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Stormwater Division

MEMORANDUM

DATE: March 10,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: yR0l0

PIN: 232u0AC]6

Subdivision, Tract, Business or Owner
Name (if known):

Property Descriptionl

Site Address:

Box 9

Agreements:(infitcuofwrtrrc) N Book or Doc#:

Comments

Saint Olafs Catholic Church

Church site

104 Norge Lane

I)rawer: 5

Page:
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STORMWATER DRAINAGE AND BMP CALCULATIONS

FOR

ST. OLAF PATRON SAINT OF NORWAY CATHOLIC CHURCH

BY

DJG, INC.
1006 RICHMOND ROAD

WILLIAMSBURG. VA 23185

SEPTEMBER 28, 1.994

DJG COMMISSION NO. 1930831

q\'r$t"('

YR oto

DrIOUNC-JOHN5ON CROUP, INC
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Drt Stomgs

7.

IaN{PONARY SEDIMENT BASIN DESIGN DATA SIIES:T

(with or without ar emcrgcrcF qpi[*ay)

Misinrn reguired vohrmc *-fl al $* r Total Drainage Arcs (a€rcs).

f,f eu yds, x ,,V I acn:s s

hjcct

Basin # Iocatlon 7&*tro

Toal area draining to ba$n- z r a.-c

rtedn Vaturqq fr 'g_n

Wet Storage

L Miuinun reguired nolume = 67 qL yds, x Total Drainage Area (acres).

67 ar" yds. x ?.1 - acres = f?X+ ar. yds

L Arailablc basi! rolrrme = .f13 er. $s. at eleuatioa lol,r;- . (From
srage - clevation ouve) 

- 

-
3. f,**""t$gf" al yds 1s sltnin reryircd rolune..

' Elcration orrespondiag to rcquhed rohrme = imrcrt of &c Ccn etcri4g
orifrce"

4. Availablc volune before deanout reqrired.

33 cu. yds. x 4t acrqt = Jrs.3 ar. yds

Elevatiou corresponding to clcanout lerrcl - lo/Fg,
(From Storagc - Elevation Curvc)

Distascc qqq iwert of the d€Mratsring orificc to d,eanout lewl * l.q{ fr.
f l,vttTf tE tttt?lt-'ry - &v lt ,

3.t4

m-l12

%,7 ol yds
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9.

10.

I
I
I
I
I
I
I
I
I
fr
I
I
I

3'14

Total ayailable basin rrolgme at crest of riser. = 676,6 ol yds at
elevation qf.q . (From Storage - Elcuatios Orve)

' lvlinimum = 134 cu yds./agc of pul drainage area

Diamctcr of daratcring orifre * - ./?. , in"

Dianstmofflcxibtcafting - /d. in (dianeter of dcmatcring ci6e
phs 2 inds).

Preliminary Desigrr Eletrado*

1L

Top.ofDam * toC{
t

Dcgip lfigb Wstcr = !o{,4 \ 
,

UPtroamToc of Dn'n = 
-4W

'Bpsin,Sme

IL J+n8th pf, nqgt'
Effcctilre Slidth

If > 2, baf,es ar€ not rcgrired

If < ! baflcs are required

Rrmoff

Ul. Oz rs Q,t?t C& (Fron Cbapter 5)

(Frcm Chrytcr 5)u' aei a ,i.7$ c8

Princioal Soitlwarr Desisn

15. Witb eeqlgp,nsy-spillcray, rcquired spmnray capacity Qp = q s 6 .l7{ e"
(riscr aEd barrel)

yfthos ggcrge5y spilluray, rc$ired qpilhray capacity Qp * Q2t - 

-c8L
(riser and barrcl)

/oa,
,gb

,/v

T-

I
I
ll
I
I Itr - 113
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3.L4

I 16. witb encrgencr spillrry

I Asnrmcd anailable hcad (h) :a , q',# A $leing q)
h a Crcst of Encrgcncy Spilway Etaration - Crcst of Riscr Et€nradoo

I
Without emcrgcacy spithrqp

I 
^*,-; 

aYailablc o* *, - ft (Usiry azj)

I h !,, Design lfigb Warcr Etevation - C;r6t of Riser Elcsadon

I 
"i7' 

]:Y::"-'l 
= +ir. Actuslbcad(b) = /i{a

(Fmm Ptarc 3.14{J

I I!8g: Avoid orifrcc Bo,r onditions. . 
:

I 
' l& * l€ngth 0) - ltj ft.

Ilcsd (lf) on barral erougb cubankncd - f, 6f ft- (*rA Ar,r)

I (From Platc 3.r+:t).

I 1e. 
:rr.t T..* 

= t{ ia.

(From Plarc 3.1+B [concrete pipe] or P1arc.3.1+A tcornrfrcC prpcD.

I N. Trash rack ad anti-vortcx derrice

I Dialncts - ,{! _ incbcs.

' Hsigbt o /7 inches.
.I
I r-tr,h\- (From Tablc 3.14-D).

I Fmergency Spilturryr Design Z.'l'. a t 7'Z

I 2L kquircd ryilluray capaAty O. rB Q2r - Qp -. . i.4t9, c& '

(_

I
t

I ZL Bonom wide G) = 8 fr; tns doPc of the 6pfj chennel (3) a
I , .t ftfooq audffimm length of &c €*it €e8lnrt (x) '"3) ft.

ffiCttc3.14{). t

Itr - 114
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I
tgvz

| ^Arrti-Seeo Collar Design

I 
A. D€pth of warcr at principal spillway crest CYJ - re,il

Slope of nptream fae of embanlmc,nt F) - ? :L

I $opc of principal spitlvay barrcl $) = I.tt To

I of barrel in saurarcd zons Q) * 14 r . a

?A, Numbcr of collars reqrrired - --J- dimcssions -'-f65-W'
I (from Plare 3.r+n).

I Finai Design Eievadons

I 
25. Top oi Dam = to1.t

Dcsigl ISgh Wate,r * ll\!(\&( .,

I EncrgencY SPiltwaY Crest = ra7' o

i Y'|YT'-YPcilratcrhg Orifrce Invert = nt.f

I Oeasout Elclatiou !! ,lo{.(t'
I Elcnation of Upsuerrn Toc of Dam
I or Excavared Bonom of $tet Sorage

Area" (if excaration was pcrformcd) !t bq,9'

I
l'
I
I
I
I
I m-lr

3.14
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-i a'.: i "i

,:.:i.r:_:-
".1 ii" i.. : i.:; i:_ii',l ;ii ii+

li|]::. i:-.:i'j ::-i-CFi;..] ::iil;] Airj#;_.i'E i :j = : .,i E:+F;
iii;;r-rIi,.r*Gi *,18i1 ir-lf,,tE:Ji = F.7
AiifFiiiGE 5L!:FE ilF DFir,iil,.lrii:E ARE:* i.Zi =
HYDFr:+ULIr: !Ei'iGTH tFTj = ,3I{::
ii'lF't:R\.rIr:ilE SiiF:FAi:E (ii) = 1r:t
HYCRIIIJLII] LEI-]ETH I"IEDIFIED 0,.} = :
CEl"lF tf 5 i TE CUF:VE t{Ul"lFER = f,9
SLTFE ADJUSTI'IEI.JT FACTOF: = .9f,
FUNOIT'JG ADJUSTHET'IT FAtrTDR = 1

RESULT5 EF HYDF:AULIE CALCULATITIhIS
t$[5 TR-55 & TF'-14? FF:BEEIUF:ESi

I{ATET-T5HE|' LAE AI}JUST=D T II"IFER. AF:EAs & f,H*i{. ]F.IF'TCV. ) I5
TII"IE OF CONCEIITHATIIJh] ADJUSTED I5 " 574 HCUFS
TI-{E F'EAh:: DISI:HAFIGE FROI'I THIS hJATERSHED i5 (.} C.F.5.

THE FCLLEI^JIF.I{] ARE TIf'tE II{CREI'IEI'.ITS ANII BRDIFIATES trF THE
II.JFLOI{ HYDRDGRAFH

; -'i'::i

-q.ilrt Ht-;! lH'i:

( HFURS )

.138
. ?73
.413
5=1

. &BE

.83,5

.964
1. 1{] 1
I ?-ia
r.377
{ F{ trr. .jr'*
1"65:
1.78F
1 Aa7

(c. F.5, )

o
o

f-l

(:,

0
rJ

t)
(-J

,-r

{J
11

t1

0

r_lro

elt
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i:,Fi::* t1i::i,ji:LiF i'ii:i., i 5i_!._ yF; E Tmiit

i !'.r;'i i-- 1-1;::l !'ili..l l.::i-i'r

LIEEISFl s'iCRi{ FilR *i{ALYSIS = St:r YEAR
ERr.tIf iiqiiE *Fi[rq ir:iCi:E5i = +.7
/IIJETTAGE SLIJFE EF BRAINAEE ARE:I {},.} = .1

HYDF:IIULIE LEf.l6TH (FT) = 65e
II'|FERVIEiiS SIJRFACE (L, = 1u
HYDRTIULTl: LEF]ETH I"IODIFIED (:{) = !
COPIFOSITE CURVE NLiPIEEF: = J9
SLOF'E rlDJUSTl1Eflf FACTOR = .93
FOFIDI|{G ADJUSTHENT FAf,TtfF: = 1

REEULTS DF HYDF:AULIC CALtrULATICINS
(SCG TFr-55 & TF-14? FR0CEDURE5)

hIATEF:5HED LAG ADJUSTED (Il"lFER. AREAS Ea trHAN. IPlPRtfV.) IS .344 HgURs
TII-IE OF CONCEI\JTRATIIfT.I ADJUSTEI] IS .374 HOURS 

r
THE F.EAH: DISCHARGE FROI"I THIS hIATERSHED I5 3 C.F.S.

THE FELLOI{ING ARE TII'IE INtrREI"1ENT.5 AND ORDINATES OF THE
IFJFLOId HYDRDGRAFH

(H0uR5) (C. F.5. )
{}ro

.13s

.375
';413

. 8=6
.954

o
o
o

. .55 1 j., t,-. ._ ,,' 
. 6EB . 5OBO(IO t

lqT
? 711

1. 101 3. OgE
1. ?f,9 ?.66
L .A77 L .94c.
1.514 f.i3r.
1.653 ,5170001
L.749 . TIJ7
t.9?7 C,
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i:.1= T- :i EiJ r i F,U;.'t ::iil j-

,ilrjF LiT iiES i i::\i DA'1-,+

DESIGI.T STURl"l FifR rlr'iHLYSiS = S{:r YEAF:
FF:AII.Jf;GE AREA (Ai.]Rif5) = 7. 1

AVEFJF1EE SLDF'E OF DFIft]I"i*'3E AF:EA (;{} = 3
HYDFTAULIf, LEFIGTH (FT) = 65rJ
II'IF,ERI.JIOUS SURFACE ('!) = ?&
HYDRAULIC LEI\.IGTH MOOIFIED (il} = 4{]
cErl"lFtrSI-rE CURVtr NUI"IFER = sf,
SLOF.E ANJUSTNENT FACTOF: = .9f,
FDNDIF]f: ANJUSTI,IENT F*trTOFI = 1

RESULTS OF HYL1RAULIC CALCULATIOF]S
(SC5 TF:_55 & TF-149 FROCEDURES)

hJATERSHED LAtf ADJUSTED (II'IFER. AF:EAS & CHAI\I. II"IF.ROV. } I5 .139 HtrUFs
TII,|E CF trBNCENTFATION ADJUSTED IS .:31 HOURS
THE FEAI{: DISCHAREE FROt't THIS |JATEF:SHED IS 15 C.F.S.

THE FOLLThIING ARE TII'IE IT.JCREI"IENTS AND ORDINATES OF THE
IFIFLBIIJ HYDROERAFH

('HOURS ) ( C. F. S. )
or0

. o55' {{{''rI.lJ.

.166, ;3""

.277

.3f,?
. f,BB
,443
.499

EENr -J -J'f
.609
.6b3
.7?

---{77b

.347
qr T

i.. -t r
4.733
7.94:3
1 1.64?
14.81,5
15.497
1f,.416
9. 3{)f,u{l1
5.698
?.8115
.857
o

STAGE DIStrHAREE STOFI&GE(FT) {CFS) (CF)

- 5 ,74 46115
.7= 1.51 TLqA
1 I gE7t7
1 . "5 ?. 3v- 136 16
1.5 ?.7= 15418
r.73 3. Of, tA357
? 6.8 ?1157
3.5 13. tf, ?7t)43
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-i-l-'rtr F,;i-Ltf ;..r 1,'iil

( H|fUF{5 i
r). t](j{:)
{i. {)55
.-r lt{

{1. 16rr
0.23:
t:!.277
r1.33?
0. f,98
0.44f,
+.499

O. 6tJv-
0.665
O.7?()
fi.77b
0.8f,1
Q.886
Cr.94?
0.s97
1. rlsf,
1. 108
1. 16f,
1.319
t.?74
r. s:e

, 1.385
. L.44D
1.496

+F:il "i ii.!E Ii.iL,:ii:i"ii:i!-i5 iiiljr'.lF:i1.iiliii iE- :F i!.iL
trr_i 

-i-FLi_-itt 
!-iY cili:Ft*i:'ii

l i'-

(J. {:!i:r4
r'rra.-1(_, ! rJii
.'\a .1rJ.r_!f.+

{1. 184
al T?Cl
(1. 675
I = nEr..itJ
1.90:
?. -t73
'1 c;a'rL-4. *rJU
.f ATF
T AA.1

=.54A3.59f,
3.5f,1
?.47 L

4{nl...+L-i.
?.344
?.3S3
3.219
2. 157
?.097
3.()34
I.q76
1.9(J5
L.8'37

, L.77 L

I.7()7
1.551 1 .64d
1.6116
1.66"
L.7L7
L.773
1.8?E
1.88f,
1. ?39

-7.994/ z.osc,
a] t flEi

1.587
1.5.ltl
L.434
L.37t)
1.??1
t.?L7
L. L47
1. OA1
1.019
O.96t1

f,tAXIl{uH ouTFL0hl I5 2.666 C.F.S.
t'lAXIl'1ul't STAGE I5 1.45"941 FT.
I'IAXIMUII STOF:AEE I5 14Bg'] CUBIC FEET

YR010_SAINT_OLAFS_CATHOLIC_CHURCH - 022



H
il

H
LI

N
E

r o () :J o

zo
o

,"
{t

lo
oo

lb
 a

6'
l'\

 w
o

l$
'=

 g

[lF F
F

T

IH
2 

rlr
dx *$ s E

5
>

E
'

-a
 9

p
m

 6
u,

g 
<

9

F
 E:

 $
- 

ou
l

{(
,

J-
l O
@ z{ a r m rr
l

{

l, -t o o o t+ z o
! 

-.
.

1' -l o o o a,
+ (f o a o

a o 3 -r
l

-t o -o c o :l o I

t/'
rl il I

ll tl '+
.1 |-
I al ill 'l

R
U

N

E
h

w
T

I
\

r)
v

d
}}

F
R

O
M

'l
f

s\
U

U
o

T
I

r\
a

n
st

T
O

z.

ir, U
-+

,1 }'
o o

a .i.
t o

) s
p It o

I 0
^l

\ I
N

C
R

E
M

E
N

T
n rr

l I C
) n m vl

n (-

f -5
)

.o
s -s -o

,e ]t
I o

oo vt
('\ ul

I o
P oq

. \

o q
T

O
T

A
L

a $
C

a 8
P $

s .r
J ut

$ o o
P .D O

!

o -G
|

or
I 4 oo

o $
a +

t
aq

R
U

N
-O

F
F

 C
O

E
F

F
.

t I
P F

P 00 6\

F o a
s (^

l o
5> "t o

o u e
o s

$ h
o F

IN
C

R
E

M
E

N
T

A
L 

C
A

v s
Lt b

P -s
p o 0a

s o
w 6r

P -9 s
I o

I s
p 5\ 6\

A
C

C
U

M
U

LA
T

E
D

C
A

z I o 'rl -r
-l

T
O

 |
N

LE
T

/
U

P
P

E
R

 R
E

A
C

H

.'l r o{ €= rm sR 7

W
IIH

IN
 R

E
A

C
H

C
O

N
V

E
Y

A
N

C
E

f (l
F oq

$) }
Lt

s {
s F

s *,
F

,
L.

,
t (>

F ()
T

IM
E

 O
F

C
O

N
C

E
N

T
R

A
N

O
N

tl o
$ o

{ n
st ]D

1'
l o

}| o
il a,

N o
JJ o

:r
f

O
IN

T
E

N
S

IT
Y

}' (t
l

n ul
t\ n A

I

P t\ h,
- tr

a $
i\ +

l
L,

,

p *l o
s ;\ L'

F t\ |it

c) 'Y
l a

D
IS

C
H

A
R

G
E

I
I

I
I

l., .*
qJ * !

ro t
ft =

oc
I

I
P

IP
E

 S
IZ

E
-o ! m I C

)
:E z

iil *" n
fo 93 il,

<
d\ rt fr rr

t

I
I

l
I

I
*, s* F

u -

C
H

A
N

N
E

L
S

E
C

T
IO

N

P c. +
l tl

p o o
9 o ,{

9 o € .o

o b o l'l

o x n

P q {

P
, ) h

s b o \

e I e

T
] J T {

S
LO

P
E

9J +
l \ v

\y :c * w

ro \J .{
F il

(t
r 5

!\ I
t' * ( f

s |'l *l
JJ .R w

tI\ .o -o
f-

, T
l

tJ
l

C
A

P
A

C
IT

Y
F

U
LL

L rn r (f rr
l a

.o b {
3r oa .d

p rJ
!'' *

q
n

t r"
,

!^
t

+
J

* v
p +

'r'
l 't a

IE
LO

C
IT

Y

F
U

LL
q !\

P + rJ

U
9\ p G

,

ltl rt
l

vt

N
\

\tl
s .l.

l s
3, 5\ -D

s * ^|

.r
{ *

-r
l

-o a
D

E
S

IG
N

\E
LO

C
IT

Y
c) z

ul "!
.

-c
t

o_
D .r

l T
*f o

N [n
{ o

x s_
+

, w
+

J \t\
w 8

-r
'l {

C
O

N
\E

Y
A

N
C

E
LE

N
C

T
H

I
0 t o

d t\
t

o

tr o (l) o

,t * tJ

> t N .J

c) r il IJ

() rJ (t
\ /,

o \ u d\

O * o o

*, o (t
a

IN
V

E
R

T

U
P

S
T

R
E

A
M

o o 5 J

o f, 0

s €r -+
l o

o p o st

G sr s q
q\ t\ v$ "t

l

e iJ }.
,) a.

a ,l e ll
ift t\ u

I ut o
IN

\E
R

T
D

O
W

N
S

T
R

E
A

M

:Y
I :r T -{

C f o C
) n I rr
l

F
R

IC
T

IO
N

S
LO

P
E

-v
l

T
'

tn
\E

LO
C

IT
Y

-n i
v 

21
ze

H
.G

.L
. 

E
LE

V
.

U
P

S
IR

E
A

M

t"
- z m

H
.G

.L
. 

E
LE

V
.

D
O

W
N

S
T

R
E

A
M

C
O

V
E

R
 E

LE
V

.

T
O

P
 O

F
 B

A
N

K

YR010_SAINT_OLAFS_CATHOLIC_CHURCH - 023



LIt'lI 1 h*P,

Units {fti =

Depth tft) :

-1'ti =cnar-g= i c'F =; =

H*nni lig 's n =

Si cpe'(deciciai i =

Ssttr:rn ldidth{fti=

D€seu
-F--'

Rec,rTr-ap ,r1-r i a

Eec./TraplTri e

-.._- - L _-- -"_ . c,:r-].-r =C.L*:.i !,L'.'":. --,--.

E1*i'ls'.."*9"+ Ei-*i.l:.,. -?4 !": Ef
l"t*Fi;qIi'*G'.s E,;Li*T I lli{

FEET

<.q4:"

1E

-r nF 1,'1. r r(t'J,'

+*. lliL -.1

.. i?t.,

f+rea isq ftl =

Veloci L'y {{t/=i =

Freudg l.liirrbei- -

| :Ftf t-5: :16-trF1 t t,r r :dkts. !l

Nnrrnal D=pilr t'it l =

Hvdr-aulic Fsdir-ts {fti=

Deptl-r ts fer;trr:i d i{t } =

ToF biidth ,ltti =

l.-74

!'l -ql=

S :*r .tii.r. T*

rilNE

|' 'it- I

= .qq

6.73

2-37

B.4E}

1. 1?

I qri

&.71

B- 59

9. ma

SiCe 31ep* = 4-J".s

}'IA${T'IIhI5' 5 EEUAT:CI{

C:-e-+ted Fe.ri sed
E 1 -Ncr..*9/+ E i -Ne.r*94 1?; 64

Unit= {-ft} =

Bepth (+t) =

-!i-=charge (c*g) =

Hanning'E n =

53,opeidecirnal ) =

Fs+-ti:rrn l{i dth {'f t } =

Ar-ea t=q +t] =

Velocity ('ft/s) :

Froude Nurnber =
I

Critical Depth tftl =

lrlorrnsl trepth t'ft) =

l{ydraulic Radir-rs (ft}=

Septh to Centrt:idtft)=

Trrp blidth ttt) =

efgnsar

FEET

{ 1- 5}.
.

{ 15.9?}

{. a5:}

.i. Ell -:.

{*.:,

Side 51cpe = .i3.:.

YR010_SAINT_OLAFS_CATHOLIC_CHURCH - 024



L/|T

Units t ft )

Septh t+ti

Si=charge {=i=i

I{anrii. l-r{l's r,

5l clpe tdeci nrsl i

Di. arneter { i r; }

Uni ts t'l't i

Depth t+t)
'Di scharge tcf =)

Fla*ning's n

Sl t:pe tdeci rnal l

Dismeier {in}

Y*C les{6N

i'lAh:t'! r F-tE g F;L:+;; ilii (-i,-.--r:I =r

i-;i-*:r.i: ::n F,:{.:.': =*t:l3i -i',li:r."-.?4 
'1 

i"-it&:';'..i?.:l ii': dI
fr'-{:== -=e:ii-::":

= FEE-|'

: i a .q-r i

= .". . *i 3.]

: : t-rtlrt -r f

= .. 18;-

= FEET

: {I-51;

= ri J - rlJ;r *: -.*-

= <..E}1-3i

= ':- . €![l5;"

= zi lfi;r

{lr-ee t=q 'ili =

'.n:elccitf llt-/=i -

Ilr rrr r d = iilr r:nF g.r =

l-.;-ii;z-.qI l]pnilt ifLi .=

hJcr-;:-r*L ilr-,i::it if.t) =

H-vciraul ic R*"dir-rs { it}:

D=pi.h ts f,entrci d {'St } =

Totr t{idth {fti =

Flrea {sq'ft}

Velacit-v tft/s)

Frsude Number

Critica.l Depth t{t}

Ncrrmal Fepth ({t}

Hydrauli.c Radius tFti=

Depth to Centrnid({t}=

, E-at - uJ.+

+. +J

,a [J:l

a. a3

fiFlA

qt" 4l

cl.37

I T.FI

t..77

4. ?A

dtfl/sfrY
5-

fiAltr.tIr{s'5 Ej.fti*Trcti

{]reeted Re.vi ged :''' . '

A1*$r:v-?4 E1--Nc'r-94 1?: E&
Cincr:l ai- cr-t:ss*secti e:n

1. E6

1- ?3

qt.3a

E- 75

a-F,aTsp tdidth {+t}
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Llr.tF I 0-" C X6:r6Al

i"ir':ii!l-li i.iG' 5 EAii*T;G;.j

r-.-=r-i c:rl E--r,,r cl-.1

8i--i.lc',.--?.i. 1 i -^i'lcv-?-4 it:fr7
C i l" lr-i : *;* t:l-its';-se:.i:i r-:-

Units {fi.}

Depth titi

Bj. sf i-rargs icis')

i':;.nn j. ftg = 

= t-.

53 cpe {de;r rnal i

Siarneter tin!

= FEET

-' 
-- 

1-

- 
-r r J-i;-

= .:' 7"t

= r'' fl 1 T':.

= ':.39!3}
.:fF1-

{**-

i:,rr=a ien {}'i =."5

f.iel.:c:.ty {'fi,r=': =

Fl-r:ud= liilrrrbst- =

ll..i-.ii'-.;i i-lantli ifti =

l.J=i-*al nepth {'$t i :

H'ydr=.u1i= ReCiu= t*ti:

S,epti: ts Ce*trs:idifti:

Tnp t{idth ift} :

Hydraulic R*Ciu,s {ft}=

Oepth ts Ceniroidi{L}=

Tr:p tdiCttr tftl =

rfi :i

fe ag.r

a- 3f,

4.33

ld J{3

Ifr 1,3.

l. t@

3.7?

r4Ai'JFJII'JG' 5 EfiUiqTICN

Uni ts {.f t }

Depth t'f t)

Discharge (cfs)

I'lanni ng '€ n

5i epe ideci ma1 i

Di*,rnet'er {ini

FEET

{ 1.. ?5}

<4.573

{. gI3;'

.:.685i

.i 15i

a. a7

1. g"

a- 31

taj - c> -)

a, €!a

Ct$crry.

Ar-i:: tqn +t-i,_H

Uelocity {'fi../=}

{--- Froude Number

Critical Depth t+-d)

Nsrrnal Depth {-tt }

Creaied Rsvised
61.-hl':.r'-?* EL-Na,.r'-?4 L?:EE

Ci rcul ar- trr{f,sa-=ecti cn
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LIN'€

llni*e f ;t1

V€F:-ia tt !,

Ii =ch:rqe is'rs,t

;!l-*.-;I i€titti iiY = t.

5l *pe ids:ci mai )

Sr.ginei:sr iiri.t

Urrfts ('f t )

n'irpth t{t i

Di=charge (cfs]

lianni.ng's n

5i cpe tdeci mal

.:-'a :a]lie Ld:' i 1 ,. J

T f-oF ?sfrqnt

I'l,ii,iiiii irlG ' 5 =*Li*; l- i:i.j

.-., ii ri - ='J ,'.;11.r i * =r;;li'-i.j,:.;--?{ ;:--ir*i.,--'?4 .i..i:,}i
il : ;'" c i.i : :,1' ::: t- {f 

= 
g * 

=l-:,": 
i;.1,:t-,

I'tAt;i\i I HG ' 5 Ei:-Jl tr:i't 1Gl.J

F=ET

.- A '7:'-l

.. - *iJ'

.:' t/ltt -, -:.

.:-'1:I':

FEET

"j- 1 - 5.r

.aT1

{ - €t13.}

t'' fililE *r

ti.+--*

C:-eat=d F:evi sed
.8i'-lltrv*-?-{ E1-F{'r'r-?4 l3: 1fi

f,: i-rr.:! ar- :i-{f 'jiE -=i:r:L i'-:n

,1i" :;"r ri =rl 'i't i -:

l.rsirl*iL../' {ft,';i --

Fi-r.ri.iC= l"li.-rrui:=:- =

l}'-i r:.:*i 5=Pli', 'i ii:l :=

l"jt:r-i*'i.l *irtri,- i it ) =

l{yCr-au i -i ': R;C i ui= { { +- ;' =

Septh ts f,entrt:3di{t}=

Tt:p t{idth ifti =

*ree tsq Ftl

Veloci ty i t: L'rs1

Frr-ruCe liur-;rber

Cr-itical SePth t f ti =

Flcrr:ral Depth t'Ft ) =

i-it,:ji-;i,.ri :-; I:.;=-. h='i i ri'=

:l gi-: :- i : :: :.: l;: : "*;- ::t i i ' i: ': .; =

I rli

;3 F';

N IF

er.5g!

1. f,1

1-77

iL ']fi

1-Ct&

.t F:r_y
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Ltilrt'I E-+ F

ilr,;*c i+:!",

leFrii ri:-t

F-i _ _

t.t--- | 
-.n '' -- e..ig;rattitll = ri

E-l .-.na i r-lsr- i q= ! :

il i arr':E: i: =r- i i rt i

Uni i=. {'f t l

Selctl-, ifti

Si ==harEe ic-lsi

f{**ni t-rg 's rr

Ql r,r-.- r'r{e- i;ri:l i

niar:re-ier {irii

Eslsru

l'l*i.itdI;liG' 5 E*Li*T iL:iri

-,::-i

,:']. I I 
".1, .i ,r .i -L .-

.: l-r gn'-
'" 7 - J-i..

.a tr1:'1'-, 1-

r. l_{ ..:

FEfT

< !' t.

rl j 5;. -!:- ---.*

.i t.^, I f. i

-j nmF'.

'':- 14.:

ii--,="t .=i !t, -

ij*ic;:L';r t*t,'=i s'

Fr-;:r-rri= llur:5=r :

i:-iticai. *eptii i i:.i =

l.Jr:rlrrai Cepth i{:ti =

Hycir;u1ic R;,iit-l= if li:

Deptl-: to Centr-si d {*i i =

Tsp t{idi:h {fti =

Arsa tsq fti =

Veiocity tft.rs] =

Fraude Nurnber =

C:-iticai Depth {fi-1 :

f.lirr-cral 0epth i-f t i =

Hydr-=ul ir Radir-r= {$ti:

tepth ta Cen'treidtf'ti:

Top blidth {ft) =

f,r r:e.tsd F:=*'.'i sad
6 i "-l{s','*-T4 E 1--l'1=v -?'i i ": 

1 1

f,i :-c*l ar- crct==*sectian

!:+

q -Tl

SF?

fi J-tl

7?-4

q!3c}

fa =i.

I - l4jia

rl ._ajr;]|
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Lrrus T F-6 Dwqru\

l"lr;i!i'd:irJE' 5 EGU*TIA$

}-:;at*,d F:svi =eC
*1*i'lc:'.r*?4 Ei-'l{r:v*?4 l?r lf

Ci r-,i:e;l- *.:- cf-cyi;s -g=rti,:n

Uni ts {"tt }

Septli {ft}

Di =cfrarge tc'f =)

I'lanrring'E n

Sl ope {deci nral }
'I .

Di ameter {i n-}

Area, isq ft) =

V'=lccity t'ft./s) =

Frai-tCe l.lltnrb=r- =

Crj.ti:sl Depth {ft} :

f.l*rrnal trepth tf t ) =

Flnd:'aul ic Radigg {f t}=
.; : :, r

'

Depth ts Eentrsidift)=

Tor blidth (ft) :
.

? fna

a n.lL.i-:"r

| 2')

t.16

a- 57

El.55
...

r.95

Uni ts (f t) : = ,FEET Area tgq fti

f.It:rrnal Depth tft) = ..1.64

Depth (+t) = {2} ' ' Velocity t{t./s} = 5-€t? I .

ffi'c*arge (c{s} = {15} {-* Frsude }lurnber 
-. 

,= , .--_ .: .i , ,

|t|anning"5.n...,'=.'{.E1j}.

5lclpe tdecisnal ) - { -ES5.:' t, a , . :t.' ' '- a', -

Di arneter ti n) '. . = {24:' :ltydr*.rli. n*ui..= { f:t} = 
l, ' ,,14.;a- '',';" ",: '

neptrr t; i**..ria t+ti=; 
trt-a;'tjit;*t
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'Ltr,tE 
E_ A*ts D€st6r.l

---tA

ilr*:"rtE:d F1r:vl =*,JrI 1*iii*,;'-ii4 rlji"i"i;:.: -?,1 i3; i.3
t"iAirihl ?.rlf'l ' ci trnl i.aT T f]!*.i {i*:r /Tr- ap ,"nT:"- i ;

Uni tg {f t} =

Depth {'ftl =
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t
EI{VIRONMENTAL DIVISION REVIEW COMMENTS

ST. OLAF CATHOLIC CHURCH EXPANSION
couNTY PLA|I NO. C - 19 - 08

March 10. 2008

General Comments:

1. It appears a Land-Disturbing permit would be required for this project. At the time of plan of
development for expansion activities an environmental inventory, an erosion and sediment
control plan, a drainage plan and stormwater management plan would be required.

2. Label Norge Lane on the concept plan drawing.

3. Watershed. Provide a note on the concept plan to indicate that this project is situated within the

York River watershed of the County. Also, label the "existing retention pond" with County BMP
Code Number identifier YR 010.

4" Existing impervious cover information does not include site impervious cover associated with
parking lots. Only impervious cover associated with existing buildings was shown.

5. It appears a Community Character Corridor (CCC) is situated along the west part of the site.

Contact the Planning Division to obtain additional information about requirements for the CCC.

Chesaoeake Bav Preservation:

6. Section 23-9(b)(3) states that land development shall minimize impervious cover to promote

infiltration of stormwater into the ground, consistent with the proposed use or development
permitted. The plan of development appears to show excessive impervious cover with regard to
the amount of parking spaces. The narrative indicates 1 space per 2.5 seats was applied and the

total(240 spaces) is based on 600 seats. However, the narrative also indicates that 300 spaces

may be needed. It is unclear if the plan is showing 240 or an ultimate plan for 300 spaces.

Additional information may need to be provided to support the need for impervious cover as

proposed.

Stormwater Management / Drainage:

7. Stormwater Management. Any 'lrncontrolled" drainage from developed areas of the site (ie. not
draining to stormwater management facilities) would need to demonstrate compliance with
Minimum Standard # 19 of the Virginia Erosion and Sediment Control regulations. This would
include the back part of proposed Phase I, II and III buildings which may drain directly to
existing parcels to the east and areas that drain to existing Norge Lane or Richmond Road. The
proposed expansion plan should not result in increased runoff or impact to existing surrounding
parcels.

8. Existing Pond. Previously approved plans for the project show that the onsite "existing retention
pond", County BMP ID Code YR 010, as a 9-point wet pond @esign # 7) serving 7.1 acres (5.3

acres onsite and 1.8 acres offsite). As such it obtains 6.7 points of the 10 points required for
water quality. It is recommended that the expansion plan include upgrade of the stormwater basin

I
JC C Ew ir onment al D ivis i on

C-19-08: I"tReview
Assigned P|anner : Matthetv Smolnik
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9.

10.

to a l0-point wet pond design meeting current County requirements for pretreatment, water
quality and stream channel protection design.

Outfall Pipe. Confirm ifthe outfall pipe from the existing BMP facility (18-inch) extends onto
offsite properfy. Drainage easements may be required to ensure onsite drainage can be
adequately conveyed offsite to a receiving channel, without obstruction.

Treatment Train Concept. The concept plan does not show very much detail with regard to
compliance with the County's l0-point system. It is unclear if the wet pond will remain a 9-point
BMP, upgraded to a lO-point BMP or if conservation area will be revised or removed from the
plan or what point value the bioretention basins will be. Provide a preliminary indication of how
10-points will be achieved for water quality purposes. Traditionally our Division has supported
treatment train approaches to stormwater management if 1) the correct combination of stormwater
facilities is used; and2) BMP points are allocated in the correct manner. Bioretention in parking
lots in combination with a downstream wet pond would be a satisfactory combination. For BMP
points, l0-point credit would be given to drainage area direct to the bioretention areas andthenYz
points (4 or 5 points) given for the same drainage arca againthrough the wet pond. Drainage
direct to the wet pond would be given BMP points consistent with the points assigned to the
basin, currently a 9-point BMP or a l0-point BMP if upgraded.

LID. Use of low-impact development principles and techniques are fully encouraged for use in
site design to reduce and control impacts associated with increased stormwater runoff. This
includes minimizing disturbance, minimizing impervious are4 disconnection of impervious areas,
saving existing trees, preserving existing topography and HSG A&B soils, use of flatter site
grades, reduced slope heights, increasing time of concentration flow paths, maintaining sheet
flow, increasing surface roughness coefficients, use of wide and flat stormwater conveyance
channels, alternative managed porous or pervious parking lot or sidewalk materials, minimizing
use of storm drain pipe, underground stormwater detention or infiltration; tree box filter units;
manufactured BMPs for pretreatment; rain barrels; and use of bioretention cells with appropriate
landscaping. (Note: If onsite storm drainage piping systems are to be upgraded and parking lot
bioretention cells are to have under drain systems, then managed pervious pavement may be

feasible in strategically placed remote or overflow parking areas.)

NOS. The natural open space easement plat as provided with the concept plan submittal shows
about 8 acres ofdedicated conservation easement (Deed Book 728, Page 187). The concept plans
as proposed has no indication ofrevision or residue natural open space proposed. Full
abandonment of existing dedicated conservation easements on the site may require County
Engineer and/or Board of Supervisor action.

Offsite Open Space. In order to meet water quality criteria, this project may quali$ to use the
Count5r's offsite natural open space program as adopted on December 14,2004.

Existing Utilities. Any new or revised dedicated conservation easements for the site should not
include the existing utility easements such as the power line in the back of the site and the
waterline along Route 60.

JC C Errv ir onm ent al Div is i on
C-19-08: l" Review

ll.

12.

13.

t4.

Assigned Planner: Matthew Smolnik
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2.

ENVIRONMENTAL DIVISION REVIEW COMMENTS
ST. OLAF CATHOLIC CHURCH EXPANSION
COUNTY PLAN NO. Z _ 01 - 08 / SUP _ 06 - 08

April 15,2008

The Environmental Division does not recommend approvat of this rezoning and Special (Jse Permit
application until more clarffication is provided on the following comments.

General Comments:

1. Refer to previous comments issued by the Environmental Division on March 10, 2008 for County
concept plan No. C-19-08.

It appears a Land-Disturbing permit would be required for this project. At the time of plan of
development for expansion activities an environmental inventory, an erosion and sediment
control plan, adrainage plan and stormwater management plan would be required.

Show existing and preliminary proposed impervious cover breakdowns for parking lots.

Provide notes on the concept plan drawings and in applicable portions of the Community Impact
Statement (CIS) to indicate that portions of this project are located within sub-watershed 103 of
the Yarmouth Creek watershed. The York River watershed has not been broken down into sub-
watersheds, and the note as presented for this is okay.

Paragraphs 5 and 6 on Page 2 of the Community Impact Statement indicate some changes
proposed to previously approved Special Use Permit conditions. If any conditions are proposed
for the SUP or if any proffers are proposed as part of the rezoning effort, these need to be
reviewed bv the Environmental Division.

Chesap e ake B av Presem atio n :

6. Information on the concept plan drawings and in the Community Impact Statement is unclear on
the total amount of parking spaces proposed. The drawings show 190 (1 space per 5 seats) and
300 (l space per 2 seats). The narrative shows a tabulation based on monitored use which did not
exceed 183 cars, Section 23-9 (bX3) states that land development shall minimize impervious
cover to promote infilhation of stormwater into the ground, consistent with the proposed use or
development permitted. The plan of development appears to show excessive impervious cover
with regard to the amount of parking spaces. Provide additional information to clarify spaces
associated with parking lot impervious cover and how the figure was derived.

Stormwater Management / Drainage:

7. The stormwater management plan as shown on the concept plan drawings and on Pages 5 and 6

of the Community Impact Statement was presented with two alternatives. One alternative is to
convert the existing BMP (YR010). The second alternative is to keep the current BMP

JC C Ew ir onm ent al D iv is ion
Z-01 -08/SUP-06-08: l" Review

J"

4.

5.

Assigned Planner: Matthew Smolnik
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configuration and add LID measures in a treatment train approach. A decision must be made on
which alternative is to be pursued for the site plan of development.

8. NOS. The following comments pertain to natural open spaces, whether existing, proposed or part
of the stormwater compliance package.

8a. The natural open space easement plat as provided with the concept plan submittal shows
about 8 acres of dedicated conservation easement (Deed Book 728, Page 187). This plan
does not shown any existing nor proposed natural open space easements.

8b. It is unclear of the intent for dedicated natural open spaces under each stormwater
management altemative. If the frst stormwater management altemative is pursued,
dedicated natural open space may need to be eliminated or adjusted. If the second
stormwater management alternative is pursued, dedicated natural open spaces may need
to be adjusted or added. Only the BMP worksheet on the conceptual stormwater
management plan (Sheet 4) provides any indication of the intent for open space (ie. 1.90
acres), but it is unclear where this is located or how it's changed from it's current
confizuration.

8c. Partial or full abandonment of existing dedicated conservation easements on the site may
require County Engineer andlor Board of Supervisor action.

8d. In order to meet water quality criteria, this project may qualiff to use the County's offsite
nafural open space program as adopted on December 14,2004.

9. Any "uncontrolled" drainage from developed areas of the site (ie. not draining to stormwater
management facilities) would need to demonstrate compliance with Minimum Standard # 19 of
the Virginia Erosion and Sediment Control regulations. This would include the back part of
proposed Phase I, II and III buildings which may drain directly to existing parcels to the east and
areas that drain to existing Norge Lane or Richmond Road. The proposed expansion plan should
not result in increased runoffor impact to existing surrounding parcels.

10. BMP. Any BMP upgrades would need to be in compliance with the County BMP manual
requirements for water quality and stream channel protection. This includes, but is not limited to:
wet and dry extended detention pools, aquatic and safety benches, pretreatment sediment
forebays, pond buffers (if applicable), volume to meet stream channel protection criteria,
riser/barrel configurations, outlet protection, emergency spillways and freeboard.

I l. Outfall Pipe. Confirm if the outfall pipe from the existing BMP facility (l8-inch) extends onto
offsite property. Whether using the existing BMP or whether upgrades are proposed, drainage
easements may be required to ensure onsite drainage can be adequately conveyed oflsite to a
receiving channel, without obstruction.

12. Treatment Train Concept. The current conceptual stormwater management plan drawings does
not show any approximate locations for Low Impact Development measures as outlined in the
Community Impact Statement. Our Division may support the second stormwater management
altemative under the following conditions: 1) the correct combination of LlD/Traditional

Assigned Planner: Matthew Smolnik 2 JCC Environmental Division
Z-01 -08/SUP-06-08: l"' Review
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13.

stormwater facilities is used; and2) BMP points are allocated in the correct manner. Bioretention
in parking lots in combination with a downstream wet pond would be a satisfactory combination.
For BMP points, l0-point credit would be given to drainage area direct to the bioretention areas
and then Yz points (4 or 5 points) given for the same drainage area again through the wet pond.
Drainage direct to the wet pond would be given BMP points consistent with the points assigned
to the basin, currently a 9-point BMP or a lO-point BMP if upgraded.

LID. Use of low-impact development principles and techniques are fully encouraged for use in
site design to reduce and control impacts associated with increased stormwater runoff. This
includes minimizing disturbance, minimizing impervious are4 disconnection of impervious areas,
saving existing trees, preserving existing topography and HSG A&B soils, use of flatter site
grades, reduced slope heights, increasing time of concentration flow paths, maintaining sheet
flow, increasing surface roughness coefficients, use of wide and flat stormwater conveyance
channels, alternative managed porous or pervious parking lot or sidewalk materials, minimizing
use of storm drain pipe, underground stormwater detention or infiltration; tree box filter units;
manufactured BMPs for pretreatment; rain barrels; and use of bioretention cells with appropriate
landscaping. (Note: If onsite storm drainage piping systems are to be upgraded and parking lot
bioretention cells are to have under drain systems, then managed pervious pavement may be
feasible in strategically placed remote or overflow parking areas. Also, manufactured tree box
type filters may have feasible potential within this expansion scheme.)

Existing Utilities. Any new or revised dedicated conservation easements for the site should not
include the existing utility easements such as the power line in the back of the site and the
waterline alons Route 60.

JC C Erw ir onm ent al D iv is ion
Z-0 I -08/SUP-06-08: l"t Review
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Assigned Planner: Mqtthew Smolnik
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James City County Engineering and Resource 
Protection Division 

Stormwater Management/BMP Record Drawing and 
Construction Certification Review Tracking Form 

~~°C~~~ ~l~~~o. (L~~~ 8l~~be~gp~nGtit f¥k1e>:2 -08 
Stormwater Management Facility Type: \.9?;;\- S¥o 41"".-ackd Re_\ entit;n £3.>n::I\- A 3 
BMP Phjlse #: D I D II D III 

r:Y Information Package Submittal Date : _ _,,~"'---\_t-'---'-\_,,:°)"'--------------
u Completeness Check: 

G-" Record Drawing 
15"" Construction Certification 
~/"RD/CC Standard Forms 
eJ / Insp/Maint Agreement 
~ BMP Maintenance Plan 

Date/By: 5/4\L") ~ . L . G:. l\cw0y 'Su..,\lej•"C 
Date/By: B l7 J1 :2 Gel S>l1r\.M!-. \ac j 
(Ensure that all forms for the BMP type are included) 
#/Date : "3 l l.3/10 
Location: :;to.,,e;t: °I 

D Special Considerations: 
if Standard E&SC Notes on Approved Plan Requiring RD/CC or County comment in plan review 

Location (sheet #): ,....,...,."""~"""b-""ee.A="""'""'--\'--l.p=----------------CT" County BMP ID Code # :_'f'.........,<z.~-_,l""'J_.l_,_Q.<.._ ________________ _ 
[)/' Log into Division's "As-Built Tracking Log" 
cY" Obtain basic site information (GPIN, Owner, Address, etc.) 
[]/ Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.) 
;;_/Copy from Active Project File (correspondence, H&H, design computations, etc.). 
~ Create As-Built File using Project File information (File label, folder, copy plan/details/design 

. information, etc.). 
c0-1nspector Review of RD/CC (consult with Chief Engineer prior to completion of comments). 
L( _,,Record Drawing Review against Approved Plan prior to Field Inspection. 
:J"'./-Final Site Inspection (FI) Performed Date: ___.l.,..o..__L.__1,__,\~/~l~:A'--"v---------
::r / Record Drawing (RD) Review Date: ~3"--'-l -'--1"2-'---"-!_,__1 3=---- -------
o/ Construction Certification (CC) Review Date: -~3"'-'1'-'1_2_.\_,L_3_._ _ _ _____ _ 
D Actions· 

7 No comments. 
u Comments. Letter Forwarded. Date: 
D Record Drawing (RD) 
D Construction Certification (CC) 
D Construction-Related (CR) 
D Site Issues (SI) 
D Other: _________________ ___ _____ _ 

o Resubmittal (#and date) : 
u Re-inspection (if necessary):---------------------
0/"_.,,E>rainage System Information Acceptable (RD/CC/System Info). Ok for bond release. 
GV' Complete "Surety Request Form". 
~Final Inspection of active file copying any relevant information to "As-Built" file. 
w On County BMP Inventory (Phase I, II or III). 
u/ Copy Final Inspection Report into County BMP Inspection Program fi le .~· l 
D Provide Digital Photographs of BMP and save into County BMP Inventory. 
~ Request mylar/reproducible from As-Built plan preparer. 
rr / Complete "As-built Tracking Log". 
c/ Last check of BMP Access Database (County BMP Inventory). 
r Add BMP to JCC Hydrology & Hydraulic database (optional). 

Add BMP to Municipal BMP list (if a County-owned facility) 
Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

ln•pecto' ~! ~c OJi,.01_ 
Chief Engineer: . -:r--. 

*** See separate checklist, if needed. 

Date: 

Date : 



BMP Number: ________ _ 

Project Name: S\.01.Af c....~uc cd,,Cq .. 1 Ei<~· 

Location: S\·01. ... ~ C"'TU<>b.<C CwP-1 
Project Number: _,,S.uP;.::.;-....!l-'-Z?L:-~o<!.;04..L.------

Date of Inspection:----------

lnspector(s): M _\.--,..:P?i3"" 1 

Date: __________ _ 

Infiltration and Filtering Practice Construction Inspection Checklist 

Development Status (Active, Inactive, Complete): 

Stage of Construction (Pre-Construction, Installation, etc): 

Item , 
1. Type of facility (check all that apply) 

a. Infiltration - C1 , C2, C3 or C4 
b. Filtration - 02, 03, 04, 05, or 06 
c. Bioretention - 01 --.. ----,,._.. .... 
d. Extended detention (storage for Cpv) 

2. · Facility Location 
a. Surface 
b. Underground ..... __ ...:;.p._;;_,, _ _.",,._.~ ....... o;._,_ 

3. Filtration Media 

4. 

5. 

a. No f.-ilt-ra-ti,_o_n_m_e_d __ ia _ _ _ 

b. 

" c. 
d. 

a. 
b. 
c. Grass channel 

d. Grass filter str ip ' ·"""' ''-'-'··••""'"';...,......:...~ 
e. Plunge pool 

· f. Stone diaphragm 
Other 

Pre-construction meeting 
a. Review of facility details, testing reqts 

gnd se~uence of construction 
b. Review of required inspections, geo

tech re arts, checklists & certificates 

T pe: 



1. If infiltration practice, facility is not used for 
sediment control during construction 

2. Stormw~~er runoff diverted around facilit~ 
3. Tree save and non-compaction areas 
4. Facilit location staked out and cleared 

' " 
1. Excavation and grading conform to plans 

a. Location, size and depth of facility are 
correct 

2. If infiltration practice, underlying soils not 
compacted during excavation 

~~--~~~·---~~---3. Embankment/berm constmcted according 
to 'plan 
a. Suitable fill material used for 

construction of embankment/berm 
b. Compaction completed in accorda_n,_c_e ...... ~1 

with a~mved Rlans and SRecifications 
c. Embankment/berm elevations, slopes 

and top widths are correct 

1. If off-line facility, flow diversion structure 
installed according to plans 

4. Pretreatment facility installed according to 
approved plsi~ns . 

3. lnlet(s) and inlet protection installed 
4. Structural components (e.g. foundation, 

walls) installed according to plans 
5. Underground chambers or pipes installed 

correctly with bedding if required 
6. Liner installeq correctly, if applicqble 

... 
7. Filter bed composition, depth and , I 

installation conforms to approved plans and I/ 
8. Riser/ou.tlet structure installed correctly ' J 1 

a. Location, dimensions and type of riser 
are correct 

b. ~iser equipped with removable trash ·" ·1 
rack or maintenance access 

c. Location, dimensions and type of low 
flow orifice are correct 

d. Low flow orifice installed correctly and · 
adequately p,rotected from clogging · 



e. If a filtration system, underdrain system I 
installed correctly 

8. Emergency overflow structure/spillway ..._.... 
installed accordin to lans 

Comments 

lt~m S U N/A Comments 
1. Contributing drainage area stabilized l:ED 
2. If off-li~e facility, flow diversion installed and l I 

operational .~~~-·---"~~-~ ---~-""'"-~·----~--~ .... --
3. Pretreatment facility installed and I 

operational 1 

4. lnlet(s} installed and ORerational I 
5. Configuration, size and depth of 

bioretention facility conforms with approved 
plans 

7. Vegetation established 
8. Riser/Outlet Structure installed and 

operational ----9. Emernency overflow structure/spillway 
installed and o erational 

10. Maintenance access routes provided 
11. Observation Ports Installed 
12. Flow diversions removed; runoff reaches 

facilit 

4. Certificate of com letion issued 

Comments 



x 
1. No action necessary; continue routine 

inspections 
2. Correct noted deficiencies Correct by: 

a. 1st notice 
b. 2nd notice 

3. Submit modifications to Submit b : 

rev 9/08 
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BMP Number: ________ _ 

Project Name: ~f- ('>!.:A ~ CA>}+Ot.tC. C..Hu tc..\ ICl'P. 

Location: ST· C>L h r CA-;>.;ouc C.H:y'1'.-H 

Project Number: _,S?=-i!.,L::~r"""z.z,-::...1.<o~~;>...-------

Date of Inspection: ~O~l"'..:....:bOl::::.... ... ...;.0=-.. ______ _ 

lnspector(s): M }"~:)p§µ I 
Date: -----------
Time: __________ _ 

Wet Pond, Wetlands, and Extended Dry Detention Construction Inspection Checklist 

Development Status (Active, Inactive, Complete): .... A~c-'Tl...\!..:VE:..=.. ____________ _ 

Stage of Construction (Pre-Construction, Installation, etc): 01"' C,01"' c.. Cv\" S70 v0-n o N 

lte_m . Comments 
1. Type of stormwater pond or wetland (check all thr apr'y) 

a. Wet Pond - Type A 1, A2 or A3 

3. 

OR . · 

Wetlands - Type 81, 82, 83 or 84 
OR 

Extended dry detention - Type F1 or F2 
b. Extended detention 
C. Micropool 
d. Aquatic bench 
e. Multiple pond system 
f. Wetlands to be created 
Type of pretreatment facility 
a. Sediment forebay 
b. Grass filter striR 
c. Other 

Pre-construction meeting 
a. Review of facility details, testing reqts 

and sequence of construction 
b. Review of required inspections, geo

tech re arts, checklists & certificates 

D 
p 

a 
~ 

Item s U NIA Comments 
~ /i.s/10 1. Stormwater runoff diverted around facility or 
£ir.1sr1~C. '?DN !> ~u ~ 0 .rT' otherwise protected from construction : ../ 

impacts I 
2. Tree save and non-compaction areas I 
3. Facility location staked out and cleared 



a. Embankment/berm location stripped of 
all vegetation, topsoil and organic 
matter and core trench excavated 

!
BENCHMARK INSPECTION 
ti.<- (><"A=>IN<> ..x'° Q.)o,";7\ •'-1 (... f v lvfJ 

4. Pipe and appurtenances delivered and 
inspected prior to construction 

1. 

2. 

3. 
4. 

a. Materials 
· b. Diameters 
c. Dimensions 

S U N/A 
Excavation and grading conform to plans ~ '- ~ 1 o 
a. Embankment/berm core trencli 

backfilled with suitable material / t1'•:m.....s<.. ,."" ~n1YW11<t-u·fr'. !lXc;A.l,Jl'~ 
b. Suitable fill material used for l 

construction of embankment/berm 1 
./ 

c. Compaction completed in accordance 
with approved plans and specifications 

d. Embankment/berm elevations, slopes 
and top widths are correct 

e. Impounded area excavated/graded 
according to plans 

f. Aquatic and safety benches provided in 
accordance with approved plans 

Pretreatment facility installed correctly 
a. Location, size and depth of facility are 

,9orrect 
lnlet(s) and inlet protection installed 
according to plans 
Line~ installed correctly 
Riser/outlet structure installed correctly 
a. Location, dimensions and type of riser 

are correct 
b. Riser located within embankment 

c. Riser base excavated or formed on 
stable subgrade 

d. Riser base set to design elevation 

e. Riser equipped with removable trash 
rack or maintenance access 

f. Location , dimensions and type of low 
flow orifice are correct 

g. Low flow orifice installed correctly and 
adequately protected from clogging 

h. Pond drain system installed correctly 

,1 ./ 

. 

I 

ig 
11 
Ji 

BENCfiMf\RK INSPECTION 
Ci/1 ~11 

I BENCiMA~K INSPECTION 
· c:;, IL. I u 
BENC -iJVIA: K INSPECTION 

11 1,c.,i ll.> 
BENC~A K INSPECTION 

" C"- 0 
BENC A K INSPECTION 

BENCHMARK INSPECTION 

BENCHMARK INSPECTION 

lBENCHMARK INSPECTION 



i. Pond drain equipped with adjustable 
control valve 

-~--

5. Outfall pipe (barrel) installed correctly 
a. Invert at proper elevation and grade 
b. Waterproof pipe connectors and 

gaskets properly installed 
c. Anti-seep collars properly spaced and 

have watertight connections to pipe 
6. Emergency overflow structure/spillway 

installed according to plans 
7. Ade uate buffer rovided 

1. Vegetation complies with approved planting 
plan and specifications 

2. EmbankmenUberm and emergency spillway 
ke t free of wood ve etation 

Item 
1. Contributing drainage area stabilized 
2. Construction sediment removed from 

stormwater pond/wetland and pretreatment 
facility 

3. Pretreatment facility installed and 
operational 

~--=----~.,_~ _ __.,, __ 
4. lnlet(s) installed and operational 
5. Configuration, size and depth of stormwater 

pond/wetland is correct 
6. Vegetation established 
7. Riser/outlet structure installed and 

operational 
8. Emergency overflow structure/spillway 

installed and operational 
9. Maintenance access routes provided 
10. Flow diversions removed; runoff reaches 

facili 

1. Construction certification submitted 
2. Record drawin~ submitted and approved 
3. Performance bond status 

a. Not released 
b. Partial release 
c. Full release 

4. Certificate of completion issued 

BENCHMARK INSPECTION 

BENCHMARK INSPECTION 

BENCHMARK INSPECTION 

S U N/A Comments 



' . . 

1. No action necessary; continue routine 
inspections 

2. Correct noted deficiencies 
a. 1st notice 
b. 2nd notice 

3. Submit modifications to pro·ect lans 

x 

Correct by: __ ~---~~~~~--'-''="--

Submit b 

rev 9/08 



Project Name: Sr. 01.A F C.A.JHouc. c1-1v\C.H E:,._I',. N'St o !'I 

Location:~"\. o<..A ~ CAJ:t<>U<:. c HV fkl-1 

Project Number: _s .... c_- ....:., -'=~-"''?.-- ....:.o_,C(,"'"-------

Date of Inspection:----------

lnspector(s): t--- .bAn~V- l 

Date: __________ _ 

Time: -----------
Closed Storm Drain System Construction Inspection Checklist 

Development Status (Active, Inactive, Complete): 

Stage of Construction (Pre-Construction, Installation, etc): 

1. Type of closed pipe system 
a. Round • 
b. Elliptical 
c. other 

~ 
....... .......,..__~]'""''·1 _~ __ .;__ ___ a.. ........ ~._.;::..._._t•~~ ........ -· . .;u...-....""'""""""" ....... ~ ...... -· 

2. Type of pipe material 

b. HPDE 
a. Reinforced concrete pii:ie (RCP) ~ 

-----~---~--------~~-~~--_ -~--------~~~~-~-~~~~~·~~~~~~-~~~~-·-~~~~-~~-~-~~~-~-~-------~~~~~-~~~~~~~~~~~~~~7-1.0);1 

1. Pre-construction meeting 

a. Review of plan details, and 
seque!lce of construction 
b. Review of required inspections, geo
tech re orts, checklists & certificates 

./ 

./ 
,/ 

u 

. • ·· ' ' • '1 Item S U ' 
1. Pipe and stru~tures delivered and inspected ... ] ...::-,. / T"-= ... ,~~'-=--'-"C:........~-

prior to construction 1 V I 

a . . inspect f~r material, diameter, · './I 
dimensions and condition 

1. Excavation and grading conform to plans 
a. Trench bottom shaped to permit 
barrel of pipe to be in direct contact ~ 
with soil or'bedding 
b. Areas excavated below established I 
grade shall be backfilled with VDOT #25 or I 
26 aggregate (unless water is encountered -
then #57 aggregate shall be used). ' 



2. All eartliwork s all oe in conformance with 
VDOT Standard and S ecification #303 

Item 
1. Bedding per VDOT 302.03(a)2(b) 

a. Material shall be VDOT #25 or #26 
aggregate or as specificied on the approved 
plans (unless water is encountered - then / 
#57 aggregate shall be used). 
b. Shall be lightly compacted and shaped 
so pipe is in full contact with bedding 
c. Shall be shaped to accommodate 
the bell when bell and spigot pipe is 
used 1 

2. Placing Pipe per VDOT 302.03(a)2c 
a. Pipe shall be placed beginning at . 
downstream end with bell or groove 
ends of rigid pipe facing ups r1:1am 
b. Pipe shall be inspected before 
backfill is placed 

3. Joining Pipe per VDOT 302.03(a)2(d) 
a. Rigid pipe sections shall have ends 
fully entered and inner surfaces flush 
and even 
b. Joints shall be sealed to form a leak
resistan ·o· t 
c. Flexible pipe sections shall be firmly 
joined by approved coupling bands to 
form a leak-resistant joint 
d. When pipes enter structure, the 
inside of the pipe/structure joint shall 

e fl s d full mortared 
e. Lift holes in rigid pipe shall be 
plugged with a lift hole plug furnished 
by the manufacturer (302.03) 

4. Backfill shall be compacted in 
horizontal layers not more that six 
inches in thickness, loose 
mea.§urem~nt. YJ)OT 303.04(Q) 

5. Compaction of backfill shall be in 
accordance with VTM-1 to the following 
densities: 
a. 95% beneath pavement, walks and 
road shoulders 
b. 90% in other unpaved areas 

6. Testing_ and Ins ec i n 
a. Each lift shall be tested for 
compaction on alternating sides of the 
pipe at intervals not to exceed 300 feet 
b. Pipe shall be inspected before any 
backfill is laced. (VDOT 302.03 a 2c) 



1. Pipes and structures shall be free of 
sediment and debris 

2. All inlet protection measures remov~a 
3. All joints sealed 
4. Outlet Pr.ot~tiori install~d and operational 
5. Configuration and dimensions of pipe 

s stem conforms with a roved lans 

1. Construction certification submitted and 
2. As-built plans submitted and approved 
3. Performance bond status 

a. Not releas~d 
b. Partial release 

"-{'l<> / 10 - oilSC.<'lltl) ~O'tlt"\ ~\fc. ~St°/l~ON ,,1o ~S"~ lie\,,,! II~ r1rc. S"e~C.l"I./ 
Qj,"T" "T'?> "laz.. •""Sl'l'e 6 ~11 {t• f'•r C.0.-..ACJnON .,_.$Tl' 

1- /"'l /lo..- e.~v~ °"''c.o'~" ~'lre.. ~STA\..l.A'i7o~ 

IActionsito'be Talien: 
1. No action necessary; continue routine 
2. Correct notea aefic1encies 

a. 
b: 

3. Submit modifications to 

rev 9/08 



---~--~------------------------------

Purpose 

Stormwater Facilities Inspection Fee 
Program Preconstruction Policy and 

Checklist 

In accordance with Chapters 19 and 24 of the James City County Code, inspections are required for stormwater 
facilities constructed for all development projects. This policy establishes the guidelines for the stormwater 
inspection program preconstruction meeting and contains necessary documentation of the meeting. 

Guideli nes 

1. The meeting will be held in conjunction with the Erosion and Sediment Control preconstruction meeting 
conducted by the Environmental Division. It is the responsibility of the owner/developer to schedule the 
preconstruction meeting. ff a joint meeting is not possible because of unusual extenuating circumstances, 
then an alternate meeting can be arranged on a case-by-case basis. However, no work on any stonnwater 
facility (BMP or storm drain pipes) can begin until the meeting is conducted. 

2. Representatives of the owner/developer, general contractor, site contractor, pipe contractor, and a 
geotechnical engineer responsible for certifying the facilities ' construction must be in attendance at the 
meeting. If all these representatives are not in attendance at the meeting, the meeting will be rescheduled 
and a Certificate to Construct stormwater Facilities will not be issued. 

3. The stormwater portion of the meeting shall be conducted by the Stormwater Division (Division) 
representative who will inform the attendees of the minimum requirements and procedures necessary to 
document and certify the construction of the stormwater facilities in accordance with the approved 
development plans. Checklists, documentation requirements, and inspection schedules will be presented 
and discussed by the Division representative. 

4. The approved construction plans wi ll be reviewed at the meeting to ensure all parties are aware of the 
various stonnwater faci lities and the construction requirements including the timing of installation 
associated with each facility. 

5. The Division representative will inform the attendees about the enforcement procedures that will be 
undertaken to correct any deficiencies found during the inspection process. All observations of 
noncompliance with the approved plans and specifications shall be documented and communicated to the 
contractor. If the noncompliance is not corrected immediately, the contractor and owner will be given a 
Notice to Comply with and appropriate time frame for correction. If the work has not been corrected, a 
Stop Work Order wi ll be issued and remain in force until the problem is corrected . 

6. Certification requirements wi ll also be discussed. At the completion of the project, all stormwater faci lities 
will require completion of a construction certification and record drawings. In addition, any temporary 
sediment control measure that will be converted to a permanent BMP will be required to have an interim 
certification completed by the geotechnical engineer. 

7 . The signature of each of the meeting attendees and their contact infonnation shall be required on the 
checklist at the conclusion of the meeting. 

Rev. 09/08 



STORMWATER DIVISION 

Preconstruction Meeting 

Project: Sr.Q1,,Af c_,~012.ct-\ E:JS\?A NS1 0 N Date: '1Jo J?..c- \1 f I 
1. Is the person who will be certifying the construction of the stormwater facilities present? 

YES 0 NO rl Name: __._G"""ET,....,1c..........:S:i...:o:::.:L:::u'\l=-'~~:.::=...\L..._ _____________ _ 

2. Is the contractor (s) who will be installing the stormwater facilities present? 

YES/ NO 0 Name: Er {i<U;Sll•b ~'""'"'''- S? o.1"K._d) 

3. Is a representative of the owner/developer present? 

YES o"' NOD 

4. ls a representative of the general contractor present? 

YES~ NOD 

5. A copy of the approved site plan is required to be on the project site daily. 

6. Are there any proposed revisions to the approved plan pending? 

YESD NO~ 
7. Any proposed changes to the approved plan must be submitted to James City County for review and 

approval prior to implementation. 

8. Are any representative present aware of any discrepancies, errors or deficiencies with the approved 
plan? 

YESD No.£ 

9. Are all representatives aware of the inspection and documentation requirements for the project? 

YES if NOD 

County Representative: ~ ~ ~ ' h (S 

Rev. 09/08 



STORMWATER DIVISION 

Preconstruction Meeting Checklist 

Time: &\·.oo fuM DPM 

Pcrmittcc: Sr-61...AF C t:1u rc1..i. Address: 104 Nc.:>'u~ \...AN e.... 
~1 L..t. IA~S'8v1G J VA 2..1 < '0<17 

Fax No.:----------

Address: -------------------------------
1. Timing of Installation of Stormwater Facilities: 

© Narrative Plan 

& Contractor-Developed Sequence of Construction 

2. Inspection Requirements for Stormwater Facilities: 

/ Wet Ponds Extended Dry Detention 

Wetlands Outlet Protection 

Infiltration Stormwater Conveyance Channels 

Filtering Systems ../ Storm Drainage System (Pipe) 

Open Channel Systems _L_ Other c~c\l.c.<C::N'i1VN) 

Sediment Basins 

3. Inspection and Enforcement Procedures 

A. Permittee/Contractor Inspections: ______ / ___________ _ 

B. County Inspections: _______ __:/ _____________ _ _ 

1. Benchmark: / 
------------------~ 

2. Routine: / 
---------------------

Rev. 09/08 



Stormwater Division 

Preconstruction Meeting Checklist 

/ 
1. Inspection Reports & Initial Contact: - ----------

2. Notice Comply: ____ J' ___ ___________ _ 

3. Stop Work Order: ___ / __________ ___ _ 

4. Legal Proceedings: --~C---------------

4. Limits of Clearing and Non-compaction Areas Protection Measures Inspection 

A. Non-compaction Areas protected adequately 

B. Color of Flagging: ---~i-<=.------------------

C. Non-compaction Areas Protection Measures, Type: _ __._N--"-+-lr-A+--------
7 

5. Issuance of Stormwater Facility Inspection, Record Drawing and Construction Certification; 
Standard Forms and Instructions (as applicable to project) 

6. Attendees - Identify contract Person for Stormwater Facilities Construction 

Signature: -~ ~~ ~ ... ~d/tt.~ 
Printed Name: /("6,,...1- &J/.7 

' 
~C#~a. ..V...-c,-;yxcz-.- 0?711' ?J(/t~.f 
£ ."/. 6-,4E,WA'J?? ot tJ t/l'F iJ-Tkhc_ t.t+c1ll~ Affiliation: fl-£.> 

~~~~~~~~ 

Address: 
~~~~~~~~-

Phone No.: 2 S)- OIJ'f Q 

7. Comments: 
----------------~----------

County Representative: )\. ;, D~ ""-~ Date: '1 /1"1 /i.~10 
Rev. 09/08 
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I INTRODUCTION 

This project, known as St. Olaf Catholic Church Expansion is a commercial development, which will 
allow St. Olaf to expand the existing worship center and parking lot to meet future needs. The drainage 
associated with this site will be collected into a proposed storm drainage system utilizing the existing 
system on-site and draining to an existing best management practice (BMP) facility that is being 
modified to meet the site modifications and James City County requirements. During construction, 
diversion dikes and diversions will be utilized to collect runoff from the disturbed area into the sediment 
basin. In addition, Silt Fence and Tree Protection shall be utilized to limit potential of sediment leaving 
the project area and minimize potential for damage to existing woodlands, which are to remain. · 

II EXISTING SITE CONDITIONS 

This site is currently occupied by St. Olaf Catholic Church, which consists of two existing buildings and · 
parking lot with the rest of the site being grass that is mowed regularly:;md woods. Stormwater is 
currently collected in an existing storm system and carried to the existing pond on site that drains to the 
CSX railroad which is in the York River Watershed 

III PROPOSED STORMDRAIN SYSTEM 

This project will be collected by a proposed storm drainage system utilizing the existing system on-site 
and draining to an existing best management practice (BMP) facility that is being modified to meet the · -
site modifications and James City County requirements. This facility is designed as a temporary 
sediment basin, which will be converted to a best management practice (BMP) facility upon completion . · 
of this site plan. Low Impact Design (LID) features are planned as part of this scope of work. The LID 
features are designed to treat 0.40 - inch of impervious. The stormwater master plan for this site showed 
LID measures, which are included to allow this site to achieve 10 points. 

IV BMP POINT SYSTEM 

The BMP Point System for this site is utilizing a treatment train concept for a portion of the site. 
Primary treatment of 2.60 acres(2.l 5 acres is impervious) in a series of five bio-retention facilities, 
which provides four ( 4) BMP points. This runoff is then treated by the secondary ED BMP as discussed 
with Environmental Division staff. This secondary treatment facility receives eight (8) BMP points for 
this acreage. The remaining 4.39 acres of on-site and 2.30 acres of off-site utilize the ED BMP as a 10-
point facility. As shown on the included BMP worksheet this series ofBMP's provides a total of 10.45 
points meeting Environmental division point system and requirements. 

CONSULTING ENGINEERS 
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APPENDIX A 

DRAINAGE AREA MAPS 

STORM DRAINAGE AREA MAP 
BMP/SWM DRAINAGE AREA MAP 

BIORETENTION DRAINAGE AREA MAPS 
"C" FACTOR ANALYSIS 
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Subject Area: ST. OLAF RUNOFF COEFFICIENTS 

Area Descripcon 
Impervious Open Woods 

0.90 0.20 0.30 
2 0.33 0.01 
3 0.10 0.00 

3A 0.54 1.15 
4 0.37 0.09 
5 0.52 0.09 

5A 0.34 0.09 
6A 0.24 0.33 0.14 
7 0.08 0.10 
8 0.24 0.05 

BA 0.68 0.13 
9 0.05 0.39 

I 
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( 
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0.29 
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Project: St. Olaf 

JES Williamsburg (757) 253-0040 Project No.: 9882-01 
Gloucester (804) 693-4450 Subject: · Inlet Runoff Coefficients 
Richmond (804) 330-8040 

CONSULTING ENGINEERS Fredericksburg (540) 710-6606 Date: October 8, 2008 · 
Calculated By: RMK 

Runoff Coefficients used in the following calculat ions were taken from Table 4-3 of the Virginia Stormwater 
Management Handbook. 

Subject Area: ST. OLAF RUNOFF COEFFICIENTS · 

. 

? .J 

lmoervious Ooen Woods Area Description ~ . 
0.90 0.20 0.30 

Total Area CxA Weighted C 
., . ·. 2 0.33 0.01 ~ 

-~ ' .. 0.34 0.30 0.88 
- 3 ' 0.10 0.00 :·; ... 0.10 0.09 0.90 

'· 3A ·<··=· '"' 0.54 1.15 .... ·,,! .. 
· ~ . 1.69 0.72 0.42 

·~. ,:- 4 ' -· " 
0.37 0.09 -- . 0.46 0.35 0.76 

. ,. 5 + .. '"; .• ,_ 0.52 0.09 . -- 0.61 0.49 0.80 
" SA ' 0.34 0.09 I ~;, ,, ,..,,,, ,, .... ~ ...... 0.43 0.32 0.75 

- ... 
SA ·- -· - ~---- 0.24 u; 0.33 0.14 1 ....... 

: _,,,' ·'· •'" !: ,. ·'· 0.71 0.32 0.46 
, .. ~ ., .. _"" 7 'T' 

.. 0.08 ' 0.10 ~ ' ' .J I 
.• l .. ··- 0.18 0.09 0.51 

.~ .. ':. 8 0.24 0.05 . " ~ 

' 
; ,, .. ,. i ,,.,.. 0.29 0.23 0.78 

' .. - 8A 0.68 0.13 . ...... :·· . · .. 0.8~ 0.64 0.79 
" . 9 0.05 0.39 ~ 0.44 0.12 0.28 
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APPENDIXB 

STORM SEWER SYSTEM 

STORM SEWER SYSTEM CALCULATIONS 
OUTLET PROTECTION 

CONSULTING ENGINEERS 



------------------Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2009 Plan 

!fall 

Project File: 988201-storm.strn 
Number of lines: 12 Date: 01-13-2009 

Hydraflow Storm Sewers Extension v6.066 



-------Storm Sewer Inventory Report 
Line Alignment Flow Data 
No. 

Dnstr Line Defl June Known Drng Runoff 
line length angle type Q area coeff 
No. (ft) (deg) (cfs) {ac) (C) 

1 End 38.000 24.000 MH 0.00 0.33 0.88 

2 1 166.00( -11.400 MH 0.00 0.10 0.90 

3 2 112.00C -50.600 MH 0.00 0.46 0.76 

4 2 110.00C -3.500 MH 0.00 1.69 0.42 

5 3 70.000 -42.100 MH 0.00 0.61 0.80 

6 5 80.000 6.700 MH 0.00 0.00 0.00 

7 5 125.00C -66.500 MH 0.00 0.43 0.75 

8 6 77.000 90.100 MH 0.00 0.18 0.51 

9 6 84.000 -44.900 Hdwl 0.00 0.71 0.46 

10 8 118.00C 13.000 MH 0.00 0.29 0.78 

11 10 188.00C 2.000 MH 0.00 0.44 0.28 

12 10 97.000 90.000 MH 0.00 0.81 0.79 

Project File: 988201-storm.stm 

- -
Inlet Invert 
time EIDn 
(min) (ft) 

5.0 100.00 

5.0 101.23 

10.0 105.63 

16.5 102.90 

10.0 106.36 

0.0 107.05 

10.0 107.05 

5.0 107.72 

10.0 107.72 

10.0 108.30 

8.0 108.90 

10.0 108.90 

~ i ~ 

l.• ;r' · 

- - - - - - - - -
Page 1 

Physical Data Line ID 

Line Invert Line Line N J-loss Inlet/ 
slope El Up size shape value coeff Rim El 
(%) (ft) {in) {n) (K) (ft) 

3.24 101.23 24 Cir 0.013 0.24 109.30 #2-#1 

1.01 102.90 24 Cir 0.013 0.81 110.85 #3 -#2 

0.65 106.36 24 Cir 0.013 0.72 110.75 #4-#3 

1.00 104.00 15 Cir 0.013 1.00 107.50 #3A-#3 

0.76 106.89 24 Cir 0.013 0.93 111.10 #5-#4 

0.74 107.64 18 Cir 0.013 1.00 113.66 #6-#5 

0.52 107.70 15 Cir 0.01 3 1.00 111 .20 #5A -#5 

0.75 108.30 18 Cir 0.013 0.27 114.00 #7 -#6 

3.67 110.80 18 Cir 0.013 1.00 0.00 #6A-#6 

0.51 108.90 18 Cir 0.013 1.00 114.75 #8-#7 

0.53 109.90 15 Cir 0.013 1.00 112.90 #9-#8 

0.72 109.60 15 Cir 0.013 1.00 113.50 #8A-#8 

~ ; . 
" . .. . ·-

Number of lines: 12 Date: 01-13-2009 

Hydraflow Storm Sewers Extension 116.066 



------Storm Sewer Tabulation 
Station Len Orng Area Rn off Area x C Tc 

coeff 
Line To Iner Total Iner Total Inlet 

Line 
(ft) (ae) (ae) (C) (min) 

1 End 38.aaa a .33 6.a5 a.88 a .29 3.66 5.a 

2 1 h66.00C 0.10 5.72 0.90 0.09 3.37 5.0 

3 2 h 12.00C 0.46 3.93 0.76 a.35 2.57 10.0 

4 2 110.00( 1.69 1.69 0.42 a.71 0.71 16.5 

5 3 70.000 0.61 3.47 0.80 0.49 2.22 10.0 

6 5 8a.ooo o.oa 2.43 a.oa a .oo 1.41 a .a 

7 5 H25.00C 0.43 0.43 a.75 0.32 0.32 10.0 

8 6 77.aaa a .1 8 1.72 a.51 0.09 1.08 5.0 

9 6 84.oao 0.71 0.71 0.46 0.33 0.33 10.0 

10 8 H18.00C 0.29 1.54 0.78 0.23 0.99 10.a 

11 10 M88.aac a .44 a .44 0.28 0.12 0.12 8.0 

12 10 97.000 0.81 0.81 0.79 0.64 0.64 10.0 

Project File: 988201-storm.stm 

- - - - -
Rain Total Cap Vel Pipe 
(I) flow full 

Syst Size Slope 

(min) (in/hr) (efs) (efs) ·(ft/s) (In) (%) 

18.0 4.7 17.26 40.69 5.50 24 3.24 

17.1 4.8 16.29 22.69 5.19 24 1.01 

12.5 5.6 14.28 18.26 6.38 24 0.65 

16.5 4.9 3.49 6.46 2.85 15 1.ao 

12.1 5.6 12.50 19.68 4.98 24 0.76 

11 .6 5.7 8.05 9.02 4.56 18 0.74 

10.0 6.1 1.95 4 .66 1.67 15 0.52 

11.2 5.8 6.28 9.1 1 3.6a 18 a.75 

10.0 6.1 1.98 20.11 2.30 18 3.67 

10.5 5.9 5.88 7.49 3.68 18 0.51 

8.0 6.6 0.81 4.71 1.19 15 0.53 

10.0 6.1 3.88 5.49 3.40 15 0.72 

• 1 .• : .. 
.. . . ·• 

' 

NOTES: Intensity= 55.61 /(Inlet time+ 10.00)"' 0.74; Return period= 10 Yrs. ; c =cir e:=.ellip b =box -. . 

- - - - - - -
Page 1 

Invert Elev HGL Elev Grnd I Rim Elev Line ID 

On Up On Up On Up 

(ft) (ft) (ft) (ft) (ft) (ft) 

/ 
100.ao 101 .23 ~103.94 104.16 0.00 109.30 #2-#1 

101 .23 102.90 104.27 105.14 109.30 110.85 #3-#2 

105.63 106.36 106.97 107.70 110.85 110.75 #4-#3 

102.90 104.00 105.47 105.80 110.85 107.50 #3A-#3 

106.36 106.89 108.16 108.19 110.75 111.10 #5-#4 

107.a5 107.64 108.67 1a9.14 111 .10 113.66 #6-#5 

107.05 1a1.1a 1a8.67 1a8.78 111 .10 111.20 #5A-#5 

1a7.72 108.3a 109.46 109.71 113.66 114.aO #7-#6 

107.72 110.80 109.46 111.34 113.66 0.00 #6A-#6 

108.30 108.90 109.76 110.06 114.00 114.75 #8-#7 

108.90 109.90 110.31 11 a.41 114.75 112.90 #9-#8 

108.90 109.60 110.31 110.61 114.75 113.50 #8A-#8 

Number of lines: 12 Run Date: 01-13-2009 

.. 
-· . 

Hydraflow Storm sewers Extension v6.066 
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Project: -- \/. '. St.,_Qlaf , , _. , ., 

Project No.: : T 9882-01 AES Williamsburg 
Gloucester 
Richmond 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 

Subject: · : Outlet Protection • 
Date: ·· January 9, 2009 

Calculated By: VAB 
CONSULTING ENGINEERS 

Outlet Location: End of Line 1 (24" RCP) . · 'JPt, , _ '1n. ,.;:·_- ,'1 •; :·. , ·-:, 

0) 
(J1 

g> DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL 
~ MAXIMUM TAILWATER CONDITION {Tw ~.5 DIAMETER) 
~ 
c 
(/) 
0 
1> 
(/) 

0 
(/) 

300 

Outlet 1t--5 -1-1 
M-1-n:J.

11
1
w • On + 0.4la 

Pipe ' __ 
Diameter. 00 la J 

~ ..._.,-e. &O .dilllllllllll 
I 

I It 

mimnmiu11~~ 3 

... 
t 

2 ---: 2t0 

Q= 
Do= 

10 

of 

Recommended tun. .. lll!llHI 
-u I d .. - 6· 
ro 
m-
"' ...... 
00 

.i>. 

17.26 cfs 

24 In 
3Do = 
La= 

-72 - . in 
16 - ft 

5{) 100 
Discharge. ft~/seoc. 

W= 

d50 = 
8 ' .ft 

0.5 ' ft 

200 

ii> .... ·-VJ 

1:1-
f 
c:I. 

,, 1 ~ 
Q 

'° "' 

Tim - . . .. 
0 

500 1000 

Depth= 1.5 

C.D 

~ 

. 
(.,.) 

...... 
00 

:ft 
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APPENDIXC 

TEMPORARY SEDIMENT BASIN 

E&S MANUAL WORKSHEET 
STORAGE ELEVATIONS CURVE "WET" & "DRY" STORAGE 

STORMW ATER ROUTING 2 & 25 YEAR STORM 

Storm Event Incoming Outgoing Water Surface 
Flow (cfs) Flow (cfs) Elevation 

2 yr 17.34 2.21 102.52 
25 yr 41.36 14.34 104.22 

CONSULTING ENGINEERS 
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1992 

Williamsburg 
Gloucester 
Richmond 

Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804} 330-8040 

(540} 710-6606 

Project: 9882-01 
~~~~~"=""""-==-=-~~~~-

Project No.: St. Olaf 
~~...,,..........,..,...~--...,,,,....-....,....-=-~~~-

Subject: Sediment Basin Design 
~~~~~~~~~------~-

Date: October 31, 2008 
~~~~~-=~~~~~~-

Ca I cu I ate d By: RMK 
~~~~~~~~~~~~-

3.14 
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway} 

I 
I Total area draining to basin: 9.6 acres. 

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

Basin Volume Design 

Wet Storage: 
1. 

2. 

3. 

4 . 

5. 

6. 

Dry Storage: 

7. 

Minimum required volume= 67 cu. yds. x Total Drainage Area (acres}. 

67 cu. yds. x 9.6 acres= 643.2 cu. yds. 

767 cu. yds. at elevation 100 Available basin volume = 
storage - elevation curve} ---
Excavate 767 cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x 9.6 acres= 316.8 cu. yds. 

Elevation corresponding to cleanout level = 98.5 . 

(From Storage - Elevation Curve) 

Distance from invert of the dewatering orifice to cleanout level = 
(Min. = 1.0 ft.} 

Minimum required volume= 67 cu. yds. x Total Drainage Area (acres}. 

67 CU. yds. X 9.6 acres= 643.2 cu. yds. 

111-112 

. (From 

1.5 ft. 
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1992 3.14 

8. Total available basin volume at crest of riser*= 194D cu. yds. at 
elevation 102.4 . (From Storage - Elevation Curve) 

*Minimum = 134 cu. yds./acre of total drainage area. 

9. Diameter of dewatering orifice = 3 in. 

10. Diameter of flexible tubing = 
plus 2 inches). 

6 in. (diameter of dewatering orifice 

Preliminary Design Elevations 

11 . Crest of Riser = 102.4 

Basin Shape 

12. 

13. 

14. 

Top of Dam= 108 

Design High Water = 104.17 

Upstream Toe of Dam= 97 

Length of Flow 
Effective Width 

L 
We = N/A 

If> 2, baffles are not required ./ 

If< 2, baffles are required 

2.87 cfs (From Chapter 5) 

14.53 cfs (From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity Op = 0 2 = 
(riser and barrel) 

Without emergency spillway, required spillway capacity QP = 0 25 = 
(riser and barrel) 

111-113 

2.87 cfs. 

14.53 cfs. 
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1992 

16. With emergency spillway: 

Assumed available head (h) = N/A ft. (Using 0 2) 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = 1.95 ft . (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = 48 in. Actual head (h) = 1.95 ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (I) = 180 ft. 

Head (H) on barrel through embankment = 6.49 ft. 

(From Plate .3.14-7). 

19. Barrel diameter= 18 in. 

(From Table 3.14-B [concrete pipe] or Table 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter= 48 inches. 

Height= 21.25 inches. 

(From Table 3.14-D). 

Emergency Spillway Design N/A 

21 . Required spillway capacity Oe = 0 25 - Op = 11 .66 cfs. 

22. Bottom width (b) = ft.; the slope of the exit channel (s) = 

---- ft./foot; and the minimum length of the exit channel (x) = 
ft. ----(From Table 3.14-C) 

111-114 

3.14 
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1992 

Anti-Seep Collar Design N/A 

23. Depth of water at principal spillway crest (Y) = ---
Slope of upstream face of embankment (Z) = :1. 

Slope of principal spillway barrel (Sb) = % 

Length of barrel in saturated zone (L5 ) = ft. 

24. Number of collars required = dimensions = 

(From Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam= 106.8 

Design High Water= 104.35 

Emergency Spillway Crest = N/A 

Principal Spillway Crest = 102.40 

Dewatering Orifice Invert = 100 

Cleanout Elevation = 98.50 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

111 - 115 

97.0 

3.14 

ft. 
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AES Consulting Engineers 
Project #9882-01 

St. Olaf 
Catholic Church Expansion 

James City County 

Temporary Sediment Basin Volumes 

Elev. llcountour Area (in s.t.)11 Storage (Between contours) 

105 Area = 20764 s.f. 
Stora e = 19694 c.f.= 

104 1"' Area=. .18623' s.f. 
17603 c.f.= 

103 
15614 c.f.= 

102.4 
6010 c.f.= 

102 
13725 c.f.= 

101 
11936 c.f.= 

100 
9115 c.f.= 

99 ~ Area=' ·• .7;162 s.f. 
3405 c.f.= 

98.5 " Area= 
3058 c.f.= 113.3 c. 

98 Area:;. 
5132 c.f.= 190.1 c. 

97 Area= 4489 s.t 

1/9/2009 

"Wet" and "Dry" Volume 

3677.0 c .. 

9882-01-Basin Volumes.xis 
Sediment Basin 
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AES Consulting Engineers 
Project #9882-01 

67 CY per acre "Wet" 
67 CY per acre "Dry" 
33 CY per acre "Cleanout" 

Total Drainage Area= 

Volume Required = 
Volume Required = 

"Wet" Volume Provided = 
"Wet" Volume Provided= 

"Dry" Volume Provided = 
"Dry" Volume Provided = 

St. Olaf 
Catholic Church Expansion 

James City County 

!storage= O c.f.= 0.0 c.y. j 

9.6 acre 

643.2 c.y. 
17366.4 c.f. 

767.0 c.y. 
20709 c.f. 

At Elevation 100.0 

!Adequate "Wet" Volume is provided in Sediment Basin 

1173.0 c.y. 
31671 c_.f. 

At Elevation 102.4 

!Adequate "Dry" Volume is provided in Sediment Basin 

Clenaout Volume Required= 
Clenaout Volume Required = 

"Cleanout" Volume Provided = 
"Cleanout" Volume Provided = 

1/9/2009 

316.8 c.y. 
8553.6 c.f. 

463.7 c.y. 
12519 c.f. 

At Elevation 98.5 

!Adequate "Cleanout" Volume is provided in Sediment Basin ,. 

9882-01-Basin Volumes.xis 
Sediment Basin 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Pond No. 1 - St. Olaf Wet Pond 

Pond Data 

Monday, Jan 12, 2009 

I Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 97.00 ft 

I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 97.00 4,823 0 0 
1.00 98.00 6,185 5,489 5,489 
2.00 99.00 7,648 6,903 12,392 
3.00 100.00 11,744 9,622 22,014 
4.00 101.00 13,558 12,639 34,653 
4.50 101.50 14,503 7,013 41,666 
5.00 102.00 15,473 7,492 49,158 
5.50 102.50 16,469 7,983 57,142 
6.00 103.00 17,489 8,487 65,629 
7.00 104.00 19,605 18,535 84,164 
8.00 105.00 21,821 20,701 104,865 
9.00 106.00 24,138 22,968 127,833 

10.00 107.00 25,346 24,737 152,570 
11 .00 108.00 27,788 26,555 179,125 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [B] [C] [D] 

Rise (in) = 18.00 3.00 0.00 0.00 Crest Len (ft) = 12.57 0.00 0.00 0.00 
Span (in) = 18.00 3.00 0.00 0.00 Crest El. (ft) = 102.40 0.00 0.00 0.00 
No. Barrels = 1 0 0 WeirCoeff. = 3.33 3.33 3.33 3.33 
Invert EI. (ft) = 99.80 100.00 0.00 0.00 Weir Type = Riser 

Length (ft) = 180.00 0.00 0.00 0.00 Multi-Stage =Yes No No No 
Slope(%) = 1.10 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 {by Contour) 
Multi-Stage = n/a Yes No No TW Elev. (ft) = 0.00 

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

Stage {ft) Stage I Discharge 

12.00 ...,----...,----...,----...,----...,-----.----.....----......----......----......----..-

------ --· --·----v --
10.00 -t-----+-----+-----+-----+-----+----+----+----+----,,tF----r 

1---- 1-----1----------~/~. 

------f- --- - - ----- --

Elev (ft) 

109.00 

107.00 

~v 
8.00 -+----+----t----t----+----+---+----t---7""-1f----+----+ 105.00 

_____ , ___ -·----------1-----t-·--·t-~--- k::: -----1---

6.00 r::==+====r=====:::f::::::;;::;::~;;;;;;;;;:;;:::;;::=r==--r-=---r--i---1----r 103.00 , -· ----1----- -- - ---~- --- -.- ---------- ... _____ _ 
4.oo I 101 .00 

- 1--- ------- ----- 1------
2.00 --- ----- ----- ----+-----+-----+----+----+----+----+- 99.00 

-- ----- -
0.00 ~---~---~---~---~---~---~---~---~---~---~ 97.00 

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 

- Total Q 
Discharge (cfs) 
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Hydrograph Summary Rennr+ . . . l""Hyd~afrow Hydrographs Extension for AutoCAD® C1v1I 30® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time nmeto Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 6.233 5 740 34,251 --- -- - Pre-Development Approx. 

3 SCS Runoff 17.34 2 728 63,755 -- --- --- During Construction for Sediment B 

5 SCS Runoff 19.11 5 725 67,482 --- -- ---- St. Olaf Post Development 

7 Reservoir 3.166 5 760 67,419 5 102.57 58,253 St.Olaf Wet-Pond BMP 

9 Reservoir 2.209 2 774 63,417 3 102.52 57,561 Sedimenrt Basin 

9882-01-Wet-Pond-Rev-1 .gpw Return Period: 2 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 3 

During Construction for Sediment Basin Cales. 

Hydrograph type = SGS Runoff Peak discharge = 17.34 cfs 
Storm frequency = 2 yrs Time to peak = 728 min 
Time interval = 2 min Hyd. volume = 63,755 cuft 
Drainage area = 9.600 ac Curve number = 83* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 25.00 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) = [(5.300 x 91) + (4.300 x 74)] / 9.600 

During Construction for Sediment Basin Cales. 
Q (cfs) 

Hyd. No. 3 -- 2 Year 
Q (cfs) 

18.00 -.------.---.,...--~--..---~--~-~-~---.------.---.,...--~-~ 18:00 

15.00 -+----+--+-----+---+-----+--------+----t---+----+--+-----+---+- 15.00 

12.00 -+-----+--+-----+----1-----+------<~--4----4---+-----1---+-----+------4- 12.00 

9.00 -+----+--+----+---+-----+----tt-+---+----t---+----+---+-----+---+- 9.00 

--+----·-~--- ---- t---t---- ,__ - -----· - -·-·-1----1--+-----+--- I 

6.00 -+----+--+-----+---+-----+----1~--+----t---+----+--+----+---+- 6.00 

-·---·---1---1----1·-------- -~1----1---1 

____ ,. ..... --.. _____ ,....._ __ , ________ >-- -··------------ --·-·--1----- --1---t---

3.00 -+----+--+----+---+-----+----+t---t--+----t---+----+--+----+---+- 3.00 

-- -----i-----------·- - \ -·- -- ----·--t-------
- ·---·---· --~-e----- -----1:7- -----:...;;;::::----- -- ·- --··-------

0.00 ....J...---'---'----~-.... -~".!'.::_ _ _L _ __j __ _l_ _ __l._ _ __Jl,__.....L_ _ _.L.:~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.3 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 9 
Sedimenrt Basin 

= Reservoir Peak discharge 
= 2 yrs Time to peak 

= 2.209 cfs 
= 774 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 min Hyd. volume = 63,417 cuft 
= 3 - During Construction for Sediment Bakla£ciltsvation = 102.52 ft 
= St. Olaf Wet Pond Max. Storage = 57,561 cuft 

Storage Indication method used. Wet pond routing start elevation= 100.00 ft. 

Q (cfs) 
Sedimenrt Basin 
Hyd. No. 9 -- 2 Year 

18.00 -.---------.-------.---~---.------,-------.-----.-------r------i------r-

-----11--- 1----- ---·1---1---

15.00 --i-------t-----t------t---r---- -+------+-----t------r---i-----r-

i----+---------~~--------1----~-~~1---·1-----t--·~ 

12.00 -+--------------+---+-----+-----+------+-----+------Ii----+-

Q (cfs) 

18.00 

15.00 

12.00 

9.00 -+------+------1---+------+---+-----+-----+------+-----+------li----+- 9.00 

---·- ---- ----- ---------·-----1-----1--------
~--1--------1----1----+---·---1----1-----~---t----1·---1 

6.00 -+------+------1--t------+---i-----+-----+-----+------+------1i-------r- 6.00 

---- ----1---- ------- -+----1----·----1----1----1 
--1----<- -----·--l---- 1-----~·--- ,_ __ _ 

3.00 -+----+----in--+----+---+-----+----+----+-----+---t----+- 3.00 

--+~=----~-~-1,_-_____ 1-__ ,,_ 
o.oo L--~~_J-=~~==±==::1::==:6::=::=.l--...L.---l..--..L o.oo 

"'1-------t--· -1---

0 480 960 1440 1920 2400 2880 3360 3840 4320 4800 

- HydNo. 9 - HydNo. 3 llfflTITil Total storage used = 57,561 cuft 
Time (min) 
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Hydrograph Summary Rennr+ . . . l""'riyd~ft'ow Hydrographs Extension for AutoCAD® C1v1I 3D® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow Interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 21.53 5 735 106,208 --- --- - Pre-Development Approx. 

I 3 SCS Runoff 41 .36 2 728 153,132 ---- --- --- During Construction for Sediment B 

I 5 SCS Runoff 44.66 5 725 159,331 --- - --- St. Olaf Post Development 

7 Reservoir 14.57 5 745 159,268 5 104.39 92,001 St.Olaf Wet-Pond BMP 

I. 9 Reservoir 14.34 2 748 152,783 3 104.22 88,630 Sedimenrt Basin 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 9882-01-Wet-Pond-Rev-1.gpw Return Period: 25 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 3 

During Construction for Sediment Basin Cales. 

Hyd rograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 25 yrs 
= 2 min 
= 9.600 ac 
= 0.0 % 
= . USER 
= 6.40 in 
= 24 hrs 

• Composite (Area/CN) = ((5.300 x 91) + (4.300 x 74)] / 9.600 

Peak discharge = 41 .36 cfs 
Time to peak = 728 min 
Hyd. volume = 153, 132 cuft 
Curve number = 83* 
Hydraulic length = O ft 
Time of cone. (Tc) = 25.00 min 
Distribution = Type 11 
Shape factor = 484 

During Construction for Sediment Basin Cales. 
Q (cfs) Hyd. No. 3 - 25 Year Q (cfs) 

50.00 .,.....-----r---.------r----..,...--..-----.--- ---,.--...-----.------.---.------r---.- 50.00 

40.00 -+----+---t----+----+- -+---------+----+------it-----+----+----+- 40.00 

30.00 -+----+---t-----+---+--+---...... -----+-----+------it-----+----+----+- 30.00 

~ -· -··--t---1----1---1---11-+-- - 1---1---1---1--1---1----1 

-··---~ -- -+---- ------ ·--...-- -!- ________ _,_ __ , _______ ,_ __ , 
--· ....... -------~1--- 1---1-- ___ _ .........,. _______ -·--!-·- -f-·- ----1----

20.00 -+---+---t-----+---+--+---~1-----+-----+------i---+----+-----+- 20.00 

--- ---~--·--+---11------1----~--- ...._ ---1----1·--1---1---- 1----t·--1 

---,----·-t---+-----t----r---- r- -- ---1----1-- --1----+---t----1 

-----·-i---- •---·---+----+1- c-·-- ,_ --1---1---t--- 1---1----1 

10.00 -+----+---l-----+----+--+----l+-+---4---+---+---1-----+-----+----+- 10.00 
1---· - .. --·- ---t-- --+---11---I'--'--- - -· 

- -----------+-· - -+----1 

~1---1---r-·--- --+----I 

<----··- ----<--·---·---- - \ ~ 

=-~ -_ ---i----·-1---f--.· bl. ~ 
0.00 L=r:=:r:=r:=~~e:___L=-c~E==E~~;;±;;;;;;t:=i 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 9 

Sedimenrt Basin 

Hydrograph type = Reservoir Peak discharge = 14.34 cfs 
Storm frequency = 25 yrs Time to peak = 748 min 
Time interval = 2 min Hyd. volume = 152,783 cuft 
Inflow hyd. No. = 3 - During Construction for Sediment BaU:B:Cciltsvation = 104.22 ft 
Reservoir name = St. Olaf Wet Pond Max. Storage = 88,630 cuft 

Storage Indication method used. Wet pond routing start elevation = 100.00 ft. 

Sedimenrt Basin 
Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs) 

50.00 -,------.,...-----.------....---.-----...,....-----,------r-------...-----,------r- 50.00 

40.00 -+-----+----------t---+------+------+-------+-----+---i------r- 40.00 

30.00 -+-----+---------t---+------+------+-----+-----+-----1i------r- 30.00 

i----- ---·- -----··-f·--
----+----- ---- ,___ ____ ·- ---1----1--- - -i------1-----1-----1 
--t---- >-·----·--··--··---

20.00 -+----+----i------+---~---+----+----+-----+------1f-----+- 20.00 
f-----4--·------------- ·---·--------·1--- --1----1----1 
1------------1-----1 ----1-------·-f------1----1----1 
-- ------- ,---- ----·-- -···-·----·--- -------1-----1-----·-·---

·--'----1-----11-+------1--------- -· ·--------1------1----+-----1 
10.00 +-----t----9'1H----t---r---- +----t-- --r-- -----r-----1-----r- 10.00 

-·-----1-----~--· .. ---- - -- - ·--· ---~- -· - -~--------------
-------- --- -- ~-·- ---·--· -- '----.. -- -·---·---·!---·--··--~---

=~-----~=--------111--¥1 •L--..:__---- ~=-=:=-= =-
~-=:::r~~~--"--...1.--.J.--J..--L.....-...L 0.00 0.00 ...J... __ _._ __ 

- .. _ ... _. ___ ._.,__ __ ,,_ -- ----

- _____ __._ .. -------~- --

0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 

- HydNo. 9 - HydNo.3 lllTffiUI Total storage used= 88,630 cuft 
Time (min) 
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Storm Event 

1 
2 
10 

100 

APPENDIXD 

BEST MANAGEMENT PRACTICE (BMP) FACILITY 

CHANNEL PROTECTION VOLUME (KERPLUNK) 
SEDIMENT FOREBAY VOLUME 

WATER QUALITY VOLUME 
RISER BUOY ANCY CALCULATIONS 

BMP STAGE/STORAGE/DISCHARGE TABLE 
STORMW ATER ROUTING 1, 2, 10, & 100 YEAR STORM 

OUTLET PROTECTION 

Incoming Outgoing Water Surface PRE-
Flow (cfs) Flow (cfs) Elevation DEVELOPMENT 

(cfs) 
13.24 0.36 102.38 3.38 
19.11 3.17 102.57 6.23 
39.31 13.95 103.76 18.09 
58.91 16.24 105.60 31.06 

Storm Event PRE- POST-
DEVELOPMENT DEVELOPMENT 

(cfs) (cfs) 
1 3.38 0.36 
2 6.23 3.17 
10 18.09 13.95 

100 31.06 16.24 

CONSULTING ENGINEERS 
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CONSULTING ENGINEERS 

Williamsburg 

Gloucester 

Richmond 

(757) 253-0040 

(804) 693-4450 

(804) 330-8040 

Channel Protection Volume: 

Drainage Area 
Runoff Curve No. 
1-Yr, 24-Hr Storm Volume 

Direct Runoff 
Q= 

(From TR55 Equations 2·3 & 2-4) 
1.35 inches 

= 
= 
= 

9.6 Acres 
84 

2.8 inches 

Project St. Olaf 

Project No. 9882-01 

Subject Pond# 

Sheet No. 1 of 1 

Calculated By VAB Date 10131/07 

Channel Protection Volume = DA * Q * 60% (Virginia Stormwater Managment Handbook section 5-6.2 - Method 2) 

Vcp = 12.99 Ac-in = 28,298 cubic feet 

Determine Volume of Pond by Contour (starting at normal pool) : 

Sum Sum 
Incremental Area Volume Volume Volume Volume 

Elevation De(!th (sg. ft.} (cu. ft.) (cu. yd.) (cu. ft.) (cu'. yd.) 

100.0 Q.O 1{067 

101.0 1.0 12,805 11,936 442 11,936 442 

-
101 .5 0.5 13,712 6,629 246 18,565 688 

102.0 0.5 14,644 7,089 263 25,654 950 

103.0 ' 1.0 16,583 15,614 578 41 ,268 1,528 

104.0 1.0 18,623 17,603 652 58,87~ 2,180 

' 

.. 
' 

~ 

•' 

Total 58,871 2,180 

1 Incremental values computed from Channel Protection Volume Elevation 

Elevation of Normal Pool 
Elevation of 1-yr, 24-hr Storage Volume 
Size of Orifice 

Total Average Drawdown Time 

= 
= 

= 

100.00 feet 
102.17 feet 

3.00 inches 

39.01 hrs 

Incremental Incremental Incremental 
Avg Head1 Avg Flow1 Drawdown 

(feet) (feet) Time1 (hrs) 

0.50 0.14 22.91 

.1.25 0.25 7.35 

. 1.75 0.30 6.54 

· ·2.08 0.33 2.22 

. 0.00 0.00 0.00 

39.01 

>24 HRS, OK 
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AES Consulting Engineers 
Project #9882-01 

St. Olaf 
Catholic Church Expansion 

James City County 

BMP Sediment Forebay Volumes 

Elev. llcountour Area (in s.f.)11 Storage (Between contours) II Cumulative Storage Volume 

99.5 Area= s.f. 
Stora e = o c.f.= 0.0 c. 

99.5 Area= 1280 s.f. 
Stora e = 520 c.f.= 

99 Area= 801 s.f. 
Stora e = 0 c.f.= 0.0 c . . 

99 Area= ' 1097 s.f. 
Stora e = 784 c.f.= 29.0 c . . 

98 470 s.f. 
Stora e = 344 c.f.= 12.7 c .. 

97 Area= 218 s.f. 
Stora e = o c.f.= 0.0 c . . 

Volume Required 
10% of Water Quality Volume Required 
WQV = 13976 CF 

Volume Required = 

WQV Volume Provided = 
WQV Volume Provided = 

1/9/2009 

1397.6 c.f. 

61.0 c.y. 
1648 c.f. 

At Elevation 99.50 

!Adequate Volume is provided in Forebay 

Cumulative Stora e = 61.0 c .. 

Cumulative Stora e = 

CumulatiVe S.t~ 

Cumulative·Stora e = 

comulative Stora 

9882-01-Basin Volumes.xis 
Fore bay 
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AES Consulting Engineers 
Project #9882-01 

St. Olaf 
Catholic Church Expansion 

James City County 

BMP Water Quality Volumes 

Elev. llcountour Area (in s.f.)11 Storage (Between contours) 

105 Area= 20764 s.f. 
Stora e = 19694 c.f.= 729.4 c.y. 

104 Ar~a= 18623 s.f. 
Stora e = 17603 c.f.= 

103 'Area= 16583 s.f. · 
Stora e = 15614 c.f.= 

102.4 Area= , 15408 s.f. 
Stora e = 6010 c.f.= 

102 14644 s.f. 
Stora e = 13725 c.f.= 

101 Area=: 12805 s.f. 
Stora e = 11936 c.f.= 

100 ·Area= ·11067 s.f. 
Stora e = 9115 c.f.= 

99 Area= 7162 .s.f. 
Stora e = 6469 c.f.= 

98 · Area= 5775 s.f. 
Stora e = 5132 c.f.= 

97 Area= 4489 s.f. 
Stora e = O c.f.= 

1/9/2009 

II Cumulative Storage Volume 

Cumulative Stora e = 3677.2 c .. 

Cumulative Stora e = I 2947.9 C, , 

9882-01-Basin Volumes.xis 
BMP 
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AES Consulting Engineers 
Project #9882-01 

Volume Required 
2 * WQV 
WQV = 1/2" per impervious acre 

Impervious Area = 

WetWQV= 
Wet Volume Required = 

Wet WQV Volume Provided = 
Wet WQV Volume Provided = 

DryWQV= 
Dry Volume Required = 

Dry WQV Volume Provide~ = 
Dry WQV Volume Provided = 

1/9/2009 

St. Olaf 
Catholic Church Expansion 

James City County 

3.85 acre 

6988 c.f. 
13976 c.f. 

767.2 c.y. 
20715 c.f. 

At Elevation 100.00 

Adequate Water Quality Volume is provided in BMP 

6988 c.f. 
13976 c.f. 

1173.0 c.y. 
31671 c.f. 

At Elevation 102.40 

Adequate Water Quality Volume is provided in BMP 

9882-01-Basin Volumes.xis 
BMP 
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St. Olaf Catholic Church 
BMP #1 BUOY ANCY CALCULATIONS 

January 13, 2009 

Note: THESE CALCULATION ARE PROVIDED TO ENSURE THE PRTNCTPAL SPILLWAY I RISER DOES NOT HA VE 
THE TENDENCY TO FLOAT. 

ELEVATION OF RISER CREST = 

ELEVATION OF INVERT OF RISER= 
(AFTER GROUTING) 

INSIDE DIAMETER OF RISER = 

OUTSIDE DIAMETER OF RISER= 

DIAMETER OF EXTENDED BASE= 

DEPTH OF BASE= 

102.4 

99.8 

4 feet 

5 feet 

5.67 feet 

I feet 

WEIGHT OF WATER DTSPLACED BY AIR 

Weight of water displaced by air ' Weight of water/cu. Ft.* 3.14 •(Outside Diameter of riser I 2)"2 •(El. Of Riser Crest -
· El. Of riser invert)+ Weight of water/cu. Ft.* 3.14 *(Diameter of base I 2)"2 •(Depth of 

Base)) 

!Weight of water displaced by air 4,759 lbs. 

WEIGHT OF PRINCIPAL SPILLWAY I RISER 

Weight of concrete of riser = 

Weight of Concrete Riser= 

Weight of Anti-vortex = 

Weight of Extend Base Only = 

I Total Weight of Riser= 

(Weight of concrete/cu. Ft. * 3.14 • ( Outside diameter of riser I 2)"2 * (El. Of Riser Crest -
El. Of riser invert)) - (Weight of concrete per cu. Ft. * 3 .14 * (Inside diameter of riser I 
2)"2 *(El. Of Riser Crest - El. Of riser invert)) 

2,755 lbs. 

lbs. 

3,786 lbs. 

6,541 lbs. 

Total Weight of Riser > Weight of Water Displaced, I.e. Will not flo 1.37 Safety Factor 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk , Inc. v6.066 

Pond No. 1 - St. Olaf Wet Pond 

Pond Data 

Monday, Jan 12, 2009 

I Contours· User-defined contour areas. Conic method used for volume calculation. Begining Elevation= 97.00 ft 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 97.00 4,823 0 0 
1.00 98.00 6,185 5,489 5,489 
2.00 99.00 7,648 6,903 12,392 
3.00 100.00 11,744 9,622 22,014 
4.00 101 .00 13,558 12,639 34,653 
4.50 101 .50 14,503 7,013 41 ,666 
5.00 102.00 15,473 7,492 49,158 
5.50 102.50 16,469 7,983 57,142 
6.00 103.00 17,489 8,487 65,629 
7.00 104.00 19,605 18,535 84,164 
8.00 105.00 21,821 20,701 104,865 
9.00 106.00 24,138 22,968 127,833 

10.00 107.00 25,346 24,737 152,570 
11.00 108.00 27,788 26,555 179, 125 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [B] [CJ [DJ 

Rise (in) = 18.00 3.00 0.00 0.00 Crest Len (ft) 12.57 0.00 0.00 0.00 
Span (in) = 18.00 3.00 0.00 0.00 Crest El. (ft) = 102.40 0.00 0.00 0.00 
No. Barrels = 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33 
Invert El. (ft) = 99.80 100.00 0.00 0.00 Weir Type = Riser 
Length (ft) = 180.00 0.00 0.00 0.00 Multi.Stage = Yes No No No 
Slope(%) = 1.10 0.00 0.00 n/a 
N·Value = .01 3 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour) 
Multi-Stage = n/a Yes No No TW Elev. (ft) = 0.00 

Note: CulverVOrifice outnows are analyzed under inlel (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage (ft) Stage I Discharge Elev (ft) 

12.00 -r-----.-----.-----.-----.-----.-----r----....----....----,..----..- 109.00 

7 ·--
10.00 -+-----+-----+-----+-----+-----+-----+----+----+-------::;;rF----+- 107.00 

!-----+------~----~~~--·~ ·--1------- 1-----·~---·- ~1-----1 

1-- --- -· ·- -- -- -

_,,/ 

8.00 -+------~-+ _- _-=_-_+=_-=_-=_-=_-+----~--_-:_-_-_- __ +-_-_- _-_-+---;/-_ ---1-~-~---+---~--=~- :_-_~~-+-

6"00 r:==l====~=::::::+::::;:;;;;;;;;;~~~T;;;;;;;;---r=---11-1--1--1 _,_ 
---1-- --- ·- -

105.00 

103.00 

101.00 

-- -----

-- .... _ .. _ 
--'-----'-----~-----'------'------'-----'------'------'------'-----~ 97.00 

14.00 16.00 18.00 20.00 

Discharge (cfs) 
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Hydrograph Summary Rennr+ . . . 
t"'Hyd,afrow Hydrographs Extension for AutoCAD® C1v1I 30® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 3.384 5 740 20,589 ---- --- -- Pre-Development Approx. 

3 SCS Runoff 11.88 2 728 44,159 ---- -- - During Construction for Sediment B 

5 SCS Runoff 13.24 5 725 47,163 ---- - ··-- - St. Olaf Post Development 

7 Reservoir 0.355 5 1130 47,100 5 102.38 55,243 St.Olaf Wet-Pond BMP 

9 Reservoir 0.343 2 1128 43,878 3 102.23 52,797 Sedimenrt Basin 

9882-01 -Wet-Pond-Rev-1 .gpw Return Period: 1 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 1 

Pre-Development Approx. 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 1 yrs 
= 5 min 
= 9.600 ac 
= 0.0 % 
=USER 
= 2 .80 in 
= 24 hrs 

• Composite (Area/CN) = [(9.600 x 70)) / 9.600 

Monday, Jan 12, 2009 

Peak discharge = 3.384 cfs 
Time to peak = 7 40 min 
Hyd. volume = 20,589 cuft 
Curve number = 70* 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 40.00 min 
Distribution = Type II 
Shape factor = 484 

Pre-Development Approx. 
Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs) 

4.00 -,.----.---..----.----.----,-----,---..-----r-----.---,.-----.---,---,- 4.00 

--··1-----1-----.__ __ ,_ _ _,__ ___ - __ , ___ ,__ ___ , ___ - o---•--·· --· 

3.00 -+---+--+----+----+--+---+f+-____,f----+---+----'+----+--'-+---+- 3.00 
__ ,, ____ ,_ ___ ___ ~---t----1-1- 'I--

-·-·--- ___ ,__ ----Lo.-----...,.____ .. , ,._.__~----·-r---1-----1---- --

2.00 -1-----1----1----+-----+--4----a-~-lf----1-----+---.__--+----+-- 2.00 

·---.. --
1~ ·---- ·---1------- -- I-·-->---·-._ ---1---1----1--- - l---l-··-1--1 

---~-- - '-·--.. ~----!----- ---· __ ._,...... _______________ ,_,__,_....., ____ -·--·---· 

--1---l---1- ~-<-------t------·----·-----·-- -----------
1.00 -+-----+---.__--+----+--4--~---l---+-----1---.__--+-----+-- 1.00 ______ ,____,.,______ -----\ _,___, ____ _, __ .____ __ -

--- --- ----f-·-- ----=-- ~-\ --·--- - ---i--- ---
- - -- - -~ - -- - -- -- --- ~~-- -·-- ---i----ii--

· ·-· __ .,____, 

~ 0 .00 ------------'----"--..1--J-l---'---- -L-----'----,__---'-------'----.3o---- 0 .00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 5 

St. Olaf Post Development 

Hydrograph type = SCS Runoff Peak discharge = 13.24 cfs 
Storm frequency = 1 yrs Time to peak = 725 min 
Time interval = 5 min Hyd. volume = 47,163 cuft 
Drainage area = 9.600 ac Curve number = 84* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 17.70 min 
Total precip. = 2.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

*Composite (Area/CN) = [(3.850 x 98) + (5.750 x 74)] / 9.600 

St. Olaf Post Development 
Hyd. No. 5 -- 1 Year 

Q (cfs) 

14.00 

12.00 

- ·---·--- --- --· - - - -------- -·---1---~--1---

-+----+---!---+--+----+------11-1---+-----I---+----+---!---+- ----+- 6.00 

1.-.--1----1----·- ._ ... __ ,_ __ .. __ 

-+-----+--+-----+---+----+---+!---+---+----+---+----+--+-----+------+- 4.00 

--- --····- 1- _ ............ __ ---- ,,_ .. _ ---

-·------··-

2.00 -+----+--+----+--+-----+-- --++--l'r---+----------l---+---+--+----+---+- 2.00 

-~ -~~l---+-----1--·- ~~--~· ---
0.00 _._ _ __.. __________ ..__"""'""'=-----!....----'------''---------'-----'---....l....._- --'-'--"- 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.5 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 7 

St.Olaf Wet-Pond BMP 

= Reservoir 
= 1 yrs 

= 0.355 cfs 
= 1130 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 5 min 
= 5 - St. Olaf Post Development 
= St. Olaf Wet Pond 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 47, 100 cuff 
= 102.38ft 
= 55,243 cuft 

Storage Indication method used. Wet pond routing start elevation = 100.00 ft. 

Q (cfs) 
St.Olaf Wet-Pond BMP 

Hyd. No. 7 -- 1 Year 

14.00 ·-r---.----...----.------,-----.-~---.-----.------.------r-----r----~ 

>-----t- 1---1---- ---+----f----1----+---+-----1- -- t------1 

12.00 -+---+-+---1----t--------1----+----+----l--- -4-----+---+----+-

i--··-- ·- 1--·-1·---1---- ---· --- - ·--·----+--·-->-----+--- -! 

Q (cfs) 

14.00 

12.00 

10.00 -+---+-+--+-----t-------+----+----+----l----4-----+----+----+- 10.00 

8.00 +----+-11- -+----+-------t-----+---+---+----+----+--- +-- --l- 8.00 

----- -·---1----1----- ----·t---1-· ---,___. -i-·---~---t----1 

6.00 -+---~-----t-------+---+----+-----+----+-----+----+----+- 6.00 

--~--1- ~-----1---··I------ ........ --·1----1---

4.00 -+---......... --+--- -t-------+---+----+-----+----+-----+----+----+- 4.00 

2.00 -+---~t-----l----t--------1----+----+----l----4-----+---+----+- 2.00 

- - -- .• ~-
0.00 L-..J&j~~~___,~:±==J==:b=~--1--L-.L_.J.. _ _L 

- - - ·-f- - - -·--- -- -- - r--- . --1c----

0.00 
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000 6600 

- Hyd No. 7 - HydNo. 5 lfTITTfITT Total storage used = 55,243 cuft 
Time (min) 

_ J 
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Hydrograph Summary Rennr+ . . . t'tiyd~a~ow Hydrographs Extension for AutoCAD® C1v1I 30® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 6.233 5 740 34,251 -- - ---- Pre-Development Approx. 

3 SCS Runoff 17.34 2 728 63,755 -- - ·--- During Construction for Sediment B 

5 SCS Runoff 19.11 5 725 67,482 ---- - -- St. Olaf Post Development 

7 Reservoir 3.166 5 760 67,419 5 102.57 58,253 St.Olaf Wet-Pond BMP 

9 Reservoir 2.209 2 774 63,417 3 102.52 57,561 Sedimenrt Basin 

9882-01-Wet-Pond-Rev-1.gpw Return Period: 2 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 1 
Pre-Development Approx. 

Hydrograph type = SCS Runoff Peak discharge = 6.233 cfs 
Storm frequency = 2 yrs Time to peak = 7 40 min 
Time interval = 5 min Hyd. volume = 34,251 cuft 
Drainage area = 9.600 ac Curve number = 70* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 40.00 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

• Composite (Area/CN) = ((9.600 x 70)] / 9.600 

Pre-Development Approx. 
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs) 

7.00 -.-----.----..-----.---,...---~---.--~---.---.,.--~--..-----.----.- 7.00 

------1---1-----1-----1---1---11----1---1---+----+--+--- --t 

6.00 -+-----t---+-----+---t------+---111------+-----t---+-----t---+-----+-~ 6.00 

1--- --- - -+---- - - -·--- •+--- -- ,,_ __ - -----·----i---1 

5.00 -+----+--+-----+---+----+------I----+------+---+----+--+----+--~ 5.00 

4.00 -+-----t---+-----+--+-----+------+-------t---+-----i----+-----+--+- 4.00 

--------1---1---11----· ---- _,,, - ·- 1----1---1----1----1---t------

- ---1--··--1----1---1---r------·- - t""'"-·-·-----------1--- -1·-·-
3.00 

1-----1-- -----·---·+----+----1---~----+----1 

--- __ ... - 1----1-·----i------~ """""----~ - 1---------1-----1-

1----- 1----1----1-------------1---ti--··--·--'--·-+-- --1----+- - -+-----! 
2.00 -+----+--+-----+----+-----t----tl--+----+-----t---+----+---+----+---~ 2.00 

--1-----1-----1~---+----1----tt·--11-- --·--;-.. -1'--'----- - ··---1---1---1 

1.00 
... -~-=-~-~=·-=-·===-=--=--=-=~---~---= -=-z --=-=- ----===->-----

=-~~~-- > =-=~-=-=-=-:--==-~=- ·=-·- - ~s...:.. -~-=----=~:~~ -~= ::.=~~-=------~: 
1.00 

-- ...... ----------------- - ,_. - t==~===:t:~~;;;;;;;;;t;;;;;;;:;::t 
--~-- - i--- ---- -·-- - -j ---- '---0.00 _______ ..__ ....... __ .._ _ _.._.,,,r._.L__......L_ _ ___JL-_ _L_ _ __L __ __,___--1......3'o,-.1- 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 5 

St. Olaf Post Development 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Time interval = 5 min 
Drainage area = 9.600 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

• Composite (Area/CN) = [(3.850 x 98) + (5.750 x 74)) / 9.600 

Monday, Jan 12, 2009 

Peak discharge = 19.11 cfs 
Time to peak = 725 min 
Hyd. volume = 67,482 cuft 
Curve number = 84* 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 17.70 min 
Distribution = Type II 
Shape factor = 484 

St. Olaf Post Develop~ent 
Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs) 

21.00 ~-~--~-~-~--~-~-~--~-~--~-~----.--~ 21 .00 

18.00 -+----+---t----+---+---+-------- -+---+-----1t----+---+----t- 18.00 

15.00 --1--- ---1-- -t----+-----+- - +---------4---+-- --l---t----+-----+----- 15.00 

12.00 -+----+---t----+------+-------~---4---+---+---t----+---+----- 12.00 

---··- i.-----· ----~- ---- ~ ----------t---p - -----

9.00 -+-----1---t----+-----+--+---~t-----4---+----1---t----+-----+----- 9.00 

---1-·--1---1---i---t----,......--

6.00 --1--- ---1-- - 1----+-- - - --+---1+-+-----1---+------+---t----+-----+--+- 6.00 

- r - ·-- - --- . --- - -· ·- --·· --i>- - - - - -·--

--------- -~ --- 1-----·-~ --- ---- --~--

3.00 ~~--+--__ - _-_ ~~--~-~~-~~~-~-~~~~+~---~~~~~--~-~---~---~~~----+~-~----~~--~~~~---~---+-~=~~-~- 3.00 

o.oo L_l__J__J__...L-~~_l_ _ _l_-=:t=:±==::±:::::::t~~!l..__-1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 5 
Time (min) 

- - ------- ---
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 7 

St.Olaf Wet-Pond BMP 

= Reservoir 
= 2 yrs 

Peak discharge = 3.166 cfs 
Time to peak = 760 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 5 min Hyd. volume = 67,419 cuft 
Max. Elevation = 102.57 ft = 5 - St. Olaf Post Development 

= St. Olaf Wet Pond Max. Storage = 58,253 cuft 

Storage Indication method used. Wet pond routing start elevation= 100.00 ft. 

St.Olaf Wet-Pond BMP 
Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs) 

21.00 -.---..-----.--..----..-----,-----,,--- .,-----r-----.-- -r----.---..----r---.- 21 .00 

18.00 .-+----+-----1--+----+---+--t----+----+----+- -+------+----+- - +- 18.00 

--1---1---·t-----1- --1-----+- -11---1---1--·----~--t-----+-----< 

15.00 -+----+----+-f----+----+---+---t----+----+----+--+------+----+--+- 15.00 

12.00 -+----+-----1-1--+----+----+--+---1-----+----+--+----+----+-- --+--+- 12.00 
, ___ .,___..._ f.-.- --·-~-- ----i.-.--- -------------·----f--·-f---i.-- -
_____ ,__ - ·---·---- - --~ --....-.--- - 1---1--- 1---~--·1----1---1 

9.00 -+-----+----+-t--+----+----+--+---+----+----+--+--------t-----t--+- 9.00 

1--·t---1----- 1-- -1----1-·---i----------1---t---1---- ·t----t----1 

6.00 -+---+------+---J--+---+----+--+----+---+----+--+----+----t-----+--+- 6.00 

--·-
--!---·--··---- ·- ----·-1---1·--I - ----

3.00 -------+- --+--+----+---+--1----+----+---+--t--- -+----+----+- 3.00 

_-.---~~-~- -= 
0.00 ..L-...L..-~~_l_-=:::1".~~=:::±=:::t==l====b::..~-J...-J..._J._ 0.00 

-----·- - . 

---· --- --~~------ ---------
-·------... - - t----" 

0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 

- Hyd No. 7 - Hyd No. 5 UllITTTil Total storage used= 58,253 cuft 
Time (min) 
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Hydrograph Summary Rennr+ . . . t'f1yd~afrow Hydrographs Extension for AutoCAD® C1v1I 3D® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 18.09 5 735 89,950 --- -- -- Pre-Development Approx. 

I 3 SCS Runoff 36.31 2 728 133,994 ---- -- -- During Construction for Sediment B 

I 5 SCS Runoff 39.31 5 725 139,729 --- ----- ---- St. Olaf Post Development 

7 Reservoir 13.95 5 745 139,666 5 103.94 83,101 St.Olaf Wet-Pond BMP 

I 9 Reservoir 13.67 2 748 133,647 3 103.76 79,735 Sedimenrt Basin 

I 
I 
I 
I ~ . ·-· 

I 
I 
I 
I 
I 
I 
I 
I 
I 9882-01 -Wet-Pond-Rev-1 .gpw Return Period: 10 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 1 

Pre-Development Approx. 

Hydrograph type = SCS Runoff Peak discharge = 18.09 cfs 
Storm frequency = 10 yrs Time to peak = 735 min 
Time interval = 5 min Hyd. volume = 89,950 cuft 
Drainage area = 9.600 ac Curve number = 70* 
Basin Slope - 0.0% Hydraulic length = O ft 
Tc method = USER Time of cone. (Tc) = 40.00 min 
Total precip. = 5.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

• Composite (Area/CN) = [(9.600 x 70)] / 9.600 

Pre-Development Approx. 
Q (cfs) Hyd. No. 1 -10 Year Q (cfs) 

21.00 ~-~--~-~-~--~---~--~---.---~--.------.----.- 21 .00 

18.00 +---+--+----+----+--+-----+t.-----1f---- -+---+--+----+---+---+- ·1 a.00 

-l--- -f-- -+----1---1--- ,__ --1--- l---·l---l---f--I 

---1----- -1-----1----

15.00 -4----+---+------+----+---1------11--1-----1---1----+---+----+----+---+- 15.00 

12.00 -1----+---f-----+-- --+--+---1--1----+--+---+----lf-----+---+----+- 12.00 
--- --- ~· - 1--- -t---t- ·--- ---1-- - 1-

..,. - ----1---~--- - ·---- __ ..,.._ __ i-.. r-- - --·---·-.-- · - 1-- - 1---l--- -l 

9.00 -i----+---1------1-----+--+------~---1-----+---+----+---+-- 9.00 
---------1---1--- ___ _,_ ___ - - 1---+---1----1- - --t-- 1----1 

·---- ----- ___ ......, ______ ,..... ___ _ 
- --- -----+---t---------1---1----1 

6.00 -1----+---1----+----+--+---11-~---1---1-----+---I----+----+---+- 6.00 

------ - - --- - -- -t--··-- - --· -
\ 

3.00 -1----+---l--~=--~._---1---_-._-+-_--_ --1-1--_~,>--l-_-_-_-__ -+_-_-_-_ --+-. - - +---__ - _-+-__ -=_-=__- _+ __ - _- _ -+-_ 3.00 

- -- -J -- ~T~-..,...... ~~:...:.+::::::C._, 
0 .00 _i..._ ...... __ .__ _ _.__ ...... __ ~=---_.l._-__JL___ _ _.l._ _ __L __ J__ _ ___j___----1.-3.,......---'-- 0 .00 

··- ... -- ·-- ·I--·----

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 5 

St. Olaf Post Development 

= SCS Runoff 
= 10 yrs 

Peak discharge = 39.31 cfs 
Time to peak = 725 min 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 

= 5 min Hyd. volume = 139,729 cuft 

Tc method 
Total precip. 
Storm duration 

= 9.600 ac 
= 0.0 % 
=USER 
= 5.80 in 
= 24 hrs 

•Composite (Area/CN) = [(3.850 x 98) + (5.750 x 74)) / 9.600 

Curve number = 84 * 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 17.70 min 
Distribution = Type II 
Shape factor = 484 

St. Olaf Post Development 
Q (cfs) Hyd. No. 5 - 10 Year Q (cfs) 

40.00 ~---.-----~-~--~-~-~---.------.----,,--..---,-----.-----..- 40.00 

--~ -----1---+---1--- ---------1----+-·--1---1---1 

30.00 -1-----+---+----1------+----+-----H----1---+-----+---t----+----+----+- 30.00 

1----1---1---+----1---1-----------------1----1---- 1---1----+----I 

20.00 -l-----+---l----1------+----+---~l-----l---+-----+---I----+----!----+- 20.00 

--!---------- - ---- - 1-- ~-- ------ -

f---- ..,-·---+----+- -·-l---·1---1-HJ-..- ----1----1----11--t------+----

-- -·----1----+---I ---1----1 

---·-···-~·-i------+---1--------<l<I--- --- --- !-----+----- ------- ---·-1----1 

10.00 -1-----+---+----1-----1-----+---~~---li-----+-----+---+----I-----+----+- 10.00 

........---------.--~--- ----r-.. ----1-- -11 -L ----- r·-------1----- -- -----

-----~~-- =-~~ ~-;S- ~'--=-:_ ~=~ ~ ~~-===-= 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 5 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 7 

St.Olaf Wet-Pond BMP 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 5 min 
= 5 - St. Olaf Post Development 
= St. Olaf Wet Pond 

Storage Indication method used. Wet pond routing start elevation = 100.00 ft. 

Q (cfs) 

Monday, Jan 12, 2009 

Peak discharge = 13.95 cfs 
Time to peak = 745 min 
Hyd. volume = 139,666 cuft 
Max. Elevation = 103.94 ft 
Max. Storage = 83, 101 cuft 

---f----4-- -- ------ , ___ , ______ >-- -- _ ,. ___ , 

I 30.-00 --r.----:----+-----t---1----t------+--- - -t----+-------t-----t------+------r.--------t- 30.00 

I 
I 
I 
I 
I. 
I 
I 
I 

20 .00 --+-----+-------t-----t- ---+----+-----+--- --+-------t----+--- -+-----+-------+- 20.00 

-·--------·-- 1---------i.-..--

1----t-----+--111\...--- 1-----0----·-- --·----o---t--- ----- ----
----1---------------· <--··--•---t 

10.00 -r----t----+--9Ht--t-------t-----+- - ---t-----+----+----+----+----'i- 10.00 ______ ,_ ____ ...... 
- ··-1---· ·- ·-- --- _.,_ - ----·-- ___ , ----i-----

---~--i'-+1- 1-----1----------- --·-- -------- ---1----~·---~--
-~-· . ---r---,--------

0.00 -i.---i--::lliOlil 

0 300 600 

- HydNo. 7 

.,_ ___ ------ ----· -~ ----- ----~·· -------·· -----------
__ . ______ __. ___ , ___ .._ __ --·- - ...... ··--------'~ _i::::::~~~=6:::==::b:::::::==:l...-~-..J--.l...-...L 0.00 

900 1200 1500 1800 2100 2400 2700 3000 3300 

- HydNo. 5 fffITlJTH Total storage used = 83, 101 cu ft 
Time (min) 
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Hydrograph Summary Rennr+ . . . t"'r1ydPa~ow Hydrographs Extension for AutoCAD® C1v11 3D® 2009 by Autodesk, Inc. v6.066 

Hyd. Hydrograph Peak Time nmeto Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval peak volume hyd(s) elevation strge used description 

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

1 SCS Runoff 31 .06 5 735 151,682 ---- --- --- Pre-Development Approx. 

3 SCS Runoff 54.82 2 728 205,046 ----- ----- ----- During Construction for Sediment B 

5 SCS Runoff 58.91 5 725 212,407 --- - ---- St. Olaf Post Development 

7 Reservoir 16.24 5 750 212,344 5 105.60 118,147 St.Olaf Wet-Pond BMP 

9 Reservoir 15.99 2 750 204,695 3 105.41 114,154 Sedimenrt Basin 

.. 
... 

9882-01-Wet-Pond-Rev-1.gpw Return Period: 100 Year Monday, Jan 12, 2009 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 1 

Pre-Development Approx. 

Hydrograph type = SCS Runoff Peak discharge = 31.06 cfs 
Storm frequency = 100 yrs Time to peak = 735 min 
Time interval = 5 min Hyd. volume = 151,682 cuft 
Drainage area = 9.600 ac Curve number = 70* 
Basin Slope = 0.0% Hydraulic length = O ft 
Tc method = USER Time of cone. (Tc) = 40.00 min 
Total precip. = 8.00 in Distribution = Type 11 
Storm duration = 24 hrs Shape factor :.: 484 

• Composite (Area/CN) = ((9.600 x 70)) / 9.600 

Pre-Development Approx. 
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs) 

35.00 ~----------~---------~--~--~--~----~ 35.00 
----1---1 ---+---->-----+----+-----+-------· O---·-t----1---+--- 1 
--·-l-·--t-----+--1----1-----r--- -·--- -1----1----+---t----i 

t------+-- ---1---t-·----f--· -------1-----1---1i---·------+---t-----I ---

30.00 -+---+---+-----+---+------+---i-.---+----+---+----+---+-----+---+- 30.00 
i-----1---~1----1-----1---+----· -·- ---1--··-~--1---·t------

··- ---·-f.-··----- ...._ . ..- -~ ,_..- .. ----···--- - - --- - ·- _ .,_ __ ,...... __ 
1-----1 ·---1----1------·-·--- ----·--

25.00 -+----+---i---- -+---+------+---ta--1---+-----4---+------l----i-----4------+- 25.00 
~~-·->------1---1---+----1 

,.. __ ,__ ---1--·---+---1---f-- - • - - - 11---- 1----1---1---1----+----

20.00 -+----+---1---- -+---+------+---11-+---+----+---+----+---+----+-----+- 20.00 
-1-1,.._--1----1-·----------t---1-

--i--- --·---·---------·- ~- --·-----·-----1,-----1----1---1 
---··-----------·--- ·- - ,...._... _____ ,_ - --·--1---1------1----

- . __._... ---- -·- --f-- ---- ---t------- - ---·---·--1----1 
15.00 -+---+--+-----+---+------+------;t---t;----+-----1-- -t------+---+-----+---+- 15.00 

-----+----+.-- 1---+--·---- ll---·l----+---t---+--·--+-----+·----
- ··----· ·--- ----- ---- ----.. -·-I---· -- - --- --1---1 --1---1 
-· - ---· --+----r---t-----9- ,__ I---+--·- -·----J----1-------
- -------···--+--- --+---·!-·--- - - - .. i---t---

10.00 -+-----1----+-----+---+-----+----fl--l---+-----l---+----+--+----+---+- 10.00 
1-------- --- - 1----·--. - - ---i---- - ·-------··---1----1 

- .... -- ---- -~--~----i--~- ----- -- ---1---i - -·- ---- - !--·--------1--
------1--- -1 -· ···-t--- .... _._,_ ... - -· t"'-· ... -----1 

5.00 -,_-~~--~_----__ ~_-_-~--~u-.~:~-~~--~~-- -~~~--~--~. -- __ ~=-~---~----~~----~--+-·- 5.00 

r.-·-~------f"--·--- .__ __,, -·--• - ·~-~---- __ _.,..,.. _...._. ______ ·-·-- .. ---
- - - _,___ -- - - .. ~ - . 

0.00 ~ ....... 0.00 
0 120 240 360 480 600 720 840 960 1 080 1200 1320 1440 1560 

- HydNo.1 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 5 

St. Olaf Post Development 

Hydrograph type = SCS Runoff Peak discharge = 58.91 cfs 
Storm frequency = 100 yrs Time to peak = 725 min 
Time interval = 5 min Hyd. volume = 212,407 cuft 
Drainage area = 9.600 ac Curve number = 84* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 17.70 min 
Total precip. = 8.00 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) = [(3.850 x 98) + (5.750 x 74)] / 9.600 

St. Olaf Post Development 
Q (cfs) Hyd. No. 5 -100 Year Q (cfs) 

60.00 --~--~-~---"-~-~--~-~-~--~-~--~--..--....,..._,... 60.00 
-----f--·----·- -~------- ·~ .. -·--- r---.. ___ , ___ ,_ ___ 1--- -1-- --1 

. -c---·--1----1---- - --- -

50.00 -+-----+---+-----+---+----+-----t---+----+- --+-----+--+-----+-----+- 50.00 
---->---·--1---1---+------+---••---1--- ---1---1----1----- ·--·-

---~-- ... -.. --..... - ..... --,--~- -...... ~---- -·-- --- i.-.-·--·----·------- --- ·-
·---- -- ,_ __ ,.._ - -+---1--- --1---11- --

40.00 -+-----+---+-----+---+----+-----r1----+----+---+-----+---+-----+-----+- 40.00 

t-- -+---+--- 1----1---1------ - ------1----1- ·- - +--- - 1---1----1 

1---1--- --+---·-.--·--c-- --
30.00 -+----+---+-----+---+---+-----I+-+---+----+---+----+--+-----+-----+- 30.00 

~·-- ---- - 1---1----1---1-- - ~- r-----·--t----+---1----1-----1 

--·w-- ---r------ ·----1---·----·I- --·--*• -·---1----1-----1--- -+-·-- I-·--
...-.-- l---+---1---1----~-------· ......... -

20.00 -+----+---+----+---+---t---...t-+---+-----+---+-----+--+----+-----+- 20.00 
---·-------1-----11------1----1---9-l-·I---~--- --1-----1----1-- - 1-----l 
,_ __ ,___,_ ----1---~---

---- -- -------1----+----·- -- - - -- ...... -~-- ....... _____ -~----1------11--· .... -------
---~·i.-- -~-- ------ ··-!---· ,, --- - -..- --· - --- - -------------· __ ,_ ___ - -

10.00 -+-- --+---t----+---+-----+---++-+--+-----t- --+----+-- -+-----+----t- 10.00 

====:==---.,~--- _-:~~~ -= \_ ~-=~- _-_·-=-~-- -- - -==--
--r------- ·- --- "" -- ,__ --------~----...___ 

o.oo .t=..:-1-=-···~-- r-·:· ::.-· :-··-J:.- ~-~--~-1~~~~:!'.J.~-L-=._L=:::t~:::t::::~-~- ·~- ~-~--::t· ~~~=:L o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 5 
Time (min) 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Monday, Jan 12, 2009 

Hyd. No. 7 
St.Olaf Wet-Pond BMP 

= Reservoir 
= 100 yrs 

Peak discharge 
Time to peak 

= 16.24 cfs 
= 750 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 5 min Hyd. volume = 212,344 cuft 
Max. Elevation = 105.60 ft = 5 - St. Olaf Post Development 

= St. Olaf Wet Pond Max. Storage = 118, 14 7 cu ft 

Storage Indication method used. Wet pond routing start elevation = 100.00 ft . 

St.Olaf Wet-Pond BMP 
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs) 

60.00 .....----r-----~--.---~-----~--~--~--~-----~ 60.00 
1------ ... _ ... _ ,_ _ _ --- -- --- -·----·-------

----f---- - 1----- ---~-· .. _ --+---1----1---~1 

50.00 --+---+---+---___,t-------+----+----+-----+------+----+-----+-----+- 50.00 
.... ___ .__. ___ , __ 

-·-·-- ----r-------· - - --·- ---·--·--·-~ ----

40.00 --t----+----+-----t----1------+----t-----+----+-----+----+----+- 40.00 

1---- 1-----1------+-----1---·-r-----·-.,_..-----1----1-----
30.00 --+-----+----+-----1------t----+----+-----+-- ---+----+-----+----+- 30.00 

,__ ___ .. -----1--ia---~----·---·--·,___-.. - 1-----1----1----·l----I 
f--------·--- - 1--i _ ___ --+-------·-·-1----1 ---+----1---+----i 

20.00 --+---+---+-----t-------+----+----+-----+------+----+-----+----+- 20.00 
i---------~1--1m--t----+---+--- _,__ __ -----+----!--·~- - ---

----- --1--.·-'~,---1------ --------·-·- -----1---------1--
__ ,__ ___ -· ··----- ~-- ---- ----1-- - -~··-- - --·-· - ·-

10.00 -+-----+----+---rt----lf-------+- ---+----+-- --+----+-----+----+- 10.00 
--- --- - -- -· _,.. -·--·· ··---~ -- ···- -- _ .. ___ -···-· - 1---·-1-

0.00 ...J...-----llOi:l.iii 0.00 
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 

- Hyd No. 7 - HydNo. 5 ITTf!TnTI Total storage used== 118, 147 cuft 
Time (min) 
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Project: • St. Olaf 

Project No.: 9882-01 AES Williamsburg 
Gloucester 
Richmond 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 

Subject: Outlet Protection .. -
Date: January 9, 2009 

Calculated By: VAB 
CONSULTING ENGINEERS 

Outlet Location: Pond Outfall ', L··,. , ·, . . • ··-· '" , . • • ._ • • , • , ., 

-
' ....... 
0) 
.i>-

g> DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL 
~ MINIMUM TAILWATER CONDITION (Tw < 0.5 DIAMETER) 
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Depth = 1.5 ft 
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APPENDIXE 

LID FEATURES 

WATER QUALITY VOLUMES 

JES 
CONSULTING ENGINEERS 
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•s CONSULTING ENGINEERS 

Williamsburg 
Gloucester 
Richmond 

Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

BMP Type = Total of Bioretention Basins 

Project: 
Project No.: 

Subject: 

Date: 
Calculated By: 

St. Olaf 
9882-01 

Water Quality Volume 
· -· Total of Bioretention Basins 

October 24, 2008 
RMK 

Water Quality Volume = 0.5 in. x 2.15 acres of impervious coverage 

= (0.5/12)x(43,560x 2.15 

= 3902 CF I 

Total Storage Volume Required = 2 x Water Quality Volume 

= 2 x 3902 

= 7804 CF 

Sum of Bioretention Basins 

Bioretention Volume 
Basin Number (CU. tt.) 

#4 632 

#5 722 

#SA 299 

#8 . 601 

#8A 443 

Total Storage Volume Provided = 2697.2 c.f. 

Inches of impervious 
per acre treated 

0.47 

0.38 

0.24 

0.69 

0.18 
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CONSULTING ENGINEERS 

Williamsburg 
Gloucester 
Richmond 

Fredericksburg 

BMP Type = Bioretention Basin #4 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

Project: 
Project No.: 

Subject: 

Date: 
Calculated By: 

St. Olaf 
9882-01 

Water Quality Volume 
Bioretention Basin #4 

October 24, 2008 
RMK 

Water Quality Volume = 0.5 in. x 0.37 acres of impervious coverage 

= (0.5 / 12) x (43,560 x 0.37 ) 

= 672 CF I 

Total Storage Volume Required = 2 x Water Quality Volume 

= 2 x 672 

= 1344 CF 

Total Storage Volume Provided 

Sum 
Area Volume Volume 

Elevation Depth (sq. ft.} (cu. ft.} (cu. ft.) 

110 0 191 0 0 

110.75 0.75 1493 631.5 632 

Storage Volume Provided = 632 CF Elevation = 110. 75 (Top of Structure) 

Total Storage Volume Provided 632 CF > Total Storage Volume Required 1344 

Storage Volume Provided = 632 CF 

= 632 I (43,560 x 0.37 ) / 12) 

= 0.47 in . per impervious acre treated 
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Project: St. Olaf 
Project No.: 9882-01 Williamsburg (757) 253-0040 

Gloucester (804) 693-4450 
Richmond {804) 330-8040 

Fredericksburg (540) 710-6606 

Subject: Water Quality Volume 
Bioretention Basin #5 

CONSULTING ENGINEERS Date: October 24, 2008 
Calculated By: RMK 

BMP Type = Bioretention Basin #5 

Water Quality Volume = 0.5 in. x 0.52 acres of impervious coverage 

= (0.5 I 12) x (43,560 x 0.52 ) 

= 944 CF I 

Total Storage Volume Required = 2 x Water Quality Volume 

= 2 x 944 

= 1888 CF 

Total Storage Volume Provided 

Area Volume Volume 
· Elevation Depth {sq. ft.) (cu. ft.) (cu. ft.) 

110.4 0 1.85 0 :.O 

111.1 0.7 1769 683.9 684 

Storage Volume Provided = 684 CF Elevation= 111.10 (Top of Structure) 

Sum 
Area Volume Volume 

Elevation (sq. ft.) (cu. ft.) (cu. ft.) 

110.9 0 1 0 0 

111.6 0.7 109 38.5 38 

Storage Volume Provided = 38 CF Elevation= 111.60 (Top of Timber Wall) 

Total Storage Volume Provided 722 CF > Total Storage Volume Required 
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I 

Storage Volume Provided = 722 CF 

= 722 I (43,560 x 0.52 ) / 12) 

I = 0.38 in. per impervious acre treated 
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CONSULTING ENGINEERS 

Williamsburg (757) 253-0040 
Gloucester (804) 693-4450 
Richmond (804) 330-8040 

Fredericksburg (540) 710-6606 

BMP Type = Bioretention Basin #5A 

Project: 
Project No.: 

Subject: 

Date: 
Calculated By: 

St. Olaf 
9882-01 

Water Quality Volume 
Bioretention Basin #5A 

October 24, 2008 
RMK 

Water Quality Volume = 0.5 in. x 0.34 acres of impervious coverage 

= (0.5 / 12) x (43,560 x 0.34 ) 

= 617 CF I 

Total Storage Volume Required = 2 x Water Quality Volume 

= 2 x 617 

= 1234 CF 

Total Storage Volume Provided 

Sum 
Area Volume Volume 

Elevation Depth (sq . ft.) (cu. ft.) (cu. ft.) 

110.5 0 117 0 0 

111.2 0.7 738 299.25 299 

Storage Volume Provided = 299 CF Elevation = 111.20 (Top of Structure) 

Total Storage Volume Provided 299 CF > Total Storage Volume Required 1234 

Storage Volume Provided = 299 CF 

= 299 I (43,560 x 0.34 ) / 12) 

= 0.24 in. per impervious acre treated 
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CONSULTING ENGINEERS 

Williamsburg (757) 253-0040 
Gloucester (804) 693-4450 
Richmond (804) 330-8040 

Fredericksburg (540) 710-6606 

BMP Type = Bioretention Basin #~ 

Project: 
Project No.: 

Subject: 

Date: 
Calculated By: 

Water Quality Volume = 0.5 in. x 0.24 acres of impervious coverage 

= (0.5 I 12) x (43,560 x 0.24 ) 

= 436 CF I 

Total Storage Volume Required = 2 x Water Quality Volume 

= 2 x 436 

872 CF 

St. Olaf 
9882-01 

Water Quality Volume 
Bioretention Basin #8 

October 24, 2008 
RMK 

I Total Storage Volume Provided 

I ·:~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Sum 
: ·- ·:.:. Area Volume Volume .• . 

Elevation Depth (sg. ft.} (cu. f t.} (cu. ft.} 
~- .,_ ~ J,f" ·~ ' .. _., " 

.;. 
642. 114 0 0 0 

114.75 0.75 960 601 601 

Storage Volume Provided = CF -----601 Elevation= 114.75 (Top of Structure) __________ ......, _______ ...._~ 
Total Storage Volume Provided 601 CF > Total Storage Volume Required 872 

Storage Volume Provided = 601 CF 

= 601 I (43,560 x 0.24 ) I 12) 

= 0.69 in . per impervious acre treated 
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CONSULTING ENGINEERS 

Williamsburg (757) 253-0040 
Gloucester (804) 693-4450 
Richmond (804) 330-8040 

Fredericksburg (540) 710-6606 

BMP Type = Bioretention Basin #SA 

Project: St. Olaf 
Project No.: '9882-01 

Subject: Water Quality Volume 
Bioretention Basin #SA 

Date: October 24, 2008 
Calculated By: RMK 

I 
I 

Water Quality Volume = 0.5 in. x 0.68 acres of impervious coverage 

= (0.5 I 12) x (43,560 x 0.68 

I 
1234 CF I = 

Total Storage Volume Required = 2 x Water Quality Volume 

I 
I 
I Total· Storage Volume Provided 

I 
I 
I 
I 
I 
I 
I 
I 

Elevation Depth 

112.8 0 

113.5 0.7 

Storage Volume Provided = 

Total Storage Volume Provided 

Elevation 

113.5 0 

114 0.5 

I Storage Volume Provided = 

I 

= 2 x 1234 

= · 2468 CF 

Area Volume 
(sq. ft.) (cu. ft.) 

85 0 

866 333 

333 CF Elevation= 

Area Volume 
(sq. ft.) (cu. ft.) 

71 0 

371 110.5 

111 CF Elevation= 

Sum 
Volume 
(cu. ft .) 

· O 

333 

113.50 (Top of Structure) 

Sum 
Volume 
(cu. ft.) 

0 

111 

114.00 (Top of Timber Wall) 



'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Total Storage Volume Provided 

Storage Volume Provided = 

= 
= 

443 CF > Total Storage Volume Required 290 

443 CF 

443 I (43,560 x 0.68 ) I 12) 

0.18 in. per impervious acre treated 
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APPENDIXF 

WORKSHEET FOR BMP POINT SYSTEM 

JES 
CONSULTING ENGINEERS 
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TABLE 3 

WORKSHEET FOR BMP POINT SYSTEM 
St. Olaf Existing BMP W/ LID, AES PROJECT No. 9882-01 

TOTAL AREA= 9.39 ACRE(s) 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP 
Drainage Area 

ED-Wet Pond-On-
Site Area 4 .39 
Bio-Retention 2.60 
Bio-Retention thru 
BMP 2.60 
ED-Wet Pond-Off-
Site Area 2.30 

8. NATURAL OPEN SPACE CREDIT 

Open Space Area Fraction of Site 

Fraction of Site Served by 
BMP Points BMP 

(BMP Drainage AreafTotal Area) 

10 x 0.468 
4 x 0.277 

8 x 0.277 

10 x 0.245 
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 

Natural Open 
Space Credit 

Points for Natural Open 
Space. 

Weighted 
BMP Points 

= 4.68 
= 1.11 

= 2.22 

= 2.45 
10.45 

(Open Space AreafTotal Area) (Fraction of Site* Natural Open Space Credit%) 

(0.1 per1%) = 
(0.15per1%) = 

TOTAL OPEN SPACE POINTS: 0.00 

C. TOTAL WEIGHTED POINTS 

10.45 + 0.00 = 10.45 
Structural BMP Points Natural Open Space Points TOTAL 

9882-01-BMP Point System Worksheet-Rev-1.xls.xls 

: .. 
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APPENDIXG 

GEOTECHNICAL ENGINEERING REPORT 

CONSULTlNG ENGINEERS 
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GET 
Solutions, Inc. 

Geotechnical • Environmental • Testing 

REPORT OF SUBSURFACE INVESTIGATION AND 
GEOTECHNICAL ENGINEERING SERVICES 

ADDITIONS TO ST. OLAF CATHOLIC CHURCH 
- ·'· JAMES CITY COUNTY, VIRGINIA 

. --- ~-· G E T PROJECT NO: WM08-236G 

NOVEMBER 19, 2008 

Prepared for 

ST. OLAF CATHOLIC CHURCH 
104 NORGE LANE 

WILLIAMSBURG, VIRGINIA 23188 
ATTN: MR. JIM SIMCOX 

Prepared by 

GET SOLUTIONS, INC. 

1592-E Penniman Road, Williamsburg, VA+ Phone 757-564-6452 + Fax 757-564-6453 
www .getsolutionsinc.com 
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GET 
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Gcnh'c/mical · E1•ffiromm•ntal · Tc.1>1ing 

TO: St. Olaf Catholic Church 
104 Norge Lane 
Williamsburg, VA 23188 

Attn: Mr. Jim Simcox 

November 19, 2008 

RE: Report of Subsurface Investigation & Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G E T Project No.: WM08-236G 

Dear Mr. Simcox: 

In CQ!TIPliance with .Your instructions, we have completed our Geotechnical Engineering 
Services for the referenced project. The results of this study and our recommendations for 
geotechnical aspects of the project are presented in this report. · 

To help assure soil conditions encountered during construction are propedy identified and 
interpreted, G E T Solutions, Inc. would be pleased to continue its role as Geotechnical 
Engineer during the project implementation. · · 

We trust that the information contained herein meets your immediate needs and trust you 
will contact this office should you have questions or require further assistance. 

Respectfully Submitted, 
G E T Solutions, Inc. 

jl_g~ 
Sara B. Phillips 
Project Geologist 

Robert C, Moss, Ill, P.E. 
Principal Engineer 
VA Reg. # 019982 

Copies: (2) Client via mail/e-mail: jsimcox@stolafchurch.hrcoxmail.com 
(1) Mr. Ken Sebra, RA via e-mail: ksebra@brawerhauptman.com 
(1) Ms. Victoria Bains, PE via email: torv.bains@aesva.com 

1592 Peonimon Road. Suite E • Williamsburg. VA 23 185 •Phone (757) 564-6452 • Fax (757) 564-6453 
info <!!' gctsol ut ionsi nc .com 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
GET Project No: WM08-236G 

EXECUTIVE SUMMARY 

November 19, 2008 

This report presents the results of our subsurface exploration and geotechnical engineering 
services for the proposed Additions to St. Olaf Catholic Church project located at 104 
Norge Lane in James City County, Virginia. The construction at this site is planned to 
consist of a one-story church addition complex including a sanctuary, meeting rooms, a 
commons, administrative spaces, and a kitchen. The maximum building and column wall 
loads are expected to ,be associated with the new sanctuary and will be less than 120 kips 
and 3 kips/ft., respectively. Floors will be supported as slabs-on-grade within about 2 feet of 
existing grades. New asphalt parking lots with drive lanes and parking spaces will be 
provided for about 300 vehicles. Existing pavements are to be demolished. We understand 
that the construction may be phased over several years. 

The existing BMP wet pond facility will be expanded and the excavated materials Will be 
used as Structural Fill, · if appropriate. LID measures will be installed in the parking lot 
islands. These will have an infiltration component, if practical. 

Based on the anticipated · ;,,aximum foundation loads, the proposed building addition~· dan 
be supported by shallow.spread footings designed for a net allowable soil pressure of 2,000 
psf based on a minimum :embedment depth of 24 inches. A net allowable soil pressu.re{ of 
3,000 psf . can be · used· for more heavily loaded column footings based on a· minifrl\1m 
embedment of 4 feet. Fl.lfl materials were not encountered within the borings; however, 
Fl.LL materials may be present on site, particularly above existing utilities and adjaGerit'to 
the existing church builqing. Where encountered in foundation excavations, this FlLL 
should be removed and replaced with No. 57 Stone. 

The building floors can be supported as a slab-on-grade. However, if existing FILL is 
encountered, the FILL should be evaluated at the time of construction to determine its 
suitability for slab support. Some undercutting of FILL materials from below the slab may be 
required. 

Natural soils on this site are suitable for supporting asphalt pavement sections employing 
typical design and construction methods. 

Most soils available from cuts within the top several feet will consist of Silty and Clayey 
Sands. These materials are suitable for reuse as Structural Fill but may require moisture 
conditioning before they can be reused. Some materials excavated on site will be 
unsuitable for reuse as Structural Fill due to organic content. 

It appears that soils on this site can support an infiltration type stormwater management 
system. Design elevations for this system will not be affected by the presence of the static 
groundwater table, which was encountered below depths of 20 feet. Restrictive Clay layers 
are erratic on site and may require undercutting below infiltration levels. 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Cathollc Church 
James City County, Virginia 
GET Project No: WM08-236G 

November 19, 2008 

The groundwater table was encountered below depths of 20 feet and will not impact utility 
excavations. Perched water could be encountered in shallow excavations. Shallow perched 
water may also occur near the surface during wet periods. 

Further information regarding the subsurface exploration procedures used; soil and 
groundwater conditions observed; recommended earthwork specifications; and design and 
construction recommendations for foundation$, slabs-on-grade, pavements, and stormwater 
facilities is included in the!.~ext of this report. 

This summary briefly discusses some of the major topics mentioned in the attached report. 
Accordingly, this report should be read in its entirety to thoroughly evaluate the contents. 

.. 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G ET Project No: WM08-236G 

1.0 PROJECT INFORMATION 

1.1 Project Authorization 

November 19, 2008 

G ET Solutions, Inc. has completed our Geotechnical Engineering study for the Additions 
to St. Olaf Catholic Church project. The project site is located at 104 Norge Lane at the 
existing St. Olaf Catholic Church in James City County, Virginia. The Geotechnical 
Engineering Services were cqnducted in general accordance with the scope presented in 
G E T proposal No. PWM08-202G dated July 17, 2008. Authorization to proceed with the 
geotechnical services was received in the form of a signed proposal from Pastor Peter M. 
Creep of St. Olaf Catholic Church. 

1.2 Project Description: 

The construction at this site is planned to consist of a one-story church addition complex 
including a sanctuary, meeting rooms, a commons, administrative spaces, and a kitchen. 
The maximum building and column wall loads are expected to be associated with the new 
sanctuary and will be less than 120 kips and 3 kips/ft., respectively. Floors will be supported 
as slabs-on-grade within about 2 feet of existing grades. We understand that the · 
construction may be phased over several years. 

~ .. 

New asphalt drive lanes and parking lots will be constructed providing parking for about 300 
v~hicles . The 'existing pavements are to be demolished. LID measures wili be construeted in 
the parking lot islands. These facilities are anticipated to have an infiltration component, if 
practical. 

The existing BMP wet pond is to be expanded with the excavated material reused as 
Structural Fill, if appropriate. 

If any of the noted information is incorrect or has changed, please inform G ET Solutions, 
Inc. so that we may amend the recommendations presented in this report, if appropriate. 

1.3 Purpose and Scope of Services: 

The purpose of this study was to obtain information on the general subsurface conditions at 
the project site so as to provide recommendations to guide design and construction of the 
building addition foundations and floor slabs, pavements, and the project's BMP/LID facilities 
and to aid in the development of earthwork specifications for the project. The subsurface 
conditions encountered were evaluated with respect to the available project characteristics. 
In this regard, engineering assessments for the following items were formulated: 

1. General assessment of the soils revealed by the borings performed at the 
proposed development. 

1 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 

November 19, 2008 

James City County, Virginia 
G ET Project No: WM08-236G 

2. 

3. 

4. 

Shrink/Swell characteristics of the foundation bearing soils. 

Evaluation of a shallow foundation system for support of the proposed 
structures. Design parameters required for the foundation systems, including 
foundation sizes and allowable bearing pressures and expected settlements. 

Pavement design parameters based on the field exploration and our 
experience with similar so!I conditions. 

5. General assessment of the subsurface soil and groundwater conditions 
revealed by the borings at the BMP/LID facilities. 

6. General requirements for development of earthwork specifications, including 
stripping, subgrade preparation, dewatering, and compaction. Engineering 
criteria for placement and compaction of approved Structural Fill material. 

The scope of services did not include an environmental assessment for determining the 
presence or absence" of wetlands or hazardous or toxic material in the soil, bedrock, surface 
water, groundwater or air, on or below or around this site. 

2.0 FIELD AND LABORATORY PROCEDURES 
,, 

2.1 Field Exploration: 

In order to explore the general subsurface soil types at this site and to aid in developing 
associated foundation design parameters, four (4) 35-foot deep Standard Penetration Test 
(SPT) borings (designated as BB-1 through BB-4), two (2) 20-foot SPT borings (designated 
as BB-5 and BB-6), and three (3) 15-foot SPT borings (designated as BB-7 through BB-9) 
were drilled by GET Solutions, Inc. within the proposed building addition footprints. 

In order to explore BMP design parameters and borrow fill suitability, two (2) 15-foot SPT 
borings (designated as BMP-1 and BMP-2) were performed within the BMP expansion area. 

And in order to explore pavement support conditions as well as ascertain infiltration 
characteristics of the soils in the parking lot and drive lanes; three (3) 10-foot SPT borings 
(designated as PB-1 through PB-3) and seven (7) 6-foot hand auger borings (designated as 
PHA-1 through PHA-7) were performed within the lateral limits of the pavement and LID 
measure areas. Four (4) infiltration tests were performed at boring locations PHA-1 through 
PHA-4. Two (2) bulk soil samples (designated as CBR-1 and CBR-2) were collected from 
two of the locations of PHA-5 and PHA-7. 

The SPT borings were performed utilizing mud-rotary drilling techniques. Standard 
Penetration Tests were performed in the field in general accordance with ASTM D 1586. 

2 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G E T Project No: WM08-236G 

November 19, 2008 

The tests were performed continuously from the existing ground surface to a depth of 12 
feet, and at 5-foot intervals thereafter. The soil samples were obtained with a standard 1.4" 
1.0., 2" O.D., 30" long split-spoon sampler. The sampler was driven with blows of a 140 lb. 
hammer falling 30 inches. The number of blows required to drive the sampler each 6-inch 
increment of penetration was recorded and is shown on the boring logs. The sum of the 
second and third penetration increments is termed the SPT N-value. A representative 
portion of each disturbed split-spoon sample was collected with each SPT, placed in a glass 
jar, sealed, labeled, and returned to our laboratory for review. 

Boring locations are presented in Appendix I of this report. Boring Logs are presented in 
Appendix II. The Geotechnical Engineer grouped the various soil types into the major zones 
noted on the boring logs. The group symbols for each soil type are indicated in parentheses 
following the soil descriptions on the boring logs. The stratification lines designating the 
interfaces between earth materials on the boring logs are approximate; in-situ, the transitions 
may be gradual. A generalized subsurface profile is included as Appendix 111, and a 
reference to the boring logs is included as Appendix IV. A summary of field infiltration test 
data is included in Appendix VI I. 

' 

The borings were staked in the field by a representative of G E T Solutions, Inc. at locations 
selected by us and indicated on the Boring Location Plan of Appendix I, which was 
developed from a site drawing provided to us by the client and prepared by AES Consulting 
Engineers, Inc. 

2.2 Laboratory Testing: 

Representative portions of all soil samples collected during drilling were sealed in glass jars, 
labeled, and transferred to our laboratory for classification and analysis. The soil 
classification was performed by an Engineering Geologist in accordance with ASTM D 2488. 

Twelve (12) representative soil samples were selected and subjected to natural moisture 
content, percent passing the No. 200 sieve, and Atterberg Limits testing and analysis in 
order to corroborate the visual classifications and ascertain engineering properties of the 
soils. Two bulk soil samples obtained from the pavement areas were returned to the 
laboratory and subjected to Proctor and CBR testing in accordance with VTM standards, as 
well as classification testing. Laboratory test results are presented in Appendices V and VI 
and are shown on the Boring Logs of Appendix II, included with this report. 

3 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G ET Project No: WM08-236G 

3.0 SITE AND SUBSURFACE CONDITIONS 

3.1 Site Location and Description: 

November 19, 2008 

The project site is located at 104 Norge Lane at St. Olaf Catholic Church in James City 
County, Virginia. The building addition sites are located on the south and east sides of the 
existing church and are mostly flat and grass covered with a concrete sidewalk and volleyball 
court. A portion of the new sanctuary site contains asphalt pavements. The :site of the 
proposed BMP facility expansion is located along the site's eastern property line in a partially 
wooded area just south of the existing BMP facility. The new parking lot area will be located 
to the east of the existing church and is currently comprised of an existing asphalt parking lot 
(including .drive lanes and parking spaces) surrounded by a grassy area and woods. The 
project site is relatively flat with grade changes of less than 2 or 3 feet·for every 50 linear 
feet. 

3.2 Subsurface Soil Conditions: 

The results of our field explqration program indicated the presence of about 4 to 13 inches 
and possibly more of topsoil materials at the boring locations in landscaped areas. Borings 
BB-1 and PHA-3 were performed within existing pavement areas and encountered 3 inches 
of asphalt ·1,.1nderlain by 6 to 9 inches of aggregate base material. U.n<;i~rlying the topsoil, 
asphalt, and aggregate base material, the natural subsurface soils encountered Within the 
borings were primarily granular in nature. 

The soils encountered within the top 2 to 6 feet were comprised mostly of Silty and Clayey 
SAND (SM and SC). These granular soils were generally of very loose to medium dense 
relative density. From between 2 and 6 feet below the surface in most boring locations, a 2 
to 8-foot thick layer of medium stiff, Sandy Lean CLAY (CL) was encountered. 

Below the intervening Clay layer, which typically extended to 8 to 12 feet, the soils 
encountered consisted of Silty, fine SAND (SM) and poorly graded SAND (SP-SM) with trace 
Silt to the boring termination depths. These granular soils were generally of a loose to 
medium dense relative density. 

The subsurface description is of a generalized nature provided to highlight the major soil 
strata encountered. The records of the subsurface exploration included in Appendix II 
(Boring Logs) and Appendix Ill (Generalized Soil Profile) should be reviewed for specific 
information. The stratifications shown on the record of the subsurface exploration represent 
the conditions only at the actual boring locations. Variations may occur and should be 
expected at other locations. The stratifications represent the approximate boundary between 
subsurface materials. In-situ, the transitions may be gradual. 

4 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G E T Project No: WM08-236G 

3.3 Shrink-Swell Characteristics 

November.19, 2008 

The soils within the project area are mapped by the Soil Survey of James City County as 
Kempsville-Emporia, Kenansville, and Slagle Series soils. The natural soils encountered 
in the borings appear to be consistent with these soil series. These soils are described by 
the Soil Survey as being of low to moderate shrink swell potential. 

Based on the visual anp laboratory classification, the near-surface soils encountered at the 
boring locations are generally considered to have a low shrink/swell potential. Accordingly, 
shallow foundation improvements beyond those described herein are not required to 
accommodate for shrink/swell concerns. 

3.4 Grounctwater Information: , · 

The groundwater table was encountered at the boring locations at a depth of about 20 feet 
below existing surface grades. It is anticipated that shallow perched water may occur across 
the site during wet periods. This would generally consist of water which becomes perched 
above Clay so,!ls within the top 19 feet. 

: : ! 

' Groundwater conditions will vary with environmental variations and seasonal conditions, 
such as the frequency and magnitude of rainfal.I patterns, as well as man-made influences, 
such as gradi~~ and paving, etc. In the project area, seasonal groundwater fluctuations of. t . 
2 feet are comrt'ion; however::· greater fluctu_atio~s have been documented. ·we recomme~d . 
that the contractor determine the actual groundwater levels at the time of the construction to 
determine groundwater impact on the construction procedures, if necessary. 

4.0 EVALUATION AND RECOMMENDATIONS 

4.1 Foundation Design 

1. Bearing Pressure: Based on the results of our exploration, and considering the 
maximum anticipated foundation loads of 120 kips for columns and 3 kips/ft for walls, the 
proposed building additions can be supported by spread footings with a slab-on-grade 
floor. Spread footings can be dimensioned for a net allowable soil bearing pressure of 
2,000 psf. In order to develop this allowable soil pressure, all footings should have a 
minimum embedment of 24 inches and width of 24 inches. For more heavily loaded 
column footings, a net allowable soil pressure of 3,000 psf can be used with a minimum 
embedment of 48 inches and minimum width of 48 inches. 

2. Net Pressure: The net allowable soil bearing pressure refers to that pressure which may 
be transmitted to the foundation bearing soils in excess of the final minimum surrounding 
overburden pressure. In this regard, the weight of the footing, including the weight of the 
backfill over the footing, need not be considered when evaluating net pressures. For 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Additions to St. Olaf Catholic Church 
James City County, Virginia 
G ET Project No: WM08-236G 

November 19, 2008 

retaining walls with unbalanced fill, the unbalanced weight of backfill over the footing 
should be considered when determining net pressures. 

3. Footing Embedment: Footings designed for a net allowable soil pressure of 2,000 psf 
should have a minimum embedment of ··24 inches below finished exterior grades. 
Footings designed for a net allowable soil pressure of 3,000 psf should have a minimum 
embedment of 48 inches below finished exterior grades. 

4. Foundation Settlement: Provided the foundation design and construction 
recommendations discussed herein are employed, and considering the previously 
mentioned maximum foundation loading (120 kips for columns and 3 kips/ft for walls), the 
total foundation settlement for the proposed building additions is estimated to be about 
one inch or less with differential settlements of approximately one-half to three-quarters 
this amount between column and wall footings and the floor slab. If substantially higher 
actual foundation loads exist, settlements in excess of one inch could occur. Careful field 
control will contribute substantially towards minimizing the settlements. The Geotechnical 
Engineer should be informecj if foundation loads in excess of those stated will actually 
occur. 

5. Foundation Subgrade Preparation and Verification: The bearing capacity at the final 
footing elevation should be verified in the field by an experienced Geotechnical Engineer 
or his represe'iltative prior to concrete placement or backfilling with gravel to~ assure that 

· the in-situ beadng. cap~ci.ty.·~Mhe bottom of each footing excavation is adequate for the 
design loads . . -.FILL was not encountered within any of the soil borings but could be 
present around the existing building and in existing pavement areas. FILL is considered 
unsuitable for foundation support and should be removed from below all footings. 
Furthermore, some soils within the top several feet are very loose and may require 
localized undercutting. In areas where loose, soft, and/or unsuitable material or FILL is 
undercut below the bottom of the footings, the footing may be lowered or the undercut 
area may be backfilled to the original design subgrade elevation with VDOT Size No. 57 
Stone. This stone can be readily placed with minimal compactive effort and will be less 
susceptible to deterioration from moisture intrusion. 

6. Seismic Site Class: The Seismic Site Class, based on International Building Code 
guidelines, was estimated for the site. The Seismic Site Class for the proposed building 
was determined from soil boring N-Value data and our experience with the soils in the 
project and surrounding areas. Based on Section 1615 of the International Building 
Code and our local experience, the project site is estimated to have a Seismic Site 
Class of D. 

4.2 Floor Slab Design 

1. Slab Subgrade Preparation and Verification: For the design and construction of all 
slabs-on-grade for the proposed building additions, it is recommended that all unstable 
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Additions to St. Olaf Catholic Church 
James City County, Virginia 
G ET Project No: WM08-236G 

November 19, 2008. 

subgrade be removed from the 5-foot building addition limits. Suitable but excessively 
loose or soft soils should be moisture conditioned and thoroughly compacted. The 
Geotechnical Engineer should be called on to observe exposed subgrades to assure that 
adequate subgrade preparation has been achieved. A proofrolling using a drum roller or 
loaded dump truck should be performed in" his presence at that time. Once subgrades 
have been approved, new Structural Fill can be placed. Structural Fill required to 
establish slab subgrade elevation should be placed and compacted to the criteria 
discussed in this report. 

2. Porous Fill: The building addition slabs-on-grade should be directly supported by a 
Porous Fill layer consisting of a minimum of 4 inches of VDOT No. 57 Stone or clean 
Sand classified as SP or SW with a maximum 5% fines or by a minimum 6 inches of 
Aggregate Bas~ Material (VDOT Type I, Size 21A Stone). This densely graded 
aggregate (Size 21-A) will help shed water and protect sensitive, underlying soils during 
wetter, winter weather. The Porous Fill layer will facilitate the fine grading of the 
subgrade, provide more uniform bearing conditions, and help minimize the rise of water 
to the bottom of the slab (capillary action). Before placement of floor slab concrete, a 
polyethylene vapor barrier should be placed on top of the granular material in heated 
areas to provide additional moisture protection. 

3. Subgrade Modulus: Provided the placement of Structural Fill and Porous Fill is per the 
recommendations discussed herein, the slabs may be designed assuming a Modulus of 
Subgrade Reacti~;>n , ·Ks. of 2.00 psi per inch. . · 1 

4. Floating Slabs: Floor slabs should be designed as "floating"; that is, generally ground 
supported and not rigidly connected to walls and foundations. This is to allow for 
settlement of the foundations to occur without cracking or stressing the slab. Where this 
is not possible, the slabs should be thickened and reinforced. 

5. Thickened Sections and Turned-Down Edges: Thickened slab sections which support 
relatively lightly loaded walls need not contain the underslab Porous Fill layer provided 
soils exposed in the excavation bottoms are suitable and stable. However, their 
excavations should be prepared and, if necessary, undercut in the same manner as the 
footings. For turned-down edges or thickened sections which are considered load 
bearing, a net allowable soil pressure of 1,500 psf can be used in the design provided a 
minimum turned-down or thickened section width of 16 inches is provided. Turned-down 
edges or thickened sections exposed to frost and which are not supported by a footing 
should have a bottom embedment of at least 18 inches below finished exterior grades. 

7 
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4.3 Pavement Design 

November 19, 2008 

1. Section Design Parameters: It is anticipated that pavement areas are to be surfaced 
with asphalt. Our design also assumes that ditches and swales will be provided along 
the edges of all pavements to prevent water penetration of the subgrade soils. Based on 
the results of our soil borings, it appears that the soils that will be exposed as pavement 
subgrades will consist mainly of Silty, fine SAND (SM). Based on the CBR test results, 
we have selected a design CBR value of 10, or about two-thirds the average of the two 
CBR tests. The following minimum pavement sections are recommended. The Civil 
Engineer should review actual traffic patterns and loading to determine whether or not 
these sections are appropriate for given traffic patterns. 

Primary Circulation Lanes/Entrance Drives/Dumpster Truck Access 

Asphalt Surface 
Aggregate Base 
Subgrade 

Asphalt Surface 
Aggregate Base 
Subgrade 

-· 2.0 inches Asphalt Concrete Surface Mix. 
- 8.0 inches untreated Aggregate, Type I, Size 21A. 
- Stable and compacted in accordance with the recommendations of 

Section 4.1 . 

Parking Stalls 

- 2.0 inches Asphalt Concrete Surface Mix. 
- ·5".o inches untreated 'Aggregate~ · Type I, Size 21A. 
- s:table and compacted in accordance with the ·recommendaticns· of 

Section 4.1 . 

It should be noted that these designs do not consider instability of the subgrade due to 
localized soft, wet subgrade materials. Unstable materials will require undercutting and 
backfilling with Imported Structural Fill or Aggregate Base Material and possibly 
employment of geotextile fabric. The Geotechnical Engineer should be called on to 
observe all unstable areas and provide specific recommendations for their remediation. 

2. Dumpster Pad: Heavy dumpster trucks exert concentrated dynamic wheel loads on 
pavements during trash pick up. This type of loading typically results in rutting of the 
base and subgrade materials and ultimately pavement failures. Therefore, we 
recommend that the pavement in the dumpster pickup and loading area (if applicable), to 
include the position of the truck's front wheels, consist of a minimum 6-inch-thick, mesh
reinforced concrete slab supported on at least a 6-inch layer of Aggregate Base Material, 
VDOT Type I, Size 21A, compacted to at least 95% of the Standard Proctor (ASTM 
0698). 

3. Pavement Subgrade Preparation and Verification: For the construction of new 
pavements, we recommend that any soft, unstable and/or unsuitable materials be 
removed from the pavement areas and be replaced with Structural Fill or Aggregate Base 
Material. Subgrades should be thoroughly compacted. The stripped surface should be 
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proofrolled and carefully observed at the time of construction in order to aid in identifying 
any localized soft, unstable, or unsuitable materials. This material, where encountered, 
should be closely evaluated during construction and should be removed from below the 
pavement as recommended by the Geotechnical Engineer. 

4.4 Drainage Considerations 

Positive drainage away from the proposed building additions and pavements is an essential 
element in minimizing the adverse effects that water might have on the bearing soil's 
stability. Positive drainage should be provided around the perimeter of the building additions 
and pavement structures to minimize moisture infiltration into the foundation and/or subgrade 
soils. We recommend landscape areas adjacent to the building additions are provided with a 

.: fall of least six inches for the·first ten feet outward from the building. We recommend that 
gutters be employed on these building additions and that gutter effluent be discharged away 

.. from the building additions or into the storm sewer system. Swales and ditches should be 
used around the perimeter of the pavements to prevent base and subgrade materials fro 

'becoming excessively wet. Based on the anticipated finished grade elevations, underdrains 
for slabs and foundation drains for footings, except retaining walls, are not considered 
necessary for this project. Foundation and wall drains ;are recommended for retaining walls. 

. 4.5 BMP Evaluation .:..·:. 

' Based on the results of our tleld and laboratory investigatio~ and engineering analyses, the 
· .. following commentary is prese!nted relative to BMP design: · 

1. Two (2) 15-foot deep SPT borings (designated as BMP-1 and BMP-2) were drilled within 
the area proposed for the BMP expansion to ascertain the soil types and groundwater 
conditions. The BMP borings encountered deposits of moderate-permeability, Silty and 
Clayey, fine SANDS (SM and SC) to depths of 15 feet below existing grades. 
Groundwater was not encountered within 15 feet of the surface. Therefore, it is 
anticipated that the pond will tend to be dry if less than about 20 feet deep. If a wet pond 
is required, a 1.5-foot thick soil (Clay) liner or a synthetic liner could be employed. The 
BMP pond could employ an infiltration component. However, infiltration suitability and 
rates should be explored at the actual pond bottom elevations if this is to be a part of the 
BMP design. 

2. The groundwater table was not encountered within the borings to the boring termination 
depth of 15 feet below existing grades. 

3. The soils encountered within the top 15 feet in the expanded BMP facil ity were 
comprised of Silty and Clayey, fine SANDS (SM and SC) with layers of Sandy Lean 
CLAY (CL). Most of these materials are considered suitable for reuse as Structural Fill 
below the building additions and pavements, subject to the limitations of material 
suitability discussed in this report. 

9 
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LID measures will be constructed in the parking lot islands. These facilities will have an 
infiltration component, if practical. The following commentary is presented relative to LID 
design: 

1. Infiltration Testing: Four infiltration tests (designated as INF-1 through INF-4) were 
performed adjacent to boring locations PHA-1 through PHA-4 within the LID areas (refer 
to the attached boring location plan for the specific infiltration test locations). The 
infiltration test boreholes were prepared utilizing a planer auger to remove soil clippings 
from its base. The infiltration tests were performed at depths of 3 to 4 feet below existing 
site elevations. Infiltration testing was conducted within the vadose zone utilizing a 

'· Precision Permeameter. Th.e hydraulic conductivity test results are summarized in Table :"• 
.. 1 below. Complete data for the tests is included in Appendix VI I. .. 

Table 1 - Infiltration Test Results 
!. n .. 

Hyd raullc . .. lnfJHratlon SPT Boring Test Depth Silt and Soil · 
Cond uctlvity . 

Test (feet) Clay(%) Classification 
i , ' ' " ,,,, .5,.~""' (i nlhr) 

INF-1 PHA-1 3-4 50.5 CL 1. 36 
( ~ 

INF-2 PHA-2 3-4 22.0 SM 3. 12 .. 
L.;;, INF-3 PHA-3 

f·?' 
'·1 3-4 35.s 'SM .. 1. 38 

INF-4 PHA-4 3-4 39.7 SC 1. 93 

2. Infiltration Suitability: It appears that the Sands across the site possess a moderate 
permeability. The hydraulic conductivity of these Sands is anticipated to be on the order 
of 1 to 3 inches/hour. It appears that an infiltration component is feasible in these soils. 
However, the site does contain Clay layers at shallow depths. The suitability of the soils 
at the LID locations should be explored at the time of construction. Where restrictive 
Clay layers are present within a few feet of the infiltration swale bottom, it may be 
necessary to undercut the Clay and replace it with more porous material. As the 
groundwater table appears to be about 20 feet below the surface, it is. not expected to 
present a restriction to infiltration. 

3. Borrow Fill: The shallow soils encountered within the top 4 feet in the borings 
performed in the areas of the LID measures were predominately comprised of Silty, fine 
SAND (SM) with trace Clay; Clayey, fine SAND (SC); and borderline Clayey, fine SAND 
(SC)/ fine Sandy CLAY (CL). Most of these Sandy materials are considered suitable for 
reuse as Structural Fill below buildings and pavements, subject to the limitations of 
material suitability discussed in this report. 

10 
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1. Stripping: The subgrade preparation should consist of removing all topsoil, asphalt, 
unsuitable FILL materials, and any other soft or unsuitable material from the proposed 5-
foot expanded building addition and 2-foot expanded pavement limits. Topsoil was 
observed to be up to 13 inches thick. Asphalt was observed to be 3 inches thick with an 
observed 6 to 9 inches of aggregate base material. Topsoil, root mat, asphalt, etc. may 
extend deeper in localized areas, and will likely require deeper stripping. Asphalt in areas 
planned for new paving can be left in place only if it is intact and will receive a minimum 
1.5-inch asphalt overlay. 

2. Subgrade Preparation and V~rification: After stripping of topsoil, asphalt, and other 
deleterious materials and cutting to the desired grade, and prior lo footing construction or 
Structural Fill placement, the cut surface should be observed by an experienced 
Geotechnical Engineer or his authorized representative. Proofrolling using a 5-ton drum 
roller or a loaded tandem axle dump truck having an axle weight of at least 10 tons 
should be performed at this time to aid in identifying localized s0ft or unsuitable material. 
Any soft or unsu_itable materials encountered tiuring ~ubgrad'e inspection should be 
removed and replaced with an approved backfill (Structural' Fill or Aggregate Base 
Material) compacted to the criteria outlined in the following~ paragraphs. Suitable 
materials which are excessively wet should be aerated, dried, and re-compacted to the 
specifications below. Existing subgrades should be moisture conditioned and compacted 
at ".this time. The contractor st:iquld be prepared to moisture condition soils within the 
surface layer during typically wef seasonal conditions. . -! . 

3. Subgrade and Structural Fill Compaction: Existing subgrades as well as subsequent 
layers of Structural Fill should be properly compacted. We recommend that the existing 
subgrades to a depth of at least 8 inches and all Structural Fill be moisture conditioned to 
within +/- 3% of optimum moisture cxmtent then be compacted to a dry density at least 
95% of that soil's Standard Proctor maximum dry density (ASTM 0698). Structural Fill 
lifts should be a maximum of 8 inches in loose thickness. Field density testing of 
subgrades and each lift of fill should be performed at a rate of no less than one test per 
2,500 square feet in the building addition areas and one test per 5,000 square feet in the 
pavement areas, but not less than 2 tests per lift. Compaction of natural subgrade 
surfaces may be waived by the Geotechnical Engineer if they are observed to be stable 
during proofrolling inspection. 

4. Trench and Excavation Backfill: All utility trench backfill should be adequately 
compacted. Utility trench backfill, as well as backfill above footings, below slabs, and in 
structural areas behind retaining walls, should be placed in 4 to 8-inch loose lifts, 
moisture conditioned to within +/- 3% of optimum moisture content, then be compacted to 
a dry density at least 95% of that soil's Standard Proctor maximum dry density (ASTM 
0698). Field density testing of trench backfill should be performed at a rate of no less 
than one test per 50 linear feet of trench, but not less than 1 test per lift. Based on the 
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soil boring data, the groundwater table is not expected to impact utility excavations; 
however, perched water may be encountered depending upon seasonal conditions at the 
time of construction. Trench backfill in building area excavations with difficult access can 
consist of No. 57 Stone separated from overlying soil backfill with a non-woven, 
geotextile filter fabric. 

5. The following Structural Fill types are recommended for use on this project: 
.. 
On-Site Borrow Structural Fill: Soil Material classified as SAND (SM, SC, SP, or 
better) or CLAY (CL) with a maximum 60% passing the No. 200 Sieve and which is free 
of organics and debris. Most soils excavated on site from within the top 10 feet will 
consist of Silty and Clayey SANDS (SM and SC) or Sandy Lean CLAY (CL) considered 
suitable for reuse as Structural fill below the building additions .and pavements. Clay 
soils may be difficult to work during adverse seasonal conditions. : 

Imported Structural Fill: Soil Material classified as SM, SP, ·or better containing a 
max;imum of 15% by weight Silt and free of organics and debris;"· Maximum aggregate 
size should be limited to 4 inches. · · 

Porous Fill: VDOT Size No. 57 Stone or clean SAND (SP or SW) with a maximum 5% 
fines (Silt and Clay) employed in a minimum 4-inch layer or Aggregate Base Material, 
VDOT Type I, Size 21A employed in a minimum 6-inch layer. · .. 

Footing Backfill or backfill in areas which compaction equipment cannot access: 
VDOT Size No. 57 Stone placed at the direction of the Geotechnical Engineer. 

It is recommended that all materials to be used for Structural Fill be analyzed and 
approved by the Geotechnical Engineer prior to their use on the site. 

4.8 Earthwork Considerations 

1. The surface of the site may be seasonally wet. A contingency for scarifying, aerating, 
and drying the soils of this layer where they are observed to be excessively wet should 
be included in the contractor's budget. Where drying of these soils cannot be achieved 
due to prevailing weather conditions, undercutting will be required 

2. If clearing is attempted during wet seasonal conditions, substantial disturbance to the 
subgrade will likely occur. The contractor should exercise care during clearing and 
stripping to minimize subgrade disturbance as rutting of the subgrade will result in 
contamination of otherwise suitable soils with topsoil and organic debris. The use of 
tracked equipment should help minimize subgrade deterioration during wet conditions. 

3. Exposure to the environment and construction activity may weaken the subgrade soils if 
stripped subgrade surfaces or excavations are exposed to inclement weather or trenches 

12 
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remain open for too long a time. Therefore, Structural Fill, Aggregate Base Material, and 
foundation/slab concrete should be placed as early in the construction stages as practical 
to minimize subgrade exposure. With regard to foundation construction, concrete should 
be placed the same day that excavations are made (or as soon as practicable). If bearing 
soils are softened by surface water intrusion or exposure, the softened soils must be 
dried out and recompacted or removed and replaced as deemed necessary by the 
Geotechnical Engineer. 

4. Proper clearing and stripping, subgrade preparation, and compaction control of new 
Structural Fill are essential aspects of this project. Structural Fill materials should be 
placed, compacted, and tested in accordance with the recommendations contained in 
this report. We recommend that all cut and fill operations be observed by a 
representative of the Geotechnical Engineer to determine if minimum earthwork and 
compaction requirements are being met. 

5. It would be most desirable to perform initial earthwork operations on this site during the 
drier seasonal conditions that typically extend from May through October. In this 
manner, material that otherwise will require removal or drying ·and reworking could 
possibly be left in place below new fills. :· 

.!.:· _. . 

• (). In a. ·dry and undisturbed state, the subgrade soils at the site .. Wit! provide moderate 
subgrade support for fill placement and construction operations. When wet, this soil will 
degrade quickly either with or without disturbance from contractor operations. Therefore, 
good site drainage should be maintained during earthwork operations ·so as to help 
maintain the stability of the soil. We recommend that the design depths of stone be 
placed in the pavement areas early in the construction to help protect the subgrades. 

7. In Federal Register, Volume 54, No. 209 (October, 1989), the United States Department 
of Labor, Occupational Safety and Health Administration (OSHA) amended its 
"Construction Standards for Excavations, 29 CFR, part 1926, Subpart P". This document 
was issued to better insure the safety of workmen entering trenches or excavations. It is 
mandated by this federal regulation that all excavations, whether they be utility trenches, 
basement excavation or footing excavations, be constructed in accordance with the new 
(OSHA) guidelines. It is our understanding that these regulations are being strictly 
enforced and if they are not closely followed, the owner and the contractor could be liable 
for substantial penalties. The contractor is solely responsible for designing and 
constructing stable, temporary excavations and should shore, slope, or bench the sides 
of the excavations as required to maintain stability of both the excavation sides and 
bottom. The contractor's responsible person, as defined in 29 CFR Part 1926, should 
evaluate the soil exposed in the excavations as part of the contractor's safety 
procedures. In no case should slope height, slope inclination, or excavation depth, 
including utility trench excavation depth, exceed those specified in local, state, and 
federal safety regulations. We are providing this information solely as a service to our 
client. G E T Solutions, Inc. is not assuming responsibility for construction site safety or 
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the contractor's activities; such responsibility is not being implied and should not be 
inferred. 

5.0 LIMITATIONS 

This report has been prepared for the client for use in developing geotechnical related 
design and construction specifications for the project. The recommendations submitted are 
based on the soil information obtained by G E I Solutions, Inc. and the information supplied 
by the client and its consultants for the proposed project. Should project or site 
characteristics differ from those anticipated herein or should unforeseen conditions be 
encountered during construction, this company should be informed so that the conditions 
can be reviewed. The findings of such a review should be received as an addendum to this 
report. 

After the plans and specifications are more complete, the Geotechnical Engineer should be 
provided the ·,,opportunity to review the final design plans and specificatiQl)S to assure our 
engineering .r~commendations have been properly incorporated into the .. design documents 
and that the earthwork and foundation recommendations have been properry interpreted and 
implemented. At that time, it may be necessary to submit supplementary recommendations. 

: ' ·. ~ ... ;. ' . 

We recommend that the c9nstruction activities be monitored by a qualJfled Geotechnical 
· Engineering.., f!rm to provide the necessary overview 2nd to check the ~uitability of the 
subgrade soils for supporting the footings and slabs. If G E T Solutions, Inc. is not retained 
to perform these functions, G E T Solutions, Inc. cannot be responsible for the impact of 
those conditions on the geotechnical recommendations for the project. 

The Geotechnical Engineer warrants that the findings, recommendations, specifications or 
professional advice contained herein have been made in accordance with generally 
accepted professional geotechnical engineering practices in the local area. No other 
warranties are implied or expressed. 

This report has been prepared for the exclusive use of St. Olaf Catholic Church and its 
consultants for the specific application to the proposed Additions to St. Olaf Catholic Church 
project located in James City County, Virginia. 
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GET 
Solutlons, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 
BORING LOG 

BB-1 DEPTH TO WATER· INITIAL*: ¥ 20.0' AFTER 24 HOURS: ~ 

Description 

3 inches of Asphalt 

9 inches of Stone 

Oranglsh brown, moist, Silty, fine SAND (SM) with trace Clay, 
Medium Dense to Loose 

Mottled, orangish brown-reddish brown, moist, fine Sandy CLAY 
(CL), Stiff to Very Stiff 

24 SS 

2 24 SS 

3 24 SS 

4 24 SS 

Orangish brown and reddish brown, moist, Clayey, fine SAND (SC), <·-: .. :-
Medium Dense · ·· .. · 5 24 SS 

Tannish brown, moist. Silty, fine SAND (SM), Loose 
6 24 SS 

PROJECT NO.: WM08-236G 
SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: ~~~1~W_1~&_20~0_8~~
NT CAVING> .C.. 

11 19 8 
6 
3 
3 7 4 

4 
6 

12 6 

5 
7 16 9 
e 
6 
6 13 7 
6 
3 
5 9 4 

54 

TEST RESULTS 

. . .. .. ... ..... . .. ...... .... . . . . . . . . . . . . . . . . . 
·· : · · · : · ·.· : · · ·: ···:·· · :· · · . . . . . . . . . . .......... ..... ............ . . . . . . . . . . 

o 0 • .A .. o 0 

t---+-·~~~~~~~~~~~~~~~~~~~~---i 2...,.,+++'+---+-~-+---t>--"'-I ·· ···· ··· ············· ·· ·· · : ; ·- : : : : 

Notes: 

PAGE 1 of1 

Gray and reddish brown, moist, Silty, fine SAND (SM) with Clay 
seams, Medium Dense 

7 24 SS 

10 24 SS 

11 24 SS 

Boring terminated at 35 ft. 

4 
7 
6 
5 

4 
6 
5 
7 

3 
5 
5 
5 

13 

11 

10 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 

. . .... . ......... . ......... .. . . . . . . . . • . . . . . . . . . .. . ..... ...... ........ ... . . . . . . . . . . . . . . . . . .. ...... .................. . . . . . . . . . . . . . . . . . 
··· ··· ········· · ······· ·· ·· . . . . . . . . . . . . . . . . . . ... . . .. . . ...... . ..... ... ... . . . . . . . . . . . . . . . . . . .. . . .. .... . .. . .... . ... . . . . . . . . . . 

. . . . . . ..... ..... . ..... .. ... ..... . . . . . . . . . . . . . . . . . . .. ...... . ... .. .. ....... .. .. . . . . . . . . . . . . . . 
· ·· · ··· · ··· · ··· · ·· ···· ··· ·· 
... .. .......... ....... ... . . . . . . . . . . . . . . . . . . .. . .. .... . .... . ... ... ..... . . . . . . . . . . . . . . . ..... ......... ... ... .... . . . . . . . . . . . . . . . . . ... ... ....... ...... , . . ... . . . . . . . . . . 

.. ...... ...... ... .... . . . . . . . . . . . . . . . . . . .... ... ....... . ... .... .... . . . . . . . . . . . . . . . . . . ... . ... , .......... .. .... . . . . . . . . . . . . . . . . . . . . . ..... .......... , ...... .... . 

... .......... .. ..... ... .... . . . . . . . . . . . . . . . . ... . .. .. . .. . ... , ....... , .. . . . . . . . . . . . . . . . . . . . ... ... ....... .. , ... , ... , . .. . . . . . . . . . . . . . . . ............... , .. . , ... ... . . . . 
. . . . . . . .... . .. .. .. .. ... , .. . , . . .... . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

BORING LOG 
BB-2 

LOGGED BY: SP 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 10/15/2008 

DEPTH TO WATER - INITIAL": ~ 20.0' AFTER 24 HOURS: ~ NT CAVING> ..C.. 

Description 

8 inches of Topsoil 
1--~ ·'------------------------fl.6 

Tannish brown, moist, Silty, fine SAND (SM), Very Loose 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay, Very 
Loose to Loose 

Gray and reddish brown, moist, Silty, fine SAND (SM) with Clay 
seams from 6 to 8 feet, Loose to Medium Dense 

,---,_...'-+------------------------10 
Orangish brown and tannish brown to tannish brown, moist, Silty, 

fine SAND (SM), Loose 

--------------------'17 
Mottled, orangish brown-gray,' moist, fine Sandy Lean CLAY (CL), 

Medium Stiff 

wet below 20 feet 

24 SS 

2 24 s.s 

3 24 SS 

4 24 SS 

5 24 SS 

6 24 SS 

7 24 SS 

8 24 SS 

1 
2 
2 
3 

2 
2 
3 

4 
5 
5 
6 
5 
7 
8 
8 
4 
4 
5 
6 

4 
4 
4 
4 

3 
3 
5 
5 

1---+----------------------~2 . . 
Reddish brown, wet, poorly graded SAND (SP-SC) with trace Clay, . =~·:;._. 

1----1-- -1 Medium Dense · ~~~ +---te----f----+--4~ 
',l ::<.x 9 24 SS 6 

Notes: 

;-:~-:~ 6 
. . "?.:< · 1---->--+---+-~5_, 

:.rJ. 
·:}".,/ 

-.;,:;.. 
·:;:,/ 

l---+- - --- -----------------27 . .. .. 
ray and reddish brown to reddish brown, wet, Silty, fine SAND (SM) 

with Clay seams from 27 to 32 feet, Loose to Medium Dense 

Boring terminated at 35 ft. 

10 24 SS 

11 24 SS 

5 
5 
5 
5 

3 
8 
6 
6 

4 

2 17 

5 

10 

15 

9 

8 

8 

12 

10 

14 

PAGE 1of1 Standard Penetration Tests were oerformed in the field in oeneral accordance with ASTM D 1586. 
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·· ·· ·· ····· · · ··· ··· ···· ·· ·· . . . . . . . . . . . . . . . . . . ... ... ..... .... .... , .. . , ... . . . . . . . . . . . . . . . . . .. , ... , ....... ... . , .. . . . . . . . . . . . . . . . . ........... ...... ..... 

. . . . ... .. . , ... . .. . .... . .. ... . . . . . . . . . . . . . . . . . . . . . . . , ... , ... , .. ..... .... , .. . 
. . . . . . 

· ·· · ··· · ··· 1 · ··1•··· ··· 1··· . . . . . . . . . . . . 
··· · ··· 1 · ·· 1 · ·· 1· · · · ··· · ·· · 

SS = Split Spoon Sample 
ST = Shelby Tube Sample 
HA = Hand Auger Sample 
BS = ~ulk ~ample 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

BORING LOG 
BB-3 

LOGGED BY: SP 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 10/15/2008 
DEPTH TO WATER - INITIAL*: ~ 20.0' AFTER 24 HOURS: ~ NT CAVING> ..C.. 

u Q) 
~ Q) 

Q) :c Ci. d Ci. Q) ~Co 
~ 

c. > 
E Ez E@ - ai 

CJ ~ ~~ c?J >'- Ill c. 
Description 

1 

24 SS 2 
4 
4 

r--;.----------------------·1.os 
Orangish brown, moist, Silty, fine SAND (SM) with trace Clay, Loose 

13 inches of Topsoil 

3 

2 ~4 SS 2 
3 

3 

3 24 SS 
4 
5 

rangish brown, moist, fine Sandy Lean CLAY (CL). Stiff to Very Sti 

6 

4 24 SS 8 
9 
8 
5 

5 24 SS 9 
7 
e 
4 

. O"""'-r.r..-...----tr--+---t--~-1 

6 
Tan to orangish brown, moist, Silty, fine SAND (SM) with trace Clay, 

· Loose 

7 

.. i. l---f------------- ---- --------17 . ; ~~ • . • .1 :1: c r 
l , Gray and reddish brown, moist, poorly graded SAND (SP-SM) with ·1 ;1~ ti 

trace Silt and Clay, Medium: Dense n : t i : 
;:1: i i 
,:,: i J. 8 
.i:1:• i 

24 SS 5 
4 
4 

3 

24 SS 3 
e 
e 

: ' 

24 SS 

wet below 20 feet ·, :1: t i .----11---1----1-~--. 
n:11: 
;:,: .. ; 
,:,:il. 
• j : ,: ~ .. 
·,;,;ci 

Q) 8 ::i N 

~ 'lk 
v z ~ 0 

6 

5 

9 

17 

16 

9 

9 

11 12 

{ .'1: ~ ·~: t---i- -t-- -+--- -i 

.i ;i; ~ i 9 24 SS : 10 H. H • G 

::: [:i ~ f 1----i--t---+---"5'--I 
.ii1;t'1.' 

Boring terminated at 35 ft. 

Notes: 

, :1: ~ ' 
t :~ : ( .... 
J: i: r t 
1.1: f.i. 
• t :1: t l' .---tr--+---+--..,...--1 
1:1:11 
,.,: ;;. 10 
n: r t 

24 SS 

·1. u j ,t------t--+---+-~-t 
.1:1; t l' 

'• :1:u 
n: t i: 
·, :1:n 
'li'.ii. 
.1 :1: c 1· J---tl---t-- -t-- --< 

:·1·:1: ti 
f.1: (\' 
; :1: r, 11 
·,):ii. 

24 SS 

11 

11 

TEST RESULTS 

· ·· ·· ···· · · ··· · ···· ··· ·· · ·· ·· . . . . . . . . . . . . . . . . . . . . . 
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. . . .... ... .... ..... ..... ... . . . . . . . . . • ' . . . . . . . . . .... .... .. . ... .. . .. .. . . . . . . . . . . . . . . . . . 

. . . . . . .. .... .. . .. .... . ... .... .... . . . . . . . . . . . . . . . . . . . • ' . . .. .. .. . .. .. .... ... .. . .. .. ... . . . . .. . . . . . . . . . . . . . . . . 
····· ······· ····· ··· ··· ····· . . . . . . . . . . . . . . . . . . . . 

··· · ··· · ····· ·· ·· ·· ·· · ··· ·· . . . . . . . . . . . . . . . . .. . ... . . .. . . .. . ... .... .. . . .... . . . . . . . . . . . . . . . . 
··· · ···· ·· ·· ··· ·· ·· ··· ·· ··· . . . . . . . . . . . . . . . . . .... ... , . . ... .. .. ... . . . ... . . . . . . . . . . . . . . . . . . . 
···· ··· · ·· ····· ·· ···· ·· · ··· . . . . . . . . . . . . . . . . . ... ........... ... ... .... . . . . . . . . . . . . . . . . . . . . ... ... ... . .. .... .. ... , ... ... . . . . . . . . . . . . .. ..... . . . ....... .. .. .. . .. . 

. . . . .... ... .. .. ..... .. ........ . . . . . . . . . . . . . . . . . . . .... ... . .. . , . .. . .. ... . . , .. . . . . . . . . . . . . . . . . . . . ·· ·· ········ ··· ····· ······· . . . . . . . . . . . . . . . . . . .. .. .. .. .... .... .... .. . , . .. 

... , ... . ... .. .. . . .. .. . . , . . . . . . . . . . . . . . . . . . . . . 
··· · ·· ·· · ··· ···· ··· 1·· ·· ·· · . . . . . . . . . . . . . . . . .. . , ... . ... .... , .. . , ... ... . . . . . . . . . . . . . . . . . . . ... , . .. , ... , ..... .. , .. . , . . . 

. . 
... , .. ..... , .. .. . .. , ... . . . . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

DAGE 1of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions. Inc. 

BORING LOG 
BB-4 

Notes: 

DAGE 1of1 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

DEPTH TO WATER- INITIAL*: ~ 20.0' AFTER 24 HOURS: ~ 

9 24 SS 

10 24 SS 

11 24 SS 

Boring terminated at 35 ft. 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/15/2008 

NT CAVING> L 

3 
5 
5 
4 

5 
5 
6 
6 

3 
4 
7 
6 

10 

11 

11 

TEST RE SUL TS 
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. . . . ........ . ... .. .. .... .. .... . . . . . . . . . . . . . . . . . 

·· ····· ······· ······ ······ . . . . . . . . . . . . . . . . . . 
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·· ·· ··· · ·· ····· ·· ······· ·· · . . . . . . . . . . . ' . . . . . . . ....... ...... ..... ....... .. . . . . . . 
: : : : :. : .. . ... ... . .. .. .. ... . .. ... . . . . . . . . . . . . . . . . .. ... .. .. . .. ... .. ..... . .. . . . . . . . . . . . . . . . . . 

···· · · ··· · ··· ··· · ···· · ··· . . . . . . . . . . . . . . . . . ... ......... ....... .. .. .... . . . . . . . . . . . . . . . . . . . .. . . ... .... .. ... .. . .. .. .. . . . . . . . 
: . : 1· : : : 

·: ·· ·: ···:··· : ·· ·-:.·.· .. · : ··· . . . . . . . . . . . . 
·· ···· ··· · ··· ··· ·· ·· ·· ··· . . . . . . . . . . . . . . . . . . 
····· ····· ·· ·· ····· ······ . . . . . . . . . . . . . . . . . . 

··· · · ·· · ·· ·· ·· ·· ··· ··· ·· · ·· . . . . . . . . . . . . . . . . . 
···· · ·· · ·· · · ··· · ··· ··· ·· ··· 
... ... . . .. ... .. . ... ... .. ... . . . . . . . . . . . . . . . . . .. ..... ... .. . .. .... ..... ... . . . . . . . . . . . . . . . . . . ... ..... ... . . .. . ........ ... . . . . . . . . . . . . . . . . . . . ........ .... ... ... .... .... . . . . . . . . . . . . 
········ ··· ···· ········· ··· . . . . . . . . . . . . . . . . ... . .. .. ... .. .. , .... .... .. . . . . . . . . . . . . . . . . . . . ....... , ... .. .. ... .. .... .. . . . . . . . . . . . . . . . . . . . 
··· ··· ····· ·· ···· ·· ··· ··· · · . . . . . . . . . . . . . . . . . .. . , ... , . .. , ... ..... .. .... . 

.. . , ... , .... ... .......... . . . . . . . . . . . . . . . . . . . . .. . , .. ... . . , .......... . ... . . . . . . . . . . . . . . . . . . . , . . .. .. . , ... , ........ .. . . . . . . . . . . . . . . . . . ..... .. . .. ....... . ... . .. . ... . 
. . . . . . . . . , . .. , .. ... .. , ... , ... , .. . 
. . . ... .. ... ... , . .. , ... • . . . , . . . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City Countv. Virginia 
BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

BORING LOG 
BB-5 

DRILLER: GET Solutions Inc. LOGGED BY: ---~S"-P __ _ 

Notes: 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 10/15/2008 
DEPTH TO WATER - INITIAL*: ~ NE AFTER 24 HOURS: ~ NT CAVING> L 

Description 

9 inches of Topsoil 
1---·-----------------------<J.7 

Orangish brown, moist. Silty, fine SAND (SM) with trace Clay and 
organics, Loose 

Orangish brown to mottled, orangish brown-reddish brown, moist. 
fine Sandy Lean CLAY (CL), Stiff 

Orangish brown, moist. Silty, fine SAND (SM), Medium Dense 

GI ,!!! GI 
ii d c. > 
Ez E ~ 

&1J 0:: 

24 

24 

24 

24 

24 

6 24 

GI 
Ci. GI ~ Co E 
&1J I'-

-~ 
ID c. 

1 

SS 4 
3 
4 
4 

SS 5 
.:.,7 

6 

SS 
8 
8 

3 

SS 6 
8 
7 
4 

SS 6 
6 
5 
5 

SS 8 
9 
8 t------+--------------- --------12fli!Ttitit't----+--t---1r---"--1 

Gray and reddish brown to reddish brown, moist. Silty, fine SAND 
(SM) with Clay seams from 12 to 17 feet, Loose to Medium Dense 

'. 

Boring terminated at 20 ft. 

7 24 SS 

8 24 SS 

3 
5 
4 

5 
5 
6 
7 

GI 8 :;, N 

~ • v z "#. 

7 

12 54 

16 

14 

12 

17 

9 

13 

TEST RESULTS 
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. . . . .. ........... ... ..... ..... . . . . . . . . . . . .. . . . . 
··· ············ · ·· ··· ·· ···· . . . . . . . . . . . . . . . . . 
··· ·· ···· · ··········· ··· ·· . . . . . . . . . . . . . . . . . . 
···· · ·· ··· ········ ····· · · ·· . . . . . . . . . . . . . . . . 
······· ··· ············ ····· . . . . . . . . . . . . . . . . . . 
···· · · ··· ········ · ··· ·· · · ·· . . . . . . . . . . . . . . . . . . 
················ · ····· · · ·· . . . . . . . . . . . . . . . 
··· ··· ·· ·· ···· ··· ········· . . . . . . . . . . . . . . . . . . ....... . ... ........... .. .. . . . . . . . . . . . . . . . . . 

······ ···· ···· ····· ···· ··· · . . . . . . . . . . . . . . . . 
··· · ······· · ·· ····· ···· ·· ·· 
....... ... ... .......... .. .. . . . . . . . . . . . . . . . . . . 
··· ·· ········ ······ ······ ·· . . . . . . . . . . . . . . . . . .. .... ........... .. ...... .... 

··· ···· ···· ········ ······ ·· . . . . . . . . . . . . . . . . . . ..... ... .. .... ... , .. . , ...... . . . . . . . . . . . . . . . . .. .. . , ... , . .. , ........ .. .... . 
. . .. . .. , .. ..... , ... .. .. ... . , .. . 

. . . . . . . . . . . . . ........... , .... ... ... . , . . . 

.. ..... . ....... , . .. . .. . .... . 

. . . . . . . . . . . . . . .. ... , ....... ... ... ......... . 

. . 
• • I . . . . . . . . . , ... , ..... . . , . .. ....... . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

PAGE 1of1 Standard Penetration Tests were oerformed in the field in aenera/ accordance with ASTM D 1586. 
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GET 
Solutions, Inc 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City Countv. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 
BORING LOG 

BB-6 DEPTH TO WATER· INITIAL*: ¥ NE AFTER 24 HOURS: ~ 

Notes: 

Description 

12 inches of Topsoil 

Tannish brown, moist, Silty, fine SAND (SM), Medium Dense 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay, Very 
Loose 

Oranglsh brown to mottled, orangish brown-tan, moist. fine Sandy 
Lean CLAY (CL), Soft to Stiff 

Mottled, reddish brown-orangish brown, moist, fine Sandy Lean 
CLAY (CL), Stiff 

Gray and reddish brown, moist, Silty, fine SAND (SM), Medium 
Dense 

Reddish brown, moist, Clayey, fine SAND (SC), Loose to Medium 
Dense 

Boring terminated at 20 ft. 

. . 

. ' 

2 

24 SS 
. .... ..... 

2 24 SS 
... .. 

3 24 SS 

4 24 SS 

5 24 SS 

6 24 SS 

7 24 SS 

8 24 SS 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/1 5/2008 

NT CAVING> ..C.. 

3 
8 
8 

1 
2 
1 
2 
1 
2 
2 

4 
7 
7 
8 
6 
7 
8 
8 
6 
8 
7 
9 

3 
5 
5 
5 

4 
7 
8 
9 

16 

3 

4 

14 

15 

15 

10 47 

15 

TEST RESULTS 

· · · ·· 

·· ···· ···· ·· · ···· · ······· . . . . 

.. ..... ..... .. ... .... .... 

. . . 
··············· ·· ···· · ·· ··· . . . . 

··· ~·· = ·· · =··· =·· · =· · ·=··· .. ........ .......... .. .. ... 

. . . . . 
·· · ···· · ·· ··· ·· ·· ·· ······ . . . . . . . . . . . . . . . . .. .. .. ... . ... .. .. . .... ... 

······ · ····· · ··· ·· ·· ··· ·· . . . . . . . . . . . . . . . . . .. ... .. . . .. . .. .. . .. . ... .... ... . - . - - . . . . - . . . . . . . 
·· ···· ·· ··· · ··· ··· ·· ·· ·· ·· ··· ·· . . . . . . . . . . . . . . . . . . . . . ·· ·· ···· ·-··· ·· ·· ······· ····· ·· . . . . . . . . . . . . . . . . . . . . 
······· ········· ········ ·· ···· . . . . . . . . . . . . . . . . . . . .. , .. . . ... . ... ........ .... ... . . . . . . . . . . . . . . . . . . . . . . ...... ... .. ... ........ . , ...... . . . . . . . . . . . . . . . . . . . . .... ... . ..... . ..... . ... , ... ... . . . . . . . . . . . . . . . . . . . . . . ... .. .. ... . .... ......... . .. , .. . . . . . . . . . . . . . . . . . . . . . ..... . , .. ... .. , ... ... . , ... ... . . . . . . . . . . . . . . . . . . . . . . .. , .. .. .. . . .. .. . .. . .. ..... ... . . . . . . . . . . . . . . . . . . . . . ...... ........ . , ... .... , . . . , .. . . . . . . . . . . . . . . . . . . . . ... , ....... , .. . . ... , .. .... .... . . . . . . . . . . . . . . . . . . . ... , .. . . .. . . . .. . . . . . . . 

o o I . . . . . ..... . . . .. . . .. , . . , . .. , . . . , ... . . . . . . . . . . . . . . . . , . .. . . .. . . .. , . . . , .. . , ... , .. . . . . . . . . . . . . . . . . . . . . . . . , ... , . .. . ... , . .. , . . . , .. . , .. . . . . . . . . . . . . . . . . . . . . . ... , ... , .. . , . .. , .. . , .. . , . .. , ... . . . . . . . . . . . . . . . . . . . . ... , ... , . .. , .. . , . ... ... , . .. ... . . . . . . . . . . . . . . ' 

SS = Split Spoon Sample 
ST = Shelby Tube Sample 
HA = Hand Auger Sample 
BS = ~ulk Sample 

DAGE 1of1 standard Penetration Tests were oerformed in the field in aenera/ accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/15/2008 
BORING LOG 

88-7 DEPTH TO WATER - INITIAL*: ~ NE AFTER 24 HOURS: ~ NT CAVING> _c._ 

Description 

10 inches ofTopsoil 
1-----{'~---------------------{l.8 

Brown, moist, Clayey, fine SAND (SC) with trace organics, Loose 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay, Very 
Loose to Loose 

Orangish brown to mottled, orangish brown-gray, moist, fine Sandy 
Lean CLAY (CL), Stiff to Very Stiff 

0 Q) 

:c a. d 

~ Ez 
(!) ~ 

2 

3 

4 

5 

~ Q) 
Q) a. Q) ~~ a.> 

E@ E 
J3 r- -m 

~o:: re a. 

1 

24 SS 2 
3 
2 
1 

24 SS 2 , 
, 

24 SS 
3 
3 

3 

24 SS 5 
s 
8 
4 

24 SS 8 
8 
10 
5 

,---,_w'-t-------------------~-~---10---~.,.___,,__~----~---.1 

6 24 SS 
7 
9 

Gray and reddish brown, moist, Silty, fine SAND (SM) with Clay 
seams, Medium Dense 

6 
t---t-------------,------~,-------12ff.t:r.r.tT-----1t--t--t-~--t 

Tan, moist, Silty, fine SAND (SM), Medium De.nse 
J .: 3 

7 24 SS 5 
7 
7 

Boring terminated at 15 ft. 

Notes: 

Q) 8 ::J N 

~ "" v z '$. 
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TEST RE SUL TS 
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········· ······· ··········· ·· . . . . . . . . . . . . . . . . . . . . . 

······· ···· ·· ······· ··· ·· ·· . . . . . . . . . . . . . . . . . 
········ ·· ·· · ·········· · ··· . . . . . . . . . . . . 

·· ·· ··· ··· · ············ ·· . . . . . . . . . . . . . . . . . 
···· ·· ·· ····· ····· ·· · ·· · · . . . . . . . . . . . . 

. . . . 
·· · ·· ·· ······ · ···· · ·· ····· . . . . . . . . . . . . . . . . . 
······· · · ··· ·· ··· · ·· ·· · ·· · . . . . . . . . . . . . . . . . . . .. . . . .... ....... , . . .. .... . 
: : : : '.: ": ........ ... .. ... . .... .. ..... . . . . . . . . . . . . . . . . . 

.. ···· ··· · ·· ·· · ······ · ·· ·· ·· · . . . . . . . . . . . . . . . . . . .... . . . ... . .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . . . .. .... .. ... .. ... ... . ... ... . . . . . . . . . . . . . . . . . . . . .. .. .. ....... . .... . ... .... . . . . . . . . . . . . . . . . . . 
······· · ······· ··· ··· · ··· ·· . . . . 

. . . ..... .. .... ....... .. .. ... .. 
... ......... ......... ...... . . . . . . . . . . . . . . . ........ ...... ..... .... , ... . . . . . . . . . . . . . . . . . .. ... ... . , ... ............ , .. . . . 

. . . . . ... ...... ..... ........... .. 

. . 
.. ..... .... .. ...... , ..... . . 

. . . . . . . . . . . . . ... , ... , ... , .. ..... ... .... . 
. . . . . . . . . . . . ... , . . . .. .. , . ... ... , .. . , . . . 

. . . . . . ... , .... ... . ... . ... , .. ... . . 

. . . . ... ...... .. , .. . , ... , .. . , ... 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 

DAGE 1of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

···~~ 
... ~~:.,.i~ 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/15/2008 
BORING LOG 

BB-8 DEPTH TO WATER - INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT CAVING> ..C.. 

Description 

6 inches of Topsoil 

Brown to orangish brown, moist. Silty, fine SAND (SM) with trace. 
Clay and organics, Medium Dense to Loose 

Mottled, orangish brown-tannish brown, moist, fine Sandy Lean 
CLAY (CL), Stiff to Very Stiff 

Orangish brown, moist, Silty, fine SAND (SM), Medium Dense 

Q) 
~ Q) 

a. d a.> 
Ez E@ 

~a:: 

24 

24 

24 

24 

5 24 

Q) 

a. Q) ~~ E 
~I- -~ ID a. 

6 

SS 12 
9 
6 
3 

SS 3 
2 
2 
3 

SS 
5 
8 

8 

SS 9 
16 
12 
8 

SS 9 
7 
6 
5 

r--i-"'-+~~~~~~~~~~~~~~~~~~~~~---1o~~'r.r.t-if-~i----t~-r~-1 

6 24 SS 6 
6 
7 

Gray and reddish brown, moist, Silty, fine SAND (SM) with Clay 
seams, Medium Dense to Loose 

3 

7 24 SS 3 
5 
4 

Boring terminated at 15 ft. 

i· 

Notes: 

QI 8 ::J N 
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25 
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TEST RE SUL TS 
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························· · . . . . . . . . . . . . . . . . . 

········ · ···· ······ ·· ·· ··· · . . . . . . . . . . . . . . . . . 
··· ········· ······· · ···· ··· . . . . . . . . . . . . . . . . ... .......... ... ..... .. .. · .. . . . . . .... . . . . . . . . . . . . .... ........ .. .. ..... .. .... . . . . . . . . . . . . . . . . . . 
····· ·· · · ······ ···· · ·· ····· . . . . . . . . . . . . . . . . 
··········· ·· ·· ··········· · . . . . . . . . . . . . . . . ......... ... ............... . . . . . . . . . . . . ...... . .. . .... ............ ... . . . . . . . . . . . . . . . . . . .. .. ... . ..... .......... .... . . . . . . . . . . . . . . . ........... .. .. . ....... ... . 

.. . ·· ·· ··· ··· ········· ········ . . . . . . . . . . . . . . . . . ....... .... .... ............ . . . . . . . . . . . . . . . . . . .. ··· · ··· ·· ·· · ··· · ··· · ·· · ·· ·· . . . . . . . . . ·········· ····· ··· ········· . . . . . . . . . . . . . . ... ............ ......... ... . . . . . . 

. . . . . . . . . . . . . . . ... ...... ..... ..... , ... , ... 
... ........ . . ...... , ... ... . . . . . . . . . . ... . ... .... ........ , ... .. . . . . . . . . . . . . . . . ... ... ... .. ...... .. , ...... . . . 

..... . .. . , ... ........ , ... , .. . . . . . . . . . . . . . . . . . . . ... .... ...... .... .. , . . . , .. . . . . . . . . . . . . . . .. ..... , ... . .. ..... . ... . .. . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS ~ulk ~ample 

DAGE 1of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM 0 1586. 
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GET 
Solutions, Inc.; 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling BORING LOG 
BB-9 DEPTH TO WATER - INITIAL"': ¥ NE AFTER 24 HOURS: -15-

Description 

10 inches of Topsoil 
1----1'---------------------{J,8 

Orangish brown, moist, Silly, fine SAND (SM) with trace Clay and 
organics, Loose 

Orangish brown to mottled, orangish brown-tannish brown. moist, 
fine Sandy Lean CLAY (CL), Stiff to Very Stiff 

u 
i: 

~ 
(!) 

O> 

"ii d 
Ez 
~ 

2 

3 

4 

5 

~ O> 
Ql 
"ii Ql a.> 

E ~ E 
c?J ..... c)l1 (%'. 

24 SS 

24 SS 

24 SS 

24 SS 

24 SS 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/15/2008 
~~~~~~~~~~ 

NT CAVING> ..C.. 

CD 

~~ :s 

~ - lll co a. z 

1 
2 5 3 

3 
5 10 5 
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20 13 
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10 24 14 
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9 21 12 

8 
N 
'II: 
v 
~ 0 

63 

TEST RESULTS 

······· · ·· · ··· ······ ··· . . . . . . . . 
10 
4 

l'-/--h--'-'· .. : ... : ... : .. . : •.. : .. . r--.....w.+--~~~~~~~~~~~~~~~-~---10'f'*Fl'*t---t---i---1i---o...-i 

10 

Notes: 

PAGE 1of1 

Orangish brown and tannish brown to reddish brown, moist, Silty, 
fine SAND (SM) with trace Clay, Medium Dense to Loose 

Boring terminated at 15 ft . 

J 

6 

7 

24 SS 

24 SS 

8 13 5 
6 

4 
3 8 5 
4 

. . . . . . . . . 

. . . . 
·· ···· ·· ·· ·· ···· ·· -···· ·· ·· . . . . . . . . . . . . . . . . . . ... ... ..... . .. .......... ... . . . . . . . . . . . . . . . . . .... .. ..... .. ..... ... ..... . . . . . . . . . . . . . . . . . . 
······· · ··· ·· · ····· ······· · . . . . . . . . . . . . . . . . . .. ..... ... .... ..... . ... . .. . . . . . . . . . . . . . . . . . . . 
···· · ····· ··· ········· · ··· · . . . . . . . . . . . . . . . . . . ....... . ..... .. .. ..... .. .. . ... 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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. . . . ... .... , ... , ...... ....... . . 
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. . 

... , .. . , . .. , ... .. .. , .. . , .. . . . . . . . . . . . . . ... , .. . , ..... .. , .. ..... , .. . . . 
..... . ... , ... , .. .. . .. , ... . .. . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 
BORING LOCATION: See Attached Boring location Plan 

PROJECT NO.: WM08-236G 
SURFACE ELEVATION: 

BORING LOG 
BMP-1 

DRILLER: GET Solutions Inc. LOGGED BY: SP 
DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: _ __ 1_0/_1_6_/2_0_0_8 __ _ 
DEPTH TO WATER - INITIAL*: ¥ NE AFTER 24 HOURS: _. NT CAVING> L 

Description 

8 inches ofTopsoil 
1----1'------ ----- -----------0.6 

Tannish brown, moist, Silty, fine SAND (SM), Very Loose 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay, Very 
Loose 

Tan, moist, Silty, fine SAND (SM). Loose 

0 Cl> :.c: Ci. d c. Ez ~ 
~ Cl 

2 

3 

4 

5 

6 

~Cl> Cl> 
Ci. Cl> ~~ c. > 

E ~ Et- - lil co a. ~ 0:: 

1 

24 SS 1 
1 
1 
1 

24 SS 1 
2 

2 

24 SS 
2 
4 

2 

24 SS 4 
2 
3 
3 

24 SS 4 
4 
5 
4 

24 SS 5 
5 

l----+-------------------~·--42-tt±Efflt---t---+-----tl---"'----t 

'--'L-1"- -i eddish brown, moist, Silty, fine SAND (SM) with Clay seams. Loose 
4 

7 24 SS 4 
3 
4 

Boring terminated at 15 ft . 

Notes: 

Cl> 8 ::l N 
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PAGE1of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 

TEST RESULTS 
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SS = Split Spoon Sample 
ST = Shelby Tube Sample 
HA = Hand Auger Sample 
BS = Bulk Sample 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENl:: St. Olaf Catholic Church 

PROJECT LOCATION: James City Countv. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 
BORING LOG 

BMP-2 DEPTH TO WATER - INITIAL": ¥ NE AFTER 24 HOURS: ~ 

Q) ~~ ~ 
Q. d 0. Q) c. > 
Ez E ~ E 

c'3 f'-c?j a:: 
Description 

6 inches of Topsoil 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics: 
24 SS 

PROJECT NO.: -~W~M~0~8-~2~36~G~ 
SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/16/2008 

NT CAVING> .C.. 

~ 8 
~k ::I N 

~ - lD 
:ti: 
v m c. z ~ 0 

2 

TEST RESULTS 

... .... .................... . . . . . . . . . . . . . . . . . . 
Very Loose ,._,.,,....,____11---+----<f---'---< ·· ·· ·· ·· ·· ···· · ··· ····· ·· ·· . . . . . . . . . . . . 

Orangish brown, moist, Clayey, fine SAND (SC), Loose · 24 SS 

4 

24 SS 
3 
3 

Tannish brown, moist. Silty, fine SAND (SM), Loose 

3 

24 SS 5 
3 
4 

6 

24 SS 8 
9 
9 

' -S...+-.,.......,>-----t---+----<---1 

Mottled, reddish brown-orangish brown, moist, fine Sandy Lean 
CLAY (CL), Very Stiff 

3 

6 24 SS 6 
5 

Tannish brown, moist, Silty, fine SAND (SM), Medium Dense 

6 t---+-~~~~---------~-~~~-~--12*-F.B;Hl----t--+---t--"'--t 

L....Ot...-r- --. eddish brown. moist, Silty, fine SAND (SM) with Clay seams, Loose 
3 

7 24 SS 5 
3 
4 

Boring terminated at 15 ft. 

Notes: 
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··· · ········ ···· ·· ··· ······ . . . . . . . . . . . . . . . . . . . . ........... . ..... . .. ..... . . . . . . . . . . . . . . . . .. .. .. . ... ..... ... .. .. ..... . . . . . . . . . . . . . . . . . .. ··· · ··· · ···· · ·· ····· · ··· ··· . . . . . . . . . . . . . . . . .. .... .. ....... ............ . . . . . . . . . . . . . . . . . 

. .. · ···· ······ ···· ·········· · · . . . . . . . . . . . . . . . . . . .. . ..... .. .. ... .. .. ... .... .. . . . . . . . . . . . . . 
.. ·· ····· · ·· ·· ········ · ······ . . . . . . . . . . . . . . . . 

· ·· · ·· ····· · · ·· ······ ··· ··· . . . . . . . . . . . . . .. ..... .. ... ... .. ..... . ..... . . . . . . . . . . . . . . . . . . ...... , ... , ..... . ..... , ... ... . . . . . . . . . . . . . . . . . . . .. .. , ... , .... ........ ... ... . 

... , .. .... ..... ... ...... .. . 

... , .. .. . ......... . , ...... . 

. . . . . . . . . . . . . . . ........... ..... ... , .. . , ... 

. . 
... .. .... , . .. . . 

... , ... , .. .... . ... , . . ... . . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 

PAGE 1of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

BORING LOG 
PB-1 

DRILLER: GET Solutions Inc. LOGGED BY: ___ S=P'----

Notes: 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: ____ 10_/1_6_/2_0_0_8 __ _ 

DEPTH TO WATER - INITIAL*: ~ NE AFTER 24 HOURS: ~ NT CAVING> ..C.. 

Description 

11 inches ofTopsoil 
1---t------ ----------------0.92 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics, 

QI .9! Cl) 
Ci. d a. > 
Ez E ~ 

c?j 0::: 

24 

Cl) 
Q. CD ~~ E 
c?j I- - !Ii IXl a. 

3 

SS 4 
6 

Loose ""7CJ.">t---+---t-----11--"---1 
4 
2 

Mottled, orangish brown-reddish brown, moist, fine Sandy Lean 
CLAY (CL), Medium Stiff to Very Stiff 

Orangish brown, moist,'.Silty, fine SAND (SM) with trace Clay, 
Medium Dense 

Boring terminated at 1 O ft . 

24 

24 

24 

5 24 

. i 

SS 
3 
4 

10 

SS 
15 
15 

11 

SS 
16 
10 
e 
5 

SS 6 
5 
5 

QI 8 ::J N 

~ 'II: 
v z ~ 0 

10 

7 

30 

26 

11 

TEST RE SUL TS 

....,....,................,,...., ... : . . . : ... : ... : ... . . . . . . . .. . ..... . . .. ....... . . . . . . . . . . . . ......,,..__,,_,......,.._,...... .. ... ........ ... .. . . . . . . . . . 

. . .. .... .... ...... ...... ..... . . . . . . . . . . . . . . . . . . 
···· ····· ·· ····· ······ ····· . . . . . . . . . . . . . . . . . . ... . ... . . .. . . ... .. .. ... .. .. . . . . . . . . . . . . . . . . . . .. ...... .. .. . .. .. ..... ·· ···· . . . . . . . . . . . . . . .. .. ... ...... .. .. ....... .... -. . . . . . . . . . . . . . . . . . . 

.. ··· ··· ·· ·· ······· ·· ·· ·· ··· · . . . . . . . . . . . . . . . . . . .. . .. ... .. . ...... .. ...... ... . . . . . . . . . . . . . . . . . . 

... ···· ········· ···· ···· ··· · . . . . . . . . . . . . . . . . .. ·· ··· ·· .... ..... ...... . , . . .. . . . . . . . . . . . . . . . . 
···· ······· ······ ·· · ·· ... . . . . . . . . . . . . . . . . .. .... .. ... ... . . ... . .. . ... . . . . . . . . . . . . . . . . ... . .. . .. . .. .. ... . ... . ....... 

.. .... .... ... ... .... . ...... . . . . . . . . . . . . . . . . .. ...... .. .. ........ .. .. . . . . . . . . . . 

. . . . . . . . ....... ..... ......... , ..... . . . . . . . . . . . . . ..... ... ... . ... , ... , .... . . . 

... . ... . ... .. ..... . , .. .. .. . . . . . . . . . . . . . ....... , ... .. .. , ... , . ... .. . 

. . . . . . . . . ... .. .. , ... .. .. , . . . , ... .. . . . . . . . . . . . .. ... , ... , ... , ... , ... , ... , .. . . . 
... ... . , ... , .. . , ... , .. . , . .. 

......... .. , .. . , ... , ... , ... . . . . . . . . . . . . . . . . . . , . .. , .. ... .. , ... , ... , .. . 

SS = Split Spoon Sample 
ST = Shelby Tube Sample 
HA = Hand Auger Sample 
BS = Bulk Sample 

PAGE 1 of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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i. 

GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

PROJECT NO.: WM08-236G 
SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/16/2008 BORING LOG 
PB-2 DEPTH TO WATER · INITIAL*: ~ NE AFTER 24 HOURS: -3- NT CAVING> ..c._ 

Description 

u Cl) ~ Q) 
Q) 

:t:: a. d a. Q) ~Co a.> 
~ Ez E@ E 

c?.11'- - lD co a. 
~ c?j a:: 

6 inches ofTopsoil 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics; 

2 

24 SS 3 
5 

Loose rtr.r.r.r.r.i----r~-t---;i------i 
4 
3 

Orangish brown to tannish brown, moist, Silty, fine SAND (SM) with 
trace Clay, Loose to Medium Dense 

Boring terminated at 1 O ft. 

2 

3 

4 

5 

; . 

24 

24 

24 

24 

SS 3 
3 

4 

SS 
7 
5 

5 

SS 7 
10 
10 
7 

SS 11 
9 
e 

Cl) 8 :i N 

~ -v z "$. 

8 

6 

12 

17 

20 

TEST RESULTS 

······ · ··············· . . . . . . . . . . . . . . 
··· · ····· · ···· ···· ···· · ··· · . . . . . . . . . . . . . . . . . . .... ........... . ......... .. . . . . . . . . . . . . . . . . ......... ..... .... . ....... . . . . . . . . . . . . . . . . 

. . . 
· ··:·1:: · ··:···;···:··· . . . . . . . . . . 
···· · · ················· . . . . . . . . . . . . . . . 
·· · :· :· : ·· ·: ··· : · · ·:·· · . . . . . . . . . ..... ... ...... ........ . . . . . . . . . . . . . . . . 

···· ······· · · ·· · ···· ··· ···· . . . . . . . . . . . . . . . . . 
·· ······· ····· ·· ········ · ·· . . . . . . . . . . . . . . . . . . 
··· ···· · ······· · ······· ···· . . . . . . . . . . . . . . . . . . 

.. ····················· · ····· . . . . . . . . . . . . . . . . . . . . .. ... .... ~ . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. ··· ···· · · ···· ····· ········· . . . . . . . . . . . . . . . . . 
·· ··· ·· ·· ··· ··· ····· · · . . . . . . . . . . . . . . . ..... ... .... .... . ..... . . . . . . . . . . . . . . . . 

··· ·· ··· ···· · · ·········· . . . . . . . . . . . . ... ...... ...... , ... . .. .... . . . . . . . . . . . . 
.... . .. ... .. ... .... . ... .... . . . . . . . . . . . . . ............... .. .. .... .... . . . . . . . . . . . . . . . . . 
·· ·· · ·· ···· · ··· ···· ···· ···· . . . . . . . . . . . . . . . . ... ...... . . .... ....... . ... . . . . . . . . . . . . . . . . . ·· ·· ··· ······ ·· ········ ···· . . . . . . . . 
...... ..... .. ··· ·· ·· · ····· 

..... , ... , ... , ... .......... . . 
.. .. ... . ... , ... , ... , . . . ... . . . . . . . . . . . . . . . ... .. , ........ ... . ... , .... .. . . . 
.. .. ............... , ... , ... 
.. ..... , . .. , . . . , ... ....... . . . . . . . . . .. ..... .... , . .. , ... , ... , .. . . . . . . . . . . ··· ····· ··· ···· ···· ······· · 

. . . . . . . . . . . . ... . . . ..... , .. . , ... , ... , .. . . . 
. . . . . . .. ... . , ... , .. . , .. . , ... , .. . 

Notes: SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

PAGE 1 oft Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

. :~;~11~~; 
Ca:;1«1:n.ni! •Euimtrllf?l'{al • TcstlnJt 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling BORING LOG 
PB-3 DEPTH TO WATER- INITIAL*: ¥ NE AFTER 24 HOURS: ~ 

Q) 
~ Q) 

Q) 

c. ci c:. Cl) 

Description 
0.. > 

E Ez E ~ c?J I-~a:: 

4 inches ofTopsoil 
.3 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics, 
24 SS 

Loose 

Orangish brown to orangish brown and reddish brown, moist, Silty, 24 SS 

fine SAND (SM) with trace Clay from 6 to 8 feet, Loose to Medium 
Dense 

24 SS 

24 SS 

24 SS 

Boring terminated at 10 ft . 

· 1 

Notes: 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/16/2008 
~~~~~~~~~~ 

NT CAVING> .C. 

Q) 8 
~Co ::i N 

~ "" - Ill v CD o.. z "<fl 

3 
4 10 6 
4 
2 
2 5 3 

2 
3 

9 6 

6 
6 18 12 
9 
5 
9 20 11 
10 

TEST RE SUL TS 

. . 
·· ··· ·· · ··· ·· ·· · ··· · ··· · ··· . . . . . . . . . . . . . . . . . . ... . . .. . ... . .. . .. ...... .... . . . . . . . . . . . . . . . . . . ... : · .~ .. : . .. : ... : ... : ... : .. . . . . . . . . . . . . .... ........... . .. ... . . . ... . . . . . . . . . . . . . . . . . . 
· · ······ ··· · · · ·· · ··· ···· · · · . . . . . . . . . . . . 

... , . ... .. .. . .. .. ... ... . . . . . . . . . 

.. . : .. :.: : ... : .. . : .. . : . . . 

-·· ... : . . i : . .. : . .. : ... : . . . . . . . . . . . . . . . . ... .. .. . .... . .... ..... ... . . . . . . . . . . . . . . . . . . . 
.. ··· · ··· · ·· · ·· · · · ········ · · · . : ~ : . . . 

. . . : ... :~ .. . : .. . : .. . : ... : . .. . . . . . . . . . . . . . . . . . . . ..... . . .. . . .. . . . . . .. . .. ... . .. . . . . . . . . . . . . ~ . .. ... .. ... . . .. .. . . . .. .... . .. . . . . . . . . . . . . . . .. . . . . ........ ~ ....... .. . .. . . . .. . . . . . . . . . . . . . . . . . . . ... ..... ... .. .. . ... .. .. ... .. .. .. . . . . . . . . 
·· · · "' · ··· · · ·· 

. . ... .. .... ................ ..... . . . . . . . . . . . . . . 
··· ··· ·········· ··· ········ . . . . . . . . . . 

... .... .... .... .... ... .... . . . . . . . . . . . ............. , . .. . ... . .. . . .. . . . . . . . . . . . . . . . ... . ....... , .... .... ..... . . 

····· ····· ··· ·· ······· ···· . . . . . . . . . . . . . . . ... , . .. . .. . , .... .. . . .. . ... . 

... , ... ... .. ........ ..... . . . . . . . . . . . . . . . . . .. . ........ , ...... ...... .. . . . 
..... , ....... , ... .... , .. . , .. . . . . . . . . . . . . . . . . . . ·· ····· ···· ··· ·1•· ····· ··· · 

. . . . .. . , . .. , ... , ... , ... , ... . .. . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

PAGE 1 of1 Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutlons, Inc. 

BORING LOG 
PHA-1 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

DRILLER: GET Solutions Inc. LOGGED BY: SP 
DRILLING METHOD: Hand Auger DATE: 10/16/2008 

DEPTH TO WATER- INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT CAVING> L 

TEST RE SUL TS 

Description 

7 inches of Topsoil 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organic:S 
... . ... .......... . . . . . . . . . . . . . 

Notes: 

PAGE 1of1 

Orangish brown, moist. Silty, fine SAND (SM) 
-... 

Orangish brown, moist, fine Sandy Lean CLAY (CL) 
51 

Boring terminated at 6 ft. 

. . . .. . ... . ... . ... .. . ..... . .. . . . . . . . . . . . . . . . . . . . .. ..... .. ........ ......... ... . . . . . . . . . . . . .. ·· ~---+ .. ; . ..; ... ; ... ; ... 
. . . . . . . . . . . . .... .. ..... .......... ..... ... . . . . . . . . . . . . . . . . . . . . . . .. .... .. .... ...... . ... ... . . . . . . . . . . . . . . . . . 

···· ··· ···· ·· ·· ··········· · . . . . . . . . . . . . . . . . . 
··· · ······ ·· ··· ····· · ······ . . . . . . . . . . . . . . . .... .. .... ..... .......... .. . . . . . . . . . . . . . . . .. ··· ···· · ·· ··· ····· ·· ··· ···· . . . . . . . . . . . . . . . . . . 
··· ·· ····· ··· ·· ··· ······ ·· · . . . . . . . . . . . . 

• • • 1 • • ········· ·· ···· ··· ·· ······· . . . . . . . . . . . . .. . . 
······· ··· ··· ··· ·· ··· ······ . . . . . . . . .. . . . . . . . 
·· ·· ··· ·· ····· ··· ······ ···· . . .. . . . . . . . . . . .. . ... .. . ... ... . ..... ... .. .... . . . . . . . . . . . . 
... : .. . : ... : .. .. : ... : ... : ... . . . . . . . . . . . . . . . . . 
······· ···· ······· ······· ·· . . . ; . . . .. . . . . . . . . . . . . .. .. ... ....... .. .. . .. . ... . . . . . . . . . . . . . . . .... .. . .. .... . ... .. .... . . ... . . . . . . . . . . . . . . . . . . 

.. ·· ·· · ··· ·· ·· ····· ····· ·· ·· · . . . . . . . . . . . . . . . . . . 

.. ·· · ···· ····· ······· · ··· ···· . . . . . . . . . . . . . . . .. ···· ··· ·········· ·· · ··· ···· 
.... ..... .. , .. .. ...... .... . . . . . . . . . . . . . . . . . . . .... .. ............. .. ...... . . . . . . . . . . . . . . . . . . . .. ... ... .. ...... . ... .... , .. . . . . . . . . . . . . . . . . . . . ...... ... .. .. .. .. ....... ...... . . . . . . . . . . . . . . . . . 

... ··· · ·· ··· ······ ···· ··· ···· · . . . . . . . . . . . . . . . . . . .. . , ... , ... , .. ..... ....... . . . . . . . . . . . . . . . . . . . .. .. ... , ... , . .. .. .. .... , .. . . . . . . . . . . . . . . . . . . .. ....... .... , ... ....... .... . 
... , .. .... . , .......... ... . . 

. . ...... ..... , ..... .. .... .. . . 

. . . . . . . . . . . ..... ........ ... ....... , .. . . . . . . . . . .. ... ... ... .. ... ..... , .. .... . . . 
. ... ... , ... , ... .... , .. .. .. . 

. . . . .. . , ... , .. . , ... , ... , . ... .. . . . . . . . . . . . ···· · ····· ·1· · ·1 ··· 1•·· · · ·· 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

DRILLER: GET Solutions Inc. BORING LOG 
PHA-2 

DRILLING METHOD: '-H=an"""d'"""A""'u"'"g=e'-r -----------
DEPTH TO WATER· INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT 

Notes: 

Description 

5 inches ofTopsoil 
~~~~~~~~~~~~~~~~~~~~-n,4 

Brownish tan, moist, Silty, fine SAND (SM) with trace Clay and 
organics 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay from 5 
to 6 feet 

Boring terminated at 6 ft . 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

LOGGED BY: SP 

DATE: 10/16/2008 

CAVING> ..C.. 

a> 
:::i 

~ z 
8 
N 

"" v 
~ 0 

TEST RE SUL TS 

········ ············· ··· ···· ·· . . . . . . . . . . . . . . . . . . . . . 
. .... . ..... . .. . ... .. ..... . .... . . . . . . . . . . . . . . . . . . . . . 
··· ·· · ··· ·· · ·· ·· ·· · · ····· · · · ·· . 

: : : !"'!·=· : : : 
22 .. ~ ·· · ~ .. ~ .. · ~ - --~·--~ .. . ~ ... 

. . . . . . .. ... ..... . .. ... .. . ... . . .. ... . . . . . . . . . . . . . . . . . . . . . . 
··· ·· · ··· ····· ··· ·· · ··· · ·· · ···· . . . . . . . . . . . . . . . . . . 
·· ···· ·· · ··· ·· ·· ·· · · ·· ···· · ·· · · . . . . . . . . . . . . . . . . . . . . .. .... ... ... . .. .. .. . ...... . ... . . . . . . . . . . . . . . . . . . . . . 
····· ··· ··· ·· · ·· ···· ··· · ··· ·· ·. . . . . . . . . . . . . . . . . . . . . . 
······· ·· ··· ·· · ·· ··· · ······ ··· . . . . . . . . . . . . . . . . . . . ... . ... .. .. . ... .. . . .... .. . ..... . . . . . . . . . . . . . . . . . . . 

·· ··· ·· ··· · ·· ···· ··· ·· ··· · ···· · . . . . . . . . . . . . . . . . . . . . . .. .. . ... . . .. .. ... . . ... ..... ... . . . . . . . . . . . . . . . . . . . . . . 
··· · ·· · ·· ···· ·· ··· ···· · ·· ·· ·· · . . . . . . . . . . . . . . . . . . .. .. .. .... . ... .... ... .. .. .. ... . . . . . . . . . . . . . . . . . . . . . 
·· ···· ········ ····· ·· ·· ······ · . . . . . . . . . . . . . . . . . . . . 

· ·· ·· ····· ·· ·· ·· ····· ·· · ··· ···· . . . . . . . . . . . . . . . . . . . ... .. ... . .. . ... .. . .. ... . . .. . .. . . . . . . . . . . . . . . . . . . . . . 
··· · ···· · ·· · ··· · ·· · ···· · ·· ··· ·· . . . . . . . . . . . . . 

· · ··· · · ··· ··· · ··· ···· . . . . . . . . . . . . . . ... . ... . . ... .... .. . .. ... ... ... . . . . . . . . . . . . . . . . . . . ·· ···· ········ ···· ··· ······· ·· . . . . . . . . . . . . . . . . . . . . . , ....... ... .. ... ... ....... . . . . . . . . . . . . . . . . . . . . . . . 
·· ···· · ··· ···· · ··· ···· · ······· . . . . . . . . . . . . . . . . . . . . . ... .... ... , ... . ... , .. . , . .. ... . . . . . . . . . . . . . . . . . . . . . .. , ... .... .. .. . .. .... ... .. ... . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. .. ...... ...... ... . . , ... . . . . . . . . . . . . . . . . . . . . ··· ·· ··· ·· ··········· ····· ···· · . . . . . . . . . . . . . . . . . . . . . ... .. . . , ... .. .. . ... . ... . .. .. .. . . . . . . . . . . . . . . . . . . . . . . 
········· ··· ·· · ·· ·· ··· ··· ····· . . . . . . . . . . . . . . . . . . . . . ... .... , ... .. .. ...... ... ... , .. . . . . . . . . . . . . . . . . . . . . . ... ....... .. ........... , ...... . . . . . . . . . . . . . . . . . . . . . . .. . , . . ..... . ..... . .. ... , . . . , . . . . . . . . . . . . . . . . . . . . . . . . ... , .. .. ... , .... ... .... , . . . , .. . . . . . . . . . . . . . . . . . . . . . .. , . .. , . .. , .. . , ... .. .. , . . .. .. . . . . . . . . . . . . . . . . . . . . . . ...... . , ... , .... .. ... .. , .. . , .. . . . . . . . . . . . . . . . . . . . . . . 

· ··1· · · · ··· · ·· · · ·· · · ··· · ·· · · · · · . . . . . . . . . . . . . . . . . . . . . 
· ···· · · ·· 1···· ·· · · ·· ·· · · · · · ·· 

SS Spilt Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 

DAGE 1 of t Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutlons, Inc. 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

BORING LOG 
PHA-3 

DRILLER: GET Solutions Inc. LOGGED BY: SP 

10 

Notes: 

PAGE 1 oft 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: ----'-10'"'""/-'-16"""/2""'0'""'0-'-8 _ _ _ 
DEPTH TO WATER- INITIAL*: ~ NE AFTER 24 HOURS: ~ NT CAVING> .f... 

Description 

3 Inches of Asphalt 

6 inches of Stone 
'------ - - ----- ---------n.7 

Oranglsh brown, moist, Silty, fine SAND (SM) with trace Clay, 
Medium Dense to Loose 

Orangish brown and reddish brown, moist, Clayey, fine SAND (SC), 
Loose 

Boring terminated at 6 ft. 

(I) 
~(I) 

a. d c. > 
Ez E§ 

c'-1 a:: 

24 

24 

24 

(I) (I) 8 a. (I) ~ &, 
:l N 

~ E "*' c'-1 t'-
- ai v co c. z '#. 

SS 7 12 5 

3 

SS 3 7 4 
4 
2 36 

SS 
4 

10 6 

Standard Penetration Tests were oerformed in the field in aeneraf accordance with ASTM D 1586. 

TEST RESULTS 

....... . ...... ........ .... . . . . . . . . . . . . . . . . . . . .. . . .................... . . . . . . . . . . . . . . . . . 
···· ············· ·· ········ . . . . . . . . . . . 

·············· ·· ··· · ··· · ·· · . . . . . . . . . . . . . . . . . . 
········ ··· ·-· ···· ·· ··· ···· . . . . . . . . . . . . . . . . . . 
··· · ······· · ·· ····· · ··· · ·· · . . . . . . . . . . . . . . . . . . .. .. .. .. .. .. ... .... . .... : .. . . . . . . . . . . . . . . . . . . .. ...... ... ... ... ............ . . . . . . . . . . . . . . . . . . 

.. · ·· · ··· ·· ··· ··· ············ . . . . . . . . . . . . . ~ . 
···· ·· ·········· ··· · ··· ···· . . . . . . . . . . . . . . . . . . .... .... .. .... ............. . . . . . . . . . . . . . . . . . . 
·· ·· ··· ·· ······ ···· ··· · ···· . . . . . . . . . . . . . . . . . . 
·········· ··· ·· ·· ······ ·· ·· . . . . . . . . . . . . . . . . 

.. ·· ·: · ··: ···:···:·· · :··· : :·· . . . . . . . . . . 
··· ········ ········· ··· ···· . . . . . . . . . . . . . . . . . 

.. ·· ·· ··· ············· ···- ·· · . . . . . . . . . . . . . . . . . .. . ... ...... ... ... .... .. . ... . . . . . . . . . . . . . . . . . .. · ·· ········ ···· ···· ··· ··· ·· . . . . . . . . . . . . . . . . . .. ....... .. ........... ... .... . . . . . . . . . . . . . . . . . ... ... ..... . ... . .. .. ..... .. . . . . . . . . . . . . . . . . . ······· ····· ·· ········ ···· · . . . . . . . . . . . . . . .. .. . . ........ .. ... ... .... ... , . .. . . . . . . . . . . . . . . . . . 
· ··· ··········· ········ ···· . . . . . . . . . . . . . . . ... ... ... .... , ........... , .. . . . . . . . . . . . . . . ·· ···· ···· ····· ···· ······· · . . . . . . . . . . . . . . . . . . ........ . .. ... . . .. .. .... ... . . . . . . . . . . . . . . . . . . .... .. ......... .... , .. .. .. . . . . . . . . . . . . . ........... , . .. . ... , ... ... . . . . . . . . . . . . . . . . . . . .. ········ ········ ··· ···· ··· · . . . . . . . . . . . . . ' . ............ ..... ...... , .. . . . . . . . 
... , .. .. .. . . ... , .... ... , .. . 

.... .. .... . , .... ... , ... , .. . 

. .. . . ... .. . , .. . , ... , .. .... . . . . . . . . . . . . . . . . .. ... ...... ... ... , ....... , .. . 

. . . 
o I • . . . . . . ···· ·· · ·· ·· ·· · ···· · 1· •·1· ·· . . . . . . . . . . . . . . . . . . ... , . .. .... , ....... , .. . , .. . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS ~ulk ~ample 
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GET 
Solutions, Inc. 

BORING LOG 
PHA-4 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCAnON: James City County. Virginia 

BORING LOCATION: See Attached Boring Location Plan 
PROJECT NO.: -~W'"""M=0=8--=2-=36"""G'--
SURFACE ELEVATION: 

DRILLER: GET Solutions Inc. LOGGED BY: ----=S""'P __ _ 

DRILLING METHOD: Hand Auger DATE: ___ 1_0/_1_6/_20_0_8 __ _ 

DEPTH TO WATER - INITIAL*: ~ NE AFTER 24 HOURS: ~ NT CAVING> L 

TEST RESULTS 

Description 

6 inches of Topsoil 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics 
··· ····· · ·················· ··· · . . . . . . . . . . . . . . . . . . . . . 

Notes: 

PAGE 1 of1 

'----------------------~1 
Orangish brown, moist, Silty, fine SAND (SM) with trace Clay 

Tan, moist, Clayey, fine SAND (SC) 

Boring terminated at 6 ft. 

·· ········· · · ··· ·· ·· · ·· · ·· ··· ·· . . . . . . . . . . . . . . . . . . . . . . . . : . .. : ... : ... : . .. : ... : .. . : ,~ .... . . . . . . . . 
40 ... ~ -~~ .. - ~- -- ~···~ .. -~ ... 

. . . . . . 
······ ···· ········ ········ ·· ·· . . . . . . . . . . . . . . . . . . . . . ... . .... . .... ... ...... ..... .. . . . . . . . . . . . . . . . . . . . . . 

··· ·· ·· ·········· ·· ········ ···· . . . . . . . . . . . . . . . . . . . . . 
·· ····· ···· ······ ······ ···· ·· ·· . . . . . . . . . . . . . . . . . . . . . 
····· ·· ·· ·· ···· ········ ···· ···· . . . . . . . . . . . . . . . . . . . . ... .... ..... .... .............. . . . . . . . . . . . . . . . . . . . . .... .... ... ...... .... ... ..... .. . . . . . . . . . . . . . . . . . . . . . 
······ ···· ···· ·· ······· ·· ····· . . . . . . . . . . . . . . . . . . . . . .. ......... ..... .. ..... ... ... .. . . . . . . . . . . . . . . . . . . . . 

····· ···· ······ ·· ·· ···· ······ ·· . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. .. ... .. . ... . ...... ... . . . . . . . . . . . . . . . . . . . . . .... .... ... .. .... ...... .. ...... . . . . . . . . . . . . . . . . . . . . 
····· ··· ·· ·· ··· · ··· · ··· · · ·· ···· . . . . . . . . . . . . . . . 
·· ··· ···· ······· · ··· ·· ········· . . . . . . . . . . . . . . . . ... . ... . ...... ... . . . . . . . . 
... . .. . .... ... . . ····· · · ··· ·· · . . . . . . . . . . . . . . ... .. .. . .. . .... ...... .. . ... ... . . . . . . . . . . . . . . . . . . . . . ... .. ...... .... .... ....... ... .. . . . . . . . . . . . . . . . . . . . . 

·········· ········· · ·· ····· · ··· . . . . . . . . . . . . . . . . . . . . . ... ... .... ...... ....... ....... . . . . . . . . . . . . . . . . . . . . . . ., .. .. .. .. ... .. . . ..... . ... .. . . . . . . . . . . . . . . . . . . . . . ... ........ ... . , .... .. . , .. .... . . . . . . . . . . . . . . . . . . . . . ... . . ... ... , ... .. ... ... ....... . . . . . . . . . . . . . . . . . . . . . ·· ······ ·· ········· ···· ···· ·· ·· . . . . . . . . . . . . . . . . . . . . . .. , ... .... , ...... ...... .. .... . . . . . . . . . . . . . . . . . . . . . . ... ... .... .... ... .. ........ ... . . . . . . . . . . . . . . . . . . . . . ... .... , .. .. ........ ..... ..... . . . . . . . . . . . . . . . . . . . . ..... .. . ... .... .. .. , .. . , ... ... . . . . . . . . . . . . . . . . . . . . . . . .. , ... .. .. .... , ....... , . . .... . . . . . . . . . . . . . . . . . . . . . ... , .. . , ... . ... , ..... .. , ... . .. . . . . . . . . . . . . . . . . . . . . . . .. , ... , ... , ...... .. . .... ... .. . . . . . . . . . . . . . . . . . . . . . 
· ··· ··· · ··· · ··· · · ·· · · · •1 ··· ·· · · . . . . . . . . . . . . . . . . . . . . 
···1· • · 1· • · 1·· · 1·· · · ···· ·· · · · ·· . . . . . . . . . . . . . . . . . . ... , ... , .. , ... .. .. , .. . , . .. , . . . . . . . . . . . . . . . . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk ~ample 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

BORING LOG 
PHA-5 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City Countv. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: _ _ W~M_0~8-~23~6~G-

SURFACE ELEVATION: 

DRILLER: GET Solutions Inc. LOGGED BY: ---~SP _ _ _ 

DRILLING METHOD: Hand Auger DATE: -----'1~0/'-'-1=6/=200~8 _ _ _ 
DEPTH TO WATER- INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT CAVING> L 

TEST RESULTS 

Description 

10 inches of Topsoil 
1---1·~--------------------fl.8 ·· ··· ····· ···· ········ ··· ·· . . . . . . 

Notes: 

DAGE 1of1 

Brown, moist, Silty, fine SAND (SM) with trace Clay and organics 

Orangish brown, moist, Silty, fine SAND (SM) with trace to little Clay 

Boring terminated at 6 fl . 

. . . . . . . . . . . 
... ·· ····· ·· ······ ······· ····· . . . . . . . . . . . . . . . . . 

· ·· ····· · ·· ·· ····· ··· ···· ·· . . . . . . . . . . . . . . . . . 
·· ·· ··· ·· ·· · · ···· ·· ···· · ··· . . . . . . . . . . . . . " . . . 

.. ···· ··· · ·· ·· · ··· ·· · · ······ · . . . . . . . . . . . . . . . . . ....... .............. .... .. . . . . . . . . . . . . . . . . . ... .. .. . ....... ... .. .. ..... . . . . . . . . . . . . . . . . ... ....... ...... .... ... .. .. . . . . . . . . . . . . . . . . . . 

.. ···· ··· ··· ·· ········· ···· ·· . . . . . . . . . . . . . . . 

.. ··· ···················· · ··· . . . . . . . . . . . . . . . . . 
· ·········· · · ··· ······ ····· . . . . . . . . . . . . . . . . . . 
··· ······· ···· ·· ··· ··· ··· · · . . . . . . . . . . . . . . . . . . 
·· ····· ····· ··········· ·· ·· . . . . . . . . . . . . . . . . . . ...... . .. . .... .... .. .. ... . ... . . . . . . . . . . . . . . . . .. .. ..... . ... . . .... . .. .. ... . . . . . . . . . . . . . . . . . . . . .... ... . .... . ... . .. .... .... . . . . . . . . . . . . . . . . . 
·· ······ ·· ···· ········· ·· ·· . . . . . . . . . . . . . . . . . 
··· · ··· · ······ ····· ·· · ··· ·· . . . . . . . . . . . . . .. ...... ... .. . . .. ........ .. .. . . . . . . . . . . . . . . . . . 

.. ·· ····· ·· ··· ··· ······ ····· · 
.. . · ···· · ··· ··· ·· · ···· ··· ·· ·· · 

. . . 
····· ···· ··· ···· ··· ···· ·· ·· 
............... .. ...... .... . . . . . . . . . . . . . . . 

. . ···· ··· ······ ··· · ······ ·· · · . . . . . . . . ···· ·· ······ ······· ·· ·· ···· 
. . . .. , ... , .. ... ...... . .. .... . 

. .. ... ...... . .. , ... , .. .... . 

... , ... , .. .. ....... .... ... . 

... .. .. ... . ........ , .. . , ... . . . . . . . . . . . ... .... , ... . ... , .. ..... , .. . . . . . . . . . . . . . . . . . . . . ... , .. .. ... , ... , .. . , ..... . . . . 
. . . . ... , . .. , ... , ... ... . , ...... . . . . . . . . . . . . . . .. .... , ... ... .. ... , ... , ... , .. . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

Standard Penetration Tests were oerformed in the field in oenera/ accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

BORING LOG 
PHA-6 

- - - --- ------- ·------

PROJECT: Additions to St. Olaf Catholic Church 

CL.IENT: St. Olaf Catholic Church 

PROJECT NO.: WM08-236G PROJECT LOCATION: James City County, Virginia 

BORING LOCATION: See Attached Boring Location Plan SURFACE ELEVATION: 

DRILLER: GET Solutions Inc. LOGGED BY: SP 

DRILLING METHOD: Hand Auger DATE: 10/16/2008 

DEPTH TO WATER - INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT CAVING> ..C.. 

TEST RESULTS 

Description 

6 inches of Topsoil 

Brownish tan, moist, Silty, fine SAND (SM) with trace Clay and 
organics 

.. .... .... . .... . ........... . ... . . . . . . . . . . . . . . . . . . . . . 
· ·· ··· · ··· ····· ·· ····· ·· ·· ···· . . . . . . . . . . . . . . 

0 

Notes: 

PAGE 1of1 

Orangish brown, moist, Silty, fine SAND (SM) with trace Clay 

Boring terminated at 6 ft. 

. . . . . . . . .. ... ..... ... ... ... . ... ... ... . 
:;-t : : : : : : . . . . 

····· ··········· ··· ···· ····· ··· . . . . . . . . . . . . . . . . . . . . . 
··· ·· ·· ······ ··· ··· ········ ·· · . . . . . . . . . . . . . . . . . . . . . 

··· · ···· · ·· · · ··· ·· ·· ··· ·· ·· · ·· · . . . . . . . . . . . . . . . . . . . . . 
·· ···· ·· · ··· ·· ··· ·· ·· ·· ···· · ·· · . . . . . . . . . . . . . . . . . . . . . 
·· ·· ··· · ········· ····· ···· ·· ··· . . . . . . . . . . . . . . . . . . . . 
·· ····· ······· ············ · ··· · . . . . . . . . . . . . . . . . . . . . . 
··· ·· ·· · ···· ··········· · ·· · ··· . . . . . . . . . . . . . . . . . . . . . 

·· ·· ··· ·· ···· ···· ···· ·· ···· ··· · . . . . . . . . . . . . . . . . . . . . 
···· ··· ··· · ···· · ·· ·· · ·· ·· · ···· . . . . . . . . . . . . . . . . . . . 

···· ·· ·· · ··· ·· ···· ··· ·· ·· ······ . . . . . . . . . . . . . . . . . . . . . .... . .. . .. .. ..... .... .. . .. . . ... . . . . . . . . . . . . . . . . . . . . . 
·· ·· ··· ·· ··· · ·· ··· ··· ····· ·· ·· . . . . . . . . . . . . . . . . . . 

··· ····· ·· ·· ··· ·· ·· ···· ··· ···· · . . . . . . . . . . . . . . . . . . . . .... .. .. . ..... .. ... ... ..... . ... . . . . . . . . . . . . . . . . . . . . ............ ..... ..... ...... . .. . . . . . . . . . . . . . . . . . . . . . ... ... .. .. .... ... .. .. .. .. . ..... . . . . . . . . . . . . . . . . . . . . . 
·· ········ ···· ·· ·· ········· · ·· . . . . . . . . . . . . . . . . . . . . 

······ ·· ···· ·· · ·· ··· · ··· ······· . . . . . . . . . . . . . . . . . . . . . ... , .. ... ... .. ... .. . ....... .. . . . . . . . . . . . . . . . . . . . . . . . ... ..... . .. . ... .. .. , ... ... ... . . . . . . . . . . . . . . . . . . . . . . . ......... .. .... ... . .... .. . ... . . . . . . . . . . . . . . . . . . . . . . . .. , ....... , ... .. .. .. .. ....... . . . . . . . . . . . . . . . . . . . . 
······· ·· ··· ······· ······· ···· . . . . . . . . . . . . . . . . . . . . ... ..... .. . . ... .. . ...... .. ... .. . . . . . . . . . . . . . . . . . . . . . ..... .... . .... ... .. .... , .... .. . . . . . . . . . . . . . . . . . . . . . . ... .. ..... .... ..... ... . , ...... . . . . . . . . . . . . . . . . . . . . . .... .. , ... ... ..... ....... .... . . . . . . . . . . . . . . . . . . . . . . . .. , ............. ... ...... .. .. . . . . . . . . . . . . . . . . . . . . . ·· ··· ··········· ······ ··· ······ . . . . . . . . . . . . . . . . . . . . . .. , ... ... ...... ... ... .... .... . . . . . . . . . . . . . . . . . . . . . . ....... , .. .. .. . , ... .... , .. . , .. . . . . . . . . . . . . . . . . . . . . . . . , .. . , . .. , .. .... .. ... , . . ... . . . . . . . . . . . . . . . . . . . . . . . .. .. , .. . , .... .. . . . . . .. .. 1··· · · ·· . . . . . . . . . . . . . . . . . . . . . ... ... ..... . .. .. ... ....... .. .. .. . . . . . . . . . . . . . . . . . . . ... ... ..... .. .. , .. . , .. .. ... .. . . . . . . . . . . . . . . . . . . . . 

SS Split Spoon Sample 
ST Shelby Tube Sample 
HA Hand Auger Sample 
BS Bulk Sample 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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GET 
Solutions, Inc. 

BORING LOG 
PHA-7 

PROJECT: Additions to St. Olaf Catholic Church 

CLIENT: St. Olaf Catholic Church 

PROJECT LOCATION: James City County. Virginia 

BORING LOCATION: See Attached Boring Location Plan 

PROJECT NO.: WM08-236G 

SURFACE ELEVATION: 

DRILLER: GET Solutions Inc. LOGGED BY: SP 

DRILLING METHOD: _H_an_d_A_u~g~e_r ------------ DATE: ____ 10_/_16_/2_0_0_8 __ _ 
DEPTH TO WATER - INITIAL*: ¥ NE AFTER 24 HOURS: ~ NT CAVING> ..C.. 

Description 

8 inches of Topsoil 
'------------- ----------ll.6 

Notes: 

PAGE 1of1 

Tan, moist, Silty, fine SAND (SM) with trace Clay and organics 

Orangish brown, moist, Silty, fine SAND (SM) with trace to little Clay 

Boring tenninated at 6 ft. 

·· · ·· ·· ·· ··· ·· · ··· ·· ······ ··· · . . . . . . . . . . . . . . . . . . . . . 
·· ········ ·· ·· · ··· ···· · · ··· ·· · . . . . . . .· . . . . . . . . . . . .. ... ... ... . .. .. .. ... ...... .... . . . . . . . . . . . . . . . . . . . . . ....... ... . . ... ..... ....... ... . . . . . . . . . . . . . . . . . . . . 

······· ··· ······ ··· ·· ·· · ······· . . . . . . . . . . . . . . . . . . . . 
······ ·· ··· · · ········· ···· ····· . . . . . . . . . . . . . . . . . . . . 
··· · ····· · ·· ·· ·· · ·· ··· · · ······ · . . . . . . . . . . . . . . . . . . . . 
··· ·· ······ ····· ··· ·· ··· ·· ·· ·· . . . . . . . . . . . . . . . . . . . . . 
· ····· · ·· ·· ····· ·· ··· ··· ·· · ·· · . . . . . . . . . . . . . . . . . . . . ...... .. ... ... .. . .. .......... . . . . . . . . . . . . . . . . . . . . . . . 

··· ··· ·· ·· ·· ··· · ··· ·· ······· ··· . . . . . . . . . . . . . . . . . . . 
·· ···· ········ · ··········· ···· · . . . . . . . . . . . . . . . . . . . . . ..... ... .. .... . . .. ... . .... ... .. . . . . . . . . . . . . . . . . . . . . ... . ... . .. . .. .. ... .. .... . ... .. . . . . . . . . . . . . . . . . . . . . . 
· ···· ··· · ·· ··· ··· · ·· · ······ · ·· . . . . . . . . . . . . . . . . . . 

· ··· ·· ·· ······ · · · ·· ··· ··· ··· ··· . . . . . . . . . . . . . . . . . . . . . 
· ····· · · · ···· · · ··· ··· ········· . . . . . . . . . . . . . . . . . . . . . 

·· ···· ·· ·· ·· ··· · ···· ·· ···· ····· . . . . . . . . . . . . . . . . . . . . . 
· ··· ··· ·· ·· ·· ·· ···· ·· ········· . . . . . . . . . . . . . . . . . . . . . .. ... .. . ... . ... .... ..... ..... . . . . . . . . . . . . . . . . . . . . . . 

·· ········ ···· · ·· ·· ··· ···· ··· ·· . . . . . . . . . . . . . . . . . . . . . ............. .. .... ............ . . . . . . . . . . . . . . . . . . . . . ...... ... ... ........ .. .... .... . . . . . . . . . . . . . . . . . . . . . . . . .... . .. .. ... , . .. , . .. ... .. .. . . . . . . . . . . . . . . . . . . . . . ····· ······ ············ ···· ···· . . . . . . . . . . . . . . . . . . . . . 
·· ····· · ··· · · ··· ····· ·· ·· · ····· . . . . . . . . . . . . . . . . . . . . . ·· ······· ···· ·· ········ ········ . . . . . . . . . . . . . . . . . . . . . ... ..... .. .... ......... . .. ..... . . . . . . . . . . . . . . . . . . . . ·· ············· ········ ·· ····· . . . . . . . 

' . . . . . . . . . . . . . ... ... . , . .... .. , . .... .. .. ..... . . . . . . . . . . . . . . . . . . . . . ··· ·· ····· ··· ······ ······· ···· · . . . . . . . . . . . . . . . . . . . ·· ··········· ···· ······· ···· ··· . . . . . . . . . . . . . . . . . . . . . . .. , ... , ... , ... ....... ... ..... . . . . . . . . . . . . . . . . . . .. , . .. . .. .. ... , .. ... .. ..... .. . . . . . . . . . . . . . . . . . . . . .... ... ... , . .. , . .... .. , . .. , .. . . . . . . . . . . . . . . . . , .. . , .. . , .. .... . , .. . . . . . . . . . . . . . . . . ... . , .. .... . , ... , . . . . . . . . . . . . . . . 

SS = Split Spoon Sample 
ST = Shelby Tube Sample 
HA = Hand Auger Sample 
BS =Bulk Sample 

Standard Penetration Tests were oerformed in the field in aeneral accordance with ASTM D 1586. 
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CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 
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GET 
Solutions, Inc. Virginia Beach Office 

204 Grayson Road 

Virginia Beach, VA 23462 
(757) 518- 1703 

Williamsburg Office 
1592 Penniman Rd. Suite E 

Williamsburg, Virginia 23185 
:757) 564-6452 

Elizabeth City Office 
504 East Elizabeth St. Suite 2 

Elizabeth City, NC 27909 
(252) 335-9765 

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 

Standard Penetration Test (SPT). N-value 
)tandard Penetration rests (SPT) were performed in the field in ~eneral accordance with ASTM D 1586. The mil iamples were :>btained with i 

standard 1.4" I.D., 2" O.D., 30" long split-spoon sampler. The sampler was driven with blows of a 140 lb. hammer falling 30 inches. The number of 

blows required to drive the sampler each 6-inch increment (4 increments for each soil sample) of penetration was recorded and is shown on the 

boring logs. The sum of the second and third penetration incrementli is termed the SPT N-value. 

NON COHESIVE SOILS 
:SILT, SAND, GRAVEL and Combinations) 

Relative Density 
Very Loose 4 blows/ft. or less 

Loose 5 to I 0 b lows/ft. 

Medium Dense 11 to 30 blows/ft. 

Dense 31 to 50 blows/ft. 

Very Dense 51 b lows/ft. or more 

Particle Size Identification 
Boulders 8 inch diameter or more 

Cobbles 3 to 8 inch diameter 

Gravel 

Sand 

Silt 

Coarse 

Medium 

Fine 

Coarse 

Medium 

Fine 

l to 3 inch diameter 
1 
' 2 to 1 inch diameter 

1 
' 4 to 

1 /! inch diameter 

2.00 mm to 1 
/ 1 inch 

(diameter of pencil lead) 

0.42 to 2.00 mm 

(dfameter of broom straw) 

0.074 to 0.42 mm 

(diameter of human hair) 

0.002 to 0.074 mm 

(cannot see particles) 

CLASSIFICATION SYMBOI.S (ASTM D 2487 and D 2488) 

Come Grained Soils 

More than 50% retained on No. 200 sieve 

GW - Well-graded Gravel 

GP - Poorly graded Gravel 

GW-GM - Well-graded Gravel w/Silt 

GW-GC - Well-graded Gravel w/Oay 

GP-GM - Poorly graded Gravel w/Silt 

GP-GC - Poorly graded Gravel w/Oay 

GM - Silty Gravel 

GC - Clayey Gravel 

GC-GM - Silty, Oayey Gravel 

SW - Well-graded Sand 

SP - Poorly graded Sand 

SW-SM - Well-graded Sand w/Silt 

SW-SC - Well-graded Sand w/Clay 

SP-SM - Poorly graded Sand w/Silt 

SP-SC - Poorly graded Sand w/Clay 

SM - Silty Sand 

SC - Clayey Sand 

SC-SM - Silty, Clayey Sand 

Fine-Grained Soils 

50% or more passes the No. 200 sieve 

CL - Lean Clay 

CL-ML -Silty Clay 

ML - Silt 

OL - Organic Oay/Silt 
Liquid Limit 50% or greater 

CH- Fat Clay 

MH - Elastic Silt 

OH - Organic Clay/Silt 

HiKhJY Oi:pnic Soils 
PT- Peat 

Page 1of1 
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Very Soft 

Soft 

COHESIVE SOILS 
(CLAY, SILT and Combinations) 

Consistency 
2 blows/ft. or less 

3 to 4 blows/ft. 

Medium Stiff 

Stiff 

5 to 8 blows/ft. 

9 to 15 blows/ft. 

16 to 30 blows/ft. Very Stiff 

Hard 31 blows/ft. or more 

Relative Proportions 
Descriptive Term ~ 

Trace 0-5 

Few 5- 10 

Little 15-25 

Some 30-45 

Mostly 50-100 

Strata Changes 
In the column "Description" on the boring log, the horizontal 

lines represent approximate strata changes. 

Gr01lndwater Readings 

Groundwater conditions will vary with environmental 

variations and seasonal conditions, such as the frequency and 

magnitude of rainfall patterns, as well as tidal influences and 

man-made influences, such as existing swales, drainage 

ponds, underdrains and areas of covered soil (paved parking 

lots, side walks, etc.). 

Depending on percentage of fines (fraction smaller than No. 

200 sieve size), coarse-grained soils are classified as follows: 

Less than 5 percent 

More than 12 percent 

5 to 12 percent 

GW, GP, SW,SP 

GM, GC, SM, SC 
Borderline cases requiring dual 

symbols 

Plasticity Chart 
&O 

~ 50 
.. v 

~ 
x ~o 
w 
0 
~ '.lO 

~ 
:?O u 

~ 
~ 10 
Q. 

CH / 
v 

"' ALINF.· 
/ Pi "o:73(U'..-:?O) 

Cl. .. v MHAoOH 

/ 
/ 

- -- Cl.•\IL ~ ML.&,OL -----
0 o 10 :>o :io -10 !>D t>.') r:J eo 9:> rn:> 

LIQUID LIMIT (LL) (%) 
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Boring 
No. 

88-1 
88-2 
BB-3 
BB-5 
BB-6 
BB-7 
BB-9 

BMP-2 
PHA-1 
PHA-2 
PHA-3 
PHA-4 

GET 

APPENDIXV 

SUMMARY OF SOIL BORING LABORATORY TEST DATA 

Sample 
Depth 

(ft) 

4-6 
2-4 

18-20 
2-4 

13-15 
0-2 
2-4 
2-4 
3-4 
3-4 
3-4 
3-4 

ADDITIONS TO ST. OLAF CATHOLIC CHURCH 
GET PROJECT NO. WM08-236G 

·- ·~- - ' Natural 
Silt and/or 

Moisture Atterberg Limits 
Content Clay Fraction (LUPL/PI) 

(%) ' (%) .. C" ,, . 
21.7 53.7 42/23/19 
9.7 17.2 -

.1.5.5 12.4 - ' 

19.9 53.9 42/23/19 
22.1 46.5 -
14.0 41 .6 28/16/12 
22.4 63.0 -
14.9 41.0 -
18.6 50.5 30/17/13 
8.4 22.0 -

14.9 35.5 -
11.8 39.7 28/19/9 

.. - " . 
,unified Soil 
Classlflcatlon 

- - ' 

'CL 
SM 

SP-SM 
CL 
SC 
SC 
CL 
SC 
CL 
SM 
SM 
SC 

1'" 

. 
i 

' ·C 
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APPENDIX VI 

SUMMARY OF CBR TEST DATA 

ADDITIONS TO ST. OLAF CATHOLIC CHURCH 
GET PROJECT NO. WM08-236G 

Sample Number CBR-1 CBR-2 

'"". . -'ti :", Samy~e Depth (ft.) 1-2 1-2 

Unified Soil Classification 
Symbol 

SM SM 

Natural Mgisture Content (%) 7.0 
;,' 

Atterb.erg Limits (LUPUPI) NP NP 

· - · ;o/o'Pa~sing #200 Sieve ' 20.4 30.6 

110.3 111.3 

11.4 11 .6 

!unso~'ked CBR Value 23.0 22.4 

17.1 16.9 

Swell(%) 0.0 0.0 

. :.. '.; 

" 

'' 
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MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE) 
113 

111 

-
-

~r ' / I\ f 
•· 

109 
j \ 

'O I \ a. 
>: ~ .. 

:t:: 

I \ VJ 
c: 
Q) 

"'C ' 
, 

~ -
Cl I \ 107 I ' • .. 

105 
,. 

-- .. 
: ; 

103 
0 5 10 15 20 25 30 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 

Depth uses AASHTO Moist. 
Sp.G. LL Pl 

No.4 No.200 

1-2 Ft SM A-2-4(0) 7.0 Estimated NP NP 0.0 20.4 
Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 110.3 pcf 
Brown, Silty, fine SAND (SM) 

Optimum moisture = 11.4 % 

Project No. WM08-236G Client: St. Olaf Catholic Church Remarks: 

Project: Additions to St. Olaf Catholic Church CBR#l 
Sample Obtained: 10/16/08 

• Location: CBR #1 - See Attached Boring Location Plan 
Sample Tested: 11II6/08 
Unsoaked Value= 23.0 

MOISTURE DENSITY RELATIONSHIP {PROCTOR CURVE) Soaked Value= 17.1 

GET SOLUTIONS. INC. Swell% = 0.0 
Figure I 
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MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE) 
114 

112 

--- -.... 
.. / " ~ 

I ' , 
\ 110 ~ - I ' u 

Q. , 
~ ·;;; J ' c 
Q) 

I -0 

~ " 0 \ 
108 

J 

I 
, 

( . 
4 

106 
... 

104 
1 6 11 16 21 26 31 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
Sp.G. LL Pl 

Depth uses AASHTO Moist. No.4 No.200 

1-2 Ft SM A-2-4(0) NIA Estimated NP NP 0.0 30.6 
Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 11 1.3 pcf 
Brown, Silty, fine SAND (SM) 

Optimum moisture = 11.6 % 

Project No. WM08-236G Client: St. Olaf Cathol ic Church Remarks: 

Project: Additions to St. Olaf Catholic Church CBR#2 
Sample Obtained: I 0/16/08 

• Location: CBR #2 - See Attached Boring Location Plan 
Sample Tested: 11/16/08 
Unsoaked Value = 22.4 

MOISTURE DENSITY RELATIONSHIP (PROCTOR CURVE) Soaked Value= 16.9 

GET SOLUTIONS. INC. Swell%= 0.0 
Figure 2 
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G E T Solutions, Inc. SATURATED HYDRAULIC CONDUCTIVITY WORKSHEET Sheet No.: 1 

Additions to St. Olaf Catholic 104 Norge Lane, Williamsburg, 
Proiect Name.: Church Parcel ..........••••• : Virginia Terminoloav and Solution 

Borina No ...... : PHA/INF-1 Date ................. : 11/17/2008 Ksat : Saturated hydraulic conductivity 

Investigators.: S. Phillios/D. Mitchell File Name ..... .... : WM08-236G Q: Steady-state rate of water flow into the soil 

aoring Depth.: 48inches WCU Base. HL h: 15.0 cm H: Constant height of water in borehole 

aorlng Dia ..... : 8.3 cm WCU Susp. HL S: 15.2 cm r: Radius of cylindrical borehole 

Borina Rad. (r): 4.15 cm Const Wtr. Ht. H: 30.2 cm Ksat = Q[sinh-1(H/r} - (r2/H2+1).5 + r/HJ I (2oH2) !Glover So 

VOLUME Volume Out TIME Elaosed Time Flow Rate Q - Ksat Eauivalent Values 
lml} tmn rat thr:mln:sec a/Dl Chr:mln:sec) Cmin) (bl Cml/mln) (a/bl Ccm/mln) Ccm/secl Ccm/davl Cln/hrl Cft/davl 

2000 . "-;;;,~:·.··18 10:40:00AM •. ""''--:\tir~~ it .. ~+'.::\;)~~~;:, ?i~~· . .\~,c"(: s~~-E·~·~~~~ ~~:~it~~}?/l ~~'~".':i>;~;;J:; .•" .. ;''.. ·;:;:~i. t" s/ : ··-~ -; : .'i'',. .. .:. ... "' -i::;~,.{':.,;.;,..;,1C'.:1;~ ' ' .:. 't'.1>.;;•{,_';'~...: .'.~ . 1.t .~ .... _!/n; .. ~,,,, 

1900 100 10:40:31 AM 0:00:31 0.52 193.55 0.061 1.02E-03 88.1 1.445 2.89 

1800 100 10:41 :01 AM 0:00:30 0.50 200.00 0.063 1.05E-03 91 .0 1.493 2.99 

1700 100 10:42:32AM 0:01:31 .. 
1.52 65.93 0.021 3.47E-04 30.0 0.492 0.98 

1600 100 10:43:04AM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1500 100 10:43:35 AM 0:00:31 0.52 193.55 0.061 1.02E-03 88.1 1.445 2.89 

1400 100 10:44:06AM 0:00:31 0.52 193.55 0.061 1.02E-03 88.1 1.445 2.89 

1300 100 10:44:37 AM 0:00:31 0.52 193.55 0.061 1.02E-03 88.1 1.445 2.89 

1200 100 10:45:07 AM 0:00:30 0.50 200.00 0.063 1.05E-03 91.0 1.493 2.99 

1100 100 10:45:39 AM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1000 100 10:46:12 AM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

900 100 10:46:44AM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

800 100 10:47:14 AM 0:00:30 0.50 200.00 0.063 1.05E-03 91.0 1.493 2.99 

700 100 10:47:46 AM 0:00:32 . 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

Natural Moisture: Moist lnit. Satur.Time: 10:05:00 AM ESTIMATED FIELD KSAT: 0.058 9.61E-04 83.0 1.362 2.72 

SAND (SC) or Consistency: NIA Depth to an Impermeable Layer: N/A Notes: 
Texture/Classif: CLAY (CL) 

Structure/Fabric: NIA Slope/Landsc: Flat Depth to Bedrock ................... : N/A 

KsatReport1 .xis Precision Panneametei'"' Rev. 4/5/2002 



- - - - - - - - - - - -· - - - - - - -
G E T Solutions, Inc. SATURATED HYDRAULIC CONDUCTIVITY WORKSHEET 

Sheet No.: 2 

Additions to St Olaf Catholic 104 Norge Lane, Williamsburg, 
Project Name.: Church Parcel ............... : Vin::iinia ,. Terminology and Solution 

Boring No ...••• : PHA/INF-2 Date ................. : 11/17/2008 Ksat : Saturated hydraulic conductivity 

nvestigators.: S. Phillips/D. Mitchell File Name ......... : WMOB-.436G Q: Steady-state rate of water flow into the soil 

Boring Depth.: 48 inches WCU Base. Hl h: 15.0 cm H: Constant height of water in borehole 

Boring Dia ..... : 8.3 cm WCU Susp. Hl S: ' .. 15.2 cm r: Radius of cylindrical borehole 

Boring Rad. (r): 4.15 cm Consl Wtr. Hl H: 30.2 cm Ksat = Qlsinh-HH/r) - (r2/H2+1).5 + r/Hl I (2pH2) [Glover So 

VOLUME Volume Out TIME Elapsed Time Flow Rate Q Ksat Eauivalent Values 
tml\ (ml) [al thr:mln:sec a/o) Chr:min:sec) tmin) rbl Cml/mln) ratbl tcm/mln) tcm/secl tcm/dav) (In/hr) lfUdav) 

.. , ·,!'i:'<.:~.('t· 11:30:00 AM ~\i.1u ' ~-:,r ~tt·~~~:::t~·-i·;~:.:.~ -~~'f~-~llt§'~:i::· ~;-~~(fj!{ ~);>'~~?~· ~-J~· f:t,:.;~;::~ ::; . '\~. "> '. ~:. ·~ ·~ :· ·-1···-
2000 ~;,.,,. . ·.J<·· .~ .. , '.'4.~ .• · ~- .t.. ... '.~ "".1-/."' .. .·. ;_ ._ .. , ·~-- ~·.l': 4 ... . ... ,, .. ,.? 

1900 100 11:30:14 AM 0:00:14 0.23 428.57 0.135 2.26E-03 195.0 3.199 6.40 

1800 100 11:30:27 AM 0:00:13 0.22 461 .54 0.146 2.43E-03 210.0 3.445 6.89 

1700 100 11:30:42 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

1600 100 11:30:55 AM 0:00:13 - 0.22 461.54 0.146 2.43E-03 210.0 3.445 6.89 

1500 100 11:31:10 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

1400 100 11:31:24AM 0:00:14 0.23 428.57 0.135 2.26E-03 195.0 3.199 6.40 

1300 100 11:31:38AM 0:00:14 0.23 428.57 0.135 2.26E-03 195.0 3.199 6.40 

1200 100 11:31:53 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

1100 100 11:32:08 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

1000 100 11:32:23 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

900 100 11:32:38 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 

800 100 11 :32:52 AM 0:00:14 0.23 428.57 0.135 2.26E-03 195.0 3.199 6.40 

700 100 11:33:07 AM 0:00:15 0.25 400.00 0.126 2.11E-03 182.0 2.985 5.97 
Natural Moisture: Moist I nil Satur. Time: 11 :00:00 AM ESTIMATED FIELD KSAT: 0.132 2.20E-03 190.3 3.122 6.24 

ITexture/Classlf: SAND (SM) Consistency: N/A Depth to:an lmpenneable Layer: N/A . . Notes: 

!Structure/Fabric: NIA Slope/Landsc: Flat Depth to Bedrock ................... : N/A 

1<satReport1 .xis Precision Permeameter"" Rev. 4/512002 



-------------------.. '. 

G E T Solutions, Inc. SATURATED HYDRAULIC CONDUCTMTY WORKSHEET Sheet No.: 3 

Additions to St. Olaf Catholic 104 Norge Lane, Williamsburg, 
Project Name.: Church Parcel. .............. : Virginia Terminoloav and Solution 

Borina No ...••• : PHNINF-3 Date •... ..•..... ..... : 11/17/2008 . Ksat : Saturated hvdraulic conductivitv 

lnvestiaators.: 
·~i. · .. ....... l "' • 

S. Phillios/D. Mitchell File Name ......... : WM08-236G Q: Steady-state rate of water flow into the soil 

Boring Depth.: 48inches WCU Base. Ht h: .. 15.0 cm H: Constant height of water in borehole 

Boring Dia ..... : 8.3 cm WCU Susp. Ht. S: 15.2 cm r: Radius of cylindrical borehole 

Borina Rad. (r): 4.15 cm Const Wtr. Ht. H: ~· . 30.2 cm Ksat = Qfsinh-HH/r) - Cr2/H2+1l.5 + r/Hl I C2oH2) fGlover So 

VOLUME Volume Out TIME Elapsed Time FlowRateQ Ksat Eauivalent Values--
tml\ <mil ral thr:mln:sec a/a) <hr:min:sec) tmln\ rbl tml/mln\ ratbl tern/min\ tcm/sec\ fcm/dav\ tin/hr\ fft/dav) 

2000 l 1ii~A,t' '.''<r.3:.; ~::;:;~ 12:20:00 PM ':§£t:<~~·,·~·•1.f:+; '.!' .... •;of·,., -;!_·.,.-~-'.'r'n~!~<.:·~-~,~ r~< :.~ :·;·:~; - i ~!~~ _-,$:~~tii ·':(~~i~~~~-~~;~-7~~~· ~"'\Si. ~(;: -~ :'.lA-· , . ~ ~;ff! :i~J.f!.~ ... ?: ·~~· 0''"''~~~~:. ·.._~,..._~;, ~.\rl;r. _ - ~I ~.;"-ft<,fc• ·~;,, :-~!; l •·;Yi::: • · . . I -;• .1. ··f ,..,, 
.' 1-.· ~~ 

1900 100 12:20:30 PM 0:00:30 0.50 200.00 0.063 1.05E-03 91.0 1.493 2.99 

1800 100 12:21:02 PM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1700 100 12:21:34 PM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1600 100 12:22:06 PM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1500 100 12:22:39 PM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

1400 100 12:23:11 PM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

1300 100 12:23:44 PM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

1200 100 12:24:17 PM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

1100 100 12:24:51 PM 0:00:34 0.57 176.47 0.056 9.29E-04 80.3 1.317 2.63 

1000 100 12:25:23 PM 0:00:32 0.53 187.50 0.059 9.87E-04 85.3 1.399 2.80 

900 100 12:25:56 PM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

800 100 12:26:29 PM 0:00:33 0.55 181.82 0.057 9.57E-04 82.7 1.357 2.71 

700 100 12:27:03 PM 0:00:34 0.57 176.47 0.056 9.29E-04 80.3 1.317 2.63 
Natural Moisture: Moist lnlt. Satur.Tlme: 11 :45:00 AM ESTIMATED FIELD KSAT: 0.058 9.72E-04 84.0 1.378 2.76 

tTexture/Classif: SAND (SM) Consistency: NIA Depth to an Impermeable Layer: NIA Notes: 

Structure/Fabric: NIA Slope/Landsc: Flat Dep..th. to.Bedrock ................... : _NIA 

k..<:.a1Report1 .xis Precision Permeamatef" Rev. 4/5/2002 
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G E T Solutions, Inc. SATURATED HYDRAULIC CONDUCTIVITY WORKSHEET Sheet No.: 4 

Additions to St Olaf Catholic 104 Norge Lane, Williamsburg, 
Proiect Name.: Church Parcel ......•..•••••• : Virginia "Tennlnology and Solution 

Borlna No . ..•.. : PHNINF-4 Date ........ .....•••• : 11/17/2008 Ksat : Saturated hydraulic conductivity 

Investigators.: S. Phillios/D. Mitchell File Name .......•. : WM0&:236G Q: Steady-state rate of water flow into the soil 

aoring Depth.: 48inches WCU Base. Hl h: .. ·~. ··•······ 15.0 cm H: Constant height of water in borehole 

aoring Dia ..... : 8.3 cm WCU Susp. Hl S: 
... .. 15.2 cm r: Radius of cylindrical borehole 

aoring Rad. (r): 4.15 cm Consl Wtr. Hl H: 30.2 cm Ksat = Q[sinh-1(H/r) - (r2/H2+1).5 + r/HI I (2oH2) [Glover So 

VOLUME Volume Out TIME Elaosed Time Flow Rate Q Ksat Eaulvalent Values 
lml\ lml\ ral thr'.min·•AC a/o\ 

-~ 
Cmlnl fbl Cmlfminl fa/bl (cm/min) Ccmfsecl Ccm/davl tin/hr) lft/dav) 

·~,1 ·· .. ', . .,.~ ."'~'/·· 
12:50:00 PM I~~ y\·:.._.7~~~,'~_:~;;~: ·. !\." -.?<!~7'~;f:!·' ~t.~~·,"-"• ~; ~·~ ~~~~::; :.:;}f;~~::J:r~.~ .' :~~~\.;~~ .;·~.;·~-;:.~ 2000 .,.,~~'.'~;,·. ·r.l.i.-ti:,,; -~·j.,\_.· ~1·V:"~---µ...~ .' ,f ~·- .,.: ... : ~·~~* ·~: 

1900 100 12:50:22 PM 0:00:22 0.37 272.73 0.086 1.44E-03 124.1 2.035 4.07 

1800 100 12:50:45 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

1700 100 12:51 :08 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

1600 100 12:51 :30 PM 0:00:22 0.37 272.73 0.086 1.44E-03 124.1 2.035 4.07 

1500 100 12:51 :53 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

1400 100 12:52:16 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

1300 100 12:52:39 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

1200 100 12:53:03 PM 0:00:24 0.40 250.00 0.079 1.32E-03 113.7 1.866 3.73 

1100 100 12:53:27 PM 0:00:24 0.40 250.00 0.079 1.32E-03 113.7 1.866 3.73 

1000 100 12:53:51 PM 0:00:24 0.40 250.00 0.079 1.32E-03 113. 7 1.866 3.73 

900 100 12:54:15 PM 0:00:24 0.40 250.00 0.079 1.32E-03 113.7 1.866 3.73 .. 
800 100 12:54:38 PM 0:00:23 0.38 260.87 0.082 1.37E-03 118.7 1.947 3.89 

700 100 12:55:02 PM 0:00:24 0.40 250.00 0.079 1.32E-03 113.7 1.866 3.73 

Natural Moisture: Moist lnll Satur.Tlme: 12:30:00 PM ESTIMATED FIELD KSAT: 0.082 1.36E-03 117.6 1.929 3.86 

ITexturefClassif: SAND (SC) Consistency: N/A Depth to an Impermeable Layer: NIA Notes: 

Structure/Fabric: NIA SI ope/Landsc: Flat Depth to Bedrock .. ................. : N/A 

~satReport1 .xis Precision Penneametei"" ' Rev. 4/512002 



ST. OLAF RoMAN CArnouc CHURCH 

Frank Kowaleski 
Sexton 

--frankk@fitolafchurch.hrcoxmail.com --
104 Norge Lane• Williamsburg, VA 23188 

Phone: 757-564-3819 •Cell: 757-903-8570 •Fax: 757-565-1099 
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Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, Section 23-
10(4), BMP's shall be designed and constructed in accordance with the manual entitled James City County Guidelines 
for Design and Construction of Stormwater Management BMP's. Erosion and sediment control policy and approved 
plans generally require that at the completion of the project and prior to.release of surety, an "as-built" plan prepared 
by a registered Professional Engineer or Certified Land Surveyor must be provided for the drainage system for the 
project, including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving the 
construction of an impounding structure or dam embankment, certification is required by a Professional Engineer 
who has inspected the structure during its construction. Currently there are over 20 water quality type BMP's accepted 
by the County.) 

Section 1 - Site Information: 

Project Location: ..L..7--''-----'~sµ:;,.--=.,,:;;.;:::....:::,....---~..;..,.--------------------
BMP Location: LJ~~~~~~!2.--?~~~~~u_:_ ___________________ _ 
County Plan No.:~~--------------

Project Type: D Residential 0Business 

§Office 
Industrial 
Roadway ~

Commercial 
Institutional 
Public 
Other ______ _ 

Tax Map/Parcel No.: ;13;).t> I CJOCJ0/6 
BMP ID Code (if known): _yf-C~----=O'-'l...,,O"'----------
Zoning District:_£_"'°-.,.----------------
Land Use: ~c.J..... 
Site Area (sf or acres): ~CJ_, _.5_8_/1-C/liS-____________ _ 

< 

Brief Descripti~n of Stormw)lter Management/BMP Facility: ~-W=--=£~T__.8""'""'-'-773(l).=.!-'--"p'""'e~iJ'--_1J_~_/eN __ :f._.,,_tJtll) ____ _ 
f!.e/£,uh",v /oAJcl JCC BM.f f#f /.J-3 

Nearest Visible Landmark to SWM/BMP Facility: -~fJ~IJ~r"'_A_i'._/_~...,/~l_o_I ______________ _ 

Nearest Vertical Ground Control (if known): 

~ JCC Geodetic Ground Control ousGs 0Temporary 0Arbitrary 00ther 

Station Number or Name: _3_0_"-:----.,..--..---~-,-,..,,..-,...,.....,........,=-.,..,,.--,-----,....,...,, __ =-______ _ 
Datum or Reference Elevation: Jee ~€ff.bcrrK »6 VD JC?:Zj - Eb/. JDO, tt0 
Control Description:------------------------------
Control Location from Subject Facility:-------------------------

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 

' 
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I 
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Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page2 

Section 2 - Stormwater Management/BMP Facility Construction Information: 

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: ~Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ---------.rr--.-..----,....---------
Facility Monitored by County Representative during Constructioq: 

1 
t 

1 
~Yes ONOrrunknown 

Name of Site Work Contractor Who Constructed Facility: 'v.J;f h...._._ W t'l s ~on.~1 -::D.c 
Name of Professional Firm Who Routinely Monitored Construction: G /9r 

~~~---------------
Date of Completion for SWM/BMP Facility:----------.-----------------
Date of Record Drawing/Construction Certification Submittal: -~'3 .... /,_..2,(~t .... 3----------------
(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the completion of 
Stormwater Management and/or BMP facility construction. Record Drawings and Construction Certifications must be 
reviewed and approved by the James City County Engineering and Resource Protection Division prior to final 
inspection, acceptance and bond or surety release.) 

Section 3 - Owner/Designer/Contractor Information: 

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.) 

2..3l IT - 7 2.2..<j 
Fax: St..S- -to~") 
Title: 'Ss:::.d:b-o.. 

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and 
preparation of plans and specifications for the Stormwater Management I BMP facility.) 

Firm Name: AES ~µ£,t.d::fttU? e/(J9 !Al&EM 
· Mailing Address: S~ $18' 04cie: /owAJe /Id .sr I 

u.Jm4!!>G- tJ.n ~31.Bf 

Business Phone: 7 :tJ"I ,;;i,~3 o 'llJD 
Fax: I 5"7 ~;;LO YCjCiif 
Respon!j,ibl!! Plan Preparer: l?o13£rf E (!Ds1'3£7 D2 l'e 
Title: iro pu.f· 111qr 
PlanNaml .Sr e>Lfi,C Cufhouc.... CJ,~,.-c:,.Jl 
Firm's Project No.r----'CJ~:f.~~~:.2=---~"~I ___________________ _ 
Plan Date: 3/t'"d./ro 
Sheet No. 's Applicable to SWM/BMP Facility: __ 6=--_ I _7_ I ~ls __ I q I lb 

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater Management/BMP 
facility.) 

Firm Name: W ~ I.. (, ~ 111 Lt); t ls 
Mailing Address: P() /3&>1>( if{, 9 

st..uc/R v~ d.3/Y'7 
Business Phone: f?o 'f - 1S'd -S-:A Y.(/ 

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 P: 757-253-6670 ' 

Resource.Protection@jamescitycountyva.gov 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page3 

Fax: ---------------------------------Contact Person: -----------------------------
Site Foreman/Supervisor:-------------------------
Specialty Subcontractors and Purpose (for BMP Construction Only):----------

Section 4 - Professional Certifications: 

Certifying Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for 
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 
drainage system for the project including any Stormwater Management/BMP Facilities. A 
Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Storm water Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management/BMP Facilities 

Record Drawing Certification 
FirmName: jz..L.6.-...1~~ ~~Nry 
Mailing Address: (i "Z..Z.!, CD«?mbl"'LS fr., 
;:r;..,'.Jfe; e; ( cJ IJA.. 

Business Phone: 2r:;7 3S"C.. O,i>'1 (. 

Fax: 7"57 ~/'k <70 '1 fS 
Name: 1'2-1 d-J,q..-J, 6c,.,_~ !>l . 
Title: Pr-e~>..C~ 
Signature: 62#.A ~ C 
Date: ,3. ... 4-t) 

I hereby certify to the best of my knowledge and belief 
that this record drawing represents the actual condition of 
the Stormwater Management/BMP facility. The facility 
appears to conform to the provisions of the approved 
design plan, specifi.c;ations design, and stormwater 

~-_,.-.,,., ..... """·· 
management q.Ja1C:ex~Ji>\:*5)P!l.9_ )fically noted. 

j:J,j .. -~~ ~· t°ft - <!; v /"; -~ 

I.}' "~~~-:~"\- <;:~ !' .. ~ 
("'> .. ~ i"'' ~-~ -.~ -· . .,.,., . . . f ~ .• ·.r:. 'l 

"iW"t~ ~ (~ .. t.. J .,~ ¥""Gt 
? a -~-.;.. 
-' <,) ,_,~ •g 
~ ~ :f 

w 
.'P (Seal) 

f{-~· 
V. . . R ; • -1,td•-.,.,,..,, .,,A·~~~ . c rt"fi d 1rgm1a eg1 @;[_~ ;.~4~S~;5F ngmeer or e 1 1e 
Land Surveyor i\11, ''"''·~ · 

~uction Certification 
FinnName:,GcT Sol ... ti."s fc.&;· 
Mailing Address: fS<\ 2.. ?.t.nnlman R~.) s .. ;\.._ E 

W•ll".c...--sbi.~ I VP. Z.3165 -

Business Phone: "JSl-SG,,,'-1-C. '+? 2: 

Fax: ;?e> '1 -s (o'{ - v4 s 3 

Name:: 3o,:peeb ig;p hi'®"'° 
T'.tle:J;r--6>~c.,,& ~~-
Signature ~"--t.5""":::;;_------
Date:_ 3._ - '1 :-: I ~ --

1 hereby certify to the best of my knowledge and belief 
that this Stormwater ManagementJBMP facility was 
monitored and constructed in accordance with the 
provisions of the approved plan, specifications, and 
stormwater manage cept as specifically 
noted. ~~p..LTH Op 

o~ ~ 
~ 

Virginia Registe 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-87&4 
jamescitycountyva.gov 
Revised: June 2012 
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PreConsavction Meedns- Ptovldes ID oppoilllllity lO ievfew SWM I BMP filcillly consaucdon, 
----md openllioa plam and aildRss any que:slions regarding conmucUon and/or 
monlt«ing of the SlrudUR. The design cngioea', certifyillg professionals (if dift'en:at), 
OwllafAppliicallt, ~and County ~5)-em:ouniged to 8ltllDd the 
pmlOD8U'UCdioa.......... AclYIDIXlll no&iee to die I:nvin>iM1M•• DiYiskln is,..,, :n t Umfly, 
this iequilemeat CID be mec simulrwioustywith Brosion and Se<lhrmf Coldrol Pl~ 
lllef!llgp bcJd tbr die proj«t. 

A fully completed S'l'Oll.MJYA'I'l!lt. MANAGEMENT/ BMP FACIUT1l!S, llEC01lD 
DRAWING 11114CONSTRUCTJON CERTJF1C4110N FORM •ad JlECORD DRAWING 
CHECJCUSt. All applicable sections dial( be completed in their mtircty and cerdficldlm 
stMl>neats signed IDd sealed by 1he registered profersioml respuas111le for lndividml RlCOld 
dnrwlng ~ Wiiillludioa ceniticatlua. 

The Reconl Drawing shall be prep;nd by• R~ Professiuna1 Engi-orCatified Land 
Sunreyor forthe drainage system ufthe project including aay Best M~ Pnlelices. 

Coastructiua: Catificatio.1. O:mtruction of Stormwatct Mwgemcnt I 8MP faeilities which 
comain impOundmenls, embankmenfs lllld related engineered appurtenaaces including subgnldc 
prepndon. ~ soils, metural fills, linen, geosynthdics. filters, seepage eollltOls, 
c:utoft's, toe dniins, hydraulic 8ow Clllllrol SlrUdUreS, etc. shall be vm.lly observed IDd monitored 
by a.Registeied Professional &piecr or his/her llU1horiz.ed represemative. 1bc Baglnelst must 
certify that Ille stn1c1111e, -banlcmalt and associated llppUftel'l8llC were IJullt In ICeOl'dmce wi1h 
the approved design plan. specitiailims and Sloimwafer m• ge •lftrt phm md lltN!dad acceptal 
CUllSlrUClica pnictice llld shall submit • written ceitification and/or drawings to the &wimnmnntal 
Division IS required. Soll llllCI cumpaclion - reports,~ 1mSt reports, inspecdon reports, 
logs and other required CODS1ruction material or iDStllllatkm documentation may be required by the 
~ Dlvisiua to substantlare the cenifial!ioa, if speclfiailly ~ The flnginar 
shall have the aulharity IDCl raponsibility to make minor clmiges to the approved pllD. In 
coonlination. with the -iped County inspector, In order to compensate for llllSafe or Ull1lllllll 
conditions lllCCJlllrtend during conslnlCtion such as thoee rdamd to bedrock,. soils, groun6water, 
tofloFlphy, etc. as loog as changes do not adversely afRct the integrity of the sfrueture(s). Major 
d!anges to the approved design plan or SlnJCture must be n:viewed and approved by the original 
design professioml and the James City County Environmental Division. 

Record Drawing llld ConsWdion c.atificalions are iequired within ftilrty (3t) dllJll of the 
coaiplcdua ofStonuwm Management I BMP facility c:onsuuctioa. Submittals must be rc¥iewed 
and~ by James City County Fnviruamemal Divlsiua prior to final inspection. wepiwe 
and bundlsurety release. 

Dul f'mpefe Fadlldes - Onnplecion of conseruction also iac1udes an intaim slap f« 
Stonuwater ~I BMP facilities which serve dual JIUIJll* as klmpOI•)' sediment basins 
during consiruetion and u petn181ient Sfolmwaier marnagrment I BMP fact11ties following 
COllSln1ction, once development and stabilization 111e substautially complete. For these dual 
plll'pOlle facilities, ~ cerlification is required once tie temponuy sediment basin phase 
of coostruc:tloa Is oomplde. Final record drawing and COllSfrUdion cerliticadan of addltimal 
permanent (>!.llllpODents is requiled once penmment facility consttuclion is complete. 

lnlerim CmutnlCticn Cmlj1cotion is tequired for !hose dual purpose embanlanent-cype faciJUies 
that are generally mn ( 10) feet OI' greater in dam height(*) aad may not be oonYeNd, modified OI' 

begin funetim as a permanent SWM I BMP structure for a period genenlly ranging ftom six (6) 
to eighteen (lS) months or more from issuance of a Land Disturbaooe permit for COllSlr'llCIWn. 



a 

0 

Interim 01' final reoonl drawing and oonstructlon certificarions are not required for tempcnry 
sediment basins which are dcsignc:d and constructed in accordance with cwmit minimum 
srandards and sriecificalions for temponuy sediment basins per Ille Vireinia Erosion and ScOmicnt 
Control Handbook{VESCH); have a temporary service life of less than eighteen (IS)montlls; and 
will be mnoved completely once associated disturbed areas are stabilized, llDlra a distinct hm.ard 
to Ille publia's health, safdy and welfare is delennined by the Environmental Division clue to the 
size or pmesice of Ille suuaure or due to evidence of improper COllStnldion. 

(•Note: Dam Hei&ht IS referenced above is generally defined as the vertieaJ distalllle ttom file 
nat\U'lll bed of the stream or wata way at Ille doWIQCreal1I toe of tlte embmlkment IO Ille top of die 
eml!ankment struc.:ture In acconlance with 4VACSO-:Z0..30, Virginia lmpoundmalt S1rncnn 
Regulations ..t the Vnpia Dam Safely Program.} 

Record Drawings shall pnwldo, at a minimum. all information as shown within lhcse 
req1lkanen1s and the atlllCbed RECORD DRAWING CHECKLIST sped& to tlte type of 
SWMJBMP facilify being ('.Ol!Slruded. Olher additional nicord dlda may be fonnall.y mjuesmd by 
the J-City County EIR'iromnaaJ Division. (Note: Re.for to the t:Urreld edition a/the Jame1 
City C011111)' Guidelines for Design and CDffllnll:tion t!/Stonnwal4r M1111QF1Mnl BMP'1 mamml 
for a complete Un t!f acceplable BMP'1. Cumtnt/y there are owr 20acceptable1"ltllr quality 
'JP BMP '• OC«pted by Iha Corm1y.) 

Record Drawings shall consist of blue/black line prints and a reprocluclble (mylar, sepia, diam, 
di;.) set of the approved stormwater management plan including applk:able plan views. protilea, 
tcctions, ddalls, maiDfmam:e plans, ete. 111mated10 the subject SWM I BMP flldlity. The set 
shall ~"RECORD DRAWING" in large 1eXt in the lower right hand comer of taeh meet 
wilh record elevmions, dlmenslone llld dala drawn in a cie.ly 8DDOl8ted format and/or bond 
beside deslgit \18lues. Approved design plan values, climanrions and dala shall not be remowd or 
erased. DraWing sheet nMsion blocks shall be modified as required to inclicatc nicord drawing 
status. EleWdons tD the nearest 0.1' are sufficlendy accurate except~ higher accuracy Is 
needed to show positive~. Certification statements as shown in Seetion 4 ofllie IWcoRI 
Drawing and Construction Certification Form. or dml/JU /oms tlunof, and professional 
signldurm llild seals. with dates l!l!ltdtjng that of dte record drawing stalUS in die rmsion or tide 
block, are also required OD all -mated record drawing plans, prints or reproducibles. 

Submission Requiremellls. Initial and subsequent submissions for review shall COllSist of a 
minimum of one (I) blue/black line set for record drawings and one copy of the cmstruction 
certificatiDn;daeumeals with appiopriate b:-uual. Under eertain clrcumslances. it is 
understood Chit the record drawing and eonscruction certlfteation submissions may be performed 
by difliereot profeselmal flnm. n-fore, recool drawing submission may be in advance of 
comtructlon certlftcadon or vice versa. Upon approval and prior to release of bond/surety, final 
submission ihall include one (I) rqm>ducible set of die record drawinp. one (1) blue/black line 
set of the record clmrings and one (I) eopy of the oonsttuetion celtifu:ation. Also for cumnt 
andfor future incorporation into the County BMP dalabase and ors system, it is requested that the 
record drawings also be submitted to lbe Environmental DMsion on a dlstette or CO.ROM in an 
acceptable eleclronic file format IUCb as • .dxf. • .dwg. de. or In a slandard scanned 8Dd readable 
format. Thcl eledronic file Rqtllrement can be diseoased and coordinated with &vironmealal 
Division staff at the dme of final submisslall. 

l'aatSoflo 



.. ·.··STORQATEJl~AQEMENT/BMP·J!~Cmrti'ES 
•· IW;;OW>DRAWJNGCHECKLIST 

~- -'. -~'.-' -- -_--_- - " _- -, -_-. - '.'. '.'. "' -, 

!ll~ndrMWM,•t~mtfora1t:storirtW~~1.11itP.1~1i.J 

y;,'Jr.{d};" .Mic~~ W:iltliesnie.lt~4<$igu~ 1!1!~nltl1piae~. R~ 
~m'1.1t~iO!l$"~.~designplliit.sbO\mm~~.rm1liij.ud.'~ 
·~~~~vat~ · ·· · · · ···· · · · · 

2. B~u..the.~Q;(i ~~~is'~to~~di1!!Rllge, 

c:">:· :: :. -- ,-_ , --- ., 

JU. . .... , •• ftw.·(~forafl~U:a~.f.Bil?~®~J 
t z;·~of~~l·(~:.PtR~~~ytoiliis~OO. 

.•...•• tl.· ~·. 

:·):~~:~;};~:-·;:~:~---~·- _:. ·: .. : , ----~:~'.~~o0c( 

:li.2{1: 

, ; >_:: ~ .. 







STORMWAftltMANAGEMEN'tl Qtrf P F'AGLfflES 
. R.E(;()Rl,J.DRAWJNG c~m 

IV~ GrtiiiffB•""~ tl1ttilJ1~iifi-l8Mito1¥ Ajtij:h: B-i &tDet .shol!.~WetfOzltb: a;3 ~· 
. . . . fWilfmit.S)'!f<Hlf! ~ilil.D-<f Poi:ket W~ .. 

Bl, ~~asOtottpAWirtl'Qndi 

81. M1nbmim~1l~to~~{il!dlp(p~~lile~ • 
.. 

•·~ic'' ,M~~~~ilf:~OOtletfi'J»itBMP{~l)l311)6ll~t 
-:-- -<--~-::.'.':_~~::c::-c_:~---,_-_:: :_-_.-.:c_:_-:: __ -:o:.:::c - :-- -: - - - -_- _, 

. ~~~i~~lirnVl<tcd•~·~~~.f~~ 
~.ln&-.P1im·.~pl!lilti1Jt~wetlimd ~S;CW.· W~~ 
~~5w1~.~~.~p!M\i11t.1ll'1~..mmiter.ili~ 

--- :::.-::_:_·_: :.~:--:.L:"·:_-----

'Mi ··~~~~t.l4)af'lile~ll!1lllld~m~•~. 
-- ,-. ., - -- ' 

Tt!pilOil~·~•lmildJPm~fO.~rtv~~!Ntltof~•~··•· .. 





... $1'$iMWA~~AGEMENTIBMPFAcmmEs 
I.ECORD DRAWING CHJ!:CKLIST 

·· <~.r.t~,.-r~,..,.~ filil.N«~t IM.ltl9Mftl,., 

9$111,..,~~s tm:J.-t:J,.l~i/JtJ~;W~Sand~s:fH 
~$andFut~; b..tP~j,W/~ fil()rpllk 
Fi/uni .imtllU 1'<1Cktd$andFilliri1t} 

Dl. M~(Jf'~kmll, Mi;iimum~.,to ~Dlilcll~ 
-- - - - - ~- - -----

~ Siid111r1':11r~~iett~ided, 
" __ .,,-__ -----"'-" 

· fiotDii·t~.~}.flletiWIOOll~lt!11ot~.~fit1etsqiliillOw~ 
~(~);!!~~l!ll&lll'llridlllillch!llld~s<iiHa;iets~provf®d, 

~neel&);Piali~~oi'Difuplaftt~~~; 
~~~;~·~~ofShmllsan<i~~· 
·~·is~ frol!Ililn.'.W~tllidtretSere.~•~· 

·~~·~~i!ithll.facilil}'mJ~~tit ··•· 
~ieai!"~~~· 

• 07. fi~ .. ~.js~~.flVtn ~~ll·l.1\ll1~$~ ···. 

m. ~Ollifil(fia!l~~~ 
-"'-'" _______ -__ -" -,'_- ::--_-/_:_---'> __ :_- __ :- -_, __ · - - - -_,- -.: - -~ 

D<l: ''"·~~~·~~l't'gll1111tlr~~~illvtirttlle""*Qllal~ 
. ~~te~f.tlterillg'~. 

~~~~,~~~~vldediA·~~~-~~ 
~tile~ •••• ; 



------------------~-- ---









Mar041303:13p St Olaf 7575651099 

Frank Kowaleski 

From: 
Sent; 
To: 

WiUiam Wills Contractor, Inc. (wwci@williamwillscontractor.com) 
Thursday, October 11, 2012 10:06 AM 
(St Olaf)Kowaleski, Frank 

Subject: FW: Inspection 

Good News .... We got an inspection finally. Please see notes below. Just wanted to let you know. 

Have a great weekend, 

Robin Brooks 

Office Assistant 

WiUiam WiUs Contractor, Inc. 

P.O. Box 189 

165 White Oak Lane 

Locust Hill, VA 23092 

Office: (804) 75&-5244 

Fax: (804) 980-7779 

Email: mai1to:'W1'\'Ciiii ... '"°'illiaini~'illsconJrnctor.com 

PLEASE VISIT OUR \l\'EBSITE@william:wiUscontractor.com 

From: Michael Majdeski 

Date: 10/11/12 13:50 

Subject: Inspection 

William, 

1 

p.2 
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The Chief Engineer and [inspected St Olafs yesterday and did not find any field issues that will necessitate 
any further remediation work. We V1.'ill be issuing a standard letter to the Church outlining this as well as the 
need foe revised as-builts of the pond from the engineering firm. As your involvement is only related to the field 
issues I wanted to let you know where we stood with those items. 

If you have any questions please let me know. 

Thanks, 

Mike Majdeski 

MichaeLMajdeskii«!jamescitvcnuntwa..go~-
: '.ti .;.~ ::...~:r:.:.:i~~';'~ ~~·::~ .. : ~~.<;~:!_; 

~~:..:E~~:: . .iiE?!:~:.r"!,- ~ .. :'::_ : -~ 1 X~ 

2 
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I 
L___ ___ --

To: Joe Buchite 
1-757-259-4032 

Date: 3/4113 

Regarding: St. Olaf 

Saint Olaf 
Catholic Church 

Tele. - 757-564-3819 
Fax. - 757-565-1099 

Number of pages (including cover) 3 pages 

As per your request here is a copy of the e-mail we discussed. 



'l'.J0006594 

COUNlY OF JAMES CllY, VIRGINIA 

~k.rn lr-o: 
A /)CC Attorney's Office 
~O_l:C Mount's Bay Road 

Williamsburg, VA 23185 
(757) 253-6612 

DECLARATION OF COVENANTS 
INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

Please type or print legibly in black ink. Covenantor(s) should submit this form to the JCC 
Environmental Division, 101-E Mounts Bay Road, Williamsburg, VA 23185. 

THIS DECLARATION OF COVENANTS, made this ::J,;) day of rl1Ag.c Hr , 20.1.Q_, 
between .. s:r. c?;. A1=- C.,. T\..1a:it.- ·c e t\.i.1 t.c .f,/. , and all successors in interest, 
("COVENANTOR(S)"), owner(s) of the following property: 

Parcel Identification Number: (;) 3 ~ O I 00 0 t Cs> 
Legal Description: 6t.e.>1--f!f:. k'"tQµ or r-.:b~tf, (1..,.-fJ.~,,(...c C-.4.lo.V ~ ({ 
Project or Subdivision Name: ,ff c?t..frif= (tl.;vR,.cM i:::-X.. ftn.J S( o .U 
Document/Instrument No. 'i-' 'i ll'ic or Deed Book Page No. ---~ 
and the County of James City, Virginia ("COUNTY.") 

WITNESSE1H: 

I (We), the COVENANTOR(S), with full authority to execute deeds, mortgages, other covenants, and 
all rights, titles and interests in the property described above, do hereby covenant with the COUNlY as 
follows: 

I. The COVENANTOR(S) shall provide maintenance for the drainage system including any 
runoff control facilities, conveyance systems and associated easements, hereinafter referred to as the 
"SYSTEM," located on and serving the above-described property to ensure that the SYSTEM is and remains in 
proper working condition in accordance with approved design standards, and with the law and applicable 
executive regulations. The SYSTEM shall not include any elements located within any Virginia Department of 
Transportation rights-of-way. 

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against all 
present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM is properly 
maintained. 

3. The COVENANTOR(S) shall provide and maintain perpetual access from public right-of-
ways to the SYSTEM for the COUNlY, its agent and its contractor. 

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor aright of entiy 
to the SYSTEM for the purpose of inspecting, monitoring, operating, installing, constructing, reconstructing, 
maintaining or repairing the SYSTEM. 



' , • . "' 7. The COVENAN,R(s) shall promptly notify the COUNTY! the COVENANTOR(S) 

legally transfers any of the COVENANTOR(S) responsibilities for the SYSTEM. The COVENANTOR(S) 
shall supply the COUNTY with a copy of any document of transfer, executed by both parties. 

8. The covenants contained herein shall run with the land and shall bind the COVENANTOR(S) 
and the COVENANTOR(S)' heirs, executors, administrators, successors and assignees, and shall bind all 
present and subsequent owners of property served by the SYSTEM. 

9. This COVENANT shall be recorded in the County Land Records. 

IN WITNESS WHEREOF, the COVENANTOR(S) has executed this DECLARATION OF 
COVENANTS as of the date first above written. 

COMMONWEAL TH OF VIRGINIA 
CITY/COUNTY OF \.imes c;,"t?, 

COVENANTOR(S) 

Signature 

~~ u/f/1/fm.5 JfP;>1f(v'/5~~ 
Print Name and Title I 

ACKNOWLEDGMENT 

. to wit: 

I hereby certify that on this .;2.3 day of ff\o.,c~ 20 (D · , before the 
subscribed, a Notary Public for the Commonwealth of Virginia, personally appeared 

\3>00 W; \ ~ M ~ and did acknowledge the foregoing instrument to be his/her Act. 

IN WllNESS WHEREOF, I have hereunto set my hand and official seal this 23 day of 
O\o.rc\r... , 20 IO . 

Notary Registration Number: 7 DI '-1'3..j 5 
My Commission expires: I ¢-/ 3 r [ .;v::, l 
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SPECIAL USE PERMIT/REZONING 
FOR 

STONEHOUSE DISTRICT 
JAMES CITY COUNTY VA 

D 
PROJECT 
LOCATION 

VICINITY MAP (APPROX. SCALE 1"=1,000') 

REVISED SUBMITTAL DATE: 05/14/2008 
ORIGINAL SUBMITTAL DATE: 03/26/2008 

AES PROJECT NO.: 9882-00 

SHEET 01 

CONSULTING ENGINEERS 
WILLIAMSBURG • RICHMOND • GLOUCESTER • FREDERICKSBURG 

5248 Olde Towne Road, Suite 1 • Williamsburg, Virginia 23188 
Phone (757) 253-0040 • Fax (757) 220-8994 

" ' " 0 

INDEX OF Sl-·IEETS 

1 COVER SHEET 
2 ENVIRONMENTAL INVENTORY 
3 MASTER PLAN 
4 CONCEPTUAL STORMWATER MANAGEMENT & UTILITIES PLAN 
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ENVIRONMENTAL INVENTORY: 

SOILS: 
INFORMATION TAKEN FROM "SOIL SURVEY OF JAMES CITY AND YORK 
COUNTIES AND THE CITY OF WILLIAMSBURG VIRGINIA" ISSUED APRIL 
1985 BY THE UNITED STATES DEPARTMENT OF AGRICULTURE SOIL 
CONSERVATION SERVICE, IN COOPERATION WITH VIRGINIA 
POLYTECHNIC INSTITUTE AND STATE UNIVERSITY. 

THE MAJORITY OF THE SITE HAS BEEN IDENTIFIED AS SOIL TYPE 
19B- KEMPSVILLE-EMPORIA FINE SANDY LOAM WITH 2-6% SLOPES. 
THIS SOIL TYPE CONSISTS OF GENERALLY WELL-DRAINED SOILS WITH 
MODERATE PERMEABILITY AND MODERATE SHRINK-SWELL 
POTENTIAL. 

THE FOLLOWING SOIL TYPES ARE ALSO PRESENT ON-SITE: 
29A- SLAGLE FINE SANDY LOAM, 0-2% 
34B- UCHEE LOAMY FINE SAND, 2-6% 
20B- KENANSVILLE LOAMY FINE SAND, 2-6% 
34C-UCHEE LOAMY FINE SAND, 6-10% 
31B- SUFFOLK FINE SANDY LOAM, 2-6% 

WETLANDS: 
BY SOIL SURVEY THERE ARE NO HYDRIC SOILS ON THIS SITE. 

SLOPES: 
THERE ARE NO IMPACTED SLOPES IN EXCESS OF 25% ON THIS SITE. 

FLOOD ZONE: 
THIS PROPERTY LIES IN F.1.R.M. ZONE X (AREAS DETERMINED TO BE 
OUTSIDE OF THE 500-YEAR FLOODPLAIN) AS SHOWN ON COMMUNITY 
PANEL# 51095C011 OC EFFECTIVE 9128107 OF THE FLOOD INSURANCE 
RATE MAPS FOR JAMES CITY COUNTY, VIRGINIA. 

PROTECTED SPECIES: 
THERE ARE NO KNOWN RTE SPECIES OR SMALL WHORLED POGONIA 
POPULATIONS ON THIS SITE. 

WATERSHED INFORMATION: 
THIS SITE DRAINS TO TWO WATERSHEDS; THE MAJORITY OF THE 
SITE DRAINS TO THE YORK RIVER, WHILE THE PORTION OF THE 
SITE ALONG THE COMMUNITY CHARACTER CORRIDOR BUFFER 
AND RICHMOND ROAD DRAINS TO YARMOUTH CREEK. 

ENVIRONMENTAL INVENTORY IMPACTS 

TIDAL WETLANDS: 
TIDAL SHORES: 
NON-TIDAL WETLANDS IN RPA: 
100 FT RPA BUFFER: 
NON-TIDAL WETLANDS IN RMA: 
IMPACTED 25% SLOPES: 

NONE ON SITE 
NONE ON SITE 
NONE ON SITE 
NONE ON SITE 
NONE ON SITE 
NONE ON SITE 

NOTE: INFORMATION ON THIS DRAWING JS PRELIMINARY AND 
BASED IN PART ON DJG SITE PLAN DRAWINGS DJG, DATED 
SEPTEMBER 28, 1994. 

THIS PLAN HAS NOT RECEIVED FINAL 
APPROVAL, AND IS NOT APPROVED FOR 
CONSTRUCTION 
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PIO# 2320100018 
N/F JOHNSTON DEVELOPMENT LLC 

7450 RICHMOND ROAD 
ZONE: A1 
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Designed Drawn 

BHA SJR 
Scale Date 

1"=50' 03/26/08 
Pro)ect No. 

9882-00 
Drawing No. 
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SITE SUMMARY: 

ADDRESS: 104 NORGE LANE, WILLIAMSBURG, VA23188 

PARCEL ID: 23201000016 

TOTAL LAND AREA: 409,242 SF (9.39:!:AC) 

COMPREHENSIVE PLAN DESIGNATION : LOW DENSITY RESIDENTIAL 

EXISTING ZONING: RB (RURAL RESIDENTIAL) (SUP 30-5) WITH 
CONDITIONS PERZ-0007-1994, APPROVED 916194. 

PROPOSED ZONING: RB (RURAL RESIDENTIAL) WITH AMENDED 
CONDITIONS. 

AREA CALCULATIONS: 

OPEN SPACE (PERVIOUS AREA): 251,608 SF (61.5% OF TOTAL SITE AREA) 

IMPERVIOUS AREA 
EXISTING: 
PARISH OFFICE FOOTPRINT: 2,601 SF 
WORSHIP BUILDING FOOTPRINT: 5,214 SF 
PAVED SURFACES: APPROX. 35,120 SF 
TOTAL EXISTING IMPERVIOUS: APPROX. 42,935 SF 

PROPOSED: 
PHASE I: 19,465 SF 
PHASE 1 A: 960 SF 
PHASE II: 5, 175 SF 
PHASE Ill: 2,025 SF 

TOTAL PROPOSED EXPANSION FOOTPRINT: 27,625 SF 

TOTAL EXISTING BUILDING: 7,815 SF 

PAVED SURFACES: 122, 194 SF 

TOTAL IMPERVIOUS COVERAGE: 157,634 SF 

PERCENTAGE IMPERVIOUS COVERAGE: 38.5% 

PARKING CALCULATIONS: 
600 WORSHIP SEATS 

REQUIRED: 
1 PER 5 SEATS = 190 SPACES 

PROVIDED: 
1 PER 2 SEATS= 300 SPACES 

!CJ (' 

NOTE: INFORMATION ON THIS DRAWING IS PRELIMINARY AND 
BASED IN PART ON DJG SITE PLAN DRAWINGS DJG, DATED 
SEPTEMBER 28, 1994. 

THIS PLAN HAS NOT RECEIVED FINAL 
APPROVAL, AND IS NOT APPROVED FOR 
CONSTRUCTION. 
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PRELIMINARY BMP POINT CALCULATIONS WORKSHEET 
St. Olaf Existing BMP W/ LID, AES PROJECT No. 9882-00 

TOTAL AREA = 9.39 ACRE(s) 

A. STRUClURAL BMP POINT ALLOCATION 

E!MP. 
Drainage Area 

6.17 
1.32 

BMP Points 

10 
10 

x 
x 

Fraction of Site Served by 

E!MP. 
(BMP Drolnoge Ar .. /Totol Ar .. ) 

0.657 
0.141 

= 
= 

Weighted 

BMP Points 

6.57 
1.41 

ED-Wet Pond 
Bio-Retention 

Bio-Retention thru 
BMP 1.32 5 x 0.141 = --'o"-'. 1""0_ 
off-site oreo 1.60 

B. NAlURAL OPEN SPACE CREDIT 

Open Space Area F mctjon of Site 

10 x Q192 
TOTAL WEIGHTED STRUClURAL BMP POINTS: 

Natural Open 
Space Credit 

Points for Natural Open 
Space 

= 1.92 
10.60 

(Open Spaoe Areo/T otol Areo) (Fractloo of Site ' Noturol Open Spaoo Credit %) 

C. TOTAL WEIGHTED POINTS 

10.60 
Structural BMP Points 

(0.1 per 1%) = 

(0.15 per 1%) = 
TOTAL OPEN SPACE POINTS: ___ o;:.;..o;:co;._ __ 

+ 0.00 :;;;: 10.60 
Natural Open space Points TOTAL 

I 
I 

I 
I 
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NOTE: INFORMATION ON THIS DRAWING IS PRELIMINARY AND BASED IN PART ON DJG SITE PLAN DRAWINGS DJG, DATED SEPTEMBER 28, 1994. 
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SITE IS LOCATED WITHIN THE YORK RIVER 
WATERSHEED & YARMOUTH CREEK 
SUB-WATERSHED 103. 

ALL DISTURBED AREA DRAINS TO ONSITE 
BMP WHICH IS LOCATED IN THE YORK 
RIVER WATERSHED. 

THIS PLAN HAS NOT RECEIVED FINAL 
APPROVAL, AND IS NOT APPROVED FOR 
CONSTRUCTION. 
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INDEX OF SHEETS 

SHEET NUMBER 

1 

DESCRIPTION 

COVER SHEET 
2 
3 

ENVIRONMENTAL INVENTORY AND DEMOLITION PLAN 
INITIAL EROSION & SEDIMENT CONTROL PLANI 

4 SITE LAYOUT PLAN 
5 UTILITY PLAN 
6 GRADING PLAN 
7 DETAILED GRADING PLAN 
8 
9 

DRAINAGE EROSION & SEDIMENT CONTROL P'LAN 
POND BMP 

10 LANDSCAPE PLAN 
11 LIGHTING PLAN 
12 NOTES & DETAILS 
13 NOTES & DETAILS 
14 NOTES & DETAILS 
15 NOTES & DETAILS 
16 NOTES & DETAILS 
17 PHASE PARKING PLAN 

THIS SITE PLAN PROVIDES ONLY THOSE IMPROVEMENTS SHO\\lll ON THIS PLAN 
THIS INCLUDES PHASE 1A 1B AND 1C OF THE BUILDING AND ALL PARKING 
IMPROVEMENTS SHO\\lll ON THIS PLAN 
PHASE II OF THE BUILDING IS NOT INCLUDED WITHIN THIS SITE PLAN 

SITE DATA 

SITE ADDRESS 104 NORGE LANE WILLIAMSBURG VIRGINIA 23188 

TAX MAP PARCEL NO 23201000016 

LEGAL DESCRIPTION ST OLAF PATRON OF NORWAY CATHOLIC CHURCH 

ZONING RB WITH CONDITIONS REFERENCING JCC CASE 
Z-0001-2008/MP-0001-2008/SUP-0006-2008/HW-0002-2008 
APPROVED BY THE BOARD OF SUPERVISORS ON JULY 22 2008 

TOTAL SITE AREA 408 636 SF± OR 9 38 AC± 

EXISTING IMPERVIOUS AREA PAVEMENT 31 289 S F ± OR 0 72 AC ± 
SIDEWALKS 4106 SF ± OR 0 09 AC± 
E!UILQINQS !l,41:! SF± OR 019 AQ± 

TOTAL. 43 810 SF OR 1 01 AC± 11% 

EXISTING OPEN SPACE QPEN SPACE ~§4,!l2§ SF± QR !l 37 A~± 

TOTAL AREA 408 636 SF± OR 9 38 Ac± 

8% 
1% 
2% 

89% 

100% 

PROPOSED IMPERVIOUS AREA PAVEMENT 116 871 SF± OR 2 68 AC :II: 29% 
SIDEWALKS 5,548 SF ± OR 013 AC± 1% 
BUILDINGS 14. 725 S.F ± OR 0 34 AC ±: 4% 

TOTAL. 137 225 SF OR 315 AC± 34% 

PROPOSED OPEN SPACE OPEN SPACE 271,§§5 SF± OR §.24 Ac± §§% 

TOTAL AREA 408,636 SF± OR 9 38 Ac± 100% 

DISTURBED AREA 259 239 S F ± OR 5 95 AC ± 

FLOOD HAZARD MAP THIS PROPERTY IS IN FLOOD ZONE •x• AS SHO\\lll ON MAP NUMBER 
51095C PANEL 0110C FOR COMMUNITY NUMBER 510201 DATED 
SEPTEMBER 28 2007 OF THE FLOOD INSURANCE RA TE MAPS FOR 
JAMES CITY COUNTY, VIRGINIA 

OWNER/DEVELOPER CATHOLIC DIOCESE OF RICHMOND 
C/O ST OLAF S CATHOLIC CHURCH 
104 NORGE LANE 
WILLIAMSBURG VA 23188 
CONTACT JAMES SIMCOX 
PHONE NO 757-564-3819 
FAX NO 757-565-1099 

• 

PARKING CALCULATIONS 
PHASE 1 600 WORSHIP SEA TS 

175 OVERFLOW HOLIDAY SEATING IN COMMONS AREA 
(REMOVABLE FOLDING CHAIRS) 

PHASE 18 150 FUTURE EXPANSION SEATING 

REQUIRED 600+ 175+ 150=925 SEA TS 0 1 PER 5 SEA TS= 185 
PARKING SPACES 
HANDICAP SPACES= 7 SPACES 

PROVIDED 186 PARKING SPACES (CONSTRUCTED IN PHASE 1) 
114 PARKING SPACES (CONSTRUCTED IN FUTURE) 
HANDICAP SPACES= 17 SPACES 

186 PARKING SPACES MUST BE INSTALLED PRIOR TO ISSUANCE OF A 
CERTIFICATE OF OCCUPANCY FOR THE NEW BUILDING SEE SHEET 17 
FOR PHASE PARKING PLAN 

ON JANUARY 06 2009 THE JAMES CITY 
COUNTY DEVELOPMENT REVIEW COMMITTEE (DRC) 
REVIEWED AND APPROVED. THE LANDSCAPE PLAN 
ASSOCIATED WITH SP-0122-2008 

SITE PLAN 
FOR 

STONEHOUSE DISTRICT 

JAMES CITY COUNTY, VIRGINIA 

i ... 

0 

', 

~\ 

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

VICINITY MAP (APPROX SCALE 1"=1000') 

ORIGINAL SUBMITTAL DATE NOVEMBER 3, 2008 
JCC-SP-0122-2008 

AES PROJECT NO 9882-01 
SHEET 1 

CONSUL TING ENGINEERS 

WILLIAMSBURG • RICHMOND • GLOUCESTER • FREDERICKSBURG 

5248 Olde Towne Road Suite 1 • W1ll1amsburg V1rg1rna 23188 
Phone (757) 253-0040 • Fax (757) 220-8994 

.J 

ALL ERRORS OR DISCREPANCIES WITH THE PLANS OR EXISTING SITE CONDITIONS SHALL BE REPORTED TO THE ENGINEER OR SURVEYOR OF RECORD BEFORE 
PROCEEDING WITH THE WORK 

2 CONTOUR INTERVAL IS 1 FOOT 

3 ANY EXISTING UNUSED WELLS SHALL BE ABANDONED IN ACCORDANCE WITH THE VIRGINIA PRIVATE WELL REGULATIONS AND JAMES CITY COUNTY CODE 

4 SOLID WASTE DISPOSAL SHALL BE PROVIDED BY A PRIVATE HAULER 

5 EVERYTHING BEYOND THE RIGHT-OF-WAY LINE WILL BE CONSIDERED PRIVATE AND NOT MAINTAINED BY VDOT 

6 A VDOT CE-7 PERMIT IS REQUIRED FOR ALL WORK WITHIN THE VDOT RIGHT-OF-WAY THE CONTRACTOR SHALL NOTIFY VDOT IN WRITING 48 HOURS PRIOR TO 
COMMENCEMENT OF ANY WORK WITHIN THE VD0T RIGHT-OF-WAY 

7 THE CONTRACTOR SHALL MAINTAIN A COMPLElE SET OF THE APPROVED PLANS AT THE PROJECT SITE AT ALL TIMES DURING CONSTRUCTION 

8 

9 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING MISS UTILITY (1-800-552-7001) FOR EXISTING UTILITY LOCATIONS AT LEAST 3 WORKING DAYS 
PRIOR TO COMMENCING CONSTRUCTION AND A PRIVATE UTILITY LOCATOR ~OR THE LOCATING OF PRIVATE UTILITIES 

THE ABSENCE OF THE DEVELOPER OR THE ENGINEER AT THE JOB SITE DOES NOT IN ANY WAY RELIEVE THE CONTRACTOR OF THE RESPONSIBILITY TO 
PERFORM THE WORK IN ACCORDANCE WITH THE DRAWINGS CONTRACT DOCUMENTS, ADDENDA AND WRITTEN AUTHORIZED PLAN REVISIONS 

10 THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE LAWS ORDINANCES RULES, REGULATIONS AND ORDERS OF ANY BODY HAVING JURISDICTION THE 
CONTRACTOR SHALL ERECT AND MAINTAIN AS REQUIRED BY THE CONDITIONS AND PROGRESS OF THE WORK ALL NECESSARY SAFEGUARDS FOR SAFETY AND 
PROTECTION 

11 ALL CONSTRUCTION METHODS AND MATERIALS SHALL CONFORM WITH THE CURREN 1 JAMES CITY COUNTY STANDARDS AND SPECIFICATIONS VIRGINIA 
DEPARTMENT OF TRANSPORTATION ROAD AND BRIDGE STANDARDS AND SPECIFICATIONS VIRGINIA EROSION AND SEDIMENT CONTROL REGULATIONS AND ANY 
OTHER APPLICABLE CITY OR STATE ORDINANCES CODES AND LAWS PRIOR TO ANY CONSTRUCTION ACTIVITY 

12 

13 

14 

15 

16 

17 

18 

19 

20 

THE CONTRACTOR SHALL USE ONLY NEW MATERIALS PARTS AND PRODUCTS ON ALL PROJECTS ALL MATERIALS SHALL BE STORED SO AS TO ASSURE THE 
PRESERVATION OF THEIR QUALITY AND FITNESS FOR THE WORK 

THE CONTRACTOR IS RESPONSIBLE FOR OSTAINlt-.G ALL NECESSARY PERMITS PRIOR TO COMMENCEMENT OF WORK INCLUDING BUT NOT LIMITED TO LAND 
DISTURBING, BUILDING, RIGHT-OF-WAY AND UTILITY PERMITS 

CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF CONSTRUCTION EFFORTS WITH THE VIRGINIA DEPARTMENT OF TRANSPORTATION (VDOT) LOCAL 
EMERGENCY SERVICES AND ALL NECESSARY t, TILITY COMPANIES INCLUDING BUT NOT LIMITED TO ELECTRICITY NATURAL GAS TELECOMMUNICATIONS CABLE 
TELEVISION WATER SEWER PETROLEUM TRANSMISSION AND OTHERS THAT MAY BE REQUIRED 

THE CONTRACTOR SHALL SATISFY HIMSELF ~S TO ALL SITE CONDlllONS PRIOR TO CONSTRUCTION 

THE CONTRACTOR SHALL REMOVE ALL EXCESS MA TERI AL, INCLUDING SOIL AND DEBRIS FROM THE SITE 

ANY UTILITIES TO BE RELOCATED SHALL BE RELOCATED AT THE O\!INER/DEVELOPER S EXPENSE INCLUDING UTILITIES WITHIN THE RIGHT-OF-WAY OF THE 
COUNTY PLEASE CHECK WITH WILLIAMSBURG RESIDENT ENGINEERS OFFICE OF THE VIRGINIA DEPARTMENT OF TRANSPORTATION FOR A CE-7 PERMIT (LAND 
USE PERMIT) TO WORK WITHIN RIGHT-OF-WAY AREAS IN JAMES CITY COUNTY 

THE CONTRACTOR SHALL COMPLY WITH ALL PROVISIONS OF THE VllRGINIA UNDERGROUND UTILITY DAMAGE PREVENTION ACT (SECTION 56-26514 ET SEQ CODE 
OF VIRGINIA 1950 AS AMENDED) AND HERESY AGREES TO HOLD THE DEVELOPER AND THE ENGINEER HARMLESS AGAINST ANY LOSS DAMAGE OR CLAIMS OF 
ANY NATURE WHATSOEVER ARISING OUT OF THE CONTRACTORS FAILURE TO COMPLY WITH THE REQUIREMENTS OF SAID ACT 

THE CONTRACTOR IS REQUIRED TO COMPLY WITH THE VIRGINIA OVERHEAD HIGH VOLTAGE LINE SAFETY ACT (SECTIONS 591-406 THROUGH 591-414 CODE OF 
VIRGINIA 1950 AS AMENDED) THE CONTRACTOR IS REQUIRED TO VISIT THE SITE AND NOTE THE POSITION OF OVERHEAD CABLES PRIOR TO CONSTRUCTION 

BENCHMARK STATION NO 306 EASTING (X) 11986404 356 NORTHING (Y) 3661140 546 
HORIZONTAL DATUM JAMES CITY coON'TY GEODETIC CONTROL NETWORK 

VIRGINIA STATE PLANE COORDINATE SYSTEM - SOUTH ZONE 
NAD83{1986) 

VERTICAL DA TUM JAMES CITY COUNTY GEODETIC CONTROL NETWORK 
NGVD 29 

ELEVATION = 100 40 

21 THE CONTRACTOR IS REQUIRED TO SECURE ALL NECESSARY DEMOLITION PERMITS FOR EXISTING STRUCTURES INDICATED ON THE PLAN CONTACT JAMES CITY 
COUNTY CODE COMPLIANCE AT 1-757-253-6626 

22 A LAND DISTURBING PERMIT AND SILTATION AGREEMENT WITH SURIETY ARE REQUIRED FOR THIS PROJECT 

23 PRIOR TO OBTAINING A LAND DISTURBING PERM1T THE O\\lllER OR CONTRACTOR SHALL OBTAIN A VSMP PERMIT (VIRGINIA STORMWATER MANAGEMENT PROGRAM) 
<FROM THE VIRGINIA DEPARTMENT OF CONSERVATION AND RECREATION FOR THE DISCHARGE OF STORMWATER FROM THE CONSTRUCTION ACTIVITIES THIS PERMll 
WILL REQUIRE DAILY LOGS OF EARTHWORK RECORDA TION OF STOR~ EVENTS LOGS OF MAINTENANCE OF EROSION AND SEDIMENT CONTROL MEASURES AND 
OTHER ACTIONS DURING CONSTRUCTION 

24 THE PROFESSIONAL WHOSE SEAL IS AmXED HEREON SHALL ACT AS THE "RESPONSIBLE LAND DISTURBER" FOR PURPOSES OF PLAN APPROVAL ONLY PRIOR TO 
ISSUANCE OF THE LAND DISTURBING PERMIT THE OWNER OR DEVELOPER SHALL PROVIDE THE NAME OF THE "RESPONSIBLE LAND DISTURBER" WHO SHALL 
ASSUME RESPONSIBILITY AS THE "RESPONSIBLE LAND DISTURBER" fOR THE CONSTRUCTION PHASE OF THE PROJECT THE OWNER OR DEVELOPER SHALL 
PROVIDE WRITTEN NOTIFICATION SHOULD THE RESPONSIBLE LAND DISTURBER" CHANGE DURING CONSTRUCTION 

25 NO OFFSITE LAND DISTURBANCE IS ANTICIPATED FOR THIS PROJCCT 

26 THE CONTRACTOR SHALL REESTABLISH ALL EXISTING PROPERTY PINS MONUMENTS WATER METERS DRAINAGE CULVERTS FENCES UTILITY POLES DRIVEWAYS 
CURBS GUTTERS ETC DISTURBED DURING CONSTRUCTION AT NO ADDITIONAL COST TO THE DEVELOPER 

27 TEMPORARY TRAFFIC CONTROL SHALL CONFORM TO THE LA TEST EDITION OF THE VIRGINIA WORK AREA PROTECTION MANUAL 

28 ALL TRAFFIC CONTROL SIGNS AND PAVEMENT MARKINGS SHALL CONFORM TO THE LATEST EDITION OF THE MANUAL ON UNIFORM TRAmc CONTROL DEVICES 
(MUTCD) FOR STREETS AND HIGHWAYS 

29 ALL PARKING SPACES ARE TO BE PROVIDED WITH 4-INCH WHITE PAINTED STRIPING AND HANDICAP ACCESS AISLES WITH 1FT WIDE BLUE PAINTED HATCHING 
HANDICAP PARKING SPACES SHALL BE DESIGNATED BY ABOVE GROUND SIGNS PER UNIFORM STATEWIDE BUILDING CODE (USBC) REQUIREMENTS 

30 THIS PROJECT IS LOCATED IN JAMES CITY COUNTY SUB WATERSHED 103 OF THE YARMOUTH CREEK WATERSHED AND THE YORK RIVER WATERSHED 

31 ALL OBJECTIONABLE AND DELETERIOUS MATERIAL IS TO BE REMOVED FROM THIS SITE AND DISPOSED OF IN A STATE APPROVED FACILITY MEETING THE 
REQUIREMENTS OF ALL APPLICABLE LOCAL STATE AND FEDERAL REGULATIONS 

32 PRIVATELY O\\lllED UTILITIES (IE WATER & SEWER LINES) SHOWN ON THIS SITE PLAN ARE REGULATED BY THE VIRGINIA UNIFORM STATEWIDE BUILDING CODE 
AND ENFORCED BY THE coot COMPLIANCE DIVISION THtSE PRIVAfilY OWNED UTILITIES MUST COMPLY FULLY WITH THE INTERNATIONAL PLUMBING CODE THE 
NATIONAL FIRE PREVENTION ASSOCIATION STANDARD 24 AND THE INTERNATIONAL FIRE CODE CONTRACTORS WORKING FROM THIS SITE PLAN ARE CAUTIONED 
NOT TO INSTALL OR CONCEAL PRIVATELY OWNED SITE UTILITIES WITHOUT OBTAINING REQUIRED PERMITS AND INSPECTIONS 

4 03/12/10 RE~SED PER JCC AND JCSA RMK 

3 02/0B/10 ISSUED FOR BUILDING PERMIT REC 

2 04/01/09 REVISED PER COUNTY COMMENTS DAlED 02/20/09 REC 

1 01/14/09 RrnSED PER COUNTY COMMENTS DAJED 12/03/08 VAB 

REC 

REC 

REC 

VAB 

APPROVAL N 
DA1£ 0 DATE REVISION / COMMENT / NOTE REVlSED REVlEWED 
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SOIUI 

14C 
19B 
208 
29A 
31B 
348 
34C 

SOIL NAME 

EMPORIA 
KEMPSVILLE-EMPORIA 
KENANSVILLE 
SLAGLE 
SUFFOLK 
UCHEE 
UCHEE 

SOIL CHARACTERISTICS 

TYPICAL SLOPES 

6-10/ 
2-6/ 
2-6/ 
0-2/ 
2-6/ 
2-6/ 
6-10/ 

EROSION FACTOR (K) 

020-028 
020-032 
010-015 
024 
017-028 
020-028 
020-028 

EROSION FACTOR (T) 

4 
3-4 
5 
3 
4 
5 
5 

INFORMATION TAKEN FROM SOIL SURVEY OF JAMES CITY AND YORK COUNTIES AND THE CITY Of 
WIWAMSBURG VIRGINIA ISSUED IN APRIL 1985 BY THE UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE IN COOPERATION WITH VIRGINIA POLYTECHNIC INSTITUTE AND STATE 
UNIVERSITY 

SOIL SUSCEPTIBILITY TO EROSION CLASSIACATION (K) 
0 23 AND LOWER - LOW ERODIBILITY 
023 - 036 - MODERATE ERODIBILITY 
0 36 AND UP - HIGH ERODIBIUTY 

THE MAP SHOWN IS A BEST FIT MODEL OF THE SCS MAPS WITH EXISTING BASE INFORMATION 
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SITE NOTES 

1. ON-SITE EXTERIOR CONCRETE IS TO HA VE A MINIMUM COMPRESSIVE STRENGTH OF 
3500 PSI WITH 5% TO 7% AIR ENTRAINMENT. 

2. ALL CURBING AND GUTTERS SHALL BE VDOT CLASS A-3 CONCRETE. 

3. DIMENSIONS AND RADII SHOWN ARE DIMENSIONED TO FACE OF CURB UNLESS 
OTHERWISE SPECIFIED. 

4. ALL CURB RADII SHALL BE 5' UNLESS OTHERWISE SPECIFIED. 

5. ALL SIGNAGE AND PAVEMENT MARKING SHALL BE IN ACCORDANCE WITH THE LATEST 
EDITION OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DE'v1CES (MUTCD). 

7. HANDICAP PARKING SPACES AND ACCESS AISLES SHALL COMPLY WITH 
SECTION 502.5 ANSI A117.1-2003 AND HAVE SURFACE SLOPES NOT STEEPER 
THAN 1:48. ACCESS AISLES SHALL BE AT THE SAME LEVEL AS THE PARKING 
SPACES THEY SERVE. 

8. PARKING SPACES SHALL BE DELINEATED BY 4• PAVEMENT STRIPING. 
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UTILITY NOTES 

1. ALL PROPOSED UTILITIES SHALL BE PLACE UNDERGROUND. 

2. SITE IS SERVED BY PUBLIC WATER AND SEWER. 

3. EXISTING UTILITY LOCATIONS SHOWN ARE APPROXIMATE AND 
SHALL BE FIELD VERIFIED BY llHE CONTRACTOR PRIOR TO 
COMMENCING CONSTRUCTION ACTIVITIES. IF EXISTING UTILITIES ARE 
FOUND TO BE IN CONFLICT WlllH PROPOSED SITE IMPROVEMENTS, 
llHE CONTRACTOR SHALL NOTIFY llHE DESIGN ENGINEER, OWNER, 
AND llHE UTILITY COMPANY TO ElllHER REDESIGN llHE PROPOSED 
IMPROVEMENTS OR RELOCATE llHE EXISTING UTILITIES AT llHE 
OWNER'S/DEVELOPER'S EXPENSE. 

4. ANY AND ALL UTILITIES AND /OR OBSTRUCTIONS (POWER POLES, 
TELEPHONE PEDESTALS, GUY WIRES, WATER METERS, ETC.) llHAT 
ARE REQUIRED TO BE RELOCATED OR ADJUSTED DUE TO 
CONSTRUCTION SHALL BE DONE SO AT llHE 
OWNER'S/DEVELOPER'S EXPENSE, INCLUDING llHOSE WITIHIN llHE 
RIGHT-OF-WAY. 

5. llHE CONTRACTOR SHALL MAINTAIN A CURRENT COPY OF llHE 
JAMES CITY COUNTY STANDARDS AND SPECS., AT llHE PROJECT 
SITE AT ALL TIMES DURING CONSTRUCTION. 

6. llHE CONTRACTOR SHALL VERIFY llHE SEPTIC TANK AND DRAIN 
FIELD ARE CURRENTLY SERVING llHE EXISTING SITE. llHE 
CONTRACTOR SHALL REMOV£ llHE SEPTIC SYSTEM IN 
ACCORDANCE WlllH STA TE AND LOCAL HEAL 1lH DEPARTMENT 
REGULATIONS. 

7. WATER AND SEWER SYSTEMS SHALL MEET llHE REQUIREMENTS OF 
llHE LA TEST EDITIONS OF llHE JAMES CITY SERVICE AUTIHORITY 
(JCSA) DESIGN AND ACCEPTANCE CRITERIA AND llHE HAMPTON 
ROADS PLANNING COMMISSION (HRPDC) REGIONAL CONSTRUCTION 
STANDARDS. 

8. PRIVATELY OWNED UTILITIES (I.E. WATER & SEWER LINES) SHOWN 
ON TIHIS SITE PLAN ARE REGULA TED BY llHE VIRGINIA UNIFORM 
STATEWIDE BUILDING CODE AND ENFORCED BY llHE CODE 
COMPLIANCE DIVISION. TIHESE PRIVATELY OWNED UTILITIES MUST 
COMPLY FULLY WlllH llHE INTERNATIONAL PLUMBING CODE, llHE 
NATIONAL FIRE PREVENTION ASSOCIATION STANDARD 24, AND llHE 
INTERNATIONAL FIRE CODE. CONTRACTORS WORKING FROM llHIS 
SITE PLAN ARE CAUTIONED NOT TO INSTALL OR CONCEAL 
PRIVATELY OWNED SITE UTILITIES WlllHOUT OBTAINING REQUIRED 
PERMITS AND INSPECTIONS. 

9. NOTIFY JAMES CITY SERVICE AUTIHORITY PRIOR TO ANY 
EXCAVATION WlllHIN UTILITY CORRIDORS. 

10. llHE CONTRACTOR IS REQUIRED TO SECURE ALL NECESSARY 
PERMITS FOR llHE ABANDONMENT OR DEMOLITION OF ALL 
EXISTING WELLS/WATERLINES AND SEPTIC FIELDS IN ACCORDANCE 
WlllH JAMES Cll'Y COUNTY AND VIRGINIA DEPARTMENT OF HEAL 1lH 
REGULATIONS. CONTACT VIRGINIA DEPARTMENT OF HEALTIH AT 
757-253-4813. 

11. ONLY JCSA PERSONNEL ARE AUTIHORIZED TO OPERA TE JCSA 
VALVES. 

12. ALL WATER MAINS, 6" OR LARGER, SHALL BE RESTRAINED JOINT. 

13. PRIVATE WATER SERVICE LINES, 4" OR SMALLER, SHALL BE 
TYPE K SOFT COPPER OR SCH. 40 PVC. 

14. llHE PROPOSED OIL/GREASE SEPARATOR MUST BE INSPECTED BY 
JOHN WILSON, JCSA UTILITY SPECIAL PROJECTS COORDINATOR AT 
(757) 259-4138. 

15. llHE PLUMBING INSIDE llHE BUILDING MUST BE INSPECTED BY 
JCSA OPERATIONS, AT (757) 229-7421, FOR POTENTIAL CROSS 
CONNECTIONS. ANY CROSS CONNECTIONS MUST BE PROTECTED 
BY llHE APPROPRIATE BACK FLOW PREV£NTION DEVICE(S). A RPZ 
BACKFLOW PREV£NTER SHALL BE INSTALLED IN TIHE BUILDING OR 
IN A HOT BOX. 

16. SEE DETAIL SHEET FOR JCSA/HRPDC DETAIL REFERENCES. 
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EROSION AND SEDIMENTATION CONTROL LEGEND ----- - _.....;::=#===~..: 

SAFETY FENCE {SPEC. 3.01) 

CONSTRUCTION ENTRANCE (SPEC. 3.02) 

SILT FENCE (SPEC. 3.05) 

INLET PROTECTION {SPEC. 3.07) 

CULVERT INLET PROTECTION {SPEC. 3.08-1 WlTH 
STONE COMBIN. INSTEAD OF SILT FENCE) 

OUTLET PROTECTION (SPEC. 3.1B) 

PERMANENT SEEDING {SPEC. 3.32) 

TREE PROTECTION {SPEC. 3.38) 

DUST CONTROL {SPEC. 3.39) 

'~-' t' 
'·\ ',_, 

NOTE: 
SEE VIRGINIA EROSION & SEDIMENT CONlROL HANDBOOK FOR EROSION 
CONlROL SPECIFICATIONS (SPEC.) AND DETAILS. 

1. 

2. 

'r J I .' I . . I 

(i/ .. %. I 
( I 

/. \ 
' I 

' \ 
SEE G,kAD.ING SHEETS F0B. 
BIOR~TEN'J;ION BASIN GRAG~S 

I LIMITS OF 
DISTURB.ANGE 

I 

\ 
\ 

\ 

ALL STORM SEWER SHALL BE INSTALLED IN ACCORDANCE WlTH THE VIRGINIA DEPARTMENT OF lRANSPORTATION 
{VDOT) STANDARDS AND SPECIFICATIONS, AND JAMES CITY COUNTY STANDARDS AND SPECIFICATIONS. 

STORM SlRUClURES, PIPING, AND BEDDING SHALL CONFORM TO THE \IDOT ROAD AND BRIDGE STANDARDS AND 
\IDOT SPECIFICATIONS OR MANUFAClURER'S SPECIFICATIONS AND GUIDELINES, INCLUDING INLET SHAPING (IS-1), 
STEPS (ST-1), AND PIPE BEDDING (PB-1). ALL REINFORCED CONCRETE PIPE (RCP) SHALL BE CLASS Ill UNLESS 
OTHER'MSE NOTED. 

3. CONSlRUCTION OF STORMWATER CONVEYANCE SYSTEMS OUTSIDE OF THE RIGHT-OF-WAY SHALL COMPLY WlTH THE 
CURRENT JAMES CITY COUNTY ENVIRONMENTAL DIVISION STORMWATER DRAINAGE CONVEYANCE SYSTE;MS, GENERAL 
DESIGN AND CONSlRUCTION GUIDELINES HANDBOOK. THE CONlRACTOR WILL IMMEDIATELY REPAIR OR REPLACE 
CHANNEL STABILIZATION BLANKETS AND EROSION CONlROL MATTING IF SITEWORK OR ASSOCIATED UTILITY 
OPERATIONS SUCH AS CABLE, ELEClRIC, GAS, PHONE, SEWER, WATER, ETC. DAMAGE THEIR FUNCTIONAL INTENT. 

4. 

5. 

6. 

7. 

8. 

9. 

STORM WATER MANAGEMENT FOR THIS PROJECT WILL BE SATISFIED BY THE MAS"!'ER PLANNING FOR ST. OLAF 
ROMAN CATHOLIC CHURCH. 

\IDOT SHALL NOT BE RESPONSIBLE FOR THE MAINTENANCE OF THE BMP OR ITS OUTFALL SlRUClURES AND SHALL 
BE SAVED HARMLESS FROM ANY DAMAGES. 

THE STORMWATER MANAGEMENT/BMP FACILITY(S) SHOWN ON THESE PLANS REQUIRE THE SUBMISSION, REVIEW, AND 
APPROVAL OF RECORD DRAWlNG{S) AND CONSlRUCTION CERTIFICATION PRIOR TO RELEASE THE POSTED 
BOND /SURETY. THE CONlRACTOR SHALL COOR DINA TE THE NECESSARY INSPECTIONS WITH THE PROFESSIONAL 
CERTIFYING THE CONSlRUCTION. THE GEOTECHNICAL ENGINEER IS TO ENSURE TH AT HIS/HER INSPECTIONS ARE 
PERFORMED DURING AND FOLLOWlNG CONSlRUCTION OF THE SWP /BMP IN ACCORDANCE WITH THE CURRENT JAMES 
CITY COUNTY ENVIRONMENTAL DIVISION REQUIREMENTS. 

ALL PIPE JOINTS IN FILL AREAS TO BE WRAPPED WITH FILTER FABRIC. 

\IDOT IS-1 {INLET SHAPING) SHALL BE PROVIDED IN ALL SlRUClURES WITH 2 OIR MORE PIPES. 

A VIRGINIA STORMWATER MANAGEMENT PROGRAM {VSMP) PERMIT IS REQUIRED PRIOR TO CONSlRUCTION ACTIVITIES. 

10. EC-2 MATTING SHALL BE PROVIDED ON ALL SLOPES STEEPER THAN 4: 1. 

11. EC-3 MATTING SHALL BE PROVIDED ON ALL SLOPES STEEPER THAN 3: 1. 

SSfl6A 
18" ES-1 

INV=110.80 
UN5P[Cff:",'[[! VVIDTl-i V[PCO "V!RGINlA 

'~~f·~·~V~"·1!Jj'"~c~"~,1., fVAY [AS[Mt)/I J: 95, ·~~t;F; 315-3.16, 
VEPCO PLAT BO· 2, PAGE 284 
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BMP MAINTENANCE AND INSPECTION REQUIREMENTS 

A MAINTENAN2E PROGRAM IS ~EQUIRED TO ENSURE THE STORMWATER \1ANAGEMENT (SWM) / 
BEST MANAGEMENT PRACTICE (BMP) FACl'_ITY FUNCTIONS AS DESIGNED AND TO PROVIDE FOR 
REASONABLE AESTHETIC CONDITIONS. PROPER MAINTENM,CE 1S ENCOURAGED TO PREVENT 
THE INTRODUCTION OF DEBRIS AND SEDIMENT AT INFLOW LOCATIONS, PRETREATMENT AREAS, 
THE BMP ITSELF, ITS PRIN~IPAL CCt\ TROL STRUCTURES, ANO DOWNSTREAM WATERWAYS. 
FOLLOWING INSTALLATION AND ESTABLISHMENT OF VEGE~A~ION IN DISTURBED SITE ARE.·AS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAS~ QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CCt\DITIONS, SEDIMENT REMOVAL WLL BE REQUIRED ONCE 
EVERY 5 TO 10 YEARS. IF OTHER CONSTRUCTION OR RELATED LANO-DISTURBING ACTllVITIES 
ARE PERFORMED UPSLOPE OF THE BMP, ADEQUATE PROTECTION MEASuRES SHOJLD 3E 
IMPLEMENTED WITH INSPECTIONS PERFOR~ED AT LEAST ONCE WEEKLY. 

THE OWNER OR ITS DESIGNATED REPRESENTATIVE WILL INSPECT THE SWM/BMP STRUCTURE 
AFTER EACH SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEl<END 
OR HOLIDAY OCCURS. A SIGNIFIC.ANT RAINcALL FOR Tc11S STRUCTURE IS DEFINED AS ONE (1) 
INCH OR \1CRE OF GAUGED RAINF.ALL Wl~HIN A 24-HOUR PER:oo. ONCE PER YEAR (l~ORE 

OR LESS) A REPRESENTATIVE OF THE cou~ TY MA y .JQINTL y INSPECT THE STRUCTURE. 
APPROPRIATE ACTION, 0E~FORMD AT THE COST OF THE OWNER Wll_L BE TAc<EN TO ENSURE 
APPROPRIA-E MAINTENANCE. KEYS TO LOCKED ACCESS POINTS OR STRUCTURES SHA.LL BE 
MADE AVAILABLE TO THE COUNTY UPON REQUEST. 

BMP DESCRIPTION: THE BMP SERVES A DRAINA.GE AREA 0° 9.60 ACRES. THE FACILITY IS A 
10 POINT, WET- TYPE DETENTION FACILITY, COUNTY TYPE A-3 BMP. A WET- TYPE DEl::NTION 
0 0ND PERMANENTLY STORES RUNOFF AND HAS A NORMAL POOL CURING NON-RAINFAlL 
PERIODS. TYPICALLY DRAW DOWN TIMES RANGE FROM 24 TO 72 HOURS FOLLOWING A. STORM 
EVENT. PRINCIPAL STRUCTLRES ASSCCIATED WITH Tf"E BMP CONSIST OF A 24-INCH INFLOW 
STOR~ DRAIN, .A 48-INCH VERTICAL RCP RISER. THERE IS 1 OPENING IN THE RISER TO 
PROVIDE FOR WATER QUALITY DRAWCOWN ANQ TO OFFER CONTROL FOR THE 1-, 2- ANO 10-
YEAR DESIGN STORM EVENTS. DURING THE 100-YEAR STORM, THE ~AXIMUM WATER LEVEL 
SHOULD RISE TO ABOUT 3.0 FEET ABOVE THE TOP OF THE RISER AND WITHIN 1 FOOT BELOW 
THE TOP OF DAM. 

INSPECTION AND MAINTE~ANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASU~ES: 

1. NSPECT FOR SEDIMENT BU'LDUP BY VISUAL OBSERVATION AND A PHYSICAL 
DETERMINATION OF SEDIMENT DC:PTH WITHIN SEDIMENT FOREBAY AREA. SEDIMENT 
REMOVAL IN THE FOREBAY SHALL OCCUR EVERY 5 TO 7 YEARS OR AFTER 503 OF 
TOTAL FOREBAY CAPACITY HAS BEEN LOST. IF THE DEPTH OF SEDIMENT REACHES THE 
DEPTH OF 2 ' _ 0 " ABOVE THE BOTTOM OF THE SEDIMENT FOR EBAY (OR CLEANiOUT 
ELEVATION OF 98.5), REMOVAL IS REQUIRCD. AT T~E SAME TIME, OR AT LEAST ONCE 
PER YEAR, CLEAN PRETREATMENT DEVICES, THE RISER BOTTOM, AND OUTLET FIPES OF 
ACCUMULATED SEDIMENTS. DISPOSE OF SEJIMENTS REMOVED 0 ROM THE FACILITY AT AN 
ACCEPTABLE DISPOSAL AREA. ('10TE: CLEAN OUT ELEVATION CORRESPONDS TO 10 
PERCENT OF THE WATER QUALITY VOLUME). 

2. PERFORM MAINTENANCE MOWING OF POND GRASSES AT LEAST TWICE EACH YEAR 
GRASSES SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER 
EMERGENCE OF THE HEADS ON COOL SEASON GRASSES AND IN LATE FALL TO PREVENT 
SEEDS OF ANNUAL WEEDS FROM l~A TURING. MO'MNG OF LEGUMES CAN BE LESS 
FREQUENT. TREES, SHRUBS, AND WOODY VEGETATION ARE NOT Be PERMITTED TO GROW 
ALONG OR ON A.NY PART Oc THE EMBANKMENT, THAT WAS CONSTRUCTED USING 
ENGINEERED (COMPACTED) FILLS. 

PERFORM SOIL SAMPLING ON STABILIZED POND SQl.L AREAS AT LEAST ONCE EVERY 4 
YEARS. SOIL SAMPLING AND TESTING SHOULD BE PERFORMED BY QUALIFIED 
INDEPENDENT SOIL TESTING LABORATORY SUCH AS VPl&SU. APPLY ADDITIONAL LIME AND 
FERT 1 LIZER IN ACCORDANCE WITH TEST RECOMMENDATIONS. 

BMP CONSTRUCTION NOTES 

1. SITE PREPARATION: 
THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT COVER IN CONSTRUCTION AREA TO REMOVE ALL UNSUITABLE 
MATERIALS. THE UNS'JITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL lflCLUDE ALL TOPSOIL, DEBRIS AND VEGETABLE 
MATTER, INCL~OING STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICH MAY BE U~SUITABLE FOR USE IN THE PERMft.NENT 
CONSTRUCTION. 

2. EMBANKMENT: (EXISTING GROUND, REPLACEMENT OF UNSUITABLE MATEillALS AS NEEDED) 
TrlE EXPOSED SUB GRADE SOILS SHP.LL BE CAREFULLY INSPECTED BY TCE GEOTECHNICAL ENGINEER ANY UNSUITABLE MATERIALS 
THUS EXPOSED SHALL BE REMOVED AND REPLACED WITH A WELL COMPACTED, SUITABLE MATERIAL. DENSITY TESTING, P.T THE 
DISCRETION OF THE OWNER/GEOTECHNICAL ENGINEER, SHALL BE PERFOC<MED AT THIS TIME. THE EMBANKMENT FOUNDATION SHALL 
BEAR ON FIRM AND STABLE EXISTING SUB-GR.ADE WHICH H.AS BEEN PREPARED SO AS TO REMOVE ALL ORGANIC, LOOSE, AND 
GENERALLY UNSUITABLE MATERIAL. THE FILL MP.TERIAL SHALL BE TAKEN FROM APPROVED BORROW A.REAS. IT :CHALL BE CLEAN 
MINERAL SOIL, FREE OF ROOTS, WOOD VEGETATION, OVERSIZED STONES, ROCKS, OR OTHER OBJECTIONABLE M~.TERIALS. SUITABLE 
SOLS FOR CONSTRUCT,QN OF THE DAMS WOULD CONSIST OF CLAYEY SAND (SC) WITH A MINIMUM PL~STICITY INDEX (Pl) OF 20 
OR BETTER MATERIP.L SUCH AS A SANDY LEP.N OR FAT CLAY (CL OR CH) MATERIAL. THESC: MATERIALS SHALL BE PLACED IN 
HORIZONTAL JFTS NO~ EXCE':DING 8 INCHES I~ LOOSE THICKNESS, MOISTURE CONDITIONED TO WITHIN -13 TO +33 OF THE 
OPTIMUM MOISTURE CONTENT, AND COMPACTED TO A MINIMUM 953 OF THE MAXIMUM DRY DENSITY OBTAINED IN A.CCORDANCE 
WITH ASTM SPECIFICATION D-698, STP.NDARD PROCTOR METHOD. SIDE SLOPES SHOULC BE SEEDED TO PROMOTE VEGETATION 
GROWTH AND FURTHER ADD STABILITY OF THE SLOPES. 

3. PRINCIPAL SPILLWAY: 
THE BO~TOM CF THE SPILLWAY RISER coUNDATION BASE EXCAVATION SHALL BE OBSERVEC BY THE GEOTECHNICAL ENGINC:ER TO 
ENSURE THAT ALL UNSUITABLE AND LOOSE MATERIALS ARE REMOVED AND THAT ACCEPTABLE BEARING CO~DITIONS EXIST IN THE 
FOUNDATION'S BASE. ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE SHALL BE WATERTIGHT CONSTRLCTION. PERVIOUS 
MATERIALS SUCH AS SAND, G'AVEL OR CRUSHED STONE SHALL NOT BC: USED AS BACKFILL AROUND THE BARREL. FILL MA TERI AL 
SHALL BE PLACED AROUND THE PIPE IN 4 INC~ LAYERS AND COMPACTED BY HAND TO THE SAME DENSITY A.S THE EMBANKMENT. 
A MINIMUM OF TWO FEET OF FILL SrlALL BE HAND-COMPACTED OVER THE BARREL BEFORE CROSSING IT WITH CONST,JCTION 
EQUIPMENT. 

NOTE: 

"DRY" STORAGE. 

4 259 C. Y. REQUIRED \il 1173 C.Y PROVIDED 

THE RISER STRUCTURE IS TO BE PROVIDED WITH KOR-N-SEAL 
'.OR EQUIVALENT) BOOTS FOR DISSIMILAR PIP': M.ATERIALS 

4 

_1~0"'0-'-Y'-'R_W~S=E~=-1~0~5~. 6~0~ _____ 1 r-::: 
10' AQUATIC 

BENCH 
10YR WSE=103.94 
2YR WSE=102.57 
1YR WSE=102.38 

"WEI" ELEV.=100.00 

1 LJ 
BOTTOM ELEV=97.00 4 

"WET" STORAGE 
259 C. Y. REQUIRED 
767 C. Y. PROVIDED 

REMOVE EXISTING 
PERFORATED PIPE 

L5" PVC 

~ W/3" ORIFICI: 
INV=100.00 

I 

IN\/=98.00 

48" RISER 

INV=99.80 

NOTE: ALL CONNECTIONS TO 
RISER SHALL BE WATERTIGHT 

CONVERSION TO BMP 

67 CY. / AC "DRY" STORAGE 
643 C. Y. REQUIRED 

1173 C.Y. PROVIDED 
10' AQUATIC 

BENCH 

N.T.S. 

25YR WSE= 104.22 
2YR WSE= 1 02.52 

TOP=107.60 

EX. 18" CMP 

TOP=107.60 

~8" RISER 

4. IN STABILIZED POND AREAS, IF VEGETATION COVERS LESS THAN 40 3 OF SOIL "DRY" ELEV.=102.40 

SURFACES, LIME, FERTILIZE AND SEED IN ACCORDANCE VHH RECOMMENDATIONS FOR NEW 
SEEDLINGS. IF VEGETATION COVERS MORE THAN 40 % BUT LESS THAN 70 % OF SOIL 
SURFACES, LIME, FERTILIZE AND OVER SEED IN ACCORDANCE WITH CURRENT SEO:DING 
RECOMMENDATIONS OR REQUIREMENTS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL 
HANDBOOK (\'ESCH). 

5. PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTION AND CREST SPILLWAY FOR 
THE OBSERV.~NCE OF COLLECTED TRASH AND DEBRIS. IMMEDIATELY REMOVE ANY TRASH 
OR DEBRIS THAT PREVENTS THE MOVEMENT OF WATER. REMOVE ANY TRASH ANO clTTER 
DOWNSTREAM A~D AT STORM DRAIN OR CHAN~EL INFLOW LOCATIONS TO l~AINTAIN THE 
INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS CF THE FACILITY FOR DAMAGE. 
STRUCTURAL INSPECTION SHALL BE PERFORMED ON "HE CONCRCTE RISER, TRASH RACK, 
ORIFICES/WEIRS, OUTLET BARREL AND POND EllBANKMENl EXPOSED MET.~L SURFACES 
SHALL BE RE-PAINTED OR RE-GALVANIZED TO MINIMIZE RUST DAMAGE OR REPLACED IF 
RUST DAMAGE IS IRREVERSIBLE. IF DAMAGE IS EVIDENT, FURTHER INVESTIGATION; BY A 
PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE INTEGRITY OF THE 
STRUCTURE.ANY REPAIRS MADE TO THE PRINCIPAL SPILLWAY (RISER OR BARREL) SHALL 
BE REVIEWED BY A PROFESSIONAL ENGINEER. VERTICft.L TRENCHING TO EXPOSE TIHE 
BARREL SHALL NOT BE ALLOWED UNDER ANY CIRCUMSTANCES. THE TRENCH SIDE SLOPES 
SHOULD BE STEPPED BACK AT A 2: 1 SLOPE, MINIMUM. 

7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR 
SIGNS OF ANIMAL/RODENT BORROWS OR SLOPE EROS:ON. IMMEDIATELY PERFOR~~ 
NECESSARY REPAIRS, REFILLING OR RES"EDiNG. 

8. PERFORM YEARLY OBSERVATIONS OF PERIMETER AREAS SURROUNDING THE FACILllTY TO 
ENSURE CHANGES IN LAND USE, TOPOGRAPHY, OR ACCESS HAVE NOT OCCURRED AND DO 
NOT AFFECT THE OPERATION, MAINTENANCE, ACCESS, OR SAFETY FEATURES AS 
PROVIDED. APPROPRIATE ACTION IS REQUIRED TO ENSURE .ADEQUACY AND TO PROVIDE 
A CLEAR, SAFE PASSAGE FOR MAINTENANCE VEHICLES TO THE ENGINEERED EMBANKMENT 
AND PRINCIPAL FLOW CONTROL STRUCTURES. 

9. RECORD KEEPING. TfcE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP 
REASONABLE, ACCURAT'C WRITTEN RECORDS OF INSPECTIONS PERFORMED FOR THE 
STRUCTURE. RECORDS SHALL DOCUMENT ROUTINE MAINTENANCE AND/OR REPAIRS 
PERFORMED. COPIES SHALL BE PROVIDED TO THE COUNTY UPON REQUEST. 

10. THE FACILITY SHAcL NOT ACCEPT ADDITIONAL DRAINAGE Oil BE MODIFIED IN ANY WAY 
WITHOUT PRIOR CONSENT OR APPROVAL BY THE ENVIRONMENTAL DIVISION OF JAMcS CITY 
COUNTY. 

3' WIDE TO? 

24" FES 
INV=100.0 

RIP RAP OUTLET 
PROTECTION 

'---EXISTING GRJU'lD 

"WET" ELEV.= I 00.00 

CcEANOUT ELEV.=98.50 

BOTIOM ELEY.=97.00 

SEDIMENT CLEANOUT ELEVATION 
"WEr STORAGE REDUCED rn 33 C. Y. 

317 CY. REQUIRED 
464 C. Y. PROVIDED 

6"x6"x6" 
PVC TEE 

INV=99.80 

EX. 18" CMP 

PVC W/3" ORIFICE 
INV=1 DO.JO 

67 C. Y. / AC "WET" STORAGE 
643 C Y. REQUIRED 
767 C. Y. PROVIDED 

MINIMUM STORAGE VOLUME 
AND SEDIMENT STORAGE NOTE: ALL CONNECTIONS TO 

RISER SHALL BE WATERTIGHT 

Source: VA. DSWC. 

l'.2{,!lvl l:J? C VL~: 1N 
• Shown w/ 1 /2" anti-vortex plate 

Trash rack manufactured 
by Plastic Solutions Inc. 
540-722-4694 

Top af riser 

Precast risE-r 
segment with 

flat top 

Plate 3.14-1 

l ELEV=99.5 

24" RCP -~-:h;::;;=t::I . . _ __y_"_wET" ELJ;.V.=10100~.o~~~~~L_J_ ____ ~'--'=-----
.. - FOREBAY VOLUME _ 

.)d)ikf-,;,MW>:'?c1 52 C.Y. REQUIRED t-[ -' ---~I 
8" reinforced concrete pipe 

CLASS I EROSION 
CONTROL STONE 

CHECK DAM 

A 61 C.Y. PROVIDED \ 
BOTIDM ELEV.=97.D -10' AQUATIC BENCH 

SEDIMENT FOREBAY SECTION 
N.T.S. 

Sect. A-A 

PART NO 

PYD 48 
(Modified) 

48" MH1 Pre Cost 
Base Unit 

Precast riser 
s-agmenl 

with base 

NOlE· CUSTOM SIZES AVAILABLE UPON REc;UEST Elev, 8-8 

48" PYRAMID 
TRASH RACK 
WITH CONCRETE RISER 

DAS1lC 
SOLUTIONS 

INC 

240 Mdlhee Rood 

P .0. Elax 43813-

Winche8ter VA 22604 

54-0-722-4&94 
"ww.pla~Hc-eol ~t100.c(lm 
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NOTE: PLANTS IN AREAS NOT 
INCLUDED IN REQUIREMENT CHART, 
BUT ARE REQUIRED ARE LABELED 
WITH RESPECTIVE PLANTS ON 
PLAN AS FOLLOWS: 
DS: DUMPSTER SCREENING 
PLS: PARKING LOT SCREEING 
US: UTILITY SCREENING 
BMP: BMP SCREENING 

NEW PLANT LABEL TEXT 

GRAPHIC SCALE 
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SCALE: 1" = 30' 
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p '1(.'-r," I(' 'T F WAY CASEMENT 
n- K 95, AGE 375--316, 
VFPCO PLAT BO J, /-'AGE 284 

UVI 

·i 
i '• 

1 CECA Y""°' 
' 50 CHLA PL/BIO . 

··. ~ ~10 1 NYSY , 
~ -~ PL/BIO 

4 CHLA 
IO 1 QUPH 

PL/BIO 

1 CHVI 
PL/BIO 

1 UST 
PL/BIO 

· .. \ ... 
•1 ACRU 
PL 

- ~J~ 
_,./""~ 

**7 MYCE 
NY 

NOTES: 
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1. SEE SHEET 16 FOR PHASED PARKING. 
PLANTS INDICATED WITH SINGLE ASTERICKS '•' 
ADJACENT TO CALLOUT SHALL BE IN THE 
FUTURE PHASE. 
2. PLANTS INDICATED WITH DOUBLE 
ASTERICKS '**' ADJACENT TO THE CALLOUT 
SHALL BE EVERGREEN PLANTS PROFFERED TO 
BE 125% SIZE OF ORDINANCE REQUIREMENT. 
SEE LANDSCAPE SCHEDULE. 
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SCALE: 1" = 30' 

I 
LIGHTING SCHEDULE 

s~ 
I FIXnJRE MOUNTING 1 POLE TYPE/ MOUNTING FIXlURES I •TOTAL 

tc:E:'t' I TYPE HEIGHT INSlRUClflONS PER POLE FIXlURES 
I 

' 

I EMCO AVALUME, 40D WAIT METAL HALIDE, I 
-

T VALMONT ROUND TIAPERED DIRECT 
TYPE IV DISTRIBUTION, HOUSE SIDE i BURIAL ALUMINUM POLE, COLOR 

I 

A 
i SHIELD, FULL CUT OFF CLEAR FLAT GLASS I 25' BLACK, 25' MOUNTING HEIGHT 2 AD TYPE 1 , LENS, COLOR BLACK. ORDER . 

\ CODE: 24D8-4D6016TE-01-0BL A I COOE:AVA-1-F-4DDPSMH-QUAD-BLP-HS I 

I 
-----------

-- -- -
1 
EMCOAVALUME~4oa-Vli:iT METAL-HALloEl ---

---1--------~ ------- --- ------ -·--- -----1----------- ----- .. ---

VALMONT ROUND TAPERED DIRECT 
· TYPE IV OISlRIBUllON, FULL CUT OFF I BURIAL ALUMINUM POLE, COLOR 

I 

A 
FLAT GLASS LENS, COLOR BLACK. ORDER I BLACK, 25' MOUr-lTING HEIGHT B D TYPE 25' I 1 

B I CODE: AVA-1-3-4DOPSMH-QUAD-BLP 
I 

CODE: 2408-4060 6TE-D1-DBL 

I I 

-- ---- -- ----- -- --- I -- ---~-- ~ ~ EMCo AVALUME~400 WATI -METAL HALIDE, 

, __ -r-VALMONT ROUNIJ TAPERED 
I TYPE Ill DISTIRIBUTION, FULL CUT OFF I ANCHOR BASE ALUMINUM POLE, 

A 
CLEAR FLAT GLASS LENS, TWIN POLE 25' COLOR BLACK, 25' MOUNTING 2@180" I 8 c~ w;E ] MOUNT AT 130·. coLoR BLACK. ORDER ] 

I 

HEIGH] 
I POLES/16 v CODE: AVA-2-3-40DPSMH-QUAD-BLP CODE: 2208-45805T4-D2-DBL FIXTURES 

i I I 
1. NOTE: IN THE EVENT OF DISCREPANCIES BETWEEN THE PLAN AND THE LIGHTING SCHEDULE, THE PLAN SHALL GOVERN. 
2. THE LIGHTS LABELED WITH AN ASTERICKS (*) SHALL BE SET ONTO CONCRETE FIOOTING AS SHOWN ON DETAILS; 

SEE SHT. 12. 

LIGHTING NOTES 

1. THIS DRAWING IS INTENDED SOLELY FOR 
THE PURPOSE OF DESIGNATING EXTERIOR 
LIGHTING FIXTURES AND FIXTURE LOCATIONS; 
AND DEPICTING ASSOCIATED ILLUMINANCE 
VALUES. 

2. INSTA~LATION OF POLES AND LIGHTING 
FIXTURES SHALL B~ IN ACCORDANCE WITH 
MANUFACTURERS INSTRUCTIONS. 

3. CONTRACTOR SHALL ENSURE LIGHT 
FIXTURE, POLE AND BASE ARE COMPATABLE. 

4. CONTRACTOR SHALL WIRE IN CONDUIT TO 
PANEL PROVIDED. 

5. SOURCE OF ELECTRICAL POWER, CIRCUITRY, 
WIRE SIZE AND ANY OTHER ELECTRICAL 
REQUIREMENTS ARE TO BE RESOLVED 
BETWEEN THE OWNER AND THE CONTRACTOR. 
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JAMES CITY COUNTY LANDSCAPE REQUIREMENTS 

AREAS TREES AND SHRUBS . EXISTING PLANT CREDITS*** BIORETENTION LANDSCAPE REQUIREMENTS 

KEY LANDSCAPE YARD QUANTITY COUNTY REQ. RA TIO MIN. NUMBER REQUIRED I SUPPLEMENTAL* MIN. NUfABER REQUIRED NEW PLANTINGS PROVIDED FYR TYPE CREDITS NY TYPE CREDm SY TYPE CREDITS AREAS TREES AND SHRUBS 

50' FRONT YARD 26,464 SQ.FT. 1 TREE: 400 SQ.FT. AND 66 TREES "' :26 OECQJ\JOOS SHADE 
2,600 SQ.FT. 7 TREES ... 

15-25:0:: 1(1-17 CRNAMENTAL 15-25:0:: 

FYR Richmond Rood 3 SHRUBS: 400 SQ.FT. "' 2~ LG mRCRWI ~-:i: 

198 SHRUBS "' " """"" 0 SHRUBS '" 
30' FRONT YARD 7,472 SQ.FT. 1 TREE: 400 SQ.FT. AND 19 TREES "' ii D£QDUOUS ~HADf 

N/A 0 TREES "" 15-25': J-5 ORNAKNTAL 15-25:0:: 

FYN Norge Lane "' 7 lG (..elll!EEN "' 3 SHRUBS: 400 SQ.FT. 
56 SHRUBS "' "' '""""' 0 SHRUBS "' 

15' NORlH SIDE YARD 16,640 SQ.FT. 1 TREE: 400 SQ.FT. AND 42 TREES 
.,, 17 IJECIOOOJS SHA[( 

10,134 SQ.FT. 25 TREES 
.,. 

IS-2'i% 11---10 QRNAl.IENTAt 15-25~ 

"' 15 LG E'.tRl>llID '" NY 3 SHRUBS: 400 SQ.FT. 
125 SHRUBS "" ~ '""""' 76 SHRUBS "' 

15' SOUlH SIDE YARD 11,546 SQ.FT. 29 TREES 
.,,. 1.2 DEOOO«!S SH/IDE 10 TREES 

.,, 
1 TREE: 400 SQ.FT. AND ,,_,,,. +-7 CRHAMENTM. 3,863 SQ.FT. 15-25% 

SY "" 10 LG EVERGREEN "' 3 SHRUBS: 400 SQ.FT. 
87 SHRUBS "' "' """""' 29 SHRUBS "' 

15' REAR YARD 7,576 SQ.FT. 1 TREE: 400 SQ.FT. AND 19 TREES '" a DE·CIDUOUS SHADE 
2,890 SQ.FT. 7 TREES 

.,, 
15-25': J-5 ORNA\ffNTAL 15-25il 

RY "' 7 LG £\El!GREEN '" 3 SHRUBS: 400 SQ.FT. 
57 SHRUBS "' 20 El'U1Gll£Elt 22 SHRUBS "' 

PL PARKING LOT 300 SPACES 1 TREE: 5 SPACES AND 60 TREES "' 21 L~ EVE'lGREEN 

N/A 0 TREES "" .. 30 OCCO SHADE 15-25~ 

(LANDSCAPE AREA IS 2 SHRUBS:5 SPACES "' 120 SHRUBS 16% OF PARKING) I "' 60 EWGREEN 

0 SHRUBS "' 
! BLDG 1 O' BLDG PERIMETIER 6,684 SQ.FT. 1 PLANTING UNIT** 33 PLANTING UNITS N/A 0 PLANTING UNITS 
I I I 200 SQ.FT 

* SUPPLEMENTAL PLANTINGS FILL IN lHIN OR DISTURBED AREAS PER SUP CONDITIONS. SEE PLAN lHIS SHEET FOR MORE INFORMATION. 
** 1 PLANTING UNIT = 1 ORNAMENTAL TREE OR FIVE SHRUBS 

3 OJ:Cl[)JOUS SHAD£ 7 TREES 3 DECIDUOOS SH~DE 
1-2 ~Al.IEiHAL 1 ~~t.IENTAL 
~LG~ 3LGE~ 

- E'>ffil3Rfm 198 SHRUBS 91 E'BllllEEN 

- [)[[DtJOUS Slil\OE 0 TREES - D<CIDUQUS Ol1A[E 
- CRiNolENTiil - ~Nl.MEHl.ll 
- LG Elffill!EEN -LG~ 

- '"""""' 0 SHRUBS 
- '"""" 

10 OEODUOOS SHAflE 25 TREES 10 DEODUOOS SHADE 
1,-7 ffiNAMEN!AJ.. 5 OONlltmlTAL 
9 LG E'IERGREEN l:J LG EVE~GREEN 

Z1 EVERGREEN 76 SHRUBS 75 EO'ERGREEN 

+ DEaDUOUS ~ADE 10 TREES + ~EOOOCl.!S -stWlE 
Z rnNAMENTAL Z Ol!NMENT.'J. 
+ LG [\/[R(j'Rffil + LG E>EllGREEN 

10 E'.ffl(REEN 29 SHRUBS " """"" 
J OECIWOOS SHADE 7 TREES 3 DEODIJOOS SHADE 
1 Cl'\NAl.ENTAL 1 ORN.~MENTAf_ 
3 LG EV<RGREEJ.I 3 LG E\£1lGREEN 

8 E\£RGF!EEN 22 SHRUBS Z2~ 

- DECDlJIJJS S!tAD£ 72 TREES Z1 LG E\IE!!GREEN 
- ORNJWENTAL ;(I DEOD SHADE 
- LG EVERGRUN 2T 0011..WEtffAL 

120 SHRUBS n '""""" 
- """"" 

33 PLANTING 13 WEES 
i06 ~UBS 

UNITS 

r) 5• CEDAR VIABLE 1 KEY BIORETENTION AREA QUANTITY REQ. RATIO MIN. NUMBER REQUIRED NEW PLANTINGS PROVIDED 

2 a· -15" PECANS MATURE 4 216" PECANS VIABLE 2 fl 3• HOLLY VIABLE 1 
31 a• -12" CHERRIES MATURE 6 4 2"-6' OAKS VIABLE 4 1 4" DOGWOOD VIABLE 1 BI01 BIORETENTION AREA 1 1,358 SQ.FT. 10 STIEMS/1,000 SF 5 !REES Allil. 9 SHRUBS 5 TREES AND 9 SHRUBS 

1) 10" GUM MATURE 2 4) 1iQ" -14' OAKS MATURE 8 2f 2" -3" POPLARS VIABLE 2 (3: 1 SHRUB/TREE RATIO 

(1) 10' WALNUT 13) 2" -6" WALNUTS VIABLE 13 1 10" POPLAR MATURE 2 MATURE 2 
6) 8" -14" WALNUTS f Bl 2" -6" CHERRIES Bl02 BIORETIENTION AREA 2 2,681 SQ.FT. 10 STIEMS/1,000 SF 9 TREES Mill. 18 SHRUBS 9 TREES Mill. 18 SHRUBS 

~2l 10" MAPLES MATURE 4 MATURE 12 VIABLE B 
(3:1 SHRUB/TREE RATIO 

4 10" CEDARS MATURE 8 12) 2• -6" CHERRIES VIABLE 12 7 8"-1a· CHERRIES MATURE 14 r) 12" OAKS 2l 8" CHERRIES MATURE 4 r) 40" aiERRY SPECIMEN 3 MATURE 6 Bl03 BIORETIENTION AREA 3 2,435 SQ.FT. 10 STIEMS/1,000 SF 8 TREES Allil. 16 SHRUBS 8 TREES Allil. 16 SHRUBS 
2 z4• CHERRIES 218"-12• PINES 1) 14" POPLAR MATURE 2 SPECIMEN 6 MATURE 4 {3: 1 SHRUB/TREE RATIO 

14) 10-22" PINES MATURE 28 13) :2"-6" PINES VIABLE 13 1 2" MAPlE VIABLE 
' 

1 

4) 24•-25• PINES SPECIMEN 12 7) ~· -14" PINES I MATURE 14 14) 2" -6" SASSAFRAS VIABLE 14 
BI04 BIORETIENTION AREA 4 3,515 SQ.FT. 10 STIEMS/1,000 SF 12 TREES AlJQ 23 SHRUBS 12 TREES AND 23 SHRUBS ll 36• PINE 

--
75 SPECIMEN 3 50 (3:1 SHRUB/TREE RATIO 

1 12" CEDAR 'MATURE 2 
FYN 1 SPRUCE . SPECIMEN 3 8105 BIORETIENTION AREA 5 1,320 SQ.FT. 10 STIEMS/1,000 SF 4 TREES AND 9 SHRUBS 4 TREES Mill. 9 SHRUBS -- ( 3: 1 SHRUB /TREE RA Tll 0 
,1) SASSAFRAS VIABLE 1 96 

3~ REDBUDS VIABLE 3 10 STIEMS/1,000 SF BIOS BIORETIENTION AREA 6 1,810 SQ.FT. 6 TREES AlJQ 12 SHRUBS 6 TREES AND 12 SHRUBS 
,2 CRAPE MYRTLES VIABLE 2 NOTIES: (3: 1 SHRUB/TREE RATIO 
1~ 8" CHERRY MATURE 1 1. REAR YARD IS SIMILARILY VEGETATIED AS lHE NORTH & SOUlH YARDS & LIKEWISE 1 8" MAPLE MATURE 2 NOlES: 

2 10" OAKS MATURE 
TREE CREDITS EXCEED COUNTY REQUIREMENT. 1. HATCHED AREAS SHOMI ON PLAN 'MTHIN BICllffiNTION AREAS DENOlE AREAS THAT SHAILL BE COVERED 'MTH A 3• LAYER OF ~ULCH TO BE SPREAD OVER SC!L 4 

,1) 24" PECAN 
2. HATCHED LANDSCAPE ISLANDS S/IOllN ON PLAN DENOlE AREAS THAT SHALL BE COl'ERED 'MTH A 3• LAYER OF MULCH /NSlEAO OF SEEDED AS LAM!. 

SPECIMEN 3 2. lHIE LANDSCAPE YARDS CONTAIN A SHRUB LAYER lHAT SIMILARLY WOULD EXCEED 
(1) 38" PINE SPECIMEN 3 COUNTY REQUIRED NEW PLANTINGS EXCEPT THE RICHMOND ROAD FRONTAGE. SHRUB 

19 SPECllES THAT WERE FOUND INCLUDE, BUT ARE NOT LIMITED TO WAXMYRTILE, PRIVET, 
BEAUTYBERRY, HOLLY, SWEETSHRUB AND SUfAMERSWEET. 

*** EXISTING TREES WERE EITHER SURVEYED & SHOWN AS INDIVIDUAL TREES OR OBSERVED IN THE FlELD BY A LANDSCAPE ARCHITIECT & ARE SHOWN AS A TREELINE. ALL BUFFERS CONTAIN fAORE TREES THAN IS CREDITIED. 

PLANT SCHEDULE 
KEY QTY SCIENTIFIC Nl\ME COMMON NAME S!ZE ~.?ACING ROOT 

CANOPY TREES 

ACRU 30 ACER RUBRUM 'JAMESTOWN' JAMESTOWN RED MAPLE 2 1/2" CAL. AS SHOWN B&B/CONl 
BENI 6 BETULA NIGRA 'DURA HEAT' DURA HEAT RIVER BIRCH 8' HT. AS SHOWN B&B/CONT. 
ILOP 9 ILEX OPACA AMERICAN HOLLY 8' HT. AS SHOWN B&B/CONT. 
LIST 4 LIQUIDAMBAR STYRACIFLUA 'ROl\JNDILOBA' FRUITLESS SWEETGUIJ 2 1/2" CAL. AS SHOWN B&B/CONT. 
MAGR 18 MAGNOLIA GRANDIFLORA 'D.D. BLANCHARD' D.D. BLANCHARD SOUTHERN MAGNOLIA 2 1/2" CAL. AS SHOWN B&B/CONT. 

NYSY 4 NYSSA SYLVATICA '\\1LDFIRE' W:LDFIRE BLACK TUPELO 2 1/2" CAL. AS SHOWN B&B/CONT. 
PITA 6 PINUS TAEDA LCBLOLL Y PINE 8' HT. AS SHOWN B&B/CONT. 
QUPH 12 QUERCUS PHELLOS \\1LLOW OAK 2 1/2" CAL. AS SHOWN B&B/CONT. 
QUV1 10 QUcRCUS VIRGINIANA LIVE OAK 2 1/2" CAL. AS SHOWN B&B/CONT. 
UNDERSTORY TREES 

AMCA 7 AMEL/\NCHIER CANADENSIS 'AUTUMN BRILLIANCE AUTUMN BRILLIANCE SERVICEBf::RRY 8° HT. AS SHOWN B&B/CONT. 
CECA 9 CERCIS CANADENSIS 'FOREST PANSY' FOREST PANSY EASTERN REDElUD 8° HT. AS SHOWN B&B/CONT. 
CHVI 10 CHIONATHUS VIRGINICUS 'RINGETREE 8° HT. AS SHOWN B&B/CONT. 
LABI 2 LAGESTROEMIA X BILOXI BILOXI CRAPE ~YRTLE 8' HT. AS SHOWN B&B/CONT. 
MAVI 14 MAGNOLIA V1RGINIANA SWEETBAY MAGNOLIA 8' HT. AS SHOWN B&B/CONT. 
PRSE 5 PRUNUS SERRULATA 'KWANSAN' KWANZSAN CHERRY 8' HT. AS SHOWN B&B/CONT. 
SHRUBS 

ABCA 15 ABELIA X 'CANYON CREEK' CANYON CREEK GLOSSY ABELi/<\ 22"-24" HT. 4' o.c. B&B/CONT. 
AZRO 20 . AZALEA 'ROBLEJA' PP#16249 AUTUMN SWEETHEART ENCORE AZALEA 18" -24" HT. 4' o.c. B&B/CONT. 
CADI 10 CALLICARPA DICHOTOMA 'EARLY AMETHYST' EARLY AMETHYST BEAUTYBERR Y 22"-24" HT. 5' 0.C. B&B/CONl 
CLAL 43 CLETHRA ALNIFDLIA SUMMERSWEET U'-24" HT. 4' o.c. B&B/CONT. 
HYMA 14 HYDRANGEA MACROPHYLLA 'ENDLESS SUMMER' ENDLESS SUMMER HYDRANGEA 22" -24" HT. 4' O.C. B&B/CONT. 
ILGL 108 ILEX GLABRA 'SHAMROCK' SHAMRCCK INKBERRY 18"-24" HT. 4' o.c. B&B/CONT. 
llMB 4 ILEX MESERVEAE 'CHINA BOY" CHINA BOY BLUE HOLLY 18"-24" HT. 8' O.C. B&B/CONT. 
llMG 26 ILEX MESERVEAE 'CHINA GIRL' CHINA GIRL BLUE HOLLY 18"-24" HT. 8° o.c. B&B/CONT. 
ILVO 56 ILEX VOMITORIA 'NANA' DWARF YAUPON HOLLY 36" HT. 4' o.c. B&B/CONT. 
ITV! 42 ITEA VIRGINICA 'HENRY'S GARNET HENRYS GARNET VIRGINIA SWEETSPIRE 22"-24" HT. 4' o.c. B&B/CONT. 
LEAX 17 LEUCOTHOE AXILLARIS COASTAL DOGHOBBLE 18°-24" HT. 5' o.c. 6&B/CONT. 
MYCE 59 MYRICA CERIFERA SOUTHERN WAXMYRTLE 18" -24" HT. 8° 0.C. E&B/CONT. 
RHIN 9 RHAPHIOLEPIS IND:CA 'ELEANOR TABOR' ELEANOR TABOR INDIAN HAWTHORN 18"-24" HT. 4' 0.C. B&B/CONT. 
RHMA 11 RHODODENDRON MAXIMUM 'ROSEUM' ROSEBAY RHODENDRON 18"-24" HT. 6° o.c. B&B/CONT. 
RORA 32 ROSA X 'RADTI<O' DOUBLE KNOCKOUT ROSE 22"-24" HT. 3' o.c. B&B/CONT. 
SANI 8 SAMBUCUS NIGRA 'EVA' BLACK LACE ELDERBERRY 18" -24" HT. 4' 0.C. B&B/CONT. 
VIOE 29 VIBURNUM DENTATUM 'SLUE MUFFIN' BLUE MUFFIN ViBURNUM 22 00-24" HT. 3' 0.C. 8&8/CONT. 
VITI 43 VIBURNUM TINUS 'COMPACTUM' SPRING BOQUET VIBURNUM 18 00 -24" HT. 8' o.c. B&B/CONT. 
WEFL 5 WEIGELA FLORIDA 'WINE AND ROSES' WINE AND ROSES WEIGELA 22 00-24" HT. 3' 0.C. B&B/CONT. 
GRASSES & VINES 

CHLA 508 CHASMANTHIUM LATIFOLIUM NORTHERN SEA OATS 1 QT POT 24" o.c. CONTAINER 

DECA 562 DECHAMPSIA CESPITOSA l\JFlED HAIR GRASS 1 QT. PDT 24" O.C. CONTAINER 

AQUA *i64 LEERSIA ORYlOIDES RICE CUTGRASS PEAT POT 12" o.c. CONTAINER 

LOSE 4 LONICERA SEMPERVlRENS 'MAJOR WHEELER' MAJOR WHEELER HONEYSUCKLE #1 CONT. 6° 0.C, CONTAINER 

PAV1 378 PANICUM VIRGATUM 'SHENANDOAH' SHENANDOio,H S\\1TCHGRASS #1 CONT. 24" D.C, CONTAINER 

AQUA *164 PONTEDERIA CORDATA PICKEREL\\£ED 1 QT. POT 24" O.C. CONTAINER 

AQUA '164 SAURES CERNUUS LIZARD'S TAIL 1 QT. POT 24" o.c. CONTAINER 

AQUA *164 SCIRPUS PUNGENS THREE SQUARE 1 QT. POT 24" O.C. CONTAINER 

EVERGREEN BUFFER PLANTS 125% SIZE OF ORDINANCE'" 

ILOP 10 ILEX OPACA AMERICAN HOLLY 10°-12' HT AS SHOWN B&B/CONT. 

MAVI 2 MAGNOLIA V1RGINIANA SWEETBAY MAGNOLIA 10'-12' HT. AS SHOWN B&B/CCNT. 

ILMB 3 ILEX MESERVEAE 'CHINft. BOY" CHINA BOY BLUE HOLLY 22 00 -24" HT. S' 0.C. 8&3/CONT. 
ILMG 17 ILEX MESERVEAE 'CHINA GIRL' CHINA GIRL BLUE HOLLY 2200-24" HT. 8' o.c. B&B/CONl 

MYCE 16 MYRICA CERIFERA SOUTHERN WAXMYRTLE 22"-24" HT. 8' o.c. B&B/CONT. 

VITI 27 V1BURNUM TINUS 'COMPACTUM' SPRING BOQUET VIBURNUM 22" - 2 4'' HT. 8' o.c. B&B/CONT. 

' PLANT QUANTITIES BASED ON 50% OF TOTAL AQUATIC BENCH AREA. 
" WHERE BIORETENTION OCCURS \\1frllN PARKING LOTS, ANO WHERE FEASIBLE. REQUIRED PARKING LCH PLANTING HAS BEEN UTILIZED TO SATISFY BOTH REQUIREMENTS. 
"' EVERGREEN TREES & SHRUBS PRCFFERED TO BE 125% SIZE OF ORDINANCE ARE lNDICATED ON PLAN BY" ADJACENT TO CALLOUT. 

COMMENTS 

CLUMP 
15' o.c 

LIMB UP LOWER BRio,NCHES 

10' o.c. 

6: 1 FEMALE TO MALE RA TIO, DISTRIBUlE 

6: I FEMALE TO MALE RA TIO, DISTRIBUTE 

UNf"OR.i.ILY THi!CIJGIHX.IT PRESCRIBED AR£A 
DISTlllBUTE (lR(l.IPS OF 5-10 PWITS 

UNIFORMLY THROOGHWT PRESCRIBED AREA 
DIS"IBll:k.lfE GRO!JPS Cf" 10-20 fV.NTS 

UNIFORMLY lHROUCl'WT PRESCRIBED AREA JJST i\80\'E WAT£Rl..lm: 
OISIBIBUTE GROOPS IF 5--10 PLANTS 

UNFOflMLY TIHf!QJGHOOT PRESOIUJfJJ ~Rl'A 
OIO.TRl8UTE GROU>S IF !-ID PlJiNTS 

15' 0.C. 

GENERAL NOTES: 

1. 1HIS SHEET SET IS FOR PLANT MA"ERIAL PURPOSES ONLY. SEE SHEETS FROM OTHC::R DISCIPLINES, I.E. CIVIL, ELECTRICAL, ARCHITECTURAL, ETC. FOR THE MOST CURRENT INFORMATION PERTAINING TO THOSE DISCIPLINES. 

2. ALL PLANT MATERIALS SHAL_ MEET THE ~INIMUM STANDARDS & SPECIFICATIONS DESCRIBED IN THE "AMERICAN STANDARD FOR NURSERY STOCK," LATEST EDITION, PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN. 

3. ALL PLANT MATERIAL SHALL BE INSTALLED AS SPECIFIED IN THE VNLA STANDARDIZED LANDSCAPE SPECIFICATIONS LATEST EDlllON. 

4. THE CONTRACTOR SHALL SUPPLY ALL NEW PLANT MATERl.~L I~ QUANTITIES SUFFICIENT TO COMPLETE ALL PLANTING SHOWN ON THE DRAWINGS. WHEC\i': DISCREPANCli':S EXIST BETWEEN THE PL?.NS & THE PLANT LIST, THE PLANS 
SHALL TAKE PRECEDENCE. 

5. AREAS DISTURBED BY CONSTRUCTION NOT OTHERWISE PLP.NTED OR COVERED IN SITE CONTRACT ARE TO BE SODDED OR SEEDED WITH A STATE CERTIFIED TURF TYPE TALL FESCUE VARIETY SELECTED FROM THE FOLLOWING LIST 

BILTMORE, BINGO, COCHISE Ill, CONSTITUTION, COYOTE II, CROSSFIRE I, ENDEl'.VOR, FIDELITY. GOOD-EN. GRANDE, GREE~KO:EPER WAF. 
INFERNO, KALAHARI, ~ AGELLAN, MASTERPIECE, ONYX. PADRE, PICA.SSO, PENN I 901, 
QUEST, RAPTOR, REBEL EXEDA, REMBRANDT, RENDITION, S' 8250, SR 8300, TARHEEL, TlTP.NIUM, WATCHDOG, WOLFPACK, WPEZE. 

6. GROUPINGS OF PLANTS SHALL BE MULCHED IN CONTINUOUS BEDS. 

7. TREES SHALL NOT BE STAKED UNLESS SPECIFICALLY NOTED ON THE PLANTING PLAN. 

8. PLANT SUBSTITUTIONS WILL NOT BE MADE WITHOUT THE WRITTEN CONSENT OF THE OWNER/OWNER'S AGENT AND THE GOVERNING 
MUNICIPALITY PRIOR TO INSTALLATlON. 

9. ALL INSTALLED PLANT MATERIAc SHALL BE SUBJECT TO REGULAR MAINTENANCE, INCLUDING FECITIUZATION, PRUNING, REPLACEMENT, 
INSECT & DISEASE CONTROL, WATERING, MULCHING, & WEED CONTROL. 

10. CONTRACTORS ARE RESPONSIBLE FOR LOCATING & AVOIDING UTILITIES & UTILITY EASEM':NTS DURING LANDSCAPING OPERATIONS . 

11. IF A DISCREPANCY EXISTS BETWEEN THE PLANT QUANTlTlES SHOWN ON THE SCHEDULE AND THE PLANS, THE PLANT QUANTITIES 
SHOWN ON THE PLAN OVERRIDES 1HE QU.~NTITIES SHOWN ON THE SCHEDULE. 

12. EXISTING PLANT MATERIALS BEYOND PLANTING LIMITS ARE NOT TO BE DISTURBED. THE CONTRACTOR SHALL ADJUST PLACEMENT 
TO ENSURE MINIMAL DAMAGE TO EXISTING PLANTS ANJ OPTIMAL GROWING CONDITIONS FOR 
THE NEW MATERIAL. 
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~---- SET TOP iQF ROOlBALL 3• ABOVE FINISH GRADE; COVER 
EDGES OF ROOlBALL W/ SOIL, TAPERING DOWN TO 
SURROUNDING SOIL LINE; CUT ROPE SURROUNDING 
CROWN OF SHRUB AFTER BACKFILLING BUT BEFORE 
MULCHING. 

~-- 4" HT. SAUCER, FILL 1'11TH SHREDDED 
HARDWOOD MULCH 

EXISTING/IFINISH GRADE 

•.~fltl"'*'°'~- BACKFILL 'W/ NATIVE SOIL; PARTIALLY BACKFILL, WATER 
TO SETTLE: SOIL; FINISH BACKFILLING; TAMP LIGHTLY 

':SAR---- CUT CIRCUING ROOTS; SCARIFY SIDES 
.---~t&'cim~m~~~"'iit~ BEFORE PLANTING; REMOVE BURLAP FROM TOP 1/3 

SECTION VIEW 

SHRUB PLANTING 

1.5X 
ROOT 
BAU. 
TYP. 

SECTION VIEW 

OF BALL ROOT. 

'-------- SCARIFY SIUBSOIL TO MIN. 4" DEPTH 

COMPACTED SUBGRADE 
NOTES: 
1. SPACE IAS SHOWN ON PLAN OR AS INDICATED 
ON PLANT CHART. 
2. WATER llMMEDIATELY AFTER PLANTING 

NOT TO SCALE 

NOTES: 
1. ALL lREES ARE TO BE PLANTED SO TOP OF ROOT BALL IS 3" 
ABOVE FINISH GRADE. 

2. TREE SHALL BE INSTALLED PLUMB & STRAIGHT. 

3. REM01VE TAGS, LABELS & PLASTIC SLEE\>1NG. 

4. DO NIOT WRAP TRUNK. 

5. IF CONTAINER-GROWN, REMOVE TOP OF WIRE BASKET, OR 
REMOVE CONTAINER & CUT CIRCLING ROOT; IF FIELD-GROWN, 
CUT ROPE SURROUNDING BOTIOM OF TREE TRUNK AFTER 
BACKIFIWNG BUT BEFORE MULCHING & REMOVE BURLAP FROM 
TOP 11 /3 OF BALL ROOT 

6. STAKE:: ONLY IF NECESSARY. REMOVE STAKES, WIRES, RUBBER 
HOSES, ETC. AFTER ONE YEAR. 

ATIACH 3 STRANDS NO. 12 PLIABLE STEEL 1'11RE TO STAKE; ENCASE 
1'11RE AROlUND THE TRUNK IN 3/4" DIA. MIN. RUBBER HOSE ABOVE 
FIRST BRIANCH; SECURE ALL ENDS OF CABLE 1'11TH GALV. CLAMPS. 

TURNBUCIKLE 

3" HT. SHREDDED HARDWOOD MULCH; KEPT AWAY FROM 
TRUNK 

3" ~ x 8"-0" CEDAR STAKES, 3 PER TREE. STAKES TO BE 
SAME HEllGHT, DRIVEN IN ON AN SLIGHT ANGLE. STAKES TO BE 
OUTSIDE OF ROOT BALL 

EXISTING/FINISH GRADE 

TILL 30" 'WIDTH AT TOP EDGE OF HOLE TO A 12" DEPTH 

BACKFILL W/ NATIVE SOIL; PARTIALLY BACKFILL, WATER TO SETTLE 
SOIL; FINISH BACKFIWNG; TAMP LIGHTLY 

SCORE HOLE WALL 

LOOSEN SIUBSOIL AT BOTTOM OF EXCAVATION TO 6" HT. MIN. & 
TAMP; TRENCH AROUND PERIMETER OF MOUND TO DEPTH SHOWN. 

DECIDUOUS TREE PLANTING 

NOTES: 
1. ALL TREES ARE TO BE PLANTED SO TOP OF 
ROOT BALL IS 3• ABOVE FINISH GRADE. 

2. TREE SHAILL BE INSTALLED PLUMB & STRAIGHT. 

3. REMOVE T IAGS, LABELS & PLASTIC SLEEVING. 

4. DO NOT 1'11RAP TRUNK. 

5. IF CONTAINER-GROWN, REMOVE TOP OF 1'11RE 
BASKET, QR REMOVE CONTAINER & CUT 
CIRCLING ROOT; IF FIELD-GROWN, CUT ROPE 
SURROUND1ING BOTIOM OF TREE TRUNK AFTER 
BACKFIWNIG BUT BEFORE MULCHING & REMOVE 
BURLAP FROM TOP 1 /3 OF BALL ROOT 

6. STAKE ONLY IF NECESSARY. REMOVE STAKES, 
1'11RES, RU8BER HOSES, ETC. AFTER ONE YEAR. 

NOT TO SCALE 

ATIACH 3 SlTRANDS NO. 12 PLIABLE STEEL 1'11RE TO STAKE; 
ENCASE WIRE AROUND THE TRUNK IN 3/4" DIA. MIN. RUBBER 
HOSE ABOVE FIRST BRANCH; SECURE ALL ENDS OF CABLE 
WITH GALV. CLAMPS. 

TURNBUCKLE 

3" HT. SHREDDED HARDWOOD MULCH; KEPT AWAY FROM 
TRUNK 

3" 0 x 8' -0"' CEDAR STAKES, 3 PER TREE. STAKES TO BE 
SAME HEIGHT, DRIVEN IN ON AN SLIGHT ANGLE. STAKES TO BE 
OUTSIDE OF ROOT BALL 

r- EXISTING/FINISH GRADE 

SECTION VIEW 

EVERGREEN TREE PLANTING 

TILL 30" 1'11DlfH AT TOP EDGE OF HOLE TO A 12" DEPTH 

BACKFILL W/ NATIVE SOIL; PARTIALLY BACKFILL, WATER TO SETTLE 
SOIL; FINISH BACKFILLING; TAMP LIGHTLY 

SCORE HOLE WALL 

LOOSEN SUBSOIL AT BOTIOM OF EXCAVATION TO 6" HT. MIN. & 
TAMP; TRENCIH AROUND PERIMETER OF MOUND TO DEPTH SHOWN. 

NOT TO SCALE 

3" HT. SHREDDED HARDWOOD MULCH 

BACKFILL W/ NATIVE SOIL; PARTIALLY 
BACKFILL., WATER TO SETTLE SOIL. FINISH 
BACKFIWNG; TAMP LIGHTLY 

EXKSTING/FINISH GRADE 

SCARIFY SUBGRADE TO MIN. 4" DEPTH 

COIMPACTED SUBGRADE 

NO.TES: 

SECTION VIEW 
1. SPACE AS SHOWN ON PLAN OR AS 
INlllCA TED ON PLANT CHART. 
2. WATER I MM EDI A TEL Y AFTER PLANTING 

GROUND COVER PLANTING BED 

NOTE: 
CONTRACTOR SHALL ENSURE 
COMPATIBILITY OF LIGHT 
FIXTURE, POLE, AND BASE. 

PROPOSED 
FINISHED GRADE 

N.T.S. 

LIGHT FIXlfURE. LUMINARIES SHALL BE 
MOUNTED ON LIGHT POLES HORIZONTALLY 
AND SHALL BE RECESSED FIXTURES 
WITH NO llULB, LENS, OR GLOBE 
EXTENDING BELOW THE CASING. 

28' NOM. TAPERED STEEL POLE, 
POWDER-COATED, COLOR TO MATCH LIGHT FlXTURE. 
POLE DIAMETIER, AND GAUGE BASED ON FIXTURE 
COUNT, FIX1URE SPECIFICATIONS, AND WIND LOAD. 

DEPTH VARIES - INSTALL PER 
MANUFAClfURER'S SPECIFICATIONS 

DIRECT-BURY TAPERED P'OLE 

NOTE: 
CONTRACTOR SHALL 
ENSURE COMPATIBILITY 
OF LIGHT FIXTURE, POLE, 
AND BASE. 

PROPOSED 
FINISHED GRADE 

N. T.S. 

LIGHT FIXTURE, 
LUMINARIES SHALL BE MOUNTED ON LIGHT 
POLES HORIZONlfALL Y AND SHALL BE RECESSED 
FIXTURES 1'11TH NO BULB, LENS, OR GLOBE 
EXTENDING BELQW THE CASING. 

1----23' NOM. TAPERED STEEL POLE, 
POWDER-COATED, COLOR TO MATCH 
LIGHT FIXTURE. POLE DIAMETER AND 
GAUGE BASED ON FIXTURE COUNT, 
FIXTURE SPECIFllCA TIONS AND 1'11ND LOAD. 

CONCRETE BIASE 
SEE POLE BASE DETAIL 

TAPERED POLE ON CONCRETE BASE 
N.T.S. 

l~I r 3" COVER TO ALL BARS 8/ 4 1J5 BARS £.4 #5 BARS {lCf 63 TIES m2• ;;j ~~7#3 
TIES m2" 

20" SQUARE 24" ~OU;D \_ 3• CO'JIER 
TO fl5 BARS 

STIJB CONDUIT 
6" ABOVE TOP OF BASE 

ANCHOR BOLTS-Qty. & 
SIZE PER MANUFACTURER 
SPECIFICATIONS 

#3 TIES @ 12" 

4-1/5 BARS-------~11 

1" CHAMFER 

3" 

FINISHED G;R;:AD:_::E~::;,,._~~__jcf!l"J/i!f" ,_~~~~~~-+ 
=-I I I=\ I \=- -I 11:: 11 i 11=-=111=-=1 

I I- -.:I -J 11-

_llf 
Tl-

coNcRETE 3,000 P.s.1.-----'cc=++ 

I 
- ELECTRICAL 
11::: CONDUCT 

I 
I STEEL 60,000 P.S.I. -11 

I 
-- --'"1 r=-=-rr" 

I 
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VDOT GENERAL NOTES 
REVISED 07 /08 

1. A LAND USE PERMIT MUST BE OBTAINED FROM VDOT BEFORE ANY CONSTRUCTION IS STARTED WllHIN THE S'.TATE RIGHT OF WAY LIMITS. 
CONTACT THE VOOT 111LLIAMSBURG RESIDENCY (TEL # (757) 253-4832) FOR THE PERMIT FEE AND BOND AMO,UNT. ALL LAND USE PERMIT 
APPLICATIONS MUST HAVE TWO (2) SETS OF APPROVED PLANS, A CHECK FOR THE PROCESSING FEE MADE !PAYABLE TO TREASURER OF 
VIRGINIA, AND SURETY OR BOND IN THE REQUIRED AMOUNT. 

2. lHE CONTRACTOR SHALL HAVE AVAILABLE A COPY OF THE FINAL, APPROVED PLANS AND ANY APPROVED REVISIONS ON-SITE. THIS INCLUDES 
THE COUNTYS STAMP OR LEITTR OF APPROVAL 

3 I/DOT IS TO RECEIVE WRITIEN NOTIFlCATION 48 HOURS PRIOR TO THE START OF ANY WORK. A PRE-CONSTRUCllOJN MEETING SHOULD BE HELD 
AT LEAST ONE WEEK PRIOR TO ANY LAND DISTURBANCE OF THE SITE. THE DEVELOPER, HIS ENGINEER, GEOTECHNICAL (SOILS) ENGINEER, AND 
CONTRACTOR SHALL ATIEND lHE PRE-CONSTRUCTION MEETING WITH INVITATIONS TO THE APPROPRIATE VUOT A!ND COUNTY PERSONNEL. THE 
DEVELOPER'S CONTRACTOR SHOULD SUBMIT A PROPOSED PROGRESS SCHEDULE OF WORK. 

SIGN IN ACCORDANCE 
WITH VUSBC 

(SEE CODE OF VIRGINIA 

SECTION 36-99.11) 

12" 

4. ANY ERRORS, CONFLICTS, OR DISCREPANCIES FOUND ON THE APPROVED PLANS SHALL BE REPORTED TO THE O)EVELOPER'S ENGINEER. VOOi 
SHOULD BE NOTIFIED FOR RESOLUTION BEFORE PROCEEDING FURTHER WITH THE WORK IF TI-lE RIGHT-OF-WAY IS AIFFECTED. USE WHERE~ VAN 'col 

APPLICABLE --...._ ACCESSIBLE 

::===~====*= 5. AN OPERATIONAL PROJECT (ACCOUNTS RECEIVABLE) NUMBER MAY BE ASSIGNED TO THE SITE/SUBDl'VlSIONI. THE DEVELOPER WILL BE 
FINANCIALLY RESPONSIBLE FOR THIS BY PRO~DING THE NECESSARY INFORMATION REQUESTED BY VDOT. THE DE~ELOPER IS RESPONSIBLE FOR 
THE COST OF A 1RAFFIC SIGNAL OR ANY MODIFICATIONS TO AN EXISTING TRAFFIC SIGNAL THAT ARE DETERMINED TO 8£ NECESSARY. TH~SE 

COSTS Will. BE CHARGED UNDER AN OPERATIONAL PROJECT (ACCOUNTS RECEIVABLE) NUMBER OR PROFFERED TO THE COUNTY. 

6. DURING CONSTRUCT10N, THE MAINTENANCE OF TRAFFIC SHALL CONFORM TO THE REQUIREMENTS IN THE MO~T RECENT VERSION OF THE 
VIRGINIA WORK AREA PROTECTION MANUAL AND THE MUTCD. 

7. ALL MATERIALS AND CONSTRUCTION WITHIN THE VDOT RIGHT-OF-WAY SHALL CONFORM TO TllE CURRE:NT VDOT STANDARDS AND 
SPECJFlCATIONS AS OUTI..lNED IN THE ROAD & BRIDGE STANDARDS, ROAD & BRIDGE SPECIFICATIONS, ROA!D DESIGN MANUAL MINIMUM 
STANDARDS OF ENTRANCES TO STATE HIGHWAYS, DRAINAGE MANUAL, PAVEMENT DESIGN GUIDE FOR SUBDIVISIONS AND SECONDARY ROADS, 
AND AASHTO GREEN BOOK. 

8. TllE DEVELOPER WlLL BE RESPONSIBLE FOR HIRING A GEOTECHNICAL (SOILS) ENGINEER. A PROFESSIONAL ENGINEER OR PROFESSIONAL 
GEOLOGIST SHALL SUBMIT A COMPLETE REPORT WITH BORING DATA AND RECOMMENDATIONS TO \/DOT FOR APPROVAL OF H!S PROPOSED 
METHOD OF CONSTRUCTION. THIS INCLUDES A RECOMMENDATION FOR PAVEMENT DESIGN AND TREATMENT OR DllSPOSAL OF ANY UNSUITABLE 
SOILS. APPROPRIATE GEOTECHNICAL REPORTS SHOULD ALSO BE SUBMITTED DURING CONSTRUCT10N OF THE ROADWIAY OR ENTRANCE. 

9. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE THE RESPONSIBILJTY OF THE CONTRACTOR IN ACCORDANCE WITH THE VA EROSION 
& SEDIMENT CONlROL MANUAL. AN JNDIVlDUAL CERTIFIED BY THE VIRGINIA DEPARTMENT OF CONSERVATION /\I.ND RECREATION, HOLDING A 
RESPONSIBLE LAND DISTURBER CERTlFICATION, IS TO BE IN CHARGE OF THE LAND DISTURBING ACTIVITY AND ON TfHE WORK SITE AT ALL TIMES. 

METAL POST SET 
IN CONCRETE 

~111111m 111w111 · 
'Tl" -111~'·1 ·1-'11 ' 

;-f'/.'._c!f/ I ·1·; 

PENALTY S100-:)0(l 
T~-/\W/\Y ZOOE 

10. Tl1E CON1RACTOR SHALL BE RESPONSIBLE FOR LOCATING AND PROTECTING ALL UNDERGROUND AND OVERHEAD UTILITlES, WHETHER OR NOT 
TllEY ARE SHOWN ON THE PLANS. THE CONTRACTOR WILL BE RESPONSIBLE FOR REPAIRS AT HIS OWN EXPENSE OF ANY UTILITIES DAMAGED BY 
HIS CONSTRUCTION METHODS. MJSS UTILITY MUST BE CONTACTED (TEL. 1-800-552-7001) AT LEAST 72 HOURS PRIOR TO THE COMMENCEMENT 
OF CONS1RUCTION. 

-'=m'::om~ 
.111 II 

TAMP BACKFILL _________ Mm111.11 
TO 95% ~m-. 

11. ALL FIXED OBJECTS SUCH AS UTILITY CABINETS, PEDESTALS, AND STREETLIGHTS SHALL BE LOCATED IN AC([ORDANCE l/llTH CLEAR ZONE 
REQUIREMENTS, AS NOTED IN APPENDIX A OF THE ROAD DESIGN MANUAL OR AASHTO ROADSIDE DESIGN GUIDE:. THERE SHALL NOT BE ANY 
CABINETS, PEDESTALS, OR FIRE HYDRANTS LOCATED ON lHE SHOULDER. 

12. FLOWERS, SHRUBS, AND TREES SHALL NOT BE PLACED WITHIN THE PROPOSED RIGHT OF WAY BY THE DEVELOPE~ OR HOMEOWNER 111THOUT AN 
APPROVED SET OF PLANS AND AN APPROVED PLANTlNG AGREEMENT. NO IRRIGATION (SPRINKLER) SYSTEMS SHlALL BE LOCATED WITHIN THE 
PROPOSED RIGHT OF WAY. ANY IRRIGATlON SYSTEM FOUND l/llTI-llN THE R!GHT OF WAY WILL BE REMOVED PRIOR TO THE ACCEPTANCE OF THE 
STREETS AND ALL COSTS WILL BE BORNE BY THE OWNER. NO BRICK COLUMNS, ENDWALLS, AND/OR BRlCK MAILBOXES W!LL BE CONSTRUCTED 
OR INSTALLED IN THE PROPOSED RIGHT OF WAY. ANY OF THE ABOVE ITEMS FOUND IN THE PROPOSED RIGHT OF WAY W'ILL BE REMOVED, AND 
ALL COSTS OF THE REMOVAL WILL BE BORNE BY THE OWNER AND/OR DEVELOPER. THE DEVELOPER IS RESPONSilBLE FOR INSTALLING MAILBOX 
POSTS 

13. CONTACT voors REGIONAL OPERATIONS SIGNING/PAVEMENT MARKING MANAGER 72 HOURS IN ADVANCE OF ALL PAVEMENT MARKINGS/SIGN 
INSTALLATIONS AT (757) 925-2665. FAILURE TO DO SO MAY RESULT IN ADDITIONAL COST TO THE DEVELOPER. 

14. CONTACT TRAFFIC ENGINEERING AT (757) 925-2693 A MINIMUM OF 48 HOURS IN ADVANCE WHENEVER AN OPEN CUT OR BORING OF A UTlLITY 
LINE ACROSS A ROAD IS WITHIN 400 FEET OF A TRAFFIC SIGNAL. SO TllE LINES CAN BE MARKED. FAILURE TOI DO SO COULD BE A COSTLY 
REPAIR FOR THE DEVELOPER. 

15. SIGHT DISTANCES AT EN1RANCES AND INTERSECTIONS SHALL BE MAINTAINED AT ALL TIMES DURING AND AFTIER CONSTRUCTlON. ANY FIXED 
OBJECTS OR LANDSCAPING THAT OBSTRUCTS DRIVER VIEW SHALL BE RELOCATED AT DEVELOPER'S EXPENSE OR TlHE ENTRANCE MAY BE CLOSED 
AT VDOT'S DISCRETION. 

16. THE COUNTY STANDARD OR REQUIREMENT SHALL BE IN FORCE IF IT IS MORE STRINGENT TllAN \/DOT'S. THE VDOTr RESIDENT 
ENGINEER OR ADMINISTRATOR SHOULD BE CONTACTED FOR ANY CLARIFICATION. 

2" SM-9.5A SURFACE MIXTURE 

8" #21 A AGGREGATE 
BASE MA TERI AL 

VARIES 
(SEE SITE PLAN) 

COMPACTION Tiil IJTll I " 
='II! 11 " 
11111 " 11 /I le ::::w [I ., ill ! 
ll=l\1_:_,= = . 11.111= 
::::111 111 __ i/ l=·li I Ii I -111 .•. 1 ',. __ ,' ''-'-' ''-'---'' .. _.'' .. ' 

NOTES: 
THE SIGN SHALL BE FABRICATED IN ACCORDANCE 
WITH SECTION 701 AND INSTALLED PER INSTALLATION 
DETAIL WSP-1 TYPE C OF THE VDOT ROAD AND 
BRIDGE STANDARDS AND SPECIFICATIONS. 

HANDICAP SIGN DETAIL 
N.T.S. 

4" THICK 3,500 PSI 

llEU1ffiU1ffiU I" 
I 

. · ' , • J--- AIR-ENTRAINED 
1="·=,·=· ·=· __ ._,~·-·~~~·"....c'c.:· ·==~J CONCRETE 
m1~mill COMPACTED ,wm!l!rr 

ll~m-m-

\__ COMPACTED SUBGRADE ,/ 

lcj I' SUBGRADE 1 /l;;c 

TYPICAL PAVEMENT SECTION TYP'ICAL SIDEWALK SECTION 
N.T.S. 

CG-12 

PERMISSIBLE ~ 
CONSTRUCTION I 
JOINT 

4' 

~ 
A 

# 5 DOWELS, 8" LONG 
€:! 12" c-c 

l 
TRUNCATED DOMES 
SEE SHEET 1 OF 4 FOR DETAILS 

N.T.S. 

TYPICAL DESIGN 
8'-0" 4'-0" 

BACK OF CURB~ I ' /12•1 MAX. 

i 
2D•1c ~ 

f--2• MIN~ 
SECTION A A 

f!;;;;;,~mmmnIT'''..'mn'ii:s;;;;;:;;;·-;;·~.=--.. -.-rl-.--"-"_"_"_"_"--,.lf-"./-.-. j~:'.~:,;,.:f 
SECTION B-B 5' MIN 

SPECIFICATION 
REFERENCE 

105 
502 

NOTE; FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE, 
SEE SHEET 1 OF 4. 

"' _j 

=<( 
s 
(/) 
(/) 

0 
=oc 

u 

CROSSWALK 

n n 
TYPICAL PLACEMENT 
AT INTERSECTION 
WITHIN CROSSWALK 

A 4' SQUARE LANDING 
AREA OUTSIDE OF 
TRAVELWAY SHALL 
BE PROVIDED WITHIN 
THE M.A.RKED 
CROSSWALK AREA. 

~ ==? lf---7' 
s 
(/) 
(/) 

0 

~~ 
d OSSWAL~K 

DIAGONAL VARIATION 

10'1 MAX 

ALTERATIONS 

"' =_j 
<( 

s 
(/) 
(Jl 

=o 
°" u 

CROSSWALK 

n n 
TYPICAL PLACEMENT 
AT INTERSECT/ON 
WITHIN CROSSWALK 
(WITH BUFFER STRIP) 

THIS DESIGN TO BE USED FOR CONSTRUCTION THIAT INCORPORATES WIDER SIDEWALK. LANDING 
(48" WlDEl REQUIRED AT TOP OF CURB RAMP. MINilMUM CURB RAMP LENGTH 8 FEET FOR NEW 
CONSTRUCTION, 6 FEET FOR ALTERATIONS. 

CG-12 
TYPE 

DETECT ABLE WARNING SURF ACE 
A (PERPENDICULAR) APPLICATIOl\J 

VIRGINIA DEPARTMENT OF TRANSPORTATION 

SHEET 2 OF 4 

NEW 7 /05 

203.05A 

z 
2 

"'" 

z 
2 

ACCEPTABLE ALTERNATE 
IF CURB IS EXTRUDED 

SEE 
NOTE 4 

4" 

., 

2" R 

SURFACE 
'I--~----

/ 
; BASE 

SUBBASE 

CG-2 
NOTES: 

1. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. 

2. CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 
4000 PSI IF PRECAST. 

3. CURB HAVING A RADIUS OF 300' OR LESS 
(ALONG FACE OF CURB) WILL BE PAID FOR AS 
RADIAL CURB. 

4. THE DEPTH OF CURB MAY BE REDUCED AS MUCH 
AS 3" (15" DEPTH) OR INCREASED AS MUCH AS 
3" (21" DEPTH) IN ORDER THAT THE BOTTOM OF 
THE CURB WILL COINCIDE WITH THE TOP OF A 
COURSE OF THE PAVEMENT SUBSTRUCTURE. 
OTHERWISE, THE DEPTH IS TO BE 18" AS SHOWN. 
NO ADJUSTMENT IN THE PRICE BID IS TO BE MADE 
FOR A DECREASE OR AN INCREASE IN DEPTH. 

5. CG-2 IS TO BE USED ON ROADWAYS MEETING THE 
REQUIREMENTS FOR CG-6 AS SHOWN IN 
APPENDIX A OF THE VDOT ROAD DESIGN MANUAL 

STANDARD 6" CURB 
N. T.S. 

NOTES: 

1. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. 

2. CONCRETE ro BE CLASS A3 IF CAST IN PLACE, 4000 PSI IF 
PRECAST. 

3. COMBINAllON CURB AND GUTTER HAVING A RADIUS OF 300' 
OR LESS (ALONG FACE OF CURB) SHALL BE PAID FOR AS A 
RADIAL COMBINATION CURB AND GUTTER. 

4" 
H 

2"R 

4. FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LA YER, 
THE BOTTOM OF THE CURB ANO GUTTER s.tJALL BE 
Cr.DNSlRUCTED PARALLEL TO THE SLOPE OF THE PAVEMENT. 

5. AILLOWABLE CRITERIA FOR TllE USE OF CG-6 IS BASED ON 
RIOADWAY CLASSIFJCAT10N AND DESIGN SPEED AS SHOWN IN 
AIPPENDIX A OF Tl1E \/DOT ROAD DESIGN MANUAL. 

CG-6 

9 LF 

PROPOSED GRADE 

12" MIN. 

10" 

3-4x4 PRESSURE 
TREATED LUMBER 

12" MIN. 

3-1'' HOLES 

LOW PROFILE TIMBER WALL 

NOSE DOWN 
CURB 

N.TS. 

NOSE DOWN CURB 
N.T.S. 

,--~--~--~----cc-6" THICK 3,500 PSI 

TI11S AREA MAY BE 
CONCRETE AT THE 

OPTION OF THE 
CONTRACTOR 

/f-'6'-1---"-'' --1~ . ' AIR-ENTRAINED CONCRETE 
W/ 6"X6" W2.9 WWF THE BOTIOM OF TllE CURB AND GUTIER 

MAY BE CONSTRUClED PARAU.EL TO THE 
SLOPE OF SUB SURFACE COURSES 
PROVIDED A MINIMUM DEPTH OF 7" IS 
MAINTAINED. 

OR 2 LAYERS OF 6"X6" 
W1 .4 WWF 

COMBINATION CURB AND GUTTER DUMPSTER PAD SECTION 

SAFETY FENCE 

PERSPECTIVE VIEW 

PERSPECTIVE VIEW 
PLASTIC FENCE 

N.T.S. 

*NOTE: THE TOP SIX INCHES OF THE SUBGR/l\DE SHALL 
BE COMPACTED TO 100% MAX DRY DENSITY. 

2" SM-9.5A BIT. CONCRETE 

3" BM-25.0 BASE MIX 

6" #21 A AGGREGATE EIASE MA TERI AL 

~j/J~1r11· ~11 11r~1r 
Ill .m- ll' -=ill 111_~1 

~ SUBGRADE COMPACTED TO 
95% MAX. DRY DENSITY 

EXISTING 
PAVEMENT 

TACK COAT 

1 1/2n OF NEW SM-9.SA, ASPHALT CONCRETE (MIN.) 
MATCH EXISTING PAVEMENT ELEVATION 

PRIME COAT 
(PER, VDOT ROAD AND 
BRIDGE SPEC. 310) 

(PER, VDOT ROAD AND 
BRIDGE SPEC. 311) 

MILL EXISTING 
PAVEMENT TO 
1 1/2" DEPTH 
AND 15' WIDTH 
(TYP.) 

1/4 PIPE DIA. 

4' MIN. 

NOTEc 

N.T.S 

6", BM-25.0, ASPHALT 
CONCRETE, (3'' LIFTS) 

6" 21 A OR 21 B, CRUSHED STONE 
(COMPACTED @ 95%) PER, ASTM 0698 

CRUSHER RUN AGGREGATE 
(COMPACTION PER, VDOT ROAD AND BRIDGE 
SPEC. 205) 

PROPOSED PIPE 

BEDDING #57 OR #58 AGGREGATE 

MEASUREMENTS OF THE EXISTING ROADWAY WIDTH SHALL BE MADE PRIOR TO THE START OF THE 
OVERLAY PLACEMENT. THESE MEASUREMENTS SHALL BE THE BASIS FOR PAVEMENT QUANTITY 
CALCULATIONS. ALL THE BACKFILLING AND COMPACTION SHALL BE IN ACCORDANCE \\1TH THE 
SPECIFICATIONS OUTLINED IN VDOT's ROAD AND BRIDGE SPECIFICATIONS (CURRENT EDITION). THE 
PERMIITTE WILL BE HELD RESPONSIBLE FOR ANY SETTLING OF BACKFILL OR PAVEMENT FOR A PERIOD 
OF 3 YEARS AFTER COMPLETION OF THE WORK. IF THE TRENCH WIDTH IS GREATER THAN 4' WIDE OR 
OPEN CUT GREATER THAN 16 SQUARE FEET, THE PERMITTEE SHALL THEN RESURFACE THE ROADWAY 
WITH LIKE MATERIAL THAT IS EXISTING, FOR A DISTANCE OF 15' ON EITHER SIDE OF THE DISTURBED 
AREA FROM THE EDGE OF PAVEMENT TO THE EDGE OF PAVEMENT. THIS APPLIES TD UTILITY 
INSTALLATION, EXCLUDING STORM SE\\£R PIPING. 

PAVEMENT PATCH FOR SECONDARY ROADS 
N.T.S. 

g' 8' 

4" WIDE 
STRIPING 

(TYP.) 

g' 5' 

TYPICAL RIGHT OF WAY PAVEMENT SECTION HANDICAP PARKING SPACE DETAIL 
N.T.S, 

N.T.S. 

CONCRETE WHEEL STOP WITH DRAINAGE SLOT 

11 

" II 
" 

t12" 
I 12" _I 24" 
' MIN ' 

72" 

ELEVATION 

3/4" DIA. HOLE\ i-- 6"--i 
(2) PLACES TYP. \I I 

I 
I 

i!: 
1,1 

12"--I 
MIN 

ri 

f--g"-1 
SECTION: 
WEIGHT: 240LBS 

3 1/2'' 

2 I /2" 

CONCRETE: Fc~4,000 psi @ 28 DAYS 
REINFORCEMENT: (2) - #4 REBAR 

ASTM A-615 GRADE 60 

PRE-F AB CONC. 
WHEEL STOP 

120 

115 

110 

105 

100 

95 

90 

85 

3/4" RE-BAR x 24" LONG 

( 2 PER WHEEL STOP) 

120 

115 

110 

105 

100 

95 

90 

85 

PROFILE OF PROPOSED SANITARY SEWER & 
WATERLINES CROSSING NORGE ROAD 

SCALE: 1 "=30'H, 1 "=5'V 

THIS MAY BE 
CONCRETE AT 11-IE 

OPTION OF THE 
CONTRACTOR 

GUTTER SLOPES AWAY FROM PARKING ISLAND 

2" R 

,, 

6" P-1 
2 

6" I 

THE BOTTOM OF THE CURB AND 
GUTTER MAY BE CONSTRUCTED 
PARALLEL TO THE SLOPE OF 
SUB-SURFACE COURSES PROVIDED 
A MINIMUM DEPTH OF 7" IS 
MAINTAINED 

THIS ITEM MAY BE PRECAST OR CAST IN PLACE 

CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PSI 
IF PRECAST 

ISLAND CUT THROUGH 
N.T.S. 
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£ Steps ore to be provided when 
'H' is 4'-0" or greater. For 
step det(Jils see Sfd ST-1. 

PLASTIC FENCING-40" HIGH "INTERNATIONAL 
ORANGE"' PLASTIC (POLYETHYLENE) WEB FENCING 
SECURED TO CONVENTIONAL METAL "T" OR "u" 
POSTS DRIVEN TO A MINIMUM DEPTH OF 18" 
ON 6' MllNIMUM CENTERS SHALL BE 
INSTALLIED AT THE LIMITS OF CLEARING. THE 
FENCE SHALL HAVE THE FOLLOWING MINIMUM 
PHYSICAL QUALITIES: 

TENSILE YIELD: AVERAGE 2,000 LBS. PER 4' 
WIDTH! 

(AS;TM D638) 

ULTIMATE 
TENSILE YIELD: AVERAGE 2,900 LBS. PER 4' 

WIDTH! 
(ASTM D638) 

ELON GA.Tl ON 
AT BREAK (%): GREATER THAN 1000% 

(ASTM D638) 

CHEMIC.AL 
RESISTANCE: INERT TO MOST CHEMICALS AND 

ACIDS 

PLACE FENCE 5' OUTSIDE DRIPLINE 

CORD FENCE 

TREE PROTECTION 

A 

- 8'' ----a-- a· 

N.T.S. 

In the event the invert of the out fall pipe is higher 
than the bottom of the struct:ure, the invert of 
the structure sl1oll be shaped with cement mortar 
to prevent standing or pondinm of water in the 

~+-----+-·-.C....,- structure . ., 

- - -------- -

PLAN 
(COVER REMOVED) 

A=4'-4"(12"-36" Pipe) 
8=3'-0"[12"-36H Pipe) 
A=4'-10"(42" Pipe) 
8=3'-6~(42" Pipe) 

WEEP HOLE (AS 
REQUIRED) 

PLAN 
(COVER REMOVED) 

CLEANOUT FRAME & COVER 
HRPDC SS_12 

4" PVC VERTICAL 
STANO PIPE 

-
4"x4" TEE 

SEE ARCH. PLANS 
FOR GREASE TRAP 
LOCATION 

GREASE 
TRAP 

SAMPLING STATION 
N.T.S 

Dl-7 

l~== EZ:::f"~~~~=:J---coNCRET£ caVER "io (FOR DETAILS SEE SHEET 2 OF 2) 
T-;:'/-["7~~~bl:.:Slf'· ,, .. -::. r---CONCRETE COVER 
, 'i:o .·.··, .. • (FOR DETAILS SEE SHEET 2 OF 2) 

® 

lll!I 

•'·. ,.,... ___ ..... 

MORTAR BEVEL 
45' 

MORTAR BEVEL 
45' 

N01E: 
SEE sro. SL -1 FOR 
APPUCABIUTY OF 
SAFETY SLABS. 

STD. MH-1 FRAME & COVER 

NOTE' 
THE TOP OF MASONRY IS TO BE LEFT 
SUFFICIENTLY LOW TO PERMIT PROPER 
ADJUS™ENT OF COVER AND FRAME 
TO GRADE BY 1HE USE OF MORTAR 
OR BRICK AS DIRECTED BY TI1E 
ENGINEER 

ALL CONCRETE TO BE CLASS A3. 

~ l /2" CEMENT FLAT SLAB TOP AS DETAILED ON srD T
MH-2 MAY BE SUBSTITUTED FOR TAPERED 
SECTION WHEN APPROVED BY THE ENGINEER. 

~ 0 PLAS1ER COAT 

. ·' o n 

"' 
0 8' 
>-W 
. " 
" 

"' N 
0. ow >-W 

" "' 
~I 

WHEN SPECIFIED ON PLANS THE INVERT IS TO BE SHAPED IN 
ACCORDANCE W11H STANDARD PLAN IS-1. 

8" BEVEL 
45· 

. ''· ·: ·•· . ' · ...... _ .. . . ... , . ~- \D 

CONCRETE 
FOOllNG 

DJAMETER=4' -BH + (2X WALL THK.) 

SECTION B-B 
BRICK CONCRETE OR 

CONCRETE BLOCK 

T 

TABlI OF QUANTITIES 

DEPTH "" ·~ <fil 

"'" '"' """' llUlUSUIDS ill. 

~ 

IM~EMEJH~ '" 

' 
'""""' 
""""" cu.ms. 

~ 

QUANTJTIES SHOWN 
ARE FOR MANHOLE 
W!THOUT PIPES. THE 
AMOUNT DISPLACED BY 
PIPES MUST BE 
DEDUC1ED TO OBTAIN 
TRUE QUANTITIES. 

A BASE THICKNESS OF 
g~ WAS USED IN 
COMPUTING CONCRETE 
QUANTITIES. 

INCREMENTS TO BE 
ADDED FOR EACH 
ADDITIONAL FOOT OF 
DEPTH. 

MATERIALS MAY BE 
BRICK, CONCRETE OR 
APPROVED CONCRETE 
MANHOLE BLOCK. IF 
BLOCKS ARE USED THE 
MINIMUM THICKNESS OF 
SAME lS TO BE 5n. 
OTHER THICKNESSES 
ARE TO CONFORM TO 
WALL THICKNESS SHOWN 
FOR CONCRETE. 

MANHOLE FOR 12"-48" PIPE CULVERTS 
N.T.S. 

~xa· ~OOlH DOl'llELS 0 APPROX. 12" C-C TO BE PLACED llt All AREAS 
.aDMCENT TO ABll T11HG CONCllEIE TO PRE\e!T SETTLEMEIH. 

BAaK or SIOEWAU( 

FOR DETAILS OF IWL.£T FRAME &: COVER 
SEE SiD IC-2 

BARS B 

FACE Of CURB 

G' MIN. 2·-0· IS DMITIED. (SEE DET"1L) PLAN 

GAl..V~IZED BEN.T Pl>.TE TO BE: BENT ON AN 
~CU: or 6B"JO' ANO IS TO B£ ANCfiCRED 
'MTH 1/2"X4. STUD Sl-£r\R CONNECTORS 
\\El.DEil TQ eENT PlATI:: o 2' c.-c. 

mo CONSTR. 
JOINT 2'-1Q" 

I IF INLET IS CONS1RUCTED IN MEDIAN CtJIRB OR "MTH tHEGRAL CURB, GUTIER 

!----'=''~'="~--! ©NOlE: THIS AREA M.l.Y BE £ARTHEN, IN 'M-\ICH C~ THE EXPANSION 
JJINTS \W..L Af>PLY ONLY TO CURB Off CIJllB ~D GUTTER. 

HALF PLAN VIEW 
4'-8" + (2X WALL THK.) 

r-
' ' • 

HALF-SECTION A-A 
(Wini FRAIJE AND COVER REMOVED) 

BRICK CONCRETE 

1-1/4" 

~-

I!!'E..A 
1/2"x4" STUD S\1EAA CONNECTOR 

'llEl..DELl ro ANGLE IRQN a 2·-0· c-c. 
* NOSE DETAILS 

BARS A 

MH-1 

Dl-3 

JCSA GENERAL NOTES FOR WATER DISTRIBUTION AND SANITARY SEWER SYSTEM 
(Revised August 2005) 

A. ALL COMPONENTS llF THE WATER DISTRIBUTION AND SANITARY SEWER SYSTEM SHALL BE INSTALLED AND 
TESTED IN ACCORDANCE WITH THE LA TEST EDITION OF THE JCSA DESIGN AND ACCEPTANCE CRITERIA FOR 
WATER DISTRIBUTION AND SANITARY SEWER SYSTEMS, THE HRPDC REGIONAL CONSTRUCTION STANDARDS 
(THIRD EDITION WITH AMENDMENTS DATED JANUARY 2003), AND THE COMMONWEALTH OF VIRGINIA 
)EPARTMENT OF HEALTH WATERWORKS AND SANITARY SEWERAGE REGULATIONS. THE CONTRACTOR SHALL 
USE ONLY NEW MATERIALS, PARTS, AND PRODUCTS ON ALL PROJECTS. ALL MATERIALS SHALL BE STORED 
SO AS TO ASSURE THE PRESERVATIOIN OF THEIR QUALITY AND FITNESS FOR THE WORK. A COPY OF THE 
JCSA DESIGN AND ACCEPTANCE CRITERIA ,\ND HRPDC REGIONAL CONSTRUCTION STANDARDS MUST BE KEPT 
ON-SITE BY THE CONTRACTOR DURING TIME OF INSTALLING, TESTING, AND CONVEYING FACILITIES TO JCSA. 

B. THE CONTRACTOR/DEVELOPER SHALL ACQUIRE A CERTIFICATE TO CONSTRUCT WATER AND SEWER FACILITIES 
PRIOR TO COMMENCEMENT OF CONSTIRUCTION OF ANY WATER OR SANITARY SEWER FACILITIES. 

C. THE DEVELOPER'S REPRESENTATIVE SHALL SUBMIT SHOP DRAWINGS FOR ALL MATERIALS FOR APPROVAL TO 
JCSA PRIOR TO COMM'.:NCEMENT OF CONSTRUCTION. ALL MATERIALS ORDERED AND INSTALLED PRIOR TO 
JCSA'S REVIEW AND ACCEPTANCE WILL BE AT THE CONTRACTOR'S/DEVELOPER'S RISK. 

D. PIPE LINES AND SERVICES SHALL BE INSTALLED AFTER GRADING TO WITHIN 6-INCHES OF FINAL GRADE AND 
PRIOR TO PLACEMENT OF BASE MATERIAL. 

E. ALL WATER MAINS SHALL BE FULLY HUSHED, PRESSURE TESTED, AND DISINFECTED AND SATISFACTORY 
BACTERIOLOGICAL SAMPLES OBTAINED, IN ACCORDANCE WITH JCSA DESIGN AND ACCEPTANCE CRITERIA. 

F. ROUTINE PERIODIC INSPECTIONS DURING CONSTRUCTION WILL BE PROVIDED BY JCSA. THESE INSPECTIONS 
DO NOT RELIEVE THE DEVELOPER/COINTRACTOR/OWNER FROM HIS OBLIGATION AND RESPONSIBILITY FOR 
CONSTRUCTING A WATER DISTRIBUTICJN AND SANITARY SEWER SYSTEM IN STRICT ACCORDANCE WITH THE 
JCSA DESIGN AND ACCEPTANCE CRITERIA. 

G. ANY FIELD MODIFICATIONS OR CHANGES TO THE APPROVED PLANS SHALL BE VERIFIED AND CHECKED BY 
THE ENGINEER OF RECORD AND ACCEPTED BY JCSA PRIOR TO ANY FIELD MODIFICATIONS OR CHANGES. ALL 
APPROVED CHANGE AND FIELD MODIFICATIONS SHALL BE ACCURATELY INDICATED ON THE RECORD 
DRAWINGS. 

H. ALL LOTS SHALL BE PROVIDED WITH WATER SERVICE AND SANITARY SEWER CONNEC110NS. THE 
CONNECTIONS SHALL BE EXTENDED FROM THE MAIN TO THE PROPERTY LINE OR EASEMENT LINE, AND 
SHALL TERMINATE WITH A YOKE IN A METER BOX, OR AT THE CLEAN OUT, SET AT FINAL FINISHED GRADE. 
METERS FOR ALL LOTS (UNITS) SHA'LL BE PAID FOR BY THE DEVELOPER OR BUILDER AND INSTALLED BY 
JCSA. 

I. ANY REQUIRED EASEMENTS, PERMITS AND APPROVALS SHALL BE ACQUIRED BY THE DEVELOPER PRIOR TO 
COMMENCEMENT OF WATER MAIN AND/OR SANITARY SEWER CONSTRUCTION. 

J. 

K. 

L. 

M. 

N. 

THE CONTRACTOR SHALL COMPLY W'ITH ALL APPLICABLE LAWS, ORDINANCES. RULES, REGULATIONS ANO 
ORDERS OF ANY PUBLIC BODY HAVING JURISDICTION. THE CONTRACTOR SHALL ERECT AND MAINTAIN, AS 
REQUIRED BY THE CONDITIONS AND PROGRESS OF THE WORK, ALL NECESSARY SAFEGUARDS FOR SAFETY 
AND PROTECTION. THE CON fRACTOR SHALL ALSO NOTIFY "MISS UTILITY" PRIOR TO PERFORMING ANY 
UNDERGROUND EXCAVATION. 

WATER METER BOX INSTALLATION Sl-IALL MAINTAIN A MINIMUM 18-INCH HORIZONTAL EDGE-TO-EDGE 
CLEARANCE FROM DRIVEWAYS AND/OR DRIVE PATHS, SIDEWALKS OR BIKE PATHS. 

ONLY JCSA PERSONNEL ARE AUTHORIZED TO OPERATE VALVES ON EXISTING JCSA WATER MAINS AND 
SANITARY FORCE MAINS. 

ANY EXISTING UNUSED WELL(S) SHALL BE ABANDONED IN ACCORDANCE WITH STATE PRIVATE WELL 
REGULATIONS AND JAMES CITY COUNTY CODE. 

BEDDING OF JCSA UTILITIES SHALL BE IN ACCORDANCE WITH HRPDC DETAIL EW 01. 

Ill 3" diameter weep hole with 
12"x12n plastic hardware cloth 
1/4" mesh or galvanized steel 
wire, minimum wire dia. 0.03 
inch, number 4 mesh hardware 
cloth anchored firmly to 
outside of structure. 

L-VARIABLE MAX. 20' SECTION 8-B 
0. NO TREES, SHRUBS, FENCES OR OBSTACLES SHALL BE PLACED WITHIN A JCSA EASEMENT WHICH WOULD 

RENDER THE EASEMENT INACCESSIBLE BY EQUIPMENT. SHRUBS SHALL BE A MINIMUM OF 5-FEET, AND 
TREES A MINIMUM OF 10-FEET, FROM THE CENTER OF WATER AND SANITARY SEWER PIPELINES. 

Pipe 
12" 15" Size 

M i imum De l!'-o" 2 ., 

" 1 /4" 
c c Yds. Co ~947 1.045 

18" 24" 30" 
z _, 

3'-1" 
j 7 

112· 1/2" 

1.143 1.339 L535 

36" 

4'-2• 

1.731 

42" 
4 -o 
1/2" 

1.927 

@ 4" depth aggregate 
IJ68, #78, or #8 )( 
6" width 

Increment per foot of additional depth (H) 1 o=0.362 ;u- _yds. (12~-3fi" Pipe) =0.410 cu. 
""\ yds. ( 42 Pipe) 

Reinforcing concrete footing may be pre cast or cast in place. Two 
lifting hooks of fabricators desi9n to be provided in pre cost footfn9. 

For: details of Pre cast Dl-7 not shown hereon see Pre 
co~t Unit Assembly Diagram, page 103.01, Pre cast 
Gerneral Notes, page 103.02 and Applicable Pre cast Bose, 
Ris;er, and Top Details, pages 103.07 thru 103.12. 

Dl-7 -- No gutter 
GENERAlL N01ES 

RECOMMENDED MINIMUM 
HEIGHT CHART 

NOTES; 
STANOAR[) ~LETS MAY BE CONSJRIJClID \\lnl 
~CRETE BLOCI( IN ACCOODANCE 'Mlli ll-tE 
DETAILS SHO~ ON STANDARD llRA'MNG DI-MB. 

'""' 
FRON"[ ELEVAnON 

(GUTIER REMOVED) 

B 

IN THE: E'<EHT lt1E ~\.ERT CF llilE OlJlFALl IS HIGHER nlAM THE 
BOTTOM Of THE S1llUCTl.JR£, 1H£i INWlT Qf 1H£ STRUCRIRE SHML 
BE SHWED MlH CEMENT lilORT,l.IR TO PRE'.91T STANDING ~ POODIHG 
Of WAID! It! lliE SlRUCll.IRE. JIHE COST FIB 1>11/ERT SHH'JNG SHAU 
BE INCLUDED IH n£ PRIC£ BIO F="OR lH£ STRUCTIJllE. 

Ft:R DINENSIOOS AND IJUA!fllTIES NOT SHl{)'litl, SEE SHEET 2 Of 2 

L I 

- 6"1-~"-~'-· _, 

* Ti1'£ A HOSf: OETAlL ~ALL BE 
USED wr™ CG-J &: CG---7 STANDARDS. 

T'l"l'E B NOSE DETAIL SHALL BE 
USitl 'MTH CG--2 &: CG-ti 
ST~DARDS. 

• 3• DIAMETER WEEP HOLE TO BE 
LOCI\ TED TO DRAIN 9.JBEl/.SE 
MAlmtAL 'll£EP IKU: WTH 12"X12• 
PLASllC HARDWARE CLOTH 1/4" 
MESH CR GALVM<!ZED S1Efl. 111\RE 
DI"- 0.03 INCi-i, Nl.IMBER 4 MESH 
HAAOWARE CL07H ANCHQ<&l ARML Y 
TO 0U1SIOE Cf STRUCllJRE, 

re--~ 

I ----FLOW 
_J 

Dl-7A -- Single gutter when drop inlet is on a grade. 
Dl-78 -- Double gulter when drop inlet is in Q 

sag between two grades. 
The t)'Jle of inlet detailed hereon to be constructed will be at 
the option of the contractor. 

When specified on plans the invert i!s to be shaped in 
occordonce with St'd. \S-1. 

For details of concrete cover, collar ond grate, <1nd method of 
placing approach gutter see sheet ~ of 2. 

Increments shown are for inlets without pipes. Pipe displocemenhi must 
be deducted to obtain true quantities. Paved ditches are to be 
transitioned to meet inlet gutter os shown in St'd. PG-1. THE "H" DIMOISlc»I Sl\O~ ON 11-lE STANDARDS AND SPEOFIED 00 THE Pl.ANS 

Ml..!. BE MEASURfll file.I 1llf lN\'ERT Of TffE (JtJTfAiL PIPE ro lliE TOf' (£ ·mr 
S1RUCTl.l~E. PLAN i-1" DIMENSIONS ARE; .'f'PROXIMA1E CtoilY FOR ES1UAATlNG 
PU!lPOSES AND "llj[ AC7UAL DIO!ENSIONS SHALL BE DElERM~ED BY TH£ 
COHlRACTOR l'llct.! F!El.D ~Dll\c»IS. 

WHEN 5PECIFIED ON lliE PL.ANS 1HE IN'>fl'i:T IS rQ BE SHAPED IN 
ACi:OROANCE WITH STA~ARO PLAN IS-1. THE COST Of l'URNl~ING ANO 
F'tACING Ali MATElllA!.S fNQ'OfljfAL TO THE'. SfJAF'lNG IS fO 0E INCtilOEII W 
ll-IE PRICE 1310 FOO THE llROI' INLET COMPLETE LENG"lti OF SLOT (L) 'MU., IN 
EVERY CASE. BE SW\IN ~ PLANS. ""EN l~T IS USED IN •f-0" 11.<I)j,i.N, 
BACK Of INL.£T IS TO BE SHAPID TO CONFORM Mll-1 PRtf'OSED CURB. NOTE: OROP INLET STRUCTURE IS TO BE PR0"10EO ~TH KOR-N-SEAL 

(OR EQUIVALENT) BOOTS FOR DISSIMILAR PIPE MATERIALS. 

Safety Slobs ore to be provided at 8' minimum and 12' 
mo~imum vertical intervals and are to be spaced so os not to 
conflict with openings for pipes as directed by the EngineBr. 

STANDARD MEDIAN DROP INLET 

rYr-1,711.1 

1-. 
PLAN VIEW 

:!- SEE DEHi. ~ 
~t1 . .;4.- ~ 

SECTION A·A H9 
N>PROXIMATE QUJ.HTITES 

toNCR£l'E I 
CLAS!i AJ srm 
0 . .+2".J C:. Y.I fi3 LBS. 

N.T.S. 
VIRGINIA DEP•ARTMENT OF TRANSPORTATION 

t ,~. 
SECTION B· 

Oft:Al£ N 

'~ 
GRAIE ~liUI DIEN:sXlN 
rtP£ ' ' a 

I . I J"' 

• ~ I \" 

2. GRATE B IS TO BC lJTlll2EO 1'11 
LOCATIONS HOA""-Ct 
StmJECT TO TRWFlC. 

J. f:'OR DETM.S Of l.OIO CARRYtG 
GFIATE IGRATt RI, Sf.£ T-0·7, 
HF.T "!OJ.Olli, 

4. CONCRETE COVER ~ll GRl\Tt 
ME TO BE flANfSHEO NS A 

OIENSKINS Of" TE TO """" Lm. rl"' aE 3'·-4~ ~ 2'·1 "<oftli.TE AJ 
IJfl 3'•4" X 2'· ~" (CRATE 81. 

:I. H.TERNATE METHODS Of 
N«:HCIRttG lfiGl.E RON WU EE 
>.ec:£PTMILE IF ~O\itO 8't THE 
rnGlt;ilR, 

IL GAAT! MJ COL.LM ME. 10 SE. 
QM..VAN7EO. 

1. COHCRETE COVER W!Y BE 
PM:CA!if Oft c>si ti PUU. 

e. CONCRE.tl!: to Ell:'. cuss >3 F CAST 
IN PUCE. 4000 PSI F PRECAS"T. 

9. GRATE 8MS TO BE P#IRN..l.a TO 
Qfrt:H FlOW. 

11----------------------··-··----~·--··-·----~ 

i 
t'El' 

''1>1 _j,D11CH , 
....... _o + -- -

SECTION A-A 

eottt st.OPES fl.Al' 

DEINlS OF GUTTER AND 
METH(){) Of PLACEMENT 

NOTES 
t. Ol-7 HO WTTERS. 

Dt-7A HO GU'JTEJt IN ONC lllR:tCTION. 
DI-?Ii M1£R N SOlH Dflf.:CTIM. 

2. JaNTS. BETWEEN OUTTERS MIO CONC2E.T£ COVER 
ff TO Be: DOWELO> WfTH .. X 8'' SMOOTH 

ili2f. ~'G'!l°il;'b;,~T~ ~J!'~miiAY 
l!!IE Pm'l10ED. 
SE:E STNDNIO T·Ol·J, -4 ,lrl.TERNATE OiESICN. 

3, VNftA!U: 2tl OR ru.mR. 

+. DITCH OOMl( wn OE .... <JSTEO TO WE!! 
OIF"f"ERV«:t IN ELEVAmN. SEE. l.OtQTUJtW. 
SECTIOO. 

a. F DEPTH tel BEOOl4£S LESS TI-IDi 4'", LE:~TH 
B~ ~~ BE £XTDmO AS OIREC"Tf:D 

e. Cl.HT* WAU. TO ec LOCATED Al T!'tl:. l!.L'lll Of 

J~}l~ ~Jf~~g 8~H~~A. 
CRAK'Q'. 

1. F N~ DtTCH ~ JS TOO FL.AT lO Ji.LOW 
FOR H>JUSTEO Ol®E TO IJ!.!1,_A SPEW.a. 
GOTTER OCTili.L WU DE RE""""c.u OH PUNS. 

A 

PLAN VIEW 

StC110N A-A 

FILTER CLOTH 

A 

PLAN VIEW 

A 

KEY IN 6" -9•; RECOMMENDED 
FOR ENTIRE PERIMETER 

A~ o 
z 
~ 
~ PIPE OUTLET TO WE 

DEFINED CHANNEL 

0%- _L 

SECTF.IO:N~A~-~A1m~~~~m~~~"lll@mll,,· ~ 
FILTER CLOTH KEY IN 6"-9n; 

tamn 'r 
SEE TE 4J 

NOTES: 1. APRON LINING MAY BE RIPRAP, GROUTED RIPRAP, RECOMMENDED FOR 
GABION BASKET, OR CONCRm. EN11RE PERIMETER 

otoC STEEP SLoPC-Of£ rt..AT SLOPE BCJ-TH Sl..OPLJS STE.EP 

NP~OXIMtt QVNITIT.:'.S 
LCHOOUOINN... SECllc.t 

0.241 CU YDS. 
a.ASS; A3 ABOVt HORtUil.. DITat CRM:lE) OP 
CON~ Ot--1 Ol-7A Dl-78 <~EH !HJ.E;T !S LOCATED @ 

2. La IS THE LENGTI-l OF THE RIPRAP APRON AS 
CALCULATED USING PLATES 3.18-J AND 3.18-4. 

J. d == 1.5 llMES TI-IE MAXIMUM STONE DIAMETER. BUT 
NOT LESS TI-JAN 6 INCHES. 

<CU. 'fl"OS,) NOME 1.2'11 2.148 SEE NOTE a. ~ 2 or ~ 
11-...::::==:::==:;=:;::!:;=::=====-=,-,.,,!=::=::;::!:=:2;:=:::!::==----------------.;!,!!_~~~I SOURCE: VA. DSWC 

ST ANDAIRD MEDIAN DROP INLET ~~ PLATE 3.l8-l 
PIPE OUTLET CONDITIONS 

N.T.S. 

12" TO 42" PIPE ,.. 
VlftGll~ OE?NtUl:ltT Of ffWtilORT~TIOM 60J 

THIS llEM r.IAY BE PRECAST 00. CAST IN 
PV.C< 

STANDARD CURB DROP INLET 
12 -30 PIPE l.OO:IMUI.! OEP1l1 (H)'08' 

VIRGINIA DEPARTMENT 
Cf" 1RAflSPOfCTA11~ 

rJRPDC/JCSA DETAIL REFERENCES 

ITEM DETAIL NO. 
FIRE HYDRANT SETTING (TYPE I) . WD_06 * 
TEMP,ORARY MANIFOLD FOR TEST AND CHLORINATION . WD_09 t 

SANITARY SERVICE LATERAL CLEAN OUT FRAME & COVER. SS_l1 

SANITARY SERVICE LATERAL CLEAN OUT FRAME & COVER 

FOR HEAVY LOADS 

SANl1ARY SEWER SERVICE CONNECTIONS 

STANIDARD VALVE BOX AND COVER 

VALVIE SEmNG DETAIL. 

TYPl(AL WATER METER INSTALLATION 

PIPE BEDDING DETAIL 

JOINT RESTRAINT TABLE 

BITU'MINOUS PAVEMENT PATCHING FOR UTILITY INSTALLATION 
WITHllN VDOT SECONDARY ROADS. 

SS_12 

SS_l4 

WS_01 

WS_02 

W_13.0 

EW_D1 

JR-1 * 
PP-1 

* SEE JCSIA SPECIAL PROVISIONS TO REGIONAL STANDARDS (3rd EDITION:AUGUST 2005) 
(APPEND,IX A TO JCSA STANDARDS AND SPECIFlCATIONS) 

" 

SECTION A-A 

DETAIL WHEN USED 
ADJACENT TO 

CURB WITHOUT 
GUTTER 

HARIJWARE 
Q.Olli 

' 3" DIAMETER 

"" ""' 

P. 

Q. 

R. 

S. 

T. 

JOINT RESTRAINT SHALL BE PROVIDED IN ACCORDANCE WITH MINIMUM REQUIREMENTS OF JCSA DETAIL JR.1, 
UNLESS SHOWN OTHERWISE ON THE PLANS. ALL PRESSURE PIPELINES SHALL HAVE JOINT RESTRAINT. 

PROPOSED WATER AND SANITARY SEWER SYSTEMS SHALL MAINTAIN A MINIMUM HORIZONTAL SEPARATION 
OF 5-FEET FROM OTHER UTILITIES AND STRUCTURES, INCLUDING BUT NOT LIMITED TO STORM SEWERS, 
STREET LIGHTS, ETC. WATER AND SANITARY SEWER FACILITIES SHALL HAVE A MINIMUM 10-FOOT 
HORIZONTAL EDGE-TO-EDGE SEPARA110N. 

ANY PROPOSED BACKFLOW PREVENTION DEVICE AND /OR GREASE TRAP MUST BE INSPECTED BY THE JCSA 
UTILITY SPECIAL PROJFCTS COORDINATOR AT (757) 259-4138. 

PLUMBING INSIDE OF PROPOSED BIUILDINGS MUST BE INSPECTED BY JCSA'S U11LITY SPECIAL PROJECTS 
COORDINATOR AT (757) 259-4138, FOR POTENTIAL CROSS CONNECTIONS. ANY CROSS CONNECTIONS MUST 
BE PROTECTED BY THE APPROPRIATE BACKFLOW PREVENTION DEVICE(S)". 

EASEMENTS DENOTED AS "JCSA UTILITY EASEMENTS" ARE FOR THE EXCLUSIVE USE OF THE JAMES CITY 
SERVICE AUTHORITY AND THE PROPERTY OWNER. OTHER UTILITY SERVICE PROVIDERS DESIRING TO USE 
THESE EASEMENTS WITH THE EXCEPTION OF PERPENDICULAR UTILITY CROSSINGS MUST OBTAIN 
AUTHORIZATION FOR ACCESS AND USE FROM JCSA AND THE PROPERTY OWNER. ADDITIONALLY, JCSA SHALL 
NOT BE HELD RESPONSIBLE FOR ANY DAMAGE TO IMPROVEMENTS WITHIN THIS EASEMENT, FROM ANY 
CAUSE. 

U. JCSA SHALL NOT BE HELD ,qESPCJNSIBLE FOR ANY PAVEMENT SETTLEMENT DUE TO PIPE BEDDING, 
BACKFILLING, BACKFILL MATERIALS OR COMPACTION FOR WATER OR SANITARY SEWER FACILITIES FOR THIS 
PROJECT. 

V. FIRE HYDRANTS TO BE INSTALLED, WITHIN EXISTING OR PROPOSED VDOT RIGHT-OF-WAYS SHALL BE 
LOCATED IN ACCORDANCE WITH VDOT REQUIREMENTS. 

TOTAL LBS. 
MINIMUM CARE LAWN 

COMMERCIAL OR RESIDENTIAL 

TOTAL LBS. 
PER ACRE GENERAL SLOPE (3: 1 OR LESS) 

-KENTUCKY 31 FESCUE 
PER ACRE 

128 LBS. 
2 LBS. 
20 LBS. 

150 LBS. 

'(EtffUCfCY 31 OR TURF TYPE TJ1LL FESCUE 175-200 LBS. 

75 lBS. 

-RED TOP GRASS 
OR -SEASONAL NURSE CROP * 

-COMMON BERMUDA GRASS '* 

-~r:-'.°22~50 LBS. 

(UNHALLED) 

-HYBRID BER SS (BY OTHER VEGETATIVE 
E MENT METHOD, Sff STD. & SPEC. 3.34) 

LOW MAINTENANCE SLOPE (STEEPER THAN 3: 1) 
-KENTUCKY 31 TALL FESCUE 
-COMMON BERMUDAGRASS '* 
-RED TOP GRASS 
-SEASONAL NURSE CROP * 
-SERICEA LESPEDEZA ** 

* USE SEASONAL CROP IN ACCORDANCE WITH SEEDING DATES AS STATED BELOW: 
FEBRUARY, MARCH THROUGH APRIL ............................................... ANNUAL RYE 
MAY 1ST THROUGH AUGUST.. ........................................................ FOXTAIL MILLET 
SEPTEMBER, OCTOBER THROUGH NOVEMBER 15TH ...................... ANNUAL RYE 
NOVEMBER 16TH THROUGll JANUARY .............................................. WINTER RYE 

'* MAY THRQUGH OCTOBER, USE HULLED SEED. ALL OTHER SEEDING PERIODS, USE UNHULLED SEED. 
WEEPING LOVEGRASS MAY BE ADDED TO ANIY SLOPE OR LOW-MAINTENANCE MIX DURING WARMER SEEDING 
PERIODS; ADD 10-20 LBS./ACRE IN MIXES. 

93-108 LBS. 
0-15 LBS. 

2 LBS. 
20 LBS. 

20 LBS. 
150 LBS. 

VA DSWC 
PG. Ill - 304 SITE SPECIFIC SEEDING MIXTURES FOR COASTAL PLAIN AREA 
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EXISTING 
GROUND 

FILTER CLOlH 

70' MIN. 

A 3' 

5• MIN. A 

SIDE ELEVATION 

B 

12' MIN.* 

VDOT fl COARSE 
AGGREGATE 

•MUST EXTEND FULL WIDTH 
OF INGRESS AND EGRESS 
OPERATION 

FILTER CLOTH 

B :v' POSITIVE DRAINAGE 
f TO SEDIMENT TRAPPING 

DEVICE 

PLAN VIEW 

12' MIN. 

MOUNTABLE 
BERM 
(OPTIONAL) 

EXISTING 
PAVEMENT 

10' :MIN. 

REINFORCED CONCRETE DRAIN SPACE 

SECTION B-B 

@STONE CONSTRUCTION ENTRANCE 
SOURCE' VA. DSWC N. T.S. 
PLATE. 3.02-1 

' ' 
~I I 
ol I 
ii I I -------- -·-1 ·-1-·-

I I 
I I 
' ' 
I I 

--------- -c::==:::i----------

* ~TOE OF FILL 

* 

1. SET THE STAKES. 
6' MAX 

3. STAPLE FILTER MATERIAL TO STAKES 
AND EXTEND IT INTO THE TRENCH. 

2. EXCAVATE A 4" x 4" TRENCH 
UPSLOPE ALONG THE LINE OF 
STAKES. 

4. BACKFILL AND COMPACT 
THE EXCAVATED SOIL. 

POINT A SHALL BE HIGHER THAN POINT B 

DRAINAGEWAY INSTALLATION 
(FRONT ELEVATION) 

CONSTRUCTION OF A SILT FENCE 
(WITHOUT WIRE SUPPORT) 

SOURCE' YA. DSWC 
PLATE. 3.04-1 

x 
<( 
::::; 

'U) 

N.T.S. 

2 X 4" WOOD FRAME DROP INLET 
WITH GATE 

\ FRAME 

f-'-+---'-----'-'---, 

)~ 

STAKE 

. z 
::::; 

"' 

PERSPECTIVE VIEWS 

~ :=> 
~~~~~+! ~ 

GATHER 
EXCESS 

-----------. AT CORNERS 

SILT FENCE 
DISTANCE IS 6' MINIMUM IF 

FLOW FLOW IS TOWARD EMBANKMENT 

SILT FENCE CULVERT INLET PROTECTION 
N.T.S. 

1.0' 1.5' CLASS I RIPRAP 

FLOW-

SOURCE: VA. DSWC 
PLATE. 3.08-1 

VDOT IJ3, /1357 DR /J5 COARSE AGGREGATE 
TO REPLACE SILT FENCE IN "HORSESHOE" Wl-IE:N 
HIGH VELOCITY OF FLOW IS EXPECTED 

WITH STONE COMBINATION 
N.T.S. 

CURB INLET ----
WIRE SCREEN 

SPECIAL APPLICATION 

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB INLETS 
WHERE AN OVERFLOW CAPABILITY IS NECESSARY TO PREVENT 
EXCESSIVE PONDING IN FRONT OF THE STRUCTURE. 

* GRAVEL SHALL BE VDOT #3, #357 OR #5 COARSE AGGREGATE 

0 

ELEV. 

2'' SURFACE -
LAYER 

FILTER FABRIC 
OVERLAP ON TOP 

VDOT #57 
STONE 

ELEVATION OF STAKE AND FABRIC 
ORIENTATION 

SPECIFIC APPUCA TION DETAIL A 

THIS METHOO OF INLET PROTECTION IS APPLICABLE 
'M-IERE THE INLET DRAINS A RELATI'1£LY FLAT AREA 
(SLOPE NO GREATER THAN 5~ 'M-IERE THE INLET 
SHEET OR O'IERLAND FLOWS (NOT EXCEEDING 1 
C.F.S.) ARE n1'1CAL. THE METHOD SHALL NOT 
APPLY TO INLETS RECEIVING CONCENTRATED FLOWS, 
SUCH AS IN STREET OR HIGHWAY MEDIANS. 

SILT FENCE 
SOURCE: N.C. EROSION 
AND SEDIMENT CON1ROL 
PLAN1<1NG AND DESIGN 
MANUAL PLATE. 3.07-1 

DROP INLET PROTECTION 

2' 

6"-12" WET STORAGE 

.· .. · ·.-: 
:·4" .. MiN .. 

VARIES . 

ELEV. 
VARIES 

N.T.S. 

(SEE PLANS) 

2'' SURF ACE -
LAYER 

FILTER FABRIC 
OVERLAP ON TOP 

VDOT #57 
STONE 

VARIES FOR 
BIORETIENTION BASIN 

6"-12" WET STORAGE 
---· --~---- ·- ·-·. 
·----~----

·. -- ,_· 

~0()9 -, 
6" PERFORATED PIPE (SEE NOTE 5&6) 1 L ' 
SLOPE~0.5% MIN. (3) - 1/2" TO 4 ---.~ 
3/4"¢ HOLES EVENLY SPACED OVER 
130', FACING DOWN @ 4" C-C SPACING 
ALONG PIPE BLOCK & GRAVEL CURB 

INLET SEDIMENT FILTER 
N.T.S. 

SOURCE: 
VA. DSWC 
PLATE. 3.07-8 

BIORETENTION AREAS - #4, 5, 5A, 8A 
N.T.S. 

BIORETENTION AREA - #8 
N.T.S. 

JAMES CITY COUNTY ENVIRONMENTAL DIVISION 
EROSllON AND SEDIMENT CONTROL NOTES 

REVISED 7/6/01 

THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWN ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF ALL 
WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTl'1TIES FROM ENTIERING ONTO ADJACENT PROPERTIES OR STATIE 
WATERS. IF FIELD INSPECTION REVEALS THE INADEQUACY OF THE PLAN TO CONFINE SEDIMENT TO THE PROJECT SITE, ALL 
APPROPRIATE MODIFICATIONS WILL BE MA.DE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDITION TO THESE NOTES, ALL PROVISIONS 
OF THE '1RGINIA EROSION AND SEDIMENT CONTROL REGULATIONS SHALL APPLY TO THIS PROJECT. 

I. ALL EROSION ANO SEDIMENT CONTROL MEASURES SHALL BE INSTALLED ANO MAINTAINED IN ACCORDANCE WITH THE VIRGINIA 
EROSION AND SEDIMENT CONTROL HANDBOOK, 3RD EDITION, 1992. THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR WITH ALL 
APPLICABLE MEASURES CONTAINED THEREIN THAT MAY BE PERTINENT TO THIS PROJECT, INCLUDING MINIMUM STANDARDS 1 
THROUGH 19. IF THE APPROVED EROSIOIN AND SEDIMENT CONTROL PLAN IS FOUND TO BE INADEQUATIE IN THE FlElD, THE MINIMUM 
STANDARDS WILL APPLY IN ADDITION TO THE PROVISIONS OF THE APPROVED PLAN. 

2. AS A PREREQUISITIE TO APPROVAL OF AN EROSION AND SEDIMENT CONTROL PLAN FOR LAND-DISTURBING ACTIVITIES, THE NAME 
OF A RESPONSIBLE LAND-DISTURBER SH.ALL BE PROVIDED. THE RESPONSIBLE LAND-DISTURBER SHALL BE AN INDIVIDUAL WHO 
HOLDS A VALID CERTIFICATE OF COMPETENCE ISSUED BY THE VIRGINIA DEPARTMENT OF CONSERVATION AND IS DEFINED AS THE 
PERSON IN CHARGE OF AND RESPONSIBLIE FOR CARRYING OUT THE LAND-·DISTURBING ACTMTY. PERMITS OR PLANS WITHOUT THIS 
INFORMATION ARE DEEMED INCOMPLETE AND WILL NOT BE APPROVED UNTIL PROPER NOTIFICATION IS RECEIVED. ALSO, IF THE 
PERSON DESIGNA TIED AS RESPONSIBLE LAND-DISTURBER CHANGES BETWEEN THE TIME OF PLAN APPROVAL AND THE SCHEDULED 
PRECONSTRUCTION MEETING, THE ENVIRONMENTAL DIVISION SHALL BE INFORMED OF THE CHANGE, IN WRITING, 24-HOURS IN 
ADVANCE OF THE PRECONSTRUCTION MEETING. . 

3. A PRECDNSTRUCTION MEETING SHALL BE HELD ON SITE BETWEEN THE COUNTY, THE DEVELOPER, THE PROJECT ENGINEER, THE 
RESPONSIBLE LAND-DISTURBER AND THE CONTRACTOR PRIOR TO ISSUANCE OF THE LAND DISTURBING PERMIT THE CONTRACTOR 
SHALL SUBMIT A SEQUENCE OF CONSTRUCTION TO THE COUNTY FOR APPROVAL PRIOR TO THE PRECONSTRUCTION MEETING. THE 
DESIGNATED RESPONSIBLE LAND-DISTURBER IS REQUIRED TO ATTEND THE PRECONSTRUCTION MEETING FOR THE PROJECT. 

4. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY CONSTRUCTION ENTRANCE TO 
PREVENT TRACKING OF MUD ONTO PUBLIC RIGHT-OF-WAYS. AN ENTRANCE PERMIT FROM VOGT IS REQUIRED PRIOR TO ANY 
CONSTRUCTION ACTIVITIES WITHIN STATE RIGHT-OF-WAYS. WHERE SEDIMENT 15 TRANSPORTED ONTO A PUBLIC ROAD SURFACE, THE 
ROAD SHALL BE THOROUGHLY CLEANED AT THE END OF EACH DAY (STD & SPEC 3.02). 

5. SEDIMENT BASINS AND TRAPS (SID & SPEC 3.13 AND 3.14), PERIMETIER DIKES (SID & SPEC 3.09 AND 3.12), SEDIMENT FILTER 
BARRIERS (SID. & AND SPEC 3.05) AND OTHER MEASURES INTENDED TO TRAP SEDIMENT ON-SITIE MUST BE CONSTRUCTED AS A 
FIRST STIEP IN GRADING AND MUST BE MADE FUNCTIONAL PRIOR TO ANY UPSLOPE LAND DISTURBANCE TAKING PLACE. EARTHEN 
STRUCTURES SUCH AS DAMS, DIKES AND DIVERSIONS MUST BE SEEDED AND MULCHED IMMEDIATIELY AFTIER INSTALLATION. 
PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES BY THE OWNER OR OWNER'S REPRESENTATIVE SHALL BE MADE TO 
ASSESS THEIR CONDITION. ANY NECESS.ARY MAINTENANCE OF THE MEASURES SHALL BE ACCOMPLISHED IMMEDIATIELY AND SHALL 
INCLUDE THE REPAIR OF MEASURES DAIAAGED BY ANY SUBCONTRACTOR INCLUDING THOSE OF THE PUBLIC UTILITY COMPANIES. 

6. SURFACE FLOWS OVER CUT AND FU SLOPES SHALL BE CONTROLLED BY EITHER REDIRECTING FLOWS FROM TRANSVERSING THE 
SLOPES OR BY INSTALLING MECHANICAL DEVICES TO SAFELY LOWER WATER DOWNSLOPE WITHOUT CAUSING EROSION. A TIEMPORARY 
FILL DIVERSION (STD. & SPEC. 3.10) ANRJ SLOPE 
DRAIN (STD. & SPEC. 3.15) SHALL BE INSTALLED PRIOR TO THE END OF EACH WORKING DAY. 

7. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF CONSTRUCTION TO INSURE THEIR 
INTENDED PURPOSE IS ACCOMPLISHED. EN'1RONMENTAL DIVISION APPROVAL WILL BE REQUIRED FOR OTHER DEVIATIONS FROM THE 
APPROVED PLAN. 

8. THE CONTRACTOR SHALL PLACE SOllL STOCKPILES AT THE LOCATIONS SHOWN ON THE PLAN. SOIL STOCKPILES SHALL BE 
STABILJZED OR PROTECTED WITH SEDIMEINT TRAPPING MEASURES. OFF-SITIE WASTIE OR BORROW AREAS SHALL BE APPROVED BY 
THE ENVIRONMENTAL DIVISION PRIOR TO THE IMPORT OF ANY BORROW OR EXPORT OF ANY WASTE TO DR FROM THE PROJECT SITIE. 

9. THE CONTRACTOR SHALL COMPLETE DRAINAGE FACILITIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING AT ANY 
POINT WITHIN THE PROJECT. THE INSTAILLATION OF DRAINAGE FACILITIES SHALL TAKE PRECEDENCE OVER ALL UNDERGROUND 
UTILITIES. OUTFALL DITCHES FROM DRAllNAGE STRUCTURES SHALL BE STABILIZED IMMEDIATIELY AFTER CONSTRUCTION OF THE SAME 
(STD & SPEC 3.18). THIS INCLUDES INSTALLATION OF EROSION CONTROL STONE OR PAVED DITCHES WHERE REQUIRED. ANY 
DRAINAGE OUTFALLS REQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING OR UTILITY INSTALLATION BEGINS. 

10. PERMANENT OR TEMPORARY SOIL STABILIZATION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN DAYS AFTIER FINAL 
GRADE IS REACHED ON ANY PORTION O'F THE SITE. TEMPORARY SOIL STABILIZATION SHALL BE APPLIED WITHIN SEVEN DAYS TO 
DENUDED AREAS THAT MAY NOT BE AT FINAL GRADE BUT WILL REMAIN DORMANT FOR LONGER THAT 30 DAYS. PERMANENT 
STABILIZATION SHALL BE APPLIED TO A~EAS THAT ARE TO BE LEFT DORMANT FOR MORE THAN ONE YEAR. 

11. NO MORE THAN JDO FEET OF SANITARY SEWER, STORM DRAIN, WATER OR UNDERGROUND UTILITY LINES ARE TO BE OPEN AT 
ONE TIME. FOLLOWING INSTALLATION OF ANY PORTION OF THESE ITIEMS, ALL DISTURBED AREAS ARE TO BE IMMEDIATIELY 
STABILIZED (I.E., THE SAME DAY). 

12. le DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY OR FEBRUARY, 
STABILIZATION SHALL CONSIST OF MULCHING (STD & SPEC J.35). SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON 
PERMITS. 

13. THE TERM SEEDING, FINAL VEGETA.TIVE COVER OR STABILIZATION ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERMINATION 
AND ESTABLISHMENT OF A STABLE GRA,ss COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF 
SEED, LIME AND FERTILIZER (STD & SP[C 3.32). IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABLISHMENT OF 
GRASS COVER. 

14. ALL SLOPES STEEPER THAN 3H,1V' SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS AND MATIINGS TO AID IN THE 
ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLATION SHALL BE IN ACCORDANCE WITH STD. & SPEC. 3.35, MULCHING, STD. & 
SPEC. 3.36, SOIL STABILIZATION BLANK[TS AND MATIING AND MANUFACTURER=S INSTRUCTIONS. NO SLOPES SHALL BE CREATIED 
STIEEPER THAN 2H' 1 V. 

15. INLET PROTIECTION (SID & SPEC 3.07 AND 3.08) SHALL BE PROVIDED FOR ALL STORM DRAIN AND CULVERT INLETS FOLLOWING 
CONSTRUCTION OF THE SAME. 

16. TIEMPORARY LINERS, SUCH AS POLYETHYLENE SHEETS, SHALL BE PR0'1DED FOR ALL PAVED DITCHES UNTIL THE PERMANENT 
CONCRETE LINER IS INSTALLED. 

17. PAVED DITCHES SHALL BE REQUIRIEO WHEREVER ACCELERATED EROSION IS EVIDENT. PARTICULAR ATIENTION SHALL BE PAID 
TO THOSE AREAS WHERE GRADES EXCEED 3 PERCENT 

18. TIEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL DISTURBED AREAS ARE 
STABILIZED. TRAPPED SEDIMENT SHALl BE SPREAD, SEEDED AND MULCHED. AnER THE PROJECT AND STABILJZATION IS 
COMPLETIE, ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS. 

19. NO SEDIMENT TRAP OR SEDIMENT BASIN SHALL BE REMOVED UNTIL A) AT LEAST 75 PERCENT OF THE LOTS WITHIN THE 
DRAINAGE AREA TO THE TRAP OR BASIN HAVE BEEN SOLD TO A THIRD PARTY (UNRELATIED TO THE DEVELOPER) FOR THE 
CONSTRUCTION OF HOMES AND/ORB) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN THE DRAINAGE AREA TO THE TRAP DR 
BASIN HAVE BEEN COMPLETIED AND THIE SOIL STABILIZED. A BULK SALE OF THE LOTS TO ANOTHER BUILDER DOES NOT SATISFY 
THIS PROVISION. SEDIMENT TRAPS ANiJ SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE EXPRESS AUTHORIZATION OF THE 
JAMES CITY COUNTY EN'1RONMENTAL DMSION. 

20. RECORD DRAWINGS (AS-BUILTS) /AND CONSTRUCTION CERTIFICATIONS ARE BOTH REQUIRED FOR NEWLY CONSTRUCTED OR 
MODIFIED STORMWATER MANAGEMENT/SMP FACILITIES. CERTIFICATION ACTIVITIES SHALL BE ADEQUATELY COORDINATED AND 
PERFORMED BEFORE, DURING AND FOLLOWING CONSTRUCTION IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY 
COUNTY ENVIRONMENTAL DIVISION, STO<RMWATIER MANAGEMENT/BMP FACILITIES, RECORD DRAWING AND CONSTRUCTION 
CERTIFICATION, STANDARD FORMS & INISTRUCTIONS. 

21. DESIGN AND CONSTRUCTION OF PIRIVATE-TYPE SITIE DRAINAGE SYSTEMS OUTSIDE VOOT RIGHTS-OF-WAY SHALL BE PERFORMED 
IN ACCORDANCE WITH THE CURRENT VIERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION, STORMWATER DRAINAGE 
CONVEYANCE SYSTIEMS (NON-BMP RELATED), GENERAL DESIGN AND CONSTRUCTION GUIDELINES. 

MAINTENANCE PROGRAM & SCHEDULE 

INSPECT AND REl'AIR EROSION 

REMULCH ANY VOID AREAS 

REMOVE PREVIOUS MULCH AND REAPPLY 

REMOVAL AND REPLACEMENT OF ALL DISEASED VEGETATION 
CONSIDERED BEYOND TREATMENT 

CHECK FOR ACCUMULATED SEDIMENTS 

INSPECT AND RE MOVE ANY DEBRIS THAT MAY COLLECT AT 
THE DROP INLET AND WITHIN FACILITY 

ADD FRESH LAYER OF MULCH 

SOIL SPECIFICATIONS 

MONTHLY 

WHENEVER NEEDED 

EVERY 3 YEARS 

WHENEVER NEEDED 

MONTHLY 

AFTER MAJOR STORM 
EVENTS/OR SEMI 
ANNUALLY 

EVERY 6 MONTHS 
(SPRING & FALL) 

SEQUENCE OF CONSTRUCTION 
I. CONTRACTOR SHALL FLAG LIMITS OF CLEARING. 

2. CONTRACTOR SHALL SETUP AND A !TEND A PRECONSTRUCTION MEETING WITH JAMES CITY COCINTY ENVIRONMENTAL INSPECTOR. 

J. THE CONTRACTOR SHALL INSTALL THE CONSTRUCTION ENTRANCE, TREE PROTECTION AND SILT FENCE. 

4. CLEAR FOR ACCESS TO THE SEDIMENT BASIN, SEDIMENT BASIN AREA, AND TEMPORARY STOCIKPILE AREA. ACCESS SHALL BE OBTAINED FROM ENTRANCE ON NORGE LANE. 

5. REMOVE ROCK THAT IS LODGED IN THE EXISTING OUTFLOW PIPE FOR POND BY EXPOSING AREA OF PIPE APPROXIMATIELY 48 FEET FROM OUTFALL INVERT. LOCATE ROCK AND CUT 
OUT SECTION Of PIPE WHERE THE ROCK IS LOCATED. THE PIPE UPSTREAM OF ROCK NEEDS TO BE EVALUATED. IF THE REST OF THE PIPE IS SATISFACTORY AND DOES NOT NEED 
TO BE REPLACED THEN REPLACE SECTION OF PIPE. PLACE SLEEVE OVER PIPE SECTION, AND PIPE SLEEVE SHALL BE WATERTIGHT TO PREVENT ANY EROSION. 

6. CONSTRUCT THE SEDIMENT BASIN AND PROVIDE SILT FENCE AND TREE PROTECTION AS NECESSARY. 

7. ONCE THE TEMPORARY SEDIMENT BASIN IS COMPLETIE, FUNCTIONING, AND APPROVED BY COUNTY'S ENVIRONMENTAL INSPECTOR, CLEAR THE REMAINDER OF THE SITIE AND REMOVE 
TOPSOIL AS NECESSARY. WITHIN THE LIMITS OF DISTURBANCE AS SHOWN ON PLANS. 

8. BEGIN GRADING OPERATIONS FOR BUILDING AND PARKING LOT. BEGIN BUILDING CONSTRUCTION. 

9. INSTALL STORM DRAINAGE AND ASSOCIATIED EROSION AND SEDIMENT CONTROL MEASURES INCLUDING INLET PROTECTION. 

10. BEFORE INSTALLING PROPOSED UTILITY CONNECTIONS, CONTRACTOR MUST LOCATIE AND VERIFY INVERT OF SANITARY SEWER EFFLUENT PIPES FOR PARISH OFFICE AND EXISTING CHURCH 
BUILDINGS. IF INVERTS ARE LOWER THAN DESIGN CONTACT ENGINEER TO REDESIGN SYSTEM. 

II. CONTACT JCSA TO ARRANGE SHUTOFF OF JCSA WATERMAIN TO MAKE CONNECTIONS DURING DAY TIME HOURS. 

12. INSTALL UTILJTIES IN RIGHT OF WAY WITH OPEN CUT WHILE MAINTAINING ONE LANE OPEN FOR TRAFFIC AT ALL TIMES. USE TRAFFIC CONTROL WITH WORK IN RIGHT OF WAY ANO SEAL 
OPEN CUT AT THE END Of EACH WORK DAY 

13. INSTALL GRAVITY SEWER AND WATER MAINS. 

14. INSTALL BASE STONE AND PAVEMENT FOR PARKING LOT. 

15. ESTABLISH VEGETATIVE COVER IN DENUDED AREAS. 

16. INSTALL BIO-RETENTION BASINS, AFTER ALL UPLAND AREAS HAVE BEEN STABILIZED. 

17. REMOVE SEDIMENT FROM BASIN IN ACCORDANCE WITH VESCH STANDARD AND SPECIFICATION 3.14, AS NECESSARY TO MAINTAIN ADEQUATE STORAGE, STOCKPILE MATIERIAL ONSITE FOR 
DEWATERING AND SPREAD ON SITE 

18. THE TEMPORARY SEDIMENT BASIN SHOWN ON THIS SITIE PLAN, SHALL BE CONVE~TED TD THE "WET' BMP AS NOTED ON SHEET 7 AFTER DISTURBED AREAS ARE STABILIZED, AND 
CONSENT IS OBTAINED FROM JAMES CITY COUNTY ENVIRONMENTAL DIVISION. 

GENERAL NOTIES' 

I. DUST CONTROL MEASURES IN ACCORDANCE WITH THE VESCH SHALL BE IMPLEMENTIED AS NECESSARY. 
2. THERE ARE NO OFF-SITE LAND DISTURBING AREAS PROPOSED WITH THIS PROJECT. 
3. ALL EXCESS UNSUITABLE MATERIAL AND TOPSOIL SHALL BE REMOVED FROM PROJECT AREA AND DISPOSED OF OFF SITIE. 
4. ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED DURING CONSTRUCTION PROGRESS AS DIRECTIED BY THE ENGINEER OWNER, OR 

ENVIRONMENTAL DIVISION INSPECTOR TO MINIMIZE POTENTIAL FOR SEDIMENT TO LEAVE TH[ SITE. 

E & S NARRATIVE 

PROJECT DESCRIPTION 
THIS PROJECT 15 A COMMERCIAL DEVELOPMENT OF A BUILDING AND PARK'NG LOT EXPANSION FOIR ST. OLAF CAIHOLIC CHURCH LOCATED ON NORGE LANE AND RICHMOND ROAD WHICH 
CONSISTS OF APPROXIMATELY 9.38 ACRES IN JAMES CITY COUNTY. 

EXISTING SITE CONDITIONS 

THIS SITE IS CURRENTLY OCCUPIED BY ST. OLAF CATHOLIC CHURCH WHICH CONSISTS OF TWO EXISTING BUILDINGS AND PARKING LOT WITH THE REST OF THE SITE BEING GRASS THAT IS 
MOWED REGULARLY AND WOODS. STORMWATER IS CURRENTLY COLLECTED IN AN EXISTING STOR~ SYSTIEM AND CARRIED TO THE EXISTING POND ON SITE. 
ADJACENT PROPERTIES 

THE PROPOSED SITE IS SURROUNDED TO THE NORTHEAST BY PEACH STREET AND CSX RAILROAD RIGHT-OF-WAY, TO THE SOUTHEAST AND SOUTH BY COMMERCIAL DEVELOPMENTS, TO THE 
NORTHWEST NORGE LANE AND TO THE SOUTHWEST BY RICHMOND ROAD. 
OFF-SITE AREAS 

NO OFFSITIE AREAS ARE PROPOSED WITH THIS PROJECT. ALL TIEMPORARY SOILS STOCKPILES WILL RESIDE WITHIN THE PROJECT LIMITS. EXCESS TOPSOIL AND FILL MA ITRI AL SHALL BE 
REMOVED FROM THE SITE AND DISPOSED OF PROPERLY . 
SOILS DESCRIP110N 
THE SOIL CONSERVATION SERY1CE HAS IDENTIFIED THE PRESENCE OF THE SOILS TYPES AS INDICATIED ON MAP NUMBER 9 OF THE SOIL SURVEY OF JAMES CITY AND YORK COUNTIES AND 
THE CITY OF WILLIAMSBURG VIRGINIA. SEE THE ENVIRONMENTAL INVENTORY SHEET (SHEET 2) FOIR SOIL TYPES AND LOCATIONS. 
CRITICAL AREAS 

SEE THE ENVIRONMENTAL INVENTORY FOR THE LOCATION OF WETLANDS AND 253 SLOPES. (NOTE NO CRITICAL AREAS ARE NOTED IN PROJECT LIMITS). 
EROSION AND SEDIMENT CONTROL MEASURES 
UNLESS OTHERWISE INDICATED, ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSlfALLED IN ACCORDANCE WITH THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK 
(VESCH). THE MINIMUM STANDARDS OF THE VESCH SHALL BE ADHERED TO -UNLESS OTHERWISE WAIVED AND APPROVED BY THE ON-SITE E&S CONTROL INSPECTOR. THESE MEASURES SHAL 
INCLUDE ANO NOT TO BE LJMITIED m 
3.D2 CONSTRUCTION ENTRANCE 

A CONSTRUCTION ENTRANCE WILL BE INSTALLED TO REDUCE THE AMOUNT OF MUD TRANSPORTIEiD ONTO PAVED ROADS BY VEHICLES AND/OR RUNOFF. 
3.DS SILT FENCE 
SILT FENCE WILL BE PLACED IN APPROPRIATE AREAS AS INDICATED ON THE PLANS TO PREVENT SILT LADEN RUNOFF FROM LEAY1NG THE SITIE. 
3.D7 INLET PROTIECTION 
INLET PROTECTION SHALL BE USED TO REDUCE THE SEDIMENT ENTER THE STORM SYSTEM. 
3.08 CULVERT INLET PROTEC110N 
INLET PROTECTION SHALL BE USED TO REDUCE THE SEDIMENT ENTERING THE STORM SYSTIEM. 
3.18 OUTLET PROTECTION 
OUTLET PROTECTION SHALL BE USED TO PREVENT SCOUR AT STORMWATIER OUTLET. TO PROTECT THE OUTLET STRUCTURE AND TO MINIMIZE THE ?OTENTIAL FOR DOWNSTREAM EROSION. 
3.32 PERMANENT SEEDING 
PERMANENT SEEDING MEASURES SHALL BE APPLIED IN AREAS INDICATED ON PLANS TO REDUCE EROSION OF AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE FOR MORE THAN 30 DAY . 
3.38 TREE PROTECTION 
TREE PROTECTION SHALL BE UTILIZED ADJACENT TO EXISTING WOODLAND AREAS THAT ARE TO REMAIN UNDISTURBED. 
MANAGEMENT STRATIEGIES 

I. CONSTRUCTION WILL BE SEQUENCED SO THAT GRADING OPERATIONS CAN BEGIN AND END AS' QUICKLY AS POSSIBLE. 
2. PERMANENT SEEDING OR OTHER STABILIZATION WILL FOLLOW IMMEDIA TIEL Y AFTER GRADING. 
3. AREAS, WHICH ARE NOT TO BE DISTURBED. WILL BE CLEARLY MARKED BY FLAGS, SIGNS, rn:. 
4. THE CONTRACTOR SHALL HAYE A CERTIFIED RESPONSIBLE LANO DISTURBER AND SHALL BE RESPONSIBLE FOR THE INSTALLATION AND MAINTENANCE OF ALL EROSION AND SEDIMENT 
CONTROL PRACTICES. 
S. AFTER ACHIEVING ADEQUATE STABILIZATION, THE TEMPORARY E&S CONTROLS WILL BE CLEARED UP AND REMOVED. 

PERMANENT STABILIZATION 
ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE STABILIZED WITH PERMANENT SFIDING IMMEDIATELY FOLLOWING FINISH GRADING. 
MAINTENANCE 
IN GENERAL, ALL EROSION ANO SEDIMENT CONTROL MEASURES WILL BE CHECKED DAILY AND AIFTER EACH SIGNIFICANT RAINFALL THE FOLLOWING ITIEMS WILL BE CHECKED IN PAR11CUL.~R 
I. ALL INLET PROTECTION WILL BE CHECKED REGULARLY FOR SEDIMENT BUILDUP, WHICH COULD PREVENT POSITIVE DRAINAGE. IF THE INLET PROTECTION IS CLOGGED BY SEDIMENT, IT SHALL 
BE REMOVED AND CLEANED OR REPLACED. 
2. THE SILT FENCE BARRIER WILL BE CHECKED REGULARLY FOR UNDERMINING OR DETIERIORA TICIN Of THE FABRIC. SEDIMENT SHALL BE REMOVED WHEN THE LEVEL OF SEDIMENT DEPOSITION 
REACHES HALF WAY TO THE TOP OF THE BARRIER. 
3. THE SEEDED AREAS WILL BE CHECKED REGULARLY TO ENSURE THAT A GOOD STAND IS MAllHAINED AREAS SHOULD BE FERTILIZED AND RE-SEEDED AS NEEDED. 

NOTES 

PLANT SUB,STITUTIONS, SPECIES, 
SIZE OR ROOT, WILL REQUIRE 
WRITTEN REQUEST TO AND 
WRITTEN APPROVAL BY THE 
ENVIRONMIENTAL DIVISION 

1. WATER PLANT MATERIAL EACH DAY FOR FOURTEEN CONSECUTIVE DAYS AFTER CONSTRUCTION. 
THE BIORETENTI ON AREAS SHALL CONTAIN A PLANTING SOIL MIXTURE OF 503 SAND, 303 LEAF COMPOST 
(FULLY COMPOSTED, NOT PARTIALLY ROTTED LEAVES), AND 203 TOPSOIL. TOPSOIL SHALL BE SANDY LOAM OR 
LOAMY SAND OIF UNIFORM COMPOSITION, CONTAINING NO MORE THAN 53 CLAY, FREE OF STONES, STUMPS, 
ROOTS, OR SIMllLAR OBJECTS GREATER THAN ONE INCH, BRUSH, OR ANY OTHER MATERIAL OR SUBSTANCE 
WHICH MAY BE HARMFUL TO PLANT GROWTH, OR A HINDRANCE TO PLANT GROWTH OR MAINTENANCE. THE 
TOPSOIL SHALL BE FREE OF PLANTS OR PLANT PARTS OF BERMUDA GRASS, QUACK GRASS, JOHNSON GRASS, 
MUGWORT. NUTSEDGE, POISON IVY, CANADIAN THISTLE, CATTAIL, OR OTHERS AS SPECIFIED. IT SHALL NOT 
CONTAIN TOXIC SUBSTANCES HARMFUL TO PLANT GROWTH. 

THE TOP SOIL SHALL BE TESTED AND MEET THE MINIMUM CRITERIA SET FORTH IN SECTION 3.11-28 OF THE 
VIRGINIA STORMIWATER MANAGEMENT HANDBOOK (LATEST EDITION). 

MULCH 
A SURFACE LA'YER OF SHREDDED HARDWOOD BARK SHALL BE PROVIDED ON TOP OF THE PLANTING SOIL. 
MULCH SHALL llE FREE OF WEED SEEDS, SOIL, ROOTS, OR ANY OTHER SUBSTANCE NOT CONSISTING OF EITHER 
BOLE OR BRANCH WOOD AND BARK. THE SHREDDED HARDWOOD BARK MULCH SHALL BE UNIFORMLY APPLIED. 

STRAW MULCH SHALL NOT BE UTILIZED IN STABILIZATION OF BIORETENTION OR DRY SWALE AREA. 

2. CONTRACTOR SHALL REFER TO COUNTY BMP MANUAL (GROUP D, PGS. 48-50) AND MINIMUM 
STANDARD 3.11 AND 3.13 OF THE VIRGINIA STORMWATER MANAGEMENT HANDBOOK FOR 
METHODS/MATERIAL ASSOCIATED WITHI CONSTRUCTION OF THE BIORETENTION CELLS. 

3. VDOT SHALL BE SAVED YARMLESS FROM THE MAINTENANCE RESPONSIBILITY OR LIABILITY 
ASSOCIATED WITH ANY FAILURE OF THE STORM WATER MANAGEMENT FACILITY AND ITS 
STRUCTURES. 

4. A PROFESSIONAL ENGINEER WHO HAS INSPECTED THE BASIN DURING CONSTRUCTION SHALL 
CERTIFY THE CONSTRUCTION OF THE BIORETENTION BASIN. THE CONTRACTOR SHALL BE 
RESPONSIBLE FOR COORDINATING THE BIORETENTION BASIN CONSTRUCTION SCHEDULE WITH 
THE ENGINEER TO ENSURE ON SITE MONITORING. 

5. 6" PERFORATED PIPE SHALL BE RIGID SMOOTH WALL PE IN ACCORDANCE WITH ASTMF810 OR 
6" SCH40 PVC OR EQUIVALENT APPR:OVED BY JAMES CITY COUNTY ENVIRONMENTAL DIVISION. 

6. CORE DRILL AND PROVIDE NEOPRENE SEAL (KOR-N-SEAL) OR EQUAL WHERE PLASTIC PIPE 
CONNECTS TO STORM STRUCTURE. 
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