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d 

(3
) 

in
ve

st
ig

at
in

g 
a 

so
ur

ce
 to

 p
ro

vi
de

 d
om

es
tic

 w
at

er
 to

 th
e 

pr
op

os
ed

 re
si

de
nt

ia
l s

ub
di

vi
si

on
. 

 Ba
se

d 
on

 th
e 

C
ity

’s
 S

to
rm

 W
at

er
 S

ta
nd

ar
ds

, t
he

 p
ro

po
se

d 
pr

oj
ec

t m
us

t b
e 

de
si

gn
ed

 to
 h

an
dl

e 
th

e 
in

cr
ea

se
d 

st
or

m
 

w
at

er
 r

un
of

f 
fr

om
 a

 1
-h

ou
r, 

10
-y

ea
r 

re
cu

rr
en

ce
 in

te
rv

al
 s

to
rm

.  
Th

er
e 

ar
e 

tw
o 

op
tio

ns
 to

 m
iti

ga
te

 th
e 

in
cr

ea
se

 o
f 

di
sc

ha
rg

ed
 r

un
of

f 
du

e 
to

 a
 p

ro
pe

rty
 d

ev
el

op
m

en
t, 

re
no

va
tio

n,
 a

lte
ra

tio
n,

 e
tc

. 
 T

he
 f

irs
t 

op
tio

n 
is

 t
o 

co
nv

ey
 t

he
 

in
cr

ea
se

d 
ru

no
ff 

to
 a

 c
ol

le
ct

io
n 

sy
st

em
 w

hi
ch

 h
as

 a
de

qu
at

e 
ca

pa
ci

ty
 t

o 
ac

ce
pt

 t
he

 a
dd

iti
on

al
 f

lo
w

s. 
 T

hi
s 

w
ou

ld
 

re
qu

ire
 a

dd
in

g 
st

or
m

 d
ra

in
s 

be
lo

w
 t

he
 p

ro
je

ct
 s

ite
 o

r 
up

gr
ad

in
g 

th
e 

ex
is

tin
g 

st
or

m
 d

ra
in

 s
ys

te
m

 a
s 

th
e 

ex
is

tin
g 

sy
st

em
 i

s 
at

 o
r 

ne
ar

 c
ap

ac
ity

. 
 T

he
 s

ec
on

d 
op

tio
n 

is
 t

o 
re

ta
in

 t
he

 a
dd

iti
on

al
 s

to
rm

 w
at

er
 c

re
at

ed
 f

ro
m

 t
he

 
de

ve
lo

pm
en

t 
on

sit
e 

fo
r 

th
e 

du
ra

tio
n 

of
 t

he
 1

0-
ye

ar
, 1

-h
ou

r 
st

or
m

. T
hi

s 
is

 th
e 

m
os

t 
co

st
 e

ffe
ct

iv
e 

an
d 

re
as

on
ab

le
 

ap
pr

oa
ch

 t
o 

m
iti

ga
tin

g 
th

e 
ad

di
tio

na
l 

ru
no

ff.
  

Fu
rth

er
 d

ra
in

ag
e 

de
ta

ils
 a

re
 e

xp
la

in
ed

 i
n 

Se
ct

io
n 

3.
2 

“P
ro

po
se

d 
D

ra
in

ag
e 

A
lte

rn
at

iv
es

”.
 

   A
dd

re
ss

in
g 

th
e 

BW
S 

re
qu

ire
m

en
ts

 f
or

 a
 th

or
ou

gh
 a

nd
 c

on
cl

us
iv

e 
in

ve
st

ig
at

io
n 

of
 a

 n
on

-p
ot

ab
le

 w
at

er
 s

ou
rc

e 
fo

r 
irr

ig
at

io
n 

pu
rp

os
es

 w
ill

 b
e 

di
ffi

cu
lt 

w
ith

ou
t 

dr
ill

in
g 

ex
pl

or
at

or
y 

w
el

ls
.  

Th
e 

dr
ill

in
g 

of
 e

xp
lo

ra
to

ry
 w

el
ls

 w
ill

 b
e 

pe
rf

or
m

ed
 in

 fu
tu

re
 p

ha
se

s 
of

 th
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 p
ro

je
ct

.  
A

s 
th

e 
re

su
lts

 o
f d

ril
lin

g 
th

es
e 

w
el

ls
 a

re
 n

ot
 a

va
ila

bl
e 

at
 th

is
 ti

m
e,

 th
e 

ne
xt

 c
ha

pt
er

 w
ill

 p
ro

vi
de

 v
ar

io
us

 a
lte

rn
at

iv
es

 fo
r w

at
er

 a
va

ila
bi

lit
y 

to
 b

e 
fu

rth
er

 re
se

ar
ch

ed
. 

 Pr
ov

id
in

g 
a 

do
m

es
tic

 w
at

er
 s

ys
te

m
 fo

r 
th

e 
pr

op
os

ed
 r

es
id

en
tia

l s
ub

di
vi

si
on

 d
ue

 to
 th

e 
ex

is
tin

g 
in

ad
eq

ua
ci

es
 o

f t
he

 
ex

is
tin

g 
BW

S 
sy

st
em

s 
to

 m
ee

t 
th

e 
flo

w
 r

eq
ui

re
m

en
ts

 w
ill

 b
e 

an
ot

he
r 

ke
y 

is
su

e 
to

 b
e 

di
sc

us
se

d 
in

 s
ub

se
qu

en
t 

ch
ap

te
rs

.  
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E
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E
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E
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T
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T
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 r
es

ul
ts

 o
f 
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y 
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g 
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al

ys
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t 
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 t
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65
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 P
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A
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) 
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ev
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 P
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A
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io
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) 

pr
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fe
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nd
 p
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A
 c

on
ce

pt
ua

l 
si

te
 p
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n 

w
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 p
re

pa
re

d 
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se
d 

on
 t

he
 c

ri
te

ri
a 

di
sc
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se
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 t
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 f
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lo
w

in
g 

se
ct

io
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Pr

io
r 
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 t

hi
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Fi
na

l 
PE

R
, 

a 
co

nc
ep

tu
al

 d
es

ig
n 

w
as

 p
re

pa
re

d 
th

at
 c

on
si

st
ed

 o
f 

a 
ce

m
et

er
y 

ex
pa

ns
io

n 
an

d 
20

-l
ot

 r
es

id
en

tia
l 

su
bd

iv
is

io
n,

 
al

so
 k

no
w

n 
as

 t
he
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F

or
m

er
 P

ro
po

se
d 

A
ct

io
n”

. 
Si

nc
e 

th
en

, 
a 

“R
ev

is
ed

 P
ro

po
se

d 
A

ct
io

n”
 h

as
 b

ee
n 

im
pl

em
en

te
d 

to
 

in
co

rp
or

at
e 

a 
ce

m
et

er
y 

on
ly

 e
xp

an
si

on
. 

Fo
r 

th
e 

co
nc

ep
tu

al
 s

it
e 

pl
an

 f
or

 b
ot

h 
ac

ti
on

s,
 s

ee
 C

on
ce

pt
ua

l 
Si

te
 P

la
ns

 i
n 

A
pp

en
di

x 
F 

an
d 

G
, r

es
pe

ct
iv

el
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3.
1

P
R

O
P

O
SE

D
 E

R
O

SI
O

N
 C

O
N

T
R

O
L

 M
E

A
SU

R
E

S 

T
he

 e
xi

st
in

g 
so

il
s 

ar
e 

cl
as

si
fi

ed
 a

s 
ha

vi
ng

 m
od

er
at

e 
to

 s
ev

er
e 

er
os

io
n,

 t
he

re
fo

re
 t

em
po

ra
ry

 a
nd

 p
er

m
an

en
t 

er
os

io
n 

co
nt

ro
l m

ea
su

re
s 

ne
ed

 to
 b

e 
im

pl
em

en
te

d 
as

 b
es

t m
an

ag
em

en
t p

ra
ct

ic
es

 (
B

M
P’

s)
 d

ur
in

g 
co

ns
tr

uc
tio

n.
 A

n 
ad

di
ti

on
al

 
B

M
P 

w
ou

ld
 b

e 
to

 b
eg

in
 c

on
st

ru
ct

io
n 

du
ri

ng
 d

ry
 m

on
th

s 
of

 t
he

 y
ea

r.
 T

em
po

ra
ry

 e
ro

si
on

 c
on

tr
ol

 m
ea

su
re

s 
in

cl
ud

e 
us

in
g 

si
lt 

fe
nc

es
, 

st
ab

il
iz

ed
 c

on
st

ru
ct

io
n 

en
tr

an
ce

s,
 c

at
ch

 b
as

in
 a

nd
 i

nl
et

 p
ro

te
ct

io
n,

 a
nd

 d
us

t 
co

nt
ro

l. 
Pe

rm
an

en
t 

er
os

io
n 

co
nt

ro
l m

ea
su

re
s 

in
cl

ud
e 

gr
ad

in
g 

to
 p

ro
vi

de
 p

ro
pe

r 
dr

ai
na

ge
. E

xp
os

ed
 a

re
as

 w
il

l b
e 

pa
ve

d 
or

 g
ra

ss
ed

 a
nd

/o
r 

la
nd

sc
ap

ed
 to

 m
at

ch
 a

dj
ac

en
t l

an
ds

ca
pi

ng
. G

ra
ss

 s
od

 w
il

l b
e 

pl
an

te
d 

to
 m

in
im

iz
e 

er
os

io
n.

  

Pr
op

er
 g

ra
di

ng
, 

pa
ve

m
en

t 
an

d 
pe

rm
an

en
t 

gr
as

si
ng

 a
nd

 l
an

ds
ca

pi
ng

 o
ve

r 
al

l 
op

en
 a

re
as

 c
re

at
ed

 b
y 

th
e 

gr
ad

in
g 

op
er

at
io

ns
 w

il
l m

in
im

iz
e 

so
il

 lo
ss

 f
ro

m
 th

e 
si

te
 to

 a
cc

ep
ta

bl
e 

le
ve

ls
.  

T
he

 a
bo

ve
 m

en
ti

on
ed

 p
ro

po
se

d 
er

os
io

n 
co

nt
ro

l 
m

ea
su

re
s 

w
il

l 
m

in
im

iz
e 

po
te

nt
ia

l 
se

di
m

en
t 

ru
no

ff
 t

o 
ex

is
ti

ng
 

dr
ai

na
ge

 f
ac

il
iti

es
, r

ed
uc

in
g 

th
e 

so
il

 l
os

s 
to

 a
cc

ep
ta

bl
e 

le
ve

ls
. D

ur
in

g 
co

ns
tr

uc
tio

n,
 th

e 
co

nt
ra

ct
or

 w
il

l 
us

e 
m

ul
ch

in
g 

to
 p

ro
vi

de
 t

he
 n

ec
es

sa
ry

 e
ro

si
on

 c
on

tr
ol

 a
s 

th
ey

 p
ro

ce
ed

. 
T

he
 p

er
m

an
en

t 
er

os
io

n 
co

nt
ro

l 
m

ea
su

re
s 

pr
op

os
ed

 w
il

l
pr

ot
ec

t t
he

 s
it

e 
ag

ai
ns

t f
ut

ur
e 

so
il

 e
ro

si
on

.  

3.
2

P
R

O
P

O
SE

D
 I

N
F

R
A

ST
R

U
C

T
U

R
E

 A
N

D
 F

A
C

IL
IT

IE
S 

P
ro

p
os

ed
 G

ra
di

ng
 C

on
ce

pt

T
hi

s 
PE

R
 h

as
 b

ee
n 

pr
ep

ar
ed

 w
ith

ou
t 

a 
ge

ot
ec

hn
ic

al
 r

ep
or

t 
or

 d
et

ai
le

d 
to

po
gr

ap
hi

c 
su

rv
ey

. 
T

hu
s,

 t
he

 f
ol

lo
w

in
g 

as
su

m
pt

io
ns

 h
av

e 
be

en
 m

ad
e 

du
ri

ng
 th

is
 p

la
nn

in
g 

ph
as

e:
 

1)
A

ll
 s

oi
ls

 a
re

 id
en

ti
ca

l a
nd

 u
se

ab
le

 f
or

 la
nd

sc
ap

in
g,

 c
em

et
er

y 
ac

ti
vi

ti
es

, a
nd

 c
ut

/f
il

l, 
2)

A
ll

 a
re

as
 a

re
 g

ra
da

bl
e 

ex
ce

pt
 th

e 
ar

ea
 w

ith
in

 th
e 

cu
lt

ur
al

 p
re

se
rv

at
io

n 
ar

ea
 a

nd
 h

is
to

ri
ca

l s
it

es
 in

cl
ud

in
g 

an
y 

ro
ck

 c
ro

p 
ar

ea
s,

  
3)

M
ax

im
um

 s
lo

pe
s 

fo
r 

th
e 

pr
oj

ec
t 

ar
e 

eq
ua

l 
to

 e
xi

st
in

g 
sl

op
es

. 
 T

hu
s 

th
e 

m
ax

im
um

 s
lo

pe
s 

w
il

l 
be

 
es

ta
bl

is
he

d 
at

 5
0%

 (
2 

H
or

iz
on

ta
l:1

 V
er

tic
al

),
  

4)
A

ll
 s

oi
ls

 a
re

 id
ea

l a
nd

 w
ill

 n
ot

 s
w

el
l o

r 
co

m
pa

ct
 d

ur
in

g 
gr

ad
in

g 
ac

tiv
it

ie
s,

 
5)

G
ra

di
ng

 a
ct

iv
iti

es
 w

il
l 

no
t 

cr
ea

te
 a

ny
 t

yp
e 

of
 l

an
ds

lid
es

, 
ro

ck
 f

al
ls

, 
er

os
io

n,
 f

lo
od

in
g 

or
 d

an
ge

ro
us

 
si

tu
at

io
ns

 w
hi

ch
 m

ay
 a

ff
ec

t d
ow

nh
ill

 p
ar

ce
ls

, a
nd

 
6)

G
ra

di
ng

 w
ill

 n
ot

 s
ev

er
el

y 
al

te
r 

th
e 

na
tu

ra
l 

dr
ai

na
ge

 w
ay

s 
fo

r 
th

e 
pr

oj
ec

t 
ar

ea
 a

ff
ec

ti
ng

 d
ow

nh
ill

 
re

si
de

nt
s.

 

T
hi

s 
PE

R
 h

as
 b

ee
n 

pr
ep

ar
ed

 w
ith

 c
er

ta
in

 c
ri

te
ri

a 
pr

ov
id

ed
 b

y 
H

M
P 
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r 

ce
m

et
er

y 
ac
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vi

ti
es

: 
1)

T
he

 m
ax

im
um

 s
lo

pe
 f

or
 u
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bl

e 
ce

m
et

er
y 

pl
ot

s 
is

 e
qu

al
 to

 o
r 

le
ss

 th
an

 2
0%

 (
5 

H
or

iz
on

ta
l :

1V
er

ti
ca

l)
, 

2)
T

he
 m

ax
im

um
 d

is
ta

nc
e 

to
 a

 c
em

et
er

y 
pl

ot
 is

 1
50

 f
ee

t f
ro

m
 th

e 
ro

ad
w

ay
, 

3)
T

he
 o

ve
ra

ll 
ea
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hw

or
k 

qu
an

tit
y 

m
us

t b
e 
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pr

ox
im

at
el

y 
70

,0
00

 c
ub

ic
 y
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ds

 o
f n

et
 f

il
l, 

an
d 

4)
E

ac
h 

ph
as

e 
of

 t
he

 p
ro

je
ct

 m
us

t 
ro

ug
hl

y 
eq

ua
liz

e 
cu

t 
an

d 
fi

ll 
qu

an
ti

tie
s.

  
D

ev
el

op
m

en
t 

ph
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g 

w
il

l 
be

 
de

te
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in
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 i
n 

th
e 

de
si

gn
 p
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 o
f 

th
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 p
ro
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 a
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 n
ot

 d
ur

in
g 

th
e 

pl
an
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 p
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se
. 

T
hi

s 
w
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w
 f
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th
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na
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 c
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o 
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f 
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y 

so
il

 d
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e 
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pr

oc
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 A
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l 

w
il

l 
co

m
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l 
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"Former Proposed Action"
Residential Fireflow Calculations (Uphill Road)

Hawaiian Memorial Park
SSFM International, Inc.
Proposed Fire Hydrants on Uphill Road

FH near Cul-de-sac
FLOW CALCULATIONS

EQUIVALENT LENGTH IN SERIES: EQUIVALENT LENGTH IN PARALLEL: TOTAL LENGTH OF PIPE:
LENGTHS:

Le Le 800.00
L1 (ft) 800 L1 400
De (in) 8 De 12
D1 (in) 8 D1 8
Ce 110 Ce 110
C1 110 C1 110

L2 6392
Le = 800 D2 12
say C2 110 TOTAL: 800.00 FT
Le = 800.00 ft.
Equivalent length Le = 1139.4645

say
FORMULA: Le = 1139.46 ft.
Le = L1*(De/D1)^4.8704 * (Ce/C1)^1.852

FLOW IN GPM STATIC PRESSURE (res 3/4 - fh ele)/2.31
Res top 360
Res bot 340
Res 3/4 355
fh ele 264
Hf 45 Static Pressure = 39.39394
Lt 800.00 say
C 110 Static Pressure = 39 psi
D (in) 8

Q = 1553.548231 FH# W-0690
say

Q = 1554 gpm w/o consumption

Q = 448.895*(((D/12)^4.8704*(C^1.852)*Hf)/(4.727*L))^(1/1.852))

FH near Residential Lot 20
FLOW CALCULATIONS

EQUIVALENT LENGTH IN SERIES: EQUIVALENT LENGTH IN PARALLEL: TOTAL LENGTH OF PIPE:
LENGTHS:

Le Le 415.00
L1 (ft) 415 L1 400
De (in) 8 De 12
D1 (in) 8 D1 8
Ce 110 Ce 110
C1 110 C1 110

L2 6392
Le = 415 D2 12
say C2 110 TOTAL: 415.00 FT
Le = 415.00 ft.
Equivalent length Le = 1139.4645

say
FORMULA: Le = 1139.46 ft.
Le = L1*(De/D1)^4.8704 * (Ce/C1)^1.852

FLOW IN GPM STATIC PRESSURE (res 3/4 - fh ele)/2.31
Res top 360
Res bot 340
Res 3/4 355
fh ele 263
Hf 46 Static Pressure = 39.82684
Lt 415.00 say
C 110 Static Pressure = 40 psi
D (in) 8

Q = 2240.727829 FH# W-0690
say

Q = 2241 gpm w/o consumption



"Former Proposed Action"
Residential Fireflow Calculations (Downhill Road)

Hawaiian Memorial Park
SSFM International, Inc.
Proposed Fire Hydrants on Downhill Road

FH near Cul-de-sac
FLOW CALCULATIONS

EQUIVALENT LENGTH IN SERIES: EQUIVALENT LENGTH IN PARALLEL: TOTAL LENGTH OF PIPE:
LENGTHS:

Le Le 850.00
L1 (ft) 850 L1 400
De (in) 8 De 12
D1 (in) 8 D1 8
Ce 110 Ce 110
C1 110 C1 110

L2 6392
Le = 850 D2 12
say C2 110 TOTAL: 850.00 FT
Le = 850.00 ft.
Equivalent length Le = 1139.4645

say
FORMULA: Le = 1139.46 ft.
Le = L1*(De/D1)^4.8704 * (Ce/C1)^1.852

FLOW IN GPM STATIC PRESSURE (res 3/4 - fh ele)/2.31
Res top 360
Res bot 340
Res 3/4 355
fh ele 230
Hf 79 Static Pressure = 54.11255
Lt 850.00 say
C 110 Static Pressure = 54 psi
D (in) 8

Q = 2037.424692 FH# W-0690
say 
Q = 2037 gpm w/o consumption

Q = 448.895*(((D/12)^4.8704*(C^1.852)*Hf)/(4.727*L))^(1/1.852))

FH near Residential Lots 8 & 9
FLOW CALCULATIONS

EQUIVALENT LENGTH IN SERIES: EQUIVALENT LENGTH IN PARALLEL: TOTAL LENGTH OF PIPE:
LENGTHS:

Le Le 650.00
L1 (ft) 650 L1 400
De (in) 8 De 12
D1 (in) 8 D1 8
Ce 110 Ce 110
C1 110 C1 110

L2 6392
Le = 650 D2 12
say C2 110 TOTAL: 650.00 FT
Le = 650.00 ft.
Equivalent length Le = 1139.4645

say
FORMULA: Le = 1139.46 ft.
Le = L1*(De/D1)^4.8704 * (Ce/C1)^1.852

FLOW IN GPM STATIC PRESSURE (res 3/4 - fh ele)/2.31
Res top 360
Res bot 340
Res 3/4 355
fh ele 250
Hf 59 Static Pressure = 45.45455
Lt 650.00 say
C 110 Static Pressure = 45 psi
D (in) 8

Q = 2011.576128 FH# W-0690
say 
Q = 2012 gpm w/o consumption
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Sewer Design Peak Flow Calculations
(Cemetery Expansion and 20-Lot Residential Subdivision)

MGD = millions of gallons per day
CPA = capita per acre
GPCD = gallon per capita per day
GAD = gallon per acre per day
GPD = gallons per day

Average daily per capita flow average flow of wastewater: 80 gpcd
Total Capita GPD

Residential (home) no. of homes = 20 80 6400 no. of acres = 4.98
Residential (apartment) no. of units = 0 0 0 no. of acres = 0
Central Business no. of acres = 0 0 0
Community Business no. of acres = 0 0 0
Neighborhood Business no. of acres = 0 0 0
Resort no. of acres = 0 0 0
Apartment (high density) no. of acres = 0 0 0
Apartment (medium density) no. of acres = 0 0 0
Apartment (low density) no. of acres = 0 0 0
General Industry no. of acres = 0 0 0
Waterfront Industry no. of acres = 0 0 0
School/Comfort Station 100 2500 no. of acres = 0.34435
Institution (hospital, etc.) 0 0 no. of acres = 0

Total acres = 5.33 180.00
Average Wastewater Flow 8900.00 GPD

0.01 MGD

Maximum Wastewater Flow Flow factor (Figure 22.2.4) 5 0.045 MGD

Dry Weather Infiltration/Inflow
Sewers laid above or below the above 5 900.00 GPD
normal ground water table? (gpcd) 0.001 MGD

Design Average Flow 0.0098 MGD

Design Maximum Flow 0.0454 MGD

Wet Weather Infiltration/Inflow
Sewers laid above or below the 1250 6661.39 GPD
normal ground water table? (gad) 0.007 MGD

Design Peak Flow 52061.387 GPD
0.052 MGD



Sewer Design Peak Flow Calculations
(Cemetery Expansion Only)

MGD = millions of gallons per day
CPA = capita per acre
GPCD = gallon per capita per day
GAD = gallon per acre per day
GPD = gallons per day

Average daily per capita flow average flow of wastewater: 80 gpcd
Total Capita GPD

Residential (home) no. of homes = 0 0 0 no. of acres = 0.00
Residential (apartment) no. of units = 0 0 0 no. of acres = 0
Central Business no. of acres = 0 0 0
Community Business no. of acres = 0 0 0
Neighborhood Business no. of acres = 0 0 0
Resort no. of acres = 0 0 0
Apartment (high density) no. of acres = 0 0 0
Apartment (medium density) no. of acres = 0 0 0
Apartment (low density) no. of acres = 0 0 0
General Industry no. of acres = 0 0 0
Waterfront Industry no. of acres = 0 0 0
School/Comfort Station 100 2500 no. of acres = 0.34435
Institution (hospital, etc.) 0 0 no. of acres = 0

Total acres = 0.34 100.00
Average Wastewater Flow 2500.00 GPD

0.00 MGD

Maximum Wastewater Flow Flow factor (Figure 22.2.4) 5 0.013 MGD

Dry Weather Infiltration/Inflow
Sewers laid above or below the above 5 500.00 GPD
normal ground water table? (gpcd) 0.001 MGD

Design Average Flow 0.003 MGD

Design Maximum Flow 0.013 MGD

Wet Weather Infiltration/Inflow
Sewers laid above or below the 1250 430.44 GPD
normal ground water table? (gad) 0.000 MGD

Design Peak Flow 13430.441 GPD
0.013 MGD
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