breakou t to the

south.

I
I
I

to convey flow is limited. Field observations and a review of the

I
I
I
I
I
I
I
I
I

An approxima tion of the capaci ty of Second S tree t has been made assuming

the following:

That 200 LF of effective weir length exists upstream of Wells Fargo

which will begin to function once the flow depth in the street exceeds

0.6' •

That the capacity of flow in Second Street is that found by applying

Manning's Equation as adjusted for triangular flow using W = 56', Sx =

.02'/ft, So = .004'/ft, and n = .016.

That the effective watershed area is 25% higher than anticipated.

This would result in a Q100 that is 25% higher, or 536 cfs.

That the stormdrain in Scottsdale Road is of negligible benefit.

The resulting stage-discharge relation for the combined street-weir flow

would be as shown in Figure 3.2, which would indicate that in this "worst

case" condition, approximately 319 cfs would remain in Second Street, not

subsLantially higher than the discharges computed earlier.

I
I ~
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On the basis of these analyses, a design discharge of 300 cfs would still

appear to be appropriate for the Wells Fargo catch basins. It should be

noted that future drainage components in the downtown area will put much of

this water into underground conveyance systems prior to reaching this

location, reducing the need for inlet capacity at this location in the

fu ture.

I DESIGN DISCHARGE FOR STORM DRAIN

A procedure similar to that described for inlet design h~s also been

first by using the effective CA of Area U as follows:

utilized to determi.ne the required discharge for the Second Street storm

drain, downstream from the project. For this purpose, the discharge at POC

w' representing the combined drainage areas U, V and W, has been computed I
I
i

I
I

I
I

26.2

19.0

79.1

5.5

33.9CA for Area U reduced as before:

CA for V

CA for \oJ (= 36.3 x .722)

To ta l:

i @ .." 18~c

I
I

I
I

I
I Effec tive Q100 435 cfs

pipe, disregarding any oversizing that might be desirable to serye d!"e.i.~age

It will be shown later that this discharge would require au 84" diameter

The split hydrograph approach results in a QlO O of 397 cfs. A design

discharge for the Second Street storm drain is taken here to be 435 cfs.
•
I

I

I
I
I
I
I
I
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I FLOW CAPACITY OF SECOND STREET

I
Breakou t Flow

Flow in Second Stree t l Flow Over Weir2 Total

I d Qstreet h Qweir Flow

I
.7 84 .1 13 97

I"
.8 117 .2 36 153

I .9 155 .3 66 221

I 1.0 196 .4 101 297

I 1.1 243 .5 141 384

I 1.2 293 .6 186 479

I 1. 25 319 .65 210 529

I
1.3 346 .7 234 580

1.4 404 .8 286 690

I
I l. Q .56 z/n S 1/2 (d 8/ 3 _ d 8/3)

0 c

I 2. Q 2.0 Lh 1 . S

II
FIGURE 3.2

I
Fl.OW' CAPACITY OF SECOND STREIT)
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& Associates, Inc.

I
ENGINEERS· PLAN NERS' SLRV[YORS

3-9



I
I
I

SECTION 4

STORHDRAIN OVERSIZING INVESTIGATION

I
I
I

It was found in the previous section that an 84" stormdrain in Second

Street would adequately serve the needs of this particular project.

Additional underground conveyance is likely to be needed to serve future

development of the downtown area t and it has been suggested that oversizing

the Second Street stormdrain may prove to be a cost-effective way of

serving some or a 11 of tha t need.

This notion would seem in~uitively correct as an increase in pipe diameter

from 84" to 96" would increase the capacity from 481 cfs to 687 cfs t or

I
I 43%. Based on the preliminary engineer's cost estimate for t.his project t

I
I
I
I

the minimal cor~esponding increase in cost would be from $568 1 000 to

$702,000, or 22%. To develop this same additional capacity of 206 cfs

through the addition of another pipe of equivalent length over a similar

alignment would require a 60" stormdrain at a total cost of $360,000;

raising the total cost to $968,000. This cost differential may in fact be

even greater since the second stormdrain would probably have to be located

along a major traffic/utility corridor such as Indian School Road or

Osborne Road. (No dollar value has been placed on the effect of traffic

disruption and public inconvenience of construction along such a corridor.)

i
I
!
b
j
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I

I

I
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I
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It would clearly be beneficial to construct the oversized line if the

additional capacity can be effectively utilized at that location, and i.f

the added capacity were to be needed in the reasonably near future so that

the present value of the future work does not appreciably decrease. Due to

constraints of grade and clearance under the parking garage, it would be

difficult to use a pipe size greater than 96". A summary of estimated

costs and capacities for various pipe sizes is presented in Figure 4.1.

The purpose of this section is to determine if oversizing of the Second

un'erWQ;Jldarea

It should be noted here that a detailed

redevelopmentthe norma 1
j
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COMPARISON OF PIPE CAPACITIES/COSTS

FOR CUllRKNT SECOND STREET STORK DRAIN

Cost of Pipe Installed
Pipe Capacity (3376 L.F.) Cost of Incidentals Total Cost

84" RCP 481 664,700 104,400 749,100

8 t." CIP 481 463,400 104,400 567,800

96" RCP 687 789,200 104,400 893,600

96" CIP 687 597,900 104,400 702,300

NOTES:

Increased Cost
of Oversizing

$144,500

$134,500

1. These costs are based on preliminary engineer's estimate for alternative pipe sizes and types. Cost of
drain from depressed roadway excluded.

2. Incidental costs per lineal foot = $30.92.

3. Flow capacities based on So = .0048, n = .012 normal flow calculation

FIGURE 4.1



I
I

conditions be called for to aus,ver this question. Because time constraints

do not allow for a detailed study, a somewhat general investigation has

basis for estimating an appropriate Second Street storm drain size so that

the construction of the project can proceed on schedule. A detailed storm

water management study should still be performed, however, for planning

other storm drain laterals, mains, and other drainage improvements in the

I
I
I

been made. The results of this work are intended to provide a reasonable

area.

least one travel lane is kept open in each direction. A second point of

2_ That the entire 25-year storm be contained in the stormdrain.

Both criteria have been applied to the schemes investigated here to see

I
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A more detailed drainage master plan would
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The criteria used here are stated in terms of the frequency of storms that

will be carried entirely by the stormdraLn system. No generally accepted

design levels for drainage systems in downtown areas appear to exist. To

develop an appropriate criteria, reference has first been made to the

normally accepted requirement for pavement drainage that the IO-year storm

be carried as combined stormdrsin/gutter flo\-; in such a manner that at

look at specific problems and locations, and would not necessarily apply a

Two separate criteria are examined here:

1. The stormdrain be capable of conveying the entire lO-year storm. This

is a more stringent requirement than the pavement drainage standard,

since that allows gutter capacity to be included as well.

consideration is the typical flood plain ordinance requirement that

businesses and residences be free from flooding in a laO-year storm.

what effect they have on cost, and in this sense become alternatives

themselves.

The purpose of choosing either a la-year or 25-year criterion is to

simplify the procedure of determining the overall stormdrain outflow

capacity that will be needed.

I
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single criterion in all cases. Some locations would in all likelihood

I
I
I require higher design leve 1 s than 0 thers. (For example, the flat grades

I
I
I
I

and low finish flows of many of the Fifth Avenue Shops may dictate a higher

design level in that area than would the north-south minor streets south of

Indian School, where drainage is relatively good.)

EXISTING SCOTTSDALE ROAD STORKDRAIN

Significant underground conveyance already exists with the presence of the

existing Scottsdale Road stormdrain. Since any future general scheme will

work in conjunction with that facility, an evaluation of its current

capacity is determined here.

For this purpose, the drainage map of Figure 4.2 has been prepared showing

the existing stormdrain and the approximate watershed boundaries that Iwuld

detailed master plan. These boundaries and flow paths, as with those for

the proposed drainage schemes shown later, are only approximate. They are

thought to be sufficiently accurate for the purpose of determining the

ultimate underground capacities that will be necessary to carry the

redevelopment area runoff to Indian Bend Wash.

I
I
I
I

exist with a fully developed stormdrain system in place. Lac.king a
I
f

I

I

This result is not unexpected when it is

I
I
I
I
I
I
I
I

The anticipated runoff quantities at various points along the Scottsdale

stormdrain are indicated in Figure 4.3. Also shown are the normal flow

pipe capaci ties for each point and the approxima te re turn frequency they

represent. A summary of the hydrologic calculations from which this

information \~as developed is presented in Appendix C. (This estimate of

hydraulic capacity assumes that the downstream reaches of the stormdrain

have been sized to approximately the same level of design as those

investigated here.)

It appears from Figure 4.3 that the existing pipe has capacities that range

from roughly 2.4 to 7.8 years.

considered tha t the s tormdrain was origina lly designed to convey a ten-year

I' Johnson.Brittain4& Associates, Inc
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-------------------
CAPACITY OF EXISTING SCOTTSDALE ROAD STORMDRAIN

TO SERVE THE DOWNTOWN REDEVELOPMENT AREA

Approximate Return
POC Location Frequency Runoff Pipe Capaci ty Frequency Capacity*

a. Indian School Road 2 87 150 5.0
5 149

10 198
25 266
50 334

b. Second Street 2 154 190 2.6
5 272

10 363
25 494
50 631

c. Osborn Road 2 209 420 7.8
5 379

10 525
25 739
50 947

d. Earll Drive 2 380 430 6.2
5 708

10 994
25 1142
50 1854

*Bused on log-normal interpolation between 2 and 10 year values.

nGURE 4.3
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storm in conjunction with the allol'1able spread of gutter flow, and that the

existing rather than future watersheds were assumed.

I
I
I

INCLUSION OF EXISTING STORM DRAIN INTO FUTURE SYSTEM

Because the existing Scottsdale stormdrain was designed to meet the la-year

pavement drainage criterion and because its design did not anticipate the

increased effective drainage area that will be created by the presence of a

functioning stormdrain system, it does not have adequate capacity to serve

the entire area upstream of Scottsdale Road for either the lO-year or 25-

calculations used. to develop Figure 4.4 are presented in Appendix D.

If t.he upstr'eam area north of Indian School were cut off, and the existing

would provide a welcomed measurE~ of flexi.bility for designing t.he future

opportunities to intercept flow from upstream portions of the watershed --

serve either

The hydrologic

to

(It is close to the 10··year

C and D, the Scottsdale Road

This extra ma.rgin of capacity

- 1 Johnson Brittain
LI & Associa te s, Ine.
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The hydrologic calculations used to generate

co serve only Areas B,

The stormdrain schemes investigated here provide

still not have adequate capacitywould

as can be seen from Figure 4.4.

i

I
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the ups tream area nor th of Second S tree t is in tercep ted, "hen t'l<' i
r~ma:ni:: I

This situation would leave more than J

I
!
!

I
I

I
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Figure 4.5 are pH,scn ted in Appendix E.

stormdrain needed

downtown drainage system.

If

s tormdrain

capacity of the exist.ing stormdrain will adequately sery€! the

area as indicated in Figure 4.5.

criterion,

adequate capacity to serve Areas C and D.

criterion, however, and may be ,:onsidered acceptable.)

specifically at Indian School a.nd at Second Street -- leaving addit:io1181

capacity in the downstream reaches.

year criterion.

I
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- - -----------------
CAPACITY OF EXISTING SCOTTSDALE ROAD STORKDRAIN

WITH DRAINAGE AREA TRUNCATED AT INDIAN SCHOOL

POC Location Frequency Runoff

b ' Scottsdale Road at Second St. 2 88
Area B only 5 152

10 205
25 282
50 355

c f Scottsdale Road a t Osborn 2 140
Areas B+C 5 250

10 337
25 477
50 600

J' Sco ttsda le Road a t Earll 2 179
Areas B+C+D 5 313

10 431
25 608
50 763

Pipe Capacity

190

420

430

Approximate Return
Frequency Capacity

8.1

19.7

9.9

FIGURE 1•• 4



-------------------
CAPACITY OF EXISTING SCOTTSDALE ROAD STORHDRAIN

WITH DRAINAGE AREA TRUNCATED AT SECOND STREET

POC Location Frequency Runoff

e" Scottsdale Road a t Osborn 2 72
(Area C) 5 125

10 175
25 245
50 310

100 411

d" Scottsdale Road a t Earll 2 113
(Areas C+D) 5 201

10 279
25 395
50 514

100 628

Pipe Capaci ty

420

430

Approximate Return
Frequency Capacity

100

25

FIGURE 4.5
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Scottsdale Road to intercept the remaining flow at that point (from Area B)

ALTERNATIVE SCHEMES

Scheme 1. The first scheme investigated here includes the construction of

a new stormdrain in Indian School Road, extending from Indian Bend Wash to

Marshall Way. This stormdrain would be sized to intercept the entire

design flow reaching Indian School (either the la-year criterion or the 25-

I
I
I year c.riterion). The Second S tree t s tormd ra in wou 1 d be ex tended to

so that the Scottsdale Road stormdrain could adequately serve the remaining

Discharges a long the Indian Sc.hoo 1 s tormdrain correspon.ding to the various

points of concentration and the resulting pipe size requirement for both

area (Areas C and D in Figure 4.2). A relatively large stormdrain in

Indian School would be required, but no oversizing of the 84" Second Street

pipe would be necessary. The extension from ~ve1.ls Farge to Scottsdale

"JOuld be smaller. A map refle.cting this scheme is included as Figure 4.6.

Similarthe la-year and 25-yeaT. criteria are shown in Figure 4.7.
I

I
I

I

I
I

information for the Second Street stormdrain shown in F'igure 4.8 indicates

that oversizing would not be required for either criterion. The hydrologic

calculations used to develop Figure 4.7 and 4.8 are included in Appendices

F and G respectively.

I Scheme 2. The second scheme investigated here is that of eliminating or

oversizing the Second Street stormdrain. With this scheme, the Second

Street i.nstallation would be extEmded past Scottsdale Road to 11arshall Way,

reducing the extent of stor~drain necessary in Indian School Road by

A map I
.1It can

I
!

t

I
1

,.,/..~-~

The accumulation of runoff

Laterals would also extend northward

The 25-year criterion can be met with lO~' stormdrain if Area
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the sys tem.

in 75th to Indian School and then eastward to Civic Center Plaza.

M is excluded, an option which is probably not feasible due to cons taints

showing this scheme is presented as Figure 4.9.

be seen from Figure 4.10 that oversizing the Second Street stormdrain to

quantities, and corresponding pipe sizes, are sholffi in Figure 4.10.

and then northward t.o Indian School.

96" will meet the lO-year criterion if Area M is precluded from entering

I
I
I
I
I
I
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proposed here that utilizes the maximum diameter of pipe in Second Street

in conjunction with a minimal stormdrain installation in Indian School.

are

A third scheme has been

Hydrologic calculations for Scheme 2size.pipe

Because of the 96" maximum diameter constraint, the 25-year

criterion cannol be satisfied with Scheme 2.

Scheme 3.

presented in Appendix H.

on the maximum

".---------_..._-----"",.".."",...""........".-_'-"'...._------------------
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The accumulated flows ,:;.nd eOLr,,~sponding pipe sizes are sho\m in Figures

COST ESTIMATE

1. The U11it costs of various sizes and types of stormdrains are shown 'n

I
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Under this scheme, it is
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Both the price of pipe installed and an "",stimated

the basis of the engineer's estimate for the current project.

incidental costs shown for major roadways such as Indian School.

Figure 4.14.

assumed to be twice those for Second Street.

"incidental" cost ror ut.ility relocation, pavement repl.acE~ment, traffic

control, etc., ar.e shown. The incidental. costs have been estimat.ed on

The relative cost di.fferential between the propos'3d alternatives has been

determined here on the basis of the following assumptions:

necessary to extend the Second Street stormdrain to Marshall Way and

School. The lateral in 75th is not needed, however.

This scheme is shown in Figure 4.11.

4.12 and 4.13. The hydrologic calculations are included in Appendix I.

,,_..
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- - - - - - - - - - -- - - - - - - -
ACCUMULATED DISCHARGES, PIPE SIZE REQUIREMENTS FOR

INDIAN SCHOOL ROAD STORKDRAIN -- SCHEME 1

Required Storm Drain Diameter*
lO-Year Criterion 25-Year CriterionPOC

al

2

£

1

Location

Marshall Way

Scottsdale Road

Civic Center Plaza

75th Stree t

Miller Road

Frequency Runoff

2 39
5 68

10 92
25 123
50 154

2 87
5 149

10 198
25 266
50 334

2 143
5 248

10 339
25 461
50 589

2 177
5 307

10 419
25 569
50 730

2 208
5 365

10 499
25 695
50 868

48"

60"

72"

78"

84"

54"

66"

84"

90"

96"

f..A!I:lllll\tl:1 ell 'Llv
FIGURE 4.7



- - - - - - - - - - - - - - - - - - -
ACCUMULATED DISCHARGES, PIPE SIZE REQUIREMENTS FOR

SECOND STREET STORHDRAIN (SCHEME 1)

Required Storm Drain Diameter
to-Year Criterion 25-Year CriterionPOC Location Frequency Runoff

bl Second St. at Sco t tsda le Rd. 2 88
(Area B) 5 152

10 205
25 282
50 355

hi Second St. at Hinton 2 141
(Area B+H) 5 244

10 327
25 452
50 566

ml Second S tree t a t Miller 2 153
(Area B+H+M) 5 269

10 361
25 494
50 642

60"

72"

78"

72"

84"

84"

FIGURE 4.8





- - - - - - - -- - - - - - - -- - -
ACCUMULATED DISCHARGES, PIPE SIZE REQUIREMENTS FOR

SECOND STREET STOR}{ DRAIN (SCHEHE 3)

Required Storm Drain Diameter
lO-Year Criterion 25-Year CriterionPOC Location Frequency Runoff

a l' " Marshall Way and Indian School 2 39
(A1) 5 68

10 92
25 123
50 154

b 1 I I Second St. at Indian School 2 154
(A+B) 5 272

10 363
25 494
50 631

h' " Second Stree t at 75th 2 172
(A+B+H) 5 304

10 418
25 581
50 742

m'" Indian Schoo 1 at 75th 2 180
(F+G) 5 321

10 443
25 611
50 778

48"

78"

84"

84"

54"

84"

90"

96"

FIGURE 4.12



- - - - - - -- - - -- - - - - - - -
ACCUMULATED DISCHARGES, PIPE SIZE REQUIREMENTS FOR

INDIAN SCHOOL ROAD STORK DRAIN -- SCHEME 3

Required S~rm Drain Dia.eter*
lO-Year Criterion 25-Year CriterionPOC

g' "

l' , t

Location

75th Stree t

Miller Road

Frequency Runoff

2 III
5 197

10 265
25 366
50 459

2 150
5 270

10 363
25 496
50 621

66"

78"

78"

84"

*Assumes effective energy gradient of .5%

FIGURE 4.13
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2. Only the lines shown in i"igures 4.6~ 4.9 and 4.11 are included. It is

assumed tha t the co liec. tion sys terns ups tream of each POC wi 11 be the

same.

3. No consideration has bee.n made for the fact that Schenes 2 and 3

require additional. cost for improvements that won't actually be

required for several years. The future value of the added cost would

be less than the costs shown here. If the future improvements are not

completed within the next few years, this effect may become

significan t.

I
4. No cost has been placed on the disruption and inconvenience to the

public that the construction of a major stormdrain in Indian School

Road would create.

more complete information.

Cost estimates for Schemes 1, 2 and 3 are shown in Figures 4.15,4.16, and

alternatives. These costs should not be used for budgetary or other

EFFECT OF STORHDRAIN SYSTEM OM LAJtGE FLOYS

I
i

I
I
I

I
I
!

I
I

I
f

A summary of costs is presented in Figure 4·.18.

A detailed stormwater management plan is necessary to developpurposes.

4.17 respectively.

Worksheets from which these cost estima tes have beell developed are

presented in Appendix J.

-- assuming the street drai.nage pattern coincides l\'ith those of the

stormdrairi.. This effectively means the "low flow" delineation w.:>uld apply

up through approxirr:ately the 25-year frequency for the lO-yeal: stormdrain

It is emphasized here that this analysis is intended to provide an.

indication of the cost differentials involved with the various

It should be noted that the stormdrain system \<1111 create definitive

watershed delineation for the design storm as a mini.m.um, pluS whatever.

excess the streets can contain -- provbnbly the next high~r frequency storm

I
I
I
I
I
I
I
I
I
I
I
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-------------------
ASSUMED UNIT COST OF RCP STORK DRAIN FOR

KAJOR AND MINOR CORRIDOR ROUTES

Pipe Capacity at Cost of Pipe Minor Stree t Corridors Kajor Street Corridors
Size 50% (per L.F.) Cost of Incidentals Total Unit Cost Cost of Incidentals Total Unit Cost

36" 51 $ 50 $25 $ 75 $50 $100

48" 110 65 25 90 50 115

54" 151 80 25 105 50 130

60" 200 90 30 120 60 150

66" 258 110 30 140 60 170

72" 325 130 30 160 60 190

78" 402 160 30 190 60 220

84" 491 190 30 220 60 250

90" 590 215 35 250 70 285

96" 701 240 35 275 70 310

102" 824 265 35 300 70 335

108" 959 290 35 325 70 360

FIGURE 4.14



- - - - - - - - - - - - - - - -- - -
RELATIVE COST ESTIMATE FOR SCHEME 1

(REFERS TO FIGURE 4.6)

lO-Year Criterion 25-Year Criterion
Pipe Reach Length Q d Unit Cost Cost Q d Unit Cost Cost

Ou tle t to ml 1500 ' 361 78" $190 $285,000 494 84" $220 $330,000

ml to hl 700' 327 72" 160 112,000 452 84" 220 154,000

hl to bl 2000' 205 60" 120 240,000 282 72" 160 320,000

Ou tle t to 1 2000' 499 84" 250* 500,000 695 96" 310* 620,000

1 to g 700' 419 78" 220* 154,000 569 90" 285* 200,000

g to f 600' 339 72" 190* 114,000 461 84" 250* 150,000

f to a2 1300 198 60" 150* 195,000 266 66" 170* 221,000

a2 to a1 700 92 48" 115* 81,000 123 54" 130* 91,000

9500' $1,681,000 $2,086,000

*Assumes higher unit cost due to location in major roadway.

FIGURE 4.15



- - - - - - - - - -- - - - - -- - -
RELATIVE COST ESTIMATE FOR SCHEME 2

(REFERS TO FIGURE 4.9)

lO-Year Criterion 25-Year Criterion
Pipe Reach Length Q d Unit Cost Cost Q d Unit Cost Cost

Ou tle t - ml 1500' 643 96" $275 $412,500 908 108" $325 $488,000

ml' - hl' 700' 627 96" 275 192,500 873 102" 300 210,000

hl' - hl' 2000' 374 78" 190 380,00,0 504 84" 220 440,000

bl ' - a l' 2000' 912 48" 90 180,000 123 54" 105 210,000

gl' - hl' 1300' 265 66" 140 182,000 366 78" 190 247,000

£1' - gl' 600' 177 60" 150* 90,000 236 66" 170* 102,000

81,000' $1,439,000 $1,697,000

kAssumes higher unit cost due to location in major roadway.

FIGURE 4.16



- - - -- - -- - -- - - - - - - --
RELATIVE COST ESTIMATE FOR SCHEME 3

(REFERS TO FIGURE 4.ll)

lO-Year Criterion 25-Year Criterion
Pipe Reach Length Q d Unit Cost Cost Q d Unit Cost Cost

Outlet to l' , , 2000' 363 78" $220* $440,000 496 84" $250* $500,000

1 I I I to g I I , 700' 265 66" 170* 119,000 366 78" 220* 154,000

g '" to f " , 60O' 177 60" 150* 90,000 236 66" 170* 102,000

Ou tle t to m' I , 150O' 443 84" 220 330,000 611 96" 275 413,000

I I , to h" I 700' 418 84" 220 154,000 581 90" 250 175,000!1l

Ii' , , to b' , , 200O' 363 78" 190 380,000 494 8 L, tI 220 lIL,O,OOO

b' I t to a " , 2000 92 48" 90 180,000 123 54" 105 210,000

$1,693,000 $1,994,000

*Assumes higher unit cost due to location in major roadway.

flGUR~ 4.17



- - - - - - - - - - - - - - - - - - -

Option

SUMMARY OF RELATIVE COSTS

Description
Relative Cost in Millions

lO-Year Criterion 25-Year Criterion

Scheme 1.

Scheme 2.

Scheme 3.

Construct present Second Street storm drain
at minimum size. Construct a future storm
drain in Indian School Road to Marshall Way.

Oversize the present Second Street storm drain.
Construct no future storm drain in Indian School.
Construct a lateral northward in 75th to serve
Indian School (and a lateral in Indian School over
to Civic Center Plaza).

Cons true t maximum-sized (96") present Second S tree t
storm drain. Construct a smaller storm drain up
Indian School to Civic Center Plaza to avoid lateral
in Hinton, and to serve 25-year criterion.

$1.68

$1.44

$1.69

$2.09

($1.70)*

$1.99

*Twen ty-five year cri terion can't be me t wi th this scheme wi thou t going to grea ter than 96" diame ter.

FIGURE 4.18
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and larger storms would tend to revert to the "large flo ....'" patterns

although to a lesser extent than presently would occur.

Great care must be used iIi the design of the upstream collection syst'eJa ...0

ensure that the Second Street stormdrain is not overloaded by the areas

upstream of Scottsdale Road to the extent that it no longer has the ability

to carry the entire lOO-year storm approaching the depressed roadway from

the areas downstream of Scottsda le Road.

I
I
I
I
I

cri terion, and the 50-year storm for the 25-year eri terion. The 100-yea r

Consideration of Figure 4.18 reveals the followiug:

'Nas found to be 8/'''. The maximum size that ::an he installed along thi~

minimum size required to protect this project against the lOO-year storm
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2. That an opportunity for even greater cost savi.ngs exists if cast·,!.n­

place concrete pipe CB!l be 1-sed 3.1ong Second Street, 'but Rep is

required in Indian School.

It is noted here that the commitment to a particular d-ainage c=iterion for

the future downtown drainage system is not necessal'Y at this time. Both

1. Tha t oversizin.g the presen t s tormdra in wou Id in fac t be ultima te ly less

expensive -- particularly if the reduction of the future Indian School

cost to its future value is ignored.

3. From Figure 4.1 the cost to the present project of oversizing would be

app~oximately $150,000.

alignment is 96" due to grade and other physical constraints. For lack 0!

a detailed master drainage plan for the downtown redevelopment area, a more

genera 1 ana lysis has been performed to de termine as bes t as possib Ie the

advisabili ty of IJversizing to 96;'.

Observa tions. The purpose of this effort is to de termine the appropria te

size of the stormdrain to be installed in Second Street at this time. he

I»
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I
I

I
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I

I

I

I

I

I

I
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advantageous to lea.ve such a decision to be made during the more detailed

Schemes 1 and 3 can accommodate either the lO-year or 25-year criterion in

the future. Scheme 2 can also be made to fit either criterion by allowing

the excess runoff from Areas Land M to flow out of the redevelopment area

above ground, an option that does not appear to be particularly

planning that should be undertaken later.

I
I
I
I
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objectionable. This is a fortunate circumstance as it would be

The selection of the oversize

I
I
I
I
I
I
I
I
I
I
I
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options also precludes the need to commit to one of the three particula

schemes at this time.

Recommended Pipe Size. It is recommended here that the present stormdrain

be oversized to 96" diameter. Alt:hough this action would increase the cost

of the present project, it would probably reduce the overall ultimate cost.

of proper Iy draining the down town redeve lopment a l:ea, and fu ture segments

of the couplet system. It would also provide greateL" fl.exibil.ity in

planning the ultimate downtown drainage system.

FLOV AT INDIAN SCHOOL AND CIVIC CENTER PLAZA

To avoid the need for a second lOO··year stormdrain t:o intercept the flow in

Indian School, that floto1 is being precluded from ente"::'ing the depression

with a risE: in grade of Civic Center Plaza. This will result in low flows

crossing Civic Ceuter Plaza until construction of the segment to the north

is completed, at which time appropriate catch basins and stormdrains will

be ins ta lled •

This problem could be allp.viated at this time via construction of

addi tiona 1 s tormdJ:ains as sugges ted in one of the three generel schemes.

This would be expensive, and more importantly it woul.d require a commitment

at this time to a particular scheme and pipe size -- without the benefit of

a master drainage plan. For those reasons~ and since Civic Center will not

begin to function as a major roadway until it is extended anyway, this flow

has been allowed to cross Civic Center as gutter flow along Indian School

for the time being.
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SECTION 5

ON-SITE DRAINAGE

I
I
I

The previous sections have addressed the existing and future upstream

drainage affecting this project. That drainage will be referred to here as

"off-site" drainage since it consists of runoff generated by rainfall in

upstream watersheds traversing the project location. "On-site" flow is

considered here to be flow generated from rainfall in the immediate

vicinity of the project, unable to be intercepted or diverted upstream by

I
I

the proposed off-site improvements. In this section, the locations and

quantities of on-site flow, and the methods for dealing with them are

de t;ermined.

Figure 5,1 is a drainage map delineating the source of on-site runoff.

Watersheds have been delineated for the flows entering the depression along

I

I

I
i
i,
i
t
I
I
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The cross-ha tching indica tes the

lJ ' B"_..- A on.nson· )nttaln
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both gutter lines from both directions.

The discharge quantities for the various points of concentration shown in

Figure 5.1 have been computed using the hydrologic methods of Section 2.

The r.esults are summarized in Figure 5.2, with detailed calculations shown

in Appendix K.

area that will ne~d to be pumped, this area including all the on-site

drainage except the roof of the garage which can be discharged into the

stormdrain direct~y. Since the Second Street stormdrain will be operating

under pressure in a lOa-year storm, it will not be possible for the lower

garage level to be directly discharged, even though the stormdrain runs

under the garage.

Because of the greater than normal tendency for clogging in a lOa-year

storm, design discharges of 10 cfs for each gutter from each direction will

be used. A design discharge of 60 cfs (27,000 gplll) wi 11 be used to size

the pump s ta tion.

\'------

I
I

I
I
I

I
I

I
I
I
I





the hydraulic calculations used to design the various drainage syst m

this stormsewer will be a pipe that runs from the low point in Civic Ceute~

In the previous sections, the discharge quantities ue3ded for designing the

drai.nage comin.g dow;";. Second Street upst'ream of Civic Center Plaza. The I
I
I

f
f.

f

I,

Tne
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i

I
!
i
!
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I
i
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The outlet for

sec tion presen t~This

The second system will pick up the

SECTION 6

HYDRAULIC DESIGN

The new profile of Civic Center Plaza was one of the major parameters

considered in designing its stormsewer. A high point wil L be developed

just south of Indian School Road. This will prevent the runoff f1o\\'i.ng

eas l: on Indian Schoo 1 from ell tering the depressed sec dOll of Civic Can tLn:

Plaza, and thus having to be pumped. The pavement drainage between thi.s

high point and the high point in the profile immediately south of Second

Street will be picked up in a seri.es of catch basins located in th~

depressed sec tion under the nel>' Ma 11 crossing. Standard MAG curb opening

catch basins were selected to minimize the clogging due to debris and the

main trunk line of this system will serve as an outle{: for the pump

station, and will have its outfall at Indian Bend Wash. Both systems ;He

graphically presented in Figures 6A and 6B.

Second Street and Hinton Avenue.

Plaza to a stormwa.ter pump 5tation located near the northwest corner. of

first system drains the new Civic Center plaza roadway.

Two individual stormdrain systems were designed to serve this project.

components.

various drainage improvements have been determined.

I
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I
I
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lO~1 point where the nmofl will. have its

Three catch basins will be used on each side of the

interference with vehi.cular traffic.

By locating 3 catch basin upstream of thelow poin t.

located at the low point and two others will be placeci on each side of th~

road. One wi L 1. be i

I
sump, sediment can b~ i;

picked up in. the storrndraill rather than settling out in the roadway at the I
Lowest veLoeit)', .~.s shown in thE: I

./
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I

sag vertical curve.

the carryover flow being picked up in the catch basi3 at the bottom of the

I
I
I

~lation,
will pick up

included in Appendix L, the catch basins located on the grade

approximately 61% of the runoff during a lOO-year storm with I
I
I
I

After the inlets were sized and their locations determined, a system of

conduL ts was designed to convey the storm runoff to the pump s ta tion. The

procedure used to size the s tormdrain pipes is based on pressure f 1 Ol{ and

is as follows:

1. A trial pipe diameter and slope are chosen such th;.t Hhen th-:~ pipe is

the water would rise in a vertical tube connecter:' to the storm se~'Jer

ta.ken to be the crown elevation of the pipe at the outlet.

carrying the computed discharge, it is flowing just full or under

pressure. A minimum pipe size of 1.8" was used.

po::;zibllity of -'In. unbalanced flo,,' split. Another ::10 cfs will. enLe.r the

Sl:(I1::msel{er somj~.\o1h€re in the new parking garane. Then:£o-re., the pipe ·cun

I
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The starting elevation ,~as
is under pressure and proceeds upstream.

2. A hydraulic grade line is then computed for each l.ine that is flowing

under pressure. The hydrau 1 ic grade coincides wi th the leve 1. to which

flowing under pressure. By determining the elevation of the hydraulic

grade line at the inlets, the possibility of blol~outs can be 8'J'oided.

In calculating the hydraulic grade line, the energy losses in the

stormdrain system due to pipe friction, and the turbulence c.aused bY'

the catch basins and manholes, must be considered. The calculation of

the hydraulic grade line begins at the outlet of the first pipe whi,:h

The flows that were used to design the stormsewer were generated in a oth<~r

section of tois report. It ,ias determined that app!:Qximately 30 cfs W'ould

enter the stormse';'ler. system in the depr."2ssed section of the r.oadway. Due

to the uncertaintJi of whic direc tion the f lows would come from, the c:g teh

basins in the sump area were slightly oversized to accommoda.t,~ the

I
I
I
I
I
I
I
I
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f~(1l:l the pump station to the. manhole immedialel'{ ~S:Ieam of the parking

,
i
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garage is sized to carry 60 cfs. The pipe from that manhole to the manhole

located at the low point of the depressed section is sized to carry 30 cfs.

The lateral pipes from the catch basins to the low point manhole are sized

to carry 10 cfs each. The pipe size and hydraulic gradeline calculations

are included in Appendix M.

SECOND STREET STORHDRAIN

It was determined earlier in this report that approximately 300 cfs \o,TOuld

be the peak flow on Second Street at Wells Fargo during a lOO-year storm.

A series of catch basins was designed to pick up this flow upstream of

Civic Center Plaza. The first four catch basins will operate under orifice

flow conditions due to the high depth of flow, and will remove 224 cfs from

the street. Approximately 38 cfs will be allowed to flow down Wells. Fargo,

which is a significant reduction in the quantity of runoff which would

currently occur in a 100-year storm. The other 38 cfs will flow down the

north gutter line of Second Street and be picked up in two catch basins.

The carryover flow of 9 cfs past the last catch basin will enter the

depressed section of Civic Center Plaza where it will be collected in ~he

I
stormsewer discussed previously.

When this extension occurs, the flovl reaching the catch basins at Wells

The longitudinal slopes of these lateral pipes are great enough that their

pipes between the catch basins and the trunk line will not be controlled by

The elevation of the hydraulic grade line in the main trunk line will be

below the c r 0 wn 0 f the pip e (i. e • , the pip e wi 1 1 not be unde r pre s sur e) •

This is because runoff will not enter this pipe upstream of this project

until the trunk line is extended and additional catch basins are added.

OP.,S

Therefore, the size of the lateral

the elevation of the hydraulic grade line at the trunk line.

Fargo will have been greatly reduced.

\\'as taken to be their diameter plus two feet.

I
I
I

frictional slope will not serve as a control on the pipe capacit.y. ii'

Therefore, the limiting factor on the pipe capacity is the inlet control at I
the entrance to the pipe. The allowable headwater for each of these pipes ,

Cinee the pipe' are~laeed J
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._----------------------------------0-------
with a minimum of two feet of cover from the sub-base to the top of the

pipe, the freeboard during a lOO-year storm will be equal to the depth of

the pavement structure (six to twelve inches).

Downstream of Civic Center Plaza, the new stormsewer will be replacing a

sma ller exis ting storm drain in Second S tree t. Therefore, exis ting ca tch

basins which are connected to this smaller trunk line will be tied into the

new trunk line using lateral pipes that are the same size as are being used

currently.
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SECTION 7

SUKKARY

A summary of the important points of this report is as follows:

1. The hydrology of this area is complicated to analyze due to the lack of

watershed definition and uncertainty of the contribution of the

existing stormdrain in larger storms.

2. The need for reliable analysis and design techniques is particula.rly

imp 0 r ta n tin t his case, sinc e flood ing 0 f t his pro j e c t co u 1 d a 1 s 0

result in damage to the parking structure, the Library, and the Public

Service Building.

3. This project is extremely complicated, and is being pursued under a

very tight time schedule. Construction contracts are being let in a

series of bid packages so that preliminary construction can be underway

prior to completion of final design plans.

4. A definitive decision on whether or not to oversize the stormdrain

should be made on the basis of a detailed stormwater management plan

for the downtown redevelopment area. Because of the time constraints,

such a study cannot be made in time for a decision on oversizing. This

study has generally revie\'led the available alternatives, and determined

approximate pipe sizes and relative costs of each. The i.ntention of

this effort is to provide adequate information from which the decision

of whether to use an 8~' or 9~' stormdrain for the present project caD

be made. A detailed master plan is still needed and should be pursued

in the near future.

5. The 96" stormdrain is recommended here since it allows the greatest

amount of flexibility for future planning, it will probably result in a

lo\yer overa 11 fu ture cos t even though it wou ld make the presen t proj ect

1
T h ,-

~ --------- i oJ 0 nson· 1).- i.t t a in

/ & Associates, Inc.
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more expensive, and it would provide a greater margin of safety which

is of particular importance to this project.

6. The catch basin cluster along Second Street in the vicinity of Wells

collection system in the upstream area is developed, these basins will

have excess capacity.

I
I

Fa rgo ha s been des igned to in tercep t the lOO-yea r storm. As the

I
I
I
I
I
I
I
I
I
I
I
I

7. The easterly flow in Indian School Road will be precluded from entering

the depression by means of a r.ise in Civic Center Plaza, This flow

will temporarily cross Civic Center Plaza, on grade, until the next

segment is built northward. At that time, the pavement drainage system

for the new segment will resolve that problem in accordance with the

master stormdrain plan.

I
I
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APPENDIX A

HYDROLOGIC CALCULATIONS FOR DETERMINING

SECOND STREET STORMDRAIN REQUIREKENTS

(POCs u, v, VI, V, WI)
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POCJ:

u

PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates~ Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~Ir~~~~~£>==============================================================================================================
Rtn Soil Type Veget.tive Cover l.p Curve No (CN) Adjusted Curve No (CNt) Runoff Coefficient (C)

~=~==~~;~;~===~~==!;~~~l=======~~~======~~~===So:~~=====~~s~~~~~~~=======~==~==!====!~=====!====;====~====~===========S====~====~===~~J=

C.= .007

Cw= : 626

2

5

10

2l.0
50.2

A= '7i:8 Ac

21.6
50.2

A= 7l.8 Ac

2l.0
50.2

12 100;:a
12 100:~B

12 100;:S
12 ':;97.8

12 100;:8
12 1007.8

Urban Lawn
Urb.n Lawn

Urban Lawn
Urb.n L.wn

Urban L.wn
Urb.n L.wn

507.
50;:

50;:
80Y.

501.
80;:

50Y.
807.

CvcCntr/Resort .••.
Speci.lties .••.•••

CvcCntr IResart. ...
Speci.lties •......

CvcCn t r IResar t. ...
Speci.l ties ..•..•.

74
74

74
74

74
74

.93

1. 35

l. 02

05.8
05.8

72.7
72.7

75.2
75.2

99.0

99.0

99 .•

.00

.002

.135

. 1~5

.881

.915

.929

.442

.705

.488

.744

.532

.770

A= 7l.8 Ac Cw= : 698
25 21.6

50.2
12 100X8
12 1007.8

Urb.n L.wn
Urban Lawn

50;:
50Y.

50Y.
80;:

CvcCntr IResart •••.
Specialties ..•••••

74
74

1. 97 77.5
77.5

99.0 .229
• 22~

.941 .585
.799

A= 71.8 Ac Cw= .735

50 21. 0
50.2

12 10Ua
12 100;:8

Urban Lawn
Urban Lawn

50Y.
50;:

50Y.
80Y.

CvcCntr IResart. •..
Speci al ti es •••••••

74
74

2.30 79.0
79.0

99.0 .307
.307

.949 .028
.821

A= 7l.8 Ac Cw= .703

100 21.0
50.2

12 1007.8
12 lenS

Urban Lawn
Urban Lawn

50;:
50;:

50;:
80;:

CvcCntr IResar t. ...
Specialties ....•..

74
74

2.01 80.1
80.1

99.1l .372
.372

.955 .064
.839

A= 71. 8 Ac Cw= .786
--------------------------------------------------------------------------------------------------------------------------------------
500 2l.0 12 100;:8 Urban Lawn 50;: 50;: CvcCntr/Resart.... 74 2.77 80.5 99.8 .401 .950 .680

50.2 12 100%8 Urban Lawn 50;: 80;: Specialties....... 74 80.5 .401 .846

A= 71.8 Ac Cw= :796

Lea: 2200

Highly Urbanized •• 71
126
167
227
289
352
378

0.98
1.74
2.31
3.13
4.00
4.87
5.23

.626

.667

.698

.735

.763

.786

.796

I. 57
2.60
3.31
4.26
5.24
6.19
6.5i

2. i
.3.4
3.8
4.2
-.8
~. 1
5.1

27
21
19
17
15
14
14

0.93
1.35
I. 02
1 .97
2.30
2.61
2.77

2
5

10
25
50

100
500

====~LJNCJF=F============================
Rtn

!~~===!~====l;=== v==========~~====~=====~=

nbw=.0200Sc=.00419

.0201843\\0

L= 4300

====~~ I N F ALL====================
Rtn ~_p Values C_Icul_ted/Carrected Values
Frq P6 P24 PI P2 P3 P6 P24
=~=============~========================

2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.02 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.10 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.01 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

(l)5-30-1985 POC;



- - - - - - - - - - - - - - - - - - -
POC;

v

v PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~Ir~~~~~~====================~=========================================================================================
Rtn Soil Typ. V.g.tativ. Cov.r Imp Curv. No (CN) Adjusted Curve No (CNt) Runoff Co.ffici.nt (C)
Frq Subar.a No P.rc.nt Typ. Dns Cover D.scription 8 C D PI BCD I B C . D I Avrg
====================================================================================.=======================================-==========

2 22.6 12 100Y.8 Ur ban Lawn 50Y. 80Y. Sp.cialti.s . 74 .93 65.8 99.0 .002 .881 .705

A= 22.6 Ac Cw= .71\5

5 22.6 12 100Y.8 Urban Lawn 507. 807. Sp.cialt'.s ...•... I. 35 72.7 99.0 .060 .915 .744

A= 22.6 Ac Cw= . ~4

10 22.6 12 100Y.8 Urban Lawn 501. 807. Sp.cial ti.s ....•.. 74 I. 62 75.2 99.0 .135 .929 .770

A= 22.6 Ac Cw= .770

25 22.6 12 1007.8 Urban Lawn 50Y. 80Y. Sp.cialti.s ••..••• 74 I. 97 77.5 99.0 .229 .941 .799

A= 22.6 Ac Cw= .799

50 22.6 12 1007.8 Urban Lawn 501. 8117. Sp.cialti.s •....•• 74 2.30 79.11 99.0 .307 .949 .821

A= 22.6 Ac Cw= .821

1110 22.6 12 1001.8 Urban Lawn 501. 807. Sp.cialti.s ••••.•• 74 2.61 81i1.1 99.0 .372 .955 .839

......... . .
A= 22.6 Ac Cw = .339

--------------------------------------------------------------------------------------------------------------------------------------
51111 22.6 12 10117.8 Urban Lawn 50l: 807. Sp.cialti.s....... 74 2.77 81i1.5 99.0 .401 .958 .S46

A= 22.6 Ac CH= .846

==~A I NFALL=================
Rtn "ap Value. C.lcul.t.d/Corr.ct.d Value.
Frq P6 P24 PI P2 P3 P6 P24
===========================-============

=-==W~Ir~RCOUR~~===z====
Subr••ch EI.v 8•• in

;!~~~~===~~'!=~:!~~~=!~~!."~2~~~e=!!~e

=-=-~LJ~CJ~~==_=_~=K==__~C=~=====
Rtn

!~~==~====l~_c==~_=~===_~w-==_~===~=
37
61\
77

11\2
128
157
168

I. 6~
2.62
3. 7
4.48
5.64
6.911
7.31

.7115

.744

.771\

.799

.821

.839

.846

2.28
3.52
~.38

5.61
6.87
3.23
8.73

2.7
3.2
3.5
3.9
4.4
5.0
5.0

13
II
III

9
8
7
7

\1.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

2
5

10
25
50

11111
500

Highly Urbanized ••

5c=.00524

11 .1\211

Lca= 1100

211111

L= 21011

I. 37
2.111
2.43
2.97
3.47
3.95
4.19

I. 17
1. 71
2.1\6
2.51
2.93
3.33
3.53

I. 07
I. 55
I. 87
2.28
2.65
3.02
3.20

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

11.93
I. 35
1. 62
1. 97
2.3\1
2.61
2.77

I. 40
2.00
2.40
3.00
3.411
4.00

1. 20
1. 70
2.00
2.60
2.80
3.40

2
5

111
25
511

1011
50\1

05-30-1985 POC. v
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POC;

u+v

v - PCFCD HYDROLOGY METHOD
Johnson, Brittain & A550ciates~ Inc

1/)5-31/)-1985

CvcCntrPlz Sctsdl Rd
JBA No 2691/)
Opened

======~~tr~~Ei~~I)==============================================================================================================
Rtn Soil Type Vegetative Cover I.p Curve No (CN) Adjusted Curve No (CN.) Runoff Coefficient (C)

~~~==~~;~~~===~~==!~~~e~~=======~!~======~~~===~o~~~== ===~~s;~~~~~~=======~==~==!====!~=====!====;====~====l======~====~====~====~===~~J=
2 21.6 12 100Y.8 Ure.n L.wn 50Y. 50Y. CvcCntr/Resert.... 74 .93 65.8 99.0 .002 .881 .'42

50.2 12 1001.8 Urb.n L.wn 50Y. 80Y. Speci.lt,es 74 65.8 .002 .705
22.6 12 1001.8 Urb.n L.wn 501. 80Y. Speci.lties 74 65.8 .002 .705

A= '9Q:q Ac Cw= :;Q5
--------------------------------------------------------------------------------------------------------------------------------------

5 21.6 12 100Y.8 Ur.n L.wn 501. 50Y. CvcCntr/Resort 74 1.35 72.7 99.0 .060 .915 .488
50.2 12 100Y.8 Ure.n L.wn 50Y. 80Y. Speci.lties 74 72.7 .060 .44
22.6 12 1001.8 Urb.n L.wn 501. 80Y. Snci.lt,es....... 74 72.7 .060 . 44

A= 94.4 Ac Cw= .096

Cw= .750I
25

511

21.6
50.2
22.6

A= 94.4 Ac

21. 6
50.2
22.6

A= 94.4 Ac

21. 6
50.2
22.6

12 1001.8
12 100Y.8
12 1001.8

12 100Y.8
12 100%B
12 100%B

12 10B%B
12 100Y.B
12 100Y.B

Urb.n L.wn
Urb.n Lawn
Urb.n L.wn

Urban L.wn
Urb.n L.wn
Urban Law"

Urb.n L.wn
Urb.n Lawn
Urban Lawn

501.
50Y.
50Y.

507.
50Y.
507.

507.
50Y.
501.

501.
80Y.
801.

50Y.
801.
80Y.

50Y.
801.
80Y.

CvcCntr/Resort ....
Specialties ....•.•
Specialties .....•.

CvcCntr/Resort. .•.
Speci al ti es .
Speci.lties .•.... ,

CvcCntr /Resort. ...
Specialties ...•••.
Speci.lties .....•.

74
74
74

74
74
74

74
74
74

1. 62

1. 97

2.30

75.2
75.2
75.2

77.5
77.5
77.5

79.0
79.0
79.0

99.0

99.0

99.0

.135

.135

.135

.229

.229

.229

.307

.307

.307

.,29

.,41

.9'H

.532
· 70
.770

.585

.199
· ',9

· ,,28
.621
.6'21

A= 94.4 Ac Cw= 7

10\! 21.6
50.2
22.6

12 100Y.8
12 100%8
12 1007.B

Urb.n Lawn
Urb.n L•• n
Urban L•• n

507.
507.
501.

507.
80Y.
80Y.

CvcCntr/Resort ••••
Specialties •••••..
Speci.lties., .....

74
74
74

2.61 80.1
80. I
80.1

99.0 .372
.372
.372

.664

.939
• E-q

A= 94.4 Ac Cw= :798
5011 21. 6

50.2
22.6

12 1007.B
12 100r.8
12 100%B

Urban Lawn
Urb.n Lawn
Urban La.n

50Y.
50Y.
50Y.

501.
801.
80Y.

CvcCntr/Resort ..•.
Spec i al ti es ......•
Speci.lties ..•••.•

74
74
74

2.77 80.5
80.5
80.5

99.0 .401
.401
.401

.958 · 6~0
.846
.846

A= 94.4 Ac

====~ A I N F A L L====================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
=======:::;:;=========::::;::;::.=:=====.===::::=======

18 .020
4 .020

86
154
2\!!9
280
357
429
473

0.91
1. 62
2. 19
2.95
3.75
4.51
4.97

.645

.686

.716

.750

.777

.798

.808

I. 41
2.36
3.06
3.93
4.83
5.64
6.15

2.8
3.6
4. I
4.5
5.0
5.3
5.6

32
25
22
20
18
17
16

0.93
I. 35
1. 62
1. 97
2.30
2.61
2.77

2
5

10
25
50

10\!!
500

====~UNOFF======================
Rtn

!;~===!:-==_:~==--~-======z==~~====~=~~~

nb.=.0200

Highly Urb.nized .•
Highly Urbanized •.

Sc=.00406c.= 2700L= 5400

4300
1100

1. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
1. 71
2.06
2.51
2.93
3.33
3.53

I. 07
1. 55
I. 87
2.28
2.65
3.02
3.20

I. 01
1.47
1.77
2.16
2.51
2.86
3.0

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

1. 20
I. 70
2.00
2.60
2.80
3.40

2
5

lil
25
50l

10l!
500

05-30-1985 POC. v -
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poc:

w

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

11l5-311l-1985

CvcCnt~Plz Sctsdl Rd
JBA No 26911l
Opened

======WATERSHED=============================================================================================================
Rtn Soil Typ. V.g.tatlv. Cov.r lip Curv. No (CNI AdJushd Curv. No (CNt) Runoff Coefficient (CI
Frq Subar.a No P.rc.nt Typ. Ons Cov.r O.scription BCD PI BCD I BCD I Avrg
==~=~================================================= ==============================================================-=================

2 24.3 12 1007.B Urban Lawn 507. 657. Offic./C.rcl/Rsdn. 74 .93 65.8 99.0 .002 .B81 .573
12.0 12 1007.8 Urban Lawn 507. 501. CvcCntr/R.sort.... 74 65.B .002 .442

A= 36.3 Ac Cw= .530

5 24.3
12.0

12 10018
12 1001B

Urban Lawn
Urban Lawn

50X
501

65X
50X

Offic./C.rcl/Rsdn.
CvcCntr/R.sort ....

74
74

I. 35 72.7
72.7

99.0 .060
.068

.915 .616
.488

A= 36.3 Ac Cw= .574

10 12 1001B
12 100r.B

Urban Lawn·
Urban Lawn

50X
50X

657.
50X

Offic./C.rcl/Rsdn.
CvcCntr/R.sort ....

74
74

I. 62 75.2
75.2

99.8 .135
.135

.929 .651
.532

Cw= : i,ii
25 24.3

12.0
12 1007.B
12 1007.B

Urban Lawn
Urban Lawn

501.
507.

65X
50X

Offic./C.rcl/Rsdn.
CvcCntr/R.sort ....

74
74

I. 97 77.5
77.5

99.0 .229
.229

.941 .692
.585

A= 36.3 Ac Cw= .657

50 24.3
12.0

12 1087.B
12 1001B

Urban Lawn
Urban Lawn

5B'l.
501.

657.
501

Offic./Clrcl/Rsdn.
CvcCntr/R.sort •...

74
74

2.30 79.0
79.0

99.0 .307
.307

.949 .724
.628

A= '3i,:3 Ac Cw= .692

100 24.3
12.0

12 1801B
12 U0IB

Urban Lawn
Urban Lawn

507.
507.

657.
50X

Offic./Corcl/Rsdn.
CvcCntr/R.sort ••..

74
74

2.61 80.1
88.1

99.8 .372
.372

.955 .751
.664

500

A= 36.3 Ac

24.3
·12.0

A= 36.3 Ac

12 U07.B
12 1001B

Urban Lawn
Urban Lawn

58X
507.

657.
507.

Offic./Clrcl/Rsdn.
CvcCntr/R.sort. '"

74
74

2.77 80.5
80.5

99.8 .411
.401

CN= :jii
.958 .763

.680

CM= .735

====WATERCOURSE==========
Subr.ach El.v Basin
=l~~!~~=:a=~~f~==!~ttor=~~~~==~~~~lr~~

2400 15 .020 Highly Urbaniz.d ..

====RA I NFALL====================

Vi==:!:~:!}j====C!t~~'11~~~0£~:~~·J~~~~1~~
2 1.20 1.40 8.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

11l5-311l-1985

L= 2400 Lca= 1200 5c=.00625 nbw=.0200

===-RU N OFF :;;r.:a=__D __~:a;;:&=::I=.=a=:_=_-====-=

Rtn
!~~~==~~~.=.~=a__.=-=c~Man::~~=IC.~

2 1.93 15 2.7 2.13 .530 1.13 41
5 1.35 12 3.3 3.48 .574 1.95 71

18 1.62 11 3.6 4.23 .612 2.59 95
25 1.97 9 4.4 5.61 .657 3.68 135
50 2.30 B 5.8 6.87 .692 4.76 174

180 2.61 8 5.0 7.81 .722 5.64 206
508 2.77 8 5.0 8.29 .735 6.89 223

POCz
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POC; ...

U+V+W

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~tr~~~~~I>==============================================================================================================
Rtn Soil Type Vegetative Cover I.p Curve No (CN) Adjusted Curve No (CNI) Runoff Coefficient (Cl
Frq Subarea No Percent Type Dn. Cover Description 8 C D Pi 8 C D I 8 C D I ~vrg
===.========================================================================_=========================================================z

72.3 12 1997.B Urban Lawn 597. 807. Special ties ....... 74 .93 65.8 9.9 .802 .881 . 705
24 .: 2 1997.B Urban Lawn 507. 657. Office/C~rcl/Rsdn. 74 65.8 .002 .573
33.6 12 1097.8 Urban Lawn 507. 507. CvcCntr /Resor t. ... 74 65.8 .092 .442......... .............. ..................

A= 130.7 Ac
......... .............. ..................

Cw: .613

5 72.B 12 1907.8 Ur ban Ldwn 507. 807. Special ties ....... 74 \. 35 72.7 99.0 .069 .915 .744
24.3 12 1907.8 Urban Lawn 50 657. Office/C.rcl/Rsdn. 74 72.7 .860 .616
33.6 12 1007.8 Urban Lawn 507. 50' CvcCntr/Resort .... 74 72.7 .060 .488......... o ••••••••••••• ..................

130.7
., ....... • ••• 0 ••••••••• ..... , ............

A= Ac Cw= .655

10 72.8 12 1007.8 Urban Lawn 507. 80% Specialties ....... 74 \. 62 75.2 99.0 .135 .929 .770
24.3 12 1007.8 Urban Lawn 507- 657. Office/Cmrcl/Rsdn. 74 75.2 .135 .651
33.6 12 1007.8 Ur ban Lawn 507. 50% CvcCntr/Resort .... 74 75.2 .135 .532......... • ••• 0 ••••••••• ..................

A=
......... • •••• a"a' •• a, ..................

130.7 Ac Cw= .687

25 72.8 12 1007.8 Urban Lawn 507. 80% Special ties ....... 74 I. 97 77.5 99.0 .229 .941 .799
24.3 12 1907.8 Urban Lawn 501- 65% Office/CMrcl/Rodn. 74 77.5 .229 .692
33.6 12 100X8 Urban Lawn 507. 507. CvcCntr/Resort. ... 74 77.5 .229 .585......... .............. ....................... .... .... .......... ... , ..............

A= 130.7 Ac Cw= .724

50 72.8 12 1007.8 Urban Lawn 50% 80% Specialties ....... H 2.30 79.0 99.0 .387 .949 .821
24.3 12 100%8 Urban Lawn 507. 657. Office/Cmrcl/Rsdn. 74 79.0 .307 .724
33.6 12 1007.8 Urban Lawn 587. 50% CvcCntr/Resort .... H 79.8 .307 .628......... .............. ..................

A= 130.7 Ac
......... .............. ...................

Cw= .753

A= 130.7 Ac Cw= :777
--------------------------------------------------------------------------------------------------------------------------------------500 72.8 12 1007.8 Urban Lawn 507. 807. Specialties....... 74 2.77 80.5 99.9 ~401 .958 .846

24.3 12 1007.8 Urban Lawn 507. 657. Office/C.rcl/Rsdn. 74 80.5 .401 .763
33.6 12 100%8 Urban Lawn 507. 50% CvcCntr/Resort.... 74 80.5 .401 .680

A= 130.7 Ac

====R~ I N F ~LL====================
Rtn M.p V.lues Calcul.ted/Corrected Value.
Frq P6 PH PI P2 P3 P6 P24
========================================

.939

.751
.664

.955.372
.372
.72

99.080.1
80.1
80. I

POC;

Cw= .788

====~U~CJF~===========================
Rtn
Frq PI Tc Cw q g
=================-=========-==========~====

2 0.93 35 3.0 1.33 .613 0.82 108
5 1.35 27 3.8 2.26 .655 1. 48 19~

10 1.62 24 4.3 2.92 .687 2.00 26'
25 1.97 21 4.9 3.81 .724 2.76 36
58 2.30 20 5.2 4.57 .753 3.44 45'

100 2.61 18 5.7 5.49 .777 4.27 562
5002.77 17 6.15.99.7884.72 621

2.61

nbw=.0200

74
74
74

Highly Urbanized ..
Highly Urbanized ..
Highly Urbanized ..

Sc=.00442

.020
.020
.020

18
4
7

Lca= 3100

Specialties .....•.
Office/C.rcl/Rsdn.
CvcCntr /Resort. ...

4300
1100
800

L= 6200

====W~tr~R CDUR~~=========
Subreach Elev S•• ln

Length Diff Factor W.tercourse Type
================-===================

807.
65%
50'

507.
507.
50%

I. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
I. 71
2.06
2.51
2.93
3.33
3.53

Urban Lawn
Urban Lawn
Urban Lawn

1. 07
1. 55
1. 87
2.28
2.65
3.02
3.20

I. 01
1.47
1.77
2.16
2.51
2.86
3.03

0.93
I. 35
1. 62
I. 97
2.30
2.61
2.77

12 100%8
12 1007.8
12 1001.8

I. 40
2.00
2.40
3.00
3.40
4.00

72.8
24.3
33.6

I. 20
I. 70
2.00
2.60
2.80
3.40

2
5

18
25
50

180
500

11l5-30-1985

100



APPENDIX B

HYDROGRAPH CALCULATIONS FOR SECORD STREET

STORKDRAIN REQUIREMENTS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

POINT 01 (POC u) POINT 02 (POC Vi) POINT 03 (POC v")



- - - - - - - - - - - - - - - - - - -
DISCHARGE HYDROGRAPrl-­

Dlsch~rqe Pt, 1 11-4~)

Startlnq 11.fOe: e· (mini
Stopping Time: 60
Time Increment: 5

PREClr'I TATIOI,;--
A: 71.80 (Ac)
Cw: .786
Te: 14 (min)
PI: 2.60 P2: 2.88

TRIAL BASIN SIZE--
Qp= 351 Vt= 12.228

Reduced Pea~': 0
Approx Vol= AF

DETENTION/BREAKOUT DATA--
WSE Vsto Qol

Iil
_______ 50
_______ 50

460

Qo2
12l

140
14121
14121

DISCHARGE TRAVEL DATA-­
Qo1 Vel Qlost

o 5.12l 0
100i1l 5.0 0

Q02
12l

101210

Vel
1.11l.11l
111l.11l

Qlost
I1l
I1l

Destination Pt: 2
Reach Length: 1100

Destination Pt: 1.0
Reach Length: 111l11l0

I
I

I

Inflow Peak Discharge/Time
351 20.02

Do you want a detailed printout?

Outflow
Discharge 1
Discharge 2

(Y/N)

Peak Discharge/Time
211 211l.11l2
1411l 15.11l11l



- - - - - - - - - - - - - - - - - - -
D_3LhARGc .,YDRCJGRAF'H-­

ulschd~ae Pt: ~ \1-40)
3t~rtlnq Time: 0 (min)
3toppinq lime: b0
Time Increment: 5

F 'E,:IPITAT10N--
,..;: 22.60 (AL.)
C~'j: .839
Tc: 7 (,T,iil)

PI: 2.6~ P2: 2.88

TRiAL B'~IN Sll~-­

Qp= 157 vt=
~EdLtcec P(~ak:

Appr':lx Vol=

4. 1III8
Iil

AF

DETENTION/BREAKOUT
l~SE Vsto

OAT
Qo1

o
111100

Q02
Ql
\J

DISCHARGE TRAVEL DATA-­
001 Vel Qlost

Ql 5.0 Iil
1000 5.0 ~

Qo2 Vel Qlost

DestlnatT~~-Pt;--i

Reach Length: _
Destination Pt: 3
Reach Length: 1000

Outflow Peak DIscharge/Time
Discharge 1 298 23.69
Discharge 2 0 ~.Ql0

Inflow Peak Discharge/Time
298 23.69



- - - - - - - - - - - - - - - - - - -
!;.SCHARGE HYDRUbhAPH-­

D.scharge Pt: 3 (1-4~)

StartIng lIme: 0 (~in)

Stopp.ng Time: 6~

Time Increioent: 5

Fn'ECIPI rf'tTION -
A: 36.311) (Hc)
C\I'J: .722
Tc: 8 (min)
PI: Z.6QJ ~2: 2.88

TRIHL BA31N 51 'E-­
Op= 2~5 Vt=

Reduced Pei1.k:
Appr.ox Vol =

5,679
o

AF

DETENTION/BREAKOUT
~JSE Vsto

DATA-­
(;101

~

10 0

Qo::
QJ
121

DISCHARGE TRAVEL DATA-­
Qol Vel Olost

o 5.1Z1 0
1000 5.0 0

002
o

Vel Qlost

Destination Pt: ~3

Reach Length: 1000
Destination Pt: 11
Reach Length: 1000

Inflow Peak Discharge/Time
397 27.02

Do you want a detailed printout?

Outflow
Discharge 1
Discharge 2

(Y /N)

Peak Discharge/Time
397 27.02

o 27.02

(



- - - - - - - - - - - - - - - - - - -
PoiT>~: @1

HYDROGRAPH CALCULATION RESULTS
Johnson, Brittain & Associates

CvcCntr-Plz 0~=W~1~~5go CB sizi
2690.01
05-31-1985

:.II:==- INFLOW HYDROGRAPH ==========::11= ===== STORAGE/DISCHARGE &=====c========&==» ===-=:1: DOWNSTREAM FLOW c=c==a •• ==.===== .. :az......=.=••••
Pt 0 Pt 0 Pt 0 To 01 lTD Pt 21 Tile to lTD Pt 101 Ti.e to

Prep IGo01 IGo01 IGo01 G n Gin Vsto WSE Go 1 Go2 Glost Vel OS Pt Gol Glost Vel D5 Pt Go2
==========================a=========_ ==========c=============cc============_==== z:======~====c========c=&==a===.===a====.===.=====.====

0 0 0 0 0.000 0.00 n 0 0 5.00 3.67 0 0.00 I. 67 0

5 43 0 0 0 43 5 43 0.000 ~.00 11 32 0 5.00 £.67 11 0 '0.00 6.67 32
10 121 0 0 0 121 10 121 0.000 0.00 32 B9 0 5.00 13.67 32 0 10.00 11.67 BQ
15 22Q 0 0 0 229 15 229 0.00~ 0.00 89 140 0 5.00 lB.67 89 0 1~.00 16.67 140
20 350 0 0 0 350 20 350 0.000 0.00 21~ 140 0 5.00 23.67 210 0 10.00 21.67 1~0

20.02 3~i; 0 0 0 351 20.02 351 0.000 0.00 211 140 0 5.00 23.69 211 0 111.00 21. 69 140
25 280 ~ Iil 0 280 25 2B0 0.000 0.00 140 140 0 5.00 2&.67 140 0 10.00 26.67 140

30 212 0 0 212 30 212- 0.000 0.00 i2 148 0 5.00 33.67 72 0 10.00 31.67 l'e
35 159 0 0 159 35 159 0.000 0.00 42 117 0 5.00 3e.67 42 0 1~.00 36.67 117
40 114 0 0 114 40 114 0.000 0.00 30 B4 0 5.00 4 .67 30 0 10.00 '1.67 84
45 79 0 0 79 45 79 0.000 0.00 21 5B 0 5.00 4&.67 21 0 10.00 46.67 5a -r'T50 55 0 0 55 50 - 55 0.000 0.00 14 40 0 5.00 53.67 14 0 10.00 51. 67 '48 --'

55 39 0 0 3"9 55 39 0.000 8.00 10 2B " 5.00 58.67 18 0 0.00 56.67 28
60 27 0 0 27 60 27 0.000 0.00 7 20 0 5.00 6 .67 7 0 10.00 61. 67 20

=ca_==============:====_=_=:===_====c==== ==.======.====.===••••=....=c~caca=••=••••• ~ =~•• c ••a •••• ~=•• c ••••••••••••••c.c=••••••=••=•••••••• I2e.02 3~1 0.0e 211 lU 23.69 211 16.67 141

I



- - - - - - - - - - - - - _. - - - - -
P<>.i n r:: t2':2

HYDROGRAPH CALCULATION RESULTS
Johnson, Brittain & Associates

CvcCntrPlz Wells Fargo CB sizi
2690.01 05-19-1985
05-31-1985

z:;r.::.a INFLOW HYDROGRAPH z==_===:;: :z:zz:z: STORAGE/DISCHARGE =:;r.=:za ••••=•• :a=•• :z= =.a:a: DOWNSTREAM FLOW •• =.====3.: •••••••••••••••••••••
Pt 1 Pt 0 Pt To .1 (To Pt 3) Ti .. to (To Pt 0) Ti .. toPrep (001 ) (0001 (000 0 n Oin Voto WSE 001 002 Oloot Vel OS Pt Qol Oloot Vel OS Pt 002===============_====z====:z====== a:za ••• ==a===a:z::=======::z====_==ac=:z•• =_=_ =======.2= •••=.===.a•• :=========••••===.:.=•••• ===.===

0 ~ 0 0 0 0 0 0.000 0.00 0 0 0 5.00 3.33 0 0 0.00 0.00
3.67 18 0 0 18 3.b7 18 0.000 0.00 18 0 0 5.00 7.00 18 0 0.00 0.00

5 29 2 0 0 31 5 31 0.000 0.00 31 0 ~.00 8.33 31 0 0.00 0.00 0
10 83 15 0 0 98 10 98 0.000 0.00 98 0 5.00 13.33 98 0 0.00 0.00 0
;5 156 43 0 0 199 15 199 0.000 0.00 199 0 5.00 18.33 199 0 ~.00 0.00 0

15. 6 157 43 0 0 200 15.06 200 0.00e 0.00 200 0 5.00 18.40 200 0 0.00 0.00 0:0 115 119 0 0 _34 20 234 0.000 0.00 234 0 5.00 23.33 234 0 0.00 0.00 0
2:! .69 88 211 0 0 :'98 23.69 298 0.000 0.00 298 0 5.00 27.02 298 0 0.00 0.00 0

:5 79 192 0 0 271 25 271 0.000 ~.~0 271 0 5.00 23.33 271 0 0.00 ~.00 0

30 51 121 0 0 172 30 172 0.000 0.00 172 0 0 5.00 33.33 172 0 0.00 0.00 0
'5 31 61 0 0 92 35 92 0.000 0.00 92 0 0 5.00 38.33 92 0 0.00 0.00 0
40 20 37 0 0 57 40 57 0.000 0.00 57 0 0 5.00 43.33 57 0 0.00 0.00 0
45 12 27 0 0 40 45 40 0.000 0.00 40

~
0 5.00 48.33 40 0 0.00 0.00 0

50 8 19 0 0 27 50 27 0.000 0.00 27 0 5.00 53.33 27 0 0.00 0.00 0

55 6 13 0 0 19 55 19 0.000 0.00 19 0 0 5.00 58.33 19 0 0.00 0.00
60 4 9 0 0 13 60 13 0.000 0.00 13 0 0 5.00 63.33 1< 0 0.00 0.00

=======================&3================ a:z.=.==c.=.m==z==.=Z.Z==CE=CCZ.:.= ••=•••• == .==.==:c••••== ••• z: •• =••••••••:.:•••c:.c=••••••••••••
23.69 298 0.0B 298 27.B2 298 B. ee



- - - - - - - - - - - - - - - - - - -
P<>.i n -t:- :: t2'3

HYDROGRAPH CALCULATION RESULTS
Johnson, Brittain & Associates

CvcCntrPlz
0~=1~=I~~5go CB sizi

2690.01
05-31-1985

===== INFLOW HYDROGRAPH =-== =-=:;:-=:::::1====== ===== STORAGE/DISCHARGE =.====&=~.=.==.=.== =a=== DOWNSTREAM FLOW .==.=:• ., ••• ==== ••••• :::;:•••••••=••Pl 2 Pl 0 l 0 Tolal lTo Pl 13) Ii .e to lTo Pt III Ti.e tcPrep 1001) IQ00) 000) Din Qin Vsto WSE Qol Q02 Dlool Vel OS Pt Dol Dlost Vel OS Pt Q02=============z=:=====c====== ::=========== ==C===_====_====_=_====_:=:;:=.aa_:c====::==== =.====c:.cu••• =.=.==•• s:.=•• ::iI.= ••••=.= ••••=•• :;:::.z=.=.=

0 0 0 0 0 0 0 0.000 0.00 0 \\ e 5.00 3.33 0 0 0.a0 0.003.33 19 0 0 0 19 3.33 19 0.000 0.00 19 0 0 5.00 0.67 19 0 0.80 8.00
5 35 8 0 0 44 5 44 0.000 0.00 44 0 0 5.00 8.33 44 0 0.\10 0.\10 07 58 18 0 0 77 7 77 0.000 0.80 77 0 0 5.00 10.33 77 0 0.110 0.00 010 100 50 0 0 150 10 150 0.000 0.00 150 0 0 5.00 13.33 150 0 0.011 . 0.110 015 194 129 0 II 323 15 323 0.0110 0.00 323 0 0 5.00 18.33 323 0 o.n 0.011 II15.87 2115 148 0 0 3"53 15.87 "35.) 0.000 0.00 353 0 0 5.00 19.20 353 0 0.\\11 0.00 018.40 179 2e0 0 0 379 18.40 379 0.000 0.011 379 0 0 5.00 21.73 379 0 0. II 0.00 020 162 ,04 0 0 366 20 )66 0.0011 0.110 366 0 0 5.011 2::.33 366 0 0.110 0.00 025 115 259 0 0 374 25 374 0:000 0.00 374 0 0 5.00 28.33 374 II 0.1l1l 0.110 027.02 99 ,98 0 0 397 27.112 397 0.000 11.00 397 0 0 5.00 33.36 397 II 0.1l0 . 11.00 0

30 77 237 0 0 314 30 314 0.000 0.00 314 0 0 5.00 33.33 314 0 0.il0 0.110 035 49 142 0 0 191 35 191 0.000 0.00 191 0 0 5.011 38.33 191 0 0.\111 0.00 040 31 77 0 0 108 40 108 0.000 0.00 108 0 0 5.00 43.33 108 0 0.00 0.00 045 20 50 0 0 70 45 70 0.000 0.00 70 0 0 5.00 48.33 70 0 0.011 0.00 050 13 35 0 0 48 50 48 0.000 0.00 48 0 0 5.00 53.33 48 0 0.00 0.00 0
55 9 24 0 0 33 55 33 0.000 0.00 33 0 5.00 58.33 33 0.0a 0.0060 6 17 0 0 23 60 23 0.0Be 0.011 23 II 5.110 63.33 23 0.1111 0.110

=======•• aC ••=====_===_=== •• ====.==_acc== •• =_==c ••• ===_==_==== •• ===a•••• :_=======:_= =••••••••••••••••••••=~~.C••• ~=E••C.==:•••••=.~.....
27.112 397 11.00 397 0 31.36 397 0.n
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APPENDIX C

HYDROLOGIC CALCULATIONS FOR DETERMINATION OF

EXISTING SCOTTSDALE ROAD STORKDRAIN

(POCs a, b, c, d)



- - - - - - - - - - - - - - - - - - -
poc: .a

A .• (Acm. S. IS)

PCFCD HYDROLOGY METHOD
Johnso~~ Brittain & Associates, Inc

05-3'21-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~Ir~~~~~~==============================================================================================================
Rtn Soil Type Vegetative Cover Imp Curve No (CN) Adjusted Curve No (CNf) Runoff Coefficient lei
Frq Subarea No Percent Type Dns Cover Description 6 C D PI 6 C D I 8 C D I "vrg
~=====================================================================================================================================

59.5
19.1

12 100%&
12 100%8

Urban Lawn
IJrban Lawn

50%
50%

60%
50%

Specialties .
CvcCntr/Resort. .•.

74
74

.93 65.6
65.8

99.0 .002
.002

.881 .705
.442

A= 76.6 Ac Cw= .641

,,= 78.6 Ac Cw= : i,S2
10 59.5

19.1
12 100%8
12 100%6

Urban Lawn
Urban Lawn

50%
501.

807.
507.

Speci al ti es •....•.
CvcCntr IResor t. •.•

74
74

1. 62 99.0 .135
.135

.929 .770
.532

======================================================================================================================================

====~~ I NF~LL====================
Rtn Hap Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

1.20 1.40 0.93 1.01 1.07 1.17 1.37
1.70 2.00 1.35 :.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.0~ 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

- -- - ._------ ---- - --_._--------------------------------_.~
•••• • •••• 01. •••• •••• •••• •••• • •••

.821

.628

• B46
.6B0

.799

.565

87
149
19&
266
334
402­
4'6

ew= . B06

ew= .747

Cw= .774

Cw:: .796

CN= .712

.955

.956

.941

.949

I. 10
1.87
2.49
3.36
4.21
5.08
5.63

.641

.682

.712

.747

.774

.796

.806

.401

.401

.372

.372

.229

.229

.307

.307

2.2 1.72
2.6 2.75
2.9 3.50
3.3 4.50
3.6 5.45
3.8 6.3B
4.2 6.9B

99.0

99.0

99.0

99.0

23
19
17
15
14
13
12

0.93
I. 35
1. 62
I. 97
2.30
2.61
2.77

2
5

10
25
50

100
500

Bil. 5
80.5

80.1
80.1

79.0
79.0

77.5
77.5

====R U 1" 0 F F =======================
Rtn

!~~==~!~====!~====~==========~~==- q====-~-

2.77

2.61

1. 97

2.30

nbw=.0200

74
74

74
74

74
74

74
74

Highly Urbanized ..

Sc=.00300

.020

Lea" 1500

Specialties ••...•.
CvcCntr/Resort .•..

Special ties •......
CvcCntr/Resort .•..

Specialties ...•.•.
CvcCntr /Resort. ..•

Special ties .
CvcCntr/Resort ..•.

3000

L= 3000

B01.
501.

807.
50!.

807.
507.

801.
501.

501.
501.

501.
501.

501.
501.

507.
501.

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

Urban Lawn
Urb"" Lawn

Urban Lawn
Urban Lawn

12 1001.8
12 1001.8

12 1001.8
12 1001.8

12 1001.8
12 1001.B

12 1001.8
12 1001.6

59.5
19.1

59.5
19.1

59.5
19. I

78.6 Ac

59.5
19.1

A= 76.6 Ac

A= 78.6 Ac

A= 78.6 Ac

,,= 76.6 Ac

25

50

500

100

I
f

t
to

I
r,
1
l
i

'1)5-3'1)-1985 poc: .a



- - - - - - - - - - - - - - - - - - -
poc: b

A+El •. (Acm. S)

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl d
JElA No 2690
Opened

======~~'-~~~~~IJ===~==========================================================================================================
Rtn Soil Type Vegetative Cover lop Curve No ICN) Adjusted Curve No (CNf) Runoff Coefficient' ~l
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD I BCD I Avrg
;~==================================================== ================================================================================

1~~.5
"".1

12 1001.8
12 1007.&

Urban Lawn
Ur ban Law"

807.
507.

Specialties .
CvcCntr/Resort. .

74
74

.93 65.8
65.8

99.0 .002
.002

.881

A= 158.6 At

5 103.5
55. I

12 1001.8
12 1007.8

Urban La"n
Urban Lawn

5117.
sa;:

807.
507.

Specialties .
CvcCntr /Resort .

74
74

I. 35 72.7
72.7

99.0 .060
.060

.915 .44
,J88

A= iss:;' Ac

10 103.5
55.1

12 1007.8
12 100' 8

Urban Lawn
Urban Lawn

807.
507.

Specialties .
CvcCntr/Resort .

74
74

1. 62 75.2
75.2

99.0 .135
.135

.929 . 70
.532

A= 15B.6 Ac C.= : ~87'

25 103.5
55. I

12 1007.8
12 1007.8

Urban Lawn
Urban Lawn

507.
507.

807.
50/,

Specialties .. , .
CvcCntr/Resort. .

74
74

I. 97 77 .5
77.5

99.0 .229
.229

.941 .799
.585

A= 158.6 Ac

50 103.5
55.1

12 l007.B
12 1007.B

Urban Lawn
Urban Lawn

507.
507.

807.
507.

Specialties .
CvcCntr/Resort .

74
74

2.30 79.0
79.0

99.8 .307
.307

.949 .e21
,628

======================================================================================================================================

c.: .778

C.= :788

. ,,46

.080

.839

.064

.958

.955

.401

.401

.372

.372
99.0

99.080.5
80.5

80.1
80.1

2.77

2.61

74
74

74
74

Specialties .
CvcCntr/Resort .

Specialties .
CvcCotr/Resort .

80Y.
51l7.

80%
50Y.

511X
51l7.

50%
50X

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

12 1007.8
12 1007.8

12 1007.B
12 1007.8

103.5
55.1

103.5
55.1

A= iss:;' At

A= 158.6 Ac

A= 158.6 Ac

100

500

t

,
I

====~~ I NF~LL====================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

====~~'-ERCOURS~==========

Subreach Elev Basin

~:~~~~===~~J==!:~l~~==~~~~~~~~~~!r~~

====FcUNOFF===========~~======
Rtn
!~~== Pl==__ Tc ==_v ==__~~==3_======

Highly Urbanized ..2
5

10
25
50

100
500

1. 20
1. 70
2.00
2.60
2.80
3.40

I. 40
2.~0

2.40
3.1\0
3.'0
4.1l0

0.93
I. 35
1. 62
I. 97
2.30
2.61
2.77

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

1. 07
1. 55
1. 87
2.28
2.65
3.02
3.20

1. 17
I. 71
2.06
2.51
2.93
3.3.
3.53

I. 37
2.01
2.43
2.97
3.47
3.95
4.19

4300

L= 4300

18 .020

Lc a= 2200 Sc=.00419 nbw=.0200

2
5

10
25
50

100
500

0.93
1. 35
1. 62
I. 97
2.30
2.61
2.77

2.­
3.­
3.:
4.:
4.=
5. I
5 .•

I. 57
2.60
3.31
4.26
5.24
b.19
6.57

.614

.055

.687

.725

.754

.778

.788

0.96
I. 70
2.27
3.09
3.95
4.82
5.18

05-30-1985 poc:: b
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A+B+C. (Acm. S1

PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates~ Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~?\II~~Ei~~~==============================================================================================================
Rtn Soil Type Vegetative Cover Imp Curve No ICN) Adjusted Curve No ICN.) Runoff Coefficient IC)
Frq Subarea No Percent Type Dns Cover Description 8 C 0 PI 8 COl COl Avrg
======================================================================================================================================

2 10,.5
4?9
90.6

12 1001.8
12 1001.B
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

501.
501.
50'!.

801.
657.
50Y.

Specialties .•.....
Office/Cmrcl/Rsdn.
CvcCntr IResort ....

74
74
74

.93 65.8
65.8
t.5.8

99.0 .002
.002
.002

.881 .7\15
.5 3
.H2

A= 239.0 Ac Cw= .5S0

5 103.5
44.9
90.6

12 1001.8
12 100U
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

507.
507.
507.

80Y.
651.
501.

Specialties .
Offlce/C.rcI/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 35 72.7
72.7
72.7

99.0 .060
.060
.060

.915 .7;4
.616
.48a

A= 239.0 Ac Cw= .6 3

10 103.5
44.9
90.6

12 1001.8
12 1001.8
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

507.
501.
50Y.

B0Y.
65Y.
50/.

Sp e Cl-a 1ties :-.-..•..
Offlce/Cmrcl/Rsdn.
CvcCntr IResort ....

74
74
74

I. 62 75.2
75.2
75.2

99.0 .135
.135
.135

.929 .770
.651
.532

A= 239.0 Ac Cw= .657

25 103.5
44.9
90.6

12 1001.8
12 1001.8
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

50Y.
50Y.
501.

801.
65Y.
S0Y.

Specialties .
Office/Cmrcl/Rsdn.
CvcCn tr IResort. .•.

74
74
74

1.97 77.5
77.5
77.5

99.0 .229
.229
.229

.941 .799
.692
.585

A= 239.0 Ac Cw= : 698
50 103.5

44.9
9\l.6

12 1001.8
12 1001.8
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

501.
507.
507.

801.
6SY.
50Y.

Specialties •.•••.•
Office/Cmrcl/Rsdn.
CvcCntr/Resort. •..

74
74
74

2.30 79.0
79.0
79.0

99.0 .307
.307
.307

.949 .821
.7 4
.628

A= 239.0 Ac Cw= .730

100 103.5
44.9
90.6

12 1001.8
12 1001.8
12 1001.8

Urban Lawn
Urban Lawn
Urban Lawn

501.
50%
501.

801.
651.
507.

Specialties ....•..
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

2.61 80.1
80. I
80. I

99.0 .372
.372
.372

.955 .8_9
.751
.664

A= 239.0 Ac Cw= .750

500 103.5
44.9
90.6

12 1001.8
12 1001.8
12 100IB

Urban Lawn
Urban Lawn
Urban Lawn

507.
501.
501.

801.
651.
501.

Specialties ..•....
Office/Cmrcl/Rsdn.
CvcCntr IResort. .••

74
74
74

2.77 80.5
80.5
80.5

99.0 .401
.401
.401

.958 .846
.763
.680

A= 239.0 Ac Cwo .7b7

Lca= 2800

Highly Urbanized .. 19'
341
46:
6H
82'
99"

110-

0.79
I.H
1.92
2.60
3.42
4. t S­
4.5"

.580

.623

.657

.698

.730

.756

.767

1. 36
2.26
2.92
3.81
4.69
5.49
5.99

2.7
3.5
3.9
4.4
4.9
5.2
5.5

3~

27
24
21
19
18
17

0.93
1. 35
I. 62
1. 97
2.30
2.61
2.77

2
5

10
25
50

100
500

===~UNOFF=====================
Rtn

!~~===!l====l;==============~~===~===~_

nbw=.02005c=.00411

.02023

L= 5600

5600

====~A I NFALL====================

~~~==:!6 V:!JJ====cll::~a!j:::o!j:~~e!~::~!l~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47
00 3.40 4.00 2.61 2.86 3.02 3.33 3.95

500 2.77 3.03 3.20 3.53 4.19

<!l5-30-1985 POC;
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A+B+C+D

d PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates f Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 26911:
Opened

======~~'-~~~b1~r>==============================================================================================================

Rtn Soil Type Veget.tive Cover Imp Curve No (CN) Adjusted Curve No (CNo) Runoff Coefficient ICI

~=~==~~:~~~===~~==!~~~e:~=======~!~======~~~===So~~~== ===~~s~~~~~~~=======~==E==!====!l=====~====E====~====l ======~====S====~====~===~vrg=
103.5 1: 1081.9 Urb.n L.wn 501. 801. Speci.ltles....... 74 .93 b5.8 °".0 .002 .881 .7~5
88.2 12 1007.8 Urb.n L.wn 501. bSI. OffIce/Cmrcl/Rsdn. 74 b5.8 .002 .5-3

11.0 12 100'.8 Urb.n L.wn ::01. 501. CvcCntr/Resort .... 74 b5.8 .002 ....·2

Cw= . ::~3

103.5 12 1001.8 Urb.n Lawn 501. 801. Spec I .1 ti es ....... H l. 35 72.7 9°.0 .0b0 .915 .j!.t.

88.2 12 100;:B Urb.n Lawn 501. b51. Office/Cmrcl/Rsdn. 74 72.7 .0b0 .0:"
117.0 12 100ZB Urb.n Lawn 50;: 501. CvcCn tr /Resor t .... 74 72. 7 .0b0 .4:8

......... . ............ , •••••• ,to' ••••••••

A= 308:7 Ac
......... , •••••• 0 •••••• 0 •••••••••••••• ,0'

Cw= .0.0

10 103.5 12 1001.8 Urb.n Lawn 5~n 801. Soeci.l ti es ....... 74 1. b2 75.2 99.0 .135 .929 .re
88.2 12 1001.8 Urb.n Lawn 501. b51. Office/Cmrcl/Rsdn. 74 75.2 .135 • b~1

117.0 12 100;:8 Urban L.wn 501. 501. CvcCntr /Resort. ... 74 75.2 .135 .5:.2
•••.•.• 0. o ••••••••••••• . .................

A= 308:7 ......... • •••• to ••••••• . .................
Ac Cw= .b'6

25 103.5 12 1001.8 Urb.n L.wn 501. 801. Specialties ....... 74 1. 97 77.5 9S.0 .229 .941 .7'=9
88.2 12 1001.8 Urb.n L.wn 50;: b51. Office/Cmrcl/Rsdn. 74 77.5 .229 • b 2

117.0 12 1001.8 Urb.n L.wn 50;: 501. CvcCntr/Resort .... 74 77.5 .229 .585
......... . ............. . .................

A= 308.7
. , .. ,., .. , .... " ... , ... ., , ........... , ...

Ac Cw= .0=-
50 103.5 12 100%8 Urban LaHn 50;: 801. Speci.lties ....... 74 2.30 79.0 99.0 .307 .949 .671

88.2 12 1001.8 Urb.n LaHn 50;: b51. Office/Cmrcl/Rsdn. 74 79.0 .307 · 72~
117.0 12 100%8 Urb.n LaHn 50;: 501. CvcCntr /Resort .... 74 79.0 .307 · bn

......... ......... , .... . .............. , ..
A= 308:7 ......... . ......... , ... . .................

Ac Cw= .7~~

100 103.5 12 1001.8 Urb.n LaHn 50;: 801. Speci.l ti es ....... 74 2.bl 80.1 99.0 .372 .955 .en
88.2 12 100;:8 Urb.n L.wn 50X 651. Office/Cmrcl/Rsdn. 74 80.1 .372 .7:: j

117.0 12 1001.8 Urb .n Lawn 50Z 501. CvcCntr/Resort .... 74 80.1 .372 · be... , ..... . ............. . .................
A= 3~e:7

. , ..... ,. , ............. .., ........ , .... ,.
Ac Cw= .74 .,

500 103.5 12 100;:8 Urb.n Lawn 501. 801. Speci.lties ....... 74 2.77 80.5 99.0 .401 .958 .8 c
88.2 12 100' 8 Urb.n Lawn 501. b51. Office/Cmrcl/Rsdn. 74 80.5 .401 .7<:3

117.0 12 100;:S Urban Lawn 511% 501. CvcCntr/Resorl. ... 74 80.5 .401 · bee......... . ............. . .................
A= 308:7 ......... . ............. . .................

Ac Cw= .7St

====RUNO F F =========================
Rtn

!~~===!l====l~====~==========S~-===~=======

====R~ I NF~LL==================== ====~A'-~RCOU~~~=========
Rtn Ha~bV.l~~~ C.lcul.ted/Corrected V.lues Subre.ch Elev S.sin
Frq PI P2 P3 Pb P24 Length Oi ff F.ctor W.tercourse Type
======================================== ====================================

2 1. 20 1. 40 il. 93 1. 01 1. 07 1. 17 1. 37 b900 28 .020 Highly UrbanizE'd ..
5 1. 70 2.00 I. 35 1. 47 1. 55 1.71 2.01 ..................

10 2.011 2.40 I. b2 1.77 I. 87 2.8b 2.43 ..................
25 2.b0 3.00 I. 97 2.lb 2.28 2.51 2.97 ..................
50 2.80 3.40 2.30 2.51 2.b5 2.93 3.47 ..................

100 3.40 4.00 2.bl 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4. I L= b900 Lc.= 3500 Sc=.01140b nbw=.0200

2
5

10
25
50

100
500

0.93
1. 35
1. 62
1. 97
2.30
2.bl
2.77

42
33
29
25
23
21
20

2.7
-.5
·.0
!.b
5.0
S.5
5.8

1. 18
1. 99
2.61
3.45
4.23
5.114
5.51

.5b8

. b1e

.b4b

.b87

.720

.747

.759

0.b7
1. 22
1. b9
2.37
3.04
3.77
4. 19

209
379
525
739
947

1173
1303

05-30-1985 poc: d



APPENDIX D

HYDR.OLOGIC CALCULATIONS FOR SCOTTSDALE ROAD

STORKDRAIN WITH DRAINAGE AREA TRUNCATED AT INDIAN SCHOOL ROAD
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B

b • PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates~ Inc

1215-3121-1985

CvcCntrPlz Sctsdl Rd
JBA No 269121
Opened

======~~'-~F<~~~~==============================================================================================================

Rtn Soil Type Vegetative Cover lip Curve No (CN) Adjusted Curve No ICNt) Runoff Coefficient IC)

~=~==~~b:~;~===~~==!;~~e~l=======~J~======~~~===So~~~=====~~s~~~~~~~=======~==;==!====!l=====~====;====~==== l===========S====~====~===~~J=
(

44. ~

36.~

12 100';
12 1004;

Urban Lawn
Urban Lawn

50'
50Y.

80Y.
50%

Specialties .
CvcCntr/Resort. .

.93 65.8
65.8

99.0 .0~2

. ~~2
.881 .705

.442

Cw: .587

5 44.~

36.~

12 10~4B

12 1~~Y.P

Urban Lawn
Urban Lawn

507­
5~Y.

80Y.
5~Y.

SOECialties .
CvcCntr/Re5ort. .

74
74

I. 35 72.7
72.7

99.0 .~60

.060
.915 .744

.488

•••• ,.... •• ••• •••••• ••• • ••• Of to.o, .to, •••

A: g~. 0 Ac Cwo .629
--------------------------------------------------------------------------------------------------------------------------------------
1~ 44.0 12 10~Y.3 Urban Lawn 50Y. 8~Y. SpeCIalties.. ..... 74 1.62 75.2 99.~ .135 .929 .770

36.~ 12 100'8 Urban Lawn 5~Y. 5~Y. CvcCntr/Resort.... 74 75.2 .135 .532

Cwo .703

Cwo .663

Cwo : 734

.799

.585

.821

.626
.949

.941

.307

.3~7

.229

.229

99.0

99.0

79.0
79.0

77.5
77.5 .

1. 97

2.3074
74

74
74

Special ties .
CvcCntr/Resort .

SpEcial ties .
CvcCntr/Resort .

80Y.
50Y.

80Y.
50Y.

50'4
50'4

50Y.
5~Y.

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

12 100%8
12 10048

12 100'48
12 10~Y.B

H.~

36.~

44.0
36.0

A: 20.0 Ac

A: 8~.~ Ac

25

50

I
1
i
i

100 44.0
36.0

12 10048
12 100%8

Urban Lawn
Urban Lawn

50X
5~'4

8~Y.

50Y.
Specialties .
CvcCntr/REsort .

74
74

2.61 8~. 1
8~. 1

99.0 .372
.372

.955 .839
.664

;

A: 80.~ Ac Cwo .760

500 44.0
36.0

12 100XB
12 100%8

Urban Lawn
Urban Lawn

50Y.
50X

804
50X

Specialties .
CvcCntr IResort .

74
74

2.77 80.5
80.5

99.0 .401
.401

.958 .846
.680

A: 80.0 Ac Cwo .771

====~ATER:CDUR:S~==========

Subreach Elev 8asin

;~~~~~===~~:==!~~l~~==~~~~~~~~~~2y~~

Lca: 1600

Highly Urbanized ..

====R~ I NFALL====================

~~i==:!:~:!JJ====c!l:~~all::~o!~:~~el~~:~u!l~
2 1.2~ 1.40 0.93 1.011.071.171.37
5 1.7~ 2.~~ 1.35 1.47 1.55 1.71 2.~1

10 2.~~ 2.4~ 1.62 1.77 1.87 2.~6 2.43
25 2.60 3.~0 1.97 2.16 2.28 2.51 2.97
50 2.8~ 3.4~ 2.30 2.51 2.65 2.93 3.47
10~ 3.4~ 4.~0 2.61 2.86 3.02 3.33 3.95
50~ 2.77 3.03 3.20 3.53 4.19

320~

L: 3200

16 .020

5c:.00500 nbw:.e20~

====R UNO F F ========================
Rtn

!~~===!l====l~--==~==========S~====~=====g
2 0.93 20 2.7 1.86 .587 1.09 88
5 1.35 16 3. 2.99 .629 1.88 152

10 1.62 14 3.8 3.84 .663 2.55 295
25 1.97 12 4.' 4.97 .703 3.50 282
50 2.30 11 4.8 6.00 .734 4.40 355
10~ 2.61 11 4.8 6.82 .76~ 5.18 418
500 2.77 10 5.3 7.48 .771 5.77 465

05-3eJ-1985 poc: b .
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B+C

PCFCD HYDROLOGY METHOD
Joh~son~ Brittaln & Associates, Inc

1Il5-311l-1985

CvcCnt~Plz Sctsdl Rd
JBA No 26911l
Opened

======~~'-~~~~~IJ==============================================================================================================

Rtn Soil Type Vegetative Cover lop Curve No (CNI Adjusted Curve No (CNI' Runoff Coefficient IC)

~~~==~~b;~;~===~~==!;~~e~~=======~l~======~~~===~:~~=====~~s~~~~~~~=======~==;==!====!l=====~====;====~====l===========S====~====~===~~J=

====RA I NF~LL===================

Rtn Hap Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

.6':6

.763

.680

.799

.692

.585

· :21
.724
.623

.-70

.051

.532

· -44
· ~16
· • a8

140
250
337
477
60a
7.3]
618

Cw= .IH

Cw= . 74

Cw= . S'?4

Cw= . :51

.958

.941

.949

.929

.915

.881

0.86
1. 54
2.09
2.95
3.71
4.56
5.06

.551

.594

.638

.674

.708

.736

.749

.481

.481

.481

loS
:.6il
:•. 31
~.38

.2 4
;. 1<;
c.7e

.307

.307

.307

.372

.372

.372

.229

.229

.229

.135

.135

.135

2.8
3.6
~.9

4.7
5.0
5.4
5.8

99.0

99.0

99.0

9 .0

99.0

99.0

9'1.0

27
21
19
16
15
14
13

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

2
5

10
25
50

100
500

79.0
79.0
79.0

80.5
S0.5
80.5

77 .5
77.5
77 .5

80.1
80.1
911. 1

75.2
75.2
75.2

,5.8
~5.8

<05.8

====R U N CJ F F ========================
Rtn

Fr~===!~====l;====~==========S~====~=======

72.7
72.7
'2.7

2.77

.93

1.35

2.61

1. 97

2.30

1. 62

nbw=.0200

74
74
74

74
74
74

74
74
74

74
74
74

74
74
74

74
74
74

74
74
74

Highly Urbanized ..

Sc=.00511

23 .020

Lca= 2300

Specialties .
Office/Corcl/Rsdn.
CvcCntr/Resort ....

Soecialties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

Specialties .
Offlce/Cmrcl/Rsdn.
CvcCntr IResor t ....

Specialties .
Office/Corcl/Rsdn.
CvcCntr/Resort ....

S~ECialties .
Dffice/Cmrcl/Rsdn.
CvcCntr IResort ....

SpEcialties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

Specialt'es .
Dffice/C~rcI/Rsdn.

CvcCntr/~esort ....

4500

L= 4500

====W A'-~R c:a u ~~~ ==========
Subreach Elev Basin

Length Diff Factor Watercourse Type
====================================

80Y.
65X
50X

80Y.
657.
50Y.

807.
65,.
50Y.

807.
65Y.
50Y.

807.
65X
507.

807­
657.
507.

80X
65X
50X

50%
50X
50%

50X
50%
50X

50X
50X
5BX

50X
50X
50X

50X
50%
50X

50,.
50X
50X

50X
50X
507.

1. 37
2.01
2.43
2.97
3.47
3.95
4. 19

1. 17
1. 71
2.06
2.51
2.93

.33
3.53

Urban lawn
Urban Lawn
Urba.n Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urb:w Lawn
Urban Lawn
Urban Lawn

Urban ~awn

Urba awn
Urban awn

Urban Lawn
Urban Lawn
Uroan Lawn

1. 07
1. 55
1. 87
2.28
2.65
3.02
3.20

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

12 100X8
12 100X8
12 100%8

12 100X8
12 100X8
12 100X8

12 100X8
12 100X8
12 100X8

12 100X8
12 100X8
12 100X8

12 100X8
1;' 100X8
12 100X8

1: 100X8
12 100X8
12 180X8

12 100XB
1: 1;)0X6
1: 100H

lo 40
2.00
2.40
3.00
3.40
~.00

44.0
44.9
71.5

44.0
44.9
71.5

44.0
44.9
71.5

44.0
44.9
71.5

44.0
44.9
71.5

44.0
44.9
71.5

44.0
4·.~
71.5

1. 20
1. 70
2.00
2.60
2.80
3.40

A= 160.4 Ac

A= 160.4

A= 160.4 Ac

A= 160.4 Ac

A= 160.4 Ac

A= 168. J ric

p= 160.4 ~c

5

25

50

18

2
5

10
25
50

100
50B

100

500

05-30-1985 poc: c'



- - - - - - - - - - - - - - - - - - -
======~~'-~F<~~~IJ==============================================================================================================
Rtn Soil Type Vegetative Cover Imp Curve No ICNI Adjusted Curve No ICNI) Runoff Coefficient IC)

~~~==~~b;~;~===~~==!;~~e~l=======~~~======~~~===So:~~=====~~s~~~~~~~=======~==~==!====!l=====!====~====~==== l======~====S====~====~==_~~J=

A= 230. I At . C..= : i,23
--------------------------------------------------------------------------------------------------------------------------------------

25 44.0 12 100U Urban Lawn 50% 807. Specialties....... 74 1.97 77.5 99.0 .229 .941 .799
88.2 12 1007.B Urban Lawn 507. 657. Office/Cmrcl/Rsdn. 74 77.5 .229 .692
97.9 12 100%B Urban Lawn 50% 507. CvcCntr/Resort.... 74 77.5 .229 .585

.839

. 751

.664

.821

.724

.628

.744

.616

.488

.770

.651

.532

.705

.573

.442

C.. : .667

C"'; .702

C.= .542

.915

.955

.949

.929

.881

CvcCntrPlz Sctsdl Rd
J8A No 2690
Opened

•372
.372
. 372

.307

.307

.307

.135

.135

.135

.002

.002

.002

.060

.060

.060

99.0

99.0

99.0

99.0

99.0

80.1
80.1
80.1

79.0
79.0
79.0

75.2
75.2
75.2

72.7
72.7
72.7

65.8
65.8
65.8

.93

I. 62

2.61

2.30

I. 35

74
74
74

74
74
74

74
4

74

, 4
74
74

74
'4

Specialties •......
Office/Cmrcl/Rsdn.
CvcCntr/Resort. ..•

Specialties •......
Office/CmrcI/Rsdn.
CvcCntr/Resort ....

Specialties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

Specialties .
Office/Cmrcl/Rsdn.
CvcCntr /Resort ....

Special ties .
Office/Cmrcl/Rsdn.
Cvc Cn t r / nesor t. ...

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

807.
657.
50:4

80Y.
65:4
507.

80Y.
65Y.
507.

80Y.
651­
50Y.

80:4
65Y.
50Y.

5B.
50:4
50Y.

507.
50.
5B.

50Y.
50:4
50Y.

50Y.
50%
50Y.

50Y.
5BY.
501.

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn
Urban Lawn

12 100.8
12 100:4B
12 1001B

12 100:4B
12 100%B
12 10nB

12 100' 8
12 100%B
12 IB0%B

12 100' 8
12 100%8
12 100Y.8

12 100:'8
12 100:'6
: 2 10B' 6

d -

44.0
88.2
97.9

44.0
B8.2
97.9

44.0
88.2
97.9

44.0
88.2
97.9

44.0
88.2
97.9

A= 230.1 Ac

A= 230.1 Ac

A= 230.1 He

A= 230: i At

5

10

50

100

poc:

B+C+D

500

A= 230.1 Ac

44.0
88.2
97.9

12 100.B
12 100Y.B
12 100:4B

Urban Lawn
Urban Lawn
Urban Lawn

50:4
50Y.
50Y.

807.
65Y.
507.

Specialties •......
Office/CmrcI/Rsdn.
CvcCntr IResort. ••.

74
74
74

2.77 80.5
80.5
80.5

99.0 .401
.401
.401

.958 .846
.763
.680

A= 230: j Ac Co= .743

====R~ I N F ALL ===================
Rtn ~ap Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

====~~T~RCOURS~========

Subreach Elev Basin
=l:;;~~~===~~fL=!!~lor_=~~ter~~~~se Ty~~

Lca= 2900

Hig .Iy Urbanized ..

====RUNO F F =======================
Rtn

!~~==!l==~Tc _==v ====== SW==3__== Q
2 0.93 33 2.9 1.38 .542 0.75 1 4
5 1.35 21: 3.7 2.30 .586 1.35 313

10 1.62 23 4.2 2.98 .623 1.86 431
25 1.97 20 4.6 3.93 .667 2.62 1:~8

50 2.30 19 5.1 4.69 .702 3.29 7-:>3
100 2.61 17 5.7 5.64 .731 4.12 9~7

500 2.77 16 6.~ 6.15 .743 4.57 III 1nb ..=.02005c=.00 4 83

.0202B5800

L= 5800

I. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
I. 71
2.06
2.51
2.93
3.33
3.53

I. 07
I. 55
I. 87
2.28
2.65
3.02
3.20

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

0.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

I. 20
I. 70
2.00
2.60
2.80
3.40

2
5

10
25
50

100
500

11l5-30-198.... poc: d-



APPENDIX E

HYDROLOGIC CALCULATIONS FOR. SCOTTSDALE ROAD

STORHDRAIN \lITH DRAINAGE AREA TRUNCATED AT SECOND STREET

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(POCs II
C , dOl)



- - - - - - - - - - - - - - - - - - -
poc:

C

c:: PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates~ Inc

11l5-311l-1985

CvcCntrPlz Sctsdl Rd
JBA No 26911l
Opened

;;====~~,-~~~~~~;=;=;;=====;;;;=======;=========================;=============================================================

Rtn Soil Type Vegetative Cover mp Curve No (CN) Adjusted Curve No (CNt) Runoff Coefficient (CI
Frq Subarea No Percent Type Dns Cover Description BCD PI a C D I BCD I ~ rg
======================================================================================================================================

;4.9
35.5

1" l00;:B
1:' 100Y.B

Urban Lawn
Urbar Lawn

50'
50Y.

b5i:
50Y.

Office/C~rcl/Rsdn.

CvcCntr/Resort ....
74
74

.93 65. a
6:.8

99.0 .002
.002

.881

A= 80.4 Ac Cw= : Si5
44.9
35.5

12 100Y.B
12 l00Y.B

Urban Lawn
Urban Lawn

50Y.
50Y.

65Y.
50Y.

Office/C.rcl/Rsdn.
CvcCntr/Resort ....

74
74

I. 35 72.7
72.7

99.0 .060
.060

.915 .610
• J88

Cw= .59B

Cw= . 55,

.692

.585

.051
· :32

.941

.929

.307

.307

.229

.229

.135

.135

99.0

99.0

99.0

77.S
77.5

79.0
79.0

75.2
75.2

I. 97

I. 62

2.3074
74

74
74

74'
74

Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

Office/Carcl/Rsdn.
CvcCntr/Resort ...•

Office/C.rcl/Rsdn.
CvcCntr IResort. •.•

65Y.
507.

657.
50;:

65Y.
507.

507.
507.

507.
507.

50Y.
50'

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

Urban Lawn
Urb~n Lawn

12 100Y.8
12 100Y.B

12 100Y.8
12 100Y.8

12 100;:8
12 100;:B

44.9
35.5

44.9
35.5

44.9
35.5

A= 80.4 Ac

A= 80.4 Ac

~= 80.' Ac

50

10

25~
I
t
!

I
Cw= • ~ :<

100

500

A= 80.4 Ac

44.9
35.5

A= 80.4 Ac

44.9
35.5

A= . a0: 4Ac

12 100Y.B
12 100;:8

12 100;:8
12 1007.B

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

507.
50Y.

507.
507.

65Y.
507.

657.
507.

Office/Corcl/Rsdn.
CvcCntr/Resort •...

Office/C.rcl/Rsdn.
CvcCntr/Resort ....

74
74

74
74

2.61

2.77

80.1
80.1

80.5
80.5

99.0

99.0

.372

.372

.401

.481

.955

Cw=

.958

.751
• ~6';

Lca= 1600

Highly Urbanized .. 72
125
175
245
310
380
411

0.88
1. 5~
2.15
3.02
3.82
4.b9
5.e

.515

.55

.598

.645

.682

.712

.72<

1.72
2.75
3.611
4.68
5.61
6.59
6.98

2.3
2.8
3.3
3.8
4. I
4.4
4.4

23
19
16
14
13
12
12

2 0.93
5 1. 35
Ie!. 62
25 1.97
51\ 2.30

101l 2.bl
51l1l 2.77

=;=;~uNO F F ==============;=;======;===
Rtn

!~~===!I -==l;====~=====--====~=====q _===~=

nbw=.02005c=.00406

. 02013

L= 3200

3200

====R~ I NF~LL================;===
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 ?24
========================================

2 1.20 1.40 0.93 1.01 1.117 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 .97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

{
j
i
i

1Il5-::m-1985 poc: c::
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C+D

PCFCD HYDROLOGY METHOD
John50h~ Brittain & Associates~ Inc

1115-3111-1985

CvcCntrPlz Sctsdl Rd
JBA No 269111
Opened

======~~'-~F:~~~I>==============================================================================================================
Rtn Soil Type Vegetative Cover Imp Curve No (CNI Adjusted Curve No (CN+) Runoff 'Coefficlenc (C) (
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD I BCD I Avrg
~===================================================== ================================================================================

88.2 12 10019 Urban Lawn 501 651 Office/Cmrcl/Rsdn. 74 .93 65.8 99.~ .002 .8E. .573
61.9 12 101118 Urban 13wn 501 50'. CvcCntr/Resort.... 74 65.B .002 .4':

A= 150.1 Ac :~= :5i9
5 88.2

61.9
12 10018
12 100%B

Urban Lawn
Urban Lawn

50%
501

651
501

Office/Cmrcl/Rsdn.
CvcCntr/Resort. ...

74
74

1. 35 72.7
72.7

99.~ .060
.060

.'11:' .610
.468

A= 150.1 Ac
- - .....

:Ow= .602
.(

25

50

88.2
61. 9

A= 150.1 Ac

88.2
61.9

12 1001B
12 1001B

12 10018
12 1001B

Urban Lawn
Urban Lawn

Ur ban Lawn
Urban Lawn

50%
501

501.
501

651.
501.

b5'l.
507.

Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74

74
74

1. 97

2.30

77 .5
77 .5

79.0
79.0

99.8

99.0

.229

.229

.307

.307

.9H

.94':;

.692

.585

.64<

.724

.628

A= 150.1 Ac ::w= .685

100 88.2
61.9

12 10018
12 1001B

Urban Lawn
Urban Lawn

507.
501.

651.
501

Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74

2.61 80.1
80.1

99.0 .372
.372

.95;5 .751
.66'

A= 150.1 Ac :== .715

500 88.2
61.9

A= 150.1 Ac

12 100%8
12 100%8

Urban Lawn
Urban Lawn

507.
501.

651.
507.

Office/C.rcI/Rsdn.
CvcCntr/Resort ....

74
74

2.77 80.5
80.5

99.0 .401
.401

.95~ .763
.6S8

w= .729

====~~T ~RCOUR~~ =========='
Subreach Elev Basin

=~~~~~===~~J==!~~;~~==!~~~~~~~~~2r~~
4500 18 .020 Highly Urbanized ..

====R~ I NF~LL====================
Rtn Map Values Calculated/Corrected Values

~~~===!~==!3~====!!===!~===!~===!~===!~!
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

05-30-1985

L= 4500 Lca= 2300 Sc=.00400 nbw=.0200

====R UNO F F ========================
Rtn

!~~===!l===-~;====~-=========~====_~== ~=
2 0.93 31 2.4 1.44 .519 0.75 113
51.35 25 3.~ 2.36 .5631.33 101

10 1.62 22 ~.4 3.06 .602 1.84 279
25 1.97 19 ., 4.03 .648 2.61 395
50 2.30 17 4.~ 4.96 .685 3.40 514

100 2.61 16 4.7 5.80 .715 4.15 ,28
500 2.77 15 5.0 6.32 .729 4.60 ,96

POC:::
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APPENDIX F

HYDROLOGIC CALCULATIONS FOR INDIAN SCHOOL ROAD STORMDRAIN

SCHEKE 1

(poes ai, a2, f, g, 1)
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Al

a1 PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associate5~ Inc

05-30-1985

CvcCntrPlz Sctsdi fd
JBA No 2690
Opened

======~P.'-~~~~~r>==============================================================================================================
Rtn Soil Type vegetative Cover Imp Curve No (C ) Adjusted Curve No (CNt) Runoff Coeff,cient tCI
Frq Suoarea No Percent Type Dns Cover Description 8 C 0 PI 8 COl BCD I Avrg
======================================================================================================================================

17.6 12 1007.8 Urban La.o 507. 801. Spe"alties....... 74 .93 65.8 99.0 .002 .881 . "05
: •. 1 12 1007.8 Urban La_ 50. 507. CvCCntr/Resort.... 4 65.8 .002 .<42

.770

.532
.929.135

.135

.060

.060

99.0

99.072.7
72.7

75.2
75.2

1. 35

1. 62

74
4

Speclalties .
CvcCntr /Resort. .

Specialties .
CvcCntr/Resort. .

801.
501.

801.
501.

507,
507,

50i.
507.

Urban Lawn
Urban Lawn

Urban La"n
Urban lawn

12 1007,8
12 1007.8

12 1007.8
12 1007.8

17.6
! 9. I

17.6
! •. I

10

Cw= .646

C.= . 20

. ::2:

.,,:)~S

• 99
.585

c~::: .748

.955

.949

.941

.372

.372

.229

.229

.307

.307

99.0

99.0

99.0

80.1
80. I

79.0
79,0

77.5
77.5

I. 97

2.61

2.30

74
74

74
74

74
74

Special ties .
CvcCntr/Resort ••..

Specialties .
CvcCnlr/Resort .

Specialties •......
Cve Cn t r t.Resor t. ...

807,
507.

801.
501.

801.
.501.

507.
501.

501­
507,

501.
507.

Urban Lawn
Urban Lawn

Urban La"n
Urban Lawn

Urban Lawn
Urban La"n

12 1007.8
12 1007.8

12 1007.8
12 1007.8

12 1007,8
12 1007.8

17.6
19. I

17.6
19. I

17.6
19. I

A= 36.7 Ac

A= 36.7 Ac

50

25

100

I

f
I
1,
I
f
!
f

500 7.6
19.1

12 1007.8
12 1007,8

Urban Lawn
Urban Lawn

507.
507,

807.
507.

Specialties •....•.
CvcCntr/Resort. ...

74
74

2.77 80.5
80.5

99.0 .401
.401

.958 .546
.,,80

====~A'-~~COU~SE =========
Sub reach Elev 8asin

~~~~;~===~~~==!~~1~~==~~;~~~~~~~!~~~
2300 .020 Highly Urbani:ed ..

====RA I NFALL===================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

2 1.20 1.40 0.93 1.0; 1.07 1.17 1.37
5 I. 70 2.00 I. 35 I. 47 I. 55 I. 71 2.01

10 2.80 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19 Lca= 1200 5c=.00304 nbw=.0200

====RUNOFF==~~==============
Rtn

!~~===!~====l:_==-~-======- ~~=== q === Q
2 0.93 20 1.9 1.86 .568 l.a5 J'
5 1.35 16 2.4 2.99 .611 1.33 ,a

10 1.62 14 2.7 3.84 .646 2.48 n
25 1.97 13 2.9 4.82 .688 3.31 13
50 2.30 12 3.2: 5.79 .720 4.17 15'

1002.61 11 3.56.82.7485.10 1?5
500 2.77 10 3.8 7.48 .760 5.08 2i0

05-30-1985 poc: .... 1
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A=Al+A2

F'CFCD HYDROLOGY tlETHOD
Johnson. Brittain & Associates, Inc

05-30-1985

CvcCnt-P:~ Sct:dl Rd
JBA No 26911l
Openeo

======~~'-~~~~~E>=======~======================================================================================================
Rtn Sail Type Vegetative Caver lop Curve No (CN) Adjusted Curve No (CNI) Runoff :oefficie t (C)
Frq Subarea No Percent Type Dns Caver Description 8 C 0 PI 8 COl C 0 Avrg
======================================================================================================================================

59.5
19. i

12 1007.8
12 1207.8

Urban Lawn
Urban Ldwn

80Y.
50Y.

Specialties .
Cvc Cn t r IResor t. .

74
74

.93 65.8
65. ,

99.0 .002
.00

.8,1 .705
.442

A; 78.6 Ac .641

59.5
19.1

12 1007.8
12 1a0Z8

Urban Lawn
Urban Lawn

50Y.
501.

80Y.
501.

SpeCIalties .
CveCntr/Resort .

74
74

1. 35 72.
72.7

91.0 .0611
.060

,9: 5 .744
.488

10

A; '7id Ac

59.5
19. I

12 100Y.8
12 1007.8

Urban Lawn
Urban Lawn

50Y.
501.

B0Y.
501,

Specialties .......
CvcCntr/Resort. ..•

74
74

1. 62 75.2
75.2

99.0 .135
.135

99.077.5
77 .5

I. 9774
74

Specialties .
CvcCntr/Resort. .•.

807.
501,

501.
501.

Urban Lawn
Urban lawn

12 100Y.8
12 100HI

59.5
19.1

A; 78.6 At

25

.712
-----------------------------------------------------------------------------------------------------------------------------------

.22'1 .9~1 .799

.229 .585

50 59.5
19. I

12 1007.8
12 1007.8

Ur ban Lawn
Urban Lawn

501.
501.

801,
50Y.

Specialties .
CvcCntr IResor t .

74
74

2.30 79.a
79.0

99.0 .307
.30;

I

{
100

500

A; 78.6 Ac

59.S
19. j

59.5
19. I

A; 78.6 Ac

12 1007.8
12 1007.8

12 1007.B
12 1007.8

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

501.
507.

507.
50Y.

80Y.
50Y.

807.
507.

Specialties .
CvcCntr/Resort ...•

Specialties .
CvcCntr/Resort. .

74
74

74
74

2.61

2.77

80.1
80.1

80.5
80.5

99.0

99.0

.37:<

.371

.40

.40.

:-; : 77<
.£39
.664

:.; .796

.846

.680

Co; .806

====WA'-~~COUR S~==========
Subreach Elev 8asin
Length Diff Factor Watercourse Type

====================================
Highly Urbanized ..

==RUNOFF====================
Rtn

!rq ==!~====l;===~=========C- _3==-- Q_
I. 10
1. 87
2.49
3.36
4.21
5.08
5.63

7
_,..

.7:":.

.Si:

2.2 1.72
2.6 2.7~

2.9 3.501
3.3 4.53
3.6 5.4~

3.8 6.B
4.2 6.9E

23
19
17
15
14
13
12

0.93
1. 35
I. 62
I. 97
2.30
2.61
2.77

5
Ie
25
5~

102
50Cno,,;.0200Su.00300

.020

Lea; 1500

3000

L; 3000

====~~ I N F ~L L ===================

~~~==:!:~~~~~1==:!l::~!j::~0!~:~~eJ~::~u!J~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.:;5 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
:5 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

05-30-1985 poc: 032
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A+F

PCFCD HYDROLOGY METHOD
Johnson? Brittain & Associates~ Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~-r~~~~~IJ==============================================================================================================
Rtn Sail Type Vegetative Caver Imp Curve No (CN) Adjusted Curve No (CN» Runoff Coefficien: ( )
Frq Subarea No Percent Type Dns Caver Description BCD PI BCD I COl Avrg
======================================================================================================================================

59.5 12 1007.8 Urban Lawn 50'. 807. SpeCIalties....... 74 .;3 65.8 99.. .002 .BB: .705
70.1 12 1007.8 'rban Lawn 50~ 657. Ofilce/Cmrcl/Rsdn. 74 65.8 .002 .573
19.1 12 1007.3 'Jrbaro L,wn 50% 507. C c ntr/Resort.... 74 65.8 .002 .442

A; 148.7 Ac

59.5
70. I
19. I

12 1007.8
12 1007.8
12 1007.8

Urban Lawn
Urbari Lawn
Urban Lawn

Specialties .
Offlce/Cmrc1/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 35 72.7
72.7
72.7

99.;!; .060
.060
.060

.91: .744
.616
.488

•• = • 051

10 59.5
70.1
19. I

12 1007.8
12 100IB
12 10UB

Urban lawn
Ur ban Lawn
Urban Lawn

50I
507.
50

807.
657­
507.

Special ties ••..•..
Office/Cmrc1/Rsdn.
CvcCntr/Resort .•..

74
74
74

I. 02 75.2
75.2
"15.2

99. .135
.135
.135

9 "~• < .770
.651
.532

A= 148.7 Ac

25 59.5
70.1
19.1

12 100IB
12 1007.B
12 1007.B

Urban Lawn
Urban Lawn
Urban Lawn

507.
507­
50

807.
65%
50%

Special ties ....•..
Office/Cmrc1/Rsdn.
CvcCntr/Resort. ..•

74
74
74

1. 97 77.5
n.5
n.5

99.\1 .229
.229
.229

.94 j .799
.692
.585

50 59.5
70.1
19. I

12 100XB
12 100XB
12 1007.B

Urban Lawn
Urban Lawn
Urban Lawn

50
507.
507.

80I
657.
507.

Specialties ..•.•..
Office/Cmrcl/Rsdn.
CvcCntr/Resort. ...

74
74
74

2.311 79.0
79.0
79.0

99.~ .30"1
.307
.307

.821

.724

.028

C,.= : 750
100 59.5

70. i
19.1

12 100I8
12 1007.B
12 1007.B

Urban Lawn
Urban Lawn
Urban Lawn

507,
50%
50%

80I
657.
50%

Specialties •.•.••.
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

2.61 80. I
811. I
811. I

99.~ .372
.372
.372

.95: .839
.751
.664

. B46

.763

.6B0

['If; .775

.95,

~. 95
t .66
2.26
~. 07
~.93
!. B0
5.16

.609

.651

.6B3

.721

.750

.775

.786

I. 57
2.55
3.31
4.26
5.24
6.19
6.57

.401

.401

.401

2.7
3.3
3.8
4.2
4.B
5.1
5.1

99.

27
22
19
17
15
14
14

0.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

2
5

10
25
50

100
500

80.5
80.5
80.5

====~UNOF F ===============:=====
Rtn

!~~=--~~====l;===============~~ q--:====

2.7774
74
74

Highly Urbani,ed •.

Specialties .••.•.•
Office/Cmrcl/Rsdn.
CvcCntr /Resor t. .•.

i8 .0204300

L= 4300

807,
657.
507.

50%
501
50%

I. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
1.71
2.06
2.51
2.93
3.33
3.53

Urban LaMn
Urban Lawn
Urban Lawn

I. 07
I. 55
I. 87
2.28
2.65
3.02
3.20

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

0.93
1. 35
I. 62
I. 97
2.30
2.61
2.77

12 1007.8
12 1001B
12 UUB

1. 40
2.00
2.40
3.00
3.40
4.00

59.5
70. I
19.1

1. 20
1. 70
2.00
2.60
2.80
3.40

A;148.7Ac

2
5

10
25
50

100
500

====~~ I NF~LL====================
Rtn ~ap Values Calculated/Corrected Values

~~~==~:==!3~====!l===!~===!~===!:===!~~

5001

I
I
!

05-30-1985 poc:



------------------------------------------------------------------ - - - - - - - - - - - - - - - - - -
POC;

A+F+G

PCFCD HYDROLOGY METHOD
Joh~son~ Brittain & AS50ciates~ Inc

1215-3121-1985

CvcCntrPlz Sctsdl Rd
JBA No 269121
Opened

======~~II~F<~~~r>===============================~==============================================================================
Rtn 5011 Type Vegetative Cover lap Curve No (CN) Adjusted Curve No (CNt) Runoff CoeHicient (C)
Frq Subarea No Percent Type Dns Cover Description 8 C D PI 8 C D I 8 C D I Avrg
=;====================================================================================================================================

59.5
112.1

19.1

12 100%8
12 100%8
12 100%6

Urban Lawn
Urban Lawn
Urban Lawn

50%
501.
501.

80%
65%
50'1.

Specialties ..... , .
Offlce/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

.93 65.8
65.8
65.8

99.0 .002
.002
.002

.881 .705
.573
.442

A; 190.7 Ac

59.5
112.1

19.1

12 100%8
12 100%9
12 100%9

Urban lawn
Urban Lawn
Urban Lawn

50%
50%
50%

801.
65'
507.

Specialties •......
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 35 72.7
72.7
72.7

99.0 .060
.060
.060

.915 .744
.616
.488

10 59.5
112.1

19.1

12 100%9
12 100%8
12 100%8

Urban Lawn
Urban Lawn
Urban Lawn

501.
50%
501.

807.
657.
507.

Specialties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort .•..

74
74
74

I. 62 75.2
75.2
75.2

99.0 .135
.135
.135

.929 .770
.651
.532

50 59.5
112.1

19.1

Urban Lawn 50%
Urban Lawn 50%
Urban Lawn 50%

.799

.692

.585

c.~= .715

.949.821
.724
.628

.941.229
.229
.229

.307

.3il7

.31l7

99.0

99.077 .5
77 .5
77 .5

79.8
79.0
79.0

1. 97

2.3074
74
74

74
74
74

Specialties ..•....
Office/C.rcl/Rsdn.
CvcCntr/Resort ....

Specialties ..••...
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

80%
65%
50;;

80%
65%
50%

507­
507­
50%

Urban Lawn
Urban Lawn
Urban Lawn

12 100%8
12 100%8
12 100%8

12 100%9
12 100%9
12 100%8

190.7 Ac

59.5
112.1

19.1

A; 190.7 Ac

25

!,
t,,

100 59.5
112.1

19.1

12 100%8
12 100%8
12 100%8

Urban Lawn
Urban Lawn
Urban Lawn

501.
50%
50%

80%
65%
50%

Specialties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort •...

74
74
74

2.61 80.1
90.1
90.1

99.0 .3 2
.372
.372

.955 .839
.751
.664

.846

.763

.680

!77
117
~19

569
738
a81
985

.958

0.92
1. 59
2.18
2.16
3.80
~.59
5.13

.601

.643

.676

.715

.745

.770

.781

1. 53
2. 8
3.23
4.15
5.10
5.90
0.57

.4tH

.401

.41\1

2.9
3.6
4. 1
4.5
5.1
5.4
5.8

99.0

28
23
20
18
16
15
14

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

2
5

10
25
50

100
500

811. 5
80.5
80.5

====RUNOFF=================
Rtn

!~~===!l===l~==~v ======---S~ ~== 0

2.7774
74
74

Highly Urbanized ..23 .020

Specialties .•••...
Office/Cmrcl/Rsdn.
CvcCntr/Resort ..•.

4900

====~~II~RCOUF<~~==========
Subreach Elev Basin

Length Oiff Factor Watercourse Type
====================================

80%
65Z
50%

50%
507­
50%

1. 3 i'
2.01
2.43
2.97
3.47
3.95
4. 19

1. 17
1. 71
2.06
2.51
2.93
3.33
3.53

Urban Lawn
Urban lawn
Urban Lawn

1. 07
1. 55
1. 87
2.28
2.65
3.02
3.20

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

12 100%9
12 100%8
12 100%9

1. 40
2.00
2.40
3.00
3.40
4.00

59.5
112. I'

19.1

1. 20
1. 70
2.00
2.60
2.80
3.40

A; 190.7 Ac

A; 190.7 Ac

========================================

C ; .781
=====================================================;================================================================~-=============

2
5

10
25
50

100
500

====RA I NF~LL====================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

500

1215-30-1985 poc::



- - - - - - - - - - - - - - - - - - -
poc::

A+F+G+L

PCFCD HYDROLOGY METHOD
Johnso~f Brittain & Associates, Inc

11l5-311l-1985

CvcCntrPlz Sctsdl Rd
JBA No 26911l
Opened

59.S 12 1007.8 Urban La.wn 501. 80Y. Specialties ....... 74 I. 35 72.7 99.\1 .060 .915 .744
162.4 12 1007.8 Urban Lawn 50Y. 65Y. Office/Corcl/Rsdn. 74 72.7 .060 .616

19.1 12 100Y.8 Urban L;. wn 50Y. 50Y. CvcCntr/Resort. •.. 74 72.7 .000 .488
......... ..... ......... " ......... , ......

24i:" Ac
......... •••••••• II •••• . .................

ew; .638A;

.881 .705
.573
.442

Cw; .595

2 59.5 12 100Y.8 Urban L,;-; .• n 50Y. 80Y. Specialties ..•.... 74
162.4 12 1001.8 Urban L3.1"1n 50Y. 65Y. Office/Cmrcl/Rsdn. 74

19.1 12 100Y.8 Urban L3"'fn 50Y. 50Y. CvcCntr/Resort .... 74
......... . ............. . .................

24 i: 0 Ac
......... .............. . .................

A;

======~~-r~~~~~~==================================================_==================D===================~===========~======
Rtn Soil Type Veget~tive Cover lap Curve No ICN) Adjusted Curve No (CNo) Runoff Coefficient (C)

~=~==~~:~;~===~~==!;~~e~l=======~!e =====~~~===So:;~=====~~;~~~~~~=======~==~==!====!!====_~====;====~====l -==__~====S= __ D ===~==-~~J=
.93 65.8 99.l .0a2

65.8 .082
65.8 .002

10 59.5 12 1007.8 Urban Lawn 501. 807. Specialties •••.... 74 I. 62 75.2 99.e .135 .929 .779
162.4 12 100Y.8 Urban Lawn 501. 657. Office/Cmrc1/Rsdn. 74 75.2 .135 .651

19. I 12 1007.8 Urban Lawn 501. 507. CvcCrrtr/R~ ••. 74 75.2 .135 .532
......... . ............. • •••••••••••••• ,0.

A; 24i: "
......... . ............. II ••••••••••••••••

Ac CN; .671

25 59.5 12 1001.8 Urban L.wn 501. 807. Spec i al ti es ....... 74
162.4 12 1001.8 Urban Lawn 501. 657. Office/Corcl/Rsdn. 74

19.1 12 1007.8 Urban La",n 50Y. 50Y. CvcCntr/Resort. ..• 74
......... . .............. . .................

A;
......... . ............. . .................

241.0 Ac

50 59.5 12 1007.8 Urban Lawn 507. 80Y. Specialties •.•••.• 74
162.4 12 100Y.8 Urban Lawn 507. 65Y. Office/Cmrcl/Rsdn. 74

19. I 12 1007.8 Urban L~wn 50Y. 50Y. CvcCntr/Resort .... 74......... . ............. . .......................... . ............. . .................
A; 241. 0 Ac

1.97 77.5 99. .229 .941 .799
77.5 .229 .692
77.5 .229 .585

CN; .710

2.39 79.11 99.e .307 .949 .821
7'/.9 .317 .724
79.11 .307 .628

eN; .740

100 59.5 12 1007.8 Urban L"Nn 507. 80Y. Specialties •.•.... 74
162.4 12 1001.8 Urban Lawn 50Y. 65Y. Office/C~rc1/Rsdn. 74

19.1 12 1001.8 Urban L.wn 507. 50Y. CvcCntr IResort. ... 74
......... . ............. . .................

241.0
......... . ........ ,.,'. . .................

A; Ac

500 59.5 12 11l0Y.8 Urban Lawn 50); 80Y. Specialties ••••..• 74
162.4 12 1007.8 Urban L.wn 5111. 657. Office/C.rcI/Rsdn. 74

19.1 12 100Y.8 Urban Lawn 507. 501. CvcCntr/Resort •••• 74......... . ............. . .................
A; 241.0

......... .............. . .................
Ac

2.61 89.1 99.6 .372 .955 .839
80.1 72 .751
80.1 .372 • t64

CN; .766

2.77 80.5 99.3 .Ul .95S .846
80.5 .UI .763
89.5 • UI .681l

Cw= .777

===~WATERCOUR:SE==========
Subr.ach E1.v B~.ln

~~~~~~===~0~==Y~~~~~==!~~~;~~~~lr~~
5500 26 .020 Highly Urbanized .•

====RA I NFALL==================
Rtn "~p Values C.lcul~t.d/Corrected V~lues
Frq P6 P24 PI P2 P3 PI> P24
=~=====================~================

2 1.20 1.40 11.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.~3 4.19 L; 5500 Lea; 2800 Sc=.00473 nbw;.0200

=:::=RU N 0 FF=-=-==--==-==.... ========-
Rtn

!.!:!c--!l=~==l~=== v ====S"_ q===~_
2 0.93 31 3.e 1.44 .595 e.86 20B
5 1.35 25 3.7 2.36 .638 1.50 365

10 1.62 22 4.2 3.a6 .671 .06 499
25 1.97 19 4.8 4.~3 .710 2.86 695
50 2.30 18 5.1 4.83 .740 .57 868

100 2.61 16 5.7 5.00 .766 ~.H 1079
500 2.77 16 5.7 6.15 .777 ~.78 161

11l5-311l-1985 Poc. .z
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APPENDU: G

HYDROLOGIC GALeirLATIONS FOR SECOND STREET stORHDRAIN
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(poes bi, hI, ml)



- - - - - - - - - - - - - - - - - -
poc:

B

01 PCFCD HYDROLOGY METHOD
Johnson. Brittain & Associates~ Inc

05-30-1985

CvcCntrP1z Sctsdl Rd
JBA No 2690
Opened

======~~'-~F<Eib1~IJ=====================================================================================================~========
Rtn Sail Type Vegetative Caver Imp Curve No (CN) Adjusted Curve No (CN» Runoff Coefficient IC)

~~~==;~b~;;~===~~==~;~~e~~=======~!~======~~~===~~~~== ===~~~;~~~~~=======~==;==~====!l=====~====;====£====l= =====~====~====~====~===~~J=
2 44.0

36.0
12 100%8
12 100%8

Urban Lawn
Urban Lawn

50/.
50%

80%
50%

SpeCIalties .
CvcCntr/Resort. .

74
74

.93 65.8
65.8

99.0 .802
.002

.881 .705
.442

A; 80.0 Ac Cw; .587

44.0
36.0

12 1001.8
12 100%8

Urban Lawn
Urban La ..n

58
50

887.
58%

Speci.l ti es .
CvcCntr IResor t. .

74
74

1. 35 72.7
72.7

99.0 .060
.868

.915 .744
.488

Cw; :629
10 44.0

36.0
12 100%8
12 100%8

Urban Lown
Urban Lawn

507.
50'

807.
50%

Specialties .
CvcCntr IResart .

74
74

1. 62 75.2
75.2

99.0 .135
.135

.929 .770
.532

A; 80.8 Ac Cw; .663

25 44.0
36.0

12 100%8
12 100%8

Urban Lawn
Urban Lawn

50%
58X

88%
50%

Specialties •..•.•.
CvcCntr IResart ....

74
74

1. 97 77.5
77.5

99.0 .229
.229

.941 .799
.585

Cw; .703

58 44.0
36.0

12 100%8
12 100%8

Urban Lawn
Urban Lawn

50X
58X

80%
50%

Specialties .
CvcCntr/Resart •...

74
74

2.30 79.0
79.8

99.0 .307
.307

.949 .921
.628

Cw; :734
108

A; 80.0 Ac

44.8
36.0

12 1007.8
12 108'l.8

Urban Lawn
Urban Lawn

50X
58X

80%
58X

Special ties .•.....
CvcCntr/Resart ..••

74
74

2.61 80.1
81\.1

99.0 .372
.372

.955 .839
.664

A; 88.8 Ac

500 44.0
36.0

12 1887.8
12 108%8

Urban Lawn
Urban Lawn

50%
50%

80%
507.

Specialties .••....
CvcCntr IResar t. ...

74
74

2.77 80.5
80.5

99.8 .401
.401

.958 .846
.688

A; 80.8 Ac Cw; .771

====F< A I N F ~L L ===================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

16 .020 Highly Urbanized .. 88
152
205
282
355
418
465

1.1\9
I. 88
2.55
3.50
4.U
5.18
5.77

.587

.629

.663

.783

.734

.768

.771

1. 86
2.99
3.84
4.97
6.01\
6.82
7.48

2.7
3.3
3.8
4.4
4.8
4.8
5.3

2B
16
H
12
II
11
Iii

0.93
I. 35
I. 62
I. 97
2.38
2.61
2.77

2
5

10
25
58

100
508

====RUN0 FF===================
Rtn

!;~===!l====Tc = v_====--====CW ===~ -=2=

nbw;.02005c;.00500Lea; 1600L; 3200

3208I. 37
2.81
2.43
2.97
3.47
3.95
4. 19

I. 17
I. 71
2.86
2.51
2.93
3.33
3.53

I. 87
I. 55
I. 87
2.28
2.65
3.82
3.20

I. 81
I. 47
1.77
2.16
2.51
2.86
3.83

8.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

1. 48
2.08
2.48
3.08
3.40
4.88

I. 20
I. 70
2.88
2.60
2.80
3.48

2
5

18
25
50

100
588

05-30-1985 poc: 01



- - - - - - - - - - - - - - - - - - -
======~~'-~~~~~r>==============================================================================================================
Rtn Soil Type Vegetative Cover lop Curve No (CN) Adjusted Curve No ICN') Runoff Coefficient IC)

~~~==~~;;;~===~~==!;~~e~;=======~!~======~~====~:~~=====~~~;~~~~~=======~==~==!====!l=====~====~====£====l===========S====~====~===~~J=
62.2 12 100Y.& Urban Lawn 50Y. 80Y. Specialties ....... 74 .93 65.8 99.0 .202 .881 .705
18.2 12 100Y.8 Urban Lawn 50Y. 65Y. OfficelCmrcl/Rsdn. 74 65.8 .302 .573
57.2 12 1007.B Urban Lawn 50Y. 50Y. CvcCntr/Resort.... 74 65.8 .902 .442

poc:

B+H

h.I PCFCD HYDROLOGY METHOD
Johnson, 8rittain & AS50ciates~ Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

A= 137.6 Ac Cw= : 578
5 62.2 12 100Y.8 Urban La"n 507. 80,. Specialties •.•.... 74 1. 35 72.7 99.0 .3611 .915 .744

18.2 12 1007.8 Urban Lawn 50Y. 657. Office/Cmrcl/Rsdn. 74 72.7 . a6e .b16
5 .2 12 1001,8 Urban Lawn 507. 50Y. CvcCntr IResor t •... 74 72.7 .a60 .4a8......... .............. ..................

A= i37:i, ........ . ......... , .... 0 •••••••••••••••••

Cw= .621Ac

,

10 62.2
18.2
57.2

12 1007.8
12 1007.8
12 100%B

Urban Lawn
Urban Lawn
Urban Lawn

50X
507.
50Y.

807.
65Y.
50Y.

Specialties •••••••
OfficelCmrcl/Rsdn.
CvcCntr/Resort ••••

74
74
74

I. 62 75.2
75.2
75.2

99.0 .135
.135
.135

.929 .770
.651
.532

A= 137.6 Ac Cw= .655
----------------------------------------------------------------------------~----------------------------------------------------------

25 62.2 12 100Y.8 Urban Lawn 50Y. 80Y. Specialties.. •.••• 74 1.97 77.5 99.0 .229 .941 .799
18.2 12 100i.8 Urban Lawn 50i. 65Y. OfficelCorcl/Rsdn. 74 77.5 .229 6~?

57.2 12 100Y.8 Urban Lawn 507. 50Y. CvcCntr/Resort.... 74 77.5 .22~ .::35

A= 137.6 Ac Cw= .6"6

50 62.2 12 100X8 Urban lawn 50X 80i. Specialties ••••••• H 2.30 79.0 99.0 .387 .949 • a2!
le.2 12 100i.8 Urban Lawn 507. 65i. Office/Cmrcl/Rsdn. 74 79.0 .307 .724
57.2 12 100i.8 Urban lawn 50X 50i. CvcCntr/Resort. .•• H 79.0 .307 .628......... ........... ,., ..................

i37< i,
......... ............ ,. .., .. , ............

Cw= .728A= Ac

100 62.2
18.2
57.2

12 1007.8
12 1007.a
12 1007.B

Urban Lawn
Urban Lawn
Urban Lawn

50i.
50r.
50Y.

80r.
65r.
50i.

Specialties .••.•..
OfficelCmrcl/Rsdn.
CvcCntr/Resort .••.

74
74
74

2.61 80.1
80.1
80.1

99.0 .372
.372
.372

.955 • &39
.751
.664

A= 137.6 Ac Cw= .754
--------------------------------------------------------------------------------------------------------------------------------------
500 t~j :~ ma ~~~:~ t:~~ m m 5m~m~;~iiR~d~:~: 2.77 gU 99.0:al .958 :n~

57.2 12 100%B Urban Lawn 507. 50i. CvcCntr/Resort.... 74 80.5 .481 .688

A= 137.6 Ac Cw= .766

;===~A I N F ALL======;============
Rtn Hap Volues Colculoted/Corrected Value.
Frq P6 P24 PI P2 P3 P6 P24
==========================-=============

=;=;WA,-~~COU~~E=====;====
Subreoch Elev Balin

Length Diff Foetor Notercourle Type
==============================-=====

4100 25 .020 Highly Urbanized ..2
5

10
25
50

100
500

1. 20
1. 70
2.00
2.60
2.80
3.40

1. 40
2.00
2.40
3.00
3.40
4.00

0.93
1. 35
1. 62
I. 97
2.30
2.61
2.77

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

1. 07
I. 55
1. 87
2.28
2.65
3.02
3.20

1. 17
1.71
2.06
2.51
2.93
3.33
3.53

1. 37
2.01
2.43
2.97
3.47
3.95
4. 19 L= 4100 Lca= 2100 5c=.00610 nbw=.0200

====~UNOFF==~=================
Rtn

!~~===!~_===l~-===~===-} ==~_-===~----=~=
2 0.93 22 3.1 1.76 .575 1.02 141
5 1.35 18 3.8 2.83 .621 1.76 244

10 1.62 16 4.3 3.6i! .65~ 2.~6 327
25 1.97 14 4.9 4.68 .690 3.26 452
50 2.38 13 5.3 5.61 .72E 4.08 566

100 2.61 12 5.7 0.59 .754 4.97 689
500 2.77 11 6.2 7.23 .76, 5.54 768

05-30-1985 poc: h:t



- - - - - - - - - - - - - - - - - - -
POC;

B+H+M

... z PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

1/)5-31/)-1985

CvcCntrPlz Sctsdl Rd
JBA No 2691/)
Opened

======~~Ir~~E3~~~==============================================================================================================
Rtn Soil Type Vegetative Cover lop Curve No ICNI Adjusted Curve No ICNII Runoff Coeffich tIC)
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD 1 BCD I Avrg
======================================================================================================================================

6:.2 12 1001.B Ur~an Lawn ~~~ ~g~ Specialties ....... 74 .93 !>5.8 99.0 .002 .:31 .785

~U g l~m ~~g~~ t::~ 501. m gt~C~t:~~~~~:~~~~: ~: ~U :m :m
A= 16•. 8 Ac Cw= .577

5 62.2
4: . 4
5 .2

\" 1001.B
\2 1001.8
12 1001.B

Urbcn Lawn
Urc3n Lawn
Urb.n Lawn

501.
5111.
507.

801.
651.
501.

Speci.lties ......•
Office/Corcl/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 35 72.7
72.7
72.7

99.0 .060
.060
.060

.915 .744
• t! ~

.4::8

A= 160.8 Ac Cw= .620

III 62.2
41. 4
57.2

12 1001.B
12 1001.B
\2 100Y.B

Urban Lawn
Urban Lawn
Urb,an LaNn

507.
50%
501.

801.
651.
50Y.

Special ties •.•.•.•
Office/Corcl/Rsdn.
CvcCntr/Resort ••••

74
74
74

1. 62 75.2
75.2
75.2

99.0 .135
.135
.135

.929 .770
.651
.532

A= ii,li:il Ac Cw= : i,55
25 62.2

41.4
57. 2

\2 1001.B
12 1001.8
12 1001.8

Urban Lawn
Urba.n La"'"
Urb.;n lawn

507.
501.
507.

80%
65Y.
501.

Specialties ••...•.
Dffice/Corcl/Rsdn.
CvcCntr/Resort. ...

74
74
74

1. 97 77.5
77.5
77.5

99.11 .229
.229
.229

.9 I .799
.692
.5a5

A= 160.8 Ac

sa 62.2
41.4
57.2

\2 100Y.B
\2 1001.8
12 \001.B

Urban LaMn
Urban Lawn
Urb.n L.wn

501.
50Y.
50Y.

80%
651.
507.

Speci.lties ••...•.
Office/Corcl/Rsdn.
CvcCntr/Resort .•••

74
74
74

2.30 79.11
79.11
79.11

99.0 .3117
.3117
.3117

.9-!9 .821
.724
.628

A= ii,li:il Ac Cw= .727

62.2
41.4
S7.2

12 \001.B
12 100Y.B
12 1001.B

Urb.n Lawn
Urban LaMn
Urbain Lawn

511Y.
50Y.
50Y.

807.
657.
5111.

Specialties .•.••..
Office/Corcl/Rsdn.
CvcCntr/Resort. .•.

74
74
74

2.61 80. I
80.\
80.1

99.0 .372
.372
.372

. '155 .839
.751
.664

A= 163.8 Ac

50C! 62.2
41. 4
57.2

12 1001.B
12 1001.8
12 1007.8

Urban L.wn
Urban Lawn
Urban Lawn

511Y.
5111.
50Y.

8111.
651.
501.

Speci.lties ...•.•.
Office/Corcl/Rsdn.
CvcCntr/Resort ...•

74
74
74

2.77 80.5
80.5
80.5

99.0 .4111
.4111
.4111

.958 .B46
.763
.6SIl

A= 160.8 Ac Cw= :Ei,

====R~ I N F ~L L ===================
Rtn M.p Values Calculattd/Corrtcttd Valut.
Frq P6 P24 PI P2 P3 P6 P24
=========.=====:=========::=:=======:::===

====W~Ir~RCOURS~==========
Sub reach Eltv Basin
~:~~~~===~~~==!:;~~r =~~~~;Dur~~!!~~

4800 28 .020 Highly Urb.nized .•2
5

10
25
50

1110
50\!

1. 20
1.70
2.00
2.60
2.80
3.40

1. 40
2.00
2.40
3.00
3.40
4.00

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

1. 01
1. 47
1.77
2.16
2.51
2.86
3.03

1.117
1. 55
1. 87
2.28
2.65
3.02
3.20

1. 17
r. 71
2.06
2.51
2.93
3.33
3.53

I. 37
2.111
2.U
2.97
3.47
3.95
4. : 9 L= 4800 Lca= 2400 Sc=.00583 nbw=.02011

===RUNOFF ====~===========-::T===

Rtn

Fr~_==!~====l;===============~=====~ ~=
2 11.93 25 3.2 1.63 .577 11.94 153
51.35 211 4.0 -.68 .6211 1.66 269

10 1.62 18 4.43.40.6552.2 361
25 1.97 16 5.0 '.38 .695 3.05 494
50 2.311 14 5.7 5.45 .727 3.96 642

100 2.61 13 6.2 0.38 .754 4.8l 779
500 2.77 13 6.2 1:..76 .766 5.18 839

1/)5-31/)-1985 POC; ... z
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HYDROLOGIC CALCULATIONS FOR SECOND STREET STORKDRAIN
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- - - - - - - - - - - - - - - - - - -
poc:

Al

a:L' PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~II~~~~~I)==============================================================================================================

Rtn Soil Type Vegetative Cover Imp Curve No (CN) Adjusted Curve No (CN» Runoff Coefficient (C)
Frq Subarea No Percent Type Dns Cover Description 8 C 0 PI 8 COl COl Avrg
======================================================================================================================================

17.6
19. I

12 101211.8
12 1121121:(8

Urban Lawn
Urban Lawn

501.
51211.

81211.
501.

Specialties .
CvcCntr/Resort. .

74
74

.93 65.8
65.8

99.0 .01212
.002

.881 .705
.442

A= 36.7 Ac Cw= .568

17.6
19.1

12 1001.8
12 100/.8

Urban Lawn
Urban Lawn

501.
501.

801.
501.

Specialties .
CvcCntr/Resort .

74
74

1. 35 72.7
72.7

99.0 .060
.12160

.915 .744
.488

A= . '36: 7 Ac Cw= : 6i i
10 17.6

19. 1
12 1001.8
12 1001.8

Urban Lawn
Urban La"'ln

501.
501.

801.
501.

Specialties ..
CvcCntr /Resort .

74
74

1. 62 75.2
75.2

99.0 .135
.135

.929 .77121
.532

A= 36.7 Ac Cw= .646

25 17.6
19.1

12 1001.8
12 112101.8

Urban Lawn
Urban Lawn

501.
501.

81211.
51211.

Specialties .
CvcCntr/Resort. .

74
74

1. 97 ; 7.5
77.5

99.121 .229
.229

.941 .799
.585

A= 36.7 Ac Cw= .688
--------------------------------------------------------------------------------------------------------------------------------------

50 17.6 12 112101.8 Urban Lawn 501. 801. Specialties....... 74 2.30 79.0 99.0 .31217 .949 .821
19.1 12 1001.B Urban Lawn 507. 507. CvcCntr/Resort.... 74 79.0 .307 .628

A= 36.7 Ac Cw= .720

100 17.6
19. I

12 1007.B
12 100%B

Urban Lawn
Urban Lawn

507.
507.

B07.
501.

Specialties .
CvcCntr/Resort .

74
74

2.61 80. I
80. I

99.121 .372
.372

.955 .839
.664

A= 36.7 Ac Cw= .748

50121 17.6
19. I

12 1007.8
12 1007.8

Urban Lawn
Urban Lawn

501.
507.

B07.
50/.

Specialties .
CvcCntr/Resort .

74
74

2.77 80.5
8il. 5

99.0 .401
.401

.958 .846
.680

(

A= 36.7 Ac Cw= .76121
======================================================================================================================================

====~~T~~COU~~~==========

Subreach Elev Basin
;~~~~~===~0;==!~~~~~==~~~~~~~~~.Type

Highly Urbanized ..

====~A I NF~LL====================

Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.2B 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47
00 3.40 4.00 2.61 2.86 3.02 3.33 3.95

Sa0 2.77 3.1213 3.20 3.53 ~.19

2300

L= 2300

.020

Lca= 1200 Sc=.00304 nbw=.0200

====~U~CJFF===========================

Rtn

!~~===~l====l;=============__ C~== q========
20.93 2121 1.91.86 .56B 1.1215 3,
5 1.35 16 2.4 2.99 .611 1.83 65

10 1.62 14 2.7 3.B4 .b46 2.48 92
25 1.97 13 2.9 4.82 .b88 3.31 12:
50 2.30 12 3.2 5.79 .720 4.17 154

100 2.61 11 3.5 6.82 .748 5.1121 le~

500 2.77 1121 3.B 7.48 . 60 5.68 212

e.5-30-1985 poc: a1'



- - - - - - - - - - - - - - - - - - -
poc::

A+B

oZ' PCFCD HYDROLOGY METHOD
John50n~ Brittain & A550ciates~ Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~II~F<~~~r>==============================================================================================================

Rtn Soil Type Vegetative Cover Imp Curve No (CN) Adjusted Curve No (CN*) Runol' Coefficant (C)
Frq Subar.a No Percent Type Dns Cover Description 8 C D PI BCD I 8 C D I Avrg
======================================================================================================================================

103.5 12 1007.8 Urban Lawn 501. 801. Specialti.s....... 74 .93 65.8 "9.0 .002 .881 .705
55.1 12 1007.8 Urban Lawn 501. 501. CvcCntr/R.sort.... 74 65.8 .002 .442

A= 158.6 Ac eM= : i,j 4
12 1007.8
12 1001.8

Urban Lawn
Urban Lawn

507.
501.

801.
501.

Sp.cia1 ties .
CvcCntr/Resort. .

74
74

1. 35 72.7
72.7

9.0 .060
.0bO

.9!5 .744
.488

A= 158." Ac

ew= .687

ew= .7 5

10

25

50

103.5
55.1

A= 158.6 Ac

A= 158.6 Ac

103.5
55.1

12 1001.8
12 1007.8

12 1001.8
12 100Y.8

12 1007.8
12 100Y.8

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

Urban Lawn
Urban Lawn

501.
501.

507.
50Y.

50Y.
507.

801.
501.

80Y.
50Y.

80Y.
SOY.

Sp.cia1ties .
CvcCntr/Resort .

Special ties .
CveCntr/Resort .

Sp.ci al ti es ......•
CvcCntr /Resort. ...

74
74

74
74

74
74

1. 62

1. 97

2.30

75.2
75.2

77.5
77.5

79.0
79.0

99.0

99.0

99.0

. I 5

.135

.229

.229

.387

.3il7

.929

.949

.770

.532

.799

.585

.821

.628

A= 158.6 At eM= .754

100 103.5
55.1

12 1007,8
12 1007,8

Urban Lawn
Urban Lawn

507.
50Y.

80Y.
50Y.

Specialties .
evcCntr/Resort ...•

74
74

2.61 80.1
80.1

99.0 .372
.372

.955 .839
.664

A= 158.6 Ac eM= .778
-------------------------------------------------------------------------------------------------------------------------------------
500 103.5

55.1
12 1007.8
12 1007,8

Urban Lawn
Urban Lawn

507.
50Y.

80Y.
50Y.

Sp.cial ties .
CvcCntr/Resort .

74
74

2.77 80.5
80.5

99.0 .4i!1
.4 1

. 58 .846
.680

A= 158.6 Ac Coc= .788

====~AII~F<COURS~=========

Subreach Elev 8asin
~~~'ith ===~!:fL==':.a';l~~ lI~~':..'co~rse=!rpe

Lc a= 221!l0

===RUNOFF==========------===
Rtn
!rq_==~1 ===!:.======== c. ~ ~=

156
272
374
508
631

70
852

1!l.98
1. 70
2.34
3.18
3.95
4.82
5.33

.6 4

.655

.607

.7:;~

.754

.718

.7E8

1. 59
2. bVl
3.40
4.3B
5.24
6. "6.76

2.8
3.4
4.0
4.5
4.8
5.1
5.5

26
21
18
16
15
14
13

2 1!l.93
5 1.35

10 I. b2
25 1. 97
50 2.3_

1 0 2.01
51!l8 2.77

ighly Urbanized ..

Sc=.1!l0442 nbw=.0200

.028194300

L= 4301!l

====F<A I NF~LL===============
Rtn Map Val u.s Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

2 1.28 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.08 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.9
58 2.88 3.40 2.30 2.51 2.65 2.93 3.47

180 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

05-30-1985 poc:: oZ'



- - - - - - - - - - - - - - - - - - -
poc:

F

PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates r Inc

1215-3121-1985

CvcCntrPlz Sctsdl Rd
JBA No 269121
Opened

======VJ~'-~~~~~£)==============================================================================================================
Rtn Soil Type Vegetative Cover lop Curve No (CN) Adjusted Curve No (CNI) Runoff Coefficient IC)
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD I C D I Avrg
======================================================================================================================================

70. 1 12 1001.8 Urban Lawn 501. 051. Off.ce/Cmre1/Rsdn. 74 .93 65.3 99.0 .002 .881 .573

A= 70.1 Ac Cw= : 573
70. 12 1001.8 Urban Lawn 501. o5l Office/Carcl/Rsdn. 1. 35 72.7 99.0 .060 · ; 15 .61b

A= 70. I Ac C.. = .6H,

I J 70.1 12 1001.8 Urban Lawn 501. 051. Office/Carel/Rsdn. 74 1. 62 75.2 99.0 .135 · ~29 .651

A= 70. Ac C,,= .651

25 70. 1 12 1001.8 Urban Lawn 501. 651. Office/Corc1/Rsdn. 74 1. 97 77.5 99.0 .229 .941 .692

50

A= 70. 1 Ac

70. I 1001.B Urban Lawn 501. 651. Office/CorcI/Rsdn. 2.30 79.0 99.0 .307

A= 70. I Ac
-----~---~-------------------------------------------------------~--------------~----~---_.------~-------------_.--~-------------~--~--
100 70.1 12 1001.B Urban Lao," 501. 051. Office/Corcl/Rsdn. 74 2.61 80. I 99.0 .372 .955 .751

A= 70. 1 Ac Cw= •7~1

503 70. 1 12 1001.8 Urban Lawn 50% 651. Office/Corel/Rsdn. 74 2.77 80.5 99.0 .401 · sse

====~~ I N F ~L L ====================
Rtn Map Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

A= 70. 1 Ac Cw= .76;'

===RUNOFF=============~~==
Rtn

!~q ==!l====l~=============_Cw ==~_======
2 0.93 20 2.8 1.86 .57: 1.06 75
~ l. 35 16 3.5 2.9'1 .6 b l. 84 130

10 1.62 14 4.03.84.6::12.50 177
25 1.97 13 4.4 4.82.6'12 3.33 236
50 2.30 12 4.7 5.79 .7_~ 4.19 296

1011 2.61 II 5.2 6.82 .7~1 5.12 362
500 2.77 II 5.2 7.23 .76- 5.52 390

===========================================

Highly Urbanized ••

Sc=.00529

.02018

Lca= 1700

3400

L= 3400

====VJ~,-~~cau~~~========
Subreach Elev Basin
length Diff Factor Watercourse Type

====================================
1. 37
2.01
2.43
2.97
3.47
3.95
4. 19

1. 17
1. 71
2.06
2.51
2.93
3.33
3.53

I. 07
1. 55
1. 87
2.28
2.65
3.02
3.20

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

0.93
1. 35
1. 62
1. 97
2.30
2.61
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

I. 20
I. 70
2.00
2.60
2.80
3.40

2
5

10
25
50

100
50

05-3121-1985 poc:



- - - - - - - - - - - - - - - - - - -
poc::

F+G

g1' PCFCD HYDROLOGY METHOD
John50n~ Brittain & Associates T Inc

lIl5-3l1l-1985

CvcCntrPlz Sctsdl Rd
JBA No 269l1l
Opened

;;;;=;~~'-~~~~~I);;;;;;;;;;=;;;;;;;;;;;;;;;=;;;=;;;;;;;;;;;;;;;;;;;;==;;;;;;;;;;;;;===;;;c;;;=;==;;=======;====================

Rtn Soil Type Vegetative Cover Imp Curve No (CN) Adjusted Curve No (CNI) Runoff Coefficient IC)
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD 1 BCD I Avrg
==========================================================================================;===========================================

112.1 12 1001.B Urban Lawn 501. 65;( Office/Corcl/Rsdn. 74 .93 65.8 99.0 .002 .sal .573

A= 112.1 Ac C.. = .573

112.1 12 100;(8 Urban Lawn 50/. 651. Oilice/Cmrcl/Rsdn. 74 I. 35 72.7 99.0 .060 .915 .616

A= 112.1 Ac Co<= .616

10 112.1 12 1001.8 Urban Lawn 501. 65;( Office/Cmrcl/Rsdn. 74 I. 1>2 75.2 99.0 .135 .929 .651

I~

l
A= ii2:i Ac C,,= .651

25 112. I 12 100;(B Urban Lawn 50;( 651. Office/Cmrcl/Rsdn. 74 I. 97 77.5 99.0 .229 .941 .692

A= 112.1 Ac Cw= .692

50 112.1 12 1001.B Urban Lawn 50;( 65;( Office/C~rcl/Rsdn. 74 2.30 79.8 99.0 .3il7 .949 .724

A=ii2:iAc
.... 0.0 •••••

C.. = .724

100 112.1 12 1001.8 Urban Lawn 501. 657. Office/Cmrc1/Rsdn. 74 2.bl 80.1 99.0 .372 .955 .751

A= 112.1 Ac C..= .751

112.1 12 1001.8 Urban Lawn 50;( 651. Office/Cmrc1/Rsdn. 74 2.77 80.5 99.0 .4f! .958 .763

A= ii2:i Ac C..= :763

====R A I N F ~L L =====;==============
Rtn ~ap Values Calculated/Corrected Value,
Frq P6 P24 PI P2 P3 P6 P24
===~===================================

====~A'-~RCOU~S~;;;====;

Subreach Elev BI,ln

}:~~~~==c~~~==!!~1~~==~~~~~2~rs.!r~~
Highly Urb~nized••

=;=RUNOFF===========~~-=;--==

Rtn

!~~==~~====l~=---~====~===~~===~~~=
11

197
65

366
~59

~59

;'02

0.98
1.74
2.34
~.24

4.06
4.95
5.33

.573

.616

.651

.692

.724

.75i

.763

1. 72
2.83
3. 6~
4.68
5.61
6.59
6.93

2.9
3.7
4.2
~.8

5.1
5.6
5.6

23
18
16
14
13
12
12

0.93
I. 35
I. 62
1. 97
2.30
2.61
2.77

2
5

Ie
25
50

100
500n I'D .. =•0208Sc=.00550

22 .020

Lca= 2000L= 4000

I. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
I. 71
2.06
2.51
2.93
3.33
3.53

I. 07
I. 55
I. 87
2.28
2.65
3.02
3.20

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

0.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

I. 20
I. 70
2.00
2.60
2.80
3.40

2
5

10
25
50

100
500

lIl5-3l1l-1985 POC, g1-



- - - - - - - - - - - - - - - - - - -
poc:: 1->1-

A+B+F+G+H

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-_0-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~'-~~~~~I>==================================~====================================================================~==2===
Rtn Soi 1 Type Veget.tive Cover Imp Curve No (CNI Adjusted Curve No (CN') Runoff Coefficient (C)

~=~==~~~~;~===~~==~;~~e~~=======~~~======~~====~o:~~=====~~~~~~~~~=======~==~==~====!l====_~====C ===~====l===== ~====~====~====~===~~J=
121. 7 12 100/,8 Urb.n LaHn 507. 80/, Speci al ti es. , , ••.. 74 ,93 65,8 S9.0 , 0~2 .a81 .705
130.3 12 100/,8 Urb.n Lawn 50/, 65/, Off i ce/Cmrc1/Rsdn. 74 65,8 .002 .573

76.3 12 1001,8 Ur ban Lawn 50/, 50/, CvcCntr/Resort.,. , 74 65.8 .0~2 .442...... , .. to' ••••••••••• .......... , .......
•••••• to. .............. ............ , .....

A' 328.3 Ac Cw= .592

5 121. 7 12 100/,8 Urb.n Lawn 501. a0/, Special ties ...••.• 74 1. 35 72.7 99.0 .1100 .91: .744
130.3 12 100/,8 Urban Lawn 50/, 65/, Ollice/C~rel/Rsdn. 74 7'"<,7 .1100 .616
76.3 12 100/,8 Urb.n Ldwn 50/, 501. CvcCntr/Resort .... 74 72.7 .000 .488........ . ..... ... , ... , . .......... , .......

• 0 •••• ,0 • ••••• to .0 .•••• ..................
C.= :i.3~A' 328.3 Ac

10 121. 7 12 1001.8 Urb.n Lawn 50/, 801. Speci.lties ....... 74 1. 62 75.2 99.0 .135 .929 .770
130.3 12 1001.8 Urb.n Lawn 50/, 651. Ollice/Cmrel/Rsdn. 74 75.2 .135 .651
76.3 12 100/,8 Urb.n Lawn 501. 50/, CvcCntr/Resort ••.. 74 75.2 .135 .532...... ... .... .......... ..................

328:3 ........ . .......... .... ..................
eM= .667A= Ac

25 121. 7 12 100/,8 Urb.n Lawn 501. 801. Speci.lties •.••.•. 74 I. 97 77 .5 99.0 .229 .941 .799
130,3 12 100/,8 Urban Lawn 50/, 65/, Ollice/Cmrcl/Rsdn. 74 77 .5 .229 .692

76.3 12 100/,8 Urb.n Lawn 50/, 50/, CvcCntr/Resort .... 74 77 .5 .229 .585...... ... ....... .... ... ...................... ..... .... .... ...... ..................
CM= :707A= 328.3 Ac

50 121.7
130.3
76.3

12 1011:48
12 100/,8
12 1001.8

Urban Lawn
Urb.n Lawn
Urban Lawn

501.
50/,
50/,

80/,
651.
50:4

Specialties .••....
Ollice/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

2.30 79.0
79.0
79.0

99.11 .3 7
.3i7
.3!7

.94 .821
.724
.628

A= 328: 3 Ac .. • .. ••. . ••.. .•. ... . .. • .•.•. . •• . .•••• . •• • ew= : 738
--------------------------------------------------------------------------------------------------------------------------------------100 121.7 12 100/,8 Urban Lawn 5111. 80/, Specialties....... 74 2.61 80.1 99.0.32 .955 .839

130.3 12 1001.8 Urban Lawn 50/, 65/, OHice/Cmrel/Rsdn. 74 80.1 .3 2 .751
76.3 12 1001.8 Urb.n Lawn 50/, 50/, CvcCntr/Resort.... 74 80.1 .3 2 ,664

A= 328,3 Ac Cw a .763
--------------------------------------------------------------------------------------------------------------------------------------
500 gU l~ l~m ~~~:~ t::~ m m 5m~~}~~~~iiR~d~: j: 2.77 ~U 99.0 :~:l .958 :m

76.3 12 100/,8 Urban Lawn 50/, 50/, CvcCntr/Resort.... 74 80.5 .411 .680

A= 328.3 Ac Cw= .774

====WATERCOURSE===~===
Subre.ch Elov B.sin

Length Dllf Factor Natorcourso Type
======~=========c========m====_=====

Le.= 32110

Highly Uroanized ••

==RUNOFF=-===-==-====-=======
Rtn

!~-=~1 -_=l~=~==========~=s==~~~
257
464
.27
873

1116
.,46
H91

11.78
1. 411
1. 89
2.64
3.37
4.117
4.51

.sn
• cJ4
.067

17
.7 a

03
4

1. 31
2.21
2.04
3.13
4.57
5.~3

5.62

2.9
3.8
4,2
4.8
5.3
5.5
5.8

36
28
25
22
20
19
18

0.93
1. 35
1. 62
1.9
2.3~

2.61
2.77

2
5

10
25
50

100
500bw=.11200Sc=.00444

• 02112863011

L= 6300

===RA I NFALL===================
~=L=:!~~:!J1===C!l:~~a!1:::!~::~O!~~:1 u~~4

2 1.211 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.0
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.411 2,30 2.51 2.65 2.93 3.~

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2,77 3,03 3.20 3.53 4.!~

05-30-1985 POC. I-> 1 .



- - - - - - - - - - - - - - - - - - -
A+B+F+G+H+M

poc: m1- PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

,

======~~'-~~~~~I>==============================================================================================================
Rtn Soil Type Veget.tive Cover lop Curve No ICN) Adjusted Curve No ICNol Runoff Coefficient IC)
Frq Sub.re. No Percent Type Dns Cover DescrIption 8 C 0 PI 8 COl 8 COl Avrg
=======-===============================================================================================================================

121.7 12 1007.8 Urb.n L.w", 50. 807. Speci.llies....... 74 .93 65.8 99.0 .002 .881 .705
153.5 12 1007.8 Urb. L."n 507. 65. Office/Carcl/Rsdn. 74 65.8 .002 .573
76.3 12 1007.B Urban Lawn 507. 507. CvcCntr/Resort .... 74 65.8 .002 .442

A= 3si:i; Ac C,,= .590

5 121. 7
153.5
76.3

12 1001.8
12 1007.8
12 100.8

Urban L.wn
Urban Lawn
Urban Lawn

507.
507.
507.

80.
65.
507.

Speci.l ties .
Office/Carcl/Rsdn.
CvcCntr IRe sort ....

74
74
74

1. 35 72.7
72.7
72.7

99.0 .060
.060
.060

.915 .744
.016
.488

A= 351. 5 Ac Cw= .633

10 121. 7
153.5
76.3

12 100.8
12 1007.8
12 1007.8

Urb.n L.wn
Urban L.wn
Urb.n L.wn

50.
50.
507.

80.
65.
507.

Speci.lties .•.••••
Office/Carcl/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 62 75.2
75.2
75.2

99.0 .135
.135
.135

.929 .770
.651
.532

A= 351.5 Ac C,,= .666

25 121. 7
153.5
76.3

12 1007.8
12 1007.8
12 1007.8

Urb.n L.wn
Urb.n L.wn
Urban Lawn

507.
50.
50.

807.
657.
507.

Speci.lties .
Office/Cmrcl/Rsdn.
CvcCntr/Resort ....

74
74
74

1. 97 77.5
77.5
77.5

99.0 .229
.229
.229

.941 .799
.692
.585

A= 351. 5 Ac Cw= .706

50 121. 7
153.5

76.3

12 100.8
12 1007.8
12 100.8

Urban LaNn
Urb.n L."n
Urb.n L."n

507.
507.
50.

807.
65.
507.

Specialties .•.....
Office/Carcl/Rsdn.
CvcCntr/Resort. ...

74
74
74

2.30 79.0
79.0
79.0

99.0 .307
.307
.307

.949 .821
.724
.626

100

A= 35i:s Ac

121.7
153.5
ib.3

A= 351. 5 Ac

12 100.8
12 100XB
12 100.8

Urban L.wn
Urb.n L.wn
Urb.n L."n

507.
507.
507.

807.
657.
507.

Specialties •...•.•
Office/Carcl/Rsdn.
CvcCntr/Resort ....

74
74
74

2.61 80.1
80.1
80. I

99.0 .372
.372
.372

Cw= .737

.839

.751

.664

Cw= .762

500 121. 7
153.5
76.3

12 1007.8
12 100.8
12 10048

Urb.n L."n
Urb.n L.wn
Urb.n L.wn

507.
507.­
501

807.
657.
507.

Specialties •.•....
Office/Carcl/Rsdn.
CvcCntr/Resort. ...

74
74
74

2.77 80.5
80.5
80.5

99.0 .401
.401
.401

.958 .846
.763
.680

====~A'-~RCDU~SE========
Subr.ach El.v 8a.in

~:~~~~===~~~==!:~l~~==~~~~~~~~~~!r~~
7000 32 .020 Highly Urbanized .•

A= 351. 5 Ac

====~ A I N F ALL===================
Rtn M'~ Values C.lculated/Corr,cted Values

~~~====~==!;~====!l===!~===!~===!~===!~i
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.b5 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

05-30-1985

L= 7000 Lca; 3500 Sc=.00457 nb"=.0200

Cw= .774

====RU N DFF=======================
Rtn

!~~=2=!l====l;===============~_===-~-===~=
2 0.93 38 3.1 1.27 .590 0.75 265
5 1.35 30 3.9 2.13 .633 1.35 477

10 1.62 27 4.3 2.72 .666 1.82 643
251.97 23 5.13.63 .H6 2.56 908
50 2.30 21 5.6 4.43 .737 3.27 1158

100 2.61 20 5.8 5.20 .762 3.96 1405
500 2.77 19 6.1 5.65 .7 4 4.37 1550

poc: ..,1'
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- - - .. - - - - - - - - - - - - -
POC;

Al

PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates? Inc

06-05-1985

CvcCnt~Plz Sctsdl Rd
JBA No 2690
Opened

======~~1I~~E3~~r>==============================================================================================================

Rtn Soil Type Vegetative Cover lop Curve No (CN) Adjusted Curve No (CN.) Runoff Coefficient IC)

~=~==~~:~;~===~~==~;~~e~l=======~~;======~~~===So:;~=====~~s~~~~~~~=======~==S=_!====!l=====~====S====~====l===========S=== D====~===~~J=
2 17.6 12 1001.8 Urban Lawn 5Ji. 801. Specialties.""" 74 .93 65.8 99.0 .002 .881 .705

19.1 12 1001.8 Urban Lawn 581. 50% CvcCntr/Resort" .. H 65.8 .002 .442

A= 36.7 Ac Cw= .568

5 17.6
19.1

12 100%8
12 100%B

Urban Lawn
Urban Lawn

801.
501.

SpEcialties .
CvcCntr/Resort .

74
H

I. 35 72.7
72.7

99.8 .868
.060

.915 .744
.488

A= . 36: 7 Ac Cw= : 6i i
10 17.6

19.1
12 100a
12 100%8

Urban Lawn
Urban Lawn

801.
581.

Specialties .
CvcCntr/Resort .

H
H

I. 62 75.2
75.2

99.8 .135
.135

.929 .770
.532

A= 36.7 Ac Cw= .646

25 17.6
19. I

12 100%B
12 100%8

Urban Lawn
Urban Lawn

58'l.
5111.

80'l.
501.

Specialties""".
CvcCntr/Resort ....

H
H

I. 97 77.5
77.5

99.0 .229
.229

.941 .799
.585

A= 36.7 Ac Cw= .688

50 17.6
19.1

12 100a
12 100%8

Urban Lawn
Urban Lawn

50%
51l%

80%
50%

Specialties ....• "
CvcCntr/Resort ....

74
74

2.30 79.0
79.0

99.1l .387
.307

.949 .821
.628

A= 36.7 Ac Cw= : jie
100 17.6

19. I
12 1001.B
12 10018

Urban Lawn
Urban Lawn

Sill:
5e%

80'l.
581.

Specialties .
CvcCntr IResort. .

74
H

2.61 80.1
80.1

99.0 .372
.372

.955 .839
.664

A= 36.7 Ac Cw= .748

500 17.6
19.1

12 100a
12 100'l.8

Urban Lawn
Urban Lawn

51l'l.
Sin

801.
501.

Speci al ti es .•.....
CvcCn tr IResort. ...

H
74

2.77 80.5
80.5

99. e .401
.401

.958 .846
.680

====~~lI~RCOURE3~=========
Subre.ch Elev B•• in

;:~~~~==_~~L=!=·~~~==.I!~~~-=~~~se2r~';,
2380 .828 Highly Urbanized ..

A= 36.7 Ac

====R~ I N F ~ L L ====================
Rtn ~.p Values Calculated/Corrected Values
Frq P6 P24 PI P2 P3 P6 P24
========================================

2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

06-05-1985

L= 2300 Lca= 1288 Sc=.00304 nb .. =.8200

Cw= .760

====RUNOFF=========~=======

Rtn

!~~==!l====T~=~===== ;S~=~__===2=
2 0.93 20 1.9 1.86 .568 1.05 39
5 1.35 16 2.4 2.99 .611 1.83 68

10 1.62 14 2.7 3.84 .646 2.48 92
25 1.97 13 2.9 4.82 .b88 3.31 123
50 2.30 12 3.2 5.79 .728 ~.17 154

1002.61 11 3.56.82.7485.1 189
5002.77 10 3.87.48.7685.68 210

POC, .Z···



- - - - - - - - - - - - - .. - - - -
POC: b - , .

A+B

PCFCD HYDROLOGY METHOD
Johnso~, Brittain & Associates, Inc

12'6-05-1985

CvcCntrPlz Sctsdl Rd
JBA No 269121
Opened

======~~'-~~~~~I>==============================================================================================================

Rtn Soil Type Veget.tive Cover IMP Curve No (CN) Adjusted Curve No (CNt) Runoff Coefficient (Cl

~~~==~~;;~~===~~==!~~~e~l=======~~~======~~~===~o~~~=====~~s~;~~~~~=======~==S==!====!l=====!====S====~====l===========S====~====~===~~J=
103.5 12 100%B Urb.n L.wn 50~ 80Y. Specl.lties....... 74 .93 65.6 99.0 .002 .881 .705
55.1 12 100Y.S Urb.n Lawn 50'4 50Y. CvcCntr/Resort.... 74 65.8 .002 .442

A= 158.6 Ac CN= .614

5 103.5
55.1

12 1001.8
12 100Y.B

Urb.n L.wn
Urban Lawn

sin
58~

81lY.
51lY.

Speci.lties .
CvcCntr/Resort .

74
74

I. 35 72.7
72.7

99.0 .060
.068

.915 .744
.488

A= i5S:6 Ac CN= : 655 _
10 103.5

55.1
12 100Y.B
12 100Y.8

Urban Lawn
Urb.n L.wn

50'!
50Y.

Speci.lties .
CvcCntr/Resorl .

74
74

I. 62 75.2
75.2

99.0 .135
.135

.929 .7711
.532

A= 158.6 Ac CN= .6B7

25 103.5
55. I

12 100Y.B
12 100Y.8

Urb.n L.wn
Urb.n L.wn

50%
58%

B0Y.
51lY.

Speci.lties .
CvcCntr/Resort .

74
74

1.97 77.5
.77.5

99.11 .229
.229

.941 .799
.5B5

A= 158.6 Ac Cw= .725

50 103.5
55. I

12 100Y.B
12 100Y.8

Urb.n L.wn
Urba.n Lawn

501
581

B0Y.
51lY.

Speci.lties .
CvcCntr/Resort .

74
74

2.30 79.0
79.0

99.0 .307
.307

.949 .821
.628

A= 158.6 Ac Cw= .754

100 103.5
55.1

12 100Y.B
12 100a

Urb.n L.wn
Urb.n Lawn

50~

501
B0Y.
51lY.

Speci.1 ties .•.....
CvcCntr/Resort ....

74
74

2.61 80.1
80.1

99.0 .372
.372

.955 . B39
.664

A= 158.6 Ac Cw= :778
103.5

55.1
12 1001.B
12 100Y.B

Urb.n L.wn
Urban L.wn..' .

531
50X

Speci.lties .
CvcCntr/Resort ••.•

74
74

2.77 80.5
80.5

.411

.4111
.95B . B46

.680

====~~,-ERCOU~~E==========

Subr.ach Elev Ba.in

~~~~~~===~~=!:~~~~==~~;~~~~~~=!r~~
43110 18 .020 Highly Urbanized ..

A= i5S:i, Ac

====~~ I NFALL====================

V=L=::!~~:!Jj====Cl1:~~lj::~0£2:ct·l:::~u!j~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 I.B7 2.06 2.43
25 2.603.00 1.972.162.282.512.97
50 2.B0 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

1216-1215-1985

L= 4300 Lc.= 2200 Sc=.00419 nbw=.021l0

Cll= .78B

====~LJ~CJ~~=========---===============
Rtn

!~~===~~====~;===x=====~~==~~==~~=
2 0.93 27 2.7 1.57 .614 1.96 154
5 1.35 21 3.4 2.60 .655 Ion 272

10 1.62 19 3.8 3.31 .6B7 2.27 363
25 1.97 17 4.2 4.26 .725 3.09 494
50 2.30 15 4.8 5.24 .754 3.95 631

100 2.61 14 5.1 6.19 .778 4.82 770
500 2.77 14 5.1 6.57 .788 5.18 828

POC 11 b - . ,



- - - - - - - - - - - .. - - - - .. - -
POC 1m' ••

Al+B+H+M

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

1216-05-19B5

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~Ir~~~~~I>=====================================================================~==========================--=====~=====
Rtn Soil Type Vegetative Cover I.p Curve No ICN) Adjusted Curve No (CN.) Runoff Coefficient IC)

~=~==~~:~;~===~~ __~;~~~~=======~~;======~~====~~;~=====~~s~~~~~~~=======~==~=_~_===!~====_!====~===_~====! __===_~====~====~===~== A~J=
2 121.7 12 IBB~8 Urb.n Lawn 5B~ 8B~ Specialties....... 74 .93 65.8 99.11 .U2 .881 .7B5

41.4 12 10B~8 Urban Lawn 5B~ 65~ OfficelCmrcllRsdn. 74 65.8 .002 .573
76.3 12 100XB Urban Lawn 50~ 50% CvcCntr/Resort. •.. 74 65.8 .002 .442

A= 239.4 Ac CN= : 598
5 121. 7

41.4
70.3

12 10nB
12 IBBXB
12 IB0XB

Urban Lawn
Urb.n Lawn
Urban L.wn

50~

50X
50%

80%
65X
50X

Speci.lties .
OffieeIC.reI/Rsdn.
CvcCntr/Resort. ...

74
74
74

1. 35 72.7
72.7
72.7

.060

.060

.060

.915 .744
.616
.488

A=· 239: 4 Ac . .. .. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. • .. .. .. CN= : bile
--------------------------------------------------------------------------------------------------------------------------------------10 121.7 12 100XB Urban Lawn 50% B0X Specialties....... 74 1.62 75.2 99.0 .135 .929 .770

41.4 12 100XB Urban Lawn 50X 65X OfficeIC.rd/Rsdn. 74 75.2 .135 .651
76.3 12 100XB Urban Lawn 50X 50% CvcCntr/Resort.... 74 75.2 .135 .532

A= 239:4 Ae CN= .674

25 121. 7 12 100X8 Urban Lawn 50~ B0X Specialties •...... 74 1. 97 77.5 99.3 .229 .941 .799
41.4 12 IBUB Urban Lawn 50X 65X OfficeIC.rcl/Rsdn. 74 77.5 .229 .692
76.3 12 10UB Urb.n Lawn 50X 50X CvcCntr/Resort •... 74 77.5 .229 .585......... .............. ........................... .............. ..................

eN: .712A= 239.4 Ac

5B 121. 7 12 UUB Urban Lawn 50X 8U Specialties ..••.•. 74 2.31\ 79.0 99.1 .3117 .949 .821
41.4 12 lUXB Urban Lawn 50X 65X OffieeIC.rcl/Rsdn. 74 79.0 .307 .724 -76.3 12 UUB Urban Lawn 5U sax CveCntr/Resort ••.• 74 79. e .387 .62B ,

......... .............. ..................
239:4 ......... .............. ..................

CN: :743A= Ac

100 121. 7 12 UUB Urban La"n 50X 8U Specialties •...••• 74 2.61 80.1 99.8 .372 .95:1 .839
41.4 12 18UB Urban Lawn 5U 65X OfficeIC.rcI/Rsdn. 74 80.1 .372 .751
76.3 12 UUB Urban La"n 50X 50X CvcCntr/Resort •... 74 8i1.1 .372 .664......... .............. ........................... .............. ..................

tv= :768A= 239.4 Ac

500 121.7 12 UUB Urban LaNn 50X BU Specialties .•..•.. 74 2.77 80.5 99.' .481 .958 .B46
41.4 12 U0XB Urban La"n 50X 65X OfficeIC.rcl/Rsdn. 74 8i1.5 .481 .763
76.3 12 UUB Urban La"n 5U 5U CvcCntr/Resort •••. 74 80.5 .411 .680......... .............. ..................

A= 239:4 ......... .............. ..................
c.= :779Ac

======-==========~====~=======_~_=_~Ck=_~= __==_=============D_==.===_=_=_=~=====_~=-r--===_===_= __~===. -===--==~~==

===-WATERCOURSE=======
Subr.ach Elev Ba.in
:~!~~===~0fE=~.c~~~_=~:~~~~~~•.ll~~

71\00 30 .820 Highly Urbanized ..

===-RUNOFF:II~=-~=-~=_C:C:==-

Rtn
Frq PI Tc v Cw " II
~~~====__.~c__=~a_~__~.=___=

2 iI.93 39 3.' 1.25 .598 1.7:1 188
:; 1.35 31 3.8 2.88 .640 1.33 321

11 1. 62 27 4.3 2.72 .674 1.83 443
25 1. 97 24 4.9 3.55 .712 2.53 bll
58 2.30 22 5.3 4.34 .743 3.2.3 178

108 2.61 20 5.8 5.28 .76B 3.99 '163
508 2.77 20 5.8 5.51 .779 4.29 1136=_~-=__a=______=~==~_=~______

L

- #' , #'POC,

nbw=.0208Sc=.00429Lea= 3500L= 7000

06-1215-1985

===zRA I NFA LL===============~===
Rtn Kap Valu.. Calculat.d/Correct.d Valu••

~=~6_=~====!~=z!;===!~=!6=~!~!
2 1.28 1.40 e.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

18 2.00 2.40 1.62 1.77 1.87 2.1\6 2.43
25 2.60 3.B8 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

11\0 3.40 4.80 2.61 2.86 3.82 3.33 3.95
500 2.77 3.03 3.2B 3.53 4.19



- - - - - - - - - - - - - - - - - - -
pac:

A+B+H

PCFCD HYDROLOGY METHOD
Johnson, Brittuin & Associates~ inc

1/)6-05-1985

CvcCntrPlz Sctsdl Rd
J8A No 2690
Open,:d

======~A'-~R~~~£>=============================================================================================================
Rtn Soil Type Veget.tive Cover lop Curve No (CN) Adjusted Curve No (CN-) Runoff C-oefficient (e)
Frq Subarea No Percent Type Dns Cover Description S C D PI S C D I C D I Avrg
======================================================================================================================================

121.7 12 100Y.S Urb.n Lawn 50 80Y. SpeCl.lties....... 74 .93 65.8 99.B .0J .881 .705
18.2 12 100Y.8 Urb.n L.wn 50X 65Y. Office/Cmrcl/Rsdn. 74 65.8 .0~2 .573
76.3 12 100;(8 Urb.n L.wn 50X 50Y. CvcCntr/Resort.... 74 65.8 .loa, .442

.646

.763

.680

.321

.724

.628

.839

.751

.664

.799

.692
;585

.744

.616

.488

w= .769

tw= :780

Cw= .745

ew= .676

.95a

.955

.94 !

.92'1" -- _.170-­
.65-1
.532

.. 915

----------
.Ul
• HI
.481

.3 2

.TJ2

.n

.3a7

. 3~7

.3V

.229

.229

.229

.MO

.0e0

.0:0

99."

99.

99.\1

99.'1

99.~

811.5
80.5
80.5

80.1
8il. 1
80.1

77.5
77. 5
77.5

79.0
79.0
79.0

72.7
72.7
72.7

2.77

1. 97

2.61

I. 35

2.30

74
74
74

74
74
74

74
74
74

74
74
74

74
74
74

Specialties .
Office/Carcl/Rsdn.
CvcCntr/Resort ....

Speci.lties•......
Offlce/Carcl/Rsdn.
CvcCntr /Resort. ...

Specialties .
Office/Corcl/Rsdn.
CvcCntr/Resort ....

Speci.lties .
Office/Corcl/Rsdn.
CvcCntr/Resort ..•.

Specialties .
Office/Cmrcl/Rsdn.
CvcCn t r / Resort ....

Special"ti25 .
Office/C~rcl/Rsdn.

CvcCntr/Resort. ...

80X
65X
50X

80X
65X
501.

80Y.
65X
50X

801.
65Y.
501.

80%
651.
501.

801.
651.
50Y.

501.
50%
50%

501.
50%
50%

501.
501.
50l

501.
50%
501.

50X
50X
501.

Urb.n Lawn
Urb.n Lawn
Urban Lawn

Urb.n awn
Urban Lawn
Urb.n Lawn

Urb.n L.wn
Urb.n L.wn
Urb.n Lawn

Urban lawn
Urba.n Lawn
Urb.n Lawn

Urb.n L.wn
Urban Lawn
Urb.n L.wn

Urb.n lawn
Urb.n lawn
Urb.n L.wn

12 1001.8
12 100X8
12 100Y.S

12 1001.8
12 1001.8
12 100Y.8

12 1001.8
12 100Y.8
12 100Y.8

12 100r.S
12 100Y.S
12 1001.8

12 100Y.S
12 100Y.8
12 100Y.8

12· 100Y.S
12 100Y.S
12 100Y.S

121. 7
18.2
76.3

121. 7
18.2
76.3

121. 7
18.2
76.3

121.7
18.2
76.3

121. 7
18.2
76.3

121. 7
18.2
76.3

A= 216.2 Ac

A= iii.: i Ac

A= 216.2 Pc

A=216.2Ac

A= 216.2 Ac

A- 216.2 Ac

A= iii.: i Ac

5

25

50

10

500

100

---------------------------------------------------------------------------------------------------------------------------------------- -74 1. 62 75.2 99.3.135
74 75.2 .135
74 75.2 . 135

lc.= 3200

Highly Urb.nized ..

===RA I NFA L L=================

W_~!:7~:1 ~il====C!l::~'!j:::o!§:::e~:~ul~~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 '.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

6300

L= 6300

27 . 020

Sc=.00429 nbK=.0200

====RUNOF F===================
Rtn

!~~===!~====l~===~=========SK =_~=====~
2 0.93 36 2.9 1.31 .6111 0.79 17
5 1.35 29 3.6 2.: .643 1.39 30~

10 1.62 25 4.2 2.84 .676 1.92 416
25 1.97 22 4.8 3.; .714 2.67 58
50 2.30 20 5.3 4.57 .745 3.40 742

100 2.61 19 5.5 5. 3 .769 4.10 89~

500 2.77 18 5.8 5.:;2 .780 4.54 99i1

06-05-1985 pace h •••



- - - - - - - - - - - .. - - - - -' .. -
poc:

F

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

06-05-1985

CvcCntrPlz Sctsdl Rd
J8A No 2690
Opened

======~~'-~~~~~E>==============================================================================================================
Rtn Soil Type Vegetative Cover lop Curve No (CN) Adjusted Curve No (CN.) Runoff Coefficie t eCI
Frq Subarea No Percent Type Dns Cover Description 8 C D PI 8 C D I 8 COl Avrg
============================================================================================:=========================================

2 70.1 12 100ZB Urban awn 504 65Z Office/Corcl/Rsdn. 74 .93 65.8 99.0 .002 .0:1 .573

A= 7~. 1 Ac Cw: : :;73
5 70.1 12 100ZB Urban _awn 504 65Z Off.ce/CmrcI/Rsdn. 74 1. 35 72.7 99.0 .860 .915 .616

A= . 7~: i Ac Cw: : bib
III 70.1 12 100ZB urban Lawn 50Z 65Z Office/Corcl/Rsdn. 1. 62 75.2 99.0 .135 .9 9 .651

.751

.724

.763

Cw: .751

e~= .692

.955

. 9~9

.481

.307

.229

.7299.0

99.8

99.8

99.0

80.5

80.1

79.8

77 .5

=:lC=RUNOFF===========--=-=--=
Rtn

'!~~===!~====l~====~======~" ==~===~
2 0.93 28 2.8 1.86 .573 1.06 75
5 1.35 16 3.5 2.99 .610 1.84 130

U 1.62 14 4.0 3.84 .65) 2.58 177
25 1.97 13 4.4 ~.82 .69. 3.33 236
58 2.30 12 4.7 5.79 .724 4.19 2-6

IIl0 2.61 11 5.2 6.82 .75i 5.12 32
500 2.77 11 5.2 7.23 .76: 5.52 3"0

2.61

2.77

2.38

1.. 97

nbw:.0200

74

74

74

5c=.80529Lca= 1780

Office/Corcl/Rsdn.

Office/Corcl/~sdn.· 74

Office/Corcl/Rsdn.

OfficelCorcl/Rsdn.

L= 3400

65X

65X

65Z

65X

50X

50X

50X

50Z

Urban Lawn

Urban Lawn

Urban lawn

Urban Lawn

12 100X8

12 100XB

12 100XB

12 100XB70.1

70.1

70. I

70.1

A= 70.1 Ae

A= 70. I Ac

A= 78.1 Ae

A= 70.1 Ac

25

50

A: • j ~: i Ae . . . • • . • . . • • • . • • . • . • . . . • • . . . • • . . • • • • • . . . • . eM= : j 63
======================================================= =================c.============~===================~~==--======--====

100

====R~ I NF~ L L ===================

~~L=:!:~:~m====Cll:~~al1::~!~:~ t ~J~::~u11~
'2 1.20 1.~0 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

18 2.08 2.40 1.62 1.77 1.87 2.06 2.~3
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
58 2.80 3.48 2.30 2.51 2.65 2.93 3.~7

100 3.40 4.80 2.61 2.86 3.02 3.33 3.95
508 2.77 3.03 3.20 3.53 ~.19

508

06-05-1985 poc, "1'"' • •



- - - - - - - - '- - - - - - - - - - -
POC;

F+G

9 - - - PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

06-05-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~,-~~~~~£>==============================================================================================================
Rtn Soil Type Vegetative Cover lip Curve No (CN) Adjusted Curve No (CNt)· Runoff CoeffIcient (Cl
Frq Subarea No Percent Type Dns Cover Destription 8 C 0 PI 8 C 0 J 8 COl Avrg
===========================================================================================================================:==========

2 112.1 12 100XB Urban Lawn 507. 657. Office/Cortl/Rsdn. 74 .93 65.8 99.0 .002 .881 .573

A~ 112.1 Ae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cw~ : 573
-----------------------~------------------------------ --------------------------------------------------------------------------------

112.1 12 1007.8 Urban Lawn 50~ 65~ Offiee/Cmrel/Rsdn. 74 1.35 72.7 99.0 .060 .915 .616

A~ iii:i At Cw~ :i.ib

Cw~ .651

10 112.1

A~ 112.1 At

12 100XB Urban Lawn 5llY. 65Y. Offiee/Clrel/Rsdn. 1. 62 75.2 99.0 .135 .929 .651

25 112.1 12 1007.8 Urban Lawn 50~ 65Y. Offite/Cmrel/Rsdn. 74 1. 97 77.5 99.0 .229 .941 .692

A~. 112.1 Ae C.~ .692

50 112.1 12 100Y.B Urban Lawn 50Y. 657, Offite/Cmrel/Rsdn. 74 2.30 79.0 99.0 .307 .949 .724

.37299.080.12.6174Offiee/C.rtl/Rsdn.65Y.507.Urban La.n12 1007.8112.1

A~ 112.1 Ac

100

Cw~ :7i4---------------------------------------------------------------------------------------------------------------------------------.955 .751

A~112.1Ae Cw~ .751

500 112.1 12 1007.8 Urban Lawn 507, 65Y. Offite/C.rtl/Rsdn. 74 2.77 80.5 99.0 .401 .95B .763

........_.- --_. ~ -_.

A~ 112.1 At Cw~ : 7b3

===RUNOFF===================

l

g

111
197
265
366
459
559
602

Rtn

~~==c!l====~~==_-~--==~~-=C"=
2 0.93 23 2.9 1.72 .573
5 1.35 18 3.7 2.83 .616

10 1.62 ·16 - 4.2 3.68 .651
25 1.97 14 4.8 4.6a .692
50 2.30 13 5.1 5.61 .724

100 2.61 12 5.6 6.59 .751
500 2.77 12 5.6 6.98 .763nb.~.0200Se~.00550Lta~ 2000L~ 4000

====RA I NF~LL===================

~=L "!!~:!}3====:H::~a!1::cop~:::e~:~u!1~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.86 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.80 3.40 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19

l

06-05-1985 POC: 9



- - - - - - - - - - - - - - - - - - -
poc:

F+G+L

.z • - - PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

06-05-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======v;~-r~~~~~I>==============================================================================================================
Rtn Soil Type Vegetative Cover l~p Curve No (CN) Adjusted Curve No (CNI) Runoff Coefficiont tCl

~=~==~~~~~~===~~==!~~~e~1=======~~;======~~~===~~;~=====~~~~~~~~~=======~==;==!====!l=====!====;====~====l======~====S====~====~===~~J=
102.4 12 100Y.B Urban Laon 50Y. 657. Office/Corcl/Rsdn. 74 .93 65.8 99.0 .002 . 6B I .573

5

A= 162.4 Ac

162.4

A= i~2:4 Ac

12 100Y.B Urban Laon 507. 65Y. Office/Corcl/Rsdn. 1. 35 72.7 99.0 .060

Co= : bi b
10 102.4 12 100Y.B Urban Lawn 50Y. 65Y. Office/Corcl/Rsdn. 74 1. 62 75.2 99.0 .135 .929 .651

A= 162.4 Ac Co= .651

.1=0= .724

Co= : i,~2

25

50

100

162.4

A= 162.4 Ac

162.4

A= 162.4 Ac

162.4

12 100Y.B

12 100%B

12 100%B

Urban Laon

Urban La.n

Urban La.n

507.

50Y.

657.

657.

65Y.

Offlce/Corcl/Rsdn.

Office/Corcl/Rsdn.

Office/Corcl/Rsdn.

74

74

74

1. 97

2.30

2.61

77.5

79.0

811. I

99.0

99.0

99.0

.229

.307

.372

.741

.949

.955

.692

.724

.751

A= 162.4 Ac Co= .751
--------------------------------------------------------------------------------------------------------------------------------------
500 162.4 12 100Y.8 Urban Laon 50Y. 65% Office/Corcl/Rsdn. 74 2.77 B0.5 99.0 .401 .°58 .763

A= 162.4 Ac C.= ::'63
=;====================~===========================s=======================================================~=======~===================

====~ ~ I N F ~L L ====================
Rtn "ap Value. Calculated/Corrected Value.

~~~===!:==!!~====!l===!~===!~-==!~===!~i

====WA-r~RCOURS~==========
Subreach Elev Basin

~~~i~~==-~~~==!~~l~~==~~~~:~~~~~!r~~
4700 26 .020 Highly Urbanized ..2

5
10
25
50

U0
500

I. 20
I. 70
2.00
2.60
2.80
3.40

I. 40
2.00
2.40
3.00
3.40
4.00

0.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

I. ~7
I. 55
I. 67
2.28
2.65
3.t2
3.20

1.17
I. 71
2.06
2.51
2.93
3.33
3.53

I. 37
2.01
2.43
2.97
3.47
3.95
4.19 L= 4700 Lt.= 2400 Sc=.00553 nbo=.0200

====~UNOFF=====================
Rtn

!~~===!~-===l~====~=======~-==~ =~-
2 0.93 26 3.0 1.59 .573 0.91 150
5 1.35 20 3.9 2.68 .616 1.65 270

10 1.62 IB 4.4 3.40 .651 2.22 363
25 1.97 16 4.9 ~.38 .692 3.03 496
50 2.30 15 5.2 5.24 .724 3.79 621

100 2.61 14 5.6 .19 .751 4.65 761
500 2.77 13 6.0 6.76 .763 5.16 844

06-05-1985 POC6
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APPENDIX J

PRELIMINARY ENGINEER'S COST ESTIMATE
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,~~5 C'i
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~'Gf: :)(:

2eo :JC

I
I

5C30353 Catch Dasi~,2' 17' Wing;(MAG Opt, 533· 1)

5~~5000C A[c~ss I:"r, 1. p."
~·:;50 0L5 M<o"hnle ("A!~ D<7 7 , 5;:::) !J 52~' )I'r"'l\"

5::1;':00[,0 i",;,r,hlj Ie U1;:.G D€-i
rr, '4 t

~~2)J'_l 'J
5~500b8 M,;,,~,olp (MAG Det 420)

2 ea
2 ea
7 eri

3000 :)0

800 ~ a
1200 .)()
1400 ~la

1200 :;0

I
I
I
I

t. C~ 000? St ;-' net IJ , a] Con co e t e {C 1a :;::; A)

~C4nOOl St,uetu,al Steel

OC80277 V;, j IJe (8IfA~U) UJith T<lppinq)
8G~0403 Pip~ (Vj. tr-i iied Clay) (8")
0880405 f' j,fJE (VJtr~iip.d

(', , (t;:'" )"'.lay;
QO:;040l, Pip€' (Vi tr Hied Clay) (15")
r,080413 ripe (Vi. tri fied Clay; L:tr.il St,ength) (0")
n080(82 Pippline [ncasel-ient
8081422 PirHI (Ductile> I. on) (8") (CIils5 50)
n082204 Pifie (Asbe!'otos L.p!-len t )t (4" )

27 ;: y

1520 lb

1 2a
517 H

.05 1r
10 If

1~2 1 i
66 ] f
21 If

166 1 r

800 ·:;0
~,..., ..... n
I!- .' '.'

~5 . ~~ 0
151~O

~Ln (.(,
V'~I '.J 'J

.,:) j~ (. I) r,
JU '_' ''; v

250 00
2280 GO
2.~..40 OC
~"35 DD

1328 no

I
?030201 Reronstruet Wou2n Wire renep, Type 1

7050505 :'afety R~il (Triple)

75 If

36 lr

10 00

::'.0 CO

:50 flu

i ::; (: f! 0

I
I

7080241 Conrrete SidewaJk (HAG Dpt, 2~O ~ 231)

7130003 Riprap (Grouted)

243 s r

145 ey

tot"ll cost

7 au

I
I
I



5011f)~2 r'lfH~ ; ~pji"I;Orr?r1 Conc'E'tp., rl rl :;::. II, ?of. II 100 ] i 45.00 ~"'jOO,C~

50110~3 I lfiP, Reinioi"[E'O Concrete, Cl d::;; III , :?ll U 444 If 50,00 ~~200,GO
501105~ n' Rein ioreen Concretp, Class IIII 4("\11 4D4 Ji £.5.00 3:460.0C' Ipe I I'

53110n r· ' Rpin;orced Concrete, ClilS; .lJ I ':;' f, II 2103 Ji 230,00 ~83b90.fJ()
I Ip e ,

50110'/3 Pipe, Rp.inf'orced Concrete, Class III, 'Jf, • 12?~ H 240.00 3G5520,OO

total cost 8~7370. on

r~, ,':; T C r~ 1,0, L ~:") L. I ~:;'

2690 . ::; 2n d St. ~~. D. A 1 t. ~,
05/30/8~:;

TOTP,:'"
CCY':i

UNIT
CO~~TDTY.Dl'" ~':;Cr. I ,... T ION

JTUi
~JI.H~r:[r;-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~011092 ripe, Reinforc€'d ConCi'pte I [Ja:;5 III ~'(, " 113 H 230,00 25990.00
50110'73 PiliP) Reinforced Concrptf~ , r,lilSS IIII '7 (," 24(, If 240,00 ~9040.00

:;O1253£, pjpe, Cast· In··Plilee) 3t,It 544 H :'0.00 16320.00
5012548 Pipe) Cast· In' r lace, 48" 484 Ii 40.00 193bO.OO
50125% ripe) Caq .. Jn· Place) ("l ( " 3017 H 170.0 (l 51 ~C90 . 00'"

tot-11 cost 633t·C C. 0Q

Dr:: ~~ cr~ I r' T 1 [I N

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ITEM
:J UMr~ [r-

:rOD
MATCR I A I... S L I ~:>T

2G?O.4 2nd St. S.D. Alt. B

QTY,

05/30/8::;

UNIT
CD ~.; T



TOTAI_
C()~::T

05/30/Q~

WUT
CO:'~TtHY,

Al t, C2 n d ~:) t, S, D .
MATEr~IALS LIST

2690 .~.J:JO [:

Dr:SCF~Ir\TIot~

5011042 ripp., Rein iorced Concretp., \.lass II, 3(,11 100 Ii 45.00 4500,00
5011043 Pipe I Rp.inforced Concrete! f:lilss III, 3(,11 444 Jr ~O,OO 22200,GO
~011053 Pir12, Rpinforcpd Concrete, Class III! 48" 4l"l4 ] f ~5. 00 314(,0,00
5011082 PipE', Rp.inforce>d Concrete! CJass II, 84" 2103 H 17~.OO 410085,00
5011003 Pipp! ReinforcE'o Concrete! Class III! f:4" 127:- J.r 200,00 254[,00,00

total cost 722845,00

x· ~. x -x- oX- .~~. x- -x- ~. -x- x- ·x- -x- .x- -x- x- :x· -x- -x· -x. oX· -x- -x. oX· -x- -x. x -x- -x- x- -x- -x- -x- x· -x- oX· -x· ·x- -x- -x- -x- ):. -x- -x- -x. -x- -x- x- .~. ~..~. -x· .;{- -x- ~ oX· -x- .;(. -x- -;(. x- .~. -x- .~. ::::..¢ x- x- -x-
ITEM

tJI..JMI:CR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



5011082 ripE', Reinforcer. Concrete, f:las5 II, f14 11 1D H 1'75,00 22U35.00
5011083 Pipe, Reinforced Concrete, Class III, 04 11 24(, ]f ~OO,OO 49200.00
501253£, PipE', Cast In· Place, 3i," 544 )f 30.00 16320.00
5012548 Pipp, C"st· In' Place, 4f.1" 484 If 40.00 193bO.00
5012584 PipE', C"st· In- Plilce, 84" 3017 If 130.00 392210.00

total I:o<;t 4?912~.OO

O~)/30/85

TOT I'1LurUT
CO:-;TQTY,

MAT E r~ J: A L ~:; L. 1ST
269 0 . (;, 2 n d ~; t. S. D. A 1 t. D:r () rc

1TOi
t~:.lim[R

I
I
I
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I
I
I
I
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I
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APPPENDIX K

HYDROLOGIC CALCULATIONS FOR ON-SITE DRAINAGE ANALYSIS

(POCs rl, r2, r3, ~4, r)



- - - - - - - - - - - - - - - - - - -
POC; ,-x

East.gtr-.fr-m.N

PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntr-Plz Sctsdl Rd
JBA No 2690
Opened

==== ~~'-~~~~~E>======================~==s=============================~==================================E===~====~==========
Rtn 5011 Typ. V.g.tativ. Cov.r lip Curv. No (CN) Adjusted Curv. No (CNI) Runoff Co.fficilnt (C)

~~~= S~b;~;~===~~==!;~~·~l=======~!~======~~~===~o:~~===== ~~~~~~~~~=======~==~=-!====!l=====!====~====~====l== ====~==--~===~===~===~~J=
0.7 12 1001.B Urban Lawn 501. 801. Sp.cialti.s . 74 .93 65.8 99.0 .002 .881 .705

A= 0.7Ac

0.7 12 1001.B Urban Lawn 501 801. Sp.cialti.s . 74 1. 35 72.7 99.0 .060 .915 .744

A= "iJ:] Ac Cw= .744

--------------------------------------------------------------------------------------------------------------------------------------
10 0.7 12 1001.B Urban Lawn 51lZ 801. Sp.cialti.s....... 74 1.62 _ 75.2 99.0 .135 .929 .770

A= 0.7Ac Cw= .770

25 0.7 12 1007.8 Urban Lawn 801. Sp.cialti.s . 74 1. 97 77.5 99.0 .229 .941 .799

A= 0.7 Ac Cw= .799

A= 0.7 Ac Cw= .839--------------------------------------------------------------------------------------------------------------------------------------500 0.7 12 1001.8 Urban Lawn 5il7. 807. Sp.cialti.s....... 74 2.77 8il.S 99.1 .401 .958 .846

.839

.821

.955

.949

.372

.307

99.0

99.il

.... . ...-_.- - ----

8il.1

79.0

C,,= .846

==~RUNOFF==::a==-====:=========

Rtn

!:;~-r-!~====l~~===~"==- q===!:
2 11.93 5 2.0 3.25 .705 2.2 2
~ 1.35 5 2.0 4.69 .744 J.t, 2

10 1.62 5 2.0 5.64 .770 4. 5 3
25 1.97 5 2.0 6.87 .799 5.4 4
50 2.3il 5 2.0 8.00 .821 h.~6 5

10B 2.61 5 2.0 9.09 .839 7.63 5
500 2.77 5 2.0 9.64 .846 8.1~ 6

2.61

2.3B

nb ..=.0200

74

74

Sc=.03333Lca= 3il0

Sp.cialti.s .....•.

Sp.cialti.s ..••.••

~===WATERCOURSE=========
8ubr.ach Ellv Balin

;~;~===~~~~=!~~~~~==~~~~~~~~~·-2r~~
6il0 20 .il20 Highly Urbaniz.d ..

807.

8ex

5il1

51lZ

Urban Lawn

Urban Lawn

12 1007.8

12 1007.8

0.7

0.7

A= --011.7 Ac

50

====R A I N FALL=~=================

~=L "a~~~:!}J===~!l::~:H:::!j:::!~:~u!j~
2 1.20 1.40 0.93 1. ill 1.07 1.17 1.37
5 1.7il 2.00 1.35 1.47 1.55 1.71 2.ill

lil 2.00 2.40 1.62 1.77 1.87 2.16 2.43
25 2.60 3.00 1.97 2.16 2.28 2.51 2.97
50 2.8il 3.40 2.3il 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.il3 3.2il 3.53 4.19

100

05-30-1985 POC.



- - - - - - - - - - - - - - - - - - -
East.gtr.frm.S

poc:: r2 PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

......... :::::::::::::::::: CN; :744
A= •• i : i At • • • • • • • • • • • • • • • • . • • • • • • . _

-10-----1~1----12~~~~~.~~~--~~~~~.~~~~~.~~-50r.---807.--- ~~~:~~~~~~~::::::: 74 -- -- I.b2 7~.2 -- -- 99.0.m .'129 .770

.799.941

:::::::::::::::::: eN= :773..... ......... .............. -----------All At _
.----~---~------------------------------------------------------------74---------~97--7~5 99.0 .229

25 1.1 12 ~~~:_~.... ~~~~~. :~~~ .... sax 807. ~~~:~~~~~~~:::::::

.. .. • .. • • .. .. .. .. .. .. .. : : : : : : : : : : : : : : : : : : CN; : 79~

A; .. i : i Ae . . . . . . . . . . . . . . . . . . . . . . . ------------------------------------------------------------------~82-1-
-50-----1~1----12-100i'B-----U~b~;l.:_:;----507.---807.----S~;~ial ties.. .. .. . 74 -- -- 2.30 79.0 -- -- 99.0 .307 -- .949

~ .

l

CNe : S~b

CN; :Si9

CN; :s2i

=.cRUNOFF===============
Rtn
Frq PI Te v I C.. q __ g

- 2==093==-==5=-=2~;=3~25===~==2. 2 -~
5 1'35 ~ 2.0 4.b9 . T~4 3.4' 4

10 l:b2 5 2.a 5.b4 .770 4.3~ 5
2c 1"7 5 2.0 b.87 • 99 5.4 b

J .7 5 2 0 8.00 . I b.~b 7
1~: U~ 5 2:0 9.09 .EJ9 7.bJ 8
520 2.77 5 2.8 9.b4 .E'tb B.IG 9
=====================~======~-====~---=

L; b00 Lea; 300 5e;.03333 nb.;.02a0
====================================

====RA I NFALL==c=======c======,===
Rtn Hap Value. Caleulatod/Corroetod Valul'
Ffq Pb P24 PI _.!~ .!:. .!~ __!~~
==2===~20==~40==-i93=-~81-1~07--~17-J-.37

5 1.70 2.00 1.35 1.47 1.55 1.71 2.01
10 2.00 2.40 l.b2 1.77 1.87 2.0b 2.43
25 2 b0 3.00 1.97 2.lb 2.28 2.51 2.97
~0 2:80 3.40 2.30 2.~1 2.b5 2.93 3.47

10a 3.40 4.00 2.bl 2.8b 3.02 3.33 3.95
~00 2.77 3.a3 3.20 3.53 4.19
========================================

••••••••• • •••••••••••• 0

===~~=~J~~=~~=======~=~=D===_==_=======c===~=========================================================-=__==__==c_==*==~=============

-------A; 1. I Ae ---------------------------------------------------74--------------------------99~0--~372---------.-9~5 .839
10e----l~1----12~~~:_~.... ~~~~~.:~~~.... 507. 80X ~~~:~~~~~~~::::::: 2.bl 8e.1

05-30-1985 POC 11 ,-2



- - - - - - - - - - - - - - - - - - -
West.gtr.frm.N

POC& .-3 PCFCD HYDROLOGY METHOD
Johnson, Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~'-~~~~~r>===================================================================~==========================================
Rtn Soil Type Vegetative Cover l.p Curve No (CN) Adjusted Curve No (CNI) Runoff Coefficient IC}

~=~==~~b:~;~===~~==!;~~~l=======~~~======~~~===~o:;~=====~~s~~~~~~~=======~==;==~_===!l=====~====;====~====l======~====~=== D====~===~~J=

Cw~ :70i;

0.7

A= 0.7Ac

0.7 12 100.B

Ur ban Lawn

Urban Lawn

50.

507.

80.

807.

Specialties ..... ,.

Spec i al ties .

74

74

.93

1. 35

65.8

72.7

99.0

99.0

.002

.0611

.881

.915

.705

.744

A= 0.7 Ac eM= .744--------------------------------------------------------------------------------------------------------------------------------------
10 11.7 12 100%8 Urban Lawn 501. 801. Specialties....... 74 1.62 75.2 99.0 .135 .929 .770

A= 0.7 Ac CM~ : 770

Cw= .799

25

50

0.7

A= 0.7 Ac

0.7

12 10n8

12 100XB

Urban Lawn

Urban Lawn

501.

50X

80%

801.

Specialties .

Specialties .•.....

74

74

1.97

2.30

77.5

79.11

99.8

99.0

.229

.307

.941

.949

.799

.821

A= "1i:7 Ac Cw~ : 8ii
100 0.7 12 1007.8 Urban Lawn 501. 807. Spec i al ti es •...... 74 2.61 80. I 99.l!l .372 .955 .839

A= 0.7 Ac elf: :839
500 0.7 12 100.B Urban Lawn 501. 80% Speci al ti es ... " .. 74 2.77 80.5 99.0 .401 .958 .846

====W~,-E~COU~~~=======
Subreach Elev B051n
~~~!~~===~~~==!~~l~~==!ot~;~~~5e ~r~~

600 20 .020 Highly Urbanized •.

====~LJ~Cl~~====~=======~=========·====
Rtn

!~~===!~===~~=== v_=====~=~~~~==~=~

A~ 0.7Ac

====R~ I NF~LL===========~======

m===:!:~:~~~j__==C!l::~01~:::~H::~e~6 ::~!j~
2 1.20 1.40 0.93 1.01 1.07 1.17 1.37
5 1.70 2.00 1.35 1.47 1.55 1.71 2.01

10 2.00 2.40 1.62 1.77 1.87 2.06 2.43
25 2.60 3.08 1.97 2.16 2.28 2.51 2.97
50 2.80 3.48 2.30 2.51 2.65 2.93 3.47

100 3.40 4.00 2.61 2.86 3.02 3.33 3.95
500 2.77 3.03 3.20 3.53 4.19 L= 600 Lca= 300 Sc=.03333 nbw=.0200

2 0.93
5 1.35

10 I. 62
25 I. 97
50 2.30

100 2.61
500 2.77

5
5
5
5
5
5
5

2.0 3.25
2.0 4.69
2.0 5.64
2.0 6.87
2.e 8.00
2.8 9.89
2.0 9.64

.705

.744

.770.799

.821

.839

.846

2.29
3.49
~.35

5.49
6.56
7.63
3.16

CII: .846

2
2
3
4
5
5
6

05-30-1985 POC" .-3



- - - - - - - - - - - - - - - - - - -
West.gtr.frm.S

poc: ,.-4 PCFCD HYDROLOGY METHOD
Johnson l Brittain & Associates, Inc

(/)5-3(/)-1985

CvcCntrPlz Sctsdl Rd
JBA No 269(/)
Opened

======~~lr~~~~~r>===============================================================================================---============
Rtn 5011 Type Vegetative Cover l.p Curve No (CNI Adjusted Curve No (CN*) Runoff Coefficient IC)

~=~==;~;~;~===~~==!;~~e~l=======~~~======~~~===~o~~~=====~~~~~~~~~=======~==~==!====!l=====~====~====~====l= ==========~== ~====~===~~~=
1.1 12 100Y.8 Urban Lawn 50Y. 80Y. Specialties . 74 .93 &5.S 99.0 .881 .705

......... . .
A= 1. 1 Ac Cw= .705

----------------------------------------------------------------------------------------------r---------------------------------------
5 1.1 12 100Y.8 Urban Lawn 50Y. 80Y. Specialtles....... 74 1.35 72.7 99.0 .0&0 .915 .744

......... . .
A= 1.1 Ac C.. = .744

---------------------------------------------------------------------------------------------------------._----------------------------
10 1.1 12 100%8 Urban La .. n 507. S0% Specialties....... 74 1.&2 75.2 99.0 .135 .929 .770

C..= .770

25

50

A= 1.1 Ac

1.1

A= 1. I Ac

1.1

12 100Y.8

12 100%8

Urban Lawn

Urban Lawn

50%

50Y.

80%

80%

Special ties •......

Specialties .

74

74

I. 97

2.38

77.5

79.8

99.0

99.0

.229

.307

.941 .799

A= 1. 1 Ac C..= : 82i
100 1.1 12 100%8 Urban Lawn 5 Ill: 807. Speci al ti es . 74 2.&1 80.1 99. i! .372 .839

A= 1. 1 Ac c = : 839

===~A I NFALL==================
Rtn "ap Value. Calculated/Corrected Valu ••
Frq P& P24 PI P2 P3 Pb P24
========================================

A= 1.1 Ac

12 100a .84&

C,,= : 846

.958.40 I99.880.5

===~UNOFF=========~==~==
Rtn

!~~~====~;=-=="-======~~=-~~
2 0.93 5 2.0 3.25 .78 2.29 3
5 1.35 5 2.0 4.&9 .74t 3.49 4

10 1.&2 5 2.0 5.&4 .77! 4.35 5
25 1.97 5 2.0 &.87 .799 5.49 &
50 2.30 5 2.0 8.00 .821 &.5& 7

100 2.&1 5 2.0 9.09 .839 7.&3 8
500 2.77 5 2.0 9.&4 .84 8.1& 9

2.7774

Sc=.03333 nbw~.0200Lca= 300

Speci al ti es .

L= &00

====~Alr~~COU~S~=======

Subreach Elev 8alln
;:~i~====~~~==!~~l~~==~~~~cQ~rl~!r~~

&00 20 .i!20 Highly Urbanized ..

80Y.5i!7.

1. 37
2.01
2.43
2.97
3.47
3.95
4.19

I. 17
1. 71
2.0&
2.51
2.93
3.33
3.53

Urban Lawn

1. 07
1. 55
1. 87
2.28
2.&5
3.02
3.20

I. 01
1. 47
1.77
2.16
2.51
2.86
3.03

0.93
1. 35
I. &2
1. 97
2.30
2. &1
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

1.1

1. 20
I. 70
2.00
2.&0
2.80
3.40

2
5

10
25
50

100
500

500

(/)5-3(/)-1985 poc. ,.-4



- - - - - - - - - - - - - - - - - - -
POC, ,..

Pump. station

PCFCD HYDROLOGY METHOD
Johnson~ Brittain & Associates, Inc

05-30-1985

CvcCntrPlz Sctsdl Rd
JBA No 2690
Opened

======~~'-~~~~~I>===============~===========================~=========================================~========================
Rtn Soil Type Vegetative Cover IIp Curve No (CN) Adjust!d Curve No (CNI) Runoff COlfficlent (C)
Frq Subarea No Percent Type Dns Cover Description BCD PI BCD I C D I Avrg
==;=====================================================z===============================~=================~=======~========-==========

2 7.5 12 1001.8 Urban Lawn 801. Speci.lties . 74 .93 65.6 99.0 .002 .661 .705

A= 7.5 Ac Cw= . 705

5 7.5 12 1001.8 Urban Lawn 801. Speci.lties . 74 I. 35 72.7 99.0 .060 .915 .744

A= 7.5 Ac Cw= .7H

10 7.5 12 1001.8 Urban Lawn 501. 801. Specialties ..•.... I. 62 75.2 99.0 .135 .929 .770

A= 7.5 Ac Cw= .770

25 7.5 12 100XB Urban Lawn 801. Specialties . I. 97 77.5 99.0 .229 .941 .799

A= 7.5 Ac Cw= . 799

50 7.5 12 1001.8 Urb.n L.wn 801. Specialties . 74 2.30 79.0 99.0 .307 .949 .821

A= 7.5 Ac Cw= : il2 i
100 7.5 12 1001.8 Urb.n L.wn 501. 801. Speci.ltles ..•..•. 74 2.61 60.1 99.0 .372 .955 .639

A= 7.5 Ac Cw= : 839
500 7.5 12 10UB Urban L.wn 5U 8U Sped al ti es . 74 2.77 60.5 99.0 .40 I .956 .846

====RA:r NFALL===============-====
Rtn "ap Values Calculated/Corrected Values
Frq PI. P24 PI P2 P3 PI. P24
========================================

A= 7.5 Ac

====WA,-~~COU~SE==========
Subreach Ellv 8asln

=L!n~~~=a=~!!~==!.,.;l~!:.==~~;~~~~=!r~';.
1200 20 .020 Highly Urbanized .•

CN= .646

====~LJ~CJ~~==========-~=======-======
Rtn

!~~=~_!~==-=~~=_======_=== ~~-====-s_z_~_
2 Z.93 5 4.0 3.25 .705 2. 9 17
5 1.35 5 4.0 4.69 . 744 3.~9 26

10 1.62 5 4.0 5.64 • 770 4.~'5 33
25 1.97 5 4.0 6.87 .799 5.~9 41
50 2.30 5 4.0 6.00 .821 6.~6 50

100 2.61 :; 4.0 9.09 .839 7.~3 58
500 2.77 5 4.0 9.64 .646 8. tt6 62nbw=.0200Sc=.01667Lca' 600L= 1200

I. 37
2.01
2.43
2.97
3.47
3.95
4. 19

I. 17
I. 71
2.06
2.51
2.93
3.33
3.53

I. 07
I. 55
I. 87
2.28
2.65
3.02
3.20

I. 01
I. 47
1.77
2.16
2.51
2.86
3.03

0.93
I. 35
I. 62
I. 97
2.30
2.61
2.77

I. 40
2.00
2.40
3.00
3.40
4.00

I. 20
I. 70
2.00
2.60
2.80
3.40

2
5

10
25
50

100
500

05-30-1985 POCs ,..
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APPENDIX L

CATCH BASIN INLET CAPACITY CALCULATIONS



- -- ------
PA Vl~JMENT DRAiNAGE WORKSHEET

- - - - - - ., J~sol~l"it~l,
ill & Associa tcs, Inc.
!QENG! N E EIl~ I'LA N N I ),:; :\ UltV £\'01\ ~

~'W'· "...,.=--==~:.-;:-:._"_.- .. , ..---=-==---~-,.

1.10

\00 yca rs
ln, PZ4::' ill. P 1= ~ J \.

n ::. .Oleo

DESIGN DATA
Frequency

P6=----­

Tall ::.

Curb Height- =RUNOFF CA LC ULA TIONS

I Oc.t\. TJON DATA
liighway C:>c.-oITSOALE CIVIC. CEt-JTEI2.
i ocation NORTH BOLh-.>D lr...Ns<
Pro j (' c t No. _-='2.::..;CA==-"'\..:..;O~ _

Froln To L W D.A, C T
c

l' 0 OC 0T So r"-S~--r-~-D"--r----T-

t-':'::"S_1.'\~L:...:.io.:.....:..:.I1 -=S..:..ta=.t::,::i..:..o.:..;n-j_::..:ft:..:.,_t----=.f::..:t"-t-_a=-=.c.:....1':.....+-_-4~...:..n::."1.:.:in.:.:,+.:.:in.:.:/....:h.:.:1'+-.-:c:,:f...::s--+_..:::c.:.:fs:::.-+-..:::c.:.,:f6:::.-+-_:..:ft::./..:.f:.-l_~i_;:...:~t.:...../.:.....ft:...,I ~.
0UJ.~16.4~ \1+34.48 10 - I 10 ..pTIl:o'Z.. l-~~s 1 0 .'2..8 W. O

'(;.J fi-:!:. ~4, 4-& 14+11.10 10 - 10 .0'£.9 .0'2. 311..S o. '?5 \ 4.0

- -------+---+---+---+---l---+-,-+---+-.--.J.---+----~-."- ----'-' ._--
----_.....L-_--L_--L.__.......I.-_-l-_--.l.__L-.._--L_-----.l__L-_----L_.--L__L-_-L-__

Single
Double

Single
Thuble

Inlet Type:

100%

fNLE.:T CALCULATIONS -
Station Inlet Type D Q. Q =Q - Q.

1 C T 1.. it. cis

~1+3~.45
!:>I~GL€

MAG II' Wlt--J6 0.'2..8 <0. \'2.. 3.88

Ib+~4.4E>
?I ..... <Ol. ...

0:51-M lld~, \0' IAJ,,,-,<; 1.lCo -

1")+ :'4.45
S\l-.lGU;:

o.;z.8 f.LJ. \'2.. 3.85M~G Il' W:t-..ltO

I ..

Com pute d by: _~D~c..:::..l?::::::.._ _ Check~d by: _--.:.::..W=--=K _ Date: 5/14/8"::>



-------------
PA VEMENT DRAINAGE WORKSHEET

Jo_sol\~rit~1 - ­
& Associa tes, Inc.
ENGINEERS' PLAN NF.RS· SURVEYORS

100 years
In. P Z4= In. P - in.1-

n= .01Ce

DESIGN DATA
Frequency

P 6=----­
Tall =

Curb Height =

LOCA TION DA TA
Highway :2(,,0 ITS D,tI.,LE C, \J I C. Ce."'TE.1Z.
Location SOUT H 60 L> 10 0 LA.NE

Pro j e c t No. _'2...=G,"-Oj~Q::--. _

RUNOFF CALCULATIONS
Froln To L W D.A. C T c I Q Qc Q T So Sx z/n .D T
St.\tion Station ft. ft. acr. min. in/hr cfs cfs cfs ft/ It ft / it It. ft.

~ H+ II. 40 \1+34.46 10 .O'Z.~ .01- ~\1.S 0.1..8 14.0

@ 11+-:'4.4B \8+ 34.45 1.1 (p 5Llt-1 P .0'L - O.1b 14.0.
-

:~ I~+- 34. 4~ 'L4-+11.10 10 .l:>"1...'1 .01- 3\15 O:lB 14.0

fNL.£T CALCULATIONS
Sta.tion Inlet Type D Q. Q c= Q T - Qi1

ft. ds

jJ+~4.4B
. 'Oot '-lGoLE.

M A.("... \1' VJ I tJCQ O-'L~ (P.\L 3.88

\ l:>+ 34.45
POU ~l..E.

MPol:::. 10' W II-.)C::. 0.'7..5 1.llD -

\9 + 34.4~
"=>'NGLt, ,

O·'lh Co.I'l.. ~.88M.A.6 \I W,10/O

\00%

Inlet Type: Single
Double

Single
[DubIe

Com pute d by: _..:::D-:c..:....;~.::..- _ C he eked by: __rt.....:f):....==e~ _ Date: 5/(4185



-------------
!'AVF:MENT nl~AINAGE WOln~';III':ET

jo_on_'itt- - ­
&. Associatl's, 11\,'
EN(~IN[rHS "IAN I~I 1(', .'-t/l(VEy,l/('

o

n = 0.0 I fa

DESIGN DATA
F requC'ncy \00 YCri. rs
P6= in. PZ4= in. PI = 1 II.

Tall =

Curb Height -

LOCA TION DA T A
H ighwa y ?c.oTTSDA.LE. Cl\J I Co C€t-JTE£
Lucation SOUT\4 01= UNPEg P~S'2

Pro j e c t No, _'2...::..>ovte...."l--'-'==O'-- _

RUNOFF CALCULATIONS1 I - I

FrOlTI To L W D.A. C T c J1 Q Q c Q T So J Sx 7./n ! 0 1 T

St.:\tion Statiol~ ft. ft. aero min. in/hr cfs cfs cis ftift ft / ft I It. flo

'Z.A+il.l() 1.4+"'l4 S1..'l..,iJ, *" 0.44 0.'15 5 '1.\ ~,BO 0 7>.80 .00S .01- 3'~5 0.1..7\ 13.5

- I
I

'2..4+11.10 1..4 +94- 5'L1...iP 'LCo D.31 O.~5 is '1. I 1.. fa f:J 0 1-J08 .005 .07.- 31'25 o. 'Z.4j 11.&5

~
I

,--_.
'j

N5

SB

INLI::T CALCULATIONS

NB

St;ttion Intet Type D Q. Q = Q - Q.
1 C T 1

it. cfs

(1")
_.-

1.4+~4-
f--

1.4+~4- (\)

l

Intet Type:

:¥- \12.l2.EGU LA.g, AeEJ>..

CD M~)(. Deq,tGN SPR,£A.D

NOT RE.~c..HE.D. CA.TC.I-\

ON "-l E.XT JOE:,.

Single
Doubte

Single
D:>uble

Com pu ted by: _---'O:..-C=..:=B:::-- _ C he ck~d by: __I2_D_g ~_ Date: 5/,4(85



- - - - - - - - - - - - - - - - - - -
LvC"; T l()~: DA T A

:-!ilhway C'VI~ CG;..:~c;rz... Pi-A cA,
:"'ocatioll +NO,~tl ~~.p')'" - 2N.o <;..,-;
Pro j ec t No. _-=Z:!!:(p~"~O:..- _

SS""r.:R CALCULATIONS

DESIGN DATA
Frequency 100 yeJ rs

P 6 = in. P 24 = in. P t=----
Outlet TW·Elev. = _
Pipe n '" Q.Q\~

Johnson· Brittain
& Associates, Inc.
ENGIN EERS' PLAN HERS· SURVEYORS

~."'ll 1=-,./ -

10.S ~.5 ~/c=- o.'!!Z-

--
9.",\, "i.I -

\8

I~

Ie,

'2.4

00"1

.01

.oo"!

0.001']

'10

Se ....·e r Desi.!!"

Lengll'. Slope Di.'m. Q full
,.

it. {to / it. Ill. ds i. p. ;.
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APPENDIX K

STOIUmRAIN CAPACITY CALCULATIONS
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CROSS SECTION Sta. 14+40

ST/nIDN 0,,00 ELE\/ATION 60.00
STATIDN 0.10 ELEVATION 49.20
STATION 7.00 ELEVATIDN 4SI .00
STATION 9.00 ELEWHION 4·9. 18
STATION 9.10 ELEVATION 48.68
STATION 35,. (H) ELEVATION 49.00
STATION 6~j. 00 ELEVATION ·48.54
STATION 65.10 ELE\,lATION 49.04

-. - -_._-- - -- -5T-AT I-ON----- B8.90 .---- ELE\/ATION 4B.95
STATION 89.00 ELEVATION 60.00

RESULTS

Manning's 'n' .0.016
Channel Slope 0.426%
W.S. Elevation 49.59
Area 6:::;:. 15 SF-":"
Per' i metE~lr' 90.68 Ft.
Near Bank 0" 1
Far Bank 88.9
Discharge 300.77 cfs
Velocity 4.76 fps

.JOB # 2Cl90
Civic Center Plaza
B'y' ~ RDB
5/29/85
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CROSS SECTION Sta. 14+90

Manning's 'n' 0.016
Channel Slope 0.426%
W.S. Elevation 49.41
Area 46. :2.,6 SF
Perimeter 90.30 Ft.
Neal~ Ban k 0. 1
Far Bank 88.9
Discharge 180.18 cfs
\Ielocity 3.8<1 fps
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88.90
89.00
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ELEVATION
ELEVATION
ELEVATION
ELEVATIDN
ELEVATION
ELEVATION
ELEVATION
ELEVATION

60.00
4·9.20
49.00
49.18
48.68
49.00
48.54
49.04
48.95
60.00

q

JOB # 26<)'0
Civic Center Plaza
BY: RDB
5/29/85
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EXAMPLE

{
Sx =0.02 ft./ft.

Given T =10 ft.
So =0.03 ft.lft.

F' d -fLi =11.8 ft. Lj = 34 ft.
In LQi/Q=0.65 Qj/Q=1.0

-5-27

3.0 4.0 6.0 8.0 10

In let Length, Lj (tt)

One inch is 25.4mm

One foot is 0.3048m

2.0

STANDARD CURB-OPENING INLET CHART

W= 2 ft.
a =2 in.
h =6 in.

.06 .08 0.1.03 .04

FIG. 5-6
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