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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.
BMP NUMBER: 99189
DATE VERIFIED: November 03, 2017
QUALITY ASSURANCE TECHNICIAN: Jonathan Craig
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Stormwater Division
MEMORANDUM
DATE: November 03, 2017

SCANNER: Jonathan Craig, Assistant Environment Coordinator

RE: Files Approved for Scanning

Maintenance Agreements: NO
(in file as of scan date)

General File ID or BMP ID: 99189

PIN: 2320700001A

Owner Name: MORRISON, SHARON C TRUST

Legal Description: ~ COMM AREA KRISTIANSAND OFF PARK
Local Address: 151 KRISTIANSAND DR

Easement:

Recorded Plat:

Comments: Electronic file created. 6 drawings scanned and added. Hard copies destroyed.
Bookmarks left in to populate with future pages.
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— VARIABLE WIDTH DRAINAGE
—__ /& JCSA UTILITY EASEMENT
~—_D.B. 288, PG. 45-47

\
\

~——

©) / VARIABLE WDTH DRAINAGE
& UTILTY EASENENT
P.B. 40, PG. 24
>

\ I
ADDITIONAL VARIABLE
WIDTH DRAINAGE AND
JCSA UTILITY EASEMENT /

| ZEUIET

/ ~
15" MRGINIA PO ENT
D.B. 305, PG. 308~3

\

ADDITIONAL VARIABLE
WIDTH DRAINAGE AND
JCSA UTILITY EASEMENT

ADDITIONAL VARIABLE
WIDTH DRAINAGE AND
JCSA UTILUTY EASEMENT

/
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/

/
AN

4
<
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3 _J
° N E
571 8
:) o
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: (R E
S 1|08
L
(4]
GRAPHIC SCALE
20 o 20 40
SCALE: 1" = 20'

RECREATION LOT
123 WHISTLE WALK

VARIABLE WIDTH DRAINAGE
& UTILITY EASEMENT
P.B. 42, PG. 86

S~
~
~

T~

N/F
SUSAN L. AND
SHARON L. BURRUSS
LOT 35, SECTION 1
THE MEADOWS
110 SHARPS ROAD
TAX PARCEL
NO. 3841100035
DOC # 050017781

N/F
JEREMY E. BEKER
LOT 34, SECTION 1

THE MEADOWS
112 SHARPS ROAD
TAX PARCEL

- . NO. 3841100034

DOC # 070005131

N/F
JANICE D. NIMMO
LOT 23, SECTION 3
THE MEADOWS
115 WHISTLE WALK
TAX PARCEL
NO. 3830600023
DOC # 010014316

N/F
RICHARD S. SENS
LOT 22, SECTION 3

THE MEADOWS
119 WHISTLE WALK
TAX PARCEL
NO. 3841400022
DOC # 050025754

N/F
PATRICIA J. TRAVIS
LOT 21, SECTION 3

THE MEADOWS
121 WHISTLE WALK
TAX PARCEL
NO. 3841400021
DOC # 030006380

VARIABLE WIDTH DRAINAGE
& UTIUTY EASEMENT
P.B. 42, PG. B6

N/F

JOEL R. FORTUNE

LOT 24, SECTION 3
THE MEADOWS

113 WHISTLE WALK

TAX PARCEL
NO. 3830600024
DOC # 100018337

|

|
N/F |
JAMES L. AND
JANET D. HARNEY
LOT 37, SECTION 1
THE MEADOWS
106 SHARPS ROAD
TAX PARCEL
NO. 3830400037
D.B. 571, PG. 402

N/F
JAMES H. AND
CHRISTINE A. WHITE

LOT 36, SECTION 1

THE MEADOWS
108 SHARPS ROAD

TAX PARCEL
NO. 3830400036
D.B. 309, PG. 367

N/F
THE MEADOWS

RESIDENTS ASSOCIATIO?

RECREATION LOT
SECTION 3
THE MEADOWS
123 WHISTLE WALK
TAX PARCEL
NO. 3841400020A
D.B. 420, PG. 624

15’ VIRGINIA POWER EASEMENT

D.B. 305, PG. 308-311
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~
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~
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N
/
/
/
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- - 15" RCP
\Z'/NV= 61.93
——

NOTE.:
THE CHESAPEAKE AND POTOMAC EASEMENT RECORDED IN = .
D.B. 250, PG. 251, 252 LIES WITHIN THE R/W OF SHARPS T~ _ LEGEND
ROAD AND DOES NOT APPEAR TO AFFECT THIS PROPERTY. T - : e
T~ - S CONCRETE Q)  SANITARY MANHOLE
RIbC 66,29 T~ 4 big STORM DROP INLET €90 samITARY cLEANOUT

INV OUT= 59.37 - -
| SD  STORM MANHOLE T COMMUNICATIONS PEDESTAL

._ S
,5.,‘5@\ HARPS R OAD 50 O IRF IRON ROD FOUND q]  ELECTRIC METER
’

' oM
ol % GAS METER HP T PUMP
sk M-ﬁaiifgaﬂfh DITCH R/W = O  HEAT PU
6:3\2 \64‘-'. MSW

15" RCP
INV= 63.61

THIS TOPOGRAPHIC SURVEY WAS COMPLETED UNDER THE DIRECT
AND RESPONSIBLE CHARGE QF, THOMAS C. SUBLETT, L.S. FROM AN

(o]
z
~
—
=z
wi
=
=
O
Q
~
=z
o
n
>
[T
o

ACTUAL GROUND SURVEY MADE UNDER MY SUPERVISION; THE RS — & BORE HOLE @  TEMPORARY BENCH MARK
ORIGINAL DATA WAS OBTAINED ON MAY 10-12, 2010. THIS \52\‘\\ b - - _
TOPOGRAPHIC SURVEY MAP MEETS MINIMUM ACCURACY STANDARDS AN s —
AND )IS REFERENCED TO NATIONAL GEODETIC VERTICAL DATUM (NGVD ]\ % =~ . g RIP RAP
1929). | NS
K 33’ DRAINAGE & UTILITY EASEMENT —-—
' P.B. 40, PG. 24 - - ‘
) ‘ 15" VIRGINIA POWER EASEMENT
‘ D.B. 259, PG. 726-728
'.
gmf—:Mgl% K o .._‘ " /\ —_— ‘ N/F
@ INV OUT= 46.50 . “ P 4 ’;; R)/ . —— —_— __‘ | SUSAN L. AND
SN W/ ELLING | SHARON L. BURRUSS
ToP= 52,35 > | LOT 35, SECTION 1 E o
j::?i%}’;vc) 112 SHARPS ROAD 1 'l(')HSEHIXIEég%V(\;iD 2 = =
S48 NS> S e : i | NE STOR 1 S 8§ =
(24" HDPE) L = = ] ® ‘ e \\* . e Y / DWELLTNF(;RAME TAX PARCEL = f =y
IRF o N ' : e ' et ': g W/BASEMENT g =
15" PVC , ~= .~ INV= 4”3.88 i : oy e ~ GARAGE FF:S?SO . NO. 3841100035 Lo
W= 4585 %y yeo MEADMAL L= " f DOC # 050017781
N, e L oN HesowaL
N e ELFv—=48.08- -~ ‘
_%f_z%a N/F :a:a ©
V= 54.600) JEREMY E. BEKER 3
WLAUTE 4457 4o \ - LOT 34, SECTION 1 S9od
THE MEADOWS £58 8
112 SHARPS ROAD s g
TAX PARCEL 385
NO. 3841100034 388 %
DOC # 070005131 55 C
% ® =
2 <
S T0P PIPESS 454 | o = %
S SN DO \\‘-4847 s"o;; g
S N/F g
B““@\Nf\ JANICE D. NIMMO Al
LOT 23, SECTION 3 2.
THE MEADOWS e
115 WHISTLE WALK o8
\ TAX PARCEL G| 3
23/ Few heareo NO. 3830600023 21y
\METDQNDS ',:
Ly DOC # 010014316 5 %
z 3|z
< < | Q
[a] Ol =
= W= Ol
Z = &
8 |, 3 N/F -
§ 2 RICHARD S. SENS z
s | § LOT 22, SECTION 3 s
a A o THE MEADOWS
g 2 .- ., MNOWHISTLEWALK ¥
& IRF Z‘ﬁ,ﬁzfﬁykm ____________ NO. 3841400022
O INV IN= 40.68 (SW) ,_ DOC # 050025754
W\v OUT= 40.46 (8" PVC) =z
~ 9 Z
52%
N < -
N/F ek E 2
PATRICIA J. TRAVIS g am § 39
LOT 21, SECTION 3 roFELOEL
Fio THE MEADOWS Soxd>,
~_ 121 WHISTLE WALK W2I<o2
RN N e TAX PARCEL EQshepS
AR SX NO. 3841400021 oguxy
s DOC # 030006380 0OSh <
AT cWI 5
\ // N\ 1 RM=14998 EES E
2\ I INV QUTE 41.06 O 0
AR\ VLT AR e 3
W 5
sav b N ! [ Ty
RiM= ;;3. ! P 7 g
Y oy ! o
AR B i CENTERDWE m
R IR AR NN s OF STREAM,
N N i v 0;' \ ! I Designed Drawn
GRAPHIC SCALE 'l’ l,? 8 /II /L? /II /l? /, t TBM 1 \Q%/ \W< 1 e RIM= 42.21 S 'AES 5 tJFS
. R . . \ 4 e NN \ A cale ate
20 0 20 40 f;ii"olgf A;g’ R\\w\f\\\ U \ v NCH S 1"=20" | 5/11/10
L e T , BLEv=4564 WIS SN G\
SCALE: 1" = 20’ / BRIDGE — \ \ R\ N\ 9801-E~29
\\\ /%)\ \\\ B Drawing No.
B, 1 10F1
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EASEMENT \ (" . |

35 DRAINAGE & UTILITY oY A\ SRR :
Ny \ \

— o Y BN NS
EASEMENT O TN N N

108 SHARPS RD. RV

N %, N
\, LAY

PROPOSED ", \\ N

RIPRAP= © \ 7
STEP POOL, "\ '

N,
-, X .\ - 5 N <
N h y

/ » o h - LA TIE A P oy e A .
AR  UARIABLE WIDTH PROPOSED— . X\
, DRAINAGE & UTILITY STACKED .~
£ EASEMENT o X STONE WALL <~
et g

110 SHARPS RD. .

STABILIZE
ERODED

\
Y 3
s N % . N
. \ A // \\_ TN, X
kY N

LEGEND

~| EXISTING FEATURES (GREY)

DRAINAGE & UTILITY EASEMENT

VIRGINIA POWER EASEMENT

PROPOSED MODIFICATIONS (BLACK)

o~ APPROXIMATE TOP OF BANK (BASED ON
~ — 1 TYPICAL SECTION - THIS SHEET)

m PROPOSED CONSTRUCTION ACCESS

TEMPORARY CONSTRUCTION EASEMENT

NOTES:

1.) ALL LOCATIONS ARE APPROXIMATE. EXISTING EASEMENT AND PARCEL
BOUNDARIES PROVIDED BY AES CONSULTING ENGINEERS AND
SUPPLEMENTED BY JAMES CITY COUNTY GIS MAPPING.

2.) SEE DRAFT STREAM STABILIZATION CONCEPT PLAN NARRATIVE FOR
SPECIFIC DETAILS OF EACH PROPOSED STREAM MODIFICATION.

3.) SEE APPENDIX D FOR TYPICAL DETAILS OF PROPOSED MODIFICATIONS.

4.) THESE PLANS ARE FOR PLANNING PURPOSES AND ARE NOT TO BE USED

FOR CONSTRUCTION.

B \:., s e =
N\ ADDITIONAL JCSA VARIABLE

) WVITH DRAINAGE & JTILITY
\  EASEMENT

119 WHISTLE WALK

Kerr Environmental
Services Corp.

! and Environmental Consulting
| T

Virginia Beach, VA 23451

LA
STA.2+00.0

A

" Sustainable Ecological Restoration

L.
1008 Old Virginia Beach Road Ph: 757 963 2008
Suite 200 Fax: 757 963 8322

112 SHARPS RD. 15" VIRGINIA POWER EASEMENT
REPLACE DAMAGED * N
_ /~CONCRETE PATIO \
t / TO NEAREST JOINT
y “\\

. ' \

\ 114 SHARPS RO.

» APPROXIMATE PROPOSED N

- ) .\\

T
121 WHISTLE WALK sLOPE W PLANT

Revision 2 Description

® Reduce Side Slopes from 3:1 to 2:1 (H:V)

116 SHARPS RD.

Reinforce channel bottom and both banks with permanent turf reinforcement matting
from stations 1+10.0 to 2+50.0

Coir logs are no longer needed for stations 1+10.0 to 2+50.0

Top of bank channel width is reduced from 50 feet to approximately 30 feet, based upon
the typical section (other locations may vary)

SCALED AS SHOWN
PROPOSED STACKED STONE WALL AT JCSA SEWER LATERAL (STA. 90+00.0) oy EEnes
123 WHISTLE WALK SCALE: VERTICAL 1"=5' HORIZONTAL 1"=10' S TR O
LOCATION: DOWNSTREAM JCSA PIPE £X. 4" SEWER =DGE OF BANK
CLEANOL™ PROPOSED
53 oo PROPOSED STACKED — — MATCH GRADE_
5o uAIBTING / EX. 4" HDPE DRAING
GRADE STONE WALL (SEE = " U FROM DRIVEWAY
51'—— TYPICAL DETAIL) ZasdH A
Z 50— EX. EXPOSED JCSA __PROPOSED FILL
2 49 - 4" SEVER UTILITY anviie BEHIND WALL
< T N
@ 48
= ar @
46' ‘ EX. SEWER
45' = , e SUPPORT
s N i : STRUCTURE
. 0 10" ' A T UNDERGROUND FOOTING
\ DISTANCE E T (TO BE DESIGNED)
\
TYPICAL SECTION EXISTING
SCALE: VERTICAL 1" =5' HORIZONTAL 1"=10' CraDE
LOCATION: INCISED STREAM REACH, STATIONS 1+10.0 TO 2+50.0 )
53' | | /
\ r STABILIZE BOTH BANKS AND CHANNEL
A - WITH TURF REINFORCEMENT MATS, — \ s T
| 51" PERMANENTLY SEED WITH NATIVE _# °
: , VEGETATION
50'
Z 49
= KEY IN TURF
= 48| REINFORCEMENT - —L_—f- - —
. MATS TO TOB (BOTH
a 47 BANKS), FO(LLOW
d 46' 1. INSTALLATION SPECS .
FOR STORM WATER
45' CHANNELS
44' O D
43
o 10' 40" 60"
DISTANCE
// .
REVISIONS ALTERNATIVE B
4 DESCRIPTION DRAWN DESIGNED I DATE
INCLUDE EXISTING EASEMENTS FROM AES CONSULTING ENGINEERS 11/24/09
1 . 11110
PJS | PJS THE MEADOWS SUBDIVISION SCALE: 1"=20 /
2 | REDUCE 3:1 SIDE SLCPES TO 2:1 SIDE SLOPES, TC REDUCE TOB WIDTH m
STREAM STABILIZATION STUDY ' 20
FILE CHECKED SHEET
WHISTLE WALK TRIBUTARY

JAMES CITY COUNTY

P-B1

77157
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GENERAL NOTES °

W, b — —— = Z
' ¥ - 1. EXISTING 15" RCP CULVERTS LOCATED AT 3920 AND 3916 SHADY LANE ARE TO qp
= : S| 5
== ﬁ« - EROSION AND SEDIMENTATION CONTROL LEGEND BE REMOVED, REGRADED AND INSTALLED TO SPECIFIED INVERTS. €l 2
RS u‘ : 11t b el ™
e el 2. DEMOLITION OF GRAVEL DRIVEWAYS AND REWORKING OF EXISTING CULVERTS TO =
A4 M @—- CULVERT INLET PROTECTION (SPEC. 3.08-1 WITH BE COORDINATED WITH EACH INDIVIDUAL PROPERTY OWNER. | &
N 5 ~ﬁﬁk’& STONE COMBIN. INSTEAD OF SILT FENCE) S| 3
HROJEC 3. CONTACT MISS UTILITY (1-800-552—7001) AT LEAST 48 HOURS IN ADVANCE 31 °
U A h Tk + PERMANENT SEEDING (SPEC. 3.32) FOR MARKING OF EXISTING UTILITY LOCATIONS PRICR TO ANY EXCAVATION OR 21>
R ¥ DEMOLITION. =18
) V] -
@ —(TS)— TEMPORARY SEEDING (sPEC. 3.31) 4. CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF CONSTRUCTION i

EFFORTS WITH VIRGINIA NATURAL GAS, DOMINION VIRGINIA POWER, VERIZON Z

NOTE: TELEPHONE, APPROPRIATE TELEVISION CABLE COMPANY, AND OTHERS THAT MAY 2

SEE VIRGINIA EROSION & SEDIMENT CONTROL HANDBOOK FOR EROSION BE REQUIRED. 3

CONTROL SPECIFICATIONS (SPEC.) AND DETAILLS. 5. VERIFY ALL DIMENSIONS AND COORDINATE WITH ENGINEER FOR RESOLUTION OF &

ANY DISCREPANCIES.

9,/28/07

/
1

AN

|

Copyright ADC The Map People permitted use number 20505137 Y | ’ \
/ X 94.90
VICINITY MAP (APROX. SCALE 1"=2000'") / : x 94.8% Y N y
X 94.61 XS X944 w444 RONALD E. & N /l/
e \ DIANE KING \ <)/
(38-4)(10-8) Q
wobet onse o \ ZONED R-2 @)
| ' g N 9439

/ | o \ ™ o)
/ | X 94.39 N

/ \\\ %
J/ \‘ | X9‘i1j %9415 X 94.20 2 | 40
LIMITS OF DISTURBANCE (TYP) Y X
Y N
X
* . s ! A -
/ ‘ \ K » O 0
/ aLLen L% wacuRE A xss05,> L] END SECTION AN o) 58
4 DOROTHY C. FOX o £ NG "fyg?gf 24 X918 \ 5 )) ? K S
(36-4)(19-27) | S~ ears N/F N T393
ZONED R-2 | * MUKESH M PATEL ; N CES®
x5 ——PROPOSED 15' DRANAGE EASEMENT (35-4)(19-28) / o N £55Q
w > i ZONED R-2 £
// Ing J X 94.30 X 94.50 < . | \ § >-§ g
Sy ; P~
/ 80 LF OF 12°RCP, %CZS;,%‘;?-" \ 358
{ CLASS Il © 0.30% j]' BE REMOVED) \ X fi AN k) g N %
» EX. ‘ Xg .Oé . 6 & o
EXISTING 8" PVC DHELLING i X 94.66 X / \ Os
TO BE REMOVED secell | 5 DWELLING ~ 7 \ I3
(FULL LENGTH) I l I 3920 SHADY LANE & . i N o
"
! \
TREES TO BE REMOVED \ @
X 94,7 // g
© /
. |
DEMOLISH EXISTING PAVED FLUME NEW INV=92.71 / N o
AND REPLACE WITH PAVED FLUME (% 94.96 20 LF OF GRASSED il
THAT DIRECTS FLOW FROM SWALE o i / SWALE © 0.75% Sle
5 / % D = =
TO THE EAST. )\ .. #9525 INV=93.00 (SEE ROADSIDE DITCH N Wi g
15°RCP (NEW 12" RCP) e DETAIL THIS SHEET) JLE E. & Q135
DroP INV=92.62 7 X 94.96 — THOMAS A MALONEY < | &
INLET = _ S o 15RCP e (38-4)(10-10A) Ml
TOP=94.35" 73 7 ZONED R-2 S|
wv=92.45\ T 3 gu'i - ~ DWELLING A
3 vasor X 3916 SHADY LANE S|z
\ ! ///// MAILBOX =
. AN 2
e S\ eram EXISTING 15" CONC. CULVERT TO 7 =
’ . BE REMOVED AND RE—INSTALLED AT
N )/ /7 Ga.29 5r00p o2 NEW GRADES. ALL GROUND SURFACES AND / <
RICHARD . & / L Ve st W2 LANDSCAPING TO BE RESTORED. =
PODLESNY V=92 94" 15°RCP CRAVEAN 079X NEW INV=92.40 N/F :
(k128 '/(T0 BE REMOVED)  MNv=9250' A e B JOAN AND DAVID G. , >
94.00 NEW INV=92.56 gz-“" HHWM DUNAWAY (38-4)(19~29) y
i 94.78X ZONED R-2 / -
2 15"RCP L
“ 94.80 ‘ Vinv=9261"
5 | (2
] 92,19 / MAILBOX
} 15"RCP [ I BUSH ,/ Z x =
INV=91.97" I I, (TYP) / e Do =
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o L g’&ﬁ&&ﬁ‘mm GRAPHIC SCALE R N
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S\ | GFDRIBMNDL-Lot 9 BAEFCLAA6.8MN dwa\Plats\24994dn0l.dwq

JDB

NOTE:

@ PROVIDE STONE CONSTRUCTION ENTRANCE DURING
CONSTRUCTION. CONTRACTOR RESPONSIBLE FOR
KEEPING NORTH TURNBERRY FREE OF MUD AND
DEBRIS ADJACENT TO PROPOSED DRIVEWAY

STONE CONSTRUCTION ENTRANCE

ST v
2 128 MNS 16" "3 EXISTING
. 25 12 lM'N' ‘ g MIN. 2| PAVEMENT

H

‘ POSITIVE DRAINAGE 10" MiN.
TO SEDIMENT TRAPPING
DEWICE

VOOT #1 comss—/
AGGREGATE

H

*MUST EXTEND FULL WDTH
OF INGRESS AND EGRESS
OPERATION
PLAN VIEW

EROSION CONTROL NOTE:

UPON REMOVAL OF ALL EROSION AND SEDIMENT CONTROL ITEMS,
ALL TRAPPED/CONTAINED SEDIMENT SHALL BE REMOVED FROM LOT
AND PROPERLY DISPOSED OF. ROADSIDE DITCH AND, IF APPLICABLE

OUTFALL DITCHES SHALL BE CLEANED OF SEDIMENT/OR CONSTRUCTION
DEBRIS ON A REGULAR BASIS DURING CONSTRUCTION.

POINT A BHALL BE HIGHER THAN POINT B

O RNT RN
CONSTRUCTION OF A SILT FENCE
SUPPORT)

(WITHOUT WIRE

. N.T.S.
Er i Pl D—SFWOW.dwg

= 95.56

N
x 94.84
< 95085 AR < 95.03 x 95.17
L) TN . X ~~
Y -
N\ ~
‘| \ & \ ~— —
[ x 94.90
o4 5‘ x 94.8Q —~—
x 94.61 *94¥ 9441 L gaag \ «94.97
[ - .\ “ \d\r \ N/F
7>,
\\c;. RONALD & DIANE KING
\ 0 %@\zg \ T.M.(38—4)(10-8)
| RN
\ 1 :» & \
| x 94.39 & \ %

A
x g4.4 g 4.12
* 94.69 B
x 94.36
LOT 27
T.M.(38—4)(19--27)
x 94.59
EX. DWELLING
x 94.32
% é’}/
«92.77 IV /
Sil
\
94.84 x 8" PVC
INV=92.62"
//
NQ 15'RCP
NINV=92 45"

15"RCP
INV=92.30"

(50" R/W)

INV=91.97’

SHADY LANE

o x 95.99
QN
AN S

x 94.15

%
x 94.08
LN
- * \\ = 95,21

\
/ f\"wf{ v
L/IM! ‘ x 9573
\« R0
o
o
)

\
NG~ 95.50
x94.16 / * 94.58 N
A
x 94.13 / \
A
_ x 94.66 / e \\\
A\g4A5
o | ~
\ x 94.37 \ x §5.34 G "
* 94.46
x 95. %
EX. DWELLING N 9/ 70
« 9b 13 x 9574 xg5_/
o 7
*
&
\ . x 95.87
G
4‘\ * 95.06
/CONCRETE / o g,‘i\6 h Noh
DRIVE / 5 S
" 9525 / o o
x 94,
/ x 94.96 _— .
' 15"RCP pid /795, .
\/Qv=93,.12' ) ayd
; x 9476 :
e /4/7 EX. DWELLING
CONCRETE
DRIVE
LOT 29

T.M.(38—4)(19-29)

15"RCP
\I INV=92.61’

CURVE DATA
DELTA=54'42'40"
RADIUS=60.00"
LENGTH=57.29’
TANGENT=31.04'
CHORD=55.14" /
C.B.=N6649'05"W

x 96.40

AREA OF LOT 28

16.665 S.F.£
0.38 ACRES#

GRAPHIC SCALE
20’ 0 20’ 40’

RECORD MERIDIAN
PLAT BOOK 62, PAGE 73

SCALE: 1" = 20’

NOTE:

CONTRACTOR TO VERIFY ALL
BUILDING DIMENSIONS PRIOR
TO BEGINNING CONSTRUCTION.

(DWELLING DIMENSIONS AND PROPERTY LINE TIES
SHOWN ARE COMPUTED TO THE FACE OF STUD,
"FRAME LINE™.)

NOTE:

THIS PROPERTY LIES IN ZONE X, (AREAS DETERMINED
TO BE OUTSIDE THE 500 YEAR FLOOD PLAIN) PER
F.LRM. #510201-0035 B, DATED 2/6/91.

NOTES:

1. ALL DISTURBED AREAS ARE TO BE SEEDED, SODDED, OR
MULCHED WITHIN 7 DAYS OF REACHING FINAL GRADE.
LEGEND 2. NO RPA CHESAPEAKE BAY AREAS ARE LOCATED ON OR
TRF= IRON ROD FOUND ADJACENT TO PROPERTY SHOWN.

B.S.L.= BUILDING SETBACK
LINE

WM= WATER METER

CO= SEWER CLEAN OUT

TAX PARCEL: (38—4)(19-28)
STREET ADDRESS: #3920 SHADY LANE
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TEMPORARY
CONSTRUCTION
EASEMENT

)

PROPOSED
RIPRAP
STEP POOL -

| ‘T///’// l"“\
\ \"\ ) \ i
\ \ ) | |
T \\ \ \"
o \ \
| | \ \ | 108 SHARPS RD
l\ \ \\ [
| \‘\ \
] | 108SHARPSRD. | |
\ e |
\ \ \
\\M L e ! \
i
\ S
, Tomoorre (8 \ EXISTING
‘ meower g e
PIPE OVERFLOW ™. -
\ . Y Y v\,ﬂf_\l_ X
<
\ ¢
R e - ///‘ 7 S
e .
-
LEGEND
\__”/ EXISTING FEATURES (GREY)

PROPOSED MODIFICATIONS (BLACK)

L — J APPROXIMATE PROPOSED STREAM ALIGNMENT
— (ACTUAL ALIGNMENT WILL BE DETERMINED BY
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County Record Checklist

*Directions: Please check the type of file for scanning and check the documents enclosed in the file.  Remove any
* budget documents, contractor financial statements or any documents with account numbers.

[1 Stormwater Projects, General Site/Subdivision (from ERP) and

Stream Restoration Files
Order of Contents: File Name: GLQ [ { 9

Certification of Authenticity (placed in the file at the time of certlﬁcatlon)

Memorandum of files approved for scanning

This checklist

Maintenance Agreement

Deeds/Easements/Agreements/Property Records

Record Drawings (As Builts) -

Construction Drawings

Warranties

Project development documentation
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Misc. (ex. photos)

(] Stormwater Stormwater Mangement Facilities (BMP) Files

Order of Contents: File Name:

Certification of Authenticity (placed in the file at the time of certification)

Memorandum of files approved for scanning

This checklist

Maintenance Agreement
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Construction Drawings
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September 5, 2008

James City County Stormwater Division

/Q)\?>
\ M’S
Attn: Mr. Wayland Bass : \

onsultants

287 McLaws Circle, Suite 1 : @be \\
Wiliamsburg, VA 23185 k p O N>
g

Re: Site Assessment and Conceptual Plan
Kristiansand Tributary Project, James City County, Virginia
WEG Project #3935

Mr. Bass:

This correspondence presents the results of a site assessment and drainage evaluation study
performed by Williamsburg Environmental Group, Inc. (WEG) for the County of James City,
Virginia within the Kristiansand Tributary project limits (Figure 1). The approximate 46-acre
project area is comprised of the draw surrounding an unnamed Yarmouth Creek tributary
extending from Richmond Road to the confluence near the Drammer Court cul-de-sac. The study
limits are situated west of Richmond Road, south of Nina Lane in the Kristiansand subdivision,
and north of Arthur Hills Drive in the Colonial Heritage development (Figure 2). The site can be
accessed by several roads in the Kristiansand subdivision. The purpose of the investigation was
to assess existing site conditions in order to identify potential preventative and/or restorative
stream measures, including BMPs, which may provide further stabilization and increased water
quality functions to the water resources onsite. WEG performed a general site reconnaissance in
May and June 2008 to document site conditions relative to water resources.

BACKGROUND

The onsite stream resources are a part of the Yarmouth Creek Watershed, which flows into the
Chickahominy River within the James River drainage basin. According to James City County’s
Yarmouth Creek Watershed Plan (2003), the Yarmouth Creek drainage area has a high risk of
becoming impacted due to increased land development within the headwaters of its tributaries.
The aforementioned project area is included within Subwatershed 104 of the Watershed Plan, and
it was estimated that impervious cover made up 9.0% (77.4 acres) of the 860 acres of
Subwatershed 104 at the time of the Watershed Plan, and future land use impervious cover is
estimated at 19.7% (169.42 acres). A quick reference to the Yarmouth Creek Watershed Plan has
been provided within Appendix F at the end of this report.

OFFSITE ANALYSIS

Prior to conducting fieldwork, WEG consulted the USGS Topographical Quadrangle (Quad) map
for Norge, Virginia, (1984), the National Wetlands Inventory (NWI) Online Interactive Mapper,
administered by the U.S. Fish and Wildlife Service, and the Natural Resources Conservation
Service (NRCS) Web Soil Survey. The USGS map shows a completely forested project area with
an intermittent stream of approximately 4,000 linear feet (LF) surrounded by steep slopes. The

5209 Center Street » Williamsburg, VA 23188 * Tel 757-220-6869 * Fax 757-229-4507
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NWI map depicts freshwater forested wetlands surrounding the stream. Finally, the soil survey
indicates the site is underlain primarily by Johnston complex and Emporia complex. Johnston
complex is classified by the USDA as a hydric soil.

WETLAND WALKOVER

The onsite investigation was conducted on May 13, 2008, using the Routine Determination
Method, as outlined in the 1987 Corps of Engineers Wetland Delineation Manual, as a basis for
identifying areas subject to potential jurisdiction by the Corps and/or the DEQ. This method
involves the positive identification of three parameters in the determination of wetland
boundaries: hydrophytic vegetation, hydric soils, and wetland hydrology.

The results of the wetland walkover are provided on the Stream Condition Summary Map (Map
Pocket). Based upon the fieldwork completed, wetlands exist in conjunction with the floodplain
of the unnamed Yarmouth Creek tributary. Typically the limits of the wetlands extend from the
toe-of-slope on both sides of the stream. Other Waters of the United States include nine (9) first
order streams flowing into the drainage. The majority of the vegetative communities present can
best be classified as forested. However, there is a sewer easement trends along the southern side
of the draw. The sewer easement can best be described as an emergent wetland since the trees
were all cleared. Common vegetation in the forested areas included black gum (Nyssa sylvatica),
sycamore (Platanus occidentalis), ironwood (Carpinus caroliniana), spicebush (Lindera
benzoin), lizard’s tail (Saururus cernuus), common rush (Juncus effusus), golden ragwort
(Senecio aureus), and skunk cabbage (Symplocarpus foetidus). The emergent wetlands in
conjunction with the sewer easement typically contain common rush (Juncus effusus), hop sedge
(Carex lupulina), Nepalese brown top (Microstegium vimineum) and restricted to the western
portion were black willow saplings (Salix nigra). Soils onsite are typically very dark gray to
black (2.5Y 3/1 to 2.5Y 2.5/1 in Munsell color notation) in color, with faint redox features, and -
can be characterized as hydric. Wetland hydrology onsite is typically met by saturation within
the first 12 inches of the soil and occasional inundation.

STREAM ASSESSMENT

WEG conducted a baseline assessment of all onsite stream resources in May 2008, which
included identification of existing stream and riparian buffer conditions. The Environmental
Protection Agency Rapid Bioassessment Protocol (EPA RBP) and the Virginia Department of
Environmental Quality (DEQ) and the Army Corps of Engineers (Corps) Unified Stream
Methodology (USM) were applied to all onsite stream resources.: In addition, stream geomorphic
measurements were collected at representative locations to help quantify channel stability
conditions. Representative Photographs were also taken and are provided in Appendix A.

RBP Assessment

The EPA RBP for Streams and Wadeable Rivers is an evaluation of 10 physical habitat
characteristics that influence the quality of the water resource and the condition of the resident
aquatic community (Barbour et al. 1999). Parameters relating to instream habitat, channel
morphology, bank structural features, and riparian vegetation are observed as a function of
overall water quality. In order to account for natural differences in coastal plain verses mountain
region habitats, low- and high-gradient assessment methods were developed. The low-gradient
assessment for coastal plain systems was utilized for the project area.
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The onsite stream resources received RBP scores between 43 and 174, which are shown on the
Stream Condition Summary Map (Map Pocket), and reflect a range of stream quality onsite.
Generally, reaches located in mature forest and wetland areas scored in the Optimal category
(166-200), while streams located in the eastern end of the property, in closer proximity to current
land development, received scores within the Poor category (0- 47) to Suboptimal category (113-
153). The category for scores’'that fall between the thresholds is determined by more detailed
assessment of existing ‘conditions and best professional judgment. » Poor to Suboptimal reaches
generally experlenced deficiencies within-the categories of pool variability, vegetative bank
protection, and riparian buffer conditions, with fewer deficiencies in other categories.

USM Assessment

The Unified Stream Methodology is used to score streams and assign a relative functional
“value,” called a Reach Condition Index (RCI), based on four stream quality metrics: channel -
condition, riparian buffer, instream habitat, and channel alteration. The overall RCI score, along
with best professional judgment, is used to determine the potential for 1mprovement within a
given stream channel.

The USM Reach Condition Index (RCI) scores are listed on the Stream Condition Summary Map,
and reflect similar stream quality scores to the RBP Assessment. Please refer to Appendix B for
complete USM assessment forms.

Rosgen Stream Classification

Rosgen stream classification is based on parameters that affect the stability of channel
morphology, including channel width, depth, slope, and particle roughness and distribution. The
methodology utilizes the measured parameters to classify stable channels into A, B, C, D, and E
stream types, while unstable channels generally fall into G and F stream types. Selected cross
sections are analyzed in order to provide much of the data necessary for channel classification in
a timely, cost effective manner.

Representative cross-sections were taken and analyzed to determine preliminary geomorphic
conditions for the onsite stream resources. A Rosgen classification summary is provided on the
Stream Condition Summary Map (Map Pocket). Reach 1 exhibits unstable bed and bank
conditions, a low entrenchment ratio, low sinuosity, and a steep slope, all of which place this
reach in the “G” channel category. Reach 2 receives runoff flow from a parking lot, and exhibits
incision, however, was not classified due to its non-jurisdictional nature and obstruction of the
channel by root mat. Reach 4 exhibits a moderate entrenchment ratio, high width/depth ratio, and
moderate slope, and receives an estimated classification of a stable “C” channel. Reach 4 shows
signs of previous enhancement activity in the form of rock cross vanes and coir log bank
stabilization, as shown in Photograph 3, Appendix A. Reach 3, 5, 7, and 8 flow into the main
tributary of Yarmouth Creek, and demonstrate characteristics of a stable “E” channel, with the
exception of average stream slope. Some areas at the headwaters of these systems show signs
exhibit headcuts, which are discussed in the Stream Improvement section. Reach 6 was classified
as a stable “E” channel in the field due to a high entrenchment ratio and sinuosity, and gentle
slope, though the width/depth ratio is out of range for the “E” channel classification.
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Channel Evolution Model

The CEM was applied to all onsite reaches during the field reconnaissance in May 2008. The
Channel Evolution Model (CEM) was developed in 1984 by Schumm, Harvey and Watson, to
provide a tool for classifying a subject stream on a “stability” scale. The CEM has 5 categories
(I-V) with I and V indicating a stable stream channel. Stage Il indicates a channel is degrading
and is actively lowering its base elevation, as exhibited in Reach 1 and 2 onsite. Stage III is
associated with a channel as it widens to create capacity. Stage IV indicates that a channel is
sloughing and beginning to stabilize at a new floodplain elevation (Reach 3, 4, 5, 7, and 8). Stage
V indicates that a channel has stabilized at a new floodplain elevation, as observed in Reach 6.

Stream Improvement Recommendations

In general, the field assessment reflects various states of stream stability. Reaches 4 and 6 are
stable, and require no stream improvement measures at this time. The remaining reaches exhibit
various forms of instability, including bank erosion, incision, and headcutting, which ultimately
degrade water quality and aquatic habitat within the Yarmouth Creek Watershed. Unstable
reaches are stream enhancement or restoration candidates. Please refer to the Stream Condition
Summary Map (Map Pocket) for the general location of proposed stream improvement activities.

Stream Enhancement — Degraded streams that may contain one or two forms of instability (i.e.
incision, over widening, bank failure, etc.), but do not require restoration of dimension, pattern,
and profile, are designated as stream enhancement. WEG staff identified Reach 1 and portions of
Reaches 3, 7, and 8 as stream enhancement opportunities, for a total of 1,186 linear feet (LF).
Stream enhancement may include the following activities:

Instream structures (i.e. — cross vanes, j-hooks, log deflectors);

Bank grading measures (i.e. — bankfull bench enhancement or grading);

Streambank plantings (i.e. — livestakes, stabilizing seed planting mix);

Preservation and/or planting of the riparian buffer directly adjacent to the stream channel.

Stream Restoration — These activities can be applied to severely degraded stream systems that
require restoration of the dimension, pattern, and profile in order to address current physical,
chemical, and/or biological deficiencies. These stream systems are restored to a dynamic, yet
stable, functioning stream system. WEG staff identified three potential stream restoration
opportunities exist within Reach 2, 5, and 7, for a total of 194 LF. Stream restoration activities
may include the following activities:

e Local stabilization of incision within Reach 2;

e Outfall protection or other measures for the runoff area of Reach 2, as discussed in the
Watershed Evaluation — Site 23 (Appendix C);

e Local stabilization and outfall protection at upstream limit of Reach 5, as discussed in the
Watershed Evaluation — Site 32 (Appendix C);

o Headcut stabilization within Reach 7, as discussed in the Watershed Evaluation — Site 28
(Appendix C);

e All measures discussed within the Stream Enhancement Section above.
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DRAINAGE EVALUATION

WERG staff has evaluated the existing watershed conditions throughout the contributing area to the
Kristiansand Tributary and identified numerous stormwater management retrofit opportunities,
which are shown on the Watershed Evaluation Summary Map (Map Pocket). These retrofits
address various stormwater concerns and collectively should improve downstream water quality
and stream function. The retrofits have been grouped into 6 categories based on their respective
general characteristics and intended function, as discussed below.

1. Retrofit of existing Best Management Practice (BMP) — Modification of existing BMPs
to repair deficiencies and/or provide enhanced water quality treatment benefits.

2. Construction of new BMP — Installation of new stormwater management practices to treat
areas currently uncontrolled. May consist of a variety of different practices to be selected
in accordance with site specific constraints and treatment objectives.

3. Energy dissipation — Construction of energy dissipation measures at existing stormwater
outfalls in order to resolve existing scour problems or prevent future potential concerns.

4. Repair of existing drainage system — Repairs or upgrades to existing stormwater
conveyance systems to address existing damages or apparent capacity issues.

5. Erosion and sediment control — Improvements or repairs to existing temporary erosion
and sediment control practices within active construction areas, or implementation of
sediment control or stabilization measures for areas currently untreated or exhibiting
problems.

6. Point source pollution control — Installation of treatment practices such as spill prevention
or containment measures within areas identified as potential point source problems or
known “hot spots.” Appropriate practices should address site-specific concerns.

Although some of the retrofits are clearly defined by a specific category, many incorporate
features from multiple categories. The identified retrofits are shown on the Watershed Evaluation
Summary Map (Map Pocket), and a discussion of the existing conditions and potential
improvements associated with each are provided in Appendix C. Although efforts were taken to
identify as many potential retrofit opportunities as possible, similar retrofit activities may still be
feasible elsewhere in the watershed. Before implementation of the retrofits included herein, it is
recommended that further review and/or detailed design calculations be completed since the
scope of this study was general in nature and the retrofits were described qualitatively.

EASEMENT/OWNERSHIP INFORMATION

WEG reviewed County plat and plan information related to landowner and drainage easements
adjacent to the project limits. A summary of adjacent landowner information is provided in
Appendix D, and can be referenced to the Stream Condition Summary Map (Map Pocket) via the
Parcel ID Number (PIN) for each property. Sewer and utility easement information is pending,
and will be included upon receipt from James City County.
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AGENCY DATABASE REVIEW

Natural Heritage Resources

Natural heritage resources are defined as the habitat of rare, threatened, or endangered plant and
animal species, unique or exemplary natural communities, and significant geologic formations.
According to formal database results from -the Virginia Department of Conservation and
Recreation (DCR) dated June 2, 2008, natural heritage resources have been documented within
the vicinity of the project area. Specifically, DCR notes the potential for the occurrence of
federal species of concern Virginia least trillium (7#illium pusillum var. virginianum) within the
project limits and recommends an inventory of the project site in order to more accurately assess
potential impacts to this species. In addition, the U.S. Fish and Wildlife (FWS) list of endangered
and threatened species for James City County was reviewed for known occurrences of listed
species within the locality. According to the FWS lists, the federally and state threatened small

whorled pogonia (Isotria medeoloides) and federal species of concern Virginia least trillium have

been documented within James City County. FWS currently requires surveys for the small
whorled pogonia within localities with known occurrences of these species. In addition, the
Virginia Department of Environmental Quality (DEQ) often requests surveys for the state rare
Virginia least trillium during the permitting process.

WEG conducted a preliminary evaluation to determine if potential habitat is present for Virginia
least trillium and small whorled pogonia. Additional discussion of these surveys is provided in
the Threatened and Endangered Species Evaluation Section; however, overall existing conditions
reflect poor and/or minimal habitat avallable for either species.

A search of the Virginia Department of Game and Inland Fisheries (DGIF) Fish and Wildlife
Information Service (VAFWIS) database was conducted to identify occurrences of natural
heritage resources within a 2-mile radius of the project site. The presence of three threatened or
endangered species have been identified within the vicinity of the project site, including the state
threatened  peregrine falcon (Falco perigrinus), state threatened loggerhead ‘shrike (Lanmius
ludovicianus) and state threatened bald eagle (Haliaeetus leucocephalus). Due to the distance to
the documented resources and the scope of the proposed activity, we do not anticipate that the
project will have any adverse effect-on these natural heritage: resources; however, additional
species surveys may be required during the permitting process.

Cultural Resources

WEG requested a Virginia Department of Historic Resources (VDHR) letter report and database
search of the Data Sharing System (DSS) for evidence of known cultural resources within the
proposed project area. According to the Detailed Archives Search, dated June 30, 2008, no
architectural or archeological features were documented within the proposed project area
(Appendix D).
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THREATENED & ENDANGERED SPECIES EVALUATION

WEG conducted a preliminary review of the project area to determineif potential habitat is
present for two rare species known to occur in James City County; Virginia least trillium
(Trillium pusillum. var. virginianum) and small whorled pogonia (Isotria medeoloides).

Small whorled pogonia (SWP) — This species is a self-pollinating perennial orchid (Family:

Orchidaceae), four to twelve inches in height, with a characteristic whorl of five to seven leaves
at the summit of a singular, hollow, pale green stem with one or two pale yellowish-green
1rregular flowers (Mehrhoff 1983, Gleason and Cronquist 1991, Vitt and Campbell 1997). SWP
occupies a very specific habitat type within its range. In particular, the species seems to require
the following conditions: mature, mixed hardwood, upland forests; generally open understory
conditions with minimal aggressive ground level species; generally level to moderately sloping
land within shallow upland draws often of northerly or easterly exposure; scattered ground-level
sunhght and, acidic, sandy loam soils (Ware 1991, Gleason and Cronquist:1991, Weakley 2006).
In addition, many professionals have noted a prevalence of decaymg logs-and a well-developed
detritus layer on the forest floor.

Based on the review of the study area, uplands within the Kristiansand project site can be
characterized as poor habitat for SWP. Mature mixed-hardwood communities with open
understory were limited to very small isolated areas and lack the community structure and
herbaceous associates typically found in suitable SWP habitat. In addition, steep slopes and
dense understory vegetation throughout the study area combined with the close proximity to-
existing utility easements and adjacent homes further preclude the likelihood of SWP
colonization.

Virginia least trillium (VLT) — This species is a small herbaceous perennial of the lily family
(Liliaceae) with three lance-elliptic to lance-ovate leaves and white to pinkish petals that turn
rose-purple with aging (Gleason and Cronquist 1991, Radford et al. 1968). Seedlings of the
Virginia least trillium consist of a single leaf with a roundish to elliptical blade (Ware 1996).
Flowering typically occurs from March to May (Grimm 1993), but the plant is otherwise
unassuming and somewhat cryptic in the herbaceous layer. VLT is found in the Coastal Plain of
Virginia and Maryland (Gleason and Cronquist 1991), and occurs in swamps and bottomland
forests or locally on small mesic beech islands (Weakley 2002) and acidic groundwater discharge
seeps. Although it is generally restricted to wetland habitats or their borders, the micro-sites on
which the least trillium occurs may not be permanently saturated (Ware 1996).

Potential habitat for VLT was identified in limited areas, specifically along the margins of the
wetlands limits and in occasional side slope seeps within the study area. This species does not
carry a legal state or federal status and thus, would not be subject to the requirements of Section 7
of the Endangered Species Act. However, the agencies may request an additional species survey
during the permitting process.

PRELIMINARY COST OPINION

A preliminary cost opinion for the potential stream improvement work is provided in Appendix
E. The cost opinion includes measures depicted on the Stream Condition Summary Map (Map
Pocket). If the County chooses to implement a subset of activities based on the proposed BMP
measures discussed in the Watershed Evaluation section of this report, WEG will revise the cost
opinion include the chosen BMP measures.
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RECOMMENDATIONS

Based upon the information provided in this report, WEG would like to coordinate a meeting with
James City County to discuss the recommendations, and finalize the:cost opinion for the
Kristiansand Tributary Project. Please call to set up a meeting date or to discuss any questions
regarding our investigation.

Sincerely;

! oeotle>

Travis Crfyosky Daniel Proctor, P.E.
Program Manager, Stp€ams ‘ Water Resources Engineer 11
Enclosures

smw
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Photograph 2: Reach 2 — Incision below effective rooti depth otntial stream restoration).
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Photograph 3: Reach 3 — Looking dow

Photograph 4: Reach 4 — Within currently enhanced area.
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HABITAT ASSESSMENT FIELD DA.TA SHEET———LOW' GRADIEN’I‘ STREAMS (FRONT)

2. Pool Snbstrate
Chzra:tcrmtmn

SCORE

4, Pool Variabllity
\
!
SCORE' ¢

Parameters to be evaluated In sampling teach

4, Sediment
} Depaosition,

5. Channel Flow
Status

- Water reaches bese of

or ofher stablé tiabitat
and at stage to allow full
colonization potential
G ¢., logs/snags thit are .
not hew fall and pot
transxcnt)

Mixture of substrate:
materials, with grave]

and firm sand pmval‘-nt;
mat mats and sy

Even mix of large-
shallow, larg
small-shallow’; smail-
d:cp pools pmscn

Litfle orno cnlargcmmt
of istands or point bars
and Jess than <20% of

fhé bottom affected by
gediment deposition.

both lower banks, and
miniroal amount of
channel substrate 15

SCORE 7’

» Mixture of soft sand,

d | mats and submerged
vcgctatmn prescnl.

) Ma)onty of

of additional substrate in
the form of nowfall, but
not yet prepared for.

high end of scale).

mud; or ¢lay; mud may’
be dorhinant; some root. -

ols }a.rge-

deep; very few shallow,

Some niew inréast it
bar formation, mostly
from grave), sand or fine -
sediment; 20-50% of the
bottomi affeeted; sTight
deposition in pools

Water fills >75% of the
available channel; or
<25% of chatinel
substrate’ds exposed.

colonization {may Fate at’ )

STREAMNAME [l ToATION. Vv *H—\ ans A\(\A - U“ CC
STATION# ) RIVERM RMILE 'STREAM CLASS
LAT_______ 1LoNG____ RIVERBASIN _Yn mw%\ CVQYJ\L
STORET # o AGENCY.
MBSTIGATORS Sutahe \ws edbard  — rﬁ ok IZ @5? { » .
‘FORM COMPLETED BY . R DATE 5 - 2 J REASON FOR SURVEY
0 ; AL 3] TME A
" Habitat Condition Category
ramef — — - e
Parameter Optimal Suboptimal Marginal "~ Poor
) Greatér than. 50% of :30-50% mix of stable: 10-30% mix of stable . | Less than 10% stable
1. Epifaunal’ substrate favorable for: habitat; well-suited for ‘habitat; habitat 3 | habitat; Jack of habitat is.
Substrate/ cplfaunai colonization full coiomzauon availability less than obvious; substrate
Available Cover and fish cover; mix of solential; adcquate desirable; substrate .« - | vhstable or Jacking:
snags, subm»rgcd logs, bitat for mamtenariee, | frequently disturbedor -
underciit banks, eobble - of popuiat:ms, resence | removed.

All mud or clay or sand
bottom; little or no, mot
smat; no submerged
vegetation.

Shallow pools much
more prevalert then deep:
poois.

Moderate d:posuhnn of -
new gravel, sard or fing
sedimenton-old agnd.new
bars!50-80% of the -
bottom affected;
sediment d@posxts at.
obstrucfions,

constnctions, and bends;
moderate deposition ot
poois prcvaimt.

Water fills 25-75% of the
available-channel, and/or
Tiffle substrates are
ostly exposed.

' Harﬂ-pan cla or

- vegctatlon

bzdrock; no moi mat or

Ma)onty ‘of pools small-
shallow or pools:absent..

Heavy: ‘deposits-of ﬁnc
wnaterial; increased bar
developmient; mpre than
BO0% of the bottom .
changing: frcqucnﬁy,
pools zlmost absent due
o substanha‘ sediment
deposition,

Very Hitle water in
channe] and mostly”
present as standing

~ Gnm'cﬁ.wk ‘pchﬁﬁh o]

pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton; Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

i

‘Parameters to be evaluated broader than sampling reach

7. Channel |
Sinuosity- !

{ 8. Bank Stability
| ¢score each bank)

scORB_"_*_(LB_)_
score_4 &)

‘The bends in the stream
‘increase the siream
length 3 o 4 fimes,
longer than if it was ing
straight ling. (Note -
channel braiding is
considered normal iz
coastal plains and other-
low-lying arcas, This
paramcter is not ézsily

Banks stable; cvidence.
of crosion or bank failure
ghsent or minimal; ligtic
potential for future =~ ..
problems. <5% of bank
affected.. ’

1o grow naturally:

o | Ly e ¥

channelization is not

The bends in the stream
increase the stream
iength 1 to'2 times
longer-fhan if it was ind
straight line, , .

‘Modérately stable;
infrequent, small arcas of
erosion mosily hicaled
over. 5-30% of bank'in
reach has arcas of

{ erosion.

70-90% of c .

Thebéndsin the stream;
inerease the stream
length ] to 2-fimes
tonger than ifit wasina
straight line,

Moderately unstable; 30-
60% of bank in'Teach has
areas of erosiom; high,
erosion potential during!
floods. ‘ )

Channe] straight;

Unstable; many eroded

Habltat: Condition Catégory \
Parameter T " ] - ‘
Optimal Suboptimal Wiarginal i Poor
’ Channclization or Semge channelization. Chanriglization,may be . | Banks shored with
6. Channel dredging absent or present, usually in areas extensive; embankmicnts gabion or cement; over
Alteration minimal; stream with’ of bridge abutments; . jor shoring strietures 80%,of the stream reach
normal pattersi. jevidence of past ~ . present on both banks: | channtlized and
: channelization, ie., . and 40 to 80% of stream disrupted. Instream
dredging, (grealer than  |reach channelized and .. | habitat greatly altéred or
past 20 yr) may be disrupted. removed entirely, |
present, butecent i ' )

waterway has been
ctm’nnelizcd for a long-
distance.

arcas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

Less fhan 50% of the

e b Moré thari 90% of the i 50-70% of the' ;
9, Vegetative strearmbank surfaces and - stteanbank surfaces streambank surfaces streambarik surfaces
Piotection {score | immediate riparian Zone gpvered by native covered by vegetation; | covered by vegetation;
each bank) covered by native, vegetation, but ong class disruption obvious; disruption of strearbank
. L végetation, including | of plants is not well- patches of bare soil of vegetation is very high;
‘Notz: determine. trees, understory shrubs; ropresented; disruption closely cropped ‘ vegetrtion has been
1eft or right side by or nonwoody” : evident but not aficcting | vepetation common; less | removed to )
facing downstream. macrophytes; vegetative full plant growth: than one-halfof the S centimeters or Jess in;
i disruption through potentidl to any great: Eo_tcnhal plant stubbile average stubble height.
| grazing or mowing. \.extent; more than one- eight remaining.
minimal or not evident; | | halfof the potential plant ‘
almost all plants allowed stubble height
remaining.

SCORE};(I,B) SEf
SCORE_% (RB) [Renta

i

Width of riparian zone | Width of fipasian zons 6- | Width of riparian zone

Width of riparian zong,

1. Riparian >18 meters; human 12-18 meters; human 12 meters; human | <6melers: litlie.or no
Vegetative Zone activities (.6, parking | activiies have jmpacted | activities have impacied |riparian vegetation Gue
‘Width (score cach }ots, roadbeds, )clﬁ:r-cuu, zone only minimally. zone & great deals o human activitics.

- rinari s | lawns; or crops) have not ’
bankTiparian zong). impacted mnP: o
SCORE_ S (1B) o

SCORE A {RB)

Total Score 1 g

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

Parameters to be evaluated in ﬁmgllng reach

2. Pool Substrate
Characterization

SCORE

4, Sedlment
-"Depos)tion

5, Channel Flow
Status

|4
3. Pool Varizhility: | shallow, large-deep,

SCORE 3

sc'o}z‘s _ 13

SCORE 13

Mixtureof substrate:
materals, with gravel
and firm sand prevalent;
root mats and submeiged
vegetation common,

Even mix of large+

small-shallow, small-
deep poolspresent.

MAEIIRG

Litle or no enlargement
of islands or point bars
and Jess than <20% of
the botiom affected by
sediment deposition.

Water reaches base.of
‘bolh lower banks, and
miintmal amount of
‘channel substrate is
exposed,
B

Mixture of soft sand,
mud, or clay; mud may - -
‘be dominant; some root -
mats'and submbrged

vegetation p t.

Ebow i
Majority of pools large-,

deep; very -few shatlow,

Some new increase in
bar formation, mostly.
fromigravel, sand or fine
sediment: 20-50% of the
bottom affected; slight
deposition in pools.

i~ o5
Water Tills >75% of the’
available channel; or
<25% of channel |
substrate s exposed.:

} Moderate deposition of ‘
‘{ new gravel, sand or fine

sREAMNAME K5 LOCATION . K\ iSThaonSensd. — 0 <
STATION# RIVERMILE 'STREAM CLASS - ' R
LAT ___ LONG' RIVERBASIN U < /G- Core e
STORET# ' AGENCY ‘
INVBST]GATORS ‘S‘Glai . fl/ﬁryr/tgaf(/- PPl _./3','@-‘,](_ ?ﬂ'lé"'
FORM COMPLETED BY : DATE _S-20& REASON FOR SURVEY.
CEE 8)(0@ TIME —— AM B | +8
Habitat Condition Category
Parsineter e i —p— -
: Optimal Suboptimal . Margioal, Poor:
, ) Greater than 50% of 30-50%, mix of stable’ 10-30% mix of stable: | | 'Less than 10% stable.
1. Epifaunal substrate favorable for | habitat; Well-suited for | habitat; habitat” . © | habitat; Tack of habitatis
Substrate/ ) epifaunal colonization full colonization availability less than. | | obvious; substrate '
Available Cover  land fish cover, mix of' - | potential; adequate: desirable; substrate 1 | unstable or lacking.
snags, submerged logs, | habitat for maintenance | Fequently disturbed or! v
undercut banks, cobble: - |.of populations; presence | removed. :
or other stable habitat of additionn} substrate in
and at stage to allow fuill: | the form of newfall, bt
colonization potential | notyet prepared for
(i<, logs/snags'thatar | colonization {may rateat
- notnew fall and not high end of scale).
” transient). i . 4
score  |S  [B0EE A EEE s =

All mud or clay orsénd
Botiom; litle or no 160t
matl; no submerged
vepetation.

R

Shdllow pools mitch M
more prevalent than deep
podls; i

sediment on old and new”
bars; 50-80% of the:
bottom affected;
sediment depositsat
obstructions, o
constrictions, and bends;
moderate deposition-of
pools prevalent. i
TR Ty g

available channel, and/or
riffle subsirates are

V Hard-pan clay or :
bedrock; no root mat or
vegetation.

R R IR e R

Heavy deposits of find
material, increased bar:
development; more than
B0% of the bottom.
changing frequently;
pools almost absent duc -
1o substantial sediment’
deposition:

Bt

Very Jittle watér i’
channz] and mostly
present g5 standing

mistly exposed..

pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET-—LOW GRADIENT STREAMS (BACK)

7. Channel
Sinuosity

8. Bank Stabill
4 (scoreeach ban

SCORE__T@E)
SCORE /7 (RB) -

9, Vegetative
‘Protection {score
gach bank)

Parameters to be evalunted broader tiisn sampling reach

Note: detsrming,
1eft or right side’by
facing Gownstream.

SCORE'_S_ LB)
SCORE (RB)

10, Riparian
Vegetatlve Zone
Width {score each

score 7 a®)
score_4 ®2)

Total Scofe

| The bends in he stream

increase the stream
length3to 4 imes
fonger than if it was ina
straight fine: (Note -
channel braiding is
considered normal in
coastal plains and other
tow-lying areas. This
parameter is not easily
yated'in these nieas.)

Banks stable; evidence!
of erosion or bank failure
abscnt or minimal; tittle
potential for fufure
problems. <5%0f bank
affected,

More thari 90% of the
streambank surfaces and
immediate riparian zone:
covered by native
vegetation, including
trees, understory shrubs,
ornonwoody
macrophyles; vegetative
disruption through

-| prazing orHowing

minimal or hot evident;

bank riparian zonc)

s

alost all pjlan\t}s_‘ allowed

Width of riparian zone
>18 meters; human
retivities (i.e., parking

} impacted zongy

{longerthan if it wasina

SR

1 The Bends in c1 stream

"{ of plants is not well-

channelization is neit

increase the stream
ienigth 1 to 2 times

straight line: . .

Moderately stable;
infrequent, small ateas of
crosion mnostly healed
over, 5-30% of bankiin’
reach has ateas of
erosion,

FOR0% of the
sxr:arngank surfaces
covered by native
vegetation, but onc class

represented; disty fion
cvident but not affecting
full plant growih
potential to any great:
.exicnt; more than one-
half of the potential plant

SR
| Channel swaight;

Moderately un
60% of bank in'reach has
arcas of. crosion; high
crosion potential during
floods.

iots, roadbeds, clear-cuts,
{ 1nwns, or crops) haye not

remaining..

stubble height

Width of riparian zonc'
12-18 meters; human
activifies havs impacted
zont-only minimally.

The bends in the stream
increase the stream
fength 1 _
longer thanif it was ina
straight line.

50-70% of the
streambank surfaces
covered by vegetation;-
disruption obvious;.
patches of bare soil or
closely cropped
vegétation comuon; less
than onc+-half of the

Width

Habltat Condition Citegory
Paramefer ! o .
‘Optimal Subeptimal Marginal Poor
) Channclization or Some chaninelization Channclization may be: | Banks shored with
6. Channel dredping absent of present, fistially in areas extensive; embankments | gabion o cement; over
Alteration minimal; stream with © J.of bridge abutments;: or shoring structures §0% of the strearn reach
niormal patierm. evidence of past present on both banks;. | channelized and’

’ channelization,i.c., and 40 1o 80% of stream disnipted. Instream
drédging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, batreeent

1102 times’

stable; 30-

otential plant stubble
cight remaining.

walerway has been
channelized for 2 long
distancet..

Unistable; many croded.
arcas; "raw’ areas | .
frequent along straight
sections and bends;.
obvious bank sloughing;
60-100%of bank has
crosional scats.

¥ TR

Less than 50% of the
streambarik surfaces
| covered by vegctation;

1 disnuption of streambank
vegetation is very highs
vegetation has been-
rermoved to .

§ centimeters or less in
average shibbie height.

of xigax‘ia'r{ zont 6
12 meters; human

Width of fiparian zone.
<6 meters: little of no

riparian vegetation due
to human activities:

A-10

Appendix A-1: Habitat Assessment and Physicoch eﬁicai Ch

aracterization Field Data S&eets - Form 3

B N .



}'{ABITAT ASSESSMENT FIELD DA’I‘A SHEET——LO‘V GRADIENT STREAMS (FRONT)

SCORE

2. Fool Substraté
Charactérization

3. Poo} Variabllity

SCORE 6

4. Sediment
Deposition

Parameters to be evalunted In sampling reach

5, Chaunel Flow
‘Status

score G B2

and at stage-to allow full
‘colonization polential
(i.e., Jogs/snags that are
notnew fall and not:
fransient).

Mixture of substrate:

malenals, wilh grayvel

and firm sand prcvs\cnt,
root mats and submerged
v:gctat\on nommon.

Even mix of larges
shallow, large-deep,

small-ghallow, small-
desp poots resent..

Sy
B

Litie'or no :nlargcment
‘of islands orpoint bars'
and less than <20% of
the bottom aifecied by
sediment deposition.

| Water reaches base.of
both lower banks, and

minimal amount: of-

chaxm:}l substrate xs

the form of newfall, but
notyet prepared for.
colonization (may rate'at
high end of scale).

‘Mixture of soft'sand,
Toitd; or clay; mud may.
be dummant, sbue root -
raats and submerged

vcgctat\on pn:scm.

Ma_mnty of mxlsi 8.
deep; very - F ew shi :{gw‘

‘Soménew :nt:rcas¢ in

| bar formation, mostly
from gravel, sand.or fine
sediment; 20-50% of the
bottorn affected; slight’
deposition in pools.

‘Water §ills >75% of the.
available channel; or
<25% of channél
substraie s expostd.

All fined o clay m'sand .

Shallow pools imtch

1 Moderste dsposmcm of .

new gravel, sand or fing.

] pools prevalcnt. i

Tiffie substrates ire

Presey Ation

mostly exposed,’

Water fills 25-75% of the
available:channel, andfor | channel end mostly

'STREAMMNAME 2@ &f TOCATION (v i s c«\é d‘m c.C
STATION#_ RIVERMILE . "} STREAMCLASS:
LAT LoNG. “RIVER BASIN ?af moxf’(‘ L C r@UL
STORET# AGENCY
“INVESTIGATORS Saa b oo )fod — R ecle (<ﬁ;%3
FORM COMPLETEDBY 4 \[3 DATE_{ 2-0F REASONFOR SURVEY
; A\ TIME M. P
Habltat Coudition Category
Parameter e i —
Optimal Suboptimal Marginal _ Poor*
Greater than 50% of 30:50% mix of stable 10-30% miix of stible: ; |'Lessthan 10% stable
1. Epifaunal * | substrate favorable for | habitat; well-fuifed for | habitat; habitat ¢ | habitatilack of habitatis-
Substrate/ epifaunal colonization . - | full colonization .. availability Tess than - . ] obvious substrate :
-Available Cover and fishi cover; mix of . olential; adcqualc ‘desirable; substrafe . | unstable orJacking.
. snags, submerged logs, - | habitat for maintenance - | frequently disturbed or - | :
undercut banks, cobble -+ | of populations; presence | removed. .
or other stzble habitat . |-of additional substrate in’

Harﬂ-pan clay or
bottom; little or ho root bcdmck; ne root 'mat or
mat; no suhm**rgc © vegetation.
vcgctatmn

' Ma)onl:y of pools small-
mm'i:s prevalerit than dccp shallow or pools ahsan

sediment on old and ‘new | development; more than'
bars! 50-80% of the 80% of the bottom |
bottom'affected; Changing freguently;
sediment. deposns at’ pools almost ebsent diie-
obstructions; 1 to substantial sediment:
censmcnons, and bends deposition:

maderate deposition of

Very litfle witerin”

present a5 standing
pocls

Hcavy dcposns of f ing ‘
material; Increased bar

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fisk, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habifat Condifion Category
Parameter )
QOptimal Suboptimal. . Marglnal Poor
Channelization or. Some channclization Chaninelization may be | Banks ‘shored with
6. Channel. dredging absent or present, usually inareas: extensive; embankments | gabion orcement; over
Alteration minirnal; streamwith ™ | of bridge abutments; or.shoring structures $0% of the sfream reach
normal patierm. evidence.of past present on both banks;, channelized and’
channelization, L.e.,. and 40 fo 80% of stréami | disrupted. Instream
dredging; {greater than reach channelized and habitat greatly altered or’
past 20 yr) may bé disrupted. removed.entirely.

present, but reeent:
channelization is not

_SCORE:

LR R N PSR

The bends in the stream

The bends in the siream | Thie bends in the sam .

' e : ] Channel straight,
7. Channel increase the stream increase the stream increass the siream waterway has beesi
Sinuosity length 3 to 4 fimes lerigth 1o 2 times Iéngth 1 t0 2 times™ channelized for 2 long
’ tonger thanif it wasina longer than if it was in 2" Ionger then if itwasina | distance.
straight line, (Note - straight line, .. straight line, i
chennel braiding is -
corisidercd normal i
coastal plains and other

low-lying-arcas, This
parameter.is not easily R
rated in these areas,) . ) ] - e L. -

: 7; e 3 :.&é 2 ) qg
) ) Banks stable; evidence: Moderately stable; Moiderately unstable; 30- Unstable; mzny evoded
. Bank Stability. | of efosion or bank failure | infrequent, small areas of | 60%. of bank in rcach has | arcas; Traw" areas.
1 (score each banky | absentor rinima}; little, | erosion mostly healed arcag of erosion; high. frequent along straight
: potential for future - - jpover 5-30% of bank in erosion potential during | sections -and bends;
problems. €5% of bank' reach has aitas of fioods. obvious bank sloughing:
affected. erosion.: 60-100% of bank has

score_Lu®)

“Parameters to beé evaluated broader than sampling reach

'SCORE T (RB) - [F0EhTE = B
] More than 90% of the. 70-90% of the 50-70% of the Less than 50% of the’
D, Yegetative streambank surfaces and, streambank surfaces: streambarik surfaces strearnbank surfaces,
Protection {score | immediale ‘riparian zone' ] covered by native covered by yegetation; covered by vegetation;
cach bank} covered by mative vegetation, but oné class | disruption obvious; disruption of streambank
" . vegetation, including of plants is'not well- patches of bare soil or vegetation is very highs'
Note: determine . | troes, understory shrubs, represented; disruption closcly cropped vegetation his been
1ef or right side by | or nonwoody . |evident but riot affecting | vegetation common; less removed o
facing downstream. | macrophytes; vegetative | fuill plant growth than one-half of the 5 centimeters orlessin -
disruption fhrough potential fo any greal. otential plant stubble. | average stubble height.
- - prazing or MOWINE .}.extent; more than one- eight remaining.
Tiinimal or ol evident; . | halfof the potential plant
almost a1l plants allowed ‘stubble height |
to grow naturzally. rernaining.
score_© (B) AR

scoRE_6 (rB) R

"Width of riparjan zone Width of sipadian zone | Width of i arian Zone 6< | Width of riparian zone

10, Riparian >18 meters; humin 12-18 meters; human 12 meters; human <G meters: little orno

Vegetative Zone, activities (.c., parking . | activilics have }mpacted activities have impacled | riparian vegetation due

‘Width (score cach }ots. roadbeds, ;1}:::—(:3;3‘, zone only minimally.  {zone a great deal. to-human aetivities.
Cmarian - awns, of crops) have o

pank riparian zone) impacicd zone.

score Bm) (EREEE

score_8 ®5)

TotalSeore_ [ 2.8

A-10  Appendix A-I: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT'STREAMS (FRONTY -

Parameters to be evaiusted In sumpling reach:

| SCORE

SCORE

%, Pool Substrate
Characterization

SCORE

4

3. Pool Yariabllity

4. -Sedimcnt
Depusition

5

3

5. Channel Flow:

Status’

SCORE

[b [

pof new fall and pot”

Mixture of substrate:
materials, with gravel
#nd firm sand prevalent;

Even mix of large-
shallow, largs-deep,
small-shallow, sinall-
deep pools present..

Little orno exilargement
of istands or point bars,
and 1ess than <20% of
the bottom affected by
sediment deposition:

Water reaches base of
both lower banks, and
minimal amount of
channel substraie 15

high end of scale).

Mixture of soft sand,
mud, or clay; mud may
be dominany; soms ro0t” -

d } mats and submerged

vegetation pies

doep; very few

shallow;

Some néw iricrease in
bar formation, mostly
from gravel, sand or fine:
sediment; 20-50% of the
bottom affected; shight.

1 geposition in pools.

AL T oy
B2 5 ’:g_g%

1 Water'fills >75% of the -
I available channel; or

1 <25% of channel
substrate 1§ exposed.

Pre s v athon

Majority of posl lrge-

All mud or glay or sand
botiom; litile or no root
may; no‘submerged
vegetation.

Shallow pools much’ !
more prevalesit than deep
pools..

Moderate déposition of
new gravel, sand-or finc
sedimeént on old and new
bars; 50-80% of the
bottom affected; |
sedirnent deposits at .
obstrictions;
consfrictions, and bends;
moderate deposition of
pools prevalent. -

T A 7

‘Water fills 25-75% of the
available channel, and/or
1iffie substrates aré
mostly exposed,

STREAMNAME R &7 LOCATION VLV <y andond ~ O CC
. STATION# RIVERMILE - STREAM CLASS R .
LAT LONG RIVERBASN Vo / wwouti~ . Crea ke
| STORET# 'AGENCY. ' i
. : A . 7
INVESTIGATORS - Swrab bapdtord -~ Brocl Kogai
FORM COMPLETED BY _ ; DATE-_X -2:0% REASON FOR SURVEY.
%\\\K TIME __ D OAM. B o ‘
Habitat Cendition Category”
Parsmeter y - e v e :
Optimal Suboptimal Margioal Poor
, Greaterthan 50%of | 30-50% mixofstable | 10:30% mix of stable’ | Less than 10% stable.
1, Epifaunal ‘substrate favorable for | habitat; well-fuited for | hiabitat; habitaf, " P'habitat; lack of habitat is
Substrate/ cpifaimal colonizationn | full-tolonization availability less than .. | obyious; substrate
Avallable Cover -and fish cover; mixof ggéqnﬁtxal; adequate desivable; substrate unstable or lacking:
snags, submerged logs, | habitat for mainienance | frequently disturbed or
undercut banks, tobble | of popiilations; presence | removed. - !
or other stable habitat. | of additional substrate/in’ )
and at stage to allow full | the form of newfall, but
colonization poténtial not yetprepared for
(i.e., logsfenags that are. | colonization’{may rate at

Hard-pan clayor. -
bedrock; no root mat or
vegetation,

Majority of pools stnall-
shallow or pools absént.

Heavydeposits of fine
‘oaterial, increased bar
devel qgmcnt; more than
:80% of the bottom |
changing frequently;
‘poois aimost ebsent due
1o substantidl sediment:
deposition:

Verydittle waterin
channel and mostly
present at stahding:
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Pe'rz'phy_to:n‘ Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 ’
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK).
Habifat, Condition Category
Paramefer ) ] )
Optimal Suboptimal Margioal _Poor
Channelization or Some clianfielization Channelization may be Banks shored with
6. Channel dredging absentor present;. usually inarcas |extensive! embankments | gabion or cement; over
Alteration mimimal; steam with © | of bridge abutments or shoring structures: 80% of the stream teach
normal patiem. evidence of past present on both bariks; channelized and
channelization, 1., and 40 to 80% of stream disrupted. Instream |
dredging, (greater than | redch channelized and habitat greatly altered or
pést 20 yr) may be disrupted. remioved entirely.
} present, but recent .

SCORE

7. Chunnel
Sinuosity

8. Bank Stabllity
1 (score each bank)

SCORE _S__ (LB)
SCORE_£. (RB)

9, Yegetative
Protecfion (score
cach bank)

Note: determine

1eft orright side by
facing downstream.

i Pafame@e'rs to bé evaluated broader than sampling reach

SCORE_9.(LB)
SCORE _% (RB)

10. Riparian
VYepetative Zone:
Width {score cach
‘bank riparian zone)

SCORE ¥ (LB)
SCORE_3_(RB)

| The bendsin the stream

| of ersion or bank fallure

increase the stream
fength 310 4 times
longer than ifitwasing
straight line. (Note -
channel braiding is
considered normalin
coastal plains and other
low-lying arcas. This
parameier isniot casily
ated in these areas;)

Pl

Ranks stable: evidenee”

absent or minimal; little’
potentia] for futitre :
problems. <5% of bank
affected.

-| grazing or mowin

More than 90%of the .
streambank surfces and
irmmediate riparian zons:
covered by native
vegetation, including
trees, understory:shrubs,
or nonwoody L
macTophytes; yegetative
disruption through

minima) of not cv:gdém; .
atmost all planits altowed.

g : { '?7.
Rasaid &

channelization is not

| bends in thestream

increase the stream
fength 1 to 2 times
tonger than if it was in
straght ling, .

s
Moderately stable;.
crosion mostly healcd

reach has afeas of
erosion..

to'grow paturally..

Width of ripafian zone-
>18 meiers; human
getivities (Le:, parking

{zwns, of crops) have not
_impaskcﬂ'zonc."

Total Score_{ '+

Ternaining.:

12-18 melers; human

over, 5-30% of bank in’

Width of ripatian zoné

( activities has;:jimpactcd
fots, roadbeds, clear-cuts, | zone' cml‘_)v ‘minimally.

The bends in the stream
increase {he stream
length § to 2 times
a |longerthan ifitwasina
straight Tine..

Moderately unstable; 30-

infrequient, small afezs.of | 60% of bank in reach has

areas ‘of erosion; high
erosion potential during
fioods.

70-90% of the 50-70% of the ..

streambank surfaces streambank surfaees

covered by native eovered by vegelation;
| vegetation, but one class distuption obvious;

of plants is ot well- patches of bure soil or

resenied; disruption | closely cropped

evident but not affecting vegetation common; less

full plantgrowth than one-halfof the

potential to any great tenitial plant stubbile
{extent; more than one- cightremaining.

half of the potential plant

stubble height |

Width of 7if
12 meters; human
activities have impacted
zone a great deal.

Channel straight;
waterway has been
channelized for 2 tong
distance,.

Unstable; many eroded
areas; "raw” arcas’
frequent along straight
sections and bends;”
obvious bank sloughing:
60-100% of bank has
erosional scars;

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of streambank
vegetation is very high;
vegetation has been
removed o

5 centimeters or less in
average stubble height.

]

jan zone 6- | Widthof 1i

 of riparian zont
<6 meters: ittle or no
fiparian vegetation due

to human activities.

A-10
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

Paraimeters to be evaluated in sampling reach

SCORE

SCORE =

4, Sediment
Depaosition

Status -

SCORE

2. Pool Substrate:
- Charactetlzation

3. Pon! Variabillty

0

5. Channel Flow

Mixn.irc of substrate |

snags, suhmcrg:d logs,
undercut banks, cobble
or other stable habitat
and at siage to allow full
colonization potential |
(e, lops/snags that are’.
pot iew fall 2nd pot
hansncnt)

materials, with gravel

and firm sand prevalent;
root mmats.and submerged
vcgctahon COIENON.

Even mix of large-
shallow, large-deep,
small-shaliow, small-

deep podls present.

‘Little or no cn!argcm:nt
of islands or point bars -
and less than <20% of,
the bottom #ffected by.
sediment deposition.

Water reaches base of
both lower banks, and:
minimal amount of*
channe} substrate is'

15 ]

‘ cxposed.

vagcbabon pn:s:nt.

Eofcnnal adcquatc
abitat for mamtenance
of popu!atm'ls, resence
of additional substrate in
the form of newftall, but
notyet prepared for-
colonization {mdy rate at
high end of scale).”

Mlxturc of soft sand
mud, of clay; mud may
be dommanr. soms root -
mats and submerged

Mn)onty of 1 !shrgc-
c:p, very Fm

Some new increase in
bar formation, mostly’
from gravel, sand or fing
sediment; 20-50% of the
botrom affected; stight’
depositionin pools :

Water fills >75% of the
available channcl; or
<25% of channel
substrate is exposed.

puols prcvalcnt.
R REIEE

STREAMNAME: K (... LOCATION Krig -H NS oD = J G
STATION # RIVERMILE .. | STREAM CLASS, .
LAT LONG RIVER BASIN. ?w“m g_»}o\,\ Cree e
STORET # AGENCY
INVESTIGATORS  Saph MWeodfed Bk Ceagr
FORM COMPLETEDBY & " | pATE _S-20 ‘é REASON FORSURVEY
SUJL TIME A _
Habitat' Condltlon Category
Parameter’ e - - - — S
Optimal Suboptimal . Marginal Poor-
Greater tan 50% of© 30-50% mix of stable 10:30% wnix of stable Less than 10% siable
1. prl’wna! substrate favorable for | habitat; Swell-suiled for habitat; habitat habitat; lack of habitat is’
Substrate/ epifaunal colonization . | full colonization ava:!ablhty less than obvious; subsirate.
Available Cover | and fish.cover, mix of desirable; substrate unstable or lacking,

frequently disturbed or
removed.

A!! mitid or clay grsand.
bottom; litile orno root-
maf; no submerged
végetation.

Shallow pools much '}
more prevalent than decp
pools.

Moderate. deposmon of
new gravel, sand or fine
sediment on 'old and new
bars; 50-80% of the
bottorn affected; :
sediment dcposfls at
obstriictions,
consirictions, and bénds;
moderate deposition'of

riffic substrates are

()f"é;s Y »’\f{’\ RV SN

} mostly exposed..

Hard-pan clay or

Water fills 25:75% of the
available channel, and/or | channel and mostly

bedrock; noToot mat or:
vegetation.

Ma)onty of pools small»
shallow or pools absent.

1 Heavy dcpoms of fine-
‘material; increased bar
develo mcnt; mprethan’
884 o th;rl:;ttoray
chinging frequently;
pools almost absent due
to substantis} sediment
éspusmon.

Very little water in:

present s standing
. | pools.

Rapid Bmassessmenf Protocols For Use in Streams and Wadeable Rivers: Penphyzon Benthic
Macroinvertebrates; and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
Habitat Condition Category
Parameter . ) ‘
Optimal. Suboptimal Marginal . Poor
) Channelization or. Some chiannélization Channclization'may be . | Banks shored with
6. Channel, dredging absenl or present, usually in areas extensive: embankments gabion or cement; over
Alteration minimal; stream with of bridge abutments;. or shoring stiuetures - 80% of the stream reach
. normal paticm. evidence of past present on both banks;. channelized and
channelization, 1.6, and 40 to 80% of strearn | disrupted. Instreamn.
dredging, (greater than. reach channelized and habitat greatly altered of
' past 20°y7) Ty be’ disrupted, removed entirély.

.'CORE' ¥

scorE_1am B
score_{ xs) B

SCORE l iB)
scorE. 4 (RB)

Totat seore_{ T4 _

‘The bends in _th stream

3 T T D e T Tty

present, but recent.
channelization is not
present.

The bends in the stream

7. Channel increase the stream increase the stream
Sinuosity iength 340 4 imes lenpth 1102 times
’ lonper than if itawasina’ | longer thanifit wasina
straight line, (Note - straight line; ,
channel braiding is. .
= considered normal in

& coastal plains and other

[ low-lying srcas. This

=4 parameter is not easily

= rated in th

£ | score 5

= . Banks stable; evidence | Moderately stable;

< | 8. BankStzbility jof erosion or bank failure | infrequent, small areas of

2 | (score eack bank) [absentor minimal; little | erosion mostly healed

g potential for future. over. 5-30% of bankin

£ problems;. <5% of bank each has afeas of

= affected. crosion.

»

3

-3 IO N

£ | scors 7 am

% _z -y

3 | sooRE_Z &) B

2 Mofe than 90% of the | 70-90% of the

& | 9, Vegetative sreambank surfaccs and | streambank surfaces’

< | Protection (score; | immediate riparian zone- § covered by native

E | cachbank} covered by native. vegetation, but one class

E ) vegetation, including of plants is.riot well-

& | Note: determine: trees, understory shrubs, | represented; disruption
ieft or right side by [-ornonwoody * | evident but not afieeting
facing downsiream.. | macrophytes, yegetative | full plant growth
: disruption through potentisl to zny great

-grazing o7 MOWINg. Lextent; more than one-
minimal or not evident; Taif of the potential plant
elmost all plants allowed stubble height |

¥ ty. remaining.:

Width of ripan Zone.

Width of fiparian zone.
10¢. Riparian >18 meters; human 12-18 melers; human
‘Vegetative Zone activities (i.c., patking | activibes have impacted
‘Width {score cach 1‘0&, roadbeds, ;lﬁ:r-cutst. zone only minimally
ook Yingrian - awns, of crops) have no
bank siparian zone) impacted zone.

The bends in the streamy
increase the stream
iength 1 f0 2 times:
Tonger than if it was ina
straight line:

‘Moderately unstable; 30-
60% of bank in reach has:
-areas of erosion; high
erosion potential during

50-70% of the .

nbank surfaces
eovered by vegetation;
distuption cbylpus;.
-patches of bare soil or’
closely ciopped

{ vegetation common; less

than one-half of the

E:}mﬁgﬂ plant stubble
ight remaining.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Channel straight;

waterway has been
channelized for 2 long
distance.

Unstable; many eroded
argas; "raw” areas:
frequent along straight
sections and bends;
obvious bank sloighing::
60-100% ol bank has'
¢rosional scars.

Less than 50% of the:
streatrbank surfaces
covered by vegetation;
disruption of streamibank
vegetation is'very high;
vegetation has been
yemaved to .

S centimeters or less in
average stubble height

Width of riparian zone
<6 meters: little of no
yiparian vegetation due
{o human sctivities.

A-10
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’ HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

2: Pool Bubstrate
_Charact@riuﬁon

3

3. Pool Varigbillty

SCORE

scorRe [

4. Sediment
Deposition

Patameters to be evaluated in ssmpling reach:

1

5. Chaznnel Flow
Statug

SCORE

ot

B

lower
o et

snags,; submcrgcd logs,.
undercut banks, cobble!
or pther stable habitat
and at stage to allow {ull
colonization potential
(i.c., Jogs/enags that are

. { potnew fall and not

tmnsxcnt)

Mixture of substrate
matérials, with gravel
and firm sand prevalent;
oot mats and submerged
vcgctahcm COImImon.

Even mix of large-
shallow, large-deep,
small-shallow, smail-
decp pouls pmmt

Little orno cn\argcmcnt
of istands or point bars:
and Jess than <20% of |
the bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimalamount of
channel substrate is.

:xpased; .

Re=ch  C

vcgetahon

abitat for mamicnance
of populahms, presence
‘of addifional substrate in

nodtyet preparcd for
colonization {rnay rate at:
hxgh end of scale):

Mixture-of soft sand
mud, or clay; mud ‘may"
be dominant; some Toot -
nats and submerged |
present.

Ma)ont) of peolsTarge--
deep; very” gm shallow,

Some new increase in
‘bar formation, mostly.
from gravel, sand or fine
sediment; 20-50% of the
bottom affecied; slight
deposition in pno!s :

Water fills 575% of the
available channel; or
<25% of channel

substrate is cxposed:

S{"Ato: {iim‘{*}m N

the form of newiall, bt

 { new grave), saiid or fine:

STREAMNAME - P. ) - Pres, LOCATION (.14 {'1 g «mé . T <
STATION # RIVERMILE STREAM CLASS o )
LAT LONG RIVERBASIN _Woymyo \H‘\r\ CAMX i<
‘STORET #.. AGENCY
INVESTIGATORS o Carid emdlin) = Breck f/ 4 . _
FORM COMPLETED BY. DA’I‘E g ~0F /1 REASON FOR SURVEY.
BLR TIME .~ AM P b
Habltat Condition Cetegory
Parameter - - . - ~ =
: _Optimal Suboptimal Marginal Poor
] Greater than 50% of 30-50% mix of stable 10:30% mik of stable: | ‘| Less than 10% stable
1. Epifaunal substrate favorablé for. | bebitat; well-fuitedfor, | habitat; habitat "+~ { hebitat; lack of habitati is.
Substrate/ ‘epifarmal colomzahon full colonization | availability less than - obvious; substrate
Available Cover and fish cover; mix of otential; adequate desirable; substrate

frequently dlsturbcd or ‘
removed..

Al mud or c\ay or sand
bottomn; littlé or no root
mmat; no submerged
vegetation,

Shallow pools much
mor‘e pma\mit than deep | &

‘I Moderate dsposthon uf

sediment on o}d end new
bars; 50-80% of the . ¢
botiom affected;
sediment. ﬁaposns at
obstructions, k
constrictions, and bmds‘
moderafe deposition nf
pools prevalent.

Water fills 25-75% of the
dvailable channel, andfor
riffie substrates are

'Hard—pan clay or

| changing fréquently;.

unstable: «of Yackirig,

’bcdrock. no-Toot.mat or
vegetation:

Majunty of puo!s small-
shallow or pools absent..

Heéavy geposits of fine
roatenial, Incréised bar
dcvclu})mmt, more than

80% of the bottom
pools almost absent due:
to substantial sediment -
deposition.

Very little waterin
¢hannel snd mostly
present s standing
poals:

mosfly exposed.

Rapid Bioassessment Protocols For Use.in Streams and Wadeable Rivers: Periphyton, Benthic:

Macroinvertebrates, and Fish, Second Edition - Form 3




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

‘Parameters to be evaluated broader than sampling reach

7: Chzanel
Siavesity

8. Bank Stabllity
{score'each bank)

score 1 @By
score_7 (®®)

9, Vegetative
Protection (score
cach bank)

Note: determine . .

Jeft or right side by
facing downsiream,

.10, Riparian

score . sy
SCORE_{ (RE)

The bends in the stream
increase the stream
length3't0 4 times
longer thanif it was.in .
straight line. (Note -
€harmel braidingis.
considered normalin
coastal plains and other
low-lying areas. This
parameter.is nol casily.
rated in these areas.}:

Banks stable; evidence -
of erasion or bank failure
absent or minimal; little
potential for future
problems, <5% of bank: -
affected:

Maore than 950% of the-
streambank sucfaces.and.
immediate riparian zone
covered by-native
vegetation, including
trees, understory shrubs,
ornonwoody .
macrophiytes; vegetative.
disruption through
-ETAZINE.OF MOWINRE .
minimal pr ot :msdmr.‘
almostall plants allowed.

H

dredging, (grealef than
past 20 yr) may be
present, butrectnt

channelization is ot

increase the stream,
length-1 10 2 times |
lopger than ifitwasina
straight line, .

Moderately stable;: )
infrequent, small areas of
erosion mnosily healed
over. 5-30% of bank in
veach has afeas of,
‘erosion.

7090% of the
streambank surfaces
covered by native
yegctation, but on¢ class
of plants is not well-
tepresented; disruption
cvident but not affecting
full plant growth
potential to'zny greit
extent; more than one-

stubble height |

half of the potential plant’

Habitat Condition Cafegory
Parameter ) ) i
. Optimal .Suboptimal Marginal Poor
‘ Channelization or- Soiné chanriclization Channelization may bé | Banks shored with
6. Channel dredging absent or present, ysually in areas’ extensive; efbankments gabion or cement; over
Alteration ninimal; sream with: of bridge abitments; or shoring structures 80% of the streamreach
normal pattern. svidence of past present on both banks] channcelized and

: channelization, 1., and 40 to 80% of stream | disrupted. Instreamy

teach channelized and
disrupted.

The bends in the:stream
increase the stream
length | to 2 fimes
longer than ifitwasina
straight Tine.

Moderately unstable;
60% of bank in reach'has
areas of erosion; high
crosion potential during
floods.

50-70% of the
strearnbank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil.or
closély cropped
vegetation common; léss
than one-half of the
ﬁo}_cnti al plant stubble:
cight remaining.

Channel straight;

| Unstablg; many eroded-

TR o

habitat greatly altered or
removed entirely,

waterway has been
channelized for'a long
distance. )

arczs; "raw" areas
frequent along straight
sections and bendsi
obvioits bank sloughing;
£0-100% of bank:has -
crosional scars.

strearmbank surfaces
cavered by vegetation;
disruption of streambank
vegetation is véry high;
vegetation has been
femoved-to

5 centimetersorless in
average stibble height.

fo grow naturally:

‘Width of riparian zone
>18 meters; human_

Vegetative Zone activities (i.e., parking
Width (seore each lots, rosdbeds, slear-cits,
‘bank riparian Zone) Jawns, or.crops) have not

impacted zonc.”

Total Score / "j

rernaining.

Width of ripeiian zone
12-18 mefers; human,
activities have impacted
zone only minimally.

‘Width of riparian zone 6-
12 meters; human _

activities have impacted.

zone & great deal.

Width of ripatian zone
<6 meters: ittle or no
Tiparian vegetation due.
to human activitics.
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

Parameters to be evaluated in sampling reach

SCORE

G

2. Pool Substrate
Characterization

SCORE

SCORE

4. Sediment
Deposition

SCORE

|4

§, Channe! Flow

Status

SCORE

(S

(3
3. Pool Variability

1O

not new fall and pot
transient).

Mixture of substrate
materials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

Even mix of large-

shallow, large-deep,
srrnll-shaﬁ?\:. small-

deep pools present.

Little or no enlargement
of islands or point bars
and Jess than <20% of
the bottom affected by
sedimeni deposition.

‘Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

| Water fills >75% of the

high end of scale).

Mixture of snt sand,
mud, or clay; mud may

mats and submerged
vegeiation present.

Majority of pools large-
deep; very few shallow.

Some new increase in
bar formation, mosfly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

gvailable channel; or
<25% of channel
substrate is exposed.

A D i e i o0 3 ad

Dres < vadion Pwam

be dominant; some raot -

Lo

STREAMNAME K€ - Preg | LocaTioN Y v 1 sFiani$and .— JCC
STATION # RIVERMILE STREAM CLASS :
LAT LONG RIVER BASIN i( ay ™ s 0\/{—-{\ C_\/ Qg L(__
STORET # AGENCY :
)
INVESTIGATORS ___ dav'a bl \lpedkovro . - Brocl Keqal
FORM COMPLETED BY L DATES ~ -0 REASON FOR SURVEY
A L TIME " AM
Habitat Cendition Category
Parameter - -
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunazl substrate favorable for habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of olential; adequate desirable; substrate unstable or lacking.
suags, submerged logs, bitat for mamtenance | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stabie habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
(.., logs/snags that are | colonization (may rate at

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Shallow pools much
more prevalerit than deep
pools.

Moderate deposition of
new pravel,:sand or fine
sediment on old and new
bars; 50-80% of the
botiom affected;
scdiment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Water fills 25-75%of the
available channel, and/or
riffle substrates are
mosfly exposed.

3o

Hard-pan clay or
‘bedrock; no root mat or
vegetation.

Majority of pools small-
shallow or pm absént.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent duc
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing
pools.

N S+f TR

OQ \(‘Ck/b’\‘)'fc\f\ ngxdg ( U{lS‘f‘rNS AQUQIQPW+

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS BACK)

Sinuasity

-

L

g

4

oo

B

B

E

2

s

= | 8 Bank Stability

& | (score each bank)

£

F-3

-

&

o . .

—§ scomzfi_ LB)

$ | score 4 =)

s :

E 1 9, Vegetative

© | Protectipn {score.

E ] each bank)

s

& | Notei determine
feft or right side by
facing downstream.-
SCOREi(L’.B)

10.. Riparian
Yegetafive Zone
Width {score each
“bank riparian zone)

score 1t @m)
ScoRe F-_(RB)

137

Total Score

score_1 (®B) [

Iength3 104 fimes .
Tonger than il it wasin a
straight tirie: (Noie -
channel braiding is,
considercd normal in
coastal plains and other
low-lying arcas. This
parameter is nol easily
yated in these arcas.)

Banks stable; evidence:
«of erosion or bank failure
absent or minimal; little-
potential for futurs
problems;; <5% of bank
affected.

‘More than 50% of the
stieambank surfaces and.
irnmediate riparian zone.
covered by native
vegetation, iricluding
trees, understory shrubs;
or nonwoody’ .
macrophyics; vegetative
disruption ‘through
+-grazing or mowin,
minimal ornot e\ngdcm;
tlmost 21l plants allowed

to-grow naturaily.

‘Width of riparian zone:
>18 meters; humnan
activities:(i.e., parking

impacted zone.

I——————

J-extent; more

ferigthi 1 to 2 times
longer than if it wasin
straight line; ..

Moderately stable;
infrequent, small areas of
erosion mnostly healed
over. .5-30% of bank in:
reachhas afeasof -
erosion.

7_0790% of the
streambank surfaces
covered by mative
vegetation, but on¢ class
of plants is not well-
represented; distuption
evident but not afiecting
full plant growth'
potential to any great:

afh one-
half of the potential plant
stubble height: |

iots, roadbeds, clear-cuts,
‘zwns,-or crops) have not

rermaining.

Width of riparian zone.
12-18 meters; human
activities hays impacted
zone only minimally.

Iength 1 to 2 times;
fonger than ifit wasin'a
straight line.

60% of bank in reach has’
arcas of erosion; high:
erosion potential during
figods.

50-70%of the:
streambank surfaces
covered by vegetation;
{ disraption obvious;
patches of bare soil or
closely cropped
yégetation common; less’
than one-halfof the
Ep}mtml plant stubble
eight remaining.

Moderately unstable; 30-

v 5

Habitat Condition Céfegory
Paramefer i " "
. QOptimal Suboptimal Fiarginal Poor
_ Chanrielization or Some channelization Channglization may be | Banks shored with
6. Channel dredging absent of present, usually in areas | extensivel cmbankments ‘| gabion or cemént; over
Alferation rinimal; stream with © | of bridge abutments; or shoring structures 80% of the stream reach
normal pattemn. evidence of past preseit on both banks: channelized and
P A.—P channelization, 1.c., and 40 to 80% of strearn | disrupied. Instream )
) dredging, (greaterthan | reach channelized and Habitat greatly altered or
) past 20 yr) may be disrupted. removed entirely..
present, but recent '
channelization is not
| present.. .
SCORE \L\L : 25 B e
o The bends in the stream | The bends in the stream | The'bends in the stream. Channel straight; ’
7. Channel increase the stredm increase the stream increase the stream waterway has been

channelized for a long
distance,

Unstable; many eroded:
areas; "raw™ arcas
frequent along straight
gections and bends;:
obvious bank sloughing;
60-100% of banik has
¢érosional scars.

Less than 50%-of the -
streambank surfaces:
¢overed by vegetation;
distuption of streambank
vegetation isvéry high;
vegetation has been
semoved to

§ centimeters or less in
gverage stubble height,

‘Width of riparian zone 6~
12 metets; human ‘
activitics have impacied
zone & great deal.

Width of riparian zone
<6 meters: litle orno
riparian vegelation duc
to hurnan sctivities.

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheots - Form 3
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Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

erosion or unprotected banks. Majority

For use in wadeable ch Is classified as intermittent or perennial
) Cowardin Impact/SAR| Impact
Project # Project Name Locality Class. HUC Date SAR # length Fact
3935 Kristiansand Jec 02060208 | 5-2-08 1 685 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category
Optimal Suboptimal Marginal Poor Severe
[ [ |
l T . P i ‘ e - .
™ & 1 = ‘ e, BRI »
i ) h x R [z ‘
\‘“\, yj { w s S < | L
sty s e L R | e o] e Dot

A s or Poor due to lower bank slopes. widen further. Majority of both banks incision, flow contained within the
Char_"!e' :/gory,/:“;":;:'c's:":‘or acive e(oswnhaov gLbanks a1 Slab'z:zo'for:/‘l’)r'ock Erosion may be present on 40-80% of |are near vertical. Erosion present on 80]  banks. Streambed below average
Condition W ORNS: SNITNO0Y § VST LOF el both banks. Vegetative protection on 40 80% of banks. Vegetative protection rooting depth, majority of banks
protection or natural fock, prominent prominent (80-80%) ANDIOR 60% of banks. Streambanks may | present on 20-40% of banks, and is |verti . \ f i
éa&}goutkllitoég o pom: s?eg?‘f mo{'l:('ef::(ffefl caizt?bm:(;o bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR| present on less than;zo% ofT:anks‘ is
ars/ban nches are present. abity. ekl OW oW | 609 of stream is covered by sediment. | 60-80% of the stream is covered by | not preventing erosion. Obvious bank
Access to their original floodplain or | channels are well defined. Stream likely 4 riay be 5 i is i sigitigby oty
fully developed wide bankfull benches. |  has access to bankfull benches, or eldiinied b R i natits. and 8 ‘:).:'ga;)nag&;;se:ND/g;IO:;;di:Q -
; porary ¥ -
e | a0 contribute to stability, may be contributing to instability. AND/OR V- | channel. Greater than 80% of stream
s rar:s:enms 2 '1'(')'::‘0' zggs ik dP" '0'"5 oersizio% ol';‘ns'i?eam forming/present. AND/OR V-shaped shaped channels have vegetative bed is covered by depositi
covers less tha om. | sediment cov ks .y channels have vegetative protection on | protection is present on > 40% of the |  contributing to instability. Multiple
. > 40% of the banks and depositional |banks and stable i i8] thread ch. Is and/or Cl
features which contribute to stability. absent. flow
Score 3 24 2 1.6 1 1.6
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable) -
Conditional Category RB - outer parking lot; LB
Optimal Suboptimal Marginal Poor - woods
Low Marginal: |High Poor: Lawns,
High oW 1 Non-maintained, mowed, and
Riparian areas with| Riparian areas with ’:l(:gh st dente i R :‘r:‘ai"s. ILn?:emrs
l;e;s:]ratumrgl;:; t;e:\(s::lr::;mr:t;:: dense herbaceous |areas lacking shrubf cropland; actively surfaces, mine
Riparian Tree stratum (dbh > 3 inches) present, wii: 37)503 20 60% i ol 305/ ton '| vegetation with and tree stratum, | grazed pasture, spoil lands,
P with > 60% tree canopy cover and a Pl 5 ovt:r Foe °r e either a shrub layer] hay production, |sparsely vegetated | denuded surfaces,
Buffers non-maintained understory. Wetlands bt c:\[l‘;?i,nc both Iz :xgumaiied or a tree layer (dbh| ponds, open water.| non-maintained | row crops, active
located within the riparian areas gancl Recon > 3 inches) If present, tree area, recently feed lots, trails, or
S Wi e ery'dense present, with <30%| stratum (dbh >3 seeded and other comparable
Y veri( tree canopy cover. | inches) present, | stabilized, or other conditions.
oy b with <30% tree comparable
" b canopy cover with condition.
maintained
understory.
High Low High Low High Low
Condition
1.5 1.2 11 0.85 0.75 0.6 0.5
Scores
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
% Riparian Area> | 70% 30% | 3 R 100%
Right Bank Pl
Score > 1.2 ¥ 3 B A i
Cl= (Sum % RA * Scores*0.01)/2
% Riparian Area> 3 & e 100% Rt Bank Cl > 0.99 Cl
Left Bank - S :
Score > A8 o AR D D e e ' Lt Bank Cl > 1.20 1.10
3. INSTREAM HABITAT: Varied substrate ¢ r velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; unc NOTES>>
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ y ; : ;
& Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
Available Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat
Yl p
Cover greater than 50% of the reach adequate for maintenance of for maif e of are typically present in less
populations populations. than 10% of the reach
Cl
Score 1.5 1.2 0.9 0.5 0.90




Stream Impact Assessment Form Page 2

Project # Applicant Locality Cowardin Class. Huc Date Data Point SAR length Impact Factor

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, |[NOTES>>

Conditional Category
Negligible Minor Moderate Severe
40 - 60% of reach | 60 - 80% of reach
is disrupted by any | is disrupted by any
of the channel of the channel
Less than 20% of 20-40% of the 7
Channel the stream reach is| stream reach is a":::tpmarz::: Ll an:::t;;v:zrl:‘s:f; "™ Greater than 80% of reach is disrupted
Alteration C izati i or | di by any of | di by any of guidelines. If guidelines. If by any of the channel alterations listed
hardening absent. Stream has an the channel the channel ’ in the parameter guidelines AND/OR
4 i : k stream has been | stream has been .
unaltered pattern or has 7 listed in listed in chaaneltsed channelized 80% of banks shored with gabion,
the parameler | the parameler | g siapie | normal stable TR, OF SN,
g e 9 Z stream meander stream meander
pattern has not pattern has not
recovered recovered.
SCORE 1.5 1.3 1.1 0.9 0.7 0.5
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all Cl's)/5
| COMPENSATION REQUIREMENT (CR) >> | |
CR=RCIXLFXIF
INSERT PHOTOS: |

DESCRIBE PROPOSED IMPACT:

EPE)



Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

Poor. Banks more stable than Severe

For use in classified as intermittent or perennial
Project # Project Name Locality c“’:"l":;:“‘ HUC Date SAR# '"“l’:""s" S5 o
3935 Kristiansand JCcC 02060208 5-2-08 3 1.511 , 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category
Optimal Suboptimal Marginal Poor Severe

‘ T ‘ T 1 T
| [ [ ‘
| | —————— - |
~deoA NS | A | o,
| [ % ) | = P | |
N | Nar | | s B S |
] TR T SR Often incised, but less than Severe or “GvewidenedindEed T

Vertically/aterally unstable. Likely to

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;

|banks; root mats; SAV; riffle poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ ] f : X !

Availabl Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
Vvailable [Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach. adequate for maintenance of for mai of are typically present in less

populations. populations than 10% of the reach
Score 1.5 1.2 0.9 0.5

or Poor due to lower bank slopes. widen further. Majority of both ban
Channel P bank sl iden further. Maj f both banks
s Erosion may be present on 40-80% of | are near vertical. Erosion present on 60-
Condition Nory Bl icisicnior aclive 6rosion. 60. Slightly incised, few areas of active |both banks. Vegetative protection on 40f 80% of banks. Vegetative protection
10:’% alakio barks. Viasatative su;1ace erosion or unprotected banks. Majority 60% of banks. Streambanks may present on 20-40% of banks, and is
iotisclion o nak fal rog:k comirent of banks are stable (60-80%) bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
p(80—1:)0%) AF\:‘D/OR SiaSIe p(lnnt Vegetative protection or natural rock 60%
bars/bankfull benches are present Depmr:l:nen: §60‘80%) A":D:)‘R . Deeply incised (or excavated),
# positional features contribute to vertical/lateral instability. Severe
Access to their original floodplain o /5%
fully deve:op:glwme ban‘l)(ful I stability. The bankfull and low flow incision, flow contained within the
channels banks. Streambed below average
rooting depth, majority of banks
vertical/undercut. Vegetative protection Cl
present on less than 20% of banks, is
not p
Score 3 24 2 1.6 1 2.0
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
3 3
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns,
High Sub o Non-maintained, mowed, and
'9 B 3= 9 High gil dense i areas, Low Poor:
Riparian areas with| Riparian areas with| e oL AoRTEA no-till ety i
tree stratum (dbh > |tree stratum (dbh > ekl ’ : s
3 inches) present, | 3 inches) present dense herbaceous |areas lacking shrubj cropland; actively surfaces, mine
Riparian Tree stratum (dbh > 3 inches) present, with 30% to 60%. with > 30% tree "| vegetation with and tree stratum, | grazed pasture, spoil lands,
P with > 60% tree canopy cover and a e canoe e e cove:r and af €ither a shrub layer|  hay production, | sp y surfaces,
Buffers non-maintained understory. Wetlands = contalﬁlyn bothl :\:inlained or a tree layer (dbh| ponds, open wate; non-maintained | row crops, active
located within the riparian areas. herbaceousgand understory, ' Recent > 3 inches) If present, tree area, recently feed lots, trails, or
shvub Severs or @ culove?('uense present, with <30%| stratum (dbh >3 seeded and other comparable
Y 4 Ry tree canopy cover. | inches) present, | stabilized, or other conditions.
undorEts with <30% tree comparable
o canopy cover with condition
maintained
understory.
High Low High Low High Low
Condition
Schras 1.5 1.2 11 0.85 0.75 0.6 0.5
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
% Riparian Area> 100% ! 5 100%
Right Bank -
Score > 1.2 4
Cl= (Sum % RA * Scores*0.01)/2
Lot Bank % Riparian Area> - 70% i m X x : 100% Rt Bank Cl > 1.20 Cl
Score > B IR 1 R T B : Lt Bank Cl > 1.02 1.11

Cl

1.20




Stream Impact Assessment Form Page 2

Project # Applicant Locality Cowardin Class. Huc Date Data Point SAR length Impact Factor

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or blocks, straightening of channel, channelization NOTES>>

spoil piles, constrictions, livestock ; :

Conditional Category
Negligible Minor Moderate Severe
40 - 80% of reach | 80 - 80% of reach
is disrupted by any| is disrupted by any
Less than 20% of 20-40% of the of the chgnnel of the channel
. - | atterations listed in | alterations listed in e
Channel the stream reach is| stream reach is the parameter e Darameter Greater than 80% of reach is disrupted
Alteration (o] lizati ging, ion, or | disrupted by any of | disrupted by any of . 0 by any of the channel alterations listed
“ guidelines. If guidelines. If i
hardening absent. Stream has an the channel the channel stream has been | ‘stream has been in the parameter guidelines AND/OR
unaltered pattern or has i { listed in { listed in % 80% of banks shored with gabion,
the parameler | the parameter | o saple | nommalstable T O byt
o . g ' stream meander | stream meander
pattern has not pattern has not
recovered. recovered.
SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

THE REACH CONDITION INDEX (RCI) >> 1.12

NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

RCI= (Sum of all Cl's)/5

[ COMPENSATION REQUIREMENT (CR) >> | 0

CR=RCI X LF X IF
INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:




Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

hle oh

il i
s

R,J

Often incised, but less than Severe or
Poor. Banks more stable than Severe

B et
Overwidened/incised.
Vertically/laterally unstable. Likely to

For use in Is classified as intermittent or perennial
Cowardin Impact/SAR| Impact
Project # Project Name Locality Class. HUC Date SAR # fond Factor
3935 Kristiansand Jcc 02060208 5-2-08 4 342 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category.
Optimal Suboptimal Marginal Poor Severe

T :
|
[ = —

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate;

|banks; root mats; SAV; riffle poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ § 5 : 1 ] ;

Availabl Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
vailable |Hapitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of me reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach for mai of for of are typically present in less

populations. populations than 10% of the reach
Score 1.5 1.2 0.9 0.5

Channel or Poor due to lower bank slopes. widen further. Majority of both banks
25 Erosion may be present on 40-60% of | are near vertical. Erosion present on 60:
Condition Vit lilie ncision oractive rasion: 802 Slightly incised, few areas of active |both banks. Vegetative protection on 40{ 80% of banks. Vegetative protection
mory% Siitle blanks v vetauvelsu;face erosion or unprotected banks. Majority 60% of banks. Streambanks may present on 20-40% of banks, and is
" Loy of banks are stable (60-80%). bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
protection or natural rock, prominent . 5 | rock 60%
(80-100%). AND/OR Stable point Vegelatn_le protection or natural rocl
bars/bankfull benches are present. promient (80-80%) AND/OR Deeply incised (or excavated),
Access to their original floodplain or Depasios) ieatiree colufoity o vertical/lateral instability. Severe
fully developed wide bankfu stabilty. The bankfull and low flow incision, flow contained within the
channels banks. Streambed below average
rooting depth, majumy of banks
vertical/ Cl
present on less 1han 20% of banks is
not p
Score 3 2.4 2 1.6 1 2.0
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns,
i Non-maintained, mowed, and
H}gh. L-ow. g High ginal: | dense i areas, Low Poor:
Riparian areas with| Riparian areas with| st £ g 3
tree stratum (dbh >|tree stratum (dbh > Non-maintained, |vegetation, riparian| nurseries; no-till Impervious
2 inchiae) Dessstit: 1 3 Wchas) Brassit dense herbaceous |areas lacking shrub| cropland; actively surfaces, mine
Riparian Tree stratum (dbh > 3 inches) present, with 3003 I:o 50%' vlvrm & 3)0’:/ tree‘ vegetation with | and tree stratum, | grazed pasture spoil lands,
P with > 60% tree canopy cover and a thwe cam: acime Riati coveor gt either a shrub layer| hay production, |sparsely vegetated | denuded surfaces,
Buffers non-maintained understory. Wetlands and t Py bothl Py, tained or a tree layer (dbh| ponds, open water.|{ non-maintained | row crops, active
located within the riparian areas nhe::::c:g‘lljggan: T amRecem > 3 inches) If present, tree area, recently feed lots, trails, or
Shiibver ora cutovery(.dense present, with <30%| stratum (dbh >3 seeded and other comparable
yon iom) tree canopy cover. | inches) present, | stabilized, or other conditions.
ety with <30% tree comparable
Dy canopy cover with condition
maintained
understory.
High Low High Low High Low
Condition
1.5 1.2 1.1 0.85 0.75 0.6 0.5
Scores
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
% Riparian Area> [ 20% | 100%
Right Bank —
Score > 0.75
Cl= (Sum % RA * Scores*0.01)/2
% Riparian Area> 80% - 20% 100% Rt Bank CI > 1.1 Cl
Left Bank % ———e
s Lt Bank Cl > 1.11 1.1

Ci

1.20




Stream Impact Assessment Form Page 2

Project #

Applicant

Locality

Cowardin Class.

HUC

Date Data Point

SAR length

Impact Factor

spoil piles, constrictions, livestock

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments,

NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

Conditional Category
Negligible Minor Moderate Severe
40 - 80% of reach | 80 - 80% of reach
is disrupted by any | is disrupted by any
Less than 20% of 20-40% of the of the channel of the channel
Channel the stream reach is| stream reach is ang:":’:::::; " a"ler::"oa";gzg ") Greater than 80% of reach is disrupted
Alteration C { ging, ion, or | disrupted by any of| pted by any of ulgelines i uigelmes if by any of the channel alterations listed
hardening absent. Stream has an the channel the channel s'?eam i been sxg:am has been | 1M the parameter guidelines AND/OR
unaltered pattemn or has i { listed in listed in channelized sieotred 80% of banks shored with gabion,
meu?:er:rr:;ester theu?:;:mer norfial statie noetial stsible riprap, or cement.
g 4 g Y stream meander | stream meander
pattern has not pattern has not
recovered. recovered
SCORE 1.5 1.3 1.1 0.9 0.7 0.5

NOTES>>

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

THE REACH CONDITION INDEX (RCI) >> 1.12
RCI= (Sum of all CI's)/S
COMPENSATION REQUIREMENT (CR) >> | 0 I

CR=RCIXLF X IF

DESCRIBE PROPOSED IMPACT:




Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

e aiia ok

Poor. Banks more stable than Severe

Vertically/laterally unstable. Likely to

For use in Is classified as intermittent or perennial
Project # Project Name Locality c‘:l';‘:'" HUC Date SAR# "‘"":“"s, AR ';.T"m“r
3935 Kristiansand Jec 02060208 | 5-2-08 5 6 | o
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category
Optimal Suboptimal Marginal Poor Severe

1

~— ¢ 7 f g : s

5 | A F 1

4 | g { ‘
Often incised, but less than Severe or “Overwidened/incised.

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;

|banks; root mats; SAV:; riffle poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ ; . . ’ . i
= Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are

Available Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat

Cover greater than 50% of the reach for mai of for mai of are typically present in less
populations. populations. than 10% of the reach.

Score 1.5 1.2 0.9 0.5

Channel or Poor due to lower bank slopes. widen further. Majority of both banks
1 Erosion may be present on 40-60% of | are near vertical. Erosion present on 60.
Condition Ve e ool s e eroston 802 Slightly incised, few areas of active |both banks. Vegetative protection on 40f 80% of banks. Vegetative protection
1 gg’% g l;l b' Wit & o ' ace| €rosion or unprotected banks. Majority | 60% of banks. Streambanks may present on 20-40% of banks, and is
s m.ameorf";( 2 ;"ci o ":gr:‘:] ef‘:’e of banks are stable (80-80%). bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
p(80-100%) Al\;‘DIOR Siaﬁle p(l)inl Vegetative protection or natural rock 60%
bars/bankfull benches are present PO et [B0-60%) ANDIOR Deeply incised (or excavated),
Access to their original floodplain or Degositonaliieatures contibute to vertical/lateral instability. Severe
fully developed wide bankfu stability. The bankfull and low flow incision, flow contained within the
channels banks. Streambed below average
rooting depth, majority of banks
:  Vagelative b : cl
present on less than 20% of banks, is
not p
Score 3 2.4 2 1.6 1 2.0
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns,
High oW Non-maintained, mowed, and
nganan aress winl Aksartar aceas with High Marginal: | dense herbaceous| maintained areas. Low Poor:
“epe stratum (dbh > trez stratum (dbh > Non-maintained, |vegetation, riparian| nurseries; no-till Impervious
- I i i 3 inches) present, | 3 inches) present, dense he‘rbacgous areas lacking shrub| cropland; actively surfaces, mine
Riparian re:ns rgou"/Tl( inches) p'ezeﬂ | “with 30% to 60% | with > 30% tree _vege!auon with and tree stralum grazed pasture, spoil lands,
>
Buffers bi fie bl Sl tree canopy cover jcanopy cover and a gv:i;e‘rr::::u; I(X:rur h:gsro n wa(er ;on-n:aimained rOW Croj su:;ti:::,
4 and containing both|  maintained ey B L s
located within the riparian areas. and Recent > 3 inches) If present, tree area, recently feed lots, trails, or
Sheub levers or 8 culovery(.dense present, with <30%| stratum (dbh >3 seeded and other comparable
non~ma?maine d vegetation) tree canopy cover. | inches) present, | stabilized, or other conditions.
tdersio 9 ¥ with <30% tree comparable
0y canopy cover with condition
maintained
understory
High Low High Low High Low
Condition
S 1.5 1.2 1.1 0.85 0.75 0.6 0.5
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
% Riparian Area> 70% 30%: ke 100%
Right Bank — —
Score > 1.2 0.75
Ci= (Sum % RA * Scores*0.01)/2
| % Riparian Area> 80% 20% 100% Rt Bank CI > 1.07 Cl
Score > 1 | Lt Bank Cl > 1.35

Cl

1.20




Stream Impact Assessment Form Page 2

Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor
4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of I, channelization, nts, INOTES>>
spoil piles, constrictions, livestock
Conditional Category
Negligible Minor Moderate Severe

Less than 20% of

20-40% of the

40 - 60% of reach
is disrupted by any
of the channel
alterations listed in

60 - 80% of reach
is disrupted by any
of the channel
alterations listed in

Channel the stream reach is| stream reach is Greater than 80% of reach is disrupted
Al 3 Cl ging, ion, or | disrupted by any of| disrupted by any of the par_ameter the par_ameter by any of the channel alterations listed
teration guidelines. If guidelines. If : g
hardening absent. Stream has an the channel the channel in the parameter guidelines AND/OR
naltered pattern or has i listed in listed in| Stfeamhas been | stream has been | “gne, o panks shored with gabion
i ¢ the parameter the parameter Siannelzed; Shannekead, i ripraj orocemen( P '
hoshdlenst deasldiad normal stable normal stable i | g
g £ g g stream meander | stream meander
pattern has not pattern has not
recovered recovered
SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >> I 1.14
RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >> | 0 |

INSERT PHOTOS:

CR=RCIXLF X IF

DESCRIBE PROPOSED IMPACT:

2082



Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

qoahle ch

i\x.«,,/

N /|

Often incised, but less than Severe or
Poor. Banks more stable than Severe

Overwidened/incised.
Vertically/laterally unstabie. Likely to

For use in Is classified as intermittent or perennial
g 5 Cowardin Impact/SAR| Impact
Project # Project Name Locality Class. HUC Date SAR # length F
3935 Kristiansand JCcC 02060208 5-2-08 6 3534 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional c:movy
Optimal Suboptimal Marginal Poor Severe

{ E \
. [l e - .
| %‘q' »~ | 1

Channel or Poor due to lower bank slopes. widen further. Majority of both banks
e Erosion may be present on 40-60% of | are near vertical. Erosion present on 60:
Condition ek ctive erosion: 80-|  Siahtly incised, few areas of active | both banks. Vegetative protection on 40 80% of banks. Vegetative protection
150%6 t;l;::ac':x:‘m?l etati el ’}fac; erosion or unprotected banks. Majority 60% of banks. Streambanks may present on 20-40% of banks, and is
. ; i1 ts . regk o 5 of banks are stable (60-80%). bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
PESNICUDN O AN R, promm_e Vegetative protection or natural rock 60%
(80-100%). AND/OR Stable point # 60-80%) AND/OR ot
bars/bankfull benches are present. prominent ¢ ) A Deeply incised (or excavated),
Depositional features contribute to vertical/lateral instability. Severe
Access to their original floodplain or i Yy ; Ao
fully developed wide bankfu stability. The bankfull and low flow incision, flow contained within the
channels banks. Streambed below average
rooting depth, majority of banks
vertical/undercut. Vegetative protection Cl
present on less than 20% of banks, is
not p
Score 3 24 2 1.6 1 24
NOTES>>
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns|
. Non-maintained mowed, and
High Sub Low o " i RS )
Riparian areas with| Riparian areas with :ugh sl geriae lieruacen . are:-_)"s :.ow Boor:
tree stratum (dbh >|tree stratum (dbh > lon-maintained, |vegetation, riparian| nurseries; no-ti mpervious
3 inches) presant. | 3 nches) prasent. dense herbaceous |areas lacking shrub| cropland; actively surfaces, mine
Ri - Tree stratum (dbh > 3 inches) present, y ) p ) vc ) present, vegetation with and tree stratum, grazed pasture, spoil lands,
iparian o o with 30% to 60% with > 30% tree < <
with > 60% tree canopy cover and a Nos caisots covee Kano wor and & either a shrub layer| hay pr sparsely surfaces,
Buffers non-maintained understory. Wetlands i eonk ‘:y both py'cfaiﬁe: or a tree layer (dbh| ponds, open water.| non-maintained row crops, active
located within the riparian areas. anherbac:u ";gam.; und:r:tlcrv‘ Abcon > 3 inches) If present, tree area, recently feed lots, trails, or
S eu o cutove:y'denescee present, with <30%| stratum (dbh >3 seeded and other comparable
Y i oy (. N tree canopy cover. | inches) present, | stabilized, or other conditions.
with <30% tree comparable
unders{ory. canopy cover with condition
maintained
understory.
High Low High Low High Low
Condition
1.5 1.2 11 .85 0.75 0.6 0.5
Scores .
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
g % Riparian Area> [ 100% 100%
Right Bank
Score > 1.5
Cl= (Sum % RA * Scores*0.01)/2
% Riparian Area> 100% 3 100% Rt Bank CI > 1.50 Cl
Left Bank
Score > 1.5 Lt Bank Cl > 1.50 1.50
3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
banks; root mats; SAV; riffle poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ . .
A Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
Available Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% ofme reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach adequate for maintenance of for of are typically present in less
populations populations. than 10% of the reach
Cl
Score 1.5 1.2 0.9 0.5 1.50




Stream Impact Assessment Form Page 2

Project # Applicant

Locality Cowardin Class.

Huc

Date

Data Point SAR length

Impact Factor

spoil piles, constrictions, livestock

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, |[NOTES>>

Conditional Category

Negligible

Minor

Moderate

Severe

Less than 20% of

40 - 80% of reach
is disrupted by any

20-40% of the of the channel

60 - 80% of reach
is disrupted by any
of the channel
alterations listed in

Channel the stream reach is| stream reach is | 2erations fisted in Greater than 80% of reach s disrupted
g £ . the parameter the parameter Snln
Alteration ging. . or by any of pted by any of uidelines. If uidelines If | PY Ny of the channel atterations listed
hardening absent. Stream has an the channel the channel s"geam has !;een slrgeam has been in the parameter guidelines AND/OR
unaltered pattemn or has i jons listed in ions listed in : 80% of banks shored with gabion,
meu;i):er:::;ter meu?:;:::aester normal stable normal stable PG OrCemeTR.
9 1 g y stream meander | stream meander
pattern has not pattern has not
recovered. recovered
SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >> 1.38
RCI= (Sum of all ClI's)/5
I COMPENSATION REQUIREMENT (CR) >> l 0 I

CR=RCIXLF X IF

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:




Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

Poor. Banks more stable than Severe

Vertically/laterally unstable. Likely to

For use in wadeable channels classified as intermittent or perennial
< Cowardin Impact/SAR| Impact
Project # Project Name Locality Class. HUC Date SAR # lengtt Factor
3935 Kristiansand JcC 02060208 5-2-08 7 663 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category
Optimal Suboptimal Marginal Poor Severe
T {
! — | 1 b
ey ot ‘ | —n___§&7 ) b= oy
;k‘(\iﬂ‘ ‘\\\/ ; | L\ ,/; L_j ‘
Often incised, but less than Severe or Overwidened/incised. B AN T

Channel or Poor due to lower bank slopes. widen further. Majority of both banks
W Erosion may be present on 40-60% of | are near vertical. Erosion present on 60
Condition Very little ¢ ackive wosion: 80 Slightly incised, few areas of active |both banks. Vegetative protection on 40{ 80% of banks. Vegetative protection
; géy% A ;:'“;'O'LO ?I Wetat els ' ace| €rosion or unprotected banks. Majority | -~ 60% of banks. Streambanks may present on 20-40% of banks, and is
ot ;a "e r?\n 'Sr ni%k 'Vom‘;::ie of banks are stable (60-80%). bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
928;1:;)0;) :bTDa/OR Siaglfe p(‘)mt' Vegetative protection or natural rock 80%
pars/bankfull benches are present prominedt. (50-80%) ANDIOR Lceply incised (oc exciumted),
’ Depositional features contribute to vertical/lateral instability. Severe
Access to their original floodplain or s ity A S
stability. The bankfull and low flow incision, flow contained within the
fully developed wide bankfu
channels banks. Streambed below average
rooting depth, majority of banks
vertical/undercut. Vegetative protection Cl
present on less than 20% of banks, is
not p
I Score 3 2.4 2 1.6 1 24
NOTES>>
_ . ssm——
I 2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns,
High Sub Low Non-maintained, mowed, and
g 2 z & High ginal: | dense her intai areas, Low Poor:
Riparian areas with| Riparian areas with| pias é e il |
tree stratum (dbh >|tree stratum (dbh > ; ey Shen #.5 i
3 inchies) e t. | 3 inches) present dense herbaceous |areas lacking shrub| cropland; actively surfaces, mine
Riparian Tree stratum (dbh > 3 inches) present, ‘llh 300/)0‘: egg; > "::;‘ )5302/:‘5 *| vegetation with and tree s(ra(um grazed pasture, spoil lands,
P with > 80% tree canopy cover and a tw e o °r ‘: - ;Z a either a shrub layer| hay p sparsely 4
Buffers non-maintained understory. Wetlands re;e ot Py cc;/em = OW.C?:f‘ed or a tree layer (dbh| ponds, open water.| non-maintained | row crops, active
located within the riparian areas. a’;wecr;acg::ggan: und:rsa!r , Recentl > 3 inches) If present, tree area, recently feed lots, trails, or
shiib lvere br culoverry(.dense present, with <30%| stratum (dbh >3 seeded and other comparable
Yo / tree canopy cover. | inches) present, | stabilized, or other conditions.
non-maintained vegetation). with <30% tree comparable
understory. 5 e
canopy cover with condition
maintained
understory
High Low High Low High Low
Condition
1.5 1.2 1.1 0.85 0.75 0.6 0.5
I Scores
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below of % Riparian
I 3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100
i % Riparian Area> 100% 100%
Right Bank -
Score > 15
Cl= (Sum % RA * Scores*0.01)/2
Loft Bank % Riparian Area> 3 80% 20% 100% Rt Bank Cl > 1.50 Cl
€ an - =
Score > 1.5 - 0.85 Lt Bank Cl > 1.37 1.44
3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
banks; root mats; SAV: riffle poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ : ! y 1 . 3
< Stable habitat elements are typically Stable habitat elements are typically Habitat elements listed above are
Available Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach. adequate for maintenance of for mail of are typically present in less
populations. populations than 10% of the reach.
Cl
Score 1.5 1.2 0.9 0.5 0.90




Stream Impact Assessment Form Page 2

INSERT PHOTOS:

Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor
4. CHANNEL ALTERATION: Stream ings, riprap, , gabions, or blocks, straightening of channel, channelization, embankments, |[NOTES>>
spoil piles, constrictions, livestock
Conditional Category
Negligible Minor Moderate Severe
40 - 60% of reach | 60 - 80% of reach
is disrupted by any | is disrupted by any
of the channel of the channel
Less than 20% of 20-40% of the & G £ 5 : 5
Channel the stream reach is| stream reach is anz:':::zzf; n anz:‘:::zx:?; ""{ Greater than 80% of reach is disrupted
Alteration Cl ging. or pted by any of| di by any of| uidelines. If uidelines. If by any of the channel alterations listed
hardening absent. Stream has an the channel the channel s(rgeam hes Beell s1rgeam fas 6een in the parameter guidelines AND/OR
unaltered pattern or has i ions listed in ions listed in | ™o Clized channolizad 80% of banks shored with gabion,
meu;‘):erzrr‘v;e;er theu;i):er:rr:';esler normal siable nofinal stable riprap, or cement.
g i g ’ stream meander | stream meander
pattern has not pattern has not
recovered. recovered.
SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

THE REACH CONDITION INDEX (RCI) >> 1.25
RCI= (Sum of all Cl's)/5
| COMPENSATION REQUIREMENT (CR) >> | 0 ]

CR=RCIXLF XIF

DESCRIBE PROPOSED IMPACT:




Stream Assessment Form (Form 1)

Unified Stream Methodology for use in Virginia

Often incised, but less than Severe or
Poor. Banks more stable than Severe

Overwidened/incised.
Vertically/laterally unstabie. Likely to

For use in ble ch Is classified as intermittent or perennial
4 Cowardin Impact/SAR| Impact
Project # Project Name Locality Cidsy. HUC Date SAR # lenath Fiie
3935 Kristiansand Jcc 02060208 5-2-08 8 1276 0
Name(s) of Evaluator(s) Stream Name and Information
sw, br Tributary to Yarmouth Creek
1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category
Optimal Suboptimal Marginal Poor Severe
| [
‘ ‘ \
[——— // e —y | | 4\ P
"\ ‘ /| ) ( 1
| N N/ | b L. )

Channel or Poor due to lower bank slopes. widen further. Majority of both banks
R Erosion may be present on 40-60% of | are near vertical. Erosion present on 60:
COndlthl’l Very littie Sion radt roBlonB0: Slightly incised, few areas of active |both banks. Vegetative protection on 40{ 80% of banks. Vegetative protection
b :g’% § l;’.:"b‘ 'k° o "ele' ) ";f erosion or unprotected banks. Majority | ~ 60% of banks. Streambanks may present on 20-40% of banks, and is
olez'im o(?";l;al :)gci = "r’gr::];‘fe of banks are stable (60-80%) bevertical or undercut. AND/OR 40- |insufficient to prevent erosion. AND/OR
pf(amoo%) AND/OR S(‘asle point Vegetative protection or natural rock 60%
prominent (60-80%) AND/OR Deeply incised (or excavated),
bars/bankfull benches are present. Depositional f b ¢ i ek
Access to their original floodplain or SHOBTIONA Glyns ComIue 1 vertical/lateral instability. Severe
fully developed wide bankfu stability. The bankfull and low flow incision, flow contained within the
channels banks. Streambed below average
rooting depth, majority of banks
vertical/lundercut. Vegetative protection Cl
present on less than 20% of banks, is
not p
Score 3 24 2 1.6 1 24
NOTES>>
e . S |
2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)
Conditional Category
Optimal Suboptimal Marginal Poor
Low Marginal: |High Poor: Lawns,
High Sub o Non-maintained, mowed, and
Riparian areas with| Riparian areas with High Marg derelf1arbacen SO Low Poor:
tree stratum (dbh >| tree stratum (dbh > Non-maintained, |vegetation, riparian] nurseries; no-till Impervious
Rinarian | T satum (@ >  ncnes)pesent, | 3 nohes) presen, |3 nches)presen. | 12 LR [0S SC0 U RIS | e
pana with > 80% tree canopy cover and a t‘r”ee a0 ocov:r ca:\lo >cove°r ;ﬁz 4| either a shrub layer]  hay p sparsely denuded surfaces,
Buffers 1 understory. ant) contalglyng both :léyllmamed or a tree layer (dbh| ponds, open water.| non-maintained row crops, active
located within the riparian areas. herumosaus aad. Teidenicry. Sscent > 3 inches) If present, tree area, recently feed lots, trails, or
Shvus lowars or'e cu(ove:'y(dense present, with <30%| stratum (dbh >3 seeded and other comparable
Y 2 tree canopy cover. | inches) present, | stabilized, or other conditions.
phis s with <30% tree comparable
y canopy cover with condition
maintained
understory
High Low High Low High Low
Condition
Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5
1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums
2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian
3. Enter the % Riparian Area and Score for each riparian category in the blocks below Blocks equal 100
g % Riparian Area> 70% 30% 100%
Right Bank "
Score > 1.5 0.6
Cl= (Sum % RA * Scores*0.01)/2
Lol ek 1A - 70% 30% 100% Rt Bank Cl > 1.23 Cl
Score > 1.5 0.6 B Lt Bank Cl > 1.23 1.23
3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercutf NOTES>>
banks; root mats; SAV; riffie poole complexes, stable features.
Conditional Category
Instream Optimal Suboptimal Marginal Poor
Habitat/ ; : : ) )
- able habitat elements are typically able habitat elements are typicaily abitat elemen isted above are
Stable habitat el ts ty| [} Stable habitat el it t il Habitat el ts listed abo
Available Habitat elements are typically present in| present in 30-50% of the reach and are | present in 10-30% of the reach and are lacking or are unstable. Habitat
Cover greater than 50% of the reach. adequate for maintenance of for of are typically present in less
populations populations. than 10% of the reach.
Cl
Score 1.5 1.2 0.9 0.5 1.20




Stream Impact Assessment Form Page 2

Project #

Applicant

Locality

Cowardin Class.

HUC

Date Data Point

SAR length Impact Factor

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments,
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe
40 - 60% of reach | 60 - 80% of reach
is disrupted by any | is disrupted by any
" of the channel of the channel
ch I Less than 20% of |~ 20-40% of the | ¢ ationg isted in | alterations listed in L
anne the stream reach is| stream reach is the paranelar the bararmeter Greater than 80% of reach is disrupted
Alteration ’ ging, ion, or | disrupted by any of] di pyanyof] e Rt s it | by any ofthe cnannel atterations iisted
hardening absent. Stream has an the channel the channel s||gaam has beell s(rgeam has ﬁeen in the parameter guidelines AND/OR
unaltered pattern or has i ions listed in listed in i 80% of banks shored with gabion,
theu sdalines lheu? Molings, normal stable normal stable Tpcen or Cement;
g y g 3 stream meander | stream meander
pattern has not pattern has not
recovered. recovered
SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30
REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The Cls and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >> 1.23
RCI= (Sum of all Cl's)/5
[ COMPENSATION REQUIREMENT (CR) >> | 0 |

INSERT PHOTOS:

culvert and rip rap
protection at outfall

CR=RCIXLF XIF

DESCRIBE PROPOSED IMPACT:




Identifier: Kristiansand - 1

Location: Go-Karts Plus (southern end of parking lot)

Existing Conditions:

Existing curb cut from parking lot into grassed swale.

Potential Improvements:

Install bioretention filter or engineered swale. May be difficult to daylight underdrains.




Identifier: Kristiansand - 2

Location: Go-Karts Plus (overflow parking to the north)

Existing Conditions:

Runoff from parking lot discharges via gravel channel to low spot near railroad tracks
and adjacent field.

Potential Improvements:

Construct infiltration/bioretention basin or shallow marsh facility, pending further soil
evaluation at outfall.




Identifier: Kristiansand - 3

Location: Go-Karts Plus

Existing Conditions:

Overflow from water feature discharges to parking lot. Depending on treatment
techniques employed, could be a point source pollution problem. Additional review of
facility needed to identify other potential point sources such as fuel and vehicle storage
areas.

Potential Improvements:

Modify water feature overflow or treatment techniques to avoid discharge of harmful
chemicals downstream to surface waters. Employ spill prevention and/or containment
measures at any other hot spots onsite.




Identifier:

Kristiansand - 4

Location:

Go-Karts Plus (northern edge of parking lot)

Existing Conditions:

Open areas adjacent to curb and gutter along parking lot.

Potential Improvements:

Install curb cuts and oftline bioretention filters treating parking lot. May be difficult to

daylight underdrains.




Identifier: Kristiansand - 5

Location: Colonial Towne Plaza (southeast of shopping center near Tequila Rose)

Existing Conditions:

Uncontrolled runoff from parking lot draining towards Rt. 60. Some trash present near
roadway.

Potential Improvements:

Construct bioretention filter to treat parking lot runoff immediately north of the entrance
near Tequila Rose. Biofilter could be installed within the open space adjacent to the Rt.
60 right-of-way. Removal of excess pavement could be considered to increase biofilter
size. Likely, a trench drain will need to be installed across the entrance to capture the
parking lot runoff. Underdrains could daylight into Rt. 60 ditch. Remove existing trash.




Identifier: Kristiansand - 6

Location: Colonial Towne Plaza (southeast of Shopping Center behind Tequila Rose)

Existing Conditions:

Uncontrolled runoff from Tequila Rose draining to adjacent open field. Some bare soil in
field.

Potential Improvements:

Treat runoff with bioretention filter or level spreader/filter strip. Stabilize any barren areas
with permanent seeding and soil amendments (as needed).




Identifier: Kristiansand - 7

Location: Colonial Towne Plaza (northwest of Shopping Center, behind buildings)

Existing Conditions:

Bare soils resulting in noticeable sediment discharge during storm events (as observed on
7/8/08) as surface runoff flows across this area.

Potential Improvements:

Provide sufficient erosion stabilization in barren areas (such as minor grading, soil
amendments, and matting). Evaluate the need for a conveyance channel adjacent to the
existing gravel access road.




Identifier: Kristiansand - 8

Location: Colonial Towne Plaza (northeast of Shopping Center near Antique Mall)

Existing Conditions:

Uncontrolled runoff from much of the parking lot draining into an open area near Rt. 60.
There are multiple drop inlets located near Rt. 60 receiving the runoff, one covered with
debris and damaged.

Potential Improvements:

Construct a stormwater management basin within the open area between the Shopping
Center and the Antique Mall. Repair the existing storm sewer system and modify to
accommodate the basin outlet structure. The use of an enhanced extended-detention
basin (shallow marsh) or an infiltration/bioretention facility should be explored pending
further soil evaluation.




Identifier: Kristiansand - 9

Location: Behind BayLands Federal Credit Union west of Rt. 60

Existing Conditions:

Grassed swales convey runoff from bank into detention basin. An existing pipeline is
exposed across the facility.

Potential Improvements:

Improve grassed swales to better promote infiltration. Improvements may include soil
amendments and/or installation of check dams. Convert detention basin into a shallow
marsh facility. Further review of existing pipeline needed to determine any design
implications it may introduce, such as limited wet pool areas.




Identifier: Kristiansand - 10

Location: Between Econo Lodge and BayLands Federal Credit Union

Existing Conditions:

Uncontrolled runoff from Rt. 60 causing major erosion downstream of outfall, exposed
utilities, and incised channel.

Potential Improvements:

Pending intended use of barren lot adjacent to Econo Lodge, a stormwater management
basin could be constructed upstream of existing stream channel. Proposed BMP may be
a retention pond or enhanced extended-detention facility, pending detailed design
considerations. New BMP construction would require significant grading and adjustment
of storm sewer outfall. Stabilize downstream headcut and restore incised portions of
stream channel. At a minimum, proper energy dissipation and headcut stabilization
required at outfall.




Identifier: Kristiansand - 11

Location: Econo Lodge (southeast of parking lot near entrance)

Existing Conditions:

Open space adjacent to parking lot. Curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.




Identifier: Kristiansand - 12

Location: Econo Lodge (along southern edge of parking lot)

Existing Conditions:

Open space/brush adjacent to parking lot, curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.




Identifier: Kristiansand - 13

Location: Econo Lodge (southwest corner of parking lot near dumpster)

Existing Conditions:

Open space/brush adjacent to parking lot, curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.




Identifier:

Kristiansand - 14

Location:

Econo Lodge (western edge of parking lot near swimming pool)

Existing Conditions:

Open space adjacent to parking lot. Curb and gutter along parking lot edge.

Potential Improvements:

Install curb cuts and offline bioretention filter within adjacent open area.




Identifier: Kristiansand — 15

Location: Behind lot northeast of Winterberry Drive cul-de-sac

Existing Conditions:

Stream channel close to existing deck, with bank erosion occurring.

Potential Improvements:

Stabilize stream bank along property line, in particular the outside bend at the northeast corner
of the parcel.




Identifier: Kristiansand - 16

Location: At end of Pinebrook Rd, north of Winterberry Ct

Existing Conditions:

Existing retention pond with majority of side slopes lined with riprap.

Potential Improvements:

Replace riprap slopes with natural buffer enhancement and aquatic bench. May also consider
extending natural buffer zone beyond perimeter fence rather than maintained turf pending
authorization from Colonial Heritage. At a minimum, consider the use of additional joint
planting throughout riprap if replacement is not feasible. Further review of outlet structure
design may also identify potential optimization for enhanced water quality treatment and/or
channel protection.




Identifier: Kristiansand - 17

Location: Behind houses north of Pinebrook Rd and east of Levingston Ln

Existing Conditions:

Concrete level spreader and filter strip which appears to be functioning well. Some barren
areas near treeline.

Potential Improvements:

Install bioretention filter upslope of level spreader. Repair bare spots. Consider the use of
natural buffer enhancement downslope rather than just maintained turf.




Identifier: Kristiansand - 18

Location: North of Pinebrook Rd, between Newport Forest and Livingston Lon

Existing Conditions:

Concrete level spreader and filter strip which appear to be functioning moderately well,
but downslope area is relatively steep with some rills forming. May be too
steep/channelized for proper function of filter strip.

Potential Improvements:

Construct bioretention filter upslope of level spreader. Recommend removing level
spreader and provide stable conveyance down slope, especially if erosion problems begin
to occur. At a minimum, ensure ends of level spreader are fully tied into slopes, repair
rills, and consider the use of natural buffer enhancement downslope.




Identifier:

Kristiansand - 19

Location:

West of Pinebrook Rd, between Sandford Arms and Newport Forest

Existing Conditions:

Existing dry detention basin.

Potential Improvements:

Convert basin to an enhanced shallow marsh facility. Provide additional upland buffer
plantings around buffer perimeter.




Identifier: Kristiansand - 20

Location: Northwest of intersection of Arthur Hills Dr and Pinebrook Rd

Existing Conditions:

Existing detention basin with forebay near intersection and preserved wooded buffer
within basin interior.

Potential Improvements:

Enhance the cleared portions of basin (including forebay) with shallow marsh plantings
and/or micro-pools. Avoid disturbance of mature trees during retrofit activities.




Identifier: Kristiansand - 21

Location: West of Sprucemont

Existing Conditions:

Overland flow down grassed slope to riprap check dam at transition to stream. Erosion
occurring along slope and at interfaces of riprap berm.

Potential Improvements:

Repair erosion and provide a stabilized flow path down slope. May also be potential to
construct biofiltration filter or shallow marsh basin pending further soil review.




Identifier: Kristiansand - 22

Location: North of Arthur Hills Dr, between St Albans and Garden View

Existing Conditions:

Existing dry detention basin, with forebay separated by riprap berm. Some erosion
present on bottom of basin.

Potential Improvements:

Maximize the basin area and convert to a wet pond or an enhanced shallow marsh
facility. Provide additional upland buffer plantings around basin perimeter. At a
minimum, repair erosion areas and construct a more stable pilot channel.




Identifier: Kristiansand - 23

Location: North of Valley Green

Existing Conditions:

Riprap apron at storm sewer outfall. Appears to be stable.

Potential Improvements:

Construct small stormwater basin (such as a shallow
improved water quality treatment.

marsh) within apron area for




Identifier:

Kristiansand — 24

Location:

North of Arthur Hills Dr, between Cliffside Drive and St. Albans

Existing Conditions:

Existing drop inlet receiving residential drainage in between multiple lots.

Potential Improvements:

Construct bioretention filter around existing drop inlet.




Identifier: Kristiansand - 25

Location: South of Nina Lane, between Drammon Ct and Sandstad Ct

Existing Conditions:

Existing concrete channel conveying stormwater from roadway to stream. Segments of
the channel are damaged and clogged with debris. The ultimate outfall has a significant
amount of sediment accumulation upstream of an apparent riprap check dam. Some
erosion occurring between riprap and stream channel.

Potential Improvements:

Repair damaged segments of channel and remove debris. Remove and dispose of
sediment at channel outfall. Modify outfall and/or extend riprap protection as needed to
ensure stable transition to stream channel.




Identifier: Kristiansand - 26

Location: South of Nina Lane, between Drammon Ct and Sandstad Ct

Existing Conditions:

Drop inlet conveying roadside drainage to concrete channel between the existing
residences.

Potential Improvements:

Install a bioretention filter in the location of the drop inlet which may require a moderate
amount of earthwork to construct, but there is ample space. Coordination with the
homeowner will be critical.




Identifier: Kristiansand - 27

Location: Herstad Ct Cul-de-sac

Existing Conditions:

Stormwater runoff from existing roadways is collected in concrete ditches and
transported to this outfall culvert which connects to a manhole in the adjacent property
owner’s backyard and ultimately to the stream channel.

Potential Improvements:

Remove and dispose of sediment and debris from downstream invert. Modify outfall
and/or provide outlet protection as needed to ensure stable transition to stream channel.




Identifier: Kristiansand - 28

Location: West of Torea Court, downstream of Retrofit # 29

Existing Conditions:

Shallow swale conveying stormwater runoff through existing woods. Not well defined
flowpath and some erosion present within the swale. Headcut formed at confluence with
stream channel.

Potential Improvements:

Improve existing swale to better promote infiltration. Improvements may include minor
grading, soil amendments, and/or installation of check dams. Repair and stabilize all
eroded areas. Provide headcut stabilization.




Identifier: Kristiansand - 29

Location: South of Nina Lane, between Kroken Court and Haradd Lane

Existing Conditions:

A culvert outfall from the roadside ditch to an open space parcel behind the existing
residences. The precise outfall location could not be determined and may be buried
beneath yard waste. Ultimately, the runoff is conveyed into a shallow swale through the
existing woods.

Potential Improvements:

Remove any debris blocking culvert outfall and provide adequate outlet protection and/or
transition channel. Potential for installation of BMP within the open space parcel, such
as a shallow marsh or infiltration/bioretention basin pending further review.




Identifier: Kristiansand - 30

Location: Stravenger Ct Cul-de-sac

Existing Conditions:

Existing concrete channel conveying stormwater from roadway to stream. Segments at
the channel are damaged and undermined by scour along sides.

Potential Improvements:

Repair damaged segments of channel. Fill back in scour holes and stabilize. Modify
outfall and/or provide outlet protection as needed to ensure stable transition to stream
channel.




Identifier: Kristiansand - 31

Location: West of Haradd Lane before cul-de-sac

Existing Conditions:

Erosion noted at outfall of roof downspouts.

Potential Improvements:

Repair/stabilize erosion areas and ensure surface drainage is conveyed down the slope in
a stabilized manner (such as slope drains, conveyance channels, or rock chutes).




Identifier: Kristiansand - 32

Location: Corner of Telemark Drive and Rodane Place

Existing Conditions:

Open space parcel leading to stream channel. A substantial amount of yard waste is piled
along the treeline near the roadway. Roadway storm sewer discharges to stream at toe of
slope.  Extensive gully erosion present upslope of outfall and channel erosion
downstream. Some debris and sediment clogging part of pipe.

Potential Improvements:

Excavate back from storm sewer outfall and shorten pipe. Install energy dissipation at
outfall and repair/stabilize all eroded areas. May be potential to construct small shallow
marsh facility between outfall and stream channel, pending earthworks.




Identifier: Kristiansand - 33

Location: Western edge of Williamsburg Village

Existing Conditions:

Appears to be a large, shallow dry detention/infiltration facility, but currently under
construction. Some sediment accumulation and rill erosion present. Pretreatment swales
direct runoff from condos to basin. Drop inlet structure uncovered and clogged with
debris. Standing water within riser, and outfall pipe could not be located.

Potential Improvements:

Remove and dispose of accumulated sediment. Install nested bioretention filter within
basin area. Potential for compost amended soils and enhanced vegetative cover for
improved water quality treatment. Remove debris from drop inlet, locate and remove
blockage, replace top of inlet structure, and ensure outfall pipe is properly daylighted.
Additional review may yield potential to optimize outlet structure for improved water
quality treatment and channel protection.




Identifier: Kristiansand - 34

Location: Southern edge of Williamsburg Village

Existing Conditions:

Dry detention basin with timber weir wall and perforated pipe outlet.

Potential Improvements:

Convert to an infiltration/bioretention basin or shallow marsh facility pending further soil
evaluation. Ensure ends of weir wall are fully tied into slopes.




Identifier: Kristiansand - 35

Location: Between Williamsburg Village and Williamsburg Dodge

Existing Conditions:

Existing wet pond and wetland fringe. Low flow orifice does not have a debris rack, but
currently not clogged. Large areas of riprap at inflow points. Some barren areas in
uplands.

Potential Improvements:

Install debris rack over low flow orifice. Provide soil amendments and permanent
seeding in any barren areas. Provide joint plantings within riprap areas, where
appropriate, or replace with vegetated buffer. Evaluate the potential to expand the pond
size (may be some room adjacent to parking lot of Williamsburg Dodge) and/or adjust
outlet structure to treat other contributing areas than initially designed for. Should also
consider installing submerged gabion wall across inflow points to create sediment
forebays.




Identifier:

Kristiansand - 36

Location:

Parking lot in rear of Williamsburg Dodge

Existing Conditions:

Open area adjacent to parking lot near existing curb inlet.

Potential Improvements:

Construct curb cuts and offline bioretention filter or infiltration trench between parking

lot and existing pond.




Identifier: Kristiansand - 37
Location: Between Williamsburg Village and Williamsburg Dodge
Existing Conditions:

Concrete channel receiving flow from Rt. 60 and adjacent development. Channel
ultimately outfalls to existing pond discussed in Retrofit #35. A large amount of
sediment accumulation is present at bottom of channel, burying what is assumed to be a
drop inlet connecting to the pond.

Potential Improvements:

Remove and dispose of accumulated sediment. Construct an offline bioretention filter at
end of channel (downslope of drop inlet). Alternately, a pre-treatment sediment forebay
could be constructed at the end of the channel and outfall adjusted accordingly. Further
evaluation could also be provided to determine the feasibility of replacing the concrete-
lined channel with another which better promotes infiltration. This may consist of a
grassed swale with soil amendments and check dams (however the longitudinal slope and
number of check dams could be problematic).




Identifier: Kristiansand - 38

Location: Corner of Norge Office Park

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Some sediment
accumulation/bare soil present at inlet to basin. The overflow structure is near level with
the basin surface. Another riser is present which appears to contain electrical features,
but is not covered.

Potential Improvements:

Remove and dispose of accumulated sediment and ensure inflow to basin is stabilized.
Recommend extending overflow structure so that a larger amount of surface ponding is
possible before bypassing. Evaluate the additional riser and electrical features to ensure
the basin function does not create a concern. A locked cover should be provided over
electrical area to prevent tampering (especially considering that children may have played
within the basin in the past, as visible in the stone alignment on the overflow structure).
Additionally, to improve the aesthetic value of the facility, perimeter landscaping and/or
a surface layer of topsoil and vegetative ground cover could be employed. If the basin is
to be topdressed, further evaluation of its function should be performed to ensure water
quality benefits are not compromised and to determine the new design configuration.




Identifier: Kristiansand - 39

Location: Norge Office Park (southeast corner)

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Appears to be functioning well.

Potential Improvements:

To improve the aesthetic value of the facility, perimeter landscaping and/or a surface
layer of topsoil and vegetative ground cover could be employed. If the basin is to be
topdressed, further evaluation of its function should be performed to ensure water quality
benefits are not compromised and to determine the new design configuration (may
require an overflow structure).




Identifier: Kristiansand - 40

Location: Norge Office Park (northeast corner)

Existing Conditions:

Existing gravel infiltration trench adjacent to parking lot. Appears to be functioning well.

Potential Improvements:

To improve the aesthetic value of the facility, perimeter landscaping and/or a surface
layer of topsoil and vegetative ground cover could be employed. If the basin is to be
topdressed, further evaluation of its function should be performed to ensure water quality
benefits are not compromised and to determine the new design configuration (may
require an overflow structure).




Identifier: Kristiansand - 41

Location: Shops at Kristiansand, North of Nina Lane

Existing Conditions:

Existing concrete-lined channels and grassed swales receiving runoff from Nina Lane and
the Shops at Kristiansand. Some sediment accumulation within concrete channels.

Potential Improvements:

Improve existing channels to better promote infiltration. Improvements may include
minor grading, soil amendments, and/or check dams. Remove and dispose of
accumulated sediment. Further evaluate the concrete channels to determine if they can be
replaced by grassed swales with check dams. Alternately, bioretention filters could be
installed within select areas of the swale.




Identifier: Kristiansand - 42

Location: Front of Williamsburg Honda

Existing Conditions:

Existing infiltration basin between Rt. 60 and parking lot of Williamsburg Honda which
appears to be functioning well.

Potential Improvements:

Identified in Yarmouth Creek Watershed Plan (104-R1). Enhance existing basin by
adding landscaping and mulch layer to function more like a bioretention facility.




Identifier: Kristiansand - 43

Location: Norge Elementary School (southeast corner of parking lot near Rt. 60

Existing Conditions:

Open area adjacent to parking lot receiving surface runoff from pavement. Some
sediment accumulation at edge of parking lot.

Potential Improvements:

Construct a bioretention filter or infiltration trench to treat the parking lot runoff.
Remove and dispose of accumulated sediment and configure entrance to biofilter to help
prevent future sediment buildup. Stabilized overflow or level spreader needed as biofilter
outlet. Cooperation with the school as an educational tool is also recommended. Other
retrofits not identified herein may also be feasible at the school pending further
evaluation.




Identifier: Kristiansand - 44

Location: Norge Elementary School (southern edge of parking lot)

Existing Conditions:

Open area adjacent to parking lot receiving surface runoff from pavement.

Potential Improvements:

Construct bioretention filters, an infiltration trench, or an engineered swale to treat the
parking lot runoff. Discharge into proposed Retrofit #43. Cooperation with the school as
an educational tool is also recommended. Other retrofits not identified herein may also
be feasible at the school pending further evaluation.




Identifier: Kristiansand - 45

Location: Norge Elementary School (south behind school, near bend in access road)

Existing Conditions:

Concrete flume conveying roadway runoff into drop inlet.

Potential Improvements:

Construct a bioretention filter around existing drop inlet. Ensure adequate protection at
inflow from flume. Tie underdrains of biofilter into existing inlet. Cooperation with the
school as an educational tool is also recommended. Other retrofits not identified herein
may also be feasible at the school pending further evaluation.




Identifier: Kristiansand - 46

Location: Norge Elementary School (within the school grounds)

Existing Conditions:

Multiple drop inlets (some not shown) receiving surface runoff. Building downspouts do
not discharge to surface but are piped underground.

Potential Improvements:

Construct bioretention filters around existing drop inlets. Modify building downspouts in
these areas to discharge above ground, across a level spreading device and grassed filter
strip, and ultimately into the biofilters (similar rooftop disconnection measures may be
employed elsewhere onsite). Tie underdrains of biofilters into existing inlets.
Cooperation with the school as an educational tool is also recommended. Other retrofits
not identified herein may also be feasible at the school pending further evaluation.




Identifier: Kristiansand - 47

Location: Norge Elementary School (behind school to the west)

Existing Conditions:

Existing wetland area or shallow BMP surrounded by chain link fence. Appears to be
outfall from the school storm sewer system.

Potential Improvements:

Even though this area drains away from the tributary of concern for this study (as may
other portions of Norge Elementary School), it could be evaluated for potential retrofits.
This area was not reviewed in great detail in this study, but there may be potential for a
shallow marsh BMP retrofit, outlet protection, pre-treatment forebay, and/or existing
wetland enhancement pending further evaluation.




Identifier: Kristiansand - 48

Location: Open field west of development on Rt. 60, immediately north of school

Existing Conditions:

Runoff from commercial areas west of Rt. 60 discharge into existing open field with no
defined outfall.

Potential Improvements:

Construct treatment practices downslope of developed areas. May include practices such
as level spreaders, filter strips, engineered swales, bioretention filters, or infiltration
basins pending further evaluation.




Identifier: Kristiansand - 49

Location: Open field west of Motor Lodge on Rt. 60

Existing Conditions:

Runoff from commercial areas west of Rt. 60 discharge into existing open field with no
defined outfall.

Potential Improvements:

Construct treatment practices downslope of developed areas. May include practices such
as level spreaders, filter strips, engineered swales, bioretention filters, or infiltration
basins pending further evaluation.




KRISTIANSAND TRIBUTARY PROPERTY

Adjacent Parcel Information
Par(;clml)]) # Fc((l;{mpl)m Pa(‘r:lr:s;ea Parcel Owaer Mailing Address
2320100051 77 248 FORD, SHARYN 126 RONDANE PL
2320100051A 64 0.18 plo o 201 HARADD LN
23206000014 84 3.41 KRISTIANSAND HOA 208 HARADD - LN
2320600077 83 0.35 HILL, ERIC 101 TELEMARK - DR
2320600104 kel 0.44 SCOTT, KRASTON AND SUZANNE 211 HARADD IN
2320600105 81 - - - .
2320600107 75 038 DOYLE, AMY 207 HARADD IN
2320600108 3 069 SCHMID, FREDDIE 205 HARADD IN
2320600109 = 0.66 DUMONT, PAUL & BONNIE 203 HARADD N
2320600111 6 0.57 BEAN, DAVID 104 ASTRID = * CT
2320600112 60 1.28 VIBRANT LIFE MINISTRIES 103 ASTRID CT
2320600113 63 0.50 RETAN, RANDALL 101 ASTRID CT
2320600130 58 145 SNYDER, SCOTT & LYNNE 119 HARADD IN
2320600132 47 096 SOLTIS, MARK CHRISTIAN 104 STAVENGER CT
2320600133 41 1.64 TAINTER, LELAND & BARBARA 105 STAVENGER CcT
2320600134 45 0.79 LEACH, VERNON & DONNA 103 STAVENGER CT
2320600137 54 172 LASSITER, NANCY 104 TOREA T
2320600138 55 071 CONWAY, TODD & NATALIE 105 TOREA cT
2320600160 52 0.38 RENAULT, GEORGE & LUCINDA 262 NINA IN
2320600161 42 0.69 KRIETEMEYER, DONALD & MOLLIE 260 NINA N
2320600162 37 1.59 ROCKWELL, STANLEY, JR 258 NINA IN
2320600163 36 118 ROCKWELL, MARION 1 HERSTAD - cT
2320500001C 65 124 . COLONIAL HERITAGE LLC. -
2320900023 40 023 HOGANMILLER, ROBERT & BARBARA 4772 WINTERBERRY CT
2320900024 46 0.29 JACOBL LESLIE (TRUSTEE) 4776 WINTERBERRY CcT
2320900025 30 0.24 GARDNER, DENNIS {(TRUSTEE) " 4730 WINTERBERRY CcT
2320900026 49 0.26 HILLARD, ANNE 4775 WINTERBERRY CT
2320900027 44 0.24 MAROHL, DON & SANDRA 4771 WINTERBERRY CT
2320900053 51 0.13 BOZSIK, CHARLES & LINDA LEE 7151 PINEBROOK. RD
2320900061 36 017 REISACK, JOSEPH & LOUISE 4716 LEVINGSTON LN
2320900062 59 0.21 ROSZKOWSKI, JOSEPH & XATHERINE 4720 LEVINGSTON LN
2320900063 62 026 ADAMSON, JOHN & JANET 4724 LEVINGSTON LN
2320900064 57 0.37 MCKENNY, MARILYNN 4723 LEVINGSTON IN
2320500065 53 0.32 DOBRATZ, DUANE & NOREEN 4719 LEVINGSTON LN
2320500073 43 0.13 VEASEY, WALTER & GRACE 4716 NEWPORT FRST
2320900074 39 011 KUBA, CAROL 4723 NEWPORT . FRST
2320900075 38 011 FRANCIS, MARVIN & JINNETT 471 NEWPORT FRST
2320900087 34 0.13 LA BELLE, PATRICE 4719 SANFORD . ARMS
2320900088 35 0.13 DILLON, PAUL & LILLIAN 4721 SANFORD ARMS
2321000400 86 261 WILLIAMSBURG VILLAGE HOA 400 KINDE CIR
2321000500 32 4.09 WILLIAMSBURG VILLAGE HOA 500 RUSTADS CIR
2321001200 7% 079 WILLIAMSBURG VILLAGE, LLC. 1200 RUSTADS CIR
2321001300 74 0.82 WILLIAMSBURG VILLAGE, LLC. 1300 RUSTADS CIR
2321001400 7 206 WILLIAMSBURG VILLAGE, LLC. 1400 RUSTADS CIR
2321001500 69 0.77 WILLIAMSBURG VILLAGE, LLC. 1500 RUSTADS CIR
2321001800 68 143 WILLIAMSBURG VILLAGE, LLC. 1800 RUSTADS CIR
2321001900 67 118 WILLIAMSBURG VILLAGE, LLC. 1900 RUSTADS CIR
2321002000 70 0.28 WILLIAMSBURG VILLAGE, LLC, 2000 RUSTADS CIR
2340300164 28 111 MORSE, COLUMBUS 3 HERSTAD CT
2340300165 30 0.61 KENDALL, DEBORAH 2 HERSTAD . (19
2340300189 24 143 LUNT, DAVID & VALERIE 3 DRAMMEN cT
2340300190 1 0.52 WALK, LAWRENCE, SR 1 DRAMMEN cT
2340300193 26 1.65 PINCKNEY, WILLIAM 2 SANDSTAD cT
2340300194 20 091 MOORE, MICHAEL & SIMMONS, IDA 3 SANDSTAD cT
2340300195 21 067 FAHRINGER, DAVID & VICTORIA 1 SANDSTAD cT
2340300196 28 0.72 FAHRINGER, DAVID & VICTORIA 248 NINA LN
2340700085 31 013 THIR, ALBERT & MARTHA 4715 SANFORD ARMS
2340700086 32 0.13 FRAIZE, RINALDO & CAROL 4717 SANFORD ARMS
23408000014 33 438 COLONIAL HERITAGE HOA -
2340800009 0 0.11 COLLINS, PHYLLIS (TRUSTEE) 4332 SPRUCEMONT
2340800010 27 012 OSMON, ROBERT 4347 SPRUCEMONT
2340800011 25 0.14 MAZZEO, ANDREW & MARILYN 4343 SPRUCEMONT
2340800022 18 0.14 MISTLER, DOUGLAS & CAROL 4320 GARDEN W
2340800023 19 0.14 SKINNER, ROBERT, JR & KAREN 4324 GARDEN vw
2340800024 2 0.13 KALISON, PETER & MARSHA 4340 GARDEN W
2340800025 3 0.08 CRIST, RAYMOND & SANDRA 4344 GARDEN vw
2340800026 2 0.14 CIOPPA, ALFRED, JR & JANET 4341 GARDEN vw
2341200001A 10 Lo07 COLONIAL HERITAGE LLC, -
2341200001B 3 8.54 COLONIAL HERITAGE HOA -
2341200004 17 0.13 BROWN, WILLIAM, HI £RENE 6937 VALLEY GRN
2341200005 16 0.13 BARTOLICH, JEANNE & EUGENE 6933 VALLEY GRN
2341200006 15 013 MACDONALD, MARY (TRUSTEE) 6929 VALLEY GRN
2341200007 4 0.13 YUHONG, JUNG & YU, SUNHA 6925 VALLEY GRN
2341200008 13 0.11 CAVANAUGH, DONALD & JOYCE 6915 VALLEY GRN
2341200010 12 0.11 JENKINS, ELBERT (TRUSTEE) 6905 VALLEY GRN
2341200011 1 011 MYERS, HARRY, JR, & SHARON 6901 VALLEY GRN
2341200015 9 013 JENNINGS, THOMAS & LINDA 4209 CLIFFSIDE DR
2341200016 7 0.13 BOYDEN, RICHARD & BENDER, KATHRYN 4205 CLIFFSIDE DR
2341200018 4 0.16 RIFFER, WILLIAM & CECILIA 6884 ARTHUR HILLS DR
2341200019 5 - 0.16 MAROHL, DON & SANDRA 6888 ARTHUR HILLS DR
2341200020 6 S 019 GORDON, QUINTON & IDELLE 6896 ARTHUR HILLS DR
2341200021 8 031 KIM, PILKYU & BOCKSOON 6900 ARTHUR HILLS DR
2410100008 76 6.40 DODSON, JOHN 7101 RICHMOND * RD
2430100011 6l 202 WARE, DAVID 7049 RICHMOND RD
2410100012 48 335 BAYLANDS FEDERAL CREDIT UNION RD

7031 RICEMOND ¢

*Parcel locations are referenced on the Stream Condition Summary Map via the Parcel Identification Number (PIN)



——_cd

L 4...\2

L. Preston Bryant, Jr.
Secretary of Natural Resources

Ot

Director

COMMONWEALT H of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
217 Govemor Street
Richmond, Virginia 23219-2010

(804) 786-7951 FAX (804) 371-2674
June 2, 2008

Stephanie Friend

Williamsburg Environmental Group
5209 Center Street

Williamsburg, VA 23188

Re: JCC - Kristiansand
Dear Ms. Friend:

The Department of Conservation and Recreation's Division of Natural Heritage (DCR) has searched its
Biotics Data System for occurrences of natural heritage resources from the area outlined on the submitted
map. Natural heritage resources are defined as the habitat of rare, threatened, or endangered plant and
animal species, unique or exemplary natural communities, and significant geologic formations.

According to the information currently in our files there is potential for the Virginia least trillium
(Trillium pusillum var. virginianum, G3T2/S2/SOC/NL) to be within the project limits. Virginia least
trillium is a state rare perennial herb that primarily inhabits somewhat acidic, moist to saturated soils,
although it does not grow in standing water. The plant is most often found on the margins of swamps, on
high spots within swamps or in ground-water seepage areas. Direct destruction of individuals, Ioss of
habitat, and alterations of water quality are the primary threats to this species (Clark and Potter, 1995).
This herb species blooms from late March to May (Radford et. al., 1968). Please note that this species is
currently tracked as a species of concern by the United States Fish and Wlldhfe Service (USFWS),
however this designation has no official legal status. .

Due to the potential for this site to support populations of this natural heritage resource, DCR
recommends an inventory for the resource in the study area. With the survey results we can more
accurately evaluate potential impacts to natural heritage resources and offer specific protection
recommendations for minimizing impacts to the documented resources.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and
Consumer Services (VDACS) and the Virginia Department of Conservation and Recreation (DCR), DCR
represents VDACS in comments regarding potential impacts on state-listed threatened and endangered
plant and insect species. The current activity will not affect any documented state-listed plants or insects.

In addition, our files do not indicate the presence of any State Natural Area Preserves under DCR’s
jurisdiction in the project vicinity.

State Parks « Soil and Water Conservation « Natural Heritage » Outdoor Recreation Planning
Chesapeake Bay Local Assistance » Dam Safety and Floodplain Management « Land Censervation

Joseph H. Maroon



New and updated information is continually added to Biotics. Please contact DCR for an update on this
natural heritage information if a significant amount of time passes before it is utilized.

A fee of $125.00 has been assessed for the service of providing this information. Please find enclosed an
invoice for that amount. Please return one copy of the invoice along with your remittance made payable
to the Treasurer of Virginia, Department of Conservation and Recreation, 203 Governor Street, Suite
423D, Richmond, VA 23219, ATTN: Cashier. Payment is due within thirty days of the invoice date.
Please note late payment may result in the suspension of project review service for future projects.

The Virginia Department of Game and Inland Fisheries maintains a database of wildlife locations,
including threatened and endangered species, trout streams, and anadromous fish waters, which may
contain information not documented in this letter. Their database may be accessed from

http://www.dgif. virginia.gov/wildlife/info_map/index.btml , or contact Shirl Dressler at (804) 367-6913.

Should you have any questions or concerns, feel free to contact me at (804) 692-0984. Thank you for the
opportunity to comment on this project.

Sincerely,

i Wy

Kristal McKelvey
Coastal Zone Locality Liaison

Cc: Tylan Dean, USFWS

———



Literature Cited:

Clark, K.H. and J.L. Potter. 1995. North Landing River Natural Area Preserve Resource Management
Plan, First Edition. Natural Heritage Technical Document 95-9. Virginia Department of Conservation
and Recreation, Richmond, Virginia. February 1995.

Radford, A.E., H.A. Ahles, C.R. Bell. 1968. Manual of the Vascular Flora of the Carolinas. University
of North Carolina Press, Chapel Hill. p. 292



l VAFWIS Seach Report Page 1 of 5
ﬁ Virginia Department of Game and Inland Fisheries
l 5/8/2008 2:41:12 PM Fish and Wildlife Information Service
I VaFWIS Search Report Compiled on 5/8/2008, 2:41:12 PM Help
Known or likely to occur within a 2 mile radius of 37,21,26. 76,46,20.
l in 095 James City County, 199 York County, VA
496 Known or Likely Species ordered by Status Concern for Conservation
l (displaying first 46) (46 species with Status* or Tier [*¥*)
B'C'%:f‘ Status*|Tier**| Common Name Scientific Name |Confirmed| Database(s)
I Turtle, Kemp's (= :
030074 |FESE Atlantic) Ridley tepld.‘.’Chely s BOVA
empii
l sea
030071 |FTST [1 | Tures losgerhedd ey caretta BOVA
l 040120 [FTST |I Plover, piping Charadrius melodus BOVA
020052 |SE 1 Salamander. eastern A'xm.byston‘la' BOVA
tiger tigrinum tigrinum
I 030013 |SE 11 Rattlesnake, Crotalus horridus BOVA
canebrake
I 040096 |ST I Falcon, peregrine  |Falco peregrinus  |Yes CBC,BOVA
040129 [sT |1 Sandpiper, upland [T tramia BOVA
longicauda
I 040293 |ST I Shrike, loggerhead |Lanius ludovicianus |Yes CBC,BOVA
020p44 jST - fmp - o|SSAmandeL, Ambystoma mabeei BOVA
abee's
I 020002 |ST 11 Treefrog, barking |Hyla gratiosa BOVA
040093 |ST  |m Eagle, bald SRS Yes BBA,CBC,BOVA
l leucocephalus
040292 |FSST Shrike, migrant Le}nius ludovicianus BOVA
loggerhead migrans
I 040110 [FS |1 |Rail black S BOVA
jamaicensis
l 010032 |[Fsss |1 |Sturgeon, Atlantic |ACiPenSer BOVA
oxyrinchus
030067 |Fscc | Tgrrapm._ northern Malaqlemys terrapin BOVA
I diamond-backed [terrapin
040320 |FS II Warbler, cerulean |Dendroica cerulea BOVA
100001 |FS v fritillary, Diana Speyeria diana BOVA
I 010077 |SS I Shiner, bridle Notropis bifrenatus BOVA

http://www.vafwis.org/fwis/NewPages/VaFWIS_GeographicSelect Options.asp?Title=VaF... 5/8/2008



VAFWIS Seach Report Page 2 of 5
040029 |[SS 11 Heron litleBlue: |5 castdln BOVA
caerulea
040381 |ss 1 Sfpa,rrow., saltmarsh JAmmodramus BOVA
sharp-tailed caudacutus
040186 |SS 11 Tern, least Sterna antillarum BOVA
040266 {88 Ji . . Jowven, sirter SroEtonyes Yes CBC,BOVA
troglodytes
030063 |CC 111 Turtle, spotted Clemmys guttata BOVA
040094 |SS 111 Harrier, northern Circus cyaneus Yes CBC,BOVA
040034 |SS 111 Heron, tricolored  |Egretta tricolor BOVA
040040 |SS 111 Ibis, glossy Plegadis falcinellus BOVA
040036 |ss I Night-heron, N yctanassa violacea BOVA
yellow-crowned violacea
040204 |SS I Owl, barn. Tyto alba pratincola BOVA
040270 [ss  |m  [Wren, sedge CASaNnTA BOVA
platensis
040264 |SS 1A% Creeper, brown Certhia americana |Yes CBC,BOVA
040180 |SS 1A% Tern, Forster's Sterna forsteri Yes CBC,BOVA
040364 |SS Dickcissel Spiza americana BOVA
040032 |SS Egret, great Ardea alba egretta |Yes CBC,BOVA
040366 |SS Finch, purple Lt Yes CBC,BOVA
purpureus
040285 |SS KlngLQL golden- Regulus satrapa Yes CBC,BOVA
crowned
040112 [SS Mioaihien commmpn || A CRIIOHE BOVA
cachinnans
040262 |SS Nuthatch, red-  |gi0i, canadensis | Yes CBC,BOVA
breasted
Pelecanus
040020 |SS Pelican, brown occidentalis BOVA
carolinensis
040189 |SS Tern, Caspian Sterna caspia Yes CBC,BOVA
040188 |ss Wortt anaitiel Sterna §andv1cen51s BOVA
acuflavidus
040278 |SS Thrush, hermit Catharus guttatus  |Yes CBC,BOVA
040314 |SS Warbler, magnolia |Dendroica magnolia BOVA
050110 |SS Mole, star-nosed e e BOVA
parva
050045 |ss Qtteanprthem Lontya canadensis BOVA
river lataxina
040225 I Sapsucker, yellow- Sphyrapicus varius |Yes CBC,BOVA

http://www.vafwis.org/fwis/NewPages/VaFWIS_GeographicSelect Options.asp?Title=VaF... 5/8/2008



VAFWIS Seach Report Page 3 of 5

bellied

Warbler, black-
throated green

040319 I Dendroica virens BOVA

To view All 496 species View 496

* FE=Federal Endangered; FT=Federal Threatened; SE=State Endangered; ST=State Threatened; FP=Federal Proposed;
FC=Federal Candidate; FS=Federal Species of Concern; SC=State Candidate; CC=Collection Concern; SS=State
Special Concern

** [=VA Wildlife Action Plan - Tier I - Critical Conservation Need; II=VA Wildlife Action Plan - Tier II - Very High
Conservation Need; III=VA Wildlife Action Plan - Tier III - High Conservation Need; IV=VA Wildlife Action Plan - Tier
IV - Moderate Conservation Need

View Map of All Query Results from All
Observation Tables

Anadromous Fish Use Streams

N/A

View Map of All
Fish Impediments

IL_DH Name || River ||View Map|
[603BEECHWOOD DAM  |[FRANCE SWAMP |[Yes |
I805IDEER LAKE DAM  [ITR-YARMOUTH CK]|Yes |
[602[l0LD MILL POND DAM|[SKIMINO CREEK |[Yes ]

Fish Impediments (3 records)

Colonial Water Bird Survey

N/A

Threatened and Endangered Waters

N/A

Cold Water Stream Survey (Trout Streams)
Summary of Recent Observations

N/A

http://www.vafwis.org/fwis/NewPages/VaFWIS_ GeographicSelect Options.asp?Title=VaF... 5/8/2008



VAFWIS Seach Report

Scientific Collections

Page 4 of 5
Scientific Collections
Collection Species
. Date : 7 View
Collection Collected Collector Different nghfst ngh:it Map
Species || TE Tier
Oct 16 Greenlee, DMC
’)” b ’
gac s 2001 Paul, Karen L LV Yes
Oct 16 Greenlee, DMC, !
40667 2001 Paul, Karen 6 L Yes
RUSS
Jul 10 BENEDICT
64600 15000  [[(PRINCIPLE » Xes
[PERMITTEE)
RUSS
Jul 8 BENEDICT g
64399 15000  ||(PRINCIPLE 1 Yes
PERMITTEE)
Sep 16 ADAMS,
40613 1906 [lGONZALES 8 Y
Jan 1
17766 1900 1 Yes
Jan 1
18138 1900 1 I Yes
Jan |
19250 1900 1 Yes
Jan 1
19341 1900 1 Yes
- Jan 1
N
25513 900 : Yes
- Jan 1
‘) o
25543 1900 1 Yes
” Jan 1
25579 1900 1 Yes
Jan 1 ]
")‘3
28238 1900 Mitchell, J. C. 1 Yes

Biologist Observations

N/A

Virginia Breeding Bird Atlas Blocks

(4 records )

View Map of All Query

Results

Virginia Breeding Bird Atlas

Blocks

Ir o |

Ll

http://www.vafwis.org/fwis/NewPages/VaFWIS GeographicSelect Options.asp?Title=VaF...

5/8/2008
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Breeding Bird Atlas Species 3
Bl]:)A Atlas Qu;(l:';l;gle Block R High :st High :it \1\,/:;::
Species TE Tier
[56074 ]Norge, CE 3 [Yes |
[56072 ‘Norge, NE 2 ] [Yes |
[56086 |[Toano, SE I 38 | [ 111 lYes
57071 _|[Williamsburg, NW 1 I ST Il Yes

USFWS Breeding Bird Survey Routes

N/A

View Map of All Query Results

Christmas Bird Count Survey (1 records) Christmas Bird Count Survey

l Christmas Bird Count Species

CBC ID|[Survey Name +||View Map

* *
Different Species||Highest TE ||Highest Tier

880020 [[Williamsburg || 144 ¥ oar . I Yes |
Public Holdings:

N/A

USGS 7.5' Quadrangles:

Norge

Toano

Williamsburg

Gressitt

Va. NRCS Watersheds:

UPPER YORK RIVER/POROPOTANK RIVER/QUEEN CREEK/WARE CREEK
LOWER CHICKAHOMINY RIVER/MORRIS CREEK/LOWER DIASCUND CREEK

JAMES RIVER/POWHATAN CREEK/GRAYS CREEK
audit no. 178059 5/8/2008 2:41:13 PM Virginia Fish and Wildlife Information Service

© 1998-2008 Commonwealth of Virginia Department of Game and Inland Fisheries

http://www.vafwis.org/fwis/NewPages/VaFWIS GeographicSelect Options.asp?Title=VaF... 5/8/2008



VaFWIS Map Page 1 of 2
l:)efine Point of WRGIN g

nterest

37,21,26.0 -76,46,20.0
is the Search Point
[ Submit | [ Cancel |

Search Point

@ Change to "clicked" map
point

~, Fixed at 37,21,26.0 -

©76,46.20.0

Show Position Rings
® Yes CJ) No

1 mile and 1/4 mile at the

Search Point

Show Search Area
® Yes ) No
2 miles

Search Point is at
map center

[Base Map Choices
Topography

Map Overlay Choices
ICurrent List: Position, Search

[Map Overlay Legend

Position Rings
imileand14
mile at the
Search Point

2 mile radius
Search Area

http://www.vafwis.org/maps/?In=WEG&tn=178059&t=2&display only=0&s=14&overlay ...

1._ﬂ - 1

Point of Search 37,21,26.0 -76,46,20.0
Map Location 37,21,26.0 -76,46,20.0

Screen Hel
Size
R ¥
CNCT
XV
SRS
Ry 1, Ve
b § 0 1 2 3 4 Klomatars
2 3 4 Miles
Sclect Coordinate System: (®) Degrees,Minutes,Seconds Latitude - Longitude
(0 Decimal Degrees Latitude - Longitude

) Meters UTM NADS3 East North Zone
“)Meters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see terraserver-usa.com for details)

Map projection is UTM Zone 18 NAD 1983 with left 338263 and top 4140789. Pixel size is 16 meters .
Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is currently displayed as 600
columns by 600 rows for a total of 360000 pixles. The map display represents 9600 meters east to west by
9600 meters north to south for a total of 92.16 square kilometers. The map display represents 31501 feet
cast to west by 31501 feet north to south for a total of 35.59 square miles.

5/8/2008



VaFWIS Map | | Page 2 of 2

Black and white aerial photography aquired near 1990 and topographic maps are from the United States
Department of the Interior, United States Geological Survey. -

Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.nationa.geographic.com/topo

Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network : '

All other map products are from the Commonwealth of Virginia Department of Game and Inland Fisheries.

map assembled 2008-05-08 14:38:47 (qa/qc May 8, 2008 13 10 - tn=178059 . dist=32181)

© Copyright: 1998-2007 Commonwealth of Virginia Depénment of Game and [nland Fisheries

http://www.vafwis.org/maps/?In=WEG&tn=178059&t=2&display _only=0&s=14&overlay ... 5/8/2008
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http://vafwis.org/maps/?In=WEG&n=192861 2&t=2&display_only=1&s=14&overlay_list=Search&opoi=CBC*880020&title=CBC+Williamsburg (1 of 3)7/25/2008 12:29:59 PM



-Map------------------

b § 0 1 2 3 4 Kllomatars
™l . — . : ]
1 0 1 —2 3 2 Milas

Point of Search 37,21,26.0 -76,46,20.0
Map Location 37,21,26.0 -76,46,20.0

Select Coordinate System: O Degrees,Minutes,Seconds Latitude - Longitude
ODecimal Degrees Latitude - Longitude
O Meters UTM NADS83 East North Zone
OMeters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see terraserver-usa.com for details)

Map projection is UTM Zone 18 NAD 1983 with left 338262 and top 4140790. Pixel size is 16 meters .
Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is currently displayed as 600
columns by 600 rows for a total of 360000 pixles. The map display represents 9600 meters east to west by
9600 meters north to south for a total of 92.1 square kilometers. The map display represents 31501 feet east to
west by 31501 feet north to south for a total of 35.5 square miles.

Black and white aerial photography aquired near 1990 and topographic maps are from the United States
Department of the Interior, United States Geological Survey.

Shaded topographic maps are from TOPO! ©2006 National Geographic http://www.nationa.geographic.com/
topo

Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network

All other map products are from the Commonwealth of Virginia Department of Game and Inland Fisheries.

map assembled 2008-07-25 16:28:44  (ga/qc May 21, 2008 10 49 - tn=192861.2  dist=32181)
http://vafwis.org/maps/?In=WEG&n=192861.2&t=2&display_only=1&s=14&overlay_list=Search&opoi=CBC*880020&title=CBC+Williamsburg (2 of 3)7/25/2008 12:29:59 PM
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L. Preston Bryant, Jr,
Secretary of Natural Resowrces
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COMMONWEALTH of VIRGINIA

Department of Historic Resources

2801 Kensington Avenue, Richmond, Virginia 23221 Kathlecn §. Kilpatrick

Director

Tel: (804) 367-2323
Fax: (804) 367-2391
TDD: (804) 367-2386
www.dhr.virginia.gov

June 30, 2008

Matt McWhorter

Williamsburg Environmental Group
5209 Center Street

Williamsburg, VA 23188

RE: Detailed Archives Search
Kristiansand

Dear Mr. McWhorter:

Thank you for your recent request for information from our Archives on previously recorded
archaeological and architectural resources within the area of potential effect, as delineated on your
map, for the above-referenced project. Please note that your request for information from the
Department of Historic Resources (DHR) Archives concerning the location of historic resources does
not relieve you or your client from possible obligations under state or federal historic preservation
regulations. 1 strongly recommend that you contact Marc Holma, Manager, DHR’s Resource
Services and Review Division at {804) 367-2323, extension 114, if you have any quest«ons
concerning state and federal regulatory requirements.

Enclosed are the maps showing the locations of any archaeological or architectural resources
previously recorded at DHR. Since no sites or structures were found to have been previously
identified in your project area, no records were copied for inclusion in this packet.

DHR serves as the official state repository on historic resources. This information has been
compiled primarily by independent cultural resource consultants. DHR makes no warranty as to the
fitness of the data for any purpose. The absence of historic resources in DHR records does not
necessarily mean that no historic properties are present. 1t is advisable to check with local
government planning offices for information on any propertles that may meet the age and
significance tests of the National Register criteria and have not yet been recorded in the DHR
Archives. Also, the area in question may not have been systematicaily surveyed for resources,
possibly necessitating a survey and submittal of that data with your Project Review application.

Please contact me at (804) 367-2323, extension 125, if | can be of further assistance.

Sincerely,

AnnD Waeliford
Archives - DHR

Administrative Services
10 Courthause Ave.
Petersburg, VA 23803
Tel: (804) 863-1624
Fax: (804) 862-6196

Il I BN BN BN B B BE B B B B B B B B B B .

Capital Region Office
2801 Kensington Office
Richmond, VA 2322)
Tel: (804) 367-2323
Fax: (804) 367-2391

Tidewater Region Office

14415 Old Courthouse Way

2% Floor

Newport News, VA 23608

Tel: (757) 886-2807
Fax: (757) 886-23808

Roanoke Region Office

1030 Penmmar Avenue, SE

Roanoke, VA 24013
Tel: (540) 857-7585
Fax: (540) 857-7588

Winchester Region Office
107 N. Kent Street, Suite 203
Winchester, VA 22601

Tel: (540) 722-3427

Fax: (540) 722-7535
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KRISTIANSAND TRIBUTARY
Preliminary Stream Cost Opinion

Activity Amount Cost per Total

Design Phase

Detailed Delineation and Confirmation 1 $2,350 $2,350
Permitting 1 $6,500 $6,500
Landowner Coordination 1 $10,000 $10,000
Survey Fieldwork/Design 1 $15,000 $15,000
Construction Plans 1 $20,000 $20,000
Bid Support/Specs 1 $5,000 $5,000
Construction Phase

Contractor Oversight 1 $15,000 $15,000
Stream Enhancement (LF) 1,186 $125 $148,250
Stream Restoration (LF) 194 $175 $33,950
Replanting (Approximate Acres) 1.6 $7,000 $11,088
Monitoring and Reporting Phase

As-built 1 $6,000 $6,000
Monitoring (Years) 3 $5,200 $15,600
Sub Total $288,738
20% contingency $57,748
Project Total $346,486
Per Linear Foot (1,380 LF) $245

NOTE: All values are approximate, subject to change, and based on preliminary site analyses in
absence of detailed inventories and design.

NOTE: Proposed BMP retrofits are not included in the Stream Cost Opinion.
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Yarmouth Final Watershed Plan

Subwatershed 104

Overall Characterization

Subwatershed 104 is currently in the SENSITIVE
category at 9.0% impervious cover and under the
current zoning was projected to have a buildout
imperviousness of 11.6%, which would shift its
classification to IMPACTED. Recently, a
significant portion of the subwatershed was rezoned
from agricultural to residential, which shifted the
future impervious cover projection to 19.3%.
Currently, the subwatershed is moderately

developed with residential and commercial areas in the upper portion. The upper western
tributary has been impacted by uncontrolled stormwater from an older residential
development, and the stream appears to be straightening as well as carrying a an excess
sediment load. The eastern and lower portions of the subwatershed have excellent stream
conditions. A fish survey below the confluence of the two upper tributaries showed eight
fish species including the sensitive brook lamprey. Good quality floodplain forest exists
here as well as the shell-marl ravine forest, though the shell areas have been affected by
the spread of invasive Nepal microstegium associated with the sewer line. Upland areas
may provide habitat for the rare small whorled pogonia, which was recently located in
this subwatershed by Williamsburg Environmental Group. This area contains relatively

mature contiguous forest.

General Characteristics

Drainage Area 860 acres

Length of Mapped Streams 3.78 miles

Current Land Use and Stream Classification in Subwatershed 104
1996 Impervious Cover 9.0%

Initial Stream Classification Sensitive

Current Stream Condition Good

Future Land Use and Stream Classification in Subwatershed 104

Buildout Impervious Cover 19.3%
Projected Stream Classification Impacted
Developable Area 573.6 acres
Developable Area % 67%
Conservation Areas in Subwatershed 104
Existing RPA wetland area 24 acres
Existing RPA wetland % 3%
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Contiguous Forest ' Yes, 200 acre forested plot

Presence of RTE species: A small whorled pogonia population is located in the uplands
and there are shell deposits indicative of the shell-marl ravine forest located in the upper
watershed. - Conditions in the eastern tributary are affected by the invasive Nepal
microstegium.

Wetlands (from NWI): 42.7 acres of wetlands (5% of subwatershed), mostly riparian.
High quality wetlands associated with the floodplain occur along with beaver dams in the
lower portions of the subwatershed. .

Other Conservation Areas: None found

Table 104-1. Priority Conservation Areas in Subwatershed 104

Rank | ID |[-ARProx. Area® (acres) ‘Déscription . | Score :M anagement
. ~. | Total - Developable . .. | Recommendations
5.out ' Subwatershed 104; sensitive Targeted for. development; RPA
C5 190 140 stream, contiguous forest, 54 protection for all first order
of 8 \ . ;
shell-marl streams, BSD

*These are approximate arcas calculated using GIS and rounded to the nearest tenth. Total area represents the total
acreage within the conservation area boundary. The developable area within those conservation areas was calculated
by subtracting unbuildable land and built-out land from the total area. Unbuildable land included the NWI wetlands,
open water, the existing RPAs (not including RPA buffer), stream valleys (a 100-foot buffer on either side of all
streams), and slopes greater than 25% (derived from S-foot contour lines). Because this estimate was based on limited
data and certain assumptions were made about how to estimate this area, it should only be used as a planning tool only
and not as an actual guide for development. ’ ’ i

- General Stream Conditions in Subwatershed 104

Habitat Assessment: The upper western tributary has been 1mpacted by uncontrolled
stormwater from residential development, and the stream appears to be straightening as
well as carrying a large sediment load. The eastern and lower portions . of the
subwatershed have good stream conditions. A fish survey below the confluence of the
two upper tributaries showed eight fish species including the sensitive brook lamprey.

Stormwater Management in Subwatershed 104

There is an opportunity to retrofit the development on the western tributary to prov1de
channel protection and - limit downstream impacts of stormwater runoff. Another
opportunity for stormwater retrofitting may be to expand the capacny of an infiltration
basin to provide more storage

Table 104-2. Retroﬁt Opportunltles in Subw atershed 104 -

1D ‘Facility Type | Description - Comments - © | Priority?
Consider adding bioretention elements to . | - S :
Inﬁltration enhance the facility. Mulch the base of | This facility is currently
Basin the facility, and incorporate a variety of recorded as a dry pond.
plants. : .

104-R1 Low
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Yarmouth Final Watershed Plan

.- prerequisite for th1s project..

_Stream Restoration/ Channel Stabilization in SubWatershéd~104 5

i

" There is the potentlal for several stream stablhzatlon and one potentlal stream restoration
- project in. Subwatershed 104. The stream ' restoration ‘project. is! assocmted with the.

degraded western tributary. However the source of the stormwater that is degrading the

channel is undetermined. Treatment of the stormwater prior to restoratlon should be a

The bioengineering concept for the réstoration project is.

located in Section 3 Watershed Recommendatlons Descnptlons of the potentlal channel,

B stablhzatlon pro_lects are located in Table 104-3. '

Table 104-3. Stream Restoration/ Channel Stabilization Opportunities in

B Subwatershed 104

active headcuts in subwatershed 104 -
downstream of the proposed US Homes'

: development

.- | Site =z | Deseription . oot - Type of Effort | Priority.i
| 104-S1 | Reach of stream. adjacent o the west Stream restoration Should be | Medium
| " | side of the Kristansand nelghborhood m combined with a retrofit, o
: Subwatershed 104 o : v habitat and stablhty should be |

' restoration goals. '
104-S2-" | Two reaches on the south side of - - Channel stabilization Medium
Kristansand nelghborhood expenencmg S : :

-~ | streambank erosion and headcutting - -

- | 104-S3.- [ Two small headwater channels with -Channel stabilization Medium

Y
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