Lehigh University
Lehigh Preserve

Fritz Laboratory Reports Civil and Environmental Engineering

1972

Hydraulic performance of highway draina%le inlets
used in Pennsylvania, January 1972, M.S. thesis

Peter Yee

Follow this and additional works at: http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-
reports

Recommended Citation

Yee, Peter, "Hydraulic performance of highway drainage inlets used in Pennsylvania, January 1972, M.S. thesis" (1972). Fritz
Laboratory Reports. Paper 428.
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports/428

This Technical Report is brought to you for free and open access by the Civil and Environmental Engineering at Lehigh Preserve. It has been accepted
for inclusion in Fritz Laboratory Reports by an authorized administrator of Lehigh Preserve. For more information, please contact

preserve@lehigh.edu.


http://preserve.lehigh.edu?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
http://preserve.lehigh.edu/engr-civil-environmental?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports/428?utm_source=preserve.lehigh.edu%2Fengr-civil-environmental-fritz-lab-reports%2F428&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:preserve@lehigh.edu

LIS

I8

HYDRAULIC PERFORMANCE OF HIGHWAY DRAINAGE INLETS
USED IN PENNSYLVANIA }

/
/

by

Peter P, Yee

A Thesis
Presented to the Graduate Committee
of Lehigh University
in Candidacy for the Degree of
Master of Science

in :
Civil Engineering

Lehigh University
1972




CERTIFICATE OF APPROVAL

This thesis is accepted and approved in partial fulfillment

of the requirements for the degree of Master of Science

24w, 1772

A A}

Dr. Walter H. Graf Ir
Professor in Charge

M

Dr. David A. VanHorn,
Chairman
Department of Civil Engineering

-1~




o TABLE OF CONTENTS

CERTIFICATE OF APPROVAL

SUMMARY )
ACKNOWLEDGEMENTS

LIST OF FIGURES

LIST OF TABLES

1. INTRODUCTION

1.1 Background and Need for Investigation
1.2 8cope of Study .

2. MODEL IAWS

2.1 General Remarks -
2.2 7Principles of Hydraulic Similitude

2.2.1 Geometrical Similarity
2.2.2 Kinematic Similarity
2.2.3 Dynamic Similarity

Dimensionless Numbers
Froude Similitude
Manning Similitude
Concluding Remarks

3. EXPERIMENTAL INVESTIGATION
3. 1 Inlets

MO
N W

3.1.1 Type 4 ft. Special and Type 6 ft. Spec1al :

3.1.2 Type J Inlets
3.2 Llaboratory Equipment

3.2.1 General Requirements
3.2,2 Apparatus
3.2.3 Model Construction

A 3;3 Technique

3.3.1 Flow Measurements
3.3.2 Depth Measurements

3.4 Procedure
4, RESULTS AND DISCUSSION

4.1 Experimental Results
4.2 Discussion of Measurements

4.2.1 Flow Measurements
4.2.2 Depth Measurements

4.3 Efficiencies of Inlets

4.3.1 Efficiencies of Type J Inlet

II1
VII
VIII

R

Pt
= O 0

N N
WO =~~~

NN
o &~ W

ww W
= e

W
N

34

34
35

35
35

36
37

4,3,2 Efficiencies of 4~ft Spec1a1 Inlet and 6-ft Special

Inlet
V-

38

NNy U PN



00 ~N O U
. P

RSN

TABLE OF CONTENTS (continued)

LIST OF RECURRING SYMBOLS

BIBLIOGRAPHY
APPENDIX - EXPERIMENTAL DATA
VITA

-VI-

Page

56
57
58

131



: SUMMARY

An experimental investigation of the performances of some

o

highWay drainage inlets is presentéd. The purpose of this study is

b
to provide information to aid in the design of spacings of highway
drainage inlets. The channel considered is triangular in cross-section

with one side slope having slopes ranging from 48:1 to 12:1. The other

side slope (back slope) has a slope of either 1/8:1 or 3:1.

The drainage inlets to be studied were (1) Type J Inlet,
(2) 4-Ft Special Inlet, and (3) 6~Ft Special Inlet. They are standard
inlets used by the Penmnsylvania Department of Transportation and are

customafily installed in paved channels.

Model inlets were built to half the size of actual inlets.
Each inlet was tested under a variety of channel configurations and
‘with a certain range of channel flow rates. The capacity of an inlet

can be determined by actual measurements, and thus the efficiency of

an inlet can be obtained.
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~tion presently available.

A series of efficiency curves given with Figures 4.1 to 4.12
are presented as a result of this study. Tt is anticipated that such

knowledge will provide information that is more adequate to the designer

'iﬁ determining the spacing of highway drainage inlets than the informa-

-1V~
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1. INTRODUCTION

1.1 Background and Need for Investigation

»-

.Runoff from rainfall can.fiow from highways into storm drain-
age systems through the drainage inlets which are placed at intervals
along the roadside. Not uncommonly any particular‘drainage inlet is
unable to accept all the water that comes to it owing to the limited
capacity of the inlet and to clogging of the inlet openings by debris.
The inability of the inlet to accept all the oncoming water can pro-
duce or lead to some undesirable conditioné, such‘as, (1) encroachment
of water onto the roadway pavement, thus creating safety hazards, (2)
seepage of water into the subbase section of the highway, thus increas-
ing the pore-water pressure of the soil aggregates, which might lead

to premature failure of the highway, and (3) flooding of a low-lying
area if water can not be'completely drained from the highway by succes=-

sive inlets placed along the roadside.

Design and spacing of drainage inlets have been governed
by several factors, such as, (1) the assumed capacity of an inlet )
based on past experience, (2) the strﬁétural strength of the inlet
gratings, (3) the effect of the inlet on traffic, (4) the effect of
"the inlet on pedestrians, and (5) the cost of installation. At present
the tr;e capacities of many existing inlets are still unknown. De=-
signers commonly assume that an inlet has a certain capacity regardless

of the channel configuration, and little attention is paid to the

carryover at an inlet; carryover being the water that by-passes the

-1-



drainage inlet, Obviously, the capacity of any drainage inlet must
be thoroughly understood if the spacing of inlets is to be set forth

on a basis sounder than the current one.

An analytical approach to finding the capacities of an

iplet is almost impossible if one considers the numerous variables
“that are involved, such as the longitudinal slope of the channel,

" the swale slope, the back slope, and the roﬁghness of the channel.
" The sizes of the inlet and the different patterns of openings further
complicate the whole matter. An alternative solution to the problem
is actually testing a drainage iniet. Although that procedure can be
followed under some conditioﬁé; other conditions indicate using models

which are smaller in size than the prototypes.,

Investigations of the performances of drainageAinlets have
been conducted by maﬁy researchers; prominent amont them are the
studies by LARSON et al, (1949), GUILLOU (1959), researchers at JOHN
HOPKINS UNIVERSITY (1956 and 1967), and U S ARMY CORPS OF ENGINEERS
(1964). An extensive literature survey was made by YUCEL et al. (1969).
Inasmuch as the studies mentioned dealt with specific inlets, the re~_
Sﬁlts of those studies can not very well be'méde applicable to otﬁer _

inlets owing to the differences present between many inlets.

1.2 Scope of Study

This study deals primarily with determining the capacities
of inlets by means of actually testing models of inlets. Six standard

drainage inlets used by the Penrsylvania Department of Transportation

-2-
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(see Section‘3.1) will be tested in the 1aboratory under a variety

of conditioms. Ihree of the inlets are customarily installed in paved
channels. They are (1) Type 4~Ft Special; (2) Type 6~Ft Special, and
(3) Type J. (See Figures 3.1, 3.2, and 3.3). The remaining three in-
lets, (1) Type H, (2) Type 4~Ft, and (3) Type 6-Ft, are installed on

g;assed channels., This study deals exclusively with the three inlets

that are installed in paved channels,

No attempt was made to alter thé'geometry or the installation
of any inlet tested in order to produce an increase in capacity of the
inlet. All inlets were modélied according to specifications, and they
were tested under a number of>éhénnél conditions and with a certain

range of channel flow rates.

All inlet models were built with a prototype : model length
ratio of 2:1. The knowledge of moael laws was used to correlate model
parameters to prototype parameters. As a result some form of effi-
ciency curves are presented. It is anticipated that knowledge, such
as that gained in this study, will probably lead to a better design

of spacing of inlets.



2, MODEL IAWS

2.1 General Remarks

The use of models in hydraulic research is popular and
éommBn. Commonly, investigators find that certain flow phenomena
cannot be studied because either (a) analytiéal methods are in-
,h;rently inadequate, that is, the existing equations of fluid me~
chanics cannot be made applicable, or (b) experimental data are
- insufficient., The justification for the useiof models is an economic
one. Although in a few exceptions the size of the models is made
larger than the size of the prototypes, models are usually made
smaller than the prototypes. Another justification for the use
of models is that testiﬁg of models can be done more readily in
the labofatory. The results of such tests might even be used to

check or to compare analytical results.

The cost in employing models is usually higher than that
of analytical investigations, If the latter is deemed adequate in
studyihg certain flow phenomena, then the use of models is not
recommended, -

The main purpose in modeling is to correlate model behavior
to prototype behavior by means of basic principles of similitude,
Once a prototype:model scale ratio is known, a relatively simple
detailed interpretation of model measurements can be made., These

results in turn can be translated into different physical quantities,

such as velocity or discharge, in the corresponding prototype.



Numerous references deal with model laws and modeling.
Those found to be particularly useful in this‘study are STEVENS
et al, (1942), MORRIS (1963), HENDERSON (1966), VENNARD (1966),

and GRAF (1971).

s In the presént study of highway drainage inlets, a pro-

- totype:model (length) ratio of 2:1 is used. Several factors were

- considered in establishing this ratio, such as, (a) the space avail-
- able for testing a model, (b) the ﬁaximal discharge available in the
laboratory, (c¢) the cost of fébrication and operation of the ﬁodel,

and (d) the effect of surface tension.

2.2 Principles of Hydraulic Similitude

Hydraulic similitude is‘the basic tool for correlating
physical quantities between the model and the prototype. It can
also be applied in cases where the linear scale ratio for vertical
dimensions is different from that for horizontal dimensions; such
models are referred to as distorted models. However, no distortion

in the scales is used in the present study.

In order to corfelate flow phenomena between model and
prototype, three types of similitudes are involvea; they are,
geometrical similitude, kinematic similitude, and dynamic similitude.
If complete similarity is desired between model and prototype, all
three of the above similitudes mustlbé satisfied. Each of the three.

will be discussed briefly in the following.

-5~
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2,2,1 Geometrical Similarity
Two objects are said to be geometrical similar provided
the ratios of corresponding dimensions are equal. In the model and

prototype of Fig. 2.1, for example,:

L

%, Lt |
==L = 7 . (1)
m m m

where L and D denote the length of inlet and any depth of water, re=-
spectively, and { is a characteristic length. The subscripts, p and

m, refer to prototype and model, respectively. LR is the 'scale ratio.

Grates

" Inlet
Grateg

MODEL PROTOTYPE

. Fig. 2.1: Similitude of Highway Drainage Inlet

Corollgries of geometric similarity imply similarity of corresponding

areas and volumes, such as:

A 2
KR = LR , and - (2)
m . : .




¥ a
ol 3)

m
where A and ¥ denote area and volume, respectively.

" 2.2.2 Kinematic Similarity

Two flow phenomena are said to be kinematically similar

provided (1) that the flow fields have the same shape, and (2) that

the prototype:model ratios of corresponding velocities and acceler-

ations are the same.

2.2.3 Dynamic Similarity

Dynamic similarity exists between model and prototype pro-
vided the prototype:model ratio of corresponding forces are the same.

The force ratios shown in Fig. 2.1 may be written as:

tx]

= )

o
=

where Fé and F; are two forces invthe flow field of the model, and
F; and F; are the corresponding forces in the cgrresponding flow
field of the.prototype.' Owing to Newtén's Law (Force = Mass x Ac-
celeration), Eq. (4) requires that geometric and kinematic simi-
'larities be maintained between flow fields. In other words, dynaﬁic
similarity between prototype and model éxists provided idenﬁical

types of forces are parallel and have the same prototype:model ratio

at all points in the corresponding flow fields.
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2.3 Dimensionless Numbers
The forces which affect a flow field are those due to
I? gravity, FG, viscosity, FV’ elasticity,

FE’ and surface tension, FT. These forces are given by the follow-

pressure, Fp, inertia, F

ing fundamental relationships:

-
¥
.

Fp = (AP) A = (AP) £° (5)
F. =Ma = };3 (z)2= 2 R ' (6)
I LG = L

Fo=Me=ole @
F & A-— vy 4o - 8
v G AT P ey (8

- . 2

F, = EA = E{ | _ 9)
Fp = ot (10)

where AP is a pressure difference; A is an area; { is a characteristic
length; p is density; M is a mass; a is acceleration; g is gravitational
acceleration; y is dynamic viscosity; E is the modulus of elasticity;

and ¢ is the surface tension.

In the present study, the effects of elastic force, FE, and

of surface tension, FT’ can safely be neglected.

It has been stated previously that dynamic similarity implies

similarity of forces; therefore, one may write:

-8-
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m

o B e @

@@, @ @

These force ratios which appear in Eq. (11) through (13)
are better known as dimensionless numbers, and they are given the

titles shown in Eq. (14) tHrough (16).

Euler number: Eu = v /§%§ (14)

Reynolds number: Re Xﬁﬂ (15)

Froude number: Fr = —— _ (16)
J&g
It should be noticed that two of Eq. (11) through (13) are independenf,
while the third is dependent. Therefore, dynamic similarity is at-

tained if any two of these three equations are simultaneously satisfied.

. However, it is almost impossible to have complete similarity
between flow phenomena. In this study, as in most engineering problems,
it is at times not necessary to satisfy all equations simulatenously.
According to VENNARD (1966), some forces either (a) might not act,

(b) might be of negligible magn;tude, or (c) might oppose other forces
in such a way that the effects of both are reduced. The predominant

_9_ . s



fluid forces that act in most hydraulic structures, such as, flow
into a drainage inlet, are gravity, inertia, and viscous forces;
the effects of other forces, such as those due to surface tension

and elasticity, can safely be neglected.

]

" 2.4 Froude Similitude

If one considers that flow at drainage inlets is primarily
- caused by gravitational forces, then the only criterion that needs

to be satisfied is the Froude criterion, which can be stated as

Fr . ;‘Fr s OF

(17)

@) - @)

m

! where v is the mean flow velocity in fps, g is the acceleration of

1 .
gravity in ft/sec®, and 4 is a characteristic length in ft,

Physical quantities for prototype and model can now be
derived readily from the Froude relation. From Eq. (17) the pro~

totype:model velocity ratio is obtained, such as

2 .

v 1e - :

£ =B : (18)
v %8

m

and inasmuch as gravity cannot be modeled, one obtains:

% _ (%) | 9)
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With the scale ratio in the present study of LR = 2,0, the velocity
ratio becomes
. v :
. ;2 = 1.41 | (19a)
. B mA .

;’Y
Furthermore, one can learn the flow rate in the prototype provided

both the flow rate in the model and the prototype:model scale ratio
are known. The discharge, Q, is given by the continuity equation;

and with the knowledge of Eq. (2) and (19) one obtains:

Q A v .
P__P . _P_ ¥z _ ; 82
a, K, TR )

where Qp and Qm denote the discharge in the prototype and in the model,

respectively., With LR = 2,0 in this study, Eq. (20) becomes

=5.66 ~ (20a)

5k

Other characteristics of flow, such as area, volume, and time, can be
readily obtained in a similar way. All of these ratios for a gravity

or Froude model are shown in Table 2.1,

2.5 Manning Similitude

Although gravitational forces are very important in this
problem, the effect of chamnel roughness should be investigated. 1In

fact, the degree of roughness of the channel not only determines the

~11-



Froude Lehigh Univ. Manning Lehigh Univ.
Similitude . Scale Similitude Scale® y
. {’ /L {,
Length B - 2.0 .- 2.0
4 4, L
m m m
~ 0 2 2
S0 A L 2
™ 41 Area £ <—E> 4.0 (—R> 4.0
P A £ 4
v
A I Y
Volume (& ) 8.0 (& ) 8.0
m m m
¢ L 1/2 | L /3 N
Time B (—P-) 1.41 (-P-) -] 1.47
t 4 4 n
m m ™ m m
'3-2 ' /2 2/3
p-a ] v 4 L -
E 5| veloeity -2 (—R 1.41 (—R> o 1.36
w O m m m P
MOA
. Q 2 /2 2 8fa ,
Discharge £ (—B) 5.66 (—B> = 5.45
Qm '{’m 't”m n'P
n_ = 0.012, n_ = 0.014 (see Table 2.2)
m P

Table 2,1: Model Scale for Froude Similitude and Manning Similitude
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types of channel flow,‘but also affects the efficiency of the drain-
age inlet., Hence, it is desirable to consider both the forces of
gravity and of friction or chénnel roughnéss. In order to do so,
both the Froude model law and the Reynolds model law must be con-
sidered simultaneously. But it is impossible to satisfy both laws
i% the same fluid is to be used in both model and prototype. Other

means of correlating prototype and model properties must be adopted.

An empirical relationship, such as the Manning formula,
may be used as a friction criterion. The Manning formula is given

as:

Vo= (21)

where v is the mean velocity in fps, Rh is' the hydraulic radius in ft

and is equal to the cross=-sectional area of water normal to the direction
of flow divided by the wetted perimeter, n is the Manning coefficient of
roughness, and S is the slope of energy grade line, If the flow is
uniform, i.e., if a constant depth along the channel exists, then the

“* slope of energy grade line and the slopevof the water surface will be

the same.
The friction criterion requires:
2/a 1= 2/a 1/2
Rh/ Sl/ Rh/ Y
vn = - vn (22)
p m
Inasmuch as the model is not distorted, i.e., SP = Sn’ and if the hy~

draulic radius, Rh’ is replaced by a suitable dimension, L,‘one obtains:

-13-



/ [a\ . ,
(i,_z_;‘)p - (g_:m - | | (23)

Because the discharge relationship between prototype and model is of

primé interest, Eq. (23) can be rearranged to

~ &
o
o

2@ =

This relationship and other flow characteristics for Manning similitude

are shown in Table 2.1.

In order to evalugféiEq. (24), the roughnesses of the pro-
totype and of the model, ﬁp and nos must be known. The Manning coef-
ficient for the pavement was given by‘the Pennsylvania Department of
Transportation as n = 0.014; which was in good agreement with the
roughness cited in the literature, see CHOW (1959) and GRAF (1971).
Plywood of 3/4-inch thickneés has been used in the model in order to
similate the paved surface of the prototype. The Manning coefficient
of plywood had been determiﬁed from flume tests at Lehigh Univeréity
and was found to be n = 0.012. This value is in close agreement with
~that as given by CHOW (19595. It has been decided that a value of
np = 0.014 and n = 0.012 will be used{ The Mgnning roughness study

is summarized in Table 2.2.

Introducing the knowledge of the Manning's value ratio

np/n_m = 0.014/0.012 and the length ratio of LR = 2.0, Eq. (24) then

becomes

- 5.45 - (24a)

ol S

~14—-



Tnodel nprototype

Plywood Concrete
n_=0.010 to 0.014 (CHOW | n_ = 0.011 to 0.015 (CHOW
(1959)) P (1959))
n = 0.012 (Lehigh Univ.) np = 0.014 (used by PennDOT)
s
' n = 0.012 (used in this n = 0.014 (used in this

study) . , P stqdy)

Table 2.2: Manning Roughness Coefficients

The application of the Manning formula requires turbulent
flow both in the model and in the prototype. - Aiﬁost all open=~channel
flow found in nature is turbulent, whereas flow occurring in a simi-
lating model might very.well not be turbuient. In order to ensure
that turbulent flow does ‘exist in the model, one should operate the

model in such a way that a high Reynolds number, Re, is obtained.

In performing experiments in the model, it is then necessary
to ascertain that turbulent flow does exist in it. The Reynolds

number ratio from Eq. (15) is given as:

(Re)p (VL)p

= (25)
®e), ~ D)
By substituting Eq. (23) into Eq. (25), one obtains
(Re)
(Re)m = 2.72 | (25a)

A preliminary test was performed in the model, from which it was deter-

mined that turbulent flow does exist in the model.

-15-
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2.6 Concluding Remarks

From observation of Table 2.1, the adoption of either ome
of the two similitudes =~ the Froude (gravity) fnd the Manning (rough-
ness) similitudes - is a matter of choice. Géavity forces are more
important, and Froude similitude has been selected for evaluating

t%e results of this model.

~16-
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3. EXPERIMENTAL INVESTIGATION

3.1 Imnlets
Six different inlets are currently being installed along
ﬁigh&éys in Pennsylvania: these inlets are designated standards of
the Pennsylvania Depaftment of Transportation. They are (1) Type
4;Ft Special, (2) Type 6~Ft Special, (3) Type J, (4) Type H,
. (5) Type 4-Ft, and (6) Type 6~Ft, These inlets together with their
. specifications are summarized in Table 3.1. anch inlet differs from
thé other owing to the differeﬁces in installation as well as to the
geometry of grate openings.“However, Type 4~Ft Inlet and Type 4-Ft
Special Inlet have the same grate openings; as 1s true of both

Type 6~Ft Inlet and Type 6~Ft Special Inlet also,

All inlet gratings used in this study were made of wood.
‘ The fifst three inlets of Table 3.1 are installed on paved surfaces,
| whereas the last three are installed on channels that are usually
covered with vegetation, specifically grass. Information pertaining
to the two different surface-roughnesses is shown in Table 2.2 and
in Section 2.5. As a matter of convenience, it was decided that all
those inlets installed on paved surfaces were to be tested first;

Table 3,2 lists various channel conditions under which the first

three inlets were to be tested.

3.1.1 Type 4-Ft Special and Type 6-FT Special Inlets

Figures 3.1(a) and 3.1(b) show the geometry of the gratings
for the Type 4-FT Special Inlet and Type 6-Ft Special Inlet, re-

spectively. The wooden frames of these inlet gratings were 2/2-inches

-17-
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Inlet Swale Back Slope Origin*
Type 4-Ft Special Paved Area Paved Area - (a)
Type 6-Ft Special Paved Area Paved Area (a)
Type J Paved Area Paved Area (b)
| Type H | Grassed Area Grassed Area (c)
‘ Type 4-Ft Grassed Area Grassed Area (a)
Type 6-Ft Grassed Area Grassed Area (a)

% :
Standard Drawings, Pennsylvania Department of Transportation.

(a) Standard Drawing: S.I. 4&6, Rev. Nov. 1, 1961.
(b) Standard Drawing: Misc., Inlets, Type H and Type J Imnlets,
Approved May 8, 1968,
SD~13, Type B Divisor, Approved May 13,
- 1966,
(c) Standard Drawing: Misc. Inlets, Type H and Type J Inlets,
Approved May 8, 1968.
Grating: (1) Standard Drawing: Misc.
: Inlets~-Supplemental Sheet A,
(2) Longitudinal Bars, at 3-inch
centers, suggested design.
(3) Diagomal Bars, at 3~-inch
centers, suggested design.

Tablé 3.1 Standard Inlets

deep by the model scale, rather than ]3% inches as required for the
purpose of rigidity. This change in depth of frames was considered
to have no effect on water flowing through the gratings.‘ Figure 3.2
shows the installation of the 4-~Ft Special Inlét and the 6~Ft Special
Inlet. The surface of the grating was flush with the surface of the
plywood which simulated the pavement., Plywood of %@-inch thickness .
and 8 inches in height was used to represent the curb that had a slope
- of 1/8:1. The hood which coﬁnected the curb opening and the vertical

wall was made of 20~gauge galvanized steel,
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Inlet Swale Back Slope | Longitudinal Slope
Type 4-Ft Special ‘{Siﬁgi’ 1/8:1 0.5% , 2%, 4%, 8%
Type 6-Ft Special ‘{giﬁg}’ 1/8:1 0.5% , 2%, 4%, 8%
‘Type I ig}ﬁ‘z‘}’ 3:1 0.5% , 2%, 4%, 8%

Table 3.2 Order of Testing

3.1.2 Type J Inlet

Figure 3.1(c) shows the geometry of the grating for the
Type J Inlet, and Fig. 3.3 shows its installation. The grating was
flush with the plywood WhiCh simulated the pavement. The dimensions
of the concrete divisor were taken from nype B Divisor' as appearing
in the Pennsylvania Department of Transportation Standard Drawing:
Concrete Mountable Curbs, Type A and B. Inasmuch as the water depth
in the channel of the model did not exceed the height of the divisor
at maximum channel discharge, only the half slope of the divisor
adjacent to the flow was installed. The entire divisor was made of
20~gauge galvanized steel, The surface of the divisor was kept at
‘a slope of 3:1 regardless of the swale slope. No scoring was made
on the‘divisor because lines of scoring are no longer made on any

divisor used on highways. The vertical wall along the inlet grating

was 6 inches high and was made of 1/8-inch steel plate.
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3.2 Llaboratory Equipment

3.2.1 General Requirements

A full-size inlet grating was considered ideal in performing
the gxperiments. However, as mentioned in Section 2.1, this could not
bg attained owing to ﬁhe existing facilities and to the maximal dis-
-cﬁarge available in the laboratory. Hence, a prototype:model ratio

of 2:1 was selected.

)
'

In order to obtain uniform flow in the channel upstream from
an inlet, one would require a relatively long channel with a minimal
amount of channel distortion. Guide vanes and baffles might be used

in order to improve the upstream condition,

The frame supporting a model should be rigid. On the other
hand, the model itself must be made versatile, because the experi-
ments to be performed must involve different longitudinal slopes,
swale slopes, and back slopes. The mechanism used to change these
slopes should be simple and rugged. The model itself should be
fabricated so that the change of inlet gratings would require a

minimum of modification.

The surface roughness of the chamnel should bear a close
resemblance to that of the pavement as ﬁsed by“the Pennsylvania
Department of Transportation. The Manning coefficients for the
model pavement and for the prototype paveﬁent should be as similar
as possible. The Manning coefficient of the material used in the
model channel would have to be determined in a testing flume (see

Section 2).
-273-



7

Inasmuch as tﬁe‘paramount objective of the study would Be
to determine the efficiencies of different inlets under a variety
of conditions, efforts should be made to ensure thatkabsolutely no
leakage of water occur in the entire system aﬁd that measurements

of flow rate be as accurate as possible.

3.2.2 Apparatus
A schematic diagram of the testing arrangement is shown
in Fig. 3.4. Two pumps (B) raise water from the‘main sump (A) into
the pressure tank (D). The two pumps can be operated either in

parallel or in series by adjusting the three valves (C).

Each pump is driven by a Westinghouse 9B Type HF Induction
Motor equipped with a rheostatic control. One motor had a rating
of 40 Hp with‘a maximal speed of 1740 rpm; the other motor had a
rating of 35 Hp with a maximal speed‘of 1720 rpm. The system
operates on 220 volts AC. During a test both motors were adjusted
to a rate of discharge that was fairly constant over a period

of time,

Each pump is a single-stage, double~suction, centrifugal
pump, Type I of Delaval Manufacture., One pump had a 10-inch suction
line and an 8~inch discharge line, whereas the other pump had an

8-inch suction line and a 6-inch discharge line,

The circular pressure tank (D) is Sy; feet in diameter and
34 feet high. The rate of discharge delivered to the manifold dis=~
charge pipe (M) in the head tank. (N) was obtained by opening the

supply valve (E). The rate of inflow was measured by means of a
-4
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4-inch orifice (H) placed upstream from the supply valve in a 12-inch
pipe, using either an air-water manometer (f) for a discharge of

Q < 0.5 cfs or b& a liquid-water manometef (G) for a discharge of
Q> 9.5 cfs, The manometer liquid had a specific gravity of 2.95.
The 4-inch orifice had been calibrated previously with the resulting

b
volumetric expression given as:

!

Q =0.42 u'2, | ' (26)

where Q is the flow rate of water in cubic feet per second, H is the
pressure~head difference across the orifice in feet of water. Equation
(26) was found to be correct when the orifice was recalibrated once

again after some inlets had been tested.

As soon as the water wasvdelivered into the head tankA(N),
it flowed through the chamnel (J) toward the inlet (I). The amount
of water intercepted by the inlet was guided by the splitter (K) into
the volumetric tank (L), if a measurement of rate of interception was
taken, or was returned immediately into the main sump (A). The volu-
metric tank has a capacity of about 450 cubic feet. The amount of

carryover flowed directly back into the sump (A).

The testing tank is rectangular in shape (see Fig. 3.5) and-:
made of 1/4-inch steel plate framed by 3—inch gy 3-inch angle iron.
The bottom of the tank rests on beams placed transversely on 4-foot
centers along the entire length of the testing tank. These beams
are 2~inch by 7-inch channels.,  The testing tank haé a total length

of 33 feet, a width of 16 feet, .and a depth of 3 feet. The head tank
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ot
containing the manifold discharge pipe is 223 feet long, 16 feet wide,

and 4 feet deep.

Figure 3.5 ié a cutaway view of the #esting tank, and
Fig." 3.6 shows the model placed in the testiné tank. A conveyance
c@annel (R), l-foot deep with an average width of 2 feet, carries
tﬂe water intercepted by the drainage inlet to an opening (T) con-
nected to a volumetric tank., Another opening (U) near the downstream

end of the testing tank is connected to the main sump.

During thé process of calibrating the orifice, gates 1 and
3 were closed so that all water was drained into the volumetric tank
through the opening (T) for measurement. To determine the amount
of water intercepted by the inlet, gates 2 and 3'are opened while
gates 1 and 4 are closed, whereas to determine the amount of carryover,

‘gates 2 and 3 are closed and gates 1 and 4 are open.

3.2.3 Model Construction

Two steel frames were constructed to support the swale (0)
and back slope (P) which form a triangular channel., One frame is
28 feet long and 12 feet wide, and the other is 28 feet by 3%; feet.‘—
The former represents a portion of the swale of the roadway while the
latter one represents a back slope. Both frames were made of S& x 9.5
I-beams welded together., The welded joints were reinforced by clip
angles in order to prevent any failure and to minimize deflection.

The outer edges of the frames were made of S7 x 15.3 I-beams.

Both frames were covered with 3/4-inch outdoor plywood; each

plece, measuring 4 by 8 feet, was treated with one coat of preservative
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and with two coaés of enamel paint. The joints of the plywood were

covered with a 2-inch self=-sticking transparent tape. The tape was

then later covered with an enamel paint. Hinges were welded to the

inve;t of the channel in order to prevent therfwobsteel frames from

separating and to provide freedom for the frames to rotate about the

invert whenever different side slopes were desired.

The entire length of the invert rests on a W8 x 40 I-beam
(S). This main supporting I-beam (see Fig. 3.6) is 28 feet in length
" and is hinged at its downstream end. By providing the proper height
of support at the upstream end of the I~beam, any amount of longi~
tudinal slope of the channel could be obtained to a maximal slope of
8.0%.' Mid-point deflection of the I-beam was virtually eliminated
by providing support at mid-span. The outer edge of the two frames
is supported by four 3/4—inéh threaded tension rods (Q). Hence, each
side slope can be raised or lowered independently of the other., For
structural reasons part of the main supporting I~beam is below the
inlet gratings. Although this is not desirable because the beam
could affect the flow pattern of the water coming into the inlet,
efforts were made to ensure the vertical distance between the inlet
opening>and the beam be the maximal possible. Observation during
testing showed that the I-beam was insignificant in affecting the

flow,.

Baffles and 30 aluminum guide vanes were installed at the
upstream end of the channel so as to aid in developing uniform flow
as the water approached the inlet. The guide vanes, each measuring

2 feet by 6 inches, wereiplaced on 2-inch centers.
-29-
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3.3 Technigue

3.3.1 Flow Measurements

_ As mentioned in Section 3. 2 2, the flow rate into the head
tank (N) was determined by readlng the pressure-head difference across
the 4-inch orifice indicated in the differential manometers (F) and
(G). The orifice had previously been calibrated by a standard volu-
metric measuring method., The air-water manometer was used exclusively
at discharge rates lower than 0.5 cfs because it yielded much more
accurate results when the pressure deop across the orifice was small,
The maximal discharge for the 4~-inch ofifice was 1,65 cfs. A higher
discharge could be obtained by either (a) using a larger orifice, or

(b) increasing the supply valve opening, or (c) increasing the speed

of the motors,

The water intercepted by the drainage inlet is directed into
thé volumetric tank after properly positioning the four gates in the:
conveyance channel., This amount of water intercepted by the inlet can
be obtained by recording the difference of the water level in the vol;
umetric tankl The flow rate (Q2) is the amount of water intercepted
divided by the time interval involved.. The carryover flow rate (Q3)
is the difference between the channel or supply flow r;te <Q1) and the

intercepted flow rate (QZ)' The water in the volumetric tank is drained

periodically into the main sump by opening the drainage wvalve.

3.3.2 Depth Measurements

A point gage graduated to 0.001 ft was used in all depth
measurements. The gage is mounted on a shall éarriage that rolls
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valong a 3-inch by 5-inch aluminum rectangular channei which is 17 feet
long, is placed 2 feet above the invert, and is at right angles to the
invert of the channel. Both ends of the aluminum member are supported
by a-monorail system which permits the beam to travel freely above the
invert of the chamnel. Such an arrangement permits a depth measurement
:té be made at any point in the channel. During a test measurements of -
' depth were taken at stations that ﬁere 1 ft, 2 ft, aﬁd 3 ft upstream
fréﬁ tﬁe start of inlet gratings. |
3.4 Procedure
Prior to a test, the particular inlet grating was instélled

according to~PennDOT specifiéééions;‘ The channel configurations (long-
itudinal slope, swalé siope, ahd‘back slope) were then adjusted and checked

with the use of a surveyor's level.

Subsequently the suppiy valve (see Figure 3.4) was opened
to a certain slow rate’(Ql) which was obtained by reading the pressure
drop across the orifice from the manometers; equation (26) was used to

calculate Ql’

A suitable time~-interval (5 minutes was found to be usually
sufficient) elapsed until steady-state condition was obtained in the
channel. Subsequently the depth measurements were made, The amount of
water intercepted by the inlet during one minute was guided by the splitter
into the volumetric tank for determination of the intercepted flow rate,
Q2. By subtracting the intercepted flow rate (QZ) from the supply flow

rate (Ql)’ the carryover flow rate (Q3) was obtained.
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After all measurements corresponding to one flow rate were
recorded, the incoming flow was slightly decreased by closing the supply
valve, and the entire procedure was repeated. jUsually 10 different

~ flow.rates sufficed to define the inlet efficiency curve. The experimental

data are summarized in the Appendix.

*
p
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4. RESULTS AND DISCUSSION

4.1 Experimental Results

All measurements made in this study are presented in the
Appendix. They are also displayed'in Figures 4.1 to 4.12 and summar-

ized in Tables 4.1 to 4.3.

The schedule for the tests was arrénged in such a way that
a minimum of alteration and the least amount of time were required
in order either to change inlet gratings or to alter the three slopes
of the channel. A few tests were repeatéd owing either to inadequate

data points or to unsatisfactory results.

The efficiency of an inlet, indicated as 7, is defined as
(QZ/Ql) x 100%, where Q1 is the channel flow rate (discharge) in cfs,
and Q, is the intercepted flow rate in cfs. The efficiency curves

for the inlets are presented in Figures 4.1 to 4.12, inclusive. The

channel flow rate, Ql; is plotted on the lower horizontal axis against
the efficiency in percent on the vertical axis. The upper horizontal
axis represents the prototype channel flow rate, Ql; this quantity in

relation to the model channel flow'rate.is obtained by using Eq. (20a).

Each figure shows the efficiencies of an inlet for ome
‘particular channel longitudinal slope and one back slope, but with
four different swale slopes, namely, 12:1, 16:1, 24:1 and 48:1. The
three dashes on a cur?e show that a water spread of 8 feet is reached

on the swale in the prototype channel, or a spread of 4 feet on the -

swale in the model channel. The .absence of the three dashes on a curve
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indicates that the spread of 4 feet on the swale of the model channel

was not obtainable.

4,2 Discussion of Measurements

'

4.2.1 Flow Measurements

7
)

3 " The use of an orifice placed in a pipe to measure channel

‘flow rate yielded accurate results. The range of channel flow rates
"was from 0.038 cfs to 1.65 cfs. Eq. (26) was used to calculate the

“‘channel flow rate after obtaining the pressure drop across the orifice,

The equation was corroborated by recalibrating of the orifice, provided
the motor of each pump was set to the same speed every time as that

during orifice calibration.

In order to obtain an efficiency of 100 percent for an
inlet placed under a certain condition, it was necessary to reduce the
flow so that no water would by-péss the inlet. Such condition was )
usually obtained by actual observation at the downstream side of the
channel. Since one drainage inlet (Type J) has fairly low efficiencies,
particularly at a steep chanmnel slope and a flat swale slope, it was

at times difficult to adjust the flow so that 100 percent efficiency

was obtained.,

The intercepted flow rate was obtaineéd by means of a vol-
umetric measurement over a period of time, usually 60 seconds. It

was found that such a time interval was adequate.

4.2,.2 Depth Measurements

As mentioned in Section 3.2.2, all depth measurements were

obtained by means of a point gage. Depths were measured at the invert
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of the channel. Three depth readings for each channel flow rate

were taken at stations that were 1 ft, é/ft, and 3 ft horizontally
upstream from the upper end of the inlet gratigg; the readings were
recorded on data sheets in that order, 'If»thé’slope of the channel
were steep.and the channel flow rate high, it was difficult to take

any depth measurement accurately due to the fluctuation of the water

surface about some mean point,.

Guide vanes were used at the upstream eﬁd of the channel
so as to aid in developing uniform flow (see Section 3.2.3). How-
ever, they could not completely eliminate some surface cross waves
which might have affected fhe debth readings. It was found thaf
baffles placed at the upstream portion of the channei were quite sat-
isfactory in eliminating surface cross waves. The baffles were made
of %-inch galvanized hardware cloth that was deformed and then placed
in layers so as to present in end view the configuration of l-inch
chicken wire, the layers being successively soldered together. At
low flow ratés over flat slope of the channel, such baffles was not V

essential.

4.3 Efficiencies of Inlets » y

The main purpose of this study is to determine experimentally

- the efficiencies of three highway drainage inlets used by the Penn-

sylvania Department of Transportation under various chanmnel configuré-

tions and over a range of channel flow rates. Inasmuch as most standard

inlets are constructed and installed differently, they will have different

efficiencies when tested under the same condition. Obviously an inlet
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having a larger opening will intercept more water than one having a
smaller opening. Hence it is only reasonable to compare the perfor-

mances of any particular inlet under certain different channel con-

figurations.

ki By observation of the efficiency curves shown in Figures
4,1 through 4,12, a generai conclusion can be made: for an inlet
placed in a chamnel with fixed longitudinal and ba@k slopes, its
efficiency decreases as the steepness of the swale slope decreases for
the same channel flow rate. The reason is that the spread of water

on the swale slope is much smaller for a steep swale slope than for

a flat swale slope. A channel with steep swale or back slope will

guide the major portion of the flow towards the inlet, thus making

for a higher efficiency of the inlet.

4.3,1 Efficiencies of Type J Inlet

Figures 4.1 through 4.4 show the efficiency curves for Type
J Inlet. It can be noted that wi;hout a change in the channel config-
uration, the efficiency of an inlet drops as the channel flow rate
increases. At low channel flow rates where the efficiencies are high,
all curves drop drastically as the channel flow rates are increased;
this is an area of steep curves. Upon increasing the channel flow
rates, the steepness of these efficiency curves are reduced and they
tend to be parallel to one another at high channel flow rates; this is

an area of less steep curves.

The longitudinal slope of the channel also has a significant

effect on the efficiency of the drainage inlet. If the longitudinal
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slope ofvthe channel is steep, a portion of the water approaching the
inlet is not intercepted by the inlet, rather owinglto its high inertia
it actually flows along the top surface of the inlet grating, thus by-
passing the inlet. 1In general channels with a %% longitudinal slope

yield the highest efficiency for Type J Inlet.

V]

¥

The efficiency of Type J Inlets also depends upon the channel
flow rate. Observations pertaining thereto are summarized in Table 4.1.
In this table, columns 1 and 2 describe the configurations of the channel.

Column 3 indicates the capacity (Q2 ) of an inlet for an efficiency
: 100%
of 100%. Column 4 indicates the efficiency of an inlet for the channel

flow rate of 1% times that of channel flow rate at an efficiency of 100%,

that is, 1.5Q2 . Generally speaking the efficiencies of the Type
100%
J Inlets are very low. Besides having a very low inlet capacity for

an efficiency of 100%, the efficiency of the Type J Inlet drastically

drops as low as 507 for an increase of the channel flow rate from Q2
1007%
to 1.5Q2 for a longitudinal slope of 8%. This drop in efficiency
1007, ’ :
is less pronounced for the longitudinal slopes of either %%, 2% or 47%..

4.3.2 Efficiencies of 4-Ft Special Inlet and 6-Ft Special Inlet
Figures 4.5 through 4.8 show the efficiency curves of the
4~Ft Special Inlet, whereas Figures 4.9 through 4.12 show the efficiency

curves of the 6-~Ft Special Inlet. Type 6~Ft Special Inlets have usually
~ higher efficiencies than the 4-Ft Special Inlets provided both are placed
under the same channel condition and flow rate. However the difference

in efficiencies between the two inlets is small,
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All figures show almoét an absence of area of steep curves
| as discussed in Section 4.3.1. However, it can be noticed that for
the same channel condition curves corresponding to different swale
slopes are parallel to one another, or tend to be so. Figures 4.5
throd;h 4.8 show that for the Type A-Ft Special Inlet in a chamnnel with
f%xed longitudinal slope and back slope the change in efficiency:
1. Ranées from 2 to 10% upon changing the swale slope from
12:1 to 16:1;
2. Ranges from 5 to 18% upon changing the swale slope from
16:1 to 24:1;

3. Ranges from 12 to 207 upon changing the swale slope from

24:1 to 48:1.

Figures 4.9 through 4.12 show that for the Type 6-Ft Special
Inlet in a channel with fixed longitudinal slope and back slope, the
changes in efficiency:
1. Ranges from 4 to 10% upon changing the swale slope from
12:1 to 16:1;
2. Ranges from & to 18% upon changing the swale slope from
16:1 to 24:1;
. 3. Ranges from 12 to 20% upoﬁ changing the swale slope from

24:1 to 48:1.

* In general, channels having a longitudinal slope of either
2% or 4% yield much higher inlet efficiencies for both the 4-Ft Special
Inlet and the 6-Ft Special Inlet than chammel of a longitudinal slope |

of %% and 87%.
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i
~ Table 4.2 and Table 4.3 show the characteristics of the

efficiency curves for the Type 4-Ft Special Inlet and for the Type 6-
Ft Special Inlet, respectively. _Thé Type 6-~Ft Special Inlet always
has a higher capacity at an efficiency of~100% (column 3 of each table).
Generally the efficiency of each inlet remains fairly high, above 907,
with an increase in the channel flow rate from Q2 to l.SQ2

100% 100%

(see column 4 of each table). And this is true regardless of channel

longitudinal slope.
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Long. Slope Swale Slope Q2 @n = 100% * Q2 + O.SQ2
%7 121 0.120 cfs n = 88%
" ‘ 16:1 0.100 cfs n = 87%
" 24:1 0.084 cfs n = 84%
" 48:1 0.038 cfs N = 93%
2% 12:1 0.100 cfs n = 80%
" 16:1 , 0.075 cfs n=177%
" ‘ 241 0.053 cfs N = 85%
" 48:1 . 0.053 cfs n = 70%
49, 12:1 0.084 cfs n = 82%
" , 16:1 . 0.065 cfs n = 83%
n 24:1 0.065 cfs m=77%
" . 48:1 0.053 cfs N =57% -
8% 121 0.236 cfs n= 50%
" 16:1 0.190 efs ' n = 50%
" 24:1 0.100 cfs n = 51%
" 48:1 0.038 cfs M = 59%

- Efficiency of inlet.
Q2-~Capacity of model inlet for an inlet efficiency of 100%.

Table 4.1 Comparison of Efficiencies of Inlet-~Type J Inlet
—41-



Long. Slope Swale Slope Q2 @ q = 100%* Q2 + O.SQ2
%% 12:1 0.260 cfs n = 98%
" ' 16:1 0.260 cfs n = 9%%
" o 24:1 0.053 cfs n = 98%
" 48:1 0.030 cfs , n = 97%
2% 12:1 0.490 cfs n = 95%
" 16:1 0.365 cfs n = 95%
" ' 24:1 0.315 cfs M = 91%
" 48:1 _ 0.106 cfs N = 9%
47, 12:1 0.600 cfs n = 8%
" 16:1 0.450 cfs n = 92%
n 24:1 0.210 cfs n = 93%
n 48:1 0.075 cfs n = 96% .

- 8% 12:1 0.425 cfs | 1 =92%
" 16:1 0.345 cfs N = 94%
" - 24:1 0.215 cfs N = 96%
n : 48:1 0.080 cfs M= 99%

#7 - Efficiency of inlet.
Q2 - Capacity of model inlet for an inlet efficiency of 100%.

Table 4.2 Comparison of Efficiencies of Inlet--4~Ft Special.
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¢ | Long. Slcpe Swale Slope Q2 @ = 1007 % Qz + 0.5Q2
37 12:1 0.470 cfs N = 94%
" 16:1 © 0.260 cfs n = 98%
" 26:1 0.166 cfs M = 91%
" 48:1 ©0.038 cfs 7 = 98%
29, 12:1 0.710 cfs M = 93%
" 16:1 | 0.650 cfs 1 =867
" 241 » 0.415 cfs n = 87%
" 48:1 0.120 cfs 7 = 95%
4% 12:1 0.720 cfs N = 91%
" 4 16:1 0.510 cfs n = 93%
n 24:1 0.273 cfs n = 93%
" 48:1 0.117 cfs n = 93%
8% 12:1 0.484 cfs N = 94%
n 16:1 " -0.310 cfs™ n = 96%
" 24:1 0.210 cfs n=97%
" 48:1 0.130 cfs N = 97%

*) - Efficiency of inlet.
Q2 - Capacity of model inlet for an inlet efficiency of 100%.

Table 4.3 Comparison of Efficiencies of Inlet-~6-Ft Special
N 43—



EFFICIENCY, 1 (%)

100
Inlet: Typeld
Long. Slope: Y2 %
901~ Swale Slope: 12=1 a
‘ 16=]1 ©
24=| A
80 48=] 0
Back Slope: 3=
Bp,: 80 ft ———
70—
60—
50—
40—
30—
L | | -
2% 1.0 20 3.0 4.0 5.0
PROTOTYPE CHANNEL DISCHARGE (cfs)
I 1 l 1 l 1 J [ I []

o 02 0.4 0.6 0.8
|  MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.1 Efficiency Curves; Type J Inlet (Long. Slope = %7)
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"EFFICIENCY , (%)

- 80

I00}— ﬁ’j\
i Inlet: Type J
50 Long. Slope: 2.0 %
il Swale Slope: 12=1 A
I S l6=1 O
24=|1 A
N 48=]1 O
Back Slope: 3=|
I Bp=80ft —— —
70—
60—
50—
40—
30+
1 I 1 l L ' Y 1 l ' | l
0 1.0 2.0 3.0 40 5.0
' PROTOTYPE CHANNEL DISCHARGE (cfs)
I R R S R
0 0.2 0.4 0.6 0.8

MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.2 Efficiency Curves; Type J Inlet (Long. Sldpve = 2%)
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EFFICIENCY , 7 (%)

100}
B Inlet: Type J
90— Long, | Slope: 4.0 %
. Swale Slope: 12=] A
s 6= ©
24=| A
80} 48=| O
- Back: Slope: 3=1|
= Bp =80ft —— —
(Not Obtainable)
70—
60—
50—
40—
30—
! I A I I : | . |
0] 1.0 2.0 3.0 4.0 5.0
| PROTOTYPE CHANNEL DISCHARGE (cfs)
| ) | ) I 1 | 1 I i
0 0.2 0.4 0.6 0.8

MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.3 Efficiency Curves; Type J Inlet (Long. Slope = 4%)
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100

CIN

EFFICIENCY, 1 (%)

Y4
- Inlet Type J
| Long. Slope: 8.0 %
90— —ong. =P
\ , Swale Slope: 12=1 a
a \ | 16=1 o
\ , ‘ 24=] A
80— \ | . - 48=l O
: \ Back Slope: 3=1|
B O{ \ Bp = 8.0ft ———
(Not Obtainable)
70
60—
50—
40—
30—
250 1.0 2.0 3.0 40 50
PROTOTYPE CHANNEL DISCHARGE (cfs) |
L [ | -1 ! | ! | l
(0] 0.2 0.4 0.6 0.8

MODEL CHANNEL DISCHARGE (cfs)

‘Fig. 4.4 Efficiency Curves; Type J Inlet ‘(Long. Slope = 8%)
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100

80

o))
®)

Inlet: 4-ft. Special
50— | Long. Slope: Vo %
Swale Slope: 12=1 A

EFFICIENCY, n (%)

16=1 o
24=] a
O 48=1 o
| | Back Slope: g=|
Bp= 8.0ft. ———
30—
| R R DR S AT R
250 .0 2.0 3.0 4.0 50
PROTOTYPE CHANNEL DISCHARGE (cfs)
L | | ] | I B 1 | ]
0] 0.2 .04 0.6 08

MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.5 Efficiency Curves; 4£§t Special (Long. Slope = %%)



EFFICIENCY, 1 (%)

100

90

80

~
@)

60}—

50

40

30}

Inlet; 4-ft. Special
Long. Slope: 2.0 %

Swale Slope: 12=] A
l6=1 ©
24=| A —_——
48=| O
Back Slope: Vg = |
I AR DR RENNR SR SN SN B
1.0 20 3.0 4.0 - 5.0 ;G‘O | 7.0 8.0 90
, PROTOTYPE CHANNEL DISCHARGE (cfs) , '
l 1 I 1 | ' 1 l 1 'I % { | 1 I L l
0.2 | 0.4 0.6 0.8 1.0, - L2 - 1.4 1.6

MODEL CHANNEL DISCHARGE (cfs)

—

Fig. 4.6 Efficiency Curves; 4-Ft Special (Long. Slope = 2%)
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EFFICIENCY, 7 (%)

00—
90—
80—
70—
60—
» Inlet: Type 4-ft. Special
Long. Slope: 4.0%
50— Swale Slope: 12=1 a
: I6=1 o
B 24=| a
: : 48=| o
40'_ Back Slope: lg=1
" Bp= 8.0ft -
30—
ogl - | | R | ¢ Ly 1 | L | l | !
o) 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0
- PROTOTYPE CHANNEL DISCHARGE (cfs) o
| | IR | | L I L 1 | L
O 0.2 0.4 0.6 -

0.8 I.O - 1.2 1.4
MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.7 Efficiéﬁcy Curves; 4-Ft Special (Long., .,Siope = 4%) o
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EFFICIENCY, 7 (%)

100 -
SOF—-
80—
70—
60—
i Inlet: Type 4-ft. Special A
Long. Slope: 80%
50— Swale Slope: 12=1 A
I6=1 0
- 24=] A
. 48=| a
40— Back Slope: Vg =1
Bp,= 80 ft ———
30—
25 l I l | I ! l | | 1 | 1 | | | L
0] 1.0 2.0 3.0 40 . 5.0 6.0 70 8.0
_ S - PROTOTYPE CHANNEL DISCHARGE (cfs) o o
L | | 1 | I | I i I l | |
0] 0.2 04 0.6 0.8 1.0 2 .4

MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.8 Efficiency Curves; A—Ft'Special (Long. Slope = 8%)
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100

—~ 70
R
&
5
S 60
w
o - .
E Inlet: 6- ft. Special
W ool Long. Slope: Y2 %
Swale Slope: 12=] A
— I6=1 o
~ ' 24=1 a
40 48=] o
- Back Slope: Y8 =|
T Bp= 8.0ft. ———
30—
osl 1l
0 10 20 30 4.0 50
PROTOTYPE CHANNEL DISCHARGE (cfs)
| I | I | ! | 1 | !
0 0.2 0.4 0.6 0.8

MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.9 Efficiency Curves; 6-Ft Special (Long. Slope = %%)
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EFFICIENCY , 7 (%)

100

- 90

80

70

60 |
Inlet: 6-ft. Special
Long. Slope: 20 %
50 Swale Slope: 12=1 a
: I6=1 ©
24=| A
48=1 O
40 Back Slope: 3=1
Bp =8.0ft. ———
30 .
| ) I 1 l 1y | 1 I 1 lb ] | o | ! I
| 0o 1.0 2.0 3.0 4.0 . 50 6.0 7.0 8.0 9.0

. PROTOTYPE CHANNEL DISCHARGE (cfs)

] -b: ' : 1 | 1 ’ ' 1 ' 1 I | ' 1 L

0.2 0.4 06 0.8 10 1.2 14 16
MODEL CHANNEL DISCHARGE (cfs)

Fig. 4.10 Efficiency Curves; 6-Ft Special (Lomg; élope = 22)
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EFFICIENCY, 7 (%)

100+
90—
80—
70—
60—
Inlet: Type ©-ft. Special
i Long. Slope: 40% .|
50— Swale Slope: 12=1 a
16=1 o
- 24=| A
| 48=1 o
" 40+ Back Slope: g =1
| Bp=8.0ft ———
30— - | , |
- 25— | ! | | 1 oy | ! l |
0] 1.0 2.0 30 - 40 50 6.0 70 80
- | PROTOTYPE CHANNEL DISCHAR(PE_ (cfs) :
I l | L ! [ L1 [ | ! | | I L
0 02 04 06 0.8 1.0

1.2 - 1.4
MODEL CHANNEL DISCHARGE (cfs) |

Fig. 4.11 Efficiencj:Curves; 6-Ft Special (Loﬁg,,Slope = 4%)
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EFFICIENCY, 7 (%)

100
90—
80—
70—
60— o
B Inlet: Type 6-ft. Special
Long. Slope: 8.0%
50— Swale Slope: 12=1 a
I6=1 O
- 24=| A
o ) 48=| o
40— Back Slope: Ys=1
5 Bp=8.0ft ———
30— | S
o5 - | ! l N | Lt L | | ! | !
O 1O 20 30 40 50 6.0 7.0 8.0
o PROTOTYPE CHANNEL DISCHAR“GE (cfs) , .
| I ! | | | | | ey ! | !
0] 0.2 - 04 06 0.8 1.O 1.2 1.4

MODEL CHANNEL DISCHARGé (Cfs) }
'Fig. 4.12. Efficiency Curves; G-ft Special (Lohg,;Slbl‘)iel = 82,)
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5. LIST OF RECURRING SYMBOLS

‘B~ Width of water surface, ft.

D -~ Depth of channel, ft.

F -;Force, 1b,

Fr -~ Froude number,

g =~ Gravitational acceleration, ft/sec?,

AH =~ Pressure-head drop'acrossiorifice, ft.,
L - Length, ft.

- Characteristic length, ft.

=

- Mass, lb-sec®/ft.

o]

-~ Manning's roughness coefficient, ftl/6 .,

- Flow rate (discharge), ft3®/sec.

Q
Q. Chamnel flow rate, ft8®/sec,
Qe

- Intercepted flow rate, ft3/sec,

- Carryover £low rate, ft3/sec;
Re - Reynolds number.’

Rh - Hydraulic‘radius, ft.

T = Time, sec.

¥ - Volume, £t3,.

v - Velocity, ft/sec.

N - Efficiency, percent.

p - Density, slug/ft3,

v = Kinematic viscosity, ft®/sec.
Subscripts

m -~ Model

p - Prototype

R -~ Ratio —56—
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7.

APPENDIX - EXPERIMENTAL DATA

Test No. Inlet. Lor
ong. Slope Swale Slope | Back Slope Page
4 T |
ype J %9
;. e %f 12:1 3:1 59
4 . 16:1 "
| 60
: | 24:1 "
' | 61
. " 48:1 "
’ 2 62
10 1" "° 12:1 " 63
1 | 16:1 "
| 64
1o | 2491 "
N 65
” | 48:1 "
| 4 66
1 . A 12:1. H
H 67
16 1 11 16:1 | 69
o ; _ 2411 "
. 70
1 | 48:1 "
8% s
20 ] : né 12:1 . 72
21 " Bl 16:1 . 74
2 " 24:1 "
" 481 e
26 4-Ft Special " 48: X A
27 6~Ft " " 48:1 Heit 5
28 4-Ft " " 24:1 ’ 4
29 6-Ft " n 24:1 ; o
30 hopr - 16:1 " 90
31 6-Ft " " 16:1 ) o
32 4-Ft " " 12:1 ) o
gg 6-Ft " " 12:1 y o8
4 " o : »
e : gi " 49, 48:1 " o
) g e, 105
38 4-Ft " " 241 y o9
39 6-Ft " " i y 110
40 L-Ft ¥ 2 ;
| ) 110
P | 16:1 "
6-Ft " 16: s
42 L-Ft " 12'1 , 1
43 6-Ft " " 12 o ) 3
46 4ot " 29, 4 # ; e
47 6-Ft " n o } e
e | 48:1 "
4-Ft " 24 T
45 A | 24:1 n 117
50 4-Ft " L 1 o ; s
51 6-Ft " " 12:1 ; 20
s vt | 12:1 " 120
53 6~Ft " " o ; 2
> - " 12:1 "
4-Ft %‘7 122
57 6-Ft " ’ ol )
i 7 123
o | ] 48:1 "
4-Ft " 175
38 " 24:1 "
6~-Ft n 24 Y
60 4-Ft " n % ) e
1 - | 16:1 "
6-Ft " !
62 4=Ft Y n o ) BEs:
, : " 130

-58—




Test Noo_ % inlet:__Type J Date: __January 12, 72.

Long. Slope:__ 4% Swale Slope:_12:1  Back Slope: 331
Remarks: Depth taken at toe of divisor.

SYMBOLS

AH?‘Preswre—heod drop across Volume of water intercepted (ft.2)

the orifice (ft. of water)

. . Time (sec.)
Q, : Channe!l discharge (cfs)

V.
T
n: Efficiency (Qz/Q x 100%)
B
D

Q,: Discharge intercepted (cfs) Top width of channel (1%
Q3 = Q- Qp: Carryover (cfs) Depth of channel (ft)*

* Measurements tokeh at stations |ft.,2ft. and 3ft upstredm from the
start of the inlet grating. :

: ' B B
AH | Q | ¥ | T | Q | Qs | ™ | (swale) | (Back) | D

5.83 |11.00 || 34.8 [60.7 [0.57 || 0.43[57.3| 2.75 0.66 [0.221

. 2.75 0.230

- T ‘ a S B B 2.75 C - 0.227

3.36 | 0.76 || 27.8 |60.8 {0.46 | 0.30(60.1| 2.54 0.60 [0.201

. : 2.58 0.208

: : - - 2.58 | - [0.209

2,06 {0.59 | 23.5 {60.7 |0.39 | 0.20]65.5] 2.29 .| 0.56 [0.188

: : 2.33 " 10.186

: : 2,42 0.196
1.04 {0.42 1 17.8 [60.5 [{0.29 | 0.13169.8| 1.92 0.48 [0.159 | -

: : | 2.00 0.165 |
: : ‘ 2.04 0.173
0.38 {0.25 || 12.2 [60.5 |0.20 || 0.05180.7| 1.58 0.36 [0.129 |

‘ ~ 1.71 0.138

_ 1.83 ' 0.144

0.10 {0.12 0.12 | 0.00[100.0 1.17 0.32 {0.106

‘ 1.29 - 10.109

. 1.37 0.117




i
;

Test No.\__- 3

Inlet:___Type J " Date: January 11, 1972.
Long. Slope:__ %% ___ Swale Slope:__16:1 _ Back Slope:—3:1
Remarks: Depth taken at toe of divisor. ’

SYMBOLS

AH: Pressure- head drop across Volume of water intercepted (f1.3‘)‘

the orifice (ft. of water)

. , Time (sec.)
Q;: Channel discharge (cfs)

V
-
n: Efficiency (Q2/Q x 100%)
B
D

Q, :~ Dnschorge intercepted (cfs) Toﬁ width -of channel (ft.)*
Qs =Q;- Q¢ Carryover (cfs) Depth of channel (ft)*

'",Meosuremenfs Token. at stations |ft.,2ft. and 3ft. upstream from the
"~ start of the inlet grating. ‘ : ’

B B

AH, Q ¥ T Qe Qs | 7 | (Swale) | (Back) D
.5.59 ] 0.98( 28.7 |60.6 |{0.47 | 0.51[48.3]| 3.25 0.62 [0.207
: A 3.25 0.204
3,40 | 0,771 23.5 |60.5 [0.39 | 0.38[50.5| 3.00 0.54 {0.182
: : . 3.00 0.197
N B R I R N 3.00 S 0.190
2.03|0.59| 20.2 |60.5 ]0.33 || 0.26(56.5| 2.71 0.51 [0.170
o 2.75 0.172
: . 2.75 0.173
1,14 0.44 16.8 [60.7 {0.28 || 0.16{62.9| 2,42 0.44 {0,146
: : 2.46 0.158
o N S - : 2.46 0.164
- 0.39]0.26f 11.3 |60.5 |0.19 | 0.07|71.7| 1.88 0.36 |0.121
~ ‘ 1.96 10,131
‘ 2.04 0.134
- 0.058 0.10 ‘ 0.10 || 0.001100.0] 1.25 0.24 10.079
: : » - : 1.38 0.082
1 . 10.093

—60~
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Test No:___6 __ Inlet:__Type J " Date:_January 6, 1972,

Loné. Slope:—__ %% Swale Slope:_24:1  Back Slope:___3:1
Renxnk$= Depth taken at toe of divisor. ‘ '

' SYMBOLS

AH: ,Pressure-vheod drop across
~the orifice (ft. of water)

‘G, Channel discharge (cfs)

¥: Volume of water intercepted (ft.3)
T: Time (sec) = '

» S n: Efficiency (Q2/Q; x 100%)
Q, =~ Discharge intercepted (cfs) B Tép width of channel (F1)%
Q3 =Q,- Q¢ Carryover (cfs) D: Depth of channel (ft)*

*Medsuremehts_mken at stations |ft ,2ft. and 3ft upstream from the
start of the inlet grating. , : S .

AH | Q || ¥ T | Q Qs | 7 | (Swale) | (Back) | D

175
.182
.187
.161
.167
.170
L1142
157
. 148
.121
.128
133
.101
.118
.122
076
.090
.100
.063
073
.081

5.55 10.98 || 21.1 | 60.8| 0.35( 0.63 | 35.4 4.08 | 0.53
' - ' 08 |
.08
.88 0. 48
.88
.88

Hh 0.43

3.58 | 0,79 ||17.9 | 59.6| 0.30 ) 0.49 | 38.0

2.0610.59 [15.0 | 60.9| 0.25] 0.34 | 41.8

54
.17 0.36
.21 '
.21
.66 0.30
.71

.21 0.22
.25

0.99 [0.41 |{12.1 | 59.9| 0.20} 0.21 | 49.4

0.042| 0,084l 0.08) 0.00 {100.0] 1.63 0.19
079

.92

o = DN DD DDUVTW WOV WOV R &
O O T o 0 o0 O o0 oo o T TOOoTOTTT




‘Test No..___7____ Inlet:__Type J Date: _Jan 5, 1972.

Long. Slope:_%% SWole Slope:__48:1  Back Slope=_3_=_1___'

Remarks Depth taken at toe of divisor.

symeoLs |

AH: Pressure-head drop across Volume of water inferbepted (ft.3)

the orifice (ft. of water)

: . ) Time (sec.)
Q + Channel discharge (cfs)

¥
T:
n: Efficiency (Qz/Q x 100%)
B
D

Q,: Discharge intercepted (cfs) . Top width of channel (ft.)*
Qs =Q,- Qp ¢ Carryover (cfs) Depth of channel (ft)#*

* Measurements taken at stations |ft.,2ft. and 3ft upstream from the
start of the inlet grating. '

) B B

AH | Q W T | Q | Q3 | 7 | (swale) | (Back) | P
5.40 |1 0.97 1/ 16.0 | 60.4| 0.27| 0.70 | 27.3 5.83 0.41 [0.136
' ' 5.95 ' 0.142
‘ 6.00 0.135
2,80 {0.70 |} 11.7 | 60.3] 0.19} 0.51 | 27.8 4.91 0.36 0.120
‘ 5.08 0.130.
‘ : . : , 5.25 0.133
2,22 10,62 10.7 | 60.4f{ 0.18] 0.44| 28.6 4.84 0.34 [0.113

- = 4,84 0.122°}

: - 5.00 0.126
1.31 {0.48] 9.1 | 60.5] 0,15 0.33| 31.3 4.58 0.30 .|0.099
‘ : 4,54 10.109
‘ : 4,66 0.118
0.9% | 0.40 | 7.8 | 60.7| 0.13] 0.27| 32.1 4,41 0.28 0.092
‘ ~ 4,41 ‘ 0.103
: 1 4.33 0.110
‘0.47 | 0.28}1 6.2 | 60.5| 0.10} 0.18] 36.4 4.04 - 0.22 0.077
S ‘ 4,00 0.088
. A ' ' 4.00 0.095
0.15|0.14) 5.3 | 60.6/ 0.09f 0.05| 62.4 3.38 | 0.18 [0.059
, ' : 3.38 ‘ 0.068
‘ . , 3. 46 0.082
0.008{ 0.04 0.04].0.00(100.0 2.16 0.11 [0.037
L N ' N ‘ 2,29 0.041
2.33 0.051

-2~
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Tesf No.___ 9 Inlet:___Type J _
Long. Slope:___2.0 % - Swale Slope:_12:1  Back Slope:_3:1
Remarks : Depth taken at toe of divisor. -

AH; Pressure - head drop across |
~ (ft. of water)

Q; : Channel discharge (cfs)

the orifice

-

Q, : Discharge intercep‘ted (cfs)
Q3 =Q,-Qz: Carryover (cfs)

Date: . Dec 9, 1971,

i'{h/lectsuremems taken at stations | ft.

start of the inlet grating.

Dmd.'—i{

SYMBOLS

: Time {sec.)
Efficiency (Q2/Q; x 100%)

+ *Volume of water intercepted (ft.)

{

" Top width of channel (f1.)*
"Depth of chanpel (ft)*

2ft and 3ft upstream from the

, o B

AH | qQ ¥ T | Q |°Qs | 7 | (swale) | (Back) | D
5.55 | 0,98 32.0 | 60.5| 0.53| 0.45(53.9| 2.33 0.58 |0.193
’ 2.46 0.52 1[0.173
: : 2.54 0.54 10.179
3.51|0.78| 28.1 | 60.2| 0.47} 0.31/59.9| 2.00 0.55 (0.18%
: . 2,16 0.52 0,172
, L _ 2.33. | 0.50 10.166€
1.81]0.56] 20.1 1 60.3 0.33] 0.23|59.5| 1.67 0.49 [0.163
. 1.7 0.47 10.157
, j - 1,92 0.47  |0.157
0.93 | 0.40 | 14.9 | 60.0] 0.25| 0.15{63.0| 1.50 0.40 - |0.132
. - I ] . 1.50 0.41 0.138
: . . ] 1.50 0.42 10,140
0.44 (0,27 12.0 | €0.4 0.20f 0.07|73.6| 1.37 0.3% 0,112
, : : 1.42 0.35 10.115
A o o . 1.42 [10.32 10,108
0.18 | 0.17| 8.0 | 60. 0.13] 0.04{77.9| 1.08 0.30  0.099
. ; - 1.08 | 0.31  10.103
. ‘ , .- 1.21 0.30 10,099
0.06|0.10 0.10}f 0.00100.0| 0.88 0.24 10,079
: ) 0.96 0.22 10,074,
1.00 0.21 0,071

—-03- .



Test No..___ 10 Inlet: Type J  Date:__ December 9, 71.

Long. Slope:_2:0 % Swale Slope:_16:1  Back Slope: 331
. Remarks: Depth taken at toe of divisor.

SYMBOLS

3

AH=‘ Pressure-head drop ccross».
- the orifice (ft. of water)

Q ¢ Channel discharge (cfs)

. Volume of water intercepted (ft.>)
Time (sec) . . S

V
T
. Efficiency (Qz/Q x 100%)
B
D

Q, : Discharge intercepted (cfs) g Top width” of channel (f£)*
Q3 =Q,- Q¢ Carryover (cfs) Depth of channel (ft)#

* Measurements taken at stations |ft.,2ft. and 3ft upstream from the
. . start of the inlet grating. - : :

. - . ’ B B
AH 1 Q | % |- T | Qa2 | Q3 | 7 | (Swale) | (Back) | D

5.14 10.94 | 25.5| 60.6]| 0.42| 0.52 | 44,7 2.66 0.50 0.166
v , : 2.75 0.47 D.158

: | o 2.75 0.49 p.162
] 3.34 | 0,76 22.1]| 60.5| 0.36[ 0.40 | 48.0{ 2.50 0.46 0.154
_ : 2.62 0.45 p.151

: 2.66 0.45 0.149

1.91 [0.57 | 19.4] 62.9]| 0.31| 0.26| 54.0{ 2.00 0.24 0.145
A : . 2.16 0.41 0.138

B _ 2.34 0.41 0,137

1.33 1 0.48 (| 16.4f 61,3 0.27| 0.21| 55.7 1.83 0.41 10.138"

SRR AL 1.88 0.39 6.130

Sl » . S 2,00 0.39 |c.131
0.59 {0.32f 11.3| 66.1] 0.19) 0.13| 59.6 1.67 0.33 [0.111
) ' ' 1.67 0.33 [0.110
i B 1,71 0,33 Jo.111

0.09 {0.13 5.6 60.4f 0.09] G.04 | 74.2 1.17 0.22 [0.073

_ ‘ 1.25 0.25 |0.08% |
, : _ : . 1.29 0.23.0.078 |
0.03°| 0.08 | 0.08| 0.00(100.0 0.92 0.19 0.062
' 0.96 0.20 0.067 :
| 1.00 0.19 [0.063




Test No..____11

Inlet:

Type J

Long. Slope:__2:0 % ~ Swale Slope:_24:1
Depth  taken at toe of divisor.

Remarks:

BH: Pressure- head drop across

4 Ddte=

" Dec 6, 1971.

Back Slope:

3:1

SYMBOLS

¥: Volume of water intercepted (ft.)
the orifice (ft. of water) L o
o eh ' T: Time (sec.) .
‘Q. . Channel discharge (cfs) .+ Efficiency (Qp/Q) x 100%)
Qg+ Discharge intercepted (cfs) 5. 145 yigth of channel (f1)%
Q3 =Q,- Qg Carryover (cfs) " D: Depth of channel (ft)#*
fMeasuremems taken at stations Ift.,2ft. and 3ft upstream from the
start of the inlet grating. co - ' -
oW | | ER o
Q ¥ T Qz Qs | 7 (Swale) | (Back) D
5.05 | 0.94 || 17.7 | 60.6| 0.291 0.65 | 31.0] 3.37 0.44 0.148
o ‘ ' 3.33 | 0.44 [0.145
: - 3.33 | 0.42 0.139
3.48 {0.78 || 15.0 | €0.5] 0.25) 0.53 | 31.8 3.25. 0.39 [0.131
‘ A 3.25 0.40 P.133
o . . : : 3.25 0.39 [0.130
1.73 {0.55 || 12.2 | 66.7| 0.20{ 0.35 | 36.5 3.00 0.34 [0.113
: ' 3.00 0.33 [0.110
‘ . 2.96 0.32 [06.107
0.88 |0.39 || 10.4 | 60.6] 0.17| 0.22| 44,5 2.46 0.30 (0.101
' . 2.54 0.30 [0.101
B ' g 2.62 .29 (0.098
0.29 |0.22} 7.0 | 60.6| 0.12} 0.10| 52.5/ 1.83 | 0.26 (0,085
: ‘ : 1. 1.83 0.26 10.085
' B ; 1.96 0.26. |0.085
0,09 | 0.13) 4.8.| 60.6{ 0.08 0.05| 63.5 1.54 0.20 0,067
' 1.54. 0.21 Jo.071
- o | 1.54 0.20 [0.065 | -
0.020.05 0.05] 0.00{100.0 0.92 0.13 (0.044 |
. - 0.96 | 0.14 0.046
1 1.00 | 0.12 fo.04i

-




Test No.i__ 12 Inlet: Type J

Dec 6; 1971.

Long. Slope___Q_O_ﬁ_ Swale Slope:

Dote: :
:1 ' Back Slope: 31 .

L9

Depth taken at toe of d1v1sor

Remarks:
- SYMBOLS
‘DH: Pressure-head drop across
the orifice (ft. of water)
.+ Channel discharge (cfs)
Q,: Discharge intercepted. (cfs)

Qs = Q- Q' Carryover (cfs)

* Measurements taken at sta'uons lff
start of the inlet grating.

O w3 -+ <

Volume of water intercepted (ft.3)
Time (sec) \

" Efficiency (Qz/Qq x 100%)

Top width of channel (f1.)*
Depth of channel (ft.)*

2ft.. and 3 ft. upstream fr'om the

AH | Q ¥ | T | Q Qs | 7 | (Swale) | (Back) D
4,75 | 0.90| 11.3| 60.5| 0,191 0.71 |-20.8} 4.50 | 0.3l |0.103
. L 4,58 - 0.31 |0.104
: ] 4.75 | 0.31 |0.102
3,38 | 0.76|| 11.0| 60.6| 0.18 || 6.58 | 23.8] 4.25 0.30. 10,099
: - : 4.33 .0.29 0,098
‘ : : : 1 b, 45 0.28 {0.094
1.73 | 0.55] 9.6| €0.5.| 0.16(0.39 | 28.9 3.71 0.28 |¢C.092|
. - : : : 3.71 0.27 10.089
. ) 3.92 | 0.26 |0.085
1,02 | 0.42]| 7.6 60.5] 0.130.29 | 20.3| 3.50 0.26 |g.088
3,50 .| 0.20 |0.086¢
: ' , B 3.54 . 0.24% |o0.08¢| .
6.58 | 0.32] 5.9/ 66.5| 0.10] 0.22]30.9] 3.25 0.21 10.069
‘ R R 1 3.25 0.24 10.079|
o , ) 3.21 0.21 [o0.071]
0.26 | 0.21} 4.9| 60.6| 0.08| C.13 ] 38.5| 2.88 0.17 l0.057
) 2,92 0.20 [0.065
4 -] 2.92 0.18 |0.059
lo.10 | 0.12] 3.9| 60.6| 6.06(]0.06|53.5| 2.21 | 0.15 [o0.051
' ' : -] 2,29 0.16 {0,053
.| 2.38 0.16 0,052
0.02 |- 0.05 0.05] 0.00 {100.0| 1.37 0,11 [c¢.035
: - 1.37 0.11 {0.038
1.42 0.11 |0.037

-66- |



Test No.=__L‘£__;_ Inlet: Type J . Dgfe{ Nov 15, 1971

Long. Slope:__%:0 %  Swale Slope:__12:1 " Back Slope: 331
Remarks: Depth taken at toe of divisor. '

SYMBOLS

'AH=. Pressure - head drop across
the orifice (ft. of water)

Q¢+ Channel discharge (cfs)

Volume of water intercepted (ft.%)
Time (sec)

E fficiency (Qz2/Q; x 100%)

Top width of channel (ft)*
Depth of channel (ft)* |

.Q2= Discharge intercepted (cfs)

O w3 + <«

Q3 =Q,-Qp¢ Carryover (cfs) -

* Measurements taken at stoﬁonus | ft.,2ft. and 3ft upstream from the
start of the inlet grating. : ‘ :

.

B B
AR Q LT Q2 Q3 K (Swale) | (Back) D
5,35 | 0.96 | 28.8 | 60.3] 0.48) 0.48 ] 49.7 1.83 0.48 [0.160
‘ . ‘ - 1.83 0.49 - 0.164
: = : _ , 1.88 0.49 [0.164
3.4% 10.77 | 23.7 | 60.5| 0.39| 0.38| 51.0 1.79 0.45 10.150
1.79 0.45 [0.151
: 1.79 0,45 [0.149
2,16 {0,611 19.3 | 60.4| 0.32} 0.29| 52.3 1.62 0.40 [0.134 ] -
S i 1.71 0.421 10,135 |
1.71 0.41 10.138
1.7410.55 || 18.2 | 60.4] 0.30) 0.25| 54,4 1.58 - 0.39 |0.129
: : 1.67 0.38 10.127
1.67 0.39 |0.131
1.41 [ 0.,49(17.4 | 60.5| 0.29| 0,20 58.7 1.46 0.37 0.123
’ : © 1,58 0.38 l0.127
: 1.58 0.37 [0.123
1,08 0.43 ) 15.9 | 60.5| 0.26§ 0.17] 61.1 1.37 0.35 10.117
1 1.50 0:36 [0.121
, _ 1.58 0.35 10.118
0.82 0,37 13.9 60.5| 0.23 0,14} 62.1 1.25 0.34 |0.112
' ) | 1.37 0.34 0.114
- 1.42 0.35 10.115
-0,49 1 0.29| 10.9 | 60.5{ 0.18] 0.11] 62.1 1.17 0.31 j0.102
- 1.17 0.31 ]0.103
' ‘ , 1.33 0.31 |0.104
.0.29 1 0.22| 9.3 | 60.4] 0.15| 0.07| 70.0 1.08 0.28 10.093
AR ] 1.04 0.28 10.093
1.08 0.27 10.089

-67-



Test No.:_14 Cont'd |pjet: Type J Date:___ Nov ‘15, 1971

Long. Slope:__%:0 %  Swale Slope:_12:1  Back Slope: 331
Remarks:___ Depth taken at toe of divisor, C '

SYMBOLS
AH: 'Pressure—ﬁeod drop across |
"~ the orifice (ft. of water)

s

>Q{'= Channel discharge (cfs)

Volume of water infercepted (f.3)
. Time (sec.) N 7
Efficiency (Q2/Q) x 100%)

Top width of channel (f1)*
Depth of channel (ft.)*

Q, : Discharge intercepted (cfs)

SO W 3 4 £

Q3 =Q, - Q,* Carryover (cfs)

*Medsuremenfs taken at stations 1ft.,2ft. and 3ft upstream frdm 1he
start of the inlet grating. -

B B

AH Q A T | Q Q3 M| (Swale) | (Back) D
0.16 }0.16}| 7.2 |60.5 |0.12 || 0.04]|76.0] 0.96 0.24 10.079
, : ’ 0.96 0.25 [0.084

~ - 1.00 0.25 {0.082

0.04|0.081| 0.08 | 0.00(100.0 0.71 0.18 {0.059
: 0.75 0.20 [0.065

0.75 0 0.064

019

~68—



Test No.:

15

Inlet:

Type J Do1é= Nov 18, 71.

Long. Slope:___%4:0 %2 Swale Slope:_16:1 _  Back Slope:_3:1

Remarks:__ Depth taken at toe of divisor.

'Y

- sYmMBOLS -,

- AH: Pressure-head drop across -
' (ft. of water)

the orifice
Q Channel discharge (cfs)

-

Qy Dischorge intercepted (cfs)

Q3=Q-Qy: Cdr‘ryover (clfs')_

*Medsuremems taken of stations | £t
start of the inlet grating. '

O w3 4 <«

b

Volume of water intercepted (ft3)
. Time (sec.) |
Efficiency (Qz/Q; x 100%)

. Top width of channel (ft)*

" Depth of channel (ft)*

,2ft and 3ft: upstream from the

.

v

o ‘ ' B B

AH Q) A T Qe Q3 i (Swale) | (Back) D
4,99 0.93| 31.2 | 96.8 {0.34 16.59 [36.9| 2.25 0.42 [0.141
N : ‘ ‘ : o 2.25 | 0.42 |0.141
. : - : 2,25 | 0,44 |0.145
3,30 | 0.761 28.2 | 92.1|0.31 [f0.45 [40.3] 2.21 0.38. [0.126
: - 2.21 0.38 [0.125
‘ . - : ' 2.21 0.38 ]0.126
2.18{ 0,61 24.9 {91.1]0.27 [0.34 {44.3] 2.12 0.36 {0.120
: ' - 2,12 0.34 {0.113
‘ o R 4 2.12 0.34 }0.112
1,33 0.48} 22.2 190.7 |0.24 }l0.24 {51.0]. 1.87 ‘| 0.34 |(0.114
' L 1.96 0.32 |C.105
. . : T 1 2.00 0.31 |0.104
0.80( 0.37| 18.1 }191.3(0.20 |C.17 [53.6| 1.42 0.28 0.093
: : 1.62 0.31 [0.102
o , : o 1.75 0.30 10.099
0.47] 0,28} 14.3%3 1 90.7 1 0.16 [[0.12 [56.4]| 1.21 0.29 |6.097
: . - 1.33 0.29 10.097
: . o 1.50 0.28 |0.095
0.20] 0.18f 10.5 {90.6 0,11 {{0.07 |63.8 1.17. 0.25 0.082
' " - ) - 1.12 0.25 |0.084
o - L 1.17 0.26 |0.,088
0.08| 0,11} 8.1190.6 (0,09 [6.02 |[79.1 1.08 0.20 [0.066
: ' S | 1.08 0.22 |0.072
, - : ' 1.08 0.21 |0.070
0.02] 0.05 0.05 f0.00 {100.0] 0.75 0.14 |o.,045
S 0.79 0.14 0,048
0.79 0.15 {0.049

. _09_



;o A
Test No.=_.lL Inlet: Type J Date: _ Nov 17, 1971
4.0 %

Swale Slope:__2%:1 _ Back Slope:2:1
Remarks :_Depth taken at toe of divisor.

Long.- Slope:

SYMBOLS ;o

AH: Pressufe-héod' drop across
‘the orifice (ft. of water)

@, : Channe! discharge {cfs)

¥: Volume of’wo?er-vir‘\tercepied (ft.3)
T: Time (sec)

n: Efficiency (Q/Q x 100%)
B

D

Qs . Disch_orge intercepted (cfs) Top width of channel (F1) %

Depth of channel (ft)*

Q3'=Q,- Q¢ Carryover {cfs)

* Measurements taken at stations I ft.,2ft. and 3ft upstream from the
- start of the inlet grating.

. L o ‘ B B |
AH 1 Q T ,Q? Qs | 7 | (swale) | (Back) | D

3,01 |0.721]23.9 [ 90.6] 0.26) 0.46(35.6 | 2.42 0.37 [0.122
: , 2,42 0.37 0.123
, - 2,42 0,36 0.120
2,11 |0.601]19.0 | 91.0] 0.21] 0.39 |34.8| 2.37 -0.33 [0.110
' : - 2.37 0.3% Jj0.110
: _ : ' 2.37 0.35 0.116
0.73]10.35 | 14.6 | 90.5] 0.16{ 0.19 |{46.1 | 2.17 0.25 {0.083
. _ | 2.17 0.24 |0.081
, : : : 2,17 0.25 10.084
0.43 {0.27  13.5 | 92.2| 0.15] 0.12|54.,1.] 2.12 0.24 |0.079
g » : : - 2,12 0.24 {0.080
) - g _ 2.12. 0.23 (0,076
0.03 0,07 0.07) 0.00/100.0 1.50 0.22 |0.072
c ~ : 1.71 0.22 0.073

1 0 0

.066

~70-



Test No.:
Long. Slope:

17

Inlet:
4,0 %.

Type J

Swale Slope:

48

1

Date:

Nov 16, 1971

Back Slope:

31

Remdrks; Depth taken at toe of divisdr.

AH: " Pressure-head drop across
(ft. of water)

Q)+~ Channel discharge (cfs)

the orifice

Q¢ Discharge intercepted (cfs)

Q;=Q,-Qp: _Ccrr.yovér (cfs)

SYMBOLS

Owmw3 4«

Volume of water intercepted (ft.3)

Time (sec.)

Efficiency‘(Qg/Q. x 100%)
Top width of channel (f1.)*

Depth of channel (ft)*

* Measurements taken at stations | £t , 2 f1. and 3 ft upstream from the

" start of the inlet grating.

\ — - B B _
AH | Q v T ] Q Q | 7 | (Swale) | (Back) | D
1.61| 0.53|| 9.3 | 59.8| 0.16 | 0.37 {29.4] 3.42 .0.24 |0.081

. o N 3.63 0.23 [0.076

c 3.75 0.21 |0.071

1.61] 0,53 1 .1 0.15(0.38 | 28.7] @ ‘

1.27| 0,47} 17.3.1119.6 | 0.14 || 0,33 | 30.8] 3.16 0.24 10.080

- . - 3,42 0.23 0.076

' o | 3.58 0.23. {0.075

0.97| 0,41} 15.6 |119.3| 0.13 | 0.28 |{31.9| 3.00 0.23 10.077

, S : 3225 0.23 |0.075

) A _ 3. 42 0.22 |0.074

0.71| 0.35| 13.5 [119.8 | 0.11 | 0.24 |32.6| 2.75 0.22 {0.072

. A - 2.83 0.22 10.073

, } : . 1 3.33 0.21 [0.070
0.47| 0,28 11.4 119,71 0.10 [0.18 |34.0]| 2.54 0.19 10.062] .

' 2.54 0.20 |0.068

» A o 2.54 0.20 |0.065

0,29| 0.22) 9.1 122.7}0.07 {0.15 |33.7| 2.38 0.17 |0.056

. : < Dl 2.38 0.19 |0.063

. . 2.38 0.17 10.058

0,18 0.17}) 7.9 120.5 [ 0.07 [[0.10 [39.0| 2.29 0.14 "|{0.048
- ' : 12,29 0.17 (0.056|

: . 2.29 0.16  |0.052

0.09| 0.13f" 6.3 120.6 | 0.05 [0.08 |41.5| 2.08 0.13 |0.043

: a ‘ | 2.12 0.14 10.045

; 2.12 0.14 10,045

0.02] 0.05 0.05 §{0.00 {100.0| 1.04 0.08 [0.026

- : 1.08 0.09 1(0.031

1.17 0.08° 0.026

—715 .



Test No..____19 _  Inlet: _Type J Date: __August 10, 1971

Long. Slopei__8:0 % ° Swale Slope:—12:1 ~  Back Slope:__3:1 _
Remarks: Depth taken at toe of divisor. . ' A

- SYMBOLS'

AH: Pressure-head drop across
" the orifice (ft. of water)

Q;: Channel discharge {cfs)

. Volume of water infercepted (ft.3)
Time (sec)) -
‘Efﬁdency(Qz/ngiooeé)

“Top width of channel (ft)*

:  Depth of channel (ft)*

'Q,: Discharge interceptec_i (cfs)

Ow 3 — <

Q3 =Q, - 02: Carryover (cfs)

*,Meosuremems'mkevn at stations |ft.,2ft and 3ft upstream from the
start of the inlet grating. o , .

| T B B |
AHLQ b % | T | Q | Qs | 7 | (swale) | (Back) | D

.88 | 0.48 |0.159
.04 | 0,49 ]0.162
.16 | 0,49 [0.163
.84 | 0.48 ]0.160
.92 | 0,49 [0.163
.12 .| 0.48 |0.160
.83 | 0.47 10.155
.75 | '0.47 [0.156
.91 | 0.44 (0.147
.67 | 0.43 0,143
.75 | 0.4h  [0.145
62 | 0.4k 10,145
54 | 0.40 |0.132
.50 | 0.38 [0.127
46 | 0.3 0.127
.50 | 0.36 0.121
46, | 0.36 -10.120
.42 | 0.37 |0.123
.46 | 0.33 |0.110
.46 | 0.34 |0.112
.42 | 0.34 0,113
.33 | 0.28 |0.094
.37 | 0.27 10.090
.33 | 0.28 |0.094
.88 .| 0.26 |0.086
.00 | 0.23 |0.076]
.12 | 0.23 {0.077

114.33]| 1.59| 21.0.| 40.4 ] 0.52 1,07 {32.7

12.75 1;49 19;7 46;3 b;éé 1;00 32.8
é;és 1;32 18;§ 40;5 6;47 0;85 35.4
6.68| 1.08] 16.7]50.2| 0.51 [0.67 .38.3
5.33| 0.76) 13.2 40;5 0.33 0043‘ 43,0
2.55 9066 11.9 | 40.5| 0.29 | 0.37 44.6
1.92| 0.57] 10.3| 40.4| 0.26 [[0.31 445
1.18] 0.45)| 12.9]| 60.3| 0.21 || 0.24 | 47.5]|

0.60 0.32] 10.0| 60.6[ 0.17 || 0.15 51}5

b ik (D) b ek b bt ek ped b et b et ek fem i beh bt el et et DD b = DOODD




Test No.: 19(Cont'd)|nlet:____ Type J Date: _ August 10, 1971.
Long. Slope:— 8%  Swale Slope ___1_2_1__ Back Slope: 31

Remarks: __ Depth taken at toe of divisor.

SYMBOLS

AH: Pressure-head drop across .. Volume of water intercepted (ft.3)

. the orifice (ft. of water)
Q, : Channel discharge (cfs)

Time (sec.)
Efficiency (QQ/Q| X IOO%)

Top width of channel (f1.)*
Depth of channel (ft)*

;Qé= Discharge intercepted (cfs)

O W 3 +4 <L

Qs =Q,-Qp: Carryover (cfs)

. * Measurements taken at stations |ft.,2ft. and 3ft. upstream from the
start of the inlet grating. ‘

. : L B "B
AH Q _ ¥ T Qe Q3 Y (Swale) | (Back) D
0.33 | 0.24 0.24 | 0.00 100.0| 0.54 0.12 0.040
. 0.54 0.13 D.04k
0.50 | 0.14 [.047

-73~



Test No.:

Long. Slope:—__8 % _ Swale Slope:__16:1

‘Remarks :

20

Inlet:

Type J

Date: __August 23, 1971.

Back Slope:.._3:1

Depth taken at toe of divisor.

SYMBOLS

AH:” Pressure-head drop across
) (ft. of water)

the orifice

Q © Channel discharge (cfs)

Q. : Discharge intercepted (cfs)

Q3 =Q,- Qp: Carryover (cfs)

.
T: .
n:
B:
D:

Volume of water intercepted (ft.%)
Time (sec.)
Efficiency (Qa/Q; x 100 %)

Top width of channel (f?.)’*i
Depth of channel (ft)*

‘*‘Meosuremems taken at stations |ft.,2ft and 3ft upstream from the

start of the inlet grating.

B B

AH Qo ) ¥ T 1 Q | Qs | | (swale) | (Back) | P
14,50 | 1.60 || 28.5 | 60. 0.47 | 1.13(29.4| 2.75 0.48 |0.159
o - 2:87 | 0.48 (0.160
: Sl \ o ' -1 .-2.96 0.46 |0.152
12,70 | 1.50| 28.8 | 60. 0.48 | 1.02(31.6| 2.67 0.47 (0.157
' ‘ ' : 2.75 0.48 10.159
R EE I T "] 2.88 | 0.45 |0.148
10.20 | 1.33| 26.8 | 60 0.44 | 0.89(33.3| 2.42 0.46 (0.152
2.54 0.47 1]0.156
o o . 2.63 0.44 [0.148
6.88 1 1.101{ 22,9 |60. 0.38 | 0.72]34.3| 2.00 0.43 |0.142
‘ ‘ _ 2.12 0.43 |0.144
' o o ] 2.29 0.43 |0.144
3.40 | 0,771 19.4 | 60 0.32 || 0.45]41.5 1.50 0.38 |0.126
: - 1.58 0.38 |0.125
1.71 0.38 10.125
1.59 | 0.52)| 13.9 | 60. 0.23 | 0.29|44,3| 1.42 0.33 |0.110
: : , 1.42 0.33 (0.109
S A 1.33 0.32 (0.108
1.09 | 0,44 11.1 {60.4 [0.18 | 0.26]42.5 1.42 0.33 [0.099
e : i , 1.42 0.33 ]0.099
: - 1.38 .33 [0.099
0.53] 0.30|| 8.9 | 60. 0.15 | 0.15}49.0 1.37 0.23 - |0.077
' o 1.37 0.23 |0.076
, o j . R 1.37 0.23 [0:075

0.38| 0.26{ 14.3 {100. 0.14 || 0.12(56.0 ' S .
0.26( 0.21]] 8.7 | 60, 0.14 || 0.07(69.4| 1.17 0.21 0.070
) 1.29 0.20 10.068
’ 1.33 0.19 " 0.062




Test No.:20 fCont'd)mef: “Type & ' Dme;' August 23, 1971,

Long. Slope=_&LL Swale Slope:___16:1___ Back Slope=__3;l;_~

Remarks:. Depth taken at toe of divisor. |

SYMBOLS

DH: Pressure-head drop dcross

the orifice (ft. of water) C
. , _ Time (sec.)
Q : Channel discharge (cfs) '
Q¢ Discharge intercepted (cfs)

" Q3=Q,- Q¢ Carryover (cfs)

V.
T
" m: Efficiency (Q2/Qi x 100%)
.
D

: Top width of channel (ft.)*
- Depth of channel (ft)*

: Volume of water intercepted (ft3)

* Measurements taken at ‘stations |ft., 2 {1, and 3ft upstream from the

start of the inlet g_roﬁng. .

: | B B

AH | Q v T 1 Q | Qs | 7 | (swale) | (Back) | D
0.24] 0.20) 14.1 100.3.|0.14 | 0.06| 70.0 o

0.05| 0,09 4.2 |60.4|0.,07 | 0.02| 74.8 0.71 0.15 [0.051
- : ‘ 0.71 0,17 |0.058
. : 1 . : 0.75 0.17 |0.058
0,02 0.06 L 0.06 | 0.00[100.Q0 0.54 | 0.12 |0.039
A ‘ - g | 0.54 | 0.13 |0.044

" 0.54 0.12  0.039-

"75_



- Test No.:

21

Inlet:___Type J

Date: August 12, 1971.

Lvong, Slope:—__8 % Swale Slope:__24:1  Back Slopé=_3;_1_

Remarks:__Depth taken at toe of divisor.
SYMBOLS .
*AH: Pressure-head drop across ¥: . Volume of water intercepted (ft.3)
the orifice (ft. of water) R
s _ T: Time (sec)
Qe+ Channel discharge {cfs) m: Efficiency (Q/Q x 100%)
Q; : - Discharge mte'rcepfed‘ (cfs) B: Topwidth of channel (f1)%
Q3 =Q,-Q,: Carryover (cfs) D: Depth of channel (ft.)*
* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the
start of the inlet grating. I
' , ‘ : ‘ B B
A ‘ @ ¥ T Q2 Q3 | 7 | (Swale) | (Back) D
14,400 1.60 || 22.0 [60.6 {0.36 | 1.24(22,7] 3.21 0.38 |0.127
S "3.42 0.38 0.126
, ' o 3.50 0.39 [0.131
13.40 1.53 ) 21.6 [60.3 |0.36 || 1.17{23.4] 3.16 0.38 (0.128
. 3,42 0.38 0.125
: ‘ | : 1" 3.50 0.38 |0.128
6.85 1.10| 20.3 | 60.6 | 0.34 0.76(30.5 2.46 0.37 ' 10.124
: 2.50 0.37 0.122
o 2.54 0.36 |0.120
3.400 0,77 16.4 |60.4 |0.27 0.50(35.4 1.83 0.35 0.115
‘ 1.92 0.36 0.121
, \ . ’ 1 .2.00 0.35 [0.117
1.724 0.55| 11.6 {60.5 [0.19 0.36(34.8 1.79 0.30 0.100
: 1.67 0,32 0.107
_ A . 1.58 0.32 l0.107
0.26 0.21 5.7 |60.6 {0.09 0.12145,2 1.50 0.15 0,049
. . : 1.50 0.16 0.053
_ , : 1.54 0.14 [0.048
0.2% 0.20 9.1 {100.4/0.09 0.11145.3 1.50 0.17 0.057
: ' 1.50 0.20 |[0.06L4
: - 1.46 0.18 0.060
0.08 0.11 7.9 {101.4/0.08 0.03(69.1 1.25 0.14 0.048
g - 1.33 0.15 0.050
. ' : 1.33 0.13 0.042
0.13 0.15 8.5 |100.3]0.08 0.07(56.5 1.42 0.15 0.049
: B 1.46 0.16 0.054
1.46 0.15 [0.050
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L Channel discharge (cfs)

. - 7 . .

Test No.:.21 (Cont'dhlet:___ Type J ' Dafe:  August 12, 1971.
“Long. Slope:8 % Swale Slope:_24:1 __ Back Slope: 21
Remarks:__Depth taken at toe of divisor.

SYMBOLS

P

AH: Pressure-head drop across .
the orifice (ft. of water)

Volume of water intercepted (ft.3)
Time (sec.)
Efficiency (Q2/Q x 100%)

. Top width of channel (ft)*
Depth of channel (ft.)*

-

’02= Discharge intercepted (cfs)

O W 3 -4 <«

Q3 =Q,-Q,: Carryover (cfs)

* Measurements taken at stations Ift.,2f1..cm:d 3 ft upstream from the
start of the inlet grating. v

AH 1 Q ¥ T | Q | Q5 | 7 | (Swale) | (Back) | D

0.06 | 0.10 0.10{ 0.00/100.d 0.54
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Test No.\___22 _ Inlet:____Type J Date:_ August 13, 1971.

Long. Slope:_ 8 % Swale Slope:__48:1 ° Back Slope:__3:1
Remarks: Depth taken at toe of divisof} '

SYMBOLS

3

AH: Pressure-head drop across
the orifice (ft. of water)

Q| Channel discharge (cfs)

Volume of water infercepted (ft.3)
Time (sec) .
Efficiency (Qz/Q; x 100%) -

Top width of channel (ft)*

; ,-'Depth of channel (ft)*

IQZ= ‘Discharge intercépted (cfs)

O w 3 +H <

Qs =Q,-Q, ¢ Carryover (cfs)

* Measurements taken at stations |ft.,2ft. and 3ft upstream friom the
start of the inlet grating. -

“AH Q v T Qz Qs Y (Swale) | (Back) D

14,00 1.58 | 12.4 |60.4 {0.21 1.37113.0}) 4,95 0.29 0.096
. N » 5.04 0.29 [0.096
- C - 5.08 | 0.29 |0.096
11.20, 1.40(.11.7 160.3 [ 0.19 1.21113.9| 4.66 0.28 |0.094
' . 4,70 | 0.29 |0.096

_ 4,80 - | 0.29 10.095
6.88 1.10 10.8 [ 60.5 | 0.18 0.92(16.2} 4.20 | 0.27 {0.090
: ' 4,25 0.27 10.090

, ‘ 4,37 0.26 ]0.087
3,48 0.78) 9.8 | 60.5 |0.16 | 0.62|20.8]| 3.75 0.26 10.085
. : : 3.79 | 0.25 |0.082
o _ '3.88 0.24 10.080

1.72 0.55| 8.8 |60.4 [0.15 || 0.40[26.6| ~3.04 0.22 10.074
‘ 3.21 0.22 {0.073
. 3. 42 0.21 {0.071
1.23 0.47{ 9.8 | 74.9 | 0.13 | 0.34{28.2 o 0.073
. R B ‘ ~ ]0.073

- : . 0.068

" 0,78 0.36] 6.4 [60.6 | 0.11 0.25/29.2! 2.50 | 0.20 [0.068
| 2.58. 0.21 |0.070

' , : 2.58 0.20 |0.065
0.4% 0.27) 5.6 |60.5 [ 0.09 | 0.18{34.3|" 1.96 0.17 [0.057
Tl 1 2.00 0.19 |0.062

, : 2,21 0.17 |0.058
" 0.09 0,130 4.1 [90.410.05 | 0.08({36.3| 1.67 0.12 [0.039
= 1.63 0.13 ]0.043

" 1.54 0.11 10.038
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Test No.:.22 (Cont'dihjet: Type J | Date:__ August 13, 1971.
Long. Slope:__ 8%  Swale Slope:__ 48t 1 Back Slope:_3:1
Remarks:__Depth taken at toe of divisor,.

symeo,s )

AH: | ‘Pfessure—heod drop across Vblume,of water intercepted (ft.3) ,

' the orifice (ft. of water)

. _ Time (sec.)
Q; : Channel discharge (cfs)

)vL
T:
n:  Efficiency (Q/Qy x 100%)
B
D

o Q,: lechorge intercepted (cfs) Tdvp width of channel (F1)*
© Q3 =Q,- Qp Carryover (cfs) Depth of channel (ft.)*

" * Measurements taken at stations | ft., 2 ft. and '3ff.'up:streom from the
start of ithe inlet grating. A . 3

e - B B
| AH Q,‘ v T Qz Qs | 7 | (Swale) | (Back) D
|o0.008/0.06] | .| o.ox| 0.00 {100.0 0.75 0.06 [0.022
. - | 1 0.79 0.07 [0.024

. 0.83 0.06 0.021
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" Test No.:

26

| Inlet:

4-Ft Special

Long. Slope: 8 % Swale Slope:_ 48:1

Date: Sepﬁ 9, 1971.

Back Slope:

Spread onto back slope

1/8:1

Remarks : Depth taken at toe of curb.

s

DH:

~ the orifice
Q[ : .Channel discharge (cfs)

Pressure-head drop across

(ft. of water)

'Q,: Discharge intercepted (cfs)

" Q3 =Q,-Q,: Carryover (cfs)

* Measurements taken at stations lff.

- start of the inlet grating.

SYMBOLS

O w3 +H <

: Time (sec))

Iess than 0.05 f1.

Efficiency (Q2/Qi x 100%)

Top width of channel (f1)*
Depth of channel (ft.)*

: Volume of water intercepted (ft.3)

,2ft. and 3ft upstream from the

B B

AH | Q ¥ T Qz Qs | ™ | (Swale) | (Back) D
13.64 1.55 || 24.8 |40.5 | 0.61 | 0.94(39.5| 4.91 .0.0 |0.00L
, ‘ .1 5.00 0.094
L o 5.04 0.096
12,10 1.47] 24.8 | 40.4 [0.62 | 0.8541.8| 4.75 0.0 |0.089
: 4,80 10,090
- 4,87 0.094
10.20 1.33{ 22.7 | 40.2 {0.57 | 0.76(42.5| 4,80 0.0 |0.084
4,83 0.089
. : 4,87 0.092
8.41 1.22) 21.7 | 40.3 [ 0.54 | 0.68!44.0] 4,66 0.0 {0.083
' : 4.75. 0.089
T : 4,83 0.090
6.85 1.10 21.1 | 40.5 {0.52 || 0.58|47.5| 4.4l 0.0 {0.080
’ 4,45 0.085
: : : 4,58 0.086
3.44 0,78 18.9 | 41.3 [ 0.46 | 0.32(59.0| 4.12 0.0 1(0.075
: ' ' 1 4.16 0.076
4,29 0.075
1.38 0,49 21.9 | 60.4{0.36 | 0.13{74.0] 3.71 0.0 [0.067
. 3.79 0.070
' ‘ 3.96 ~ |0.066
0.58] 0.31) 16.2{60.4|0.27 || 0.04/85.8| 3.00 0.0 |0.060
' ' 3.16 0.061
. o 3.25 0.056
0.26] 0.21f 12.0{60.4|0.20 || 0.01}95.5| 2.29 0.0 1|0.054
S 2.42 0.053
2.58 0.050
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‘Test No.: 26!Cont"d)|n|ef: 4-Ft Special Date: __Sept 9, 19‘7A1.

Long. Slope:___8 % Swale Slope:__48:1 - Back Slope?__lﬁid__

Remarks : Depth taken at toe of curb. Spread onto back slope
: . less than 0.05 ft.

SYMBOLS

'S

AH: Pressure- head drop across V
the orifice (ft. of water)

Q : Channel discharge (cfs)

¥: Volume of water intercepted (ft.3)
T:" Time (sec) o
n: Efficiency (Qx/Q x 100%)
Qz + Discharge intercepted (cfs) g, 7" idth of channel (f1)*
D

Q3 =Q,-Q: Carryover (cfs) :  Depth of channel (ft)*

*Méosurements taken at stations |ft.,2ft and 3ft. upstreafn from the
start of the inlet grating. . :

’ ' B B
AH Q ' T | Qp Qs m (Swale) | (Back) D
10.042| 0.08 | 0.08 | 0.00 [100.0 1.46 0.0 {0.039
1.58 0.038

1.67 0.034
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Test No.=;__2L; Inlet:
Long. Slope:__8 %  Swale Slope:

Remarks:

* Measurements taken at stations | ft.

the orifice
Channelk discharge

of

6-Ft Special

48:1

Date: __

Sept 8, 1971,

Back Slope:.

Depth taken at toe of curb, Spread onto back slope

1/8:1

SYMBOLS

Pressure-head drop across

(ft. of water)

(cfs)

- start of the inlet grating.

. Discharge intercepted (cfs)
Q3 =Q,- Q,: Carryover (cfs).

O3 o &

, 2 f1. and 3 ft, upsfredm from the

less than 0.05 ft.

‘.Tlme (sec.)

Efficiency (QZ/Q| x 100 °/o)

' Top width of channel (f1)*

Depth of channel (ft.)*

:  Volume of water intercepiedA(ft.E’)

: - B B

A.H Q As T Qe Q3 7 (Swale) | (Back) D
13.78] 1.56] 26. 40.3] 0.65 | 0.91 | &41.3] 4.95 0.0 0.089
Sl _ ‘ 5.04 0.085
, ) - 5.08 - 0.092
11.90| 1.45] 25. 40.41 0.621 0.83 | 42, 4,87 0.0 0.083
_ 4,91 0.081
) ‘ 5.04 , 0.089
10.12] 1.33] 25. 40.6| 0.621 0.71 | 46. 4.79 0.0 0.085
: ) 4,83 ‘ 0.085
4,91 0.088
8.48] 1.22| 24, 40,4 0.60 ) 0.62 | 49, 4,75 0.0 0.084]
- 4,84 0.084
, 4,87 0.086,
6.89| 1.10] 22. 41.4f 0.55| 0.55 | 49.5| 4.50 0.0 | 0.082
: ~ -l 4.54 0.085
; 4,58 . 10.085
5.30| 0.96] 21. 40.7{ 0.52) 0.44 | 54,2 4,33 0.0 0.079
A . ‘ 4,41 . 0.078
, : : 4,50 : 0.079
3.46/ 0.78 19. 40.3| 0.48( 0.30 | 61.5 4.12 0.0 0.066
‘ ' ‘ 4.16 0.073
: 4,25 0.070
1.76| 0.55] 16.2| 40.4{ 0.40) 0.15 | 73.0f 3.92 0.0 0.068
' 4.00 0.068
: | 4.00 0.065
1.30] 0.48 23.0| 61.64 0.37] 0.11| 77.7 3.79 0.0 0.067
3 3.88 0.066
. o 3.92 0.065
. 0.99] 0.42 20.5|.60.5| 0.34) 0.08| 81.84 3.66 0.0 0.065
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Test No.=_2_7_(§_c>_11t_'Q) Inlet:___6-Ft Special ‘Dcne?‘ Sept 8, 1971.
Long. Slope:__8 % Swale Slope:__48:1 " Back Slope:_1/8:1

Remarks: Depth taken at toe of curb. Spread onto back slope
) ' less than 0. 05 ft.

SYMBOLS

AH: Pressure- head drop across Volume of wdter imerceptéd (ft.3)

the orifice (ft. of water)

Time (sec)
Q; : Channel discharge (cfs)

V

T
, , ~m: Efficiency (Qg/Q, X lOO%)
Q, : Discharge intercepted (cfs) B
D

., Top width of channel (f1.)*
Qs =Q,-Q,: Carryover (cfs)

Depth of channel (ft)*

* Measurements taken at stations | ft., 2 ft. and 3ft. upstream from the
start of the inlet grating. '

AH | Q ¥ ! T Qz Qs | 7 | (Swale) | (Back) D
.3.79 0.065
o ’ ' 3.83 0.060
0.63| 0.334 18.0 60.4 | 0.30 [[0.03 [90.4 3.08 0.0 0.059
ol 3.16- 0.059
g ' | 3.25 0.059
0.08] 0.11 ; 0.11 |j0.00 (100.0 1.46 0.0 0.041
S 1.67 0.041
1.71 0.036
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Test No.. 27 A Inlet:__6-Ft Special _ pgte: Oct 18, 1971

Long. Slope;ﬂ_z%__ Swale Slope:_ 48:1  Back Slope:__1/8:1

Remarks Depfh taken at toe of curb. Spread cnto back slope

less'Fhan 0.05 ft.
SYMBOLS ;' : ‘

AH:  Pressure-head drop across
the orifice (ft. of water).

Time' (sec.)
Q; + Channel discharge (cfs) '

- Efficiency (Qa/Qy x100%)
Top width of channel (ft)*
Depth of channel (ft)*

Q, : Discharge intercepted (cfs)

Ow 3 H <&

Qs =Q,-Q,: Carryover (cfs)

: Volume of water. infercepted (ft.3)

* Measurements tdken at s‘totions | ft., 2 ft. and 3ft. Upstreom from the

start of the inlet grating.

i

: ' B B

AH Q ¥ T Q. Qs Y {Swale) | (Back) D
3.70| 0.80| 31.0 | 60.6{ 0.51 ||0.29 |63.8] 3.75 0.0 0.073
: © 3.83 0.072
_ _ ) ] 3.96 0.075
1.78| 0.55} 26.1 | 60.9| 0.43 0,12 |78.0! 3.21 0.0 0.070
' ' 3.25 ‘ 0.069
' , ‘ : ' 3.25 0.076
1.32] 0.48%1 23,41 61.0] 0.38 |0.10 |80.6| 3.08 0.0 0.066
3.08 0.068
: ’ : o ' 3.08 0.066
1.04{ 0.42ff 21.4{60.5} 0.35 ||0.07 |84,2| 2.88 0.0 0.066
A 2.92 0.066
. ’ : 2.96 - 0.065
0.78] 0.36| 19.1 ] 60.3( 0.32 | 0.04 |87.5( 2.63 0.0 {0.062
2.67 0.062
‘ _ 2.75 0.065
0.52} 0,30 15.9| 60.1| 0.27 [ 0.03 |89.6| 2.38 0.0 0.057
. : 2.46 0.058
S 2.50 . 0.059
0.35| 0.24)f 13.0| 60.4| 0.22 [ 0.02 |89.0| 2.12 0.0 0.054
- : 2.29 0.055
2.38 - 0.055
0.15| 0.15}| 15.0 [100.4| 0.15 1 0.00 [100.0/ 1.88 0.0 0.045
. ‘ : 1.88° 0.045
1.92 0.045
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Test No.__ 28 Inlet__ 4-Ft Special _ pgte:_August 25, 1971.
LongSIope____Z____ 8 % Swale Slope:__24:1  Back Slope:_1/8:1

Remdr‘ksz Dé‘pth taken at toe of curb. Spread onto back slope
less than 0.05 ft.

SYMBOLS

AH: Pressure- head drop across
the orifice (ft. of water)

@ : Channel discharge {cfs)

Volume of water intercepted (ft.3)
Time (sec.) ' .
Efficiency (Qz/Q, x 100%)

Top width of channel (ft.)*
Depth of channel (ft.)*

'Q,: Discharge intercepted (cfs)

O w3 - <

Q3 =Q, - Q,: Carryover (cfs)

* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the -
start of the inlet grating.

' . B B
AH Q v T Q2 Q3 7 (Swale) | (Back) D
13.95[1.57 || 5%.6 {60.4 | 0.91| 0.66 57.5 | 3.08 0.0 0.132]

3.29 0.132
_ 3. 42 0.132
12.25/1.48 |51.4 |60.4 | 0.85) 0.6357.5] 3.08 0.0 0.129
3.16 0.130
, 3.25 0.131
10.16/ 1.33 || 33.1 |40.1 | 0.83] 0.50 {62.0| 2.88 0.0 10.130
3.00 : 0.127
3,21 0.126
8.60/1.23 (| 33.3 |40.5 | 0.83] 0.40 [67.0| 2.75 0.0 [0.132
' 2.83% 0.126
, 3.04 0.124
6.85/1.10 || 32.2 |40.5 | 0.80} 0.30|72.1| 2.29 0.0 [0.129
' - 2,42 0.126
2.58 o j0.121
5.15/ 0.95 || 29.7 |40.5 | 0.74f 0.21(77.4| 2.25 0.0 1(0.129
: 12,33 0.126
© 2,54 o 0.120
3.4110.771125.6 |40.4 | 0.63) 0.14(82.2| 2,08 0.0 [0.115
2.04 0.110
: ~ - 2,25 0.113
2.47 0.65 || 23.3 |40.6 | 0.57| 0.08(88.2| 1.92 0.0 {0.104
: - 1.92 0.104
: 1.96 0.105
1.77 0.55 || 19.9 |40.3 | 0.50| 0.05{89.9| 1.79 0.0 {0.099
. “1.79 0.099
1.83 0.097
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Test No.:28(Cont'd) |njet:___ 4-Ft Special _ Date:__ August 25, 1971,

Long. Slope:—__8 % _ Swale

Slope:

Remarks:__Depth taken at toe of curb.

24:1 Back Slope:_1/8:1

Spread onto back Slope

~less than 0.05 ft.

SYMBOLS
AH: " Pressure-head drop across ¥: Volume of water infercepted (ft.3)
the orifice (ft. of water) T: Time (sec) '
Q7 : Channel discharge (cfs) . paoiency (Qp/Qr x 100%)
Qz + Discharge intercepted (cfs) B Top‘width‘of channel (ft)*
Q=Q - Qz’ Carryover (cfs) D: Depth of channel (ft)*
* Measurements taken at stations | ft.,2ft. and 3ft. upstream from the
start of the inlet grating. : S
AH | Q e TV ' 8 S
- Q | Qs | 7 | (swale) | (Back) | P
0.27 | 0.21 - 1o0.21 || 0.00|100.d 1.42 0.0 [0.054
1.42 0.056
1.38 0.056
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Test No.\__28 A |nlet:__4-Ft Special

Long. . Slope:
A Remarks: Depth taken at toe of curb.

8.0 %

Swale Slope.:

241

Date:

Oct 11, 1971

Back Slope:_1/8:1

Spread onto back slope.

SYMBOLS

_QH: vPress.ure—héod drop across

the orifice

»

(ft. of water)

Qi : .Channel discharge (cfs)

AlQ?_W Discharge intercepted (cfs)

Qs =Q,-Q,: Carryover (cfs)

* Measurements taken at stations | ft.
start of the inlet grating.

v
T
n
B
D

: - Time (sec.)

less than 0.05 ft.

Efficiency (Q/Q) x 100%)

~

: Volume of water intercepted (f1.3)

© Top width of channel (ft)*
Depth of channe! (ft.)*

, 2 ft. and 31, upstreom-froAm the

_ , . B B

AR Q ¥ T Q2 Q3 1 (Swale) | (Back) D
4.03 | 0.831]| 41.6 | 60.4 [{0.69 | 0.14|83.2| 2.16 0.0 0.118
2,21 0,117
o , ' ‘ 1 2.29 10.113
3.28| 0,75 38.3 |60.4 |0.64 || 0.11(84.6 2.13 0.0 0.115
, : 2.13 0.113
. ) ‘ SRR B 1 2.16 0.113
2,62 0,67} 36.3 | 60.6 |0.560 || 0.07]89.3| 2.00 0.9 0.107
: 2.00 0.106
] ‘ . o 1.96 | - 0.i12
2.08 | 0.60]l 32.2 | 60.5 |0.53 || 0.07{88.9] 1.92 0.0 0.104
) . 1.92 | 0.102
1 - 1.92 : 0.105
1.66( 0.53( 28.3 [ 60.5 {0.47 || 0.06[88.5 1.87 0.0 0.096
: 1.87 0.099
) ) 1.87 0.102
1.40 | 0,49 20.4 | 60.4 |0.44 | 0.05|89.2| 1.83 0.0 -{0.091
: ‘ 7 1.83 0.095
‘ 1.79 . 0.097
0.99] 0.41) 22.7 [ 60.4 {0.38 | 0.03[91.7| 1.79 0.0 0.081
1.79 0.085
A _ 1.75 0.089
0.58 0.32f 17.9 | 60.4 | 0.30 | 0,02(94.1| 1.75 | 0.0 0.068
1.75 0.071
- 1.71 0.075
0.28 | 0.,22) 13.1 {60.4 {0,22 | 0,00[100.4 1.58 0.0 0.055
T 1.63 0.056
1.58 0.059

) -




Test Nbﬁ____g§_fi__

Inlet:

L-Ft Special

Long. Slope:-_8 % . Swale S|op_e:' 24:1

§

13

Dafe: Oct 15, 1971.

Back Slope:_1/8:1

Rerr{grks: Depth ‘Eaken at toe of curb. Spread onto back slope

DH:  Pressure-head drop. across
(ft. of water)

“the orifice
Q; : . Channel discharge (cfs)

Q, : Discharge intercepted (cfs)

Qs =Q, - Qp ¢ Carryover (cfs)

SYMBOLS

\:
T:.
n:
B
D:

less than 0.05 ft.

Volume of water intercepted (f1.3)

Time (séc.) :

Efficiency (Q2/Q, x 100%)

Top width of channel (ft)*
Depth of channel (ft)*

" " *Measurements taken at stations I ft.,2ft. and 3ft. upstream from the

start of the inlet grating.

‘ B B -

‘AH Q v Tl Q Qs | M | (Swale) | (Back) D
11.70] 1.42f 49.7 | 60.8 | 0.82 | 0.60(57.5| 3.08 0.0 {0.119
: 1 3.12 0.125
. : . _ 3.12 0.123
10.09| 1.38| 48.7 | 60.7|0.80 | 0.58|58.1| 2.96 0.0 0.121
3.00 : 0.123
Sl o 3.0k 0.117
8.48| 1.21) 47.4160.8 | 0.78 | 0.43|64.3| 2.75 0.0 ]0.119
S 2.83 0.124
- : 2.91 0.115
7.12) 1.11| 46.0 | 60.4|0.76 | 0.35/68.5| 2.58 0.0 0.119
‘ ) 2,75 0.123
_ : : : 2.83 , 0.114
5.10| 0.94] 43.0 | 60.9 | 0.71 || 0.23]75.1| 2.33 ° 0.0 0.118
' : , : 2,42 S, 0.115
: 2.58 0.113
3.52| 0.78|| 39.3 | 60.3]0.65 | 0.1383.5| 2.08 0.0 0.114
-t : . S 2.17 0.113
. 2.25 10.112
2,761 0.69| 36.2|60.7|0.60 | 0.09]/86.4] 2.00 - 0.0 0.108
' - 2004 0.109
' : , 2,08 0.110
1.97] 0.58] 31.9 | 60.3| 0.53 | 0.05/91.2] 1.83 0.0 0.101
' : 1.83 0.102
: : ' 1.83 0.107
1.594 0.52]| 28.2| 60.4| 0.47 || 0.05/89.9| 1.79 0.0 0.095
: - 1.79 0.099
1.75 0.100
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Test No. .28 B Cont'dnlet: 4-Ft Special _ Date:__Oct 15, 1971.
Long. Slope:___8 %  Swale Slope:__24%:1  Back Slope: _1/8:1 '

Remarks: Depth taken at toe of curb. Spread onto back slope
X less than 0.05ft.

SYMBOLS

AH: Pressure-head drop across
the orifice (ft. of water)

Q; © Channel discharge (cfs)

Volume of water intercepted (ft.*)
 Time (sec.)

. Efficiency (Qz/Qq x 100%)

Top width of channet (ft)*

.. Depth of channel (ft.)*

Q, : Discharge intercepted (cfs)
Qs =Q,-Q,: Carryover (cfs)

O w3 o <

* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the
- start of the inlet grating.

4 ~ B B .
AH Q| ¥ | T | Q@ | Qs | 7 | (Swale) | (Back) | D
1.34| 0.48( 25.6 | 60.6 | 0.42 0.06(87.8| 1.71 0.0 0.089
1.71 0.094
: : ' 1.67 0.097
0.88 | 0.39| 21.2 |00.2 {0.35 || 0.04/91.5| 1.71 0.0 0.077
: : 1.67 0.082
) | 1.62 "|0.086
0.55| 0.31)f 17.1 161.0|0.28 0.03({91.8] 1.71 0.0 0.064
S ‘ 1.67 0.070
1.67 0.073

~89-




Test No.’-_&_; Inlet:__6-Ft Special Date: __August 26, 1971,
Long. Slope:___ 8 % Swale Slope: 2421 Back Slope: 1/8:1

Remarks:_Depth taken at toe of curb, Spread onto back slope
less than 0.05 ft.

SYMBOLS

'

AH: Pressure-head drop across

Volume of water infercepted (ft.3)
the orifice (ft. of water)’

Time (sec.)

Efficiency (Q/Qy x 100%)
Top width of channel (ft.)*
. Depth of channel (ft.)*

*

- Q@+ Channel discharge (cfs)
. Q,: Discharge intercepted (cfs)

O w3 4 <

Q3 =Q,-Q,: Carryover (cfs)

* Measurements taken at stations Iff.,2f1.’ and 31, upstream from the
start of the inlet grating. : C

| . : - B B
AH | Q N T Q, Qs | 7 | (Swale) | (Back) | D
13,721 1.57 || 43.1 40,3 1.07{ 0.50 68.1 3.17 0.0 0.135

. - 3,42 0.134

- C ' 3.58 - ’ 10.132

11.82| 1.44 || 41.5 40.5| 1.03) O.41 | 71.3 3.08 0.0 0.133
: 3.25 ' 0.131

' . | - 3.37 0.132
10.28/ 1.33 || 39.8 40.5( 0.99¢ 0.34 74.0 3.00 0.0 0.131
_ 3.08 | - 10.129

Co . 3.25 0.131
8.45 1.22 | 38.0 | 40.3] 0.94f) 0.28]| 77.2 2.79 0.0 0.131
. 2.96 0.129

) . 3.08 - . 0.127

6.78/ 1.09 36.1 40.3| 0.90| 0.19¢ 82.0 2.54 0.0 . {0.131
. 2,66 0.128

2.87 0.125

5.14/ 0.95 4§ 32.9 40.2| 0.82( 0.13] 86.5 2.29 ’ 0.0 0.126
: ‘ T 2,42 0.125

, 2.58 0.121
3.48 0.78 ] 28.0 40.5 0.69 0.09| 88.4 2,08 0.0 0.115
. 2,12 0.116

1 : 2.29 0.118

2,78 0.69 24,8 40,4/ 0.62]| 0.07 89.0 1.96 0.0 0.110
: S : 2.00 0.112

: | | 2.08 - jo.110

2,08 0.60| 21.6 40.5{ 0.54 0.06 89.04 1.83 " 0.0 0.103
: o . 1.88 0.106

1.88 , 0.105

g0~
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Test No;jézggggflﬁjhﬂefz 6-Ft Special Date: ‘.Auéust 26, 1971.
Long. Slope:_8 %  Swale Slope:_24:1

1 Back Slopei__1/8:1 °

Remarks:__Depth taken at toe of divisor. Spréad onto back slope

- SYMBOLS

less than 0.05 ft,-

Volume of water intercepted (ft.3)

AH: Preséﬁ;e.— head drob across | ¥
m;' ::h: onlflzfe h(ff. of w;m)ar) . T- Time (sec)
.Q" P anne ischarge (C S 77_. EfﬂCiency (QZ/Ql X IOOO/O)
Qp: Discharge intercepted (cfs) B Top'width of channel (f1)*
Qs =Q - Q¢ Carryover {cfs) D: Depth of channel (ft)*
* Measurements taken at stations |ft., 2t and 3ft. >ups_,treom, from the | r
start of the inlet grating. ; ‘ '
AH vi el ]
Q T Qe Qs K (Swale) | (Back) D
0.27 }0.21 ’ | - 0.21} 0.00 {100.Q 1.42 0,0 0.054
) - 1.42 10,057 .
' ‘ 1,42 : 0.060
1.42 10.50 27.4 ] 60.41 0.46{ 0.04 | 91,1} -1.71 0.0 0.095
o 1.67 0.096
- I ’ © 1,63 0.100
0.68 [0.34 19.3] 60.4] 0.32 | 06.02 [ 93.7| 1.63 0.0 0.076
- \ , 1.63 0.076
1.58 0.078

T91-
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Test No.:___29 A Inlet:___6-Ft Special D;;”e; August 26, 1971.
Long. Slope:__ 8 % Swale Slope:_2%4:1 Back Slope:_1/8:1

Remarks:_Depth taken at toe of curb. Spread onto back slope
: less than 0.05 ft.

SYMBOLS

AH: Pressure-head drop across ,V‘olu‘me of water intercepted (ft.3)‘ .

the orifice (ft. of water)

e v Time (sec.)
Q, : Channel discharge (cfs)

v
T:
n+ Efficiency (Q2/Q x I00%)
Qe Dischcrge intercepted (cfs) B=. Top width of channel (ft.)*
D:

Q3 =Q, - Qp: Carryover (cfs) Depth of channel (ft)*

* Measurements taken at stations |ft.,2ft. and 3ft. u‘pstreom from the
start of the inlet grating. C o :

' B B

AH Q A T Qe Q3 T | (Swale) | (Back) O
14,13 1.58 || 41.4 | 40.6| 1.02| 0.5664.4| 3.12 0.0 (0.133
- 3.33 0.137
: o 3. 42 S 0.132
11,90 1.44 40.9 | 40.4] 1.01} 0.4370.5| 3.00 0.0 [0.133
' , 3.21 0.128
‘ ‘ 3.33 . 0.131
10,15 1.34 |l 38.1 | 40.4 0.95| 0.39(70.5| 2.87 | 0.0 (0.131
- , : 3.00 - 0.131
' ' 3.21 o 0.129
8.45 1.221} 37.8 | 40.3| 0.94 0.28!76.9| 2.63 0.0 ]0.129
: - 2.87 |- 0.128
: 3.00 - ]0.126
6.80-1.10 | 35.5 | 40.4{ 0.88] 0.22/80.0{ 2.46 0.0 [0.131
o : 2.63 . 0.129
, 2.79 0.123
4,91 0.93 | 32.7 | 40.5| 0.81) 0.12(87.0| 2.25 0.0 (0.125
’ — 2.38 0.127
: ' ' | 2.54 ©olo.121
C3.46 0.78) 40.6 | 60.3] 0.68) 0.10{86.5| 1.96 0.0 |(0.115
' 1 2.04 0.116
- ) | : 2.25 - 10,119
2.70 0.68 | 37.1 | 60.5{ 0.62| 0.06|90.3| '1.88 0.0 [0.110
, 1.92 0.111
h T . 1.96 ‘ 0.111
2.06 0.59( 33.0 | 60.4/ 0.55| o0.04{92.7| 1.79 0.0 [0.102
- : 1.79 10,104
1.79 | |0.104

~92—



Test: No.=29_A_£Qni'dnlef=_ﬁ_£EL§pggiil_; Date:
© Long. Slope__l;_ Swale Slope:

Remarks - Depth taken at_toe of curb. Snread onto back slope
lgss than 0,05 ft
SYMBOLS : . )

AH: 'Pressure head drop across
~ the orifice

Q: Channel dnschorge

bel .

Bock Slope

Auausf 26,

1971,

1/8:1

(ft. of woter)

(cfs)

Q; | Dlschorge intercepfed (cfs)

,Q3=Q|

-Qy

Corryover (cfs)

* Medsurements taken at stations |ft.
~ start of the inlet grating.

V
T
n:
B
D

' Time (sec) =
4 EffiCiency (Qz/Q| x 100%)

.. Top width of channel (ft)*
Depth of channel (ft)*-

Volume of water intercepted (ft.%)

, 2 ft. vondﬁ‘3ﬂ. upstréom from the

' B B
AH LG ¥ T Q Qs- | 7 | (Swale) | (Back) D
1,27 0.47| 26.0 | 60.4 | 0.43 0.04(91.7| 1.75 0.0 0.093].
' ' 1.75 0.094
: .k SRRT IR O O 5 . ]0.096
0.62{ 0.32{ 18.6 | 60.5 | 0.31 0.01{95.4| 1.67 0.0 0.073
: . ’ 1.63 - 10.076
. : e 1063 0.078
0.23] 0.20 0.20 0.00(100.0{ 1.50 0.0 0.057
. 1.50 0.062
1.46 0.063




Test No.___29 B Inlet___6-Ft Special _ Dafe:__Oct 4, 1971.
Long. Slope: 8 % Swale Slope:_24:1  Back Slope:. 1/8:1

Remarks: De.nth taken at_toe of curb. Spread onto back slope
' less than 0.05 ft.

- SYMBOLS
AH: "APressure-head drop across
the orifice (ft. of water)

Q)¢ Channel discharge (cfs)

Volume of water intercepted (ft.)
Time (sec.) ' )
Efficiency (Q2/Q, x 100%) _

~TopA.wid1h of channel (ft.)*
Depth of channel (ft.)*

Q, : Discharge intercepted (cfs)

O w3 4 <«

Q3 =Q, - Q,: Carryover (cfs)

* Measurements taken at stations l'ft,2fi. and 3ft. upstream from the
start of the inlet grating. : : ’

, . o K B B

AH | Q v T Q, Qs {7 (Swale) | (Back) | | D
154,60 1.60 || 64.0 |61.2 |1.05 || 0.55(65.2] 3.50 0.0 |0.128
. 3.58" 0.126
; S B o o 3.66 00131
11.70{ 1.43 { 60.9 |60.4 |1.01 || 0.42(70.5| 3.16 0.0 0:125
3.33 0.125
. ~ . 3. 42 ' 0.125
10,05/ 1.32 | 57.4 [60.2 [0.95 || 0.37|72.1| 2.96 0.0 - |0.124
3.00 0.124
: 3.12 ' 0.120
8.25 1.21]56.7 {00.7 |0.93 | 0.28{77.1] 2.75 0.0. [0.122
o ' 2.87 0.123
: : - 2,92 0.118
6.90/ 1.10 || 53.6 |60.3 |0.89 | 0.21(81.0| 2.42 0.0 [0.119
' 2.54 0.121
; R 2.66 . {0.118
4,97 0.93 || 47.5 |61.0 [0.78 | 0.15.[83.5| 2.25 0.0 [0.120
. ' , © 2,37 0.118
: 2.54 0.114
3.411 0.77 | 40.5 {60.7 [0.67 | 0.10(86.5| 2.13 0.0 -0.116
. 2.13 0.116
, : 2.25 ' 10,113
1.71 0.54( 29.0 {60.8 |0.48 || 0.06|88+4] 1.83 0.0 {0.099
. ‘ 3 I 1.83 , 0.100
: ‘ “1.75 ' 0.105
1.07 0.43] 23.4 {60.7 {0.39 || 0.04(89.6] 1.79 0.0 [0.085
; , : N 1.75 0.089
R . C o 171 A - 10.692
0.20 0.18 . {0.18 | 0.00(100.0 1.;4 0.0 0.021
_ 1.54 0.054
: 1,54 0.053

YR



I

Test No.__29 € Inlet:_ 6-Ft Special Date:_ Oct 11, 1971

Long. Slope:_8:9 % Swale Slope:_2%:1 _ Back Slope: _1/8:1

Remarks:__ Depth taken at toe of curb. Spread onto back slope
less "than 0.05 ft.

SYMBOLS

»

AH: Pressure- head drop across
, the orifice (ft. of water)

Q;: Channel discharge (cfs)

Volume of water intercepted (£13)
: Time (sec.) ' . )
 Efficiency (Qz/Qy x 100%)
Top width of channel (ft.)*
Depth of channel (ft)* .

Q, : Discharge intercepted (cfs)

O w3 o <L

Qs =Q, - Q¢ Carryover (cfs)

*Meaéuremenfs taken at stations |ft. ,2ft. and 3ft. upsf.ream from the
start of the inlet grating. ‘ . . :

AH Q A T Qz Q3 7 (Swale) | (Back) D
3.54 | 0.78 || 42.0 {60.4 [0.70 [[0.08 |89.4| 2.00 0.0 0.115
- : 2.04 0.115
_ : : 2.12 0.113
2,78 0.69| 35.2 |60.5 |[0.58 }0.11 (84,5 | 2.00 0.0 0.110
. ' ’ 2.00 - |o.110
o 2.08 0.111
2,00 0.59 32.8-/60.3 |0.55 §0.04 |92.3| 1.87 0.0 0.103
: 1.87 ©10.103
« ) 1.87 - 0.108
1.76 1 0,55 | 30.2 {60.4 |0.50 {0.05 [91.0| 1.83 0.0 0,098
: ' _ 1.83 0.100
: S ‘ 1.79 0.103
1.44 10,50} 27.5 |00.2 [0.46 J|0.04 {91.4| 1.83 | 0.0. : |0.091
. ‘ 1.79 10,096
. S S -~ 10,097
1.02 | 0,42 22.9 [ 60.4 [0.38 |0.04 [91.1{ 1.75 0.0 |0.082
1.75 0.086
: . 1.75 0.090
0.68}) 0,34 19.2 |60.2 |0.32 [0.02 |93.8]| 1.71 0.0 0.071
A 1.71 0.076
: 2 : : 1.67 0.078
0.47| 0.281| 16.7 [60.3 |0.28 [0.00 |98.9| 1.67 0.0 0.064
: 1.67 0.065
o : - ‘ 1.67 0.070
0.15] 0,15 0.15 0.00 |100.4 1.50 | 0.0 0.050
' . 1.54 0.052
1.54 ’ 0.050

_95_



" Test No.: 30 '!rilef: 4-Ft épecial Date:___Sept 20, 1971.
Long. Slope:__8 %  Swale Slope:_16:1 | ~ Back Slope: __1/8:1

- Remarks:__Depth taken at toe of curb. Spread onto back slope
o less than 0.05 £t.
SYMBOLS o -

AH: Pressure head drop across
_the orifice (ft. of water) .

Q; : Channel discharge (cfs)

Volume of water intercepted (ft.3)
Time (sec) S
Efficiency (Q:/Q; x 100 %)

Top width of channel (f1.)*

. Depth of channel (ft.)*

Q, : Discharge intercepted (cfs)
Q3 =Q,-Q,: Carryover (cfs)

O w3+ &

* Measurements taken at stations |ft.,2ft and 3ft upstream from the
start of the inlet grating. . S ‘

4 _ x B B
AH | Q v T Q Qs | 7 | (Swale) | (Back) D
14.17(1.59 40,2 40.5| 0.99].0.60 | 62.3] 2.37 0.0 0.176
2.33 0.174
: S I A o e | 2037 . P.163
12.00|1.45 || 38.8| 40.5| 0.96} 0.49 | 66.2[ 2.33 0.0 D.174
N o 2.33 D.173
. : : _ 2.29 - 0.166
10.18]1.33 || 35.9| 40.4| 0.89 || 0,44 | 67.0f 2.25 0.0 p.169
. _ - 2.25 “0.171
, : ‘ ‘ T lo2.21 . 0.165
8.28/1.21 || 33.1| 40.1}{ 0.83} 0.38 | 68.0] 2.16 0.0 0.160
. : : 2.16 0.168
, . : 2,08 - D.164,
6.64/1.08 | 30.9] 40.3} 0.77] 0.31 | 71.0{ 2.08 0.0 p.154
S L T 2.12 . P.157
: X : B 12,00 : 0.161
5.31{0.96 || 29.2| 40.4| 0.72{ 0.24{ 75.4 2,00 | 0.0 [0.145
o ' 2.00 | 0. 149
. , s ' . 1 1.96 0.154
3.40{0.77 | 25.8| 40.4| 0.64f 0.13| 83.0] 1.92 0.0 [0.126
- : : ' 1.88 0.132
C ' 1.88 10.135
1.75/0.55 | 29.3| 60.4] 0.49]| 0.06| 88.3 1.79 . 0.0 ]0.098
. : o : ‘ 4 1.79 0.103
: , , ' A “1.75 ~j0.109
0.90/0.39 |- 22.4] 60.6]| 0.37| 0.02| 94.7 1,71 | 0.0 (0,078 |
. S . 11,71 i 10.081
i . SRNEE IR R BRI 41 : -0.085
0.34 0.24 | 0.24} 0.00{100.0] 1.50 0.0 (0.071
' | 1.54 "~ 10.067
1.54 0.063




Tésthkx= 30 A Intet:___4-Ft Special Dote ~ 0ct 12, 1971
1/8-1‘

.Long Slope: ___§__0___7L_ Swale Slope _li_l____ Bock Slope

Depth taken at toe of curb -Spread onto back slope less

Remarks :
than O, 05 ft.

B SYMBOLS

~ AH: "Pressure-heod drop across leurhé of water intercepted (ft.3)

the orifice (ft. of water)

- ' :~ Time (sec.)
Q: Channel discharge (cfs)

Efficiency (Q2/Qs % 100%)

- Top width of channel (ft)*
Depth of channel (ft.)*

Q, : . Discharge inferfceptéd (cfs_)
Q3 =Q,-Qp: Carryover (cfs)

U w 3 4«

* Measurements taken at stations | ft., 2 ft. and 3ft. upstream. from the
start of the inlet grating. ’ : '

AR+ Q ¥ Q2 Qs .| (Swale) | (Back) D
4,75 [ 0.91 | 45.7 {60.3 | 0.76| 0.15 | 83.2| 1.96 0.0 0.138
. . o 1.96 0.140
B 1.96 0.137
3.40 (0,76 [|39.6 {60.9 | 0.65 || 0.11 |85.6| 1.87 0.0 0.124
1.87 0.130
) 1.87 0.128
2,75 10.69 [|30.5 [60.2 | 0.61 | 0.08 |87.8] 1.83 0.0 0.119]
1.83 0.121
: 1.79 0.124
1.99 |0.58 [|31.5 [61.2 | 0.52 | 0.06 |88.7( 1.75 0.0 0.104
1.75 0.109
] 1.75 : 0.114
1.63 10.53 [|30.0 [61.2 | 0.49 || 0.04 |92,4] 1.71 0.0 10.096
1.71 0.102
1.66 0.106
1.30 {0.47-l27.4 [00.7 | 0.45 || 0.02 |[96.0] 1.71 0.0 0.089
1.71 0.093
| 1.66 0.099
1.05 |0.42 24,6 [p1.2 | 0.40 | 0.02 [95.8] 1.71 0.0 0.080
4 1,71 0.085
‘ ; » - ' 1,66 '0.091
10.67 [0.34 {20.4 |61.0 | 0.33% {0.01 {99.6] 1.62 0.0 0.072
. : : - | 1.66 0.074
' _ ' , 1.62 - 0.076
0.20 |0.18 . ©10.18 | 0.00 [100.0{.1.33 0.0 0.069
- : . . S 1,42 0.064
1.42 0.059




" Test No.__ 31 inlet-__ 6-Ft Special’ Date: - Sept 16, 1971
Long. Slope:._8:0 % -

"Remarks Depth taken at toe of curb. Spread onto ‘back slope

Swale Slope __}_Q_l____ Back Slope: 1/8:1 B

: - less than 0.05 ft.
SYMBOLS Jooo

AH: "~ Pressure- head drop across
the orifice (ft. of water)

3 , Time (sec.)
Q; ¢ Channel discharge (cfs)

Efficiency (Q2/Q) x 100%)
“Top width of channel (ft)*
- Depth of channel (ft)*

Q, : Discharge intercepted (cfs)

O w3 - <

Qs = Q, - Q, +* Carryover (cfs)

Volume of water intercepted (ft.3)

* Measurements taken at stations |ft., 2 ft. and 3ft. ubstream from the -

start of the inlet grating.

: : : B . B B
AH | Q | ¥ | T | Q | Q5 | 7 | (swale) | (Back) | D
14,371 1.60§ 49.8 | 41.3 | 1.21) 0.39|75.4]| 2.33 0.0 0.186

: 2.33 0.174

‘ ~ 2.46 . 0.164

12,08 | 1.46 45.8 | 40.4 | 1.14] 0.32(|77.9| 2.21 0.0 0.188
: o 7 . 2.21 0.176

. _ 2.25 0.159
10.28 | 1,34 41.8 | 40.4 | 1,04 0.30({77.3| 2.16 0.0 0.179
' ‘ A 1 2.16 0.180

. 2.13 0.160

8.53 | 1.224 40.0 |41.3 | 0.97] 0.25(|79.5| 2.08 0.0 0.171
2,08 0.182

2.08 0.164

6.80 | 1.10| 36.4 | 40.5 [ 0.90} 0.20(81.5| 2.04 | 0.0 0.159
2.00 0.170

- , . , , 1.96 0.166
4,85 | 0.92| 33.5 [41.3 | 0.81) 0.11(88.1| 1.96 | 0.0 0.143
‘ : 1.92 0.150

o : : " 1.92 0.158

3.49 | 0,781 27.1 |40.4 | 0.67| 0.11(86.1 1.92 0.0 0.126
‘ x 1.87 0.135

' 1.83 0.139

1.731 0.55{ 30.5 | 60.5 | 0.51] 0.04|91.7| 1.79 0.0 0.095
1.79 0.102

- , : 11,71 0.107

1.421 0,50 27.2 | 60.4 | 0.45 0.05{91.0| 1.79 0.0 0.088
- 1.79 10.094

1.75 0.099

-98~




A

Test No._31 Cont'dinjet:__6=Ft Special _ Date:_Sept 16, 1971
Long. Slope:__ 8:0 %  Swale Slope:_16:1 _ Back Slope: . 1/8:1

- Remarks:__Depth taken at toe of curb. Spread onto back slope
o less thar 0.05 ft.

SYMBOLS
"AH: Pressure-head drop across
the orifice (ft. of water)

Channel discharge (cfs)

" %: Volume of water intercepted (ft.3)
T: Time (sec.) :
@ n+ Efficiency (Qz/Q x 100%)
B
o

Q,.: Discharge mtercepted (cfs) Top'Width of channel (F1)%
Q3= Q- Qg Carryover (cfs) Depth of channel (ft)*

-* Measurements taken at siotioné I ft.,2ft. and 3ft ubstreom from the
start of the inlet grating. : ' '

8 B

AH L Q ¥ T Q- Qs | 7. (Swale) | (Back) D
0,52 0.30| | ~l0.30 | 0.00/100.0 1.62 0.0 0.069
' . ‘ : 1.62 0.070
1.62 0.069

_99_




'
1

Test No._ 31 A Jnjet: 6-Ft Special  pgte: - Oct 13, 1971

‘8.0 % 16:1 1/8:1

Long. Slope: Swale Slope:. Back 'Slope=
Remarks: Depth taken at toe of curb. Spread onto.back slope

‘1eséJ@han 0.05 ft.

SYMBOLS

.‘AHV Pressure -head drop ocrosé : .Vblume of wotef i‘mercep‘fed (f.3)

the orifice (ft. of water)

’ Time (sec.)
Q ¢ Channel discharge (cfs)

V
T
n: Efficiency (Q2/Q) x 100 %)
B
D

Q, : Discharge intercepted (cfs) Top width of chénnel (F1.)*
- Q3=Q,- Q¢ Carryover {cfs) Depth of channel (ft)*

* Measurements taken at stations |ft.,2ft. and 3ft. qpstreoni from the
-start of the inlet grating. ’ - )

: B B

AH Q v T Q | Qs Y (Swale) | (Back) D
4,83 [ 0.92 | 49.1 | 60.5/0.81 || 0.11| 88.2 - 1.96 0.0 0.136
1.96 0.137,
' 1.96 0.140
.51 ] 0.78 || 42.0 | 60.4/0.70 || 0.08] 89.2 1.83 0.0 0.127
1.83 0.132
1.83 0.130
2,73 10.69 || 37.4 | 00.4/0.62 | 0.07| 90.4 1.79 0.0 0.119
1.79 0.121
1.79 0.124
1.95 | 0.58 | 31.4 | 60.5[0.52 | 0.06| 89.5 1.75 0.0 0.1073
1.75 0.111
1.75 . 0.115
1.59 | 0.52( 29.5 | 60.5/0.49 | 0.03| 93.7 1.75 0.0 0.096
1.75 0.107%
1.71 0.106
1.33 | 0.48 | 27.6 | 00.5/0.46 | 0.02] 96.0 1.75 0.0 0.090
1.75 0.0973
1.71 0.098
1.02 | 0.421 24.5 | 60.5/0.41 || 0.01] 97.94 1.71 0.0 0.079
1.71 0.084
| ©1.66 0.090
0.70 | 0.34] 35.2 |100.4/0.34 || 0.00({100.0 1.66 0.0 0.0773
: 1.66 0.075
©1.62 0.077

-100~-



Test No.:

AH: Pressure- head dfop across
the orifice

Q, : Channel discharge (cfs)

32
‘ Long. Slc‘>pe=._____8"O %
Remarks:___Depth taken at toe of curb. Spread onto back slope

Inlet:

4-Ft Special  Dofe:

Swale Slope:

12:1

Sept 27, 1971

Back Slope:

(ft. of water)

- Qy Discharge inter¢epfed -(cfs)

Qs =Q, - Q, = Carryover (cfs)

* Measurements taken at stations | ft.

‘start of the inlet grating.

' SYMBOLS

O W 3 ~ <«

, 2 ft. and 3ft. ‘upAstreom from the

. less than 0.05 ft. -

Top width of channel (ft.)*

+ - Time (sec.) ‘
Efficiency (Q2/Q; x 100 %)

Depth of channel (ft)*

1/8:1

~ Volume of water intercepted (ft.>)

. ~ B B

A'H @ v T Qe Q3 7 {Swale) | (Back) D
13.62|1.56 || 40.4 | 40.5| 1.00 | 0.56 | 63. 2.08 0.0 0.197
< , - X 2.08 - 0.206
- . . 2,12 0.193
11.76|1.44 || 39.2| 40.4! 0.97 || 0.47 | 67. 2.04 0.0 0.188
» _ 2,04 0.197
| : . ; 2.04 0.194
10.25|1.34 || 35.81] 40.4| 0.89 | 0.45 | 66. 2,00 0.0 0.181
' 2.00 0.187
_ e ) o 2.00 0.193
8.51{1.22 | 34.4| 40.5] 0.85 | 0.37 | 69. 1.92 0.0 0.172
- : : ' 1.92 0.180
o . . : 1.92 0.182
I 6.75(1.09 || 32.0| 40.3| 0.79 | 0,30 | 72. 1.87 0.0 0.155
N R : , ’ 1.87 0.165
; o | 1.87 : 0.173
4,88{0.92 | 29.3| 40.4| 0.73| 0.19 | 79. 1.83 0.0 0.136
‘ ' ‘ _ 1.79 | 0.145
. ' : : 1.79 . 0,155
3.50/0.78 || 27.0| 40.6| 0.67) 0.11 | 85. 1.79 0.0 0.120
‘ o 1 1.79 0.124]
A . , : 1.75 0.133
1.88|0.57 || 32.9| 60.4| 0.55{ 0.02 [ 95. 1.71 0.0 |0.098
' \ - ‘ 1.71 0.101
! 1.71 0.104
0.99] 0. 42 0.42 1 0.00 [100. 1.50 0.0 0.102

T 1.54 0.092|
1.54 0.087] -
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Long. Slope:

Remarks:

"AH: Pressure-head drop across
(ft. of water)

Q, * Channel discharge (cfs)

the orifice

Q, * Discharge intercepted (cfs)
Qs =Q, - Qz* Carryover (cfs)

. *Measurements faken at stations | ft.
-start of the inlet grating.

| o,
Test No._ 32 A

__80% Swale Slope:_12:1

Inlet: 4-Ft Special

Date:

Oct 14, 1971

Back Slope:

1/8:1

' Depth taken at t0e>of curb. Spread onto back slope
. . less than 0.05 ft.

 SYMBOLS .

"3
T
n:
B
D

Volume of water intercepted (f1.3)

Time (sec.):
Efficiency {Q2/Q, x 100 %)

Top width of channel (ft)*
Depth of channel (ft)*

, 21 and 3ft upstream from the

B B
AH Q| ¥ T | Q | Qs | 7 | (swale) | (Back) | D

5.85 | 1.00 47.0 | 60.7| 0.78| 0.22} 77.5| 1.83 0.0’ |0.145
‘ oo - 1.83 0.159
: 1.83 0.165
4,45 [0.88 |[43.1 | 60.8| 0.71] 0.17 | 81.0] 1.83 0.0 0.131
- 1.83 0.139
: , : 1.79 0.150
3.39 [ 0.76 || 40.0 | 60.1| 0.67| 0,09 | 87.5/ 1.83 0.0 0.12%
1.83 0.122
” : 1.79 0.137
2,57 [ 0.66{35.9 | 60.5]| 0.60) 0.06| 90.0] 1.79 0.0 0.108
1.79 0.112
: 1.79 0.119
2,05 {0.59 [ 33.9 | 60.4| 0.56) 0,03 | 95.1 1.79° 0.0 0.103
' ~ 1.79 0.105
. 1.75 0.109
1.71 {0.54 {131.9 | 60.4] 0.53) 0.0198.0 1.75 0.0 0.101
‘ _ ‘ 1.75 0.099
1.75 0.103

1.43 10.50 || 29.6 | 60.8|.0.49| 0.01 ]| 98.5
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Test No.=
L.ong. Slope:

Remarks:

AH:  Pressure-head drop across
(ft. of water)

Q"+ Channel discharge (cfs)

the orif'ice

Qo Discharge ihtercepfed (cfs).
»Q3 = Q] -

* Measurements taken at stations |t
start of the inlet grating.

33
8.0 b

Inlet:

6-Ft Spébiai

Swale Slope

12

1

DoTel’
Back Slope

Sépt 28, 1971

1/8:1 .

Depth taken at toe of curb. Spread onto back slope

Q2

: }Carryover (cfs)

SYMBOLS

less. than D 05 ft.
j

: i'Tt’me‘ (sec.)
E‘fficiency (Q2/Qy x 100 %)

~ Top width of channe| (f1.)*
‘Depth of channel (ft.) =

> Volume of ‘water infercep?éd (ft.3)

';2:ft. and 3ft. upstreom from the .

~ o B B
AHPQ ¥ T Qs | M | (swale) | (Back) | D
13,75/1.56 || 72.8 | 60.6| 1.20} 0.36 | 77.0| 2.08 0.0 0.199
: , 2,08 0.208
. s , | 2.13 0.194
11.70{1.43 |67.5 | 60.5] 1.11) 0.32 | 77.9] 2.08 0.0 0.189
‘ : 2.13 0.195|
: . 2.13. 0.195
10.19[1.33 64,9 | 60.3| 1.08| 0.25 |{ 80.8 .2.00 0.0 0.183
, 2.04 0.188
- : ‘ 2.04 0.192
8.4911.22 |161.8 | 60.4] 1.02) 0.20 | 84.0] 1.92 0.0 0.172
. : 1 1.96 0.178
4 ' 1.96 0.187
6.82/1.10 {{56.7 | 60.5| 0.94( 0.16 | 85.3 1.92 0.0 0.158
' 1.92 0.165
: B . 1.92 0.177
4.,95/0.93 || 50.7 | 60.5[-0.84| 0,09 | 90.2f 1.83 0.0 0.136
1.83 0. 146
. "1.83 0.154
3.47/0.78 | 42.1 | 60.3] 0.70| 0.08 | 89,7 1.79 0.0 0.120/
: 1.79 0.127
~ 1.75 0.136
1.84/0.56 || 32.9 | 60.5| 0.55| 0.01| 97.4 1,67 0.0 0.102
. 1.71 0.101
1.71 0.103
1.25/ 0,47 - 0.47( 0.00 |100.0/ 1.54 0.0 0.099
' N 1.58 -1 0.095
1.58 0.0973
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Test Noo__ 33 A Injet-__6-Ft Special  pgte:___ Oct 13, 1971

Long. Slope:__8:0 %  Swale Slope:__12:1"  Back Slope:_ 1/8:1

Remarks Depth taken at toe of curb. Spread onto back slope
less than 0.05 ft.

SYMBOLS

AH: Pressure-head drop across Volume of water .intercepted (ft.3)

the orifice (ft. of water)
Q : Channel discharge (cfs)

Time (sec.) A
Efficiency (Qa/Q x 100%)

Top width of channel (ft)*
"Depth of channel (ft)*

Q: Discharge intercepted (cfs)

Ow 3 — £

Q3 =Q,-Q,: Carryover (cfs)

* Measurements taken at stations | ft. ,2ft. and 3ft upstream ‘f'rom the
start of the inlet grating. S

‘ B B

AH Q v T Q2 Qs Y (Swale) | (Back) Db
4,79 | 0.91 | 50.2 [60.5 |0.83 || 0.08| 91.7 1.83 0.0 0.134
’ : : 1.79 0.145
1.75 0.153
3,42 1 0,771 43.5 {60.5 [0.72 || 0.05| 93.9 1.83 | 0.0 0.123
' : 1.79 0.125
4 1.79 0.136
2.57 | 0.66| 38,2 {60.7 |0.63 || 0.03] 95.4 1.79 0.0 0.110
' 1.79 0.115
: ) ‘ 1.75 0.118
2,311 0.63) 36.6 [60.5 [0.61 | 0.02| 96.0 1.75 0.0 0.105
' ‘ 1.75 0.111
, 1.71 0.113
1.71 ] 0.54 32.4 |60.5 |{0.53 || 0.01] 98,9 1.62 0.0 0.099
1.67 0.095

1.67 0

| : .098
1.52 | 0,51 0.51 | 0.00{100.0 -
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Test No.:

Remarks :

AH: Pressuré—head drop across
(ft. of water)

4
o

Q, : Discharge intercepted (cfs)
Qs =Q,-Q,: Carryover (cfs)

‘.* Measurements taken at stations | ft.
start of the inlet grating.

36

Long. Slope:__4:0 %  Swale Slope:_48:1
Depth taken at toe of curb, Spread onto back slope

Inlet: Lb-Ft Special

Date:

Nov 3, 1971

Back Slope: 1/8:1

the orifice
/Q',’= Channe! discharge (cfs)

SYMBOLS

\
T
7
B
D

less than 0.05 ft.

Time (sec.)
Efficiency (Q2/Q, x 100%)

Top width of channel (ft)*
Depth of channel (ft)*

, 2 ft. and 3f1.'upstréom from the

Volume of water intercepted (ft.3)

. B B
AH | Q ¥ T Qa Qs [ 7 | (swale) | (Back) D

13.45] 1.54) 43.0! 61.0| 0.70 || 0.84 | 45, 5.12 - | 0.0 0.118
, 5.25 0.117
' ’ 5.33 0.114
9.96) 1.31|| 38.1| 60.3| 0.63 | 0.68 | 48. 4,96 0.0 0.113
‘ 5.12 0.109
5.25 0.109
6.76] 1.08] 36.5| 60.4] 0.61 ) 0,47 |56, 4,50 0.0 0.105
4,70 0.108
- j 3 ' 4,88 ° 0.102
3.60] 0.79 30.9| 60.1| 0.51 | 0.28 | 65. 3.96 0.0 0.095
4,16 . 0.097
' ) , - 433 . 0.093
2,70] 0.68| 27.5| 60.2} 0.46 0.22 | 67. 3.71 0.0 0.094
3.92 10.092
. . _ 4,00 ‘ 0.095

2.10{ 0.60} 25.11!59.9} 0.42} 0.18 | 69. 3.54 0.0 0.089{
| : ' 1 3.75 0.090
. 3.87 0.090
1.37| 0.49{ 21.7] 60.1} 0.36 | 0.13 | 74. 2.83 0.0 0.087
3.16 0.084
, . 3.42 0.084
0.55| 0.30] 14.9{ 59.9{ 0.25{ 0.07 | 83.0- 2.75 0.0 0.064
. 2.83 0.060
2.91 0.058
0.03] 0.08 0.08 0.00 {100, 1.83 0.0 0.037
o 1.92 0.040
- 2,00 0.035
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Test No.:___37 Inlet:__6-Ft Special Date: __ Nov 3, 1971

“Long. Slope:__%:0 % Swale Slope:__48:1 _ Back Slope:_1/8:1 _

Remadrks:_ Depth taken at toe of curb. Spread cnto back slope
' 4 “ less than 0.05 ft.

symsoLs

ALK "Pressure-head drop across
the orifice (ft. of water)

Q/: Channel discharge (cfs)

¥+ Volume of water intercepted (f1.3)
T: Time (sec)’
| annt ¢ “Efficiency (Q2/Q) x 100%)
Q, : Discharge intercepted (cfs) B: Top wfdth of chanhei (F)*
Qs =Q, - Qp: Carryover (cfs) D: Depth of channel (ft)*

* Measurements taken at sfoﬁons | ft., 2 ft. ond. 3t upsfredm from the
start of the inlet grating. .

B B

AH | Q | ¥ |"T | Q | Qs | 7 | (swale) | (Back) | D
13.22 1,52 | 44.7 |60.3 | 0.74] 0.78] 48.7 4.80 0.00 (0.119
' 4.91 0.122
. ' ‘ . 5.09 0.113
10.02 1.3210 41.7 [60.7 | 0.69| 0.63| 52.00 L4.71 0.0 [0.111
: : |1 4,83 . o.112
- 5.00 10.105
6.59 1.07| 37.0 |60.6 | 0.61) 0.46]| 57.0 L4.33 0.0 |0.102
© 4,50 . 0.103
. 4,66 0.092
4,90 0,92 33.6 |60.5 | 0.56] 0.36| 60.9 4.08 0.0 [0.097
4,25 0.096
4,37 : 0.088
3.64 0,79 31.1 [60.5 | 0.52] 0.27]| 65.9 3.88" 0.0 10.095
4,04 0.095
4,12 : 0.089
2,74 0,69 29.4 |60.6 | 0.48] 0.21| 70.1 3.71 .0.0° -{0.089
3.84 0.090
‘ , , ) 3.96 , - lo.085
©1.96 0.58| 25.9 |60.5 | 0.43f 0.i5| 74.4 3.38 0,0 [0.085
: 1 ‘ 3.67 0.088
3.83 0.081
"1.494°0.49] 22.2 |60.5 | 0.37( 0.12] 75.d 3.04 0.0 {0.082
: 3.04 0.080
3,16 0.082
0.71 0.35] 15.6 | 60.5 | 0.26f 0.09| 74.4 2.75 0.0 [0.062
2.75 ‘ 0.059
2,84 0.058
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T o

lTbsilQOJéz_Eﬂﬂflﬁ Inlet: 6-Ft Special - Dd?e; Nov 3, 1971

_ Long. S|0'pe=__‘*_-.°~_7*’____ Swale Slope:__48:1 "~ Back Slope: 1/8:1

Remarks: Depth taken at toe of curb. Spread onto hack slope
. . less than 0.05 ft

SYMBOLS )

AH: Pressure head drop across - Volume of water intercepted (ft.2)

the orifice (ft. of water)

; o Time (sec)
Q ¢ Channel discharge (cfs)

Eff:cnency (Q/Q, x 100%)

Top width of chonnel (ft.)*
Depth of channel (ft.)*

Og y Dischorge inferce'pfe’d (cfs)
Qs =Q-Qp ¢ Corryover (cfs)

oyt

* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the
start of the iniet grating. ’

: B | B

AH | Q ¥ I T | Q | Qs | M | (Swale) | (Back) | P
0.32 0.234 11.3 {00.5 0.19 0.04) 81.4 2.58 0.0 0.054
' 2.54 0.051
. | - : 2.54 0.050
0.081 0.12 0,12 0.00(100.4 2.04 0.0 0.042
2.08 0.040
2.08 0.036

-107-



ot

Test No.: 37 A,i‘ Inlet: 6-Ft Special

Long. Slope:

Remarks:

5.0 %

Swale Slope:

48

__48:1°  Back Slope:

Dofé: Nov 5, 1971
‘ 1/8:1

Depth taken at toe of curb. Spread onto back slope

SYMBOLS

"AH: Pressure-head drop across

the orifice

'Q,: Discharge intercepted (cfs) -

" Qz=Q,- Qy: Carryover (cfs)

- * Measurements taken at stations 1 ft.
start of the inlet grating.

_ (ft. of water)
Q)+ Channel discharge (cfs)

O w3 4 L

,2ft. and 3ft. upstream from the

less than 0.05 ft.

Volume of water intercepted (ft.>)

Time (sec) |
Efficiency (Qa/Q; x 100 %)

Top width of channel (ft.)*

Depth of channel (ft)*

AH L@ f ¥ | T | Q | Qs | 7 | (swale) | (Back) | D
1.03 {0.43 19.9| 60.5| 0.33{ 0.10 | 76.3| 2.75 0.0 0,080
‘ » ' 2,75 0.080
C o o o o 2.75 0.081
0.63 |0.33 16.4] 60.4) 0.27| 0.06 | 82.4 2.63 0.0 0.074
2.58. 0.072
o SR S 2.54 0.072
0.37 10.25 12.9f 60.5| 0.21{ 0.04 | 85.3 2.58 0.0 0.061
. : . 2.54 0.062
2.46 0.062

~108-



"Test NO.='__§_8;:__ Inlet: Q—Ft Special Date: Nov 8, 1971
4,0 % 241 - 1/8:1

Long. Slope: Swale Slope Back Slope:

Remarks:__Depth taken at toe of curb. Spread onto back siope
less than 0.05 ft.

SYMBOLS

AH: Pressure-head drop across : . Volume of water infercepted (f+.3)

the orifice (ft. of water)
Q : Channel discharge (cfs)

Time (sec.)
Efficiency (Q2/Q, x 100%)

Top width of channel (ft.)*
Depth of channel (ft.)*

'Q2= Discharge intercepted (cfs).

O W 3 4 <L

Q3 =Q,- Qp: Carryover (cfs)

* Measurements taken at stations |ft., 2 ft. qr-wd 3 ft. upstream from the
start of the inlet grating. :

. . : " B B

AH Q ¥ T Qp Q3 i (Swale) | (Back) D
13.96 | 1.56| 62.3 | 61.0 [ 1.02 [[0.54 [65.5| 73.66 0.0 0.163
C3.75 0.156
3.81 0.146
4,711 0.90 42.7 | 60.5 | 0.71 0.19 |78.5| 2.83 0.0 0.146
2.83% 0.142
2.83 710,148
3,441 0,770 37.6 | 61.1 10.62 |0.15 |79.8| 2.75 0.0 0.129
: 2.75 : 0.134
' 2.71, 0.133
2,67 0.68|l 31.8 |60.7 |0.52 [[0.16 [77.0] 2.67 0.0 .|0.111
2.62 ~lo.122
2.62 0.125
2,111 0.00 29.2 [60.5 | 0.48 [0.12 [80.5| 2.62 0.00 _[0.104
2.58 0.111
2.58 0.112
1.39 | 0.49§ 25.0 | 60.9 |0.41 0,08 |84.6] 2.50 0.0 0.092
: 2.50 : 0.091.
_ 2.50 0.094
0.86| 0,38l 21.2 [60.3 {0.35 [[0.03 |92.5| 2.38 0.0 0.079
: 2.38 -10.079
: 2.42 | 0.080
0.57]0.31} 18.3 [ 60.6 | 0.30 |0.01 [97.4| 2.21 | 0.0. {0.079
: 2.25 0.072
: _ ~ 2.25 0.071
0.26 | 0.21 0.21 [[0.00 00.0{ 1.79 0.0 0.077
: ‘ 1.92 10.074
1.96 0.067
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Test No.:
Long.. Slope:

: Inlet:
4,0 %

6-Ft Spec1a1

Swale Slope

24

:1

Date:

Nov 8,

1971

Back Slope:

1/8:1

Renunks Depth taken at toe of curb. Spread onto back slope
‘ less than 0. 05 ft.

SYMBOLS

AH=’ Pressure - head drop across

the orifice
Q, : Channel discharge

(cfs)

(ft. of water)

Q, : Discharge intercepted (cfs)

Q3=Q|'

* Measurements taken at stations 1 ft.

Q,: Carryover (cfs)

start of the inlet grating.

V)
T
n
B
D

Volume of water intercepted (ft.3)

Time (sec.)

Efficiency (Q2/Q x 100 %)

Top width of channel (ft.)*
Depth of channel (ft)*

,2ft. and 3ft upstream from the

B B
AH | Q ¥ LT | Q | Q2 |7 | (swale) | (Back) | D
3.45 | 0.77| 37.9 |60.5 | 0.63 | 0.14(81.5]| 2.75 0.0 0.124
2.75 0.133
, 2.75 0.132
2.72 | 0.68] 33.3 |60.4 ]0.55 || 0.13(81.1| 2.07 0.0 0.111
2.67 : 0.120
2.67 0.123
2.13 -1 0.61 | 31.4 ]60.2 {0.52 || 0.09]85.5| 2.58 0.0 0.103
' - 2.58 0.110
‘ : : 2.58 0.112
1.37 | 0.49) 26.7 |00.6 {0.44 | 0.05(90.7| 2.50 0.0 0.090
_ 2.50 0.092
: 2.50 0.093
1.04 | 0.42) 23.2 |60.5 [0.38 || 0.0491.2| 2.42 0.0 0.083
~ 2.42 0.082
o 2.42 - 0.084
0,75 | 0.36( 20.5 |60.6 [0.34 || 0.02(95.2] 2.29 0.0 0.077
2.33 0.077
: 2.33 0.076
0.44 ]| 0.27 0.27 | 0.00(100.4 2.00 0.0 0.079
’ ’ 2.16 0.072
2.21 0.068
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Test NOJ__L Inlet: _ 4-Ft Special - Date: _ Nov 9, 1971

" Long. Slope:__ %0 %  swale Slope:__16:1"  Back Slope:_1/8:1

Rémorks= Depth taken at toe of curb. Spread"onto back slope
, less than 0.05 ft.

SYMBOLS

AH:  Pressure- head drop'locross Volume of water intercepted (ft.3)

the orifice (ft. of water)

. : , Time (sec.)
Qj : Channel discharge (cfs) '

)vl.

T

n: Efficiency (Q2/Q; x 100%)
'Q, - Discharge intercepted (cfs) B Top width of channel (f1.) %
D

Qg = le' 92= Carryover (cfs) Depth of channel (ft.)*

* Measurements taken at stations |ft. ,2ft. and 3ft. upstreo’m from the
start of the inlet grating. - ‘ :

. B B
AH | Q ¥ T | Q Qs |' 7 | (swale) | (Back) .| D
13.78/1.55 || 68.1} 60.6| 1.124 0.43 | 72.5| 3.17 0.0 0.182
. 3,42 0.184
‘ 1 3.63 0.179
4,81/ 0.91 || 48.8| 60.4} 0.81) 0.10 | 88.7 2.25 0.0 0.154
: . 2.25 0.153
B o R ' S 2.33 0,149
3.51{0.78 {| 41.2]| 60.5| 0.68{ 0.10 | 87.2 2.25 0.0 0.154
‘ ~ 2.25 0.141
B - o SR R Tl 2.7 : 0.136
2,84 0.70 | 39.1] 60.5| 0.64| 0.06| 92.0 2.17 0.00 [0.142
, ' 2.25 0.145
' ' : : 2.21 0.133
0 2.33|0.63 || 36.8| 60.5| 0.61] 0.02| 96.2 2.13 0.00 [0.136
2.21 0.140
' 2.21 0.130
1.83] 0.56 | 33.2| 60.5| 0.55] 0.01| 98.2 2.00 0.00 {.124
- ' 2.13 0.131
o SR : SR IR oo 2017 0.128
.1.38/0.49 | 29.7| 60.5| 0.49( 0.00 {100.0 1.96 0.0 1(0.117
2.13 0.117
R 2.13 0.113
1.01) 0.42 "ol 0.42§ 0.00{100.0, 1.79 0.0 |o.111
: : 1.92 0.111
2

.08 ﬁ 0.108
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Test No.:. 4 Inlet: 6-Fﬁ Special  pgte: ,' Nov 10,'1971:~

Long. Slope: 4.0 %  Swale Slope:—10:1  Back Slope: _1(_8'_1__

Remarks: Depth ‘taken at toe of curb Spread onto back slqge less
than 0.05 ft.

~

SYMBOLS

AH: Pressure head drop across g 'Volume of woter intercepted (f13)

the orifice (ft. of water)

S ‘ Time (sec)
Q; : Channel discharge (cfs)

Efficiency (QZ/Q. x 100%)

Top width of'c_honnel (F1.) *
:  Depth of channel (ft.)*

JQZ= Dischorgé, intercepted _(cfs)
Q3 =Q,-Qy: Carryover (cfs)

O w3 +H4 &£

* Measurements taken at stations 1§12 1. and 3ft. upstream from the
-start of the inlet grating. A .

‘ - B B

AH | Q ¥ T Qq Qs | 7 | (Swale) | (Back) D
13.50 1,53 | 80.2 | 62.8] 1.28] 0.25| 83.4 2.96 0.0 0.193
. _ ' : . 3.12 0.189
' ‘ ‘ 3.25 0,174
5.26/ 0,96 53.1 | 61.4/ 0.87| 0.09| 93.5 2.38. | 0.0 0.157
‘ o 2,46 0.163
| : 2,46 0.165
3.48 0.78 | 42.7 | 60.8] 0.70| 0.08| 90.0  2.25 0.0 0.138
' . 2.29 0.139
2.29 0.144
2.87 0,70} 39.9 | 61.2{ 0.65] 0.05| 93.4 2.17 | 0.0 0.132
~ 2.25 0.134
2.25 0.134
2.34 0,63 37.6 | 61.2f 0.61) 0.02] 97.4 2.13 0.0 0.117
2.21 0.122
' : 2.21 : 0.127
1.68 0.54 33.0 | 61.3] 0.54) 0.00| 99.6 2.04 0.0 0.120
2.17 0.115
2.17 0.113
1.34 0.48 0.48) 0.00[{100.0 1.92 0.0 0.118
. 2,04 | 0.113
2.13 0.110

-112-




Test No.=

Remarks:

42

Inlet:

Long. Slope =__[*'_Oj7{’__

4-Ft Special

Swale Siope:

12:1

Date:

Oct 12,

1971

Back Slope:

1/8:1

Depth taken at .toe of curb. Spread cnto back slope

SYMBOLS

AH: Pressure-head drop across

the orifice
Q : Channel discharge

(cfs)

(ft. of water)

Q¢ ‘Dischérge intercepted (cfs)
Qs =Q, - Q, ¢ Carryover (cfs)

* Measurements taken at stations | ft.

start of the inlet grating.

"owd.-l{

lesthhan 0. 05 ft.

Volume of water intefceptéd (f1.3)

Time (sec.)
Efficiency (Q2/Q; x 100%)

Top width of channel (ft.)*
Depth of channel (ft)*

,2ft and 3ft, Upstreonjg from the -

B B

AH Q, ¥ T Qe Qs 1 (Swale) | (Back) D
14.20{ 1.57] 69.6 | 60.5 | 1.15 0.42 [75.2] 2.54 0.0 0.201
. 1.2.58 " 0.204
‘ 2.63 0.214
10.121 1.32) 62.5 { 60.4| 1.04 |0.28 {78.5] 2.46 . 0.0 0-.187
' 2,46 0.190
1 2.46 0,189
6.55| 1.07{ 53.6 | 60.4]0:89 | 0,18 |83.1| 2.33 0.0 0.176
‘ : 2.33 10.173
o 2,33 0.169
4,89 0.92) 50.7 | 60.4 | 0.84 0,08 |{91.2] 2,17 0.0 0.163
; 2.25 ' 0.168
~ : _ : 2,25 . ) 0.158
3.441 0,77 45.1160.410.75 |0.02 [97.1] 2.04 0.0 0.155
: , : ) o] 2013 0.154
) : 2.13 0.155
2,66| 0.68]} 40.8| 60.4|{ 0.68 ||0.00 |99.5| 1.88 0.0 0.149
' : 2.00 0.148
; 2.08 0,14k
1.98] 0.58 0.58 || 0,00 [100.0] 1.62 0.0 0.141
: . . 1.83 - 0.142
1.96 . 0.138
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Te

st No

b3

lnlef

<6—Ft Special

Long. Slope___Z_ Swole Slope :

Depth taken at toe of curb. Spread onto back slope
1ess than 0. 05 ft.

Remorksr

AH}F

PN

Q
Qg‘
Q3=Q|"

the orifice

: 1

Dote_:

Nov 11,

1971

‘ Back Slope:

1/8:1

Q,

f SYMBOLS

Pressure - head drop across
(ft. of water)

Channel discharge (cfs)
Discharge intercepted (cfs)

: Carryovér (cfs)

* Measurements taken at stations | ft.
start of the inlet grating.

A
T
n
B
D

Volume of water intercepted (f.2)

Time (sec.)

" Efficiency (Qz/Q; x 100%)

Top width of channel (ft.)*

"Depth of channel (ft)*

,2ft. and 3ft upstream from the

: B B
AH Q ag T Q2 Qs i (Swale) | (Back) D

13.6011.53 || 80.3| 60.6| -1.32} 0.21 | 86. 2.50 0.0 0.198
2.54 0.208
: . N 2.58 0.211

10.30{1.34 || 71.8| 60.5| 1.19] 0.15 | 88.7| 2.41" 0.0 0.193 -
. ‘ . : 2.46 ' 0.190
: - T o T - 2.54 0.192
5.16/0.95 | 53.5| 60.6| 0.88| 0.07 | 92. 2.13 0.0 0.169
2.25 0.167
_ . 2.25 0.160
" 4,04/0.84 (| 50.1| 60.5| 0.83| 0,01 | 98. 2.08 0.0 0.156
. « ' ) 2,17 0.161
- ' : . 2.21. 0.158
3.47/0.78 || 46.8| 60.5| 0,78 0.00 | 99. 2,04 0.0 |0.153
v 2.13 o 0.153
‘ 2.13 0.157
3.00[{0.72 0.72 0.00 [100. 1.92 0.0 0.152
2.0L4 0.150
2.17 0.150
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ot

Tésfﬁbﬁ__;ﬂﬁ;__;~lnm1= : Q—Ft‘Sﬁécial DoTe} Dec 17, 1971.
Long. Slope:' 2% Swale Slope ___25_51__. Back. Slope: 1/8:1

Spread onto back slope

Reﬁmnks= Depth taken at toe of curb.

less than 0.05 ft.

. SYMBOLS
OH: Pressure-head drop across ¥: Volume of water intercepted (ft.3)
the- orifice (ft. of water) . Lo -
s on disch : T: Time (sec.)
Q' Channel discharge  {cfs) n+ . Efficiency (Q/Qy x 100%)
Q,: -Drschorge mtercep?ed (cfs) B Topwidth of channel (ft)*
Qs = Q- Q=" Carryover (cfs) D: Depth of channel (ft)*
* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the .
~ start of the inlet grating. " T o '
" AH . | a 8 S
| Q v T 1. Q Qs M | (Swale) | (Back) D
10. 44 1.34] 34.8 | 60.5 | 0.58 0,76, 4%.0| 5.46 0.0 0.112
= : ' : NE 5.50 - “10.118
. . . || 5450 S 400115
3.83| 0.82| 29.0 | 60.6| 0.48 {0.34 {58.3| 4.58 0.0 0.094
B < S | 4.58 . . |0.100
. ‘ | | 470 - 0.098
1.87] 0.56f 24.1 | 60.4| 0.40 | 0.16 |71.3| 4.00 -0.0 }0.090
: : : 4,00 o 0.004
o ’ - : , o 4,00 ‘ 10.087
-1.04] 0.42) 19.6 | 60.7] 0.32 | 0.10 {76.8] 3.75 0.0 0.081
o _ 1 3.75 - |o.085
o : : , ' | 3.70 . 0.080
0.44) 0.27) 14,0 60.1 ] 0.23 [ 0.04 |86.1] -3.33 0.0 - 0.063
: ' b b 3.a2 0.066
N | 1 3.42 0.067
0.161 0.16ff 9.3 }60.1{0.15 | 0.01 {96.8] 2.96 0.0 0.052
’ ' 3.08 0.054
3.08 0.050
0.067} 0.11 0.11 {0.00 [100.0] 2.25 0.0 0.047
2.46 : 0.049
2.50 - 10.043
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Test No.____47 _ Inlet:__6-F¢ Special _ Date:_Dee 17, 1971.
Long. Slope:_2 %  Swale Slope_}___‘t_§_=_1_ﬁ__:_;, Back Slope:__1/8:1

Remarks:_Depth taken at toe of curb, Spreéad onto back &lope
less than 0.05 ft.

SYMBOLS

[

AH: Pressure-head drop across
.~ the orifice (ft. of water)

‘ Q. :  Channel discharge (cfs)

. .Volume of water infercepted (f.3)
: . Time (sec) o
Efficiency (Q2/Q; x 100%)

Top width of channel (ft.)*
Depth of channel (ft)*

1025 Disc‘hor(je intercepted (cfs)

‘oW 3 H £

Qe =Q-Qp Carryover (cfs)

_*Meosurements taken at stoﬁon.s 1 ft., 2 ft. ajnd 3t upstream from the
start of the inlet grating. o : :

' - . B B

AH | Q as T Qg. Qs | 7 | (Swale) | (Back) | D
1.93] 0.58]| 206.7 ! 66.6| 0.40 | 0.18 {69.1] 4.08 0.0 0.090
o 4.08 0.092
oo SR SR 4,08 S 0.088
0.99| 0.41j) 18.9| 60.4{ 0,31 | 0.10 | 76.4 3.71 0.0 [0.080
' 3.71 | 0.088
: : : | 3.71 ' 0.080
S 0.44] 0.27| 14.5| 60.8| 0.24) 0.03 | 88.3| 3.42 0.0 0.063
3.42 0.069
: ' . Tl 3.42 " 0.067
0.19| 0.18} 10.2]| 60.9( 0.17 ] 0.01 | 93.1] 2.92 0.0 0.053
: ‘ 3.00 0.057
3.04 0.051
0.08]| 0.12 0.12 1 0.00 100.0{ 2.46 0.0 0.050
‘ ) 2.58 - 10.051
2.71 0.043
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Test No.: 48 inlet:  4-Ft Special Date:_Dee 16, 1971.

Long. Slope'___ 2 %  Swale Slope:__2%:1  Back Slope:__1/8:1

Remarks anth taken at toe of curb. Spread onto back slope
less than 0.05 ft.

- SYMBOLS

AH: Pressure- head drop across
the orifice (ft. of water)

Q; + Channel discharge (cfs)

: Volume of water intercepted (ft.%)
: Time (sec.)

)vl.

T

n+ Efficiency (Q2/Q x 100%)
Q, : Discharge intercepted (cfs) 5
D

Q3 =Q,- Q,: Carryover (cfs)

" Top width of channel (ft.)*
Depth of channel (ft)*

* Measurements faken at stations | ft, ,2ft. and 3ft upstream frcm the
start of the inlet grating. ‘ : ‘

B B

AH | Q W T 1 Q Qs | 7 | (Swale) | (Back) O
10.45 | 1.34]| 54.8 | 62.9 0.87] 0.471{65.0| 4.00 0.0 |[0.169
_ : 4.00 0.172
B S ' : 4.00 0.163
6:65 1.08| 45.0 {61.3 | 0.73] 0.35/68.0| 3.71 0.0 |0.146
: _ : 3.75 0.162
. ' R ’ 3.79 . 0.161
3,521 0.78] 35.7 | 61.0 | 0.59] 0.19/75.1| 3.33 0.0 (0.117
: 3. 42 0.130
Co o B 3,42 0.13%
2.06| 0.59( 30.5 | 61.4| 0.50] 0.09|84.3| 3.04 0.0 1{0.107
: Sl 3.12 0.113
N - 3.16 0.107
1.32| 0.48| 27.0 | 60.8 ] 0.44) 0.04/92.5| 2.75 0.0 |0.101
2,88 0.110
2.96 0.097
0.58| 0.32 0.32] 0.00/100,0 2.12 0.0 |0.096
: 2.33 0.100
. 2.50 0.095
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Test Nos___ 49  _ inlet:

6-Ft Special

Long. Slope:_2 % Swale Slope:_2%:1

Ren“"ks;Depth'taken at toe of curb. Spread onto back slope
less than 0.05 ft.

13

AH: Pressure - head drop across
(ft. of water)

Q : Channel discharge (cfs)

the orifice

L3

Date: __Dec 16, 1971,

Back Slope:

1/8:1

o Q, : Discharge intercepted (cfs)

Q; =Q,-Q,: Carryover (cfs)

* Measurements ‘taken at stations |ft.,

start of the inlet grating.

SYMBOLS

O w3 <

Volume of water infercepted (ft.2)

Time (sec)

. Efficiency (Q2/Q, x 100%)
Top width of channel (ft.)*
" Depth of channel (ft)*

,2ft. and 3ft: upstream from the

, B B

AH Q v T ] Q Qs K (Swale) | (Back) D
10.64| 1.35| 58.1 | 61.9 | 0.94 | 0.41{69.6| 4.00. | 0.0 0.170
' 4.00 0.175
_ - 4,00 10.165
6.65| 1.08| 48.8 | 60.6 [[0.81 || 0.27[74.5| 3.71 0.0 0.147
, : : |- 3.71 : 0.164
' - S 3.71 0.161
3.51| 0.78|| 38.0|61.0}0.62} 0.16/79.8] 3.33 | 0.0 0.118
~ L ‘ - 3.37 0,130
: : : 3.37 0,132
2.10] 0.60] 33.2|61.2|0.54 | 0.06{90.4 3.02 0.0 0.110
. : . 3.12 0.113
_ ‘ . 3,016 0.109
1.00| 0.42)l 25.7 | 61.4] 0.42 | 0.00{100.0, 2.58 | 0.0 0.098
: : 2.75 : 0.109
2.91 0.093
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Test No.: 50 " Infet: 4-Ft Speciql' Date:_ Dec 14, 1971,

Long. Slope:_2:0 %  Swale Slope:__ 1621 Back Slope:_1/8:1

Remarks :__Depth taken at toe of curb. Spread onto back slope
. less than 0.05 ft.

SYMBOLS

AH: " Pressure-head drop across
the orifice (ft. of water)

Q; : Channel discharge (cfs)

Volume of water infercepted (ft.3)
Time (sec.) '

v
T
n: Efficiency (Q2/Q x 100%)
B
D

Qz : Discharge intercepted (cfs) Top width -of channel (f1)*
- Q3=Q- Q¢ Carryover (cfs) Depth of channel (ft)*

* Measurements taken at stations |ft.,2ft. and 3 ft. upstream from the
start of the inlet grating. : :

' ' B B
AH | Q A T Qz Qs | 7. | (swale) | (Back) | D
10.30/ 1.33 | 57.1 {59.7 {0.96 || 0.37(72.0{ 3.00 | 0.0 |0.189
: 3.00 0.197
, : ‘ 3.00 6.211
6.70 1.08| 47.4 {59.1 [0.80 | 0.28(74.0| 2.92 0.0 1{0.169
~ . S : 2.92 0.174
a 2.92 : {o.177
3,38 0,76 40.8 |61.2 [0.67 | 0.09(87.7| 2.62 0.0 |[0.143
' V 2.71 0.154
B ’ - 2.75 0.149
2.3¢ 0.64]| 36.2 | 61.8 [0.59 | 0.05{91.5| 2.46 0.0 |0.136]
1 2.58 : 0.144
‘ - 2.67 : 0.141
1.664 0.53| 31.5 [59.9 [0.53 | 0.00}99.2] 2.16 0.0 (0.132]
. . , "2.33 10.140
: : . 2.46 0.132
.0.79 0.37 ' 0.37 | 0.00/100.0{ 1.67 0.0 {0.120
‘ - ' 1 1.71 0.122
1.96 - 0.122
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Test No.:

Long. Slope:_2:9 %
Remarks Deptﬁ taken at toe of curb. -

51

Inlet:__ 6-Ft Special

Swale Slope:_16:1  °

Date:
Back Slope:_1/8:1

Dec 14, 1971,

Spread onto back slepe

SYMBOLS

AH: Pressure- head drop'ccross

-

the orifice (ft. of water)

Q¢+ Channel discharge (cfs)

,Q2'= Discharge iﬁfercepted (cfs)

Q3=Q,-Q,: Carryover (cfs)

* Measurements taken at .stations | ft.

start of the inlet grating.

‘V'
T
"
B
D

, 2 ft. ond 3 ft. u'pstreom‘from the

less than 0.05 ft.

: Time (sec.) .
Efficiency (Q2/Q, x 100%).

Top width of channel (ft.)*
:  Depth of channel (ft)*

Volume of water intercepted (ft.3)

, . . B B
AH | Q A T Q2 Q3 M (Swale) | (Back) D
10.09| 1.31} 62.0 [ 60.81 1.05 || 0.26 [80.3] 2.96 | 0.0 0.184
‘ o : | 2.96 0.197
e ~ A 2.96 0.211
6.69] 1.08] 53.7|60.1|0.890.19 [82.7| 2.87 0.0 0.168
, - S 2.92 0.177
.- ' 2,92 0.179
3.59| 0.79| 46.0}159.9| 0.77 [ 0.02 {92.2] 2.66 0.0 0.144
' . 2.71 0.158
o . o . R 2.75 0.153
2,41} 0.65| 38.7|60.2| 0.64 ] 0.01 {98.9] 2.42 0.0 0.136
: : "2.50 0.144
, u : , - 12,63 0.142
2.49| 0.65 0.65 0.00 {100,0 2.42 0.0- [0.137
: 2.54 10,145
.2.63 0.142
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Tést No.: 52 “ Inlet: 4—Ft‘Specia“1' . Date:  Dec 14, 1971.
Ldng. Slope:__2:0 % - Swale Slope:12:1  Back Slope: __1/8:1

Remarks:_Depth taken at toe of curb. Spread onto back slope
less than‘AO.OS ft.

. SYMBOLS

_AH: Pressure-head drop across
the ‘orifice (ft. of water)

Q; : Channel discharge (cfs)

¥: Volume of water intercepted (ft.3)
T: Time (sec)
n: Efficiency (Q2/Q) x 100%)
Q, : Discharge intercepted (cfs)- B Top width of channel (F1)%
D

Qs =Q = Q¢ Corr_‘yover (cfs) Depth of channel (ft)*

* Measurements taken at stations |ft. ,2f1.' and 3ft upstream from the
start of the inlet grating. S : - :

ARG V T Q Qs | 7 | (Swale) | (Back) D
10.57/1.35 || 65.5 | 60.9| 1.08| 0.27| 79.7 2.79 | 0.0 {0.220
2.83 0.225
. 2.92 0.222
6.87/ 1.10 || 58.2 | 60.5| 0.96} 0.14| 87.2 2.54 0.0 [0.199
. |l 2.62 0.199 |
, ‘ _ ] 2.71 0.203
3,51 0.78 || 43.8 | 60.6] 0.72] 0.06}| 92.5 1.96 0.0 1[0.187
: ’ 2.16 0.183%
A ' 2.33 0.180
2.68/0.68) 40.1 | 60.7] 0.66] 0.02]| 97.3 1.83 0.0 (0.177
f : 2.00 0.178
R I N 2.21 0.177:
1.4%‘0.49 : ' 0.49) 0.00(100.0 1.67 0.0 [0.155
I B - ‘ ‘ 1.67 0.163
1.79 0.159 |-
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Test Noi__ 53 Inlet: 6;Ft Special __ pgte:__ Dec 13, 1971.

Long. Slope:2:0 % " Swale Slope:—12:1 _ Back Slope: _1/8:!

Remarks:___ Depth taken at toe of cufb.‘Spread onto back slope
. less than 0.05 ft.

SYMBOLS

AH: " Pressure - head drop across ¢ Volume of water intercepted (ft.3)

the orifice (ft. of water)

. 3 Time (sec.)
- Q¢ Channe! discharge (cfs) '

V

T .

n: Efficiency (Q2/Q, x 100%)
. _

D

Q2+ Discharge intercepted (cfs) Top width of channel (f1.)*

- Q3=Q,-Q: Carryover (cfs) Depth of channel (ft)*

* Measurements taken at stations |ft.,2ft. and 3ft. upstream from the.
_start of the inlet grating. '

AH | Q ¥ T Qz Qs M (Swale) | (Back) D
10.340 1,33 || 70.5 | 59.9| 1.18f 0.15| 88.5 2.75 0.0 10.218
S ' : . 2.79 0.228
' . 2.79 0.218
6,55/ 1,07 || 60.0 60.3f 1.00} 0.07] 93.0, 2.54 0.0 1[06.195
: . : . A 2.67 10.199
- : 2.71 0.201
5.25/ 0.96 | 55.2 | 60.2] 0.92{ 0.04| 95.5 2.33 0.0 1[0.188
2.50 0.195
. : . 2.54 0.192
4,63 0,90 || 53.2 | 59.6| 0.83) 0.01} 9G.0 2£.17 0.0 0.184
' ‘ ‘ 2.42 0.192 |
: A 2.50 0.185
4,24 0.86 | 50.8 | 60.0| 0.85|| 0.01| 98.2 2.08 0.0 [0.186
S 2.29 0.190 "
) o 2.42 0.183
2,89/ 0.71 0.71f 0.001{100.0 1.88 0.0 10.178
‘ -1 2.00 0.178
2.21 0.178

-122-



i
b

4-Ft Special

56 Inlet:

Test No.:

Date:_July 15, 1971.

% %

Remarks:_Depth taken at toe of curb.

Long. Slope:

Swale Slope ;481

1 1/8:1

Back Slope:
Spread onto back slope

SYMBOLS

AH:  Pressure-head drop across

the orifice (ft. of water)
Q]+ Channel discharge (cfs)
Qé : Discharge intercepted (cfs)

ow s o«

Q3 =Q,-Q, ; Cofryover (cfs)

' v*vMeosuremer_\ts taken at station 2 feet 9
start of the inlet grating.

less than 0.05 f+t.

leUrf\e of water intercepted (ft.%)

Time (sec.)
'Efficiency (Q2/Q; x 100%)

" Top width of channel (ft)*
Depth of channel (ft.)*:

inches upstream from the

Lo | | T e | 9 |7 | (suaie) | @ack) | O
6.88 | 1.101] 20.4 {40.4 {0.51 || 0.59|45.9| 6.00 0.0 [0.152 |
5.03 | 0.94 0 19.1 |41.3 |0.46 | 0.48]h9.1| 5.71 0.0 [0.152
5.30 | 0.76 | 16.6 |41.6 |0.40 | 0.36[52.4| 5.33 | 0.0 [0.150
2,63 0.67| 14,2 |40.6 {0.35 || 0.32(52.3{ 5.16 0.0 10.158
2.00 | 0.59 | 12.7 |40.5 0.31 | 0.28/53.7| 5.00 0.0 |0.149
1.32 | 0.48( 11.2 [40.9 {0.27. | 0.21(57.0| 4.79 0.0 [0.136
0.32 ] 0.23] 6.7 |10.3 |0.17 | 0.06 72.3| 4.00 | 0.0 [0.110
AMO?OOQTQ.OB 10.03 | 0.00000.0 0.0 10

1.17 .038
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Test No.i_ 97 _ _ Inlet:__6-Ft Special .pgje. July 15, 1971‘

Long. Slope:_ %2 % Swale Slope: i 48:1  Back Slope: __i/ﬁl_

‘Remorksg Depth taken at toe of curb. Spread onto back slope
. : . less than 0 05 ft.

SYMBOLS

AH: Pressure-head drop across ='..\/'oluiﬁe of water infercépfed (ft.3)

the orifice (ft. of water)

: , , : Time (sec.)
Q, :  Channel discharge (cfs)

- Efficiency (Q2/Q; x 100%)

Top width of channel (f1.)*
Depth of channel (ft.)*

Q, : Discharge intercepted (cfs)
Qs = Q] - Qp: Carryover (cfs)

Ow 3 -4 <«

Ml

*Meosurements taken at station 2 feet 9 “inches upstream from the
~start of the mlet grating. .

AH L Q f ¥ T Q| Qs | M | (swale) | (Back) | D

6.86 | 1.10 | 23.0 |40.7 | 0.57] 0.53|51.4] 5.91° | 0.0 |0.161
5.10 | 0.94| 21.6 {40.6 | 0.53 0.41(56.5| 5.70 0.0 [0.161
3.38 | 0.76 | 18.5 | 40.6 | 0.46] 0.30[59.9| 5.37 0.0 [0.153
'2.637 0.67| 16.8 [40.4 | 0.42] 0.25[62.1| 5.25 0.0 [0.158
1.98 | 0.58 | 14.8 |41.1 | 0.36] 0.2262.0]| 5.00 0.0 [0.147]
1.69 | 0,54 14.0 |40.7 | 0.34] 0.20(63.8] 4.95 0.0 [0.138
1.28 | 0.47| 12.9 [40.4 | 0.32] 0.15/68.0| 4.70 0.0 [0.131
0.98 | 0.41{ 11.3 [40.5 | 0.28| 0.13|68.1| 4.58 0.0 |0.129
0.37|0.25| 12.1 |60.9 | 0.20}-0.05]79.5| 4.04 0.0 -[0.107
0 0| 1 0.0 [0.046

~ 10.008 | 0.04 .04| 0.00 100, 67
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Test No.:___ 58  Inlet: 4-Ft Special Date: » July 15, 1971

'lAlelng- Slope:___ £ % -Swale Slope:2%:1  Back Slope:__ 1/8:1

Remarks Depth taken at toe of curb. Spread onto back slope
: . less than 0. 05 it.

SYMBOLS
AH: Pressure-head drop across
the orifice (ft. of water)

Q, : . Channel discharge (cfs)

¥: - Volume of water intercepted (ft.3)

T: Time (sec.) ‘

_ S Eff«c:ency (Q2/Q) x 100%)
Q, : Discharge intercepted (cfs) B
D

. TOp width of channel (ft.)*
Q3 =Q; - Q,: Carryover (cfs)

Dep?h of channel (ft)*
Measurements taken at station 2 feet 9 inches upstream from fhe-
smrt of the mle? gro?mg '

AH L Q ¥ | T | Q | Q |7 ~<s£1e> (Bchk) D
16,75 | 1.37 [ 29.6 |40.7 " 0.73] 0.6453.0 ] u.01 0.205
9,40 | 1.28 ]/ 28.2 |40.4 | 0.70] 0.58 [54.5 4,91 0.200
8.10 | 1.20 | 26.1 |40.4 | 0.64] 0.56(53.8 | 4.83 0.194
1 6.76 | 1.08 | 25.1 |40.5 | 0.62] 0.4657.5 | 4.75 0.187
5.18 | 0.95 | 23.2 [40.7 | 0.57| 0.38]60.0 | 4.50 0.176
5.0% | 0.84] 20.4 |40.3°] .0.51] 0.33 |60.6 | 4.25 0.169
0,741 0:69 ] 17.6 |40.4 | 0.44) 0.25(63.2| 3.91 0.158
1.45 1 0.50 || 14.3 |40.4 | 0.36] 0.14|71.0| 3.58 0.158
0.60 | 0.32 ] 10.4 |40.3 | 0.26] 0.06|80.4| 3.16. 0.143
0.18 | 0.17| 6.2 |40.3 | 0.15] 0.02]90.4| 2.54 0.113
10,017 | 0,05 0.05| 0.00}00.0 1.67 0.074
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"Remarks:

AH: " Pressure- head drop across
(ft. of water)

, the orifice
‘Q; : Channel discharge (cfs)

Q, : Discharge in?ercep?ed (cfs)

Qs =Q-

* Measurements taken ot sto'non 2 feet 9 1nches

" Test No. '_‘___59____

Long. Slope__AZ_,_ Swale Slope

lnlet

'6;Ft Special’

Date:_ July 15, 1971

i__28:1  Back Slope:

Depth taken at toe of curb. Spread onto back slope

1/8:1

Qy ¢

start of the inlet grating.

- SYMBOLS

Corrydv.er (cfs)

ow 3 o«

. less than 0, 05 ft.

)

}/blufhe of water intercepted (ft.3)

Time .(sec)

. Efficiency (Qz/Q; x 100%)

~ Top width of channel (ft.)*
. Depth of channel (ft.)*

upstream from the

.17} 0.00

AH Q', v T Qe Q| 7 (Sw?nie) (BoBok) D
8.01 |1.20 | 30.6| 40.8| 0.75 | 0.45 | 62.5| 4.79 -| 0.0 |0.192
6.76 |1.09 | 28.3| 40.0]0.71 ] 0.38 |64.8 4.70 0.0 |0.190
5.35 10.96 || 26.9| 41.3| 0.65 | 0.31 | 67.8] 4.50 | 0.0 |0.178
4.06 |0.85 | 24.0| 40.6] 0.59 | 0.25 [70.3| &.25 | 0.0 |0.175
2.68 |0.68 | 20.2] 40.6] 0.50 | 0.18 | 73.0| 3.96 0.0 |0.167
1.42 |0.50 | 17.0| 43.8] 0.39 | 0.11 | 77.5| 3.67 0.0 |0.166
0.81 [0.37 | 9.7| 40.6] 0.24)0.13 | 64.5 3.33 0.0 |0.146
l0.50 |0.29 | 17.3| 60.3| 0.29 | 0.00 | 99.0] 3.00 | 0.0 |o0.124
~lo.17 {o0.17 0 100.0{ 2.04 0.0 o

.087}
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CQ Disc'harge intercepted (cfs)

Test No. 60 inmt-' 4-Ft _Special - pgte:_ July 8, 1971.
Long Slope SN Swale Slope __l6___1___ Back Slope: _1/8:1

Renmnks Depth taken at toe of curb. Spread onto back slope
less than 0.05 ft.

SYMBOLS -

AH: Pressure—hedd drbp across
* the orifice (ft. of water)

Q : Channel discharge (cfs)

¥: Volume of water intercepted (ft.3)
T: Time (sec) o \

. m: Efficiency (Qa/Q x 100%)

, B:" Top"widm of channel. (ft.)*

Qs =Q- Q2+ Carryover (cfs) D: Depth of channel (ft)*

* Measurements ‘faken af stohon 2 feet 9 1nches upstream from the
start of 1he inlet grahng : :

AH | Q | ¥ | T | Q | Q |7 (Sw?:le) (BoBck) D
11a.58] 1.60| 4.8 | s0.8 | 1.10 Jo.50 |68.6| 3.87 | 0.0 0.258
13.32| 1.52{ 42.8 | 40.9{ 1.05 | 0.47 [69.0( 3.83 | 0.0 [0.256
12.04| 1.46] at.4|41.3| 1.00 | 0.46 |68.6] 3.75 0.0 0.250|
10.57| 1.36| 38.0 | 40.6| 0.94 [ 0.42 |69.0|-3.71 0.0 |0.241]
0 9.30] 1.28| 36.8 | 41.1]0.90]0.38 |70.0| 3.63 0.0 }0.233
7.96| 1.19] 35.7| 41.2]| 0.87 | 0.32 |72.7| 3.54 0.0 |0.224
'6.68| 1.08| 33.8 | 40.9]0.8% [0.25 | 76.5] 3.22 | 0.0 |0.21%
5.25| 0.96| 30.0| 40.6| 0.74 ] 0.22 | 76.9 3:35. | 0.0 |0.209]
4,01 0.84] 27.0| 41.5] 0.65 | 0.19 | 77.3| 3.08 0.0 |0.205
'2.65| 0.67] 22.9| 40.8| 0.56 | 0.11 |83.7| 2.87 | 0.0 {0.196
1.40| 0,49 17.8| 40.7| 0.44 [ 0,05 |89.1| 2.54 0.0 |0.178
0.41( 0.26) 0.26 [ 0.00 [t00.0| 2.12 | 0.0 |0.150
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Ldng | Slope:

Test No.=__6_1__;;_

2

Inlet:_

Swale Slope

6th Special
16:

1 .

Bock Slope:

Dote:‘

July 8,

1971.

" 1/8:1

Remarks :_Depth taken at toe. of curb., Spread onto kack slope
less than 0.05 ft.

-

. SYMBOLS

OAH:  Pressure-head drop across .

the orifice
Q;: Channel discharge

0y "0

o

(ft. - of water)

(cfs)
'Q, : - Discharge: intercepted (cfs)

Corryover (cfs)

D m 3 4 <

Time (sec) .
Efficiency (Q2/Q) x 100 %)

Top width of channel (f1)*

* Measurements. Token o'r s?oflon 2 feet 9 inches
stort of the inlet grating.

+ - Depth of channel (ft)*

upstream from the

:Volume of water intercepted (ft.3)

<

AH Q¥ T Qe Q| (swale) | (Bock) |
15.06| 1.62] 50.7 | 41.3 | 1.23 | 0.39 | 75.8] 3.83 0.253
13.30| 1.52| 48.0 | 41.0| 1.17 | 0.35 {77.0] 3.79 0.248
11.98| 1.45) 45.4| 41.3| 1.10 [ 0.35 | 75.7] 3.75 0.240
10.60| 1.36| 43:7| 41.4] 1.06 | 0.30 | 77.7| 3.71 0.235
9.351] 1.28] 41.4|40.7| 1.02]0.26 | 79.4| 3.63 : 0.229
- 7.91| 1.18] 39.8| 1.1 0.97 | 0.21 |82.1] 3.50 0.219
_6.72] 1.08] 37.0| 41.4{ 0.90 | 0.18 |82.8| 3.41 0.209|
5,43 0,98 34.0| 40.6| 0.84 ) 0.14 |85.4] 3.29 0.204
| 3.98|.0.83| 29.0| 41.3| 0.70 [ 0.13 | 84.5| 3.08 0.201
2.60| 0.67] 25.0| 41.3] 0.61 | 0.06 |90.3| 2.83 0.195
1.30| 0.48] 19.0| 21.7] 0.46 | 0.02 | 96.0| 2.54 . 0.183
0.39 0.26 6.26 [ 0.00 100.0| 2.13 0.155
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Test No.:

62

inlet: 4—Ft Special Date:  July 7, 1971.
| 1/8:1

daae

Long. Slope'—_ %% Swale Slope:_12:1 -

Back Slope:
Spread onto back slope

" Remarks:_Depth taken at toe of curb.

'AH: Pressure-head drop across.
: (ft. of water)

the orifice
Q; : Channel discharge (cfs)

Q3 =Q,- Qp: Carryover (cfs)

* Measurements taken af station 2 feet 9 inches '. upstream from the
start of the inlet grating.

"~ Qp,: Discharge intercepted (cfs)

O w3 4 <

_SYMBOLS

less than 0.05 ft.

Time (sec.)

Efficiency (Q2/Q, x 100%)
Top width of channel (ft.)*

Depth of !chonhel (ft.)*

:  Volume of water infercepted (ft.3)

CAH L Q vorT Qz Qs m (Sw?ﬂe) (Bchk) D
14.67| 1.60| 49.5| 41.8] 1.18 || 0.42 | 74.0| 3.37 0,0 0,276
13.34] 1.54] 46.8| 40.9| 1.14 [ 0.40 | 74.3] 3.29 0.0 0.270|
11.98] 1.45] ah.4] 41.5) 1.07]0.38 | 73.6] 3.21 0.0 0.264
10.75| 1.37] 43.5] 41.3] 1.05 | 0.32 | 76.9] 3.12 0.0 0.252
9.31| 1.28] 41.4| 41.3| 1.00 | 0.28 | 78.3| 3.04 0.0 0.242
8.01) 1.19) 38.8| 41.3] 0.94] 0.25 | 78.8/ 2.96 | 0.0 0.242
6.65| 1.08| 35.7| 41.4|.0.86| 0.22|79.8/ 2.83 | 0.0 0.239
5,25 0.95| 31.7| 41.1] 0.77] 0.18 | 81.1] 2.67 0.0 0.229
3.95( 0.83] 28.6| 40.9|0.70 | 0.13 | 84.2| 2.58 0.0 0.228
2.70| 0.68] 25.4{ 41.3| 0.62{ 0.06 | 90.5 2.46 0.0 0.214]
1.32| 0.48] 18.9| 41.5| 0.46] 0.02 | 95.1] 2.16 | 0.0 | 0.193
0.%6] 0.25 0.25| 0.00 [100.0| 1.75 | 0.0: |[0.166
b
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o Test No.:

Long. Slvope=

¢

f
1

63
% %

inlet:

6-Ft Special

Dater_ July 7, 1971.

Swale Siope:__12:1

Back Sloper__l_/ﬂ_l____

Spreéd onto back slope

Remarks:__Depth taken at toe of curb.

=

_AH&I Pressure-head drop across '

the qrifice (ft. of water)

SYMBOLS

'Q/ ¢+ Channel discharge (cfs)

Qp Dfschorge intercepted (cfs)
Qs =Q;- Qp: Carryover (cfs)

V.
T
om
B
D

less ;chan 0.05 ft.

!

Volume of water interéepted (£1.3)
- Time (sec.) ;

Efficiency (Q2/Q) % 100%)

. Top width of channel (f1.)*

Depth of channel (ft)*

H

* Measurements taken at station 2 feet 9 inches upstream from the

start of the inlet grating.

B B

L4711 0.00

AH , Q voT Q2 Qs M | (Swale) | (Back) D
14.63| 1.60] 53.5| 40.7| 1.32 ) 0.28 |82.1] 3.42 | 0.0 -|0.275
13.44| 1.55] 51.8] 40.6] 1.27] 0.28 | 82.2| 3.33 0.0 |0.266
12.00| 1.45| 48.8| 40.8| 1.20 | 0.25 | 82.4] 3.25 | 0.0 [0.260
10.70] 1.36) 47.2| a41.2| 1.15| 0.21 | 84.3] 3.13 0.0 0.248

9.55| 1.30| 45.9| 41,0 1.12 ) 0.18 |86.1| 3.04 | 0.0 |0.242
'8.00| 1.19] 43.1| 41.5| 1.04] 0.15 | 87.6 2.96 0.0 |0.242
. 6.81|- 1.10] 40.0| 41.5| 0.96 | 0.14 | 87.5| 2.87 | 0.0 |0.240

| 5.40| 0.97] 36.7| 41.4| 0.89 | 0.08 | 91.4 2.71 0.0 |0.235|
3.94 0.83) 31.2| 41.6] 0.75] 0.08 | 90.2 2.58 | .0 |o0.228

2.92] 0.71] 27.9| 41.6] 0.67| 0.04 | 54.2] 2.50 0.0 - |0.217

1.28] 0.47 0 100.0 2.21 | 0.0 |0.194
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