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120:; ......................................................
1 - S S, s S S, S S L ., L D, S, S, S -, .
0+00 0+50
180
¢ BRIDGE
¢ ROAD
170
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(E) CASCADE CREEK
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150
140 /..\.\.\ ............. ESTIMATED BEDROCK
L ~_ - ELEVATION
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e
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0+00 0+50
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o
B | ¢ BRIDGE
I ROAD
170 = ¢
(E) ROAD EMBANKMENT i
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e ™ v
160 (E) GRD\ A RSO SET DO IR,
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P E
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150 P R / ..................
P ESTIMATED BEDROCK
_-" ELEVATION
QRO « v v e e e R SR FE R
: CONCRETE FOOTING CAST
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0+00 0+50
PROFILE

TEST HOLE, TYP.

BRIDGE PANELS, TYP.

CLASS Il RIP RAP

3'-0" MIN FREEBOARD

BRIDGE PANELS, TYP.

ABUTMENT WINGWALL, TYP.

NO. | DATE REVISION STATE PROJECT DESIGNATION veaR | SHEET | TOTAL
ALASKA HSHWY00015 2025| 1401| 23
A BRIDGE SECTION
@ EAST ABUTMENT
SCALE IN FEET
e
0 10 20 FT.
B BRIDGE SECTION
@ MID SPAN
SCALE IN FEET
—_——
0 10 20 FT.
BRIDGE SECTION
@ WEST ABUTMENT
SCALE IN FEET
-
0 10 20 FT.
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180 TEST HOLE, TYP.

CLASS 1I RIPRAP, TYP.
170 ROAD FGR, TYP.

NO. | DATE REVISION SHEET | TOTAL
STATE PROJECT DESIGNATION YEAR | "0, | SHEETS
ALASKA HSHWYO00015 2025|1402 | 23
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g BRIDGE RAIL % <
5 2 BRIDGE < T
=
S FS PANELS, [
£ TYP.

ROAD EMBANKMENT

CASCADE
CREEK

SHOT ROCK/ :
WEATHERED BEDROCK !
JADY v v o e e A S P SE140
! ESTIMATED BEDROCK ELEVATION !
L0 T T SE130
1
0+00 0+50 1400 1450 1496
180 TEST HOLE, TYP. 3-0" MIN FREEBOARD — o 180
BRIDGE PANELS, TYP. g S
R = 1 ROAD
70 ROAD FGR, TYP. S CLASS II RIPRAP, TYP. 3 EMBANKMENT o
ROAD EMBANKMENT E BACK FILL, TYP. -

T 9.

: o REFUSAL : )
1507./.‘..‘.‘.7./....................... AR AN S O O =

! ESTIMATED :

! BEDROCK
! ELEVATION
Sl Bt  ii IiiAAA~—AA—_LL
0+00 0+50
180

TEST HOLE, TYP.
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= =
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O ! '
1400 1450 1496
180
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9
PANELS, TYP. z
CASCADE _~ TN - : !
. e SHOT ROCK/ WEATHERED BEDROCK !
o o0 e 0 00 00 0 s e s s e ns E ....................... \CONCRETE ABUTMENT, TYP ....................... 1:150
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< . ('
1400 1450 1496
PROFILE S

ESTIMATED 100 YEAR
FLOOD ELEVATION &

BRIDGE ELEVATION

D @ DOWNSTREAM EDGE

SCALE IN FEET
e e —
0 10 20 FT.

E BRIDGE ELEVATION

EL. = 160.00" MLLW ¥
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SCALE IN FEET
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0 10 20 FT.

BRIDGE ELEVATION
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0 10 20 FT.
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PROFILE GRADE DATA
No Scale
BEGIN BRIDGE 126-0" END BRIDGE
2-0" 61-0" £ Pier 2 g1 g” 20"

L/E Brg. Abut. 1 ! £ Brg. Abut. J\\!

Datun Elev. 0.00

Transition Railing, Typ.

Approx. eX/st/ng Ground
Line® £ Amalga Harbor Rd.

MLLW

STATE

PROJECT DESIGNATION | YEAR

ALASKA

BH-0950(1)/69684 2013

Appendix 4 1

320"
£ Amalga Harbor Road
1-8" ) 4'—4"‘4 10°-0" 10°-0" 4—-4" ) 1'-8"
| Shid Lane

2=-3"

Membrane

J” Asphalt Overlay
with Waterproofing

|
Lane i
|

Pedestrian Railing

Precast Prestressed

Concrete Box Girder

TYPICAL SECTION

12 o 4 8
In. Feet

2°-0"9 Steel
Pipe Pile, Tip.

24+00 o 25+00 26+00 27+00
ELEVATION
10 [ 20 40
Feet .
3
j BRIDGE DRAWING INDEX
END BRIDGE TITLE DWG. NO.
BEGIN BRIDGE ! S \ — Approx. OH.W. Sta. 25481.00 GENERAL LAYOUT ]
Sta. 24+55.00 Approx. OH W —| (/_ Llev. 27.42 SITE_PLAN 2
Elev. 2805 __\___ 1 . RIPRAP LAYOUT 3
. ——————— T P ABUTMENTS 4
= T > WINGWALLS 5
Ml 1 1:‘: 1 ! PIER 2 3
— S > o FRAMING PLAN AND TYPICAL SECTION 7
295e0! | A L AD — .o, Ll ol o @ ' ; CRDERS :
5 Amalga Harbor Road GIRDER DETAILS 9
24+00 25+00 > 26+00 27+00
| _ _ _ Lo o G/ai/e’ Hg hwfy __i_ _ _ L % S410808"W _ ' - L /_/ _ _ _ L PEDESTRIAN RAILING 10
. . | ! To Amaloa Harb T BRIDGE RAIL TRANSITION 1
| o) i ' © Amalga Haroor TEST HOLE LOGS AND LOCATIONS 12-17
: -4 S v ﬁu"""“
LN | B =
I e S UIUINIIN IN : !
S T e NOTES:
______ L J NOTES:
. . 1
Stope Drain, Class I Riprap, Typ. ! Q@ ODenotes location of Bridge No. Plate.
\ LEGEND
' PLAN
o o —20 0 coesennensesnsnrnnsnsssesenene - Dayfight Fill
Feet ) —>—>—>——>—>—>—>— Bottom of Ditch
- Daylight Cut
DESIGNED BY:  Stew Les | CHECKED: Loren Gerig | LAYOUT BY: Stews Loo [CHECKED BY:  Loren Goig %‘(‘,ﬁ\“\\“
< G, et 99,
%——'-{‘* STATE OF ALASKA Al --.1;2.,' PETERSON CREEK BRIDGE
DRAWN BY: Sam Sollis | CHECKED: Stews Los | SPECIFICATIONS BY: Stewilee |P S & E COMPARED: Vrady TR T
o SN Mo Lo | At ALee AND PUBLIC FACILITIES . mania BRIDGE No. 383
QUANTITIES BY:  Stew tee | CHECKED: Loren Getring | APPROVAL m9m1 FOR Fich Prott BRIDGE SECTION )
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g—0 ——25
23+00
11 — -— -— —
| T
0+00 T

i
!
[
!
|
!
i
!
i
!
i
b
£ AUt

Sta. 24+57.00

Existing Bridge

?/——_;—to be Removed
! T v EI:I.MJ y

|
|

SITE _PLAN

20

Feet

20

-

BRIDGE BASIS OF ESTIMATE

~

ITEM NO. ITEM PAY UNIT]ESTIMATING UNIT SUBST. SUPERST. TOTAL
202(13) | Removal of Bridge (Bridge No. 383) LS SF 2545 2545
205(1) | Excavation for Structures cr cr 190 190
205(3, Structural Fill cY cY 100 100
"205(4) | Porous Backfill Material CcY cY 20 20
501(1) Class A Concrete LS cY 48 45
501(3) | Class A Concrete cY cr 57 57
501(5) | Precast Concrete Member (62°~11Y2" Prestressed Box Girder) £A EA 16 16
503(1) | Reinforcing Steel LS LBS 16,700 16,700
503(2) | Epoxy—Coated Reinforcing Steel LS LBS 830 830
503(3) | Drill and Bond Dowels EA EA 64 64
505(5) | Furnish Structural Steel Piles (2-0"xV2” Pjpe) LF LF 7062 1062
505(6) |Drive Structural Steel Piles (2—-0"x}2” Pjpe) £A £A 9 9
507(2) | Pedestrian Railing LF LF Joo Joo
508(1) | Waterproofing Membrane LS SY 402 402
520(1) Temporary Crossing LS LS All Reqg'd
606(16) | Transition Rail EA £EA 4 4
611(1) Riprap, Class I cr cY 610 610
631(2) | Geotextile, Erosion Control, Class 1 SY SY 780 780

Item numbers are for reference only. Quantities shown are not necessarily the pay quantities nor the total
quantity of the particular item.

£ Amalga Harbor Road "0 Line

—

£ Detour Road 'M" Line > ,\/I -

1
4+29

REINFORCEMENT: .....................

SHEET TOTAL
SHEETS

0 < N \ STATE PROJECT DESIGNATION | YEAR | S
N N )
Q © ALASKA BH—0950(1) /69684 2013 | N2 55
GENERAL NOTES
DESIGN. ......uoooeneeeenreviineiannne AASHTO LRFD Bridge Design Specifications, Sixth Edition 2012,
with latest interim specifications.
Seismic design per AASHTO Guide Specifications for LRFD
Seismic Bridge Design, Second Edition 2011 with latest interim
specifications.
RO.W
__________ ___.___ ___[__.__.__._____‘_% AN LIVE LOAD: oo HL—93
Approx. OH.W. DEAD LOAD............c.ocuuueeunne. Includes 50 psf for all wearing surfaces.

PGA =021
SS = 048
S7 = 023

Site Class = E
Liquefaction Potential = High
AASHTO 7% probability of exceedance in 75 years.

ASTM A706, Grade 60, Fy = 60,000 psi
Space reinforcement evenly unless otherwise noted.
ASTM A970, Class HA Headed bars.

4 +00 PRESTRESSED CONCRETE........ See Girder Dwgs.
CONCRETE: «...ucuvveveevnerinnennnnne Class A Concrete unless otherwise noted, fc = 4000 psi
——_— STRUCTURAL STEEL PILING....Pjpe Piles — API 5L X52 PSL2, Fy = 52,000 psi
Pile Tip reinforcing is required.
PILE DATA TABLE
DRIVING CRITERIA DESIGN DATA
MINIMUM [ESTIMATED PILE] DRIVING STRENGTH I| NOMINAL
LOCATION e PENETRATION |TIP ELEVATION| RESISTANCE | FACTORED |RESISTANCE ?ﬁ%ﬁ;ﬁ"cf
(ft) () (K) LOAD (K) (K) '
Abutment 1| 2°-0’oxY2” Pipe 66.0 —-43.0 536 268 536 0.50
Pier 2 2"-0"ex V2" Ppe 119.5 -97.0 862 437 862 0.50
Abutment 3 | 2-0"ex)2” Pipe 167.0 —145.0 558 279 558 .50
1. Drive dll piles to bedrock and to the required nominal
resistance. The minimum penetration and estimated pile tjp
elevations may vary aue to bedrock elevations. ABBREVIATIONS:
£ = Centerline F = fixed bearing
P = Plate rr = far face
& = and H.T.L. = high tide line
@ = at Hwy. = highway
2 = diameter Jt. = joint
A/C = asphalt concrete k = thousand pound
Approx. = approximate ksi = thousand ps/
Abut. = Abutment Lt = left
bot. = bottom max. = maximum
Br. = bridge MH.W. = mean high water
btwn. = between min. = minimum
Brg. = Bearings M.LLW.= mean low low water
cfs = cubic feet per second n.a. = not applicable
CUP = complete joint penetration n.f = pear face
Cir. = clear, clearance No. = number
cms = cubic meter per second N/C = not calculated
Dia. = diameter O.H.W. = ordinary high water
DH.W. = Design High Water ——owe—— = overhead electrical
Owg. = drawing psi = pounds per square inch
Elev. = elevation ROW. = right of way
ef = each face Rt = right
I3 = expansion bearing spe. = space, spaces
(€) = existing Sta. = station
Symm. = symmetric
Dp. = {pical
ur = ultrasonic testing
. = year

Loren Gehring

Robert Trousd

e Lo

DESIGNED & "‘”2 Les | CHECKED: HYDRAULICS BY: CHECKED BY:
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CHECKED: Loren Gahring
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BRIDGE NoO. 383
DWG. NO. 2




In. Foe!

* Adjust Riprap to accommodate for ditch
drainage flow.

No Scale

] \ \ ta} STATE PROJECT DESIGNATION | vear | ST | ForaL
9 =3 [ ALASKA BH-0850(1)/69684 2013 | N3 55
RIPRAP TABLE PROPOSED BRIDGE DATA
POINT] STATION OFFSET |ELEVATION e TR T e =
24+38.00 | 29.7' LT 230 :
e T © 5 DRAINAGE AREA, SQ MI 9.72
D L (@) [T | ST 220 BRIDGE LENGTH, FT 126.50
o Q@) | 2446847 | 36.0°LT 220 SRIDGE DT FT 57
i '’
BEGIN BRIOGE dooie fO LA END BRIDGE @ | 24+96.47 | 360" LT 14.0
Sta. 24+55.00 OV & T Sto. 25+81.00 . MINIMUM CHORD ELEV, FT 24.61
Elev, 2605 _ _ e AT Elev. 27.42 = % j::jj_‘ Z .0333' ':; Z’Z MINIMUM CAP BOTTOM ELEV, FT 21.28
—— 16 < - — : OHW ELEV, FT 18.15
. r o et ~< (@ | 24+8396 | 36.0° RT 4.0
1 1 N = - HW ELEV © Q100, FT 2112
= B AN S L. 24+56.97 | 36.0° RT 20.0
— - PIER SCOUR 4.40
B £ Amalga Harbor Road (@, [ 2D B £9 ABUTMENT / CONTRACTION SCOUR 2.00
2440070 Glacier Highway [PRr00 2020, i/ i 2200 25+52.71 | J6.0°LT 17.0 :
L= — 2 o = 4 Lo A - = _ Lo : ABUTMENT / END TREATMENT CLASS I RIPRAP
| ® T S Qv | 25+9800 | 36.0° LT 20.5
), @\ ELR090 oY @2) | 25+9800 | 36.0°RT | 205
— () | 255871 J0.03R7 92 HYDRAULIC & HYDROLOGIC SUMMARY, BRIDGE NO. 383
w‘ | 25+48.88 | 36.0° RT 15.5
sty L @ | zoraz21 | 145 RT 755 RETURN PERIOD | FLOW RATE, CFS HEADW,4(F7273? ELEV, DIS?oNr%u ro(;:;}/om
————————— ] See “Slope Drain Detail” _ 25+3321 | J6.0°LT 5.5 o2 400 18,15 6.46
58 D || b5 3 oy 050 2310 20.97 364
o8 Q100 2670 21.12 3.49
Q500 3220 22.31 2.30
Discharge Rqd. to
overtop roadway, CFS NA
- Roadway overtopping
RIPR ;E LAYOUT reccurence probability 29500
10 0 20 40
Feot s EXCEEDANCE/RECCURENCE PROBABILITIES:
\ 0Z — TWO YR = 50% (OHW)
a 2 S ] 050 — FIFTY YR = 2%
i ) ) (P = 0100 — ONE HUNDRED YR = 1%
& 0500 — FIVE HUNDRED YR = O.5%
8
n
¢
&
, 150 N
| g
End Wingwall 5-0" 5-0 - E
J|8 17-4" 3-6" )
Inside face @ | 20:1 =8t Poremant Dep,ess,o,,—l I Road Shoulder (hinge) 46" Abut. 1 Varies . 126" Abut. 1.
of Wingwall, 7JP I M%;’,N — k Begin Bridge Elev. 27.75° 6~47+ Abut. 3| 15'-87% Abut 3
YN = | 1-0" End Bridge Elev. 27.00° g
1L ‘(l‘ N ~ @ _Df_lh Elev. 23.65° Abut. 1
Road Shoulder /_ 1 DL, 6 20" Riprap Elev. 23.03° Abut. 3 ,
) Elev. 18’ (Tip.)
(hinge) / S 8 SR ~ Class T Approx. O.H.W.
J ;
Wingwall g § 7| \\\\\\\ Riprap s{ope l
p 7 S < @ £ Drain 21 @ Abut 1
~ . Ui
- 6" Filter ~~E3 ) 37 4, Existing Ground Line
ilter IR S Elev. Vories ] Geotextile, w
Blanket, Tip. SIS ~ (Catch ot Finished Groundline) Erosion g;.mtro} U Elev. 14.0° Abut. 1
ass L
Catch at LEGEND - E/e/v ’55/’“"”\ J L
Finished Groundline \ \\\\/Q\\/
sesesesssnsressrssassessens - Dayfight Fill . // ¢4
SLOPE DRAIN DETAIL SECTION B-B Bottom or Ditch + g
2LUFE URAIN Ve AL 2L O8N B8 0 el Daylight Cut D
PLAN aylight Cu 5 *Wrap Geotextile around a depth
20 5 0 2 o 4 8 NOTE: of one rock layer

2-0"

e f e

S Moy aunsy

BRIDGE SECTION

/ ol
o.ﬁ:%‘ No. CE 12504
l\\“”E Mor:ssg&‘,

Manning
AT i 1l CTaTE OF ALkSKA PETERSON CREEK BRIDGE
DRAWN BY:  Sam Som\| CHE Steve Leo
Som SoSaS e e DA D PUBLIC FACILITIES AMALGA HARBOR ROAD

RIPRAP LAYOUT

BRIDGE NO. 383
DWG. NO. 3




e
TOTAL
SHEETS

STATE PROJECT DESIGNATION YEAR | ST
£ Amaiga Harbor Road i 6" J ALASKA BH-0850(1)/69684 2013 | Ns 55
— r,”—oﬁ Iip. Structural Fil | r_8~A7007 Top Af’" sf KAy
Ar hodliol AL A Elastomeric Bearing Pad, See “Wingwalls /?acoi‘;rd REINFORCING STEEL SCHEDULE ONE ABUTMENT
9 prs 3 Porous' Backfill Material Ses Details on " Dwg. 8-41002 ot Y501
A502, a4t p® l “ci /s ® eq.spcs A801 Boars MARK|[NOTE] SIZE | NO. | LENGTH TYPE__| BENDING DIAGRAM
A &8 spes @ 6°= 40 i Girder Details” Dwg. 4 154 —6" L
P — . £ Pite o £ Pie £ Brg, Abutment Cap & Piles A401 | S J A= SPIRA
o ] -1 See Note 1 oMLY ,—as01 | A402 4 7z 4=5 STIRRUP
Sy oy 17 spcs © 6°=8'-6" / Elev. D. *’P:"/ e = = A501 NG 6—-0 HOOP
ile s : e ; Polyethelene 74" Expanded = A502 5 | 720 Varies | STIRRUP 5 4
S8 : e Llev. C. Po/yeflhﬂene ME A607 6 | 4 37-8" — |
7 E Elastomeric % N A801 | AE] & 16 36" —— géd
: : : 3 3 3 3 F ] ] 3 £ 4 : : |Eearing Pad| XS A802 & | 24 9=a” — 903
S R —— {/ / Fae N ‘It Aloory H 10 8 J1-8" HEADED Std,
7| = e - - e R £ ===y =+=H £ sbutment = e - - Arooz] H | 10| & 31=8"___| HEADED A402 135°
Yy 5 1) 1] ' & \\ 0 7 0 0 C . ) |— = Hook
g =4 ==~ ==~ @9
‘. t { 2 § L . ;l{ 7-7" 1V2 turns top
: Elev. A 51 © N & and bottom
G 6" |1 6" 2 prs AS02, Tp. | ! L4 G >R g ; > T '
L e NG, ) \ <\ i ol § . 26"
5-4" 10-8" 10-8~ 54" O o : kS 3 Std.
y y Pairs A502 ‘Ih ) Y/ 135
1—0" | 16—A801 ® 2-0" = 30-0" @ 7-0" o § 9" Hook
) | 8 ‘g 8
» » E)
J2-0 N [———t 4401, Extend A
—— 2" into Cap J
-
Siis Aso1 A502
PLAN §| ¢ 2
HE X
2 0 1 2 3 4 Q : LA : ) 15°-10 , 15-10 .
. Faot : & | | ! [ ; J1°-8 :
R \ 1 / \
S| 8 Y
NN : I™>~P802, Extend to i
. 2 I | 2% from top Aloo| Al002
HE : : of cap beam
3 1 1 A — Drill and bond 1'-6" after girder erection
Wingwall £ Amalga Harbor Road Wingwall 3| s i i | £ — Epoxy coated reinforcing steel
i 3 I 1 H — Headed reinforcing steel
16'-0" 16-0 L I : S — Splices permitted. Length does not include splices.
L 4 — 4402 o
2 x , -2 % = R | |
t as shown 9 ";3 | | I CAP ELEVATION TABLE
‘r?" & Il ‘.!’ o | E i Location E/evzt/'an Hevgt/'an E/evgﬁon E/evzom'on I:'/evgtian
~© { | | Abut_1_| 2515 | 2547 | 2517 | 2549 | 22.90
_ Llev. £ } o Abut._3_| 2456 | 24.88 | 24.54 | 24.86 | 22.28
- o ——
£ Pile £ Pile
1 1 >t
— -.-| e
SECTION A-A ,J/’E Gl
ELEVATION 2 6 o 1 2 3
In. Feol [
2 0 I 2 3 4
fn. Feet E‘ Pile <S —
Inside Cutting
2°-0"ex)e™ 8-A802 Shoe
Pipe Pile PILE SPLICE DETAIL PILE TIP DETAIL
2 6 [+] [} 2 3 2 6 2 3
Tn. Feol = Feol
Lo NOES:
1. Adpust AS02 to clear ABO1 bars.
A4071
2 A801's, elastomeric pads and
expanded polyethylene not
SECTION B-B shown in Elevation view.
J. Bond elastorneric bearing pads and
26 o0 ! 2 3 expanded polyethyene to concrete with
n. Feel epoxy resin adhesive meeting AASHTO
M235, Type IV, Grade 3, Class B.
DESIG y: 55" ‘| CHEFKED; Loran Gohehg = FALW
4 AN PETERSON CREEK BRIDGE
oA STATE OF ALASKA 10 7*0"
3 Sam Sollie . Stave Loo Nty A i
DRAWN BYS . = DEPARTMENT OF TRANSPORTATION H {.‘ 9 AMALGA HARBOR ROAD
Sow— DN I AND PUBLIC FACILITIES Kot BRIDGE NO. 383
. No. SE 13696 . .
U S BY: pStewtee| c Loren Gahrhg BRIDGE SECTION pe o
v 2%! <l W WA ABUTMENTS DWG. NO. 4




For Post Anchor Details

See ‘PEDESTRIAN RAILING” Dwg.

STATE

PROJECT DESIGNATION

—

YEAR SHEET TOTAL

ALASKA

BH-0950(1)/69684

2013 N5 S5

E REINFORCING STEEL SCHEDULE - ONE ABUTMENT

In. Feat

13-W401 @ 11V2"¢ ef Cht Sl Radinot shomips Sl csoz |MARK No. | LENGTH TYPE BENDING DIAGRAM
Porous Backfill Material " c402 @ w401 4 | 52 42" prm—
Elev. A Curb and Rail not shown Flev. B A Ry \ 1-6"¢ wsor1 5 8 13-8" BENT | 10
i /— lev. B. Structural F///\ ~ | | Ws02 5 6 11=7" R 12°-10"
» T R wa01 9 8 15-2~ BENT
1" Expanded Polyethylene \}) 1 W02 o 6 T — W50|
sls Bt N 8
:, o > Anchor L wsgz |[c402] £ | 4 | 18 5-3° BENT j\
. 8 § L) Prate:; - c502] £ 5| ¢ 11-7" - 13-11"  Sta
~|E Tl : wso 180
“w| 9 Lo ) Hook
NS !
§ 3
X|H ‘&&x S Haok
HIY @ ™ “.L A\
TS gl wls i
- - Q <
F * ol SIS . €402
2|8
'§: | . £ — Epoxy coated reinforcing steel,
.| v ‘
w501
\ Elev. C. /| 21"
S ¥
.: 1-0"
WINGWALL ELEVATION TABLE
Location E/evzt/‘on E/evgt/on Hevgt/‘an
Abut. 1 27.57 | 27.51 22.92
_SECTION A-A Abut._3_| 26.82 | 26.65 | 22.29
2 6 ] 2
In. Foet g
w401 wso1
x .\ | Abutment Reinforcement
A L ¥ L L L not shown
X
l“Ia ( 8-3" Begin Fill Slope
[ ] L ] [ ] L ] ‘ 1
I [ 'Jr’
A Transition 1 _J_f
not shown j Jr
N ]
= oo g /:/\“,L ) Ak == AE
Porous Backfil Material <_ L
) /\[ Structural /-'/7/< L LaAraiga, Lidrbol Rood l:;[ ] ]‘___] ] = Finished Ground Line
F : A /— <
2 Foe ' |
A3 & U |
3 | .
| |
1 I
| ! ~
1 ! L
k L ElIEs
. w ———————————————————————————————————— —-T_;—— _:'.:T-' | |
o? | |
~ ___._/ } |
& | |
b-‘“‘"--.
Superstructure and End
D/'aenhragm not shown FINISHED ELEVATION
4-0" 2 6 0 | 2 3

nnsxc% BY: f""’ Loe

CHE% Loren Gehring

DRAWN BY: Sam Sollie
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. STATE PROJECT DESIGNATION YEAR | et | JdoraL
= o
£ Amalga Harbor Road 8-P1001 Top i 4 el ALASKA |  BH-0950(1)/69684 | 2013 | ne | s5
., roposed
5 spcs @ | Sriooge Pe01 Bars REINFORCING STEEL SCHEDULE - PIER 2
a3’ | ?”“B”;""y’c Seogmgieacs, ) : MARKINOTE] SIZE | NO. | LENGTH TYPE_ | BENDING DIAGRAM
9 prs See Details on £ Pier Cap &|Pites, Typ. 7407 | o 7 3 546" SPIRAL
p Girder Details”™ Dwg. e
P502, Tip. £ Pite PP £ Pie £ Pite £ Brg. £ Brg. P402 4 | 72 4-5 STIRRUP
\\ % g e paceld Jip= by P07 5 | 15| _6-0" HOOP
i 17 spcs @ 6°=8-6 e I P502 5 | 120 Varies STIRRUP 38"
7 .P502, Tip. ev. 25. Yo* ' —&§" — e
Elev. 24.84 | Ll \ ; | Flev. 24.84 A (st ﬁgg; ATE g ;2 33’._:. Std.
Top of Cop, P8O1 2 e go-
- = 4 \ " P802 8 | 24 9—-4 — Hook
3 ] EEAROOEaaaca o i | | Elastomeric |x PlOOI| H | 10| & 31=8" | HEADED Std.
S S L - : c 7 : : : < : A _~{78earing Pads| . Proo2| H | 10| & 31=8"__| HEADED Bq02 735
;i = [ 3 T Ly = T A T £ Pier | / | N Hook
. AY L, T b o 3 bo b\ . 3 r < d ¥ 4 [\ - o/ . }4' Expaﬂded/—\ | VS g
4 = ‘ Polyethyiene /\I 2l -7 12 tumns top
Elev. 24.86 . - | Elev. 24.86 T S|4 and bottom
LA SO R L) S 2 Elev. 25.18 s ~ I3 2-6"
see | 10-8" o 10-8" 54" o 5 |12 g K B 735"
| | HEIRIN . iR Mb A ook
' "  am A oy S| ~ N o . [ 00,
10 16-P801 @ 2'-0" = 30°-0 @ ) S8 |F . T8
I 1 m o
32-0" | e \ E£40l =
Pairs P502 A
A
& pso1 psoz
)
N === 1-P401, Extend :i(
PLAN 2" into Cap o) 15-10" 4 15-10° ,
{ 1 31°-8”
2.0 1 2 3 4 % ! — \_l I —
in. Feat g
3]
S v r
i\ = 0 Blool Bl002
S | I
@ | ='-* A — Drill and bond 1—6° after girder erection
9 | | I~ & — Epoxy coated reinforcing steel
£ Amalga Harbor Road (<] : = :fgf ;;“;;e’;‘zp(" H — Headed reinforcing steel
2 i . . . .
16°-0" 16-0" ? : : Sy e S — Splices permitted. Length does not include splices.
= = _¢ — P402 1
2% . —2x | as shown ] o
3 Ie=>"zaBNNERR I ’ I
1 | |
JIS ] | |
N || | | I
F q_ Elev. 22.58 B Jl
| I
L | |
SECTION A-A
ELEVATION w1 e
2 ] [} [} 2 3
2 0 1 2 3 4 =t =
tn. Fost
£ Pite
2-0"x)2" l 8-P802
Pipe Pile NOIES:
1. See "ABUTMENTS” Dwg for 'Pile Splice Detail”
and "Pile Tip Detail”.
r 2 Adjust P502 to clear P8O bars.
P4o1 3 P8OI's, elostomeric pads and expanded
polyethydene not shown in Elevation view.
SECTION B-B Adjust P1001 to clear P8O! bars.
2..:8..9 ! 2 2 5. Bond elastomeric bearing pads and expanded
in. Feet polyethylene to concrete with epoxy
resin adhesive meeting AASHTO M235, Type
1V, Grade 3, Class B.
DESIGNED BY: y S ' CW mE s 2R A PETE
2 "(; i - e oF ALasia iy RSON CREEK BRIDGE
. . 00 .
‘%“'“ o % Z DEPARTMENT OF TRANSPORTATION 1Y AMALGA HARBOR ROAD
Do AND PUBLIC FACILITIES

QU S BY: Steve L”,
B i 9
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FRAMING PLAN

2o 5 [[+]
in. Feet

STATE PROJECT DESIGNATION YEAR | SWEET | Tow
Mo | sweeys |
ALASKA BH-0950(1)/69684 2013 N7 55
£ Amalga Harbor Rd.
1-8" 14-4" | 14'-4" , 1-8"
' |
i £ Pier 2
an Raili [ .
A ! Pedestrian Railing s 1 Asphalt Overlay
J" Asphalt Overlay I Waterproofing Memb
with Waterproofing g efp o U GO
Membrane ~ 2% ' 2z .
72 ﬁ, X N\
rl l N %
R 3 —£xpanded Polyethelene
N
[ I 1 - = /‘;—‘—Box Girder
= : .——“ o L
| = 1 \\I Ye'e PVC Drain,
Dpical. Place at
! low end of Unit. I\/ I\,
J ».
__I 1034 T)p.
TYPICAL SECTION SECTION A-A
2 6 0 [} 2 3 4 ] 3 o [}
In. Foet = p— -—; ] Feot
12'-0" 126°-0" 12"-0" ;
630" ,[7 Pier 2 63'-0"
o~ 5 1-6" —~6" s 5l
1=-8"| | 15 Shear Connector spaces @ 4—-0" = 600 2 \ I|/ LaC 15 Shear Connector spaces @ 4—-0" = 60°-0 0 1-8"
| (FEI| | |
'l H : |
[ = of |[! I I I I I L 72 NI E: I I I I T I 1HE I
Toige = =% ol N U R N T==———==="=== Girder A
. 4] - - o = Lt 1 o = o - L
S &, £2 £2 £2 £3 F—— F £3 £ £2 i
L R ' ' ' 1 N
w | ™ —- = —— —— — — — — .- ——-———-—-—-—-—-——--——-—-—-—-—————-—-—-—-—-—-{ - —— - ——-—— - —— Girder 8
1N (- -
S| 1 See “Water =\ = = = = T = = = E
o| Y Stop Detaﬂ"___L_____________________________.________________-____ _ _ S Y , 3.7
5 ™ S on GIROER i .I— £ Girder C
& N DETAILS” Dwg —El = £ = = 5 = = = E,,.__la_
S i e g oo Sl i P S e e R —L-——--——-——-—-—-—-———-—-—-———-———-—-—-———-—-—-—————-———-L—_——-———-—E Girder D
(14 é N ot "_J' = = = = Sttt ot —3- = i - - £ Amalga Harbor Rd.
e -—-—-—'-"—'-—l—-—-—-—-—-—-—-—'—-—'-——'“——"——‘——'_"‘—"—-—"—-—-—-—-—-—-—-—-—-—-—--—--—--—---——--—-—--—-—-—-—-—-———-l—--———-—-—-—-EG‘I'rderE
|
oy | \
—a—a—=
S o '? ”*j_ i 773 0 F————a— s——a——Ja—
ol N 1+ —— e ————-—C Girder F
u Ay
&g 0 —E{ = = —e = & = = g {B—
2 t ]
-t —_——_ - — e — [ Girder 6
13 Ihi, = b e Ll I 3
~+ 5, = = = = = = = 1= —&} = r
——-—————~——i;—-—————————-———-——-—-—-—-—-———-—-—-——-—-——-———1-—————-———-—————-—--———-—-—-——-—-—-—-———-——!— s Girder H
E: | I I I I I I I I I I I I I 1 Il - I |
| | ] |
l E Abutment 1 £ Abutment 3 \
2-6" | 17 Rail Post spaces @ 8'-6Y8"+ = 145'-0" ! 26"

DESIGNED BY: f::" [

L

DRAWN BY: Sam Sotla
o DN SC

cHECKED: Stove Loo
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3 5 spes 6 70 spaces @ 5% = 288" | STATE PROJECT DESIGNATION | vEAR | S{EET § Jota
1 ! L = ' T —
I~ 6-Geoz | Alternate G403 with G401 and G402 ¥ — ALASKA | -ABHZ095001)/00684710 ) 2015 || N8| | 55
' G403, Tp. 8 10 — G407 as shown 1-6
| . ,{ | 76401 Top, G402 Bottom, Tip. £ o0 [ REINFORCING STEEL - ONE GIRDER
S -+ N—A et e e e e e e e et  [MARKINOTE[SIZE| NO. | LENGTH _[TYPE
S ' 1 0 N P HERH G401\ £ | 4 ] 69 3-8" ———
1 U0 NV N T | c#0z| £ 4 | 97 5-0" BENT
LN | ] i G403 £ 4 70 5=2* BENT
1 |0 TN | ‘ } ' G40¢4| £ | 4 | 83| 8=1172" | BENT
AR ; LK I <, |ctos|ES| 4 | 7 | 63=11p2" | BENT
| N i \ Il . GIO6|ENY 4 | 64|  2-0" ——
: TWAL l Giw7| £ | 4 | 20| 3-30" BENT
o | \ AR T ! Gi08| ES| 4 | 2 | 62-702" | ——
'Q t \ 5 %R C401| EX| 4 43 4—10Y2" BENT
J ! Lpbff bbb b b N b L P D L L L L L L VL L oplesd a2 [ o=t | —v
| LY I — ) BENDING DIAGRAM
- ) A
6" E 42 Holes \6'405 x £ Diaphra Ly . @jl | . 3-8 kY
= 19— q" ) 2°¢ PVC Drain I Y g . -&
2-6 : N | |°0 1" 17
PLAN | oS 5502 N I 2
plZalh N [ [\ ]
£nd Block 2 6 o i 2 3 Symm. about £ Girder,| ™ 20" | 15" 20"
Abutments 2—-0" E Bearing 19-10* e Fael £ Diaphragm except as noted £407 ' {
Pler 2 o- | | 62-7Y2" 402
Lifting Device !
- 0.,’|; f [ 2 - G407 l I 6405 |'q, 73",
L i See "DOWEL DETAIL", X ] pe . X
», » 1
Fr. Got| | %— ] on "GIRDER DETAILS” Dwg 5 T s ?“l ! @\ l . . D
3 . <~ Z / ; AN ¥ -0l &
A e Q) X 1=0] -
—_——tm—— AL (AN [N K S ORI S b — — — —_————rtm— e e e e e L e At -
YT T-T—1 T T T-1T-T-T-T-T-T~-T T T 7 1 £40|
2 I‘I} | : I "\S""'_' _____ 1R R R D e O I O R O O R "_,_/é _________________________ i Kt:p T N O A R e I e A S I i J-8" ‘.L
" sl — o ol =l =
Wt l : I ] 1T 77 Cir. £104
A\ 7110 O O ) O O N I O e 1 ]
i i )Z-— +-r-+r-+-r-+r—-+-+-+-+-+-+-r-+-+---+---r—--+---+--+---rr---r---r---r------rrtf+---+---+---t+---+-—-—t-——F-—F-——t-——- = £ — Epoxy—Coated reinforcing steel
I1 I ; | f : N — See “Girder Details” Dwg.
S 1 3 | | ! S — Splices permitted. Length does not include splices.
' -§ ' X — Exterior girders only
7 spcs @ 6 = 3'-6" | 6402 spacing ‘ 28 PVC Drain [ ‘ Y = Provide 32 ea. at exterior girders
3" 20 spcs @ 6" = 10-0" i 20 spaces @ 1-0" = 20°-0" j_]_’—2~}4 _‘16‘404 spacing
—— - - 1
31-5%" 1
- b |
62°-11)2" Final Girder Length ~ Adjust Casting Length for Shortening and Shrinkage
ELEVATION
2 & o ] 2 3
G - GIRDER NOTES:
For Post Anchor Details PR . -
-0 . o . See "PEDESTRIAN RAILING” Dwg. Use Class P concrete with the fa//owmq strengths: .
/s See “SHEAR CONNECTOR I 407 at Stress Transfer.....fci = 5000 psi
e X DETAIL" on "GIRDER I/!? C401 ® 1'—6" at 28 Days................fc = 6000 psi
- o DETAILS™ Dwg.. [ Cast—in—ploce .
71 [RY 5 Use 0.5°@ prestressing strands conforming to AASHTO M203, Grade 270,
\\ Concrete Curb
N 3 ; ) 1 & low—relaxation strand,
& ~ G402 & & | | D
5 / /6‘40.3' 1 O ee05 i . 'S, Design is based on the following steel stresses:
N R 14 1 1 > \;'r\[__. Pretensioning — Jacking Stress 189 ksi
- Al | A ) . Roughen surface £ Gird after initial losses 178 ksi
T r Iy f under curb to 5’ . raer after all losses 156 ksi
Y 1e” ; p.
"’a G408, Tip. - w3 i} 5" egicpiluce ) < G402 | / gfp: csma; Two inch clear cover on reinforcing steel unless noted otherwise.
| G404 ' 5 e N | L , .
N P = I‘—- Tp. \‘ | NI See FRAMING PLAN AND TYPICAL SECTION” Dwg. for Shear Connector
Y2’ il I Spacing.
Strand — -——1" Drip groove ‘Q S 4 ® o ?o ® ¢ = B | i £ 6 ea
cevevcenes oee D) C ® '*‘ 0006a 0000000000 0000 _ —£ 18 ea. Form girders so the roadway surface conforms to the indicated grade line
= 3 _,I P N I T ' with an allowance for V2" of positive camber at midspan.
. . b L : OI . L . g{ -
See OFTAIL A 40" * 254 Jsocs ! 6/a_| 9 spcs@ 2'=1-6 s Pspes < 20 Galvanize all steel embedded in girders except for shear connectors.
- >—6° - o
4-0 @ 1°X1'-0" Coil Anchor Insert for vertical adjustment of girders. Recess 2"
INTERIOR GIRDER EXTERIOR GIRDER Omit Sh Key and Sh Key C tor in th terior fc of exterior
e~ TP T YT it Shear ear Key Connector in xterior face 7
TYPICAL SECTION TYPICAL SECTION DETAIL A 4 o i

] |

Feet

3

[} ]

Feet

girders.

Cost ends of girders plumb with respect to roodway grade.

DESI%%D BY:

In.
C%D' oren Gehring

DRAWN BY: Sam Sollie
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S5 STATE PROJECT DESIGNATION YEAR T,.‘f,“ A
f Bearing & Abutment ALASKA BH-0950(1)/69684 2013 Ng 55
Abutments 2'-0"
. oAl |
f Joint | Grout 5
1"+ t Lifting Detail
11
A 1” 'I I / l. AP E BESy “T ] . 1-0" 1-0" ] £ Girder Joint
"3; é Tp. - I| /G‘rout , : I ‘ :.. _________ ~ | | Box Girder 120" x 1-998"
: . R 1 b S Water Stop, Tip.
Nij= f i I Nl T P T A | W e T /ﬁy
TR Ll ! N Top of Girder
Caulk Joint ~ W I 2
between Girders ;ei 7‘:"”5’ Stop > < < "li
elai 1-0" x N
A e _K___ 288" N\
—— Water Stop,
Tp. Note 4 =1 " r 10x2'-6" Rod B 4"xJ8"x1'~4" Tl e \
NN
N
SHEAR KEY DETAIL LIFTING DEVICE DETAIL V- [~ Abutment Cap
12 6 0 \/\ 2 6 [}
In. Feet = Tn, Feaf WATER STOP DETA'L
END_ELEVATION
2 6 o ) 2
DOWEL DETAIL o o . I
ABUTMENTS
12 6 [} ] 2 3
ey Feal
np. ; J
» .-q” 20"
2" Bar 3'x)/4 x4
f Bar 3'xV4'x6", Tip. Q
& ———2-6405, Tp.
L)
7, L
2 i = = © ] 8"
17 Expanded > ——————
,MM—\*\ N - T
=1 il |
————— B! o = T
_____ _= f————
< j
_____ 4 [ (8)
SHEAR CONNECTOR DETAL. ~  |F=——= - e
. v o | ELASTOMERIC BEARING PAD DETAIL SECTION B-B
R Feel —P80I, See i ___: .0 . 1 e 3 o . i
n. Ll In. ont
Al Grade 5, Shear Modulus = 115 psi
BEARING PAD REACTION / GIRDER
. SERVICE LOAD .
& "o \/\ LOCATION |DEAD LOAD, kips| LIVE LOAD, kips BOTE
© Abutments 36 1. Remove epoxy coating from
|~ Pier 2 36 areas to be welded.

Feost

DOWEL DETAIL
PIER 2

2 6 O | 2 3

In Feet

¥ Does not include dynomic load allowance.

2. Cut lifting device flush with
top of girder after erection.

J. Fill holes with grout at
abutments and pier.

4. Drill ond bond A801’s and
P8O1's, 16" after girder

erection.

DESI%D BY: , Seels

DRAWN BY: Sam Satie | CHECKED: Steve Loe

Qu S BY: | Stewlee
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STATE PROJECT DESIGNATION YEAR | ST | Jora
= = = - | See "PLATE "D” Detail ALASKA BH—-0950(1)/69684 2013 | N10 55
/ 152585 WSE fs' et
r it G BRI I R I R e e N | T
I o o] [ e o o e e o o e e e o m—*ﬂm-“‘f—m-ww 3 o £,y ——
L _ L J 0 __~<- 9 92 ~$ bl ; | : /B 1"°%1"-0"%1"-1
PLAN PLAN PO U - ld- f —118"2 holes for
PLAN - rrb —ﬁ '$ _? ¢‘ Za/"a /(1’.5. A)nchor
2-6" %A urb Taper olts (A325,
See RAIL £ Post . . 1-0 End of Rail M = =
A 2 Mox. ol i\ Rail Splice e o & °Se V
N HSS 7% 4% Va" 2 SPLICE DETAIL e 2us 2" ! | Seat.  Plate D | Element N ' 16
T ] \ . [ . | | Weld ea. Side -19- .
-y | i) Wox24 T ]: T p L } ~ 4& T 'I T ] __— Rail Post
A (=¥ T Rail Post ! S P 1 L . &
N 7JP>‘X1/_4\ | 7/ “x1Y2” Horizontal Slotted f P H—-—- : /—<5”',§% ~
R et Va" Threaded 4% reduced | L} Holes in Post Typ. el |ty I. BASE_PLATE DETAIL
HSS 7%%d s ) ——— == L T T q .
{ iRl St TSy - ;'/ weld base stud x 2 | | J_.Jl Oro ¥ | 2 6 o |
U I R W o long with 1-Plate | i gty o N 1 d [ S s =
%3 Vs w62 o 4 A 3 N
§ e feseicy etz Il T s n | T e e e o
N . 171 i R | | ! | Post for Bridge No. | I RAIL TRANSITION™ Dwg. %
™y HSS 74wl (] 12"+ Nonshrinkin I lr i Plate u = 1)z 5" 5" 12"
B e Al MO g | | 1 ol o olo ! -t |
rout Pad I 1 Grout Pad 1 1 =1 ” * | ' | |
5 /- e ' ' , - | | : ESee RAIL CAP X £ 381011
|- > |/ Anchor Bolts i L’W i‘l§ Jo——m S, pETALL \l ] | /I/ w/4—1°2 holes.
Roughen Surface CT o /W/'th 2 nuts and T T T T T T N i | 'é' T 2l
] o it~ [ Tt o ot v R S o o 5 s
| 2o 401 bor @ 16" TR g T T ] o polizsiri e
A I See ‘GIRDER® Dwg. = H H - =t H . = H H NSNS 2 1 A -
Il I il il I 1 b NN N\ ~——6"8 Hole
ilx L#_\__/‘____ , ;—#—.;7—.1&1 st >§}\/‘ * __$ —F—
>— o = ) N nd of Curb ‘
SRS Anchor P T Tack Weld Plate
Void — Anchor B 2 To Bolt Head
P 4 TYPICAL POST ELEVATION POST ELEVATION END POST - ELEVATION JvE Fiacesl (De).
ﬁ_—;—r ot A = i 2 = ANCHOR PLATE DETA'L
— SR i Feol X = ey Fael : A : 5 12 6 o 1
J . 5 = st o Feol
¥l B BT AR ; 3%
m>—|7- rind all edges 2
16 . o 4 Rail Tub.
TYPICAL SECTION J1s % /gfwf to galvanizing A el [ oA
——————————_ W to assure proper fit. 2 P 16 "X6 V4" 3V4
2 6 o | 2 ) /— cope corners V4"
N Feel " = ] T L R e i to provide zinc droins
) W e IF
L ( :& 2 _C!) 2-94" reduced base welded
g 9 / f © ',\ kS \ T studs on each rail cap at
| \—V-<7JP i / guard rail  connections.
f e B ya” 7 Omit studs on far end, left
e = (— L A a9 | ] side end of rail
Make splice Roadwa, c tion Angle “A*
Pt 1% onnection Angle — ;
RAIL_SPLICE DETAIL i Side " See BRIDGE RALL | yli L L A
e My ey TRANSITION™ Dwg. self locking nuts
6 3 o | or nuts and
In. Feat Jam nuts. N
ey RAIL CAP DETAIL HOTES:
74 exl ; Threaded . Rough Surface e X R " .
rods with nut, Typ. Polished Surface / k X = 1. Llocate bridge number plates as shown (2 totol) on “GENERAL
Burr threads.—_ —f ~NE s tn; e LAYOUT” Dwg..
Ko ERY VR 743 N * o
Yo ] 7 2y 17 2. Furnish bridge number plates. Use bronze with ‘Century” Ype sife
N L= 1Va” 78" 6 P 3 lettering. Use studs and nuts that conform to UNS C65100 or
Y Y Yo | 7 | C65500. Braze 4”0 threaded rod to back of plate with nut — 4
Bronze Plote — ~ Yan 3 7 . § 2% 4 5" B required. Use locking nuts or lock washers on aoll machine bolts.
L i Ya® b D 780 hol -
iy TRV //f: *H_ W R 2 ‘ 3 Provide railing expansion joints at 50°-0" max. intervals. Provide a
7 o 4 N = NOTE; NP N 4% minimum of 2 rail posts between railing expansion joints. Railing
AT 1 " f T ~l & B N L i ST o expansion joinls are required in rail panels that span bridge
%-—j_i LC-% 116" | ,‘:osman /w;ls;her N r?_ T ‘? Wy fole expansion Joints.
o= o completely PP > T ]
)
Jg” 3 } o |.z¢ cover slotted hole g-/:;{/:d holes .,y » ] i ! 5 A . Install posts plumb.
PLATE WASHER “C* for 788 bolts 172 ! 8" _| 5% ! 122
5" W N ScaleE e ' 5. Use grout that conforms to ASTM C1107, Grade C with a minimum
28 day fc of 9000 psi and meets the requirements of ATM 520..
% . 6. See "FRAMING PLAN AND TYPICAL SECTION” Dwg. for rail post

Foet

spacing ond overhang length.

nnsrcgn BY: :"“' Loe

DRAWN BY: Sam Soltie

e
CHECKED: {L'\
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24"
g

£ 1216"¢ holes—

(4 total
each flange)

_T__.:;. '&
|

Nl
‘$

7¢'\
g

Hole
!
)
I
|
1

1-2"

WOO0OD BLOCKOUT

£ 2-1"¢ Holes —

for 78°8 H.S. Bolts
& Nuts

2 [-] 0 1 1”2 6 [+] ] ; .
Sa e e e Feol b Fool Thrie Beam Rail Thrie Beam Terminal '
(Double thickness) Connector (1) Class B
1-138" 7" (2) Class A elements Elernent R H T
2787 |47, 47 2y Lo® Iy T s " . =5 - - = |
! ! ! /_2— £ r‘ . L—[ =) =} ! T 1 : ') L ! ‘) ! ; T 1 1 t 1 {;:.! : ° I jL
@ I I I @ m — 5 S L ! IS 1= L = ! S o ____._\.._: !
] — P W | M | N M —1 1
32 & ; ¥ = o o) 1 lop 1 o]t =TI lop 1 =T 89! o i o |
/4L 2 i L 1 1 | N ° +
X "—4> e ! t f t t + t = Z
'§ IWe=; ' ! ! 4 ! | i ] 1 1 i I I e )
NI S “ﬂﬂ—ﬁ: : : | : : : : : : | '
@_ 3 |l [ B ; ; ; S N N S 1 1
J ==t +- 1 1l il 1 Il 11 L PN /\‘i\;rX/\
& 3H16 eSS 11 [ [ 111 [ 11| [ [ [ Fs
’Q LY _____q) _¢_ [ [ [ 111 111 1l [ [ [ . V I\(
Q 316
I ]
= \_ 4 L ELEVATION
Orill & Tap 6 holes for -— ”
78°0 H.5 bolts, See Yex1-178%1-9%4" e ———— frgof
DETAIL F" this sheet. Connection Flate bo* 1 . Fael Rail Cap ”
* 7 » ”"
GUARD RAIL CONNECTION PLATE DETAILS Guardrail ; = 76 X174 L ax3xVex1'-974”
e e e e 4 ~ Slotted holes
= 3 = ; Connection P 72%/.”3:0’77 £ Post |
Ty Fael Connector " i :
= . 432 N
o ol . 3w E 10 holes ) Y
Q). £ty rorr st 7o ot s w09 {7 R
back of Plate ) w/self locking nut or " pt 74 o N
Jl2” ] 1=2" ! 1he” T ‘ nut and jom nut See PLATE ‘D . N N
N I I TL Tem ] Detail on 4)2" i X
N ' »| i - } y =
Pl g DETAIL “F* AN b B
—"“é—'—‘?'/?'%' L B8 x4 x1'~-7" No Scale Dwg. l_.l |12z 5’4'5\'7’/2'—-)
T \ li:. Slotted holes
BY2"x1"—1Y8 %1 L91/4L/ 2-12 holes '
VIEW D-D NOTE: CONNECTION ANGLE “A*
P + 4' Verify all bolt hole 2 6 © ) 2
-7 " locations to match g~y Fael
3" . 12" i 12" Connection gm'e Bfam Terminal  NOTES:
3 | | \ Angle A" ” H nasEor 1. AWl guardrail and guardrail connection hardware to
J_ | | ' 2-1°9 holes I i Guard Rail conform to AASHTO M-180.
J R, | < Connection Use H.S. Bolts conforming to ASTM A325,
T"‘“ = s -—g | L dxdxTax1"—=7" Plate All other steel conforms to ASTM A709 Grode J36.
| P S~__ | @l —178%1"-9%a" ) 2. Conform to G-00 and G—04S for all guardrail
e |, 8" . 9" | \/\(3:—» \/\ gzz; ch‘.;’; Plate details not shown.
2-1°0 holes in SECTION B-B 3 la ;
. _— e 2 p approach guardrail to prevent snags from
Verticol Leg of Angle THRIE BEAM_CONNECTION L | ; oncoming traffic.
SECTION E-E R et 4 : b Fest = i .y . .
2 6 & | n. Faef 4. Provide 4Y2" horizontal slots in approach guardrail.

Feat

STATE PROJECT DESIGNATION YEAR | Sha | JomaL
ALASKA BH-0950(1)/69684 2013 N1 55
. A £ End Rail Post
J Spaces @ 3-1)2" = 942 " 5 Spaces @ 1'-694" = 7-9” | J-9* |
! ! ‘
W6x9 Steel Post & 1‘ ! H
6"%8"x1"-2" Wood Blockout | | !
E % r
1 /1 1 I ] Kt ol Lot i e de D

- T 7 -
Wbx9 Steel Post &

X,

Wox15x1'-9Y2" Thrie
Bearn Steel Blockout

12 6 0 |

£ £nd Rail Post

Adjust guardrail bolts for sliding fit.

DESI%ED BY:

Stevw Loe

In.
CHE%M"’ Goring
C D

DRAWN BY: Som Soltie | CHE! s Stove Loo
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BRIDGE NO. 383
DWG. NO. It




e
! l \ STATE PROJECT DESIGNATION YEAR | o _&'}L‘
‘ \ ALASKA BH-0950-(1)/69684 2003 | M2

2
OBSOLETE

LEGEND

e TEST HOLE

@ PENETROMETER

40

~/\ Approx. OHW,
Existing Bridge

—to be Removed

‘{)H}v OF
512-PNO109
Cb @;ﬁaa

QE - 25+00
S13-THO0O71 ' 12— THO109

/ L
=2 03 Ama/gl Harbor Road O ‘_L/'ne

24
= S13-THOO
S12-THO073

oF | DL rorm
S513-PN0O00O2 q S12~-THO108
T T e e T

—— D 0]

— = Y/
i — =
e —_———— |

Sta. 24+57.00
Sta. 254];9.00

ROMW {

Brg. Abuk 3

| TEST HOLE AND PENETROMETER
;Eﬁé%%ﬁsr/m STATION OFFSET | REMARKS
S13—THO003 24404 | 07617
\\\ S13-PN0002 24+50 | 569 RT
513-TH0001 24+54 | 766 LT
\ "Si2- 1H0109 25416 | 0.34'LT
S12-THO108 25+84 | 579'RT -
S12-PNO109 25490 | 7.84°LT
512~ TH0073 26+23 | 8.40° RT
DESIGNED BY: & “%S™ET| chpcKED: eeoast F
PETERSON CREEK BRIDGE m
DRAWN BY: s oovuwe | CHECKED: Enghesr
A A AMALGA HARBOR ROAD
3 _ : ood " BRIDGE NO. 0383
QUANTITIES BY: wneer | CHECKED: ghoer STATEWIDE MATERIALS W ..o TEST HOLE & PENETROMETER LOCATION |pwe no. 12



kahuse
Text Box
OBSOLETE


/ ) / STATE PROJECT DESIGNATION YEAR | “Na' | sers
\ ALASKA BH-0950—(1)/69684 2013 | N12

LEGEND
$ TEST HOLE
@ PENETROMETER
\ O "
O |
N

HHHHH

7

1
— - 512-PN0109
0 ; 26+00
| 513-THO003 s ~THA00 1 512=TH0109 |
— 1 J— — — — T - T - [ — -
D, N // S12- THO073
573—PN0002T }T 7777777 Wiz oos @
S |
e 25— — ; : = —
- <:@§u =
— _— \——\
- 3 e

Sta. 257779. oo

Sta. 24457.00 =

? Brg. Abut 3

TEST HOLE AND PENETROMETER
TEST HOLE /
PENETROMETER STATION OFFSET REMARKS
S13—-THO003 24+04 77 LT
S13-PN0O0O0O2 24+50 6’ RT
S13-TH00O07 24+54 8 LT
S12—-THO109 25+16 05 LT
S12—-THO108 25+84 6" RT
S12—-PN0O109 25+90 8 LT
S12—-THO073 26+23 8 RT
DESIGNED BY: 2 “S™EET| CHECKED: cEaLOGIST 7
STATE OF ALASKA S PETERSON CREEK BRIDGE W
DRAWN BY: & SOVHE| CHECKED: froneet DEPARTMENT OF TRANSPORTATION AZYiN 11V jiith AMALGA HAREOR ROAD
AND PUBLIC FACILITIES j oA BRIDGE NO. 0383
ngineer . ngineer <2} 0. E%OO._.'\&‘:’ .
QUANTITIES BY: Engl CHECKED: Engl STATEWIDE MATERIALS “&{".}?b'fés'sid“-‘*\ﬁ:i’b\ \’}I‘EST HOLE & PENETROMETER LOCATION oWe. NO. 12
\\\\\\‘~ -_—
A}




TYPICAL TEST HOLE LOG
DATE: Date begun — Date completed

NOES:

STATE PROJECT DESIGNATION YEAR

ALASKA BH-0950-(1)/69684 2013

N13

Hole diometer
Etevation(ft) X \—‘ 1) The test hole logs depicted graphically in these drowings are distillations of the original field
100 STATION / OFFSET: XX#XX FEET RT or LT 25 i) Depth(1t) logs, based on post—fisld investigation review and onalysis. These drafted logs include changes
F S~ Grophic materiols description : mode to field descriptions based upon laborotory test dato, review ond onalysis. Detailed field
oz Stratum contact observotions of rock and soil sompled during the drilling program are not reproduced in the
£ 5.0ft drafted logs.
: _[Esthw!ed stratum contact 2) Description of soils follows Aloska Geotechnical Procedures manual.
85 - gt e e — — =l L N AR e i Classification of soils follows Unified Soil Clossification System (ASTM D2457).
DbG.s:;rxg Y 3) The test hole logs from these sheets are an integrol port of the Foundation Geology Report. See Construction Contract
Water Bid Docurnents — invitation to bid/hotice to bidders. Important informotion obout the test hole logs end the foundation
: Dote: SILTY GRAVEL (GM) investigation Is contained in the report. The test hole logs are not severable from and cannot be completely and
90 - GRAVEL (GW) CLAYEY GRAVEL (6) correctly interpreted without reference to the Foundation Geology Report.
SAND (SP) SILTY SAND (SM)
SAND (5W) CLAYEY SAND (5C)
85 - SILT (ML) ORGANIC SILTS (OL)
. SILT (MH) ORGANIC CLAYS (OH)
CLAY (CL)
o CLAY (CH)
” ORGANICS OR PEAT (PT)
= COBBLE OR BOULDER INDICATED BY DRILL REACTION OR CORE
: £ 1cE
o
75 3 WEATHERED BEDROCK (Strength Grade, Weathering Grade)
o
§ BEDROCK (Strength Grade, Weathering Grade)
8 COAL
RQD X = Sum of lengths of core pit > 4" / total length of run
70 - UCS = Unioxial Compressive Strength, PSI
L = Longest length of core in run .
S = Shortest tkength of core in run 3206
SAND with Silt USCS soil namne :
65 p200 = 8% X passing the #200 (0.075mm) sieve
So=42% ~———— X sond, retoined on #200 (0.075mm) sieve
ond passing #4 (4.75mm) sieve
Gr=50% ~——— X gravel, retained on #4 (4.75mm) sieve
6‘0‘- Moisture=5.0% =——— moisture content TYPICAL PENETROMETER TEST LOG
: Org=10% --——— orgonic content
| PI=8 o plasticity index DATE: Date begun — Dote completed
' L=18 - liquid limit ELEVATION: Ground elevation ot test hole
M = USCS clossification = STATION / OFFSET: XX+XX FEETRT or LT
55 PP=2.0 - pocket penetrometer (ton / SF)
- | Tv=2.0 torvone (ton / SF)
i GRAPHICS: (double symbols with split grophics may be used fo indicate N
l combinations of soil types) ﬂ
i - —— ~ - 48.01t
50 07-3533 = soil somple number (year — somple numnber) ]
* [ SPT = blow count / ft. (total blows for second and third 6" increment) with ‘
standard penelration test sampler w/ 1.4 ID, 2° 0.D. wusing a CME -
Interval sampled with outohammer with 140 Ib. hammer and a 30" freefall latest edition AASHTO - ' -
p recovery shaded [ T 206 (ASTM D1586). \g ‘EI (
i | SPTeo = same as SPT excepl, instead of CME outohamer, the cathead/fope £13
| | method wos used. 5 BI
2
! SS = blow count with 2" LD., 2.5" 0.0. sompler driven by o 340 1b. CME § Q\g
[ | autohammer with a 30" freefall. 8 [
a0 - MC = blow count with 2.5" 1.0., 3" 0.D. sampler driven by a 340 Ib. CME | Practicol refusal with
\_ovtonammer with a 30" freefoll. | penetrometer {est\
X}—indicates no valid SPT | N\
= —Indicates somple from auger flight | e ___\,
35: lcs] Continuous sompler 1 T S T = Tk h e =
Indicates sompler refusal. Refusal defined as 50 or more blows per 6" 0 100 200 Joo 400 500 600 700 800 900 1000
increment, 100 totol blows, or no movernent observed with 10 successive BLOWS / FOOT
: Clows. Bottom of hole (BOH)
J0 L-E— Vane shear test, undrained shear strength, PSF JIES:
STl Thin wolled sompler pushed. Lo oo Lo o e o0 Penetrometer W/2.5" 0.0, with o CME AUTOMATIC
Bottom of hole (BOH) Total depth Hommer using a 340 Ib. weight ond a 30" freefoll
e i PETERSON CREEK BRIDGE
= powrs STATE OF ALASKA
. > ngneer
DRAWN BY: PPUUE | CHECKED: DEPARTMENT OF TRANSPORTATION AMALGA HARBOR ROAD
AND PUBLIC FACILITIES T e (R
SR e = paCEe o L T L Y TEST HOLE & PENETROMETER LEGEND |pwc no. 13
WG. NO.




HOLE NO. S13-THO003
DATE: 1/6/13 TO 1/6/13
ELEVATION: 27.00°
STATIONLOACATION: 24+04, 2° LT

ELEVATION (FT)

HOLE NO. S12-PN0002
DATE: 1/5/13 TO 1/6/13
ELEVATION: 27.5°
STATION/LOACATION: 24+50, 5°' RT

PROJECT DESIGNATION YEAR
BH-0850-(1)/69684 2013 | N4

STATE
ALASKA

&

HOLE NO. S13-THOO0O01
DATE: 1/3/13 TO 1/4/13
ELEVATION: 27.00"
STATION/LOACATION: 24+54, 8°' LT

ELEVATION (FT) DEPTH (FT) LOH. 2750 BLOWS/Tt (o5 i ELEVATION (FT) DEPTH (FT)
27.001t CHIPSEAL o5t = o 27.00% i BRIDGE DECK
) SPT\ Brown, g 1o coorse graned, poorly - 1% = 1 P Brown, poorly graded SAND with ST and Gravel - "
= 4 groded SAND with Silt ‘ond Gravel - —~ 8 = (SP-SH), moist, (FlLt) Zaon
= ¥ spr \(SP~SM), wet, (Fil) z 7 i /7 /| 4|spr Dark gray SILTY SAND with Gravel (SM), wel, fine .
s l 16 THOO03—1 p200=22.1% So=553% i I = / idl g;a/'/;gd gyl;aval, fine to coarse grained sond, non
20—~ of 6r=22.6, Moisture=13.3% (SM) = 20— 19 | 20— i”’,*“".s”,'”c’-s;z%?? 46.5% Som36.2 5,:,2 5 SR
= 9.0t =] B oisture=41. =NV,_PI=NP, /-
[ rown, non plastic URGANIC 1000 A N,’; | — $P7' Dork groy, interbedded SILT with Sand and SILT (ML) -
| ; Wit -
[~ SLT (OL), wel £ — 72 - wel, non” plastic to low plasticity silf, fine grained
3 ! Gray, non plostic SILT (ML), wel, some = — 71 = | sand 7
[y T rﬁi’-;;a%?m;d sggg 91.8% So=8.2% Gr=0.0% - - ,’_{ = 70010 E2 25’2‘?? 52‘5 %7/%0 ML(}'masx =
1 - 2. =971, 0=, 3 n | = | loisture=. =26, PI=NP, =
R / 19 Mttro=a 5% 255" i " 3% = Espf THOOO1-3 p200=95.6% So=4.4% Gr=0.0% =
10— e THODO3-4 p200=89.2% So=10.6% Gr=0.0% - 10— 17 1 ot dl A% Lokl ProNE . 3
ZEht uo/sfy,,=3‘§,5g LL=30, PI=NP, (ML) = ] ;g’ = L - Moisture=41.4% LL=31, PI=NP, (ML) -
— 5 SPT THOD03-5 p200=86.8%, Sa=11.5% Gr=17% - -~ 17 4 SPT THOOO1-4 p200=84.4%, Sa=156% Gr=0.0%
= 1 I Vorstiread R Loy Pt tug % i % = ? = Moisture=S5.4x L1=26, PI=NP. (]
~ 3 = 1 MR = 0k 7
— 8 - — 1 OO
=~ @5/’7’ THO003—-6 5p200=85.7x So=13.0% Gr=0J3% - - 2/ o 1
A = Moisture=55.6%, LL=43 Pi=NP, (ML) -~ ] ;g . ; =
- - — 15 = & =
= - — 78 =) =
SPT THO003-7 p200=92.4% So=7.6X Gr=0.0. ~ 17 O\SPT THOOO1-5 p200=95.0% So=4.9% Gr=0.1% =
= E Moisture=54.8% LL=4§, p7,-_-g ffa ) i = = ;g = § U Moisture=47.2% LL=35, PI=NP, (ML) =
- : o 2 N7
el s gty AR ER = i )
[ loisture=54, = = - o ]
10 ——— : ’ - -10— 16 —-10—— =
= = - — % e . 3500
) ] = e Medium gray, low plasticity, slightly organic SILT (ML), -
- ' (<1$PT BOULDER or BEDROCK \'ng g;; 3 ’,Z- I E| SPr1, wel, somge ine gnf/:'nad sa%_d, &caé/‘ong/ muscle s(he/s, N
B.O.H. 39.5ft g 1 2 P thinly bedded, medium grained blebs of possible
[= 1 47 . | orgonic material disseminated in the lower portions of
L 1 74 | the unit (not fiberous ororgonics)
= 7 - | THO001-6 p200=67.7% Sa=11.1% Gr=1.2%
— 20 == | Moisture=49.8% LL=37, PI=5, (ML) =
=20 —— -20— 7’!7’ TR 4 e 480ft
= 79 { - | Dark gray, medium groy and tan, thinnly beddead, v,
s S E SPT. non plastic to low plosticlly SILT with SAND (ML),
7 it \wet, some fine grained sona, bedding is disturbed
=1 21 72 THOO001-7 p200=85.0X%, Sa=150% Gr=0.0%
= : A Moisture=52.9% LL=36, FI=NF, (ML) -
= gg A 7 Gray, non plostic SILT (ML), wel, homogenous .
s s s THO001—-8 p200=96.6% So=3.3% Cr=0.1%
e I Moisture=49.9% LL=30, PI=NP, (ML) i
— 24 A *],SP T/ Dork groy BEDROCK (Interbedded slate ond b\
— 26 TS & Graywacke), close to very close spaced joints olong .ot
4 27| . Ste P / [ bedding plones ot approx. 40° relative (o the core -
— 25 =8 / |C'0/?£ axis, fresh (weathering Grade ), medium weok (R3)
] %z ! ~ o8 Q\ f Joints are smooth and planer.
et .2;; s 3 f \// | Run! ROD=87%
— 39 =7 § 3 \/ CORE Run2 ROD=0%
“lrcog —— = — X/ ————————— — — —700n
S— T : ; 5 8.0.H. 70.0ft )
B.0.H. 71.0ft | =
[/ 100 200 Joo 400 500
BLOWS/FOOT e
50—
0. HEMSTREET GEaLoGsT
DESIGNED BY: CHECKED:
STATE OF ALASKA PETERSON CREEK BRIDGE
. S DONAHUE . £Engheer
DEARNRRL CHECKED: DEPARTMENT OF TRANSPORTATION AMALGA HARBOR ROAD
AND PUBLIC FACILITIES g BRIDGE NO. 0383
n Engineer . Engheer IALS %y :
QUANTITIES BY: CHECKED: STATEWIDE MATER NiasAd® TEST HOLE & PENETROMETER LOGS  |ouc wo 14




HOLE NO. S12-THO109
DATE: 12/2/12 TO 12/2/12
ELEVATION: 27.00"
STATION/LOACATION: 25+16, 0.34° LT

STATE

PROJECT DESIGNATION

YEAR

ALASKA

BH-0850—(1)/60684

2013

Z
wn

&

HOLE NO. S12-TH0109 (CONTINUED)
DATE: 12/2/12 10 12/2/12

ELEVATION: 27.00"

STATION/LOACATION: 25+16, 0.34° LT

ELEVATION (FT) oEPTH (FT) ELEVATION (FT) DEPTH (FT)
£zoonr BRIDGE DECK ; 0(,, ~60—1— 77 = : gzo;
— = L Medium gray, non plastic SILT (ML), moist some fine _—
— - — [;spr grained sand, possible relict root structures, indistinct -
i | : bedding, concoidial or flakey partings -
== = — e =
APy : 207 :
= : E =
= 10.01t -70 —1+— =
— ek 17.0ft CERC o . . - . — 980t
o WATER = - 8 / Tannish gray, plastic SANDY SILT with Organics (MH), moist, —
— o — ® / E gpy moassive (no bedding), with concoidial or flakey porting -
2 Medium gray to dark gray, non plostic SILT with Sond i o S / TH~0109-10 p200=67.6% So=32.4% GCr=0.0% -
] / (ML), moist to wel, thinnly bedded, slow dilatancy = — :a / Moisture=84.6% Pl=11, LL=80, Org=8.7% (M) =
B 2 — 3 /) -
= = — 106.0ft
= / FSPT TH-0109~1 p200=78.68, So=21.4% Gr=0.0%, -80 —— !g 7 Groy, fine to coorse groined SILTY SAND with Gravel (SM), -
- 0= Moisture=39.9% PI=NFP, LL=NV, (ML) 2 - 8 / moist to wel, fine groined grovel, abundant shell frogments —
5 - 8 2
= - - 2 — % / [ﬂspr TH-0109-11 p200=28.6% So=50.6X%. Gr=20.6% =
= ﬁ SPT  TH-0109-2 Moisture=37.1% Z - § / - Molsture=37.8% PI=NP, LL=52, (SM) -
Pt S - / :
— - 5 / Gray to dork groy BEDROCK (Interbedded Slate and i
[ - = =90 I g / Graywacke), close to very closely spoced joints along =
: il SPT 7H-‘070.9—.3 p200=83.4% Sc=16.6%, Gr=0.0% = — ! s bedding plones ot oppox. 40° relative to the core axis, ~118.51t
i____ Moisture=36.3% Pl=NP, LL=NV, (ML) - T : // core. 'resh we%herilarg /Grade 1) medium weak (R3), joints
® = Eg E} ore smooth ond planar i
- 8 ) AWt - 'gu'g \\}//\ \—m—omy-ﬁunr, ROD=12% =
—10——— ': ( Medium gray, low plasticity SILT (ML), moist to wet, =i — UEE \\ CORE  TH-0109-Run2. RQD=23%, -
= ; / some fine groined sand - - \ / iy v
L = — .O.H 126.0f1 d
= E E]SPT TH-0109—4 Moisture=48.0% = e XL
- € d
i % =
— B "
(=42 =
o—F 3
= 8 -
- & [ojser 1101095 p200=97.3% S0=2.7% Gr=v.0% ‘
- 3 Moisture=52.4%, Pl=5, LL=43, (ML)
T 2
-t | 7 |
= 59.0rt
p= E,] ser Medium gray to dark groy, non plostic to low -
plasticity SILT with Organics (ML), moist to wet, some 2
= shell fragments, mottled light gray ond dark gray
= | nodules ond lenses inlerpreted os orgonics (not %
| Ypical fivers)
..40___1__. | TH-0109~6 Moisture=46.4% E
- | / -
= [d]ser  11-0109-7 Moisture=16.0% %
- ‘ =
= | _
e 7, T ‘ i
r / 0\SPT TH-0109-8 Moisture=46.6% g
= | =
-60—I— f A — ——s7.001t
i PETERSON CREEK BRIDGE
STATE OF ALASKA
DRAWN BY: SooMantE CKED: Enghoer
CHE DEPARTMENT OF TRANSPORTATION . AMALGA HARBOR ROAD
AND PUBLIC FACILITIES s
QUANTITIES BY:  fwre | CHECKED £ngheer STATEWIDE MATERIALS \’5 BRIDGE NO_0J82
. T E=| | sTATEWDE MATERILS | g ece TEST HOLE & PENETROMETER LOGS  |ows mo 15




STATE PROJECT DESIGNATION YEAR | T | oo
HOLE NO. S12-TH0108 HOLE NO. S12-THO108 (CONTINUED) ALASKA BH-0950—(1)/69684 2013 | N6
DATE: 10/15/12 TO 10/15/12 DATE: 10/15/12 T0 10/15/12
ELEVATION: 27.00' ELEVATION: 27.00 s
STATION/LOACATION: 25+84, 5.79° RT STATIONALOACATION: 25+84, 5.79° RT
ELEVATION (FT) DEPTH (FT) ELEVATION (FT) DEPTH (FT)
2700t 7 rERT T 0.2t -7 l -97.0ft
i Brown, poorly graded SAND with Z E ] =
= T % St ond Goovel TS, wet. (el = [oser mio108-16 Gr=0.0% Moisture=49.6% -
= /|5 'ser 3 E :
20____: Brown, non plastic SANDY SILT (ML} wet, sond -e.on B -
= // ;gg/s,e:j nearly equal to siit content, sand /s fine = = /E] SPT THO108-17 Gr=0.0% Moisture=47.3% -
~ 7lspr 2 -80—— -
AL &) =
[: | Dark gray, non plastic SANDY SILT with Orgonics 3 1.on s / f
E (ML), wel, fine fiberous dissiminated orgonics = — SPT THO108~18 Gr=0.0% Moisture=47.7% =
l? T THO108-3 p200=53.9% Sa=44.8% Gr=13% - b Medjum gray, low 75'1/%/'!{ SLT g[é gwis to wel, sqtgq ttiﬂef =
P T Wsture=AER Fiet, LAY, (W) : = Sl $5%t RBE Y S IBE] Sodle T N paon
| g g‘ra% non plastic SILT (ML), wet, some fine groined \\:79 b I / SPT %37205‘7.1:9452?37 8.2% Sa=1.8% Gr=0.0% Moisture=52.4% =
E 7 SPT THO108—4 p200=87.9% Sa=12.1% Gr=0.0% < -90 : _ . : ; e
F o B SRR R T T = | A N ot O
— m graoy line grainea, poorly graae wi - [ SPT THO108-20A p200=94.4% Sa=5.6X Gr=0.0% Moisture=73,0. <
= ety Sitt (SP-SM), wet - p= Ml 1 P/gﬂ' u_sf(uﬂ) X x 24 -
— ‘ | . — § THO108-208 /02 0=82.78 So=17.3% Cr=0.0% Moisture=83.6X% -
e I= Medium groy, non plostic SANDY SILT (ML), wet, _27.0f is SN AP COETA (i [
= | / sond s g grained i & SPf
SR O bR A LR ) :
- o St e - - o 5\se7 1010822 Gre6.0% Moisture=50.5% <
= : &3 § T =
= (41557 10108-7 p200=82.5% So=17.5% Gr=0.0% - = rr - ; -

-10 E / sl il o R s = . // o O e s o Ymediny, grakhad (sand. <
i 2 =l A*6pT 1H0108-23 p200=45.7% Sg=536, Gr=0.7% Moisture=106.2% -136.01t
= 2 -mo—t 8V Org=B6% =1z, L1=95 (M) -

L s Espr THOI0S-8 p200=70.0% So=21.0% Cre0.0K - - & -

5 Moisture=38.0% PI=NP, LL=NV, (ML) N =
C 8 / - — 3 6|SPT THDI08-24 Molsture=62.8% .
=P : £V : e ol . :
— £ Elspr THO108-9 p200=94.4% S0=5.6%. Cr=0.0% = — /J Ton ond brownish dqrax de/as(/c SILT with Organics (MH),moist, very \\:

-20—+— @ = o=, =, — 4 thin well preserved bedding, some shell frogments, indistinct fine 144, 0f1

2 =5 § Woisiors 4%'5‘ PI=NF, UU=35, (ML) = — v, IEI organics ﬁ/lh/n the beddinyg plones e - |
- = = SPT THO108-25 p200=69.3% So=J30.7% Gr=0.0% Moisture=111.2% =
z Eyr - -120 —+ / Org=7.2% Pl=24, LL=105, (W, -
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EXECUTIVE SUMMARY

CASCADE CREEK HYDROLOGY AND HYDRAULIC REPORT

A hydrology and hydraulics study was performed by PND Engineers, Inc. (PND) upon request from the
Alaska Department of Transportation and Public Facilities (AKDOT&PF), to provide essential bridge design
parameters and recommendations in regards to scour protection for the proposed bridge across Cascade
Creek. The study includes an analysis of predicted design flows, and a detailed evaluation of hydraulic
conditions at the proposed bridge.

The hydrology for the crossing was determined by utilizing regression equations established by the United
States Geological Survey (USGS) to estimate flood magnitude and frequency. Inputs for the equations
included the size of the watershed and mean annual precipitation. The analysis of hydraulics utilized the
United States Army Corps’s (USACE) Hydrologic Engineering Center-River Analysis System (HEC-RAS) to
predict water surface elevations at the bridge and all river cross-sections, as well as predict conveyance
and velocity distributions. Essential input parameters for the HEC-RAS model included: Surveyed cross-
sectional data along the reach and estimated Manning’s roughness values.

Based on the hydraulic analysis, the following parametgfs for the btidge design were determined:
e The predicted 100-year and 500-year flood elevations were 160.3 and 161.1 feet (MLLW).
e The minimum low chord elevation of.the proposed bridge should be 163.3 feet (MLLW).

® |Installation of Class Il riprap is recemmeéended along the upstream embankment in the vicinity of
the stream, and along thesbfidge labutments. Two well-graded aggregate filter layers are
recommended between the native subgrade and the riprap.

e There is no additional backwatef expected for a 100-year and 500-year flood event.
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CASCADE POINT FERRY TERMINAL
CASCADE CREEK H&H REPORT

1. INTRODUCTION

Juneau, AK is the capital of the U.S. State of Alaska, and it is located along the Gastineau Channel and the
Alaskan panhandle as shown in Figure 1. Downtown Juneau is located at the base of Mount Juneau and it
is located across the channel from Douglas IslandError! Reference source not found..

The proposed Cascade Point Ferry Terminal is located north of downtown Juneau approximately 42 miles
along the Glacier Highway as shown in Figure 2. The creek flows through the Tongass National Forest,
which is the largest U.S. National Forest at 16.7 million acres. Most of its area is temperate rain forest and
is home to many species of endangered and rare flora and fauna. Cascade Creek runs through spruce and
hemlock forests, and the terrain tends to be steep. The only improvement along the creek is the current
and proposed bridge crossing.

The scope of the project includes an improved access road, uplands staging area, and marine facility
improvements to provide a fully functioning ferry terminal facility for Alaska Marine Highway System
(AMHS). The proposed terminal will be located on a privately owned parcel of land leased to the Alaska
Department of Transportation and Public Facilities (AKDOT&PF), located approximately 30-road miles
north of Auke Bay in Juneau, Alaska. This strategic location is€xpected to reduce AMHS vessel operating
expenses by reducing travel time on the Northern Lynn Canal route (PND, 2024a).

The report summarizes the hydrologic and hydraulict(H&H) analysis and design for the Cascade Creek
crossing.

Juneau, AK

P
150

w

4

s Cascade Creek ##d

{
Google Earg_E N

Figure 1: Location of Cascade Creek in relation to Juneau, AK.
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Cascade Creek "

Cascade Point

Cascade Creek crossing

Figure 2: The location of the Cascade Creek crossing near MP 42 of the Glacier Highway.

2. PROJECT DESCRIPTION AND'ALTERNATIVES

The Juneau Cascade Point Ferry Terminal Project is a collaborated effort between the AKDOT&PF and
Goldbelt, Inc. with the primary objettive of constructing a new Alaska Class Ferry (ACF) seasonal homeport
(PND, 2024a).

The existing bridge across Cascade Creek requires replacement to meet AKDOT&PF standards and the
anticipated loading requirements. PND presented two bridge alternatives as part of the PND (2024a)
Alternatives Analysis deliverable:

® Precast Concrete Alternative
e Pre-engineered Steel Bridge

Based on AKDOT&PF bridge design preferences, a precast concrete bridge is the most likely design
alternative (PND, 2024a) which also provides the lowest profile structure. Therefore, the hydraulic
analysis at Cascade Creek was performed based on a preliminary design of a precast concrete bridge.

Figure 3 shows a preliminary bridge site plan with testhole locations that were recently drilled as part of
PND’s uplands geotechnical investigation. Figure 4 shows bridge elevations and the locations of the
concrete abutments at the centerline of the proposed bridge.

The proposed low chord elevation at the upstream edge of the proposed 50-foot-long precast bridge is at
approximately 163.8 feet Mean Lower Low Water (MLLW). The proposed width of the bridge is 30 feet.
The new bridge proposed location is roughly 30-feet upstream from an existing pioneer road bridge.

2 May 2025
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Figure 4: Proposed bridge elevations at centerline of bridge (PND, 2025).

3. EXISTING HYDROLOGIC AND HYDRAULIC CONDITIONS
3.1 SITE VISITS

PND engineers conducted a site visit on October 10", 2024 to collect required field data and flag cross-
sections for PND’s surveying crew. Discharge and the water surface elevation were measured immediately
upstream of the existing bridge crossing as shown in Figure 5. Discharge was measured with a Hach FH950
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portable flow meter. Discharge and the water surface elevation were measured to be 7.6 cubic feet per
seconds (cfs) and +153.48 feet (MLLW), respectively.

A surveying crew from PND conducted a field survey of flagged cross-sections on October 28" — 29", 2024.
Eleven cross-sections were surveyed, with three of the cross-sections located downstream of the crossing
(Figure 6), and eight of the cross-sections located upstream of the crossing as shown in Figure 7. The
vertical datum of the survey was mean lower low water (MLLW=0.0). Horizontal control was defined by
the AKDOT Eldred Grid, which is a custom projection developed by the AKDOT&PF specifically for the
Glacier Highway Extension Project NO. 69583.

The friction slope between cross-sections 0+00.00 and 1+48.58, 0+00.00 and 5+17.01, and1+96.52 and
5+17.01, were 0.1552, 0.1352 and 0.0917, respectively.
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Figure 5: Measurement of streamflow conducted at the time of the site visit on October 10™", 2024.
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Figure 6: Surveyed cross-sections downstream of the existing bridge.
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3.2 HYDRAULICS

Cascade Creek flows through steep terrain in the Tongass National Forest. The channel material in Cascade
Creek is typically composed of large boulders and cobbles due to the high energy of the water flow, as is
typical for most high-gradient streams. Larger rocks have been left behind that can resist erosion in such
conditions. The steep conditions in the creek have developed features such as cascades, which further
contributes to the rocky channel composition. The rocky banks give way to a floodplain that consists of
dense vegetation. Thick brush, abundant debris, and fallen trees make the terrain difficult to traverse.

Cross-section 5+17.01 is located immediately downstream of a 30-foot-tall waterfall with a high
vegetated right bank. Between cross-sections 5+17.01 and cross-section 3+69.73, the vegetated right
bank remains steep and tall, while the left floodplain consists of dense brush with several tree logs.
Further downstream, the right bank becomes gradually less steep. There are a series of cascades
between cross-sections 2+58.38 and 2+18.83 as shown in

Figure 8 A scour hole has developed at cross-section 2+18.83 due to the plunging flow across the cascades
as shown in Figure 9. The scour hole was estimated to be approximately 2 feet deep. There are tall banks
on both sides of the existing bridge between cascades, which facilitates channelized flow even during high
flow conditions.
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There is an approximately 20-foot-tall waterfall immediately downstream of the existing bridge (Figure
10) which ensures no increase in backwater during high flows. Further downstream, there are a series of
cascades, followed by a 40-foot-tall waterfall located approximately 20 feet downstream of cross-section
0+00.00.

Bankfull widths typically range between 25 and 30 feet immediately downstream of the waterfall at cross-
section 5+17.01. The stream becomes gradually narrower further downstream, and bankfull widths are
approximately 15 to 20 feet wide between cross-sections 369.73 and 258.38. At the existing bridge,
bankfull widths range between 20 and 25 feet. Downstream of the existing bridge, bank full widths ranged
between 15 and 20 feet. The friction slope between cross-sections 196.52 and 238.61 is significantly less
steep compared to slopes further upstream of the crossing and also downstream of the crossing. Flow
expansion and a reduction in the friction slope will likely cause a hydraulic jump near cross-section
2+18.83 during a flood event.

The existing channel bed upstream and downstream of the crossing is well armored. The presence of
shallow bedrock will limit any potential scour of the creek bed as well. Due to these factors, scour of the
channel bed is not expected to be a significant concern at the crossing. The channel banks are either well
vegetated or armored by boulders or bedrock. No sign of bank grosion was observed during the site visit.
The lateral migration potential for Cascade Creek is low. Beddoad transport is expected to be the primary
mode of transport, as larger particles could roll and bounce alongithe streambed due to the strong water
flow. Suspended sediment transport is more prevalent ingdower ‘energy streams with finer particles.
Overall, any potential for aggregation or degradation in'Cascade Creek is expected to be low.

No discernable high-water marks were found at the time'of the site visit.

Figure 8: Looking downstream of a series of cascades between cross-sections 2+58.38 and 2+18.83.
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Figure 9: Looking upstream from the existing bridges@across Cascade Creek. A scour hole has
developed directly downstream of a series of cascade roximately 25 feet upstream of the existing

Figure 10: Looking downstream from the existing bridge across Cascade Creek.
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3.3 ICE CONDITIONS

Streamflow is expected to decrease in Cascade Creek during the winter months as precipitation is tied up
in snow and ice. Due to the limited streamflow before freezing temperatures, the formation of an ice
cover in Cascade Creek will have limited thickness. Even during an unusually rapid spring breakup, any
potential superelevation of the water surface as it flows over any existing ice cover/anchor ice will be
limited. Furthermore, the high-energy stream should facilitate fairly rapid ice melt in the channel.
Therefore, ice is expected to have a minimal, if not negligible impact, at the crossing.

3.4 GEOTECHNICAL INVESTIGATIONS

As part of the Juneau Cascade Point Ferry Terminal Upland Geotechnical Site Plan (PND, 2024b), six
boreholes were drilled in the near vicinity of the existing bridge across Cascade Creek. The borehole
samples indicate that the depth to bedrock ranged between 5 to 10 feet at the four borehole locations
near the bridge crossing. Shallow bedrock below the channel bed is therefore likely.

4. HYDROLOGIC ANALYSIS

Hydrologic analysis was completed using regression equations developed by the United Stated Geological
Survey (USGS) and released as part of Scientific Investigations Report 2016-5024 (Curran et al., 2016). The
regression equations are based on annual peak-flowfdata,through water year 2012 and they were
compiled from 387 stream gages on unregulated streams with at least 10 years of record.

The watershed for the Cascade Creek crossing is part of Regional Skew Area (RSA) 2. The temperate, moist
climate of RSA 2 reflects the maritime influefce of the Gulf of Alaska. The mean annual precipitation is
significantly higher than for RSA 1. For RSA2, the median value of the mean annual precipitation for the
study basins is 145 inches. Floods are more ¢@mmonly generated by rainfall, which generally occurs in the
autumn and winter (Curran et al., 2016).

The drainage area was delineated usingglight Detection and Ranging (LiDAR) data and digital imagery
collected by WSI (Watershed Sciences) in 2013 for Juneau and surrounding areas. Mean annual
precipitation data was available through the Parameter-elevation Regressions on Independent Slopes
Model (PRISM) Climate Group which operate out of Oregon State University. The delineation of the
watershed for the Cascade Creek crossing is available in Appendix A. The size of the basin area and the
mean annual precipitation for the basin, were estimated to be as follows:

® Basin Area: 1.4 square miles (mi?)
® Mean Annual Precipitation: 99 inches

Table 1 shows annual exceedance probability (AEP) flows for the Cascade Creek crossing using the
regression equation available in Curran et al. (2016). The 100-year (0.01 AEP) and 500-year (0.002 AEP)
stream flows were estimated to be 486 and 650 cfs, respectively.
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Table 1: Cascade Creek design flows (cfs).

0.04 0.02 0.01 0.005 0.002

0.5 AEP 0.2 AEP 0.1 AEP

AEP AEP AEP AEP AEP
137 216 276 356 418 486 555 650

5. HYDRAULIC ANALYSIS

A Hydrologic Engineering Center — River Analysis System (HEC-RAS) numerical model was developed to
analyze the hydraulics at the Cascade Creek crossing. HEC-RAS is designed to perform one-dimensional
hydraulic calculations for a full network of natural and constructed channels, overbank/floodplain areas
and levee protected areas. Furthermore, HEC-RAS calculates water surface profiles for gradually varied
flow in natural or constructed channels for both steady and unsteady flow conditions, and can compute
movable boundary sediment transport for quasi-unsteady and fully unsteady flow conditions.

For Cascade Creek, one-dimensional water surface profiles were computed using HEC-RAS for both
existing and proposed conditions.

5.1 HEC-RAS MODEL #1 - EXISTING CONDITIONS

Before simulating proposed conditions, existing hydraulic conditions observed during the site visit on
October 10%, 2024 were simulated using HEC-RAS™The HEC-RAS model was developed based on 11
surveyed cross-sections, and 11 interpolated.cross-se€tions as shown in Figure 11. The existing bridge was
added to the HEC-RAS model; however, it did) not have any impacts on the hydraulics at the crossing.
Based on surveyed conditions, the upstreamand dewnstream boundary conditions were set as follows:

e Upstream: Normal Depth $=0.0917
e Downstream: Normal Depth S=0.1552

A steady flow simulation was performed using the measured discharge of 7.6 cfs. The Manning’s
roughness value for the floodplain was set to 0.21 to account for the dense terrain. An iterative approach
of gradually increasing the Manning’s roughness value was employed to determine the composite
roughness for the channel bed and banks. A Manning’s roughness of 0.14 yielded a simulated water
surface elevation of 153.38 feet (MLLW) at cross-section 209, which closely correlated with the measured
water elevation of 153.48 feet (MLLW). Furthermore, a comparison between the simulated and measured
slopes between cross-sections 218.83 and 196.52 revealed close agreement as well. See Appendix B for
the simulated water surface elevations based on the measured discharge of 7.6 cfs.
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Figure 11: Geometric data for HEC-RAS Model #1 of Cascade Creek.

5.2 HEC-RAS MODEL #2 - PROPOSED CONDITIONS

The proposed precast concrete bridge alternative was incorporated into the HEC-RAS model for Cascade
Creek. The proposed bridge was added at RS #212.0. The HEC-RAS model was developed based on the 11
surveyed cross-sections, and 15 interpolated cross-sections as shown in Figure 12. The distance between
cross-sections was shorter directly upstream of the bridge to prevent large jumps in energy losses
between the cross-sections.
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Figure 12: Geometric data for HEC-RAS Model #2 of Cascade Creek.

Based on the steep slope of the channel bed, rapidly varying flows were expected. Transitions between
subcritical to supercritical flow, and supercritical to subcritical flow are likely to occur. As the energy
equation is not considered to be applicable whenever the water surface passes through the critical depth,
the momentum equation was selected for all design flows.

To realistically account for the presence of a waterfall directly downstream of the existing bridge, an inline
structure, in the form of a weir, was added at Cross-section (XS) #178.95. The weir had a width of 9 feet
and the weir coefficient was set to 2.6. The upstream and downstream embankment slopes were set to 2
(horizontal) to 1 (vertical) (2H:1V).

For high-gradient streams the water depth and friction slope are important factors to consider when
estimating the Manning’s roughness value. Robert D. Jarrett developed an equation to predict the
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Manning’s roughness coefficient by analyzing the results of a large selection of field studies and
measurements of high-gradient natural streams in the Rocky Mountains of Colorado as outlined in Jarrett
(1984). The data implied that the Manning’s roughness coefficient noticeably decreased with depth and
increased with friction slope. Based on a thorough review of the findings in Jarrett (1984), a composite
Manning’s roughness of 0.085 was deemed to be a representable roughness value for the channel bed
and banks. For the floodplain, the Manning’s roughness was set to 0.21 to account for the densely
vegetated terrain.

The upstream and downstream boundary conditions were set as follows:

e  Upstream: Critical Depth
e Downstream: Critical Depth

5.2.1 100-YEAR & 500-YEAR WATER SURFACE PROFILES

The 100-year flood elevations were simulated using HEC-RAS as shown in Figure 13.

[ Cascade_Creek_Final _ Plan: New_Precast_Concrete_Bridge 2/19/2025

Cascade Creek Ste 1 Legend
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Figure 13: The 100-year predicted flood elevations for proposed conditions using HEC-RAS.

As shown in Figure 13, super critical flow is expected upstream of the proposed bridge. As the conveyance
increased, and average velocities reduced significantly at the bridge crossing, HEC-RAS simulated a
hydraulic jump, which caused a rise in the water surface elevation directly upstream of the bridge. Figure
14 shows a close-up view of the predicted 100-year and 500-year flood elevations at the proposed bridge
crossing. The predicted flood elevations were 160.3 feet and 161.1 feet for a 100-year and 500-year flood
event, respectively, at cross-section 232.
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Figure 14: Close-up view of predicted flood elevations associated with a 100-year and 500-year flood
event at the'proposed bridge.

Predicted velocity distributions for a 100-year flood event at the upstream and downstream end inside
the proposed bridge are shown in Figureyl5 and“Figure 16, respectively. The average velocities were

approximately 4.2 and 6.5 feet per séconds (ft/s) at the upstream and downstream end, respectively, for
a 100-year flood.
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Figure 15: Predicted velocities at the upstfeam end'of the proposed bridge.
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Figure 16: Predicted velocities at the downstream end of the proposed bridge.

Table 2 and Table 3 show predicted 100-year and 500-year flow parameters inside and directly upstream
of the proposed bridge crossing, respectively. The ADOT&PF requires a 3-foot freeboard above the 100-
year flood elevation. Therefore, the minimum low chord elevation of the bridge is recommended to be
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set no lower than 160.3 + 3.0 = 163.3 feet (MLLW). The current proposed low chord elevation shown in
Figure 4 is sufficient to satisfy this requirement.

Simulated water surface elevations using HEC-Ras indicates that proposed conditions will maintain
backwater from existing conditions. See Table B-2 and Table B-3 in Appendix B for a comparison of
predicted water surface elevations for existing and proposed conditions.

Table 2: Predicted flow parameters at the bridge crossing for a 100-year flood event.

Cross-sections

100-YR Flood 212 (Downstream) 212 (Upstream)
W.S. Elev (ft) 156.7 157.4 160.3
Hydr. Depth (ft) 3.7 3.7 4.8
Ave. Velocity (ft/s) 6.5 4.2 5.7

Table 3: Predicted flow parameters at the bridge crossing for a 500-year flood event.

Cross-sections

500-YR Flood 212 (Downstream) ‘ 212 (Upstream)
W.S. Elev (ft) 157.5 158.1 161.1
Hydr. Depth (ft) 4.1 4.3 5.6
Ave. Velocity (ft/s) 7.1 4.7 6.5
5.2.2 SCOUR

The channel bed at the proposed-bridge is well armored as it consists of large cobbles and boulders.
Furthermore, the shallow bedrock at'this site is expected to limit any potential scour that could occur
during a large flood event. The only bed scour that was observed during the site visit was an approximately
2-foot-deep scour hole at cross-section 218, which was attributed to plunging flow.

The banks of the stream also consist of boulders and weathered bedrock, which will limit any potential
bank erosion. While it was not evident from the modeling effort that a 100-year flood event could cause
scour along the footings of the abutments, it is still advisable to install riprap along the abutments. Any
areas that could be prone to long-term erosion should be protected.

5.3 RIPRAP DESIGN

Based on estimated embankment slopes, average flow velocities and hydraulic depths upstream and
inside the bridge opening, equations available in ADOT&PF (2006) were applied to estimate the class of
riprap needed. Reduced water depths and velocities were used to estimate the required size of riprap, as
the bridge abutments are not expected to be influenced by the main channel flows. See Appendix C for
detailed calculations of riprap sizing at abutments. Based on the expected hydraulic conditions during a
100-year flood, Class Il riprap is recommended along the bridge abutments and along the embankment
upstream of the proposed bridge as shown in Figure 17.
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Figure 17: Areas recommended,for scour protection (Class Il riprap).

Figure 18 shows a typical profile view of recommended scour protection along the bridge abutments. The
Class Il riprap will be filled up to the gradée with/ a cut slope of 1H:1V along the bridge abutments. All fill
slopes will have a maximum slope of 1V:2H.

To ensure long-term stability and{effective drainage beneath Class Il riprap scour protection, two well-
graded aggregate filter layers are recommended between the native subgrade and the riprap. The
proposed layer configuration (from topto bottom) of the scour protection is shown below:

Class Il riprap - minimum thickness of 2 feet

4-inch minus crushed rock - minimum thickness of 6 inches
1-inch minus crushed rock - minimum thickness of 6 inches
Native subgrade

o

Based on observations at the crossing, the soil consists of rocks, gravel, sand, and silt. To ensure adequate
gradation of the aggregate filters, it was assumed that the mean grain size of the native subgrade
corresponds to that of medium sand. The aggregate filters were sized in accordance with the guidelines
provided in CIRIA et al. (2007) and USACE (1984). Detailed calculations for determining the appropriate
gradation and size of the aggregate filters are presented in Appendix C.
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Figure 18: Profile view of recommended scour protection along the bridge abutments.

6. FLOODPLAIN MANAGEMENT

The project is outside of any Federal Emergency Managemient Agency (FEMA) mapped floodplain areas.

7. CONCLUSIONS

PND was tasked with performing a hydrolegic and hydraulic analysis of the proposed bridge design at
Cascade Creek. Cascade Creek is a"highsenetgy stream that flows through steep terrain. The stream
consists of a series of cascades andywaterfalls in the vicinity of the proposed crossing. The channel bed
and banks consist of large boulders, cobbles, and weathered bedrock.

Flood magnitudes associated with a 100-year and 500-year flood event were computed using regression
equations developed by the USGS. The mean annual precipitation of 99 inches and a basin size of 1.4
square miles were required inputs for the regression equations. The magnitude of a 100-year and 500-
year flood event were estimated to be 486 cfs and 650 cfs, respectively.

One-dimensional steady flow calculations were performed using HEC-RAS to simulate the hydraulic
conditions at the proposed precast concrete bridge during a flood event. During a large flood event,
there’s potential for supercritical flow upstream of the crossing, while subcritical flow is expected inside
the bridge. Flood elevations were predicted to be 160.3 feet and 161.1 feet (MLLW) for a 100-year and
500-year flood event, respectively, directly upstream of the proposed bridge. By accounting for a required
freeboard of 3 feet, the minimum low chord elevation of the proposed bridge should be set at an elevation
of 163.3 feet (MLLW). There is no additional backwater expected for a 100-year and 500-year flood event.

Riprap Class Il is recommended as scour protection along the bridge abutments and along the upstream
embankment in the vicinity of the stream. All temporary cut slopes will have a slope of 1H:1V, while all fill
slopes will have a maximum slope of 2H:1V. Two well-graded aggregate filter layers are recommended
between the native subgrade and the riprap.
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8. HYDROLOGIC AND HYDRAULIC SUMMARY
Table 4 shows a summary of the hydrologic and hydraulic analysis results at the Cascade Creek crossing.

Table 4: Hydrologic and hydraulic analysis summary at the Cascade Creek crossing.

Drainage Area (mi?) 1.4

Exceedance Probability (%) 1 0.20
Return Period 100-year (Q100) | 500-year (Q500)
Discharge (cfs) 486 650
Water Surface Elevation (ft) 160.3 161.1
Anticipated Backwater (ft) 0 0
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Figure A-2: Delineated wate r'the Cascade Creek crossing using Global Mapper v23.

Table A-1: Estimated annual exceedance probability discharge, in cubic feet per second.

Coefficient Coefficient Coefficient Q (cfs)

0.5 0.944 0.836 1.023 137
0.2 2.47 0.795 0.916 216
0.1 4.01 0.775 0.865 276
0.04 6.53 0.755 0.816 356
0.02 8.79 0.743 0.787 418
0.01 11.4 0.732 0.764 486
0.005 14.3 0.723 0.744 555
0.002 18.7 0.712 0.721 650
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Figure B-1: Predicted water surface elevations for measured discharge using HEC-RAS.
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Table B-1: HEC-RAS output based on the measured discharge of 7.6 cfs — existing conditions.

. Profile Output Table - Standard Table 1

File Options Std.Tables Locations Help

HEC-RAS Plan: Ext wbridge River: Cascade Creek Reach: Site 1 Profile: 2024 Measurement

Reach River Sta |Profile Q Total | Min Ch El [W.S. Elev| Crit W.S. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area|Top Width |Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ftfs) | (saft) (ft)
Site 1 517.01 |2024 Measurement 7.60 180.98 181.68 181.49 181.74 0.106166 2.01 3.77 8.24 0.52
Site 1 484.31* | 2024 Measurement 7.60 177.80 178.72 178.43  178.76 0.075369 1.66 4.58 10.28 0.44
Site 1 451.61* |2024 Measurement 7.60 174.63  175.53 175.34  175.58 0.136834 1.84 4.12 12,51 0.57
Site 1 418.91 |2024 Measurement 7.60 171.45 172.26 171.95 172.31 0.063999 1.77 4.30 7.67 0.42
Site 1 394.32* | 2024 Measurement 7.60 169.74 170.49 170.30 170.54 0.082038 1.72 4.43 10.20 0.46
Site 1 369.73 |2024 Measurement 7.60 168.03  168.86 168.56 168.89 0.050942 1.47 5.17 10.31 0.37
Site 1 351.05* | 2024 Measurement 7.60 167.31 168.05 167.76 168.08 0.036421 1.22 6.22 13.01 0.31
Site 1 332.37 |2024 Measurement 7.60 166.59 167.09 166.94 167.12 0.087441 1.48 5.13 15.75 0.46
Site 1 313.61* | 2024 Measurement 7.60 164.98 165.65 165.44  165.68 0.066378 1.43 5.31 13.79 0.41
Site 1 294.85 |2024 Measurement 7.60 163.37 164.06 163.93 164.11 0.111745 1.75 4.33 12.20 0.52
Site 1 276.62* | 2024 Measurement 7.60 161.18 161.82 161.68 161.89 0.133871 2.04 3.72 9.62 0.58
Site 1 258.38 |2024 Measurement 7.60 159.00 159.63 159.46 159.69 0.107775 1.99 3.82 8.63 0.53
Site 1 238.61* | 2024 Measurement 7.60 155.90 156.40 156.36 156.52 0.309602 2.81 2.70 8.07 0.86
Site 1 218.83 | 2024 Measurement 7.60 150.21  153.41 150.74 0.000181 0.22 34.93 16.68 0.03

Site 1 209 2024 Measurement 7.60 152,48 153.38 153.12 0.050756 1.21 6.26 16.97 0.35
Site 1 196.52 | 2024 Measurement 7.60 15149 152,66  152.53 0.063336 1.39 5.48 13.88 0.39
Site 1 186.85 Bridge

Site 1 170 2024 Measurement 7.60 135.19 136.29 17727 0.75 10.17 25.42 0.21

Site 1 148.58 | 2024 Measurement 7.60 135.04) 135.59 0.133763 1.44 5.27 22.91 0.53

Site 1 127.66* | 2024 Measurement 7.60 0.089344 1.75 4.33 10.22 0.47
Site 1 106.74 | 2024 Measurement 7.60 0.195198 2.23 3.41 9.70 0.66
Site 1 71.16% |2024 Measurement 7.60 0.130525 2.28 3.33 6.98 0.58
Site 1 35.58* | 2024 Measurement 7.60 0.248053 2.85 2.67 6.53 0.79
Site 1 0 2024 Measurement 7.60 0.091767 2.01 3.79 7.34 0.49
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Table B-2: HEC-RAS output for a 100-year flood — existing conditions.

Profile Output Table - Standard Table 1

File Options Std.Tables Locations Help

HEC-RAS Plan: Removed River: Cascade Creek Reach: Site 1  Profile: 100-YR
Reach |River Sta |Profile Q Total | Min Ch El |W.S. Elev| Crit W.S. |E.G. Elev |E.G. Slope| Vel Chnl |Flow Area|Top Width|Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (f/f) | () | (aft) (ft)

Site 1 517.01 | 100-YR 486.00 180.98 183.79 183.79 184.81 0.091281 8.13 60.41 31.09 1.01
Site 1 484.31* |100-YR 486.00 177.80 180.74 180.76 181.77 0.095070 8.13 59.75 30.06 1.02
Site 1 451.61* |100-YR 486.00 17463 177.61 177.63  178.67 0.094499 8.25 58.91 29.21 1.02
Site 1 418.91 [100-YR 486.00 171.45 175.05 174.43 175.69 0.040460 6.40 75.96 28.48 0.69
Site 1 394.32* |100-YR 486.00) 169.74 173.92 173.44 174.65 0.043622 6.87 74.47 33.33 0.73
Site 1 369.73 |100-YR 486.00 168.03 171.84 171.84 173.20 0.078627 9.55 60.67 30.92 0.96
Site 1 351.05* [100-YR 486.00 167.31 170.63 170.41 171.47 0.058738 7.41 70.22 35.46 0.85
Site 1 332.37 | 100-YR 486.00 166.59 169.60 169.36 170.42 0.052866 7.62 83.33 40.74 0.82
Site 1 319.86* |100-YR 486.00 165.52 168.79 168.58  169.73 0.055160 8.03 74.85 35.83 0.84
Site 1 307.36* |100-YR 486.00 164.44 168.17 167.79  169.08 0.046977 7.87 73.52 31.59 0.78
Site 1 294.85 |[100-YR 486.00 163.37 166.99 166.99 168.31 0.077343 9.36 57.68 24.89 0.97
Site 1 285.73* |100-YR 486.00 162.28 165.66  165.99 167.41 0.112345 10.67 48.80 22.95 1.16

Site 1 276.62* |100-YR 166.40 #.105544 10.59 49.27 22.03 113

Site 1 |267.50% |100-YR ! . 380116460  10.89  47.53 2130 117
Site 1 [258.38 | 100-R . . \ 106816  10.90  48.44  21.31 1.15
- — —
|site 1 [238.61 ]100-YR 157. . : 0.101696 __ 10.74 _49.30 _ 21.40 1.13

Site 1 209 100-YR 0.012667 4.43 11-3.91 37.37 0.41

Site 1 196.52 | 100-YR 486.00 0.032934 6.55 74.17 20.32 0.60
Site 1 181.0 100-YR 486.00 .82 0.033542 6.60 73.69 20.28 0.61
Site 1 178.95 Inl Struct

Site 1 170 100-YR 486.00 139.52 0.026579 5.39 90.10 30.23 0.55
Site 1 148.58 [100-YR 486.00 138.83 0.038790 6.15 79.05 29.50 0.66
Site 1 127.66* |100-YR 486.00 137.63 0.088043 9.10 53.40 20.84 1.00
Site 1 106.74 | 100-YR 486.00 135.45  0.116996 10.38 46.81 15.46 1.05
Site 1 71.16* |100-YR 486.00 129.90| 0.191453 12.30 39.52 16.59 1.40
Site 1 35.58* |100-YR 486.00 123.67| 0.152642 10.99 44.21 19.46 1.29
Site 1 0 100-YR 486.00 117.46 0.195916 11.30 43.01 22.21 1.43
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Table B-3: HEC-RAS output for a 100-year flood — proposed conditions.

- Profile Output Table - Standard Table 1
File Options Std.Tables Locations Help
HEC-RAS Plan: Precast Concete Bridge River: Cascade Creek Reach: Site 1 Profile: 100-YR
Reach River Sta |Profile Q Total | Min Ch El |W.S. Elev| Crit W.S. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area|Top Width |Froude # Chl
(cfs) (ft) () () () (R/f) | (fts) | (saft) ()
Site 1 517.01 |100-YR 486.00 180.98 183.79 183.79 184.81 0.091281 8.13 60.41 31.09 1.01
Site 1 484.31* |100-YR 486.00 177.80 180.74 180.76 181.77 0.095070 8.13 59.75 30.06 1.02
Site 1 451.61* |100-YR 486.00 17463 177.61 177.63 178.67 0.094499 8.25 58.91 29.21 1.02
Site 1 418.91 | 100-YR 486.00 171.45 175.05 174.43 175.69 0.040460 6.40 75.96 28.48 0.69
Site 1 394.32* |100-YR 486.00 169.74 173.92 173.44 174.65 0.043622 6.87 74.47 33.33 0.73
Site 1 369.73 [100-YR 486.00 168.03 171.84 171.84 173.20 0.078627 9.55 60.67 30.92 0.96
Site 1 351.05* |100-YR 486.00 167.31 170.63 170.41 171.47 0.058738 7.41 70.22 35.46 0.85
Site 1 332.37 [100-YR 486.00 166.59 169.60 169.36 170.42 0.052866 7.62 83.33 40.74 0.82
Site 1 319.86* |100-YR 486.00 165.52 168.79 168.58  169.73 0.055160 8.03 74.85 35.83 0.84
Site 1 307.36* |100-YR 486.00 164.44 168.17 167.79 169.08 0.046977 7.87 73.52 31.59 0.78
Site 1 294.85 [100-YR 486.00 163.37 166.99 166.99  168.31 0.077343 9.36 57.68 24.89 0.97
Site 1 285.73* |100-YR 486.00 162.28 165.66 165.99  167.41 0.112345 10.67 48.80 22.95 1.16
Site 1 276.62* |100-YR 486.00 161.18 164.68 164.96 166.40 0.105544 10.59 49.27 22.03 1.13
Site 1 267.50* |100-YR 486.00 160.09 163.56 163.91  165.38 10.89 47.53 21.30 1.17
Site 1 258.38  [100-YR 164.35 10.90 48.44 21.31 1.15
t %m 10 C4 m £ 24 Co 1 00
IlSite 1 238.61 [100-YR 10.74 49,30 21.40 1.13
Site 1 232 100-YR 5.68 98.12 24.69 0.46
Site 1 212.0
Site 1 196.52 [100-YR 6.55 74.17 20.32 0.60
Site 1 181.0 100-YR .033542 6.60 73.69 20.28 0.61
Site 1 178.95 Inl Struct
Site 1 170 100-YR 486.00 139.52 0.026579 5.39 90.10 30.23 0.55
Site 1 148.58 [100-YR 486.00 138.83 0.038790 6.15 79.05 29.50 0.66
Site 1 127.66* |100-YR 486.00 137.63 0.088043 9.10 53.40 20.84 1.00
Site 1 106.74 |100-YR 486.00 135.45 0.116572 10.37 46.87 15.46 1.05
Site 1 71.16* |100-YR 486.00 129.90 0.191749 12.30 39.50 16.59 1.41
Site 1 35.58* |100-YR 486.00 123.67 0.152461 10.99 44.23 19.46 1.28
Site 1 0 100-YR 486.00 117.46  0.196023 11.30 43.01 22.21 1.43
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Table B-4: HEC-RAS output inside the proposed bridge for a 100-year flood — proposed conditions.

. Bridge Output

>_<

File Type Options Help
River: |Cascade Creek v| Profile: |100-yR |
Reach [site 1 ~] rs: 2120 ~] 8] #|ptan: [Precast Concete Bridge ~]
Plan: Precast Concete Bridge Cascade Creek Site 1 RS: 212.0 Profile: 100-YR
E.G. US. (ft) 160.80 | Element Inside BR US | Inside BR DS
W.S. US. (ft) 160.31 | E.G. Elev (ft) 157.69 157.34
Q Total (cfs) 486.00 | W.S. Elev (ft) 157.42 156.69
Q Bridge (cfs) 486.00 | Crit W.S. (ft) 155.53 155.49
Q Weir (cfs) Max Chl Dpth (ft) 4.72 5.20
Weir Sta Lft (ft) Vel Total (ft/s) 4.22 6.51
Weir Sta Rgt (ft) Flow Area (sq ft) 115.07 74.61
Weir Submerg Froude # Chl 0.39 0.60
Weir Max Depth (ft) Spedif Force (cu ft) 301.33 252.61
Min El Weir Flow (ft) 167.01 | Hydr Depth (ft) 3.73 3.67
Min El Prs (ft) 169.00 | W.P. Total (ft) 34.36 25.04
Delta EG (ft) 3.47 | Conv. Total (cfs) 4503.3 2701.0
Delta WS (ft) 3.65 | Top Width (ft) 30.87 20.35
BR Open Area (sq ft) 510.98
BR Open Vel (ft/s) 6.51
BR Sluice Coef 2.44 6.02
BR Sel Method Momentum 10.29 39.23
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Table B-5: HEC-RAS output for a 500-year flood — proposed conditions.

- Profile Output Table - Standard Table 1
File Options Std.Tables Locations Help
HEC-RAS Plan: Precast Concete Bridge River: Cascade Creek Reach: Site 1  Profile: 500-YR

Reach |River Sta |Profile QTotal | Min ChEl |W.S. Elev| Crit W.S. | E.G. Elev |E.G. Slope| Vel Chnl |Flow Area|Top Width |Froude # Chl

(cfs) (ft) () (ft) (ft) (f/f) | (ftfs) | (saft) (ft)
Site 1 517.01 [500-YR 650.00 180.98 184.22 184.22 185.46 0.084607 8.92 74.24 31.90 1.00
Site 1 484.31* |500-YR 650.00 177.80 181.10 181.20 182.41 0.101735 9.18 70.80 31.05 1.07
Site 1 451.61* |500-YR 650.00 174.63 178.06 178.08 179.32 0.089688 8.99 72.33 29.96 1.02
Site 1 418.91 |500-YR 650.00 171.45 175.62 17490 176.39 0.039113 7.04 93.30 33.74 0.69
Site 1 394.32* |500-YR 650.00 169.74) 174.26 173.89  175.27 0.052069 8.12 87.00 44.11 0.82
Site 1 369.73 | 500-YR 650.00 168.03 172.63 172.63 173.90 0.057719 9.53 97.43 47.47 0.86
Site 1 351.05* |500-YR 650.00 167.31 171.11 170.79 172.13 0.056160 8.19 90.02 49.05 0.85
Site 1 332.37 | 500-YR 650.00 166.59 170.16 169.81 171.13 0.049494 8.36 107.77 49.22 0.82
Site 1 319.86* [500-YR 650.00 165.52) 169.39 169.08 170.49 0.050877 8.76 97.80 44.28 0.83
Site 1 307.36* |500-YR 650.00 164.44 168.80 168.35 169.89 0.044598 8.65 96.31 41.28 0.78
Site 1 294.85 [S00-YR 650.00 163.37 167.58 167.58  169.15 0.072232 10.24 73.17 26.93 0.96
Site 1 285.73* [S00-YR 650.00 162.28| 166.19 166.63  168.29 0.106624 11.75 61.76 25.88 1.17
Site 1 276.62* |500-YR 650.00 161.18 165.19 165.64 167.32 0.104895 11.83 61.01 24.80 1.16
Site 1 267.50* |500-YR 650.00 160.09 164.06 164.57 166.31 12,15 58.94 25.76 1.20
Site 1 258.38  [S00-YR 650.00 159.00 163.06 163.50  165.30 12.15 59.86 22.47 1.18
Site 1 248.5 500-YR 650.00 158.00 162.12 162.50 164.2 11.92 61.25 22,61 115
Site 1 238.61 [S00-YR 650.00 157.00/ 161.10 11.99 60.80 22.56 1.16
Site 1 232 500-YR 650.00 154.60 161.07 6.51 120.59 34.49 0.49
Site 1 212.0 Bridge
Site 1 196.52 | 500-YR 650.00 151.49 157.46 156, 7.16 90.86 22.04 0.61
Site 1 181.0 500-YR 650.00 150.99/ 156.94 15 7.20 90.38 21.96 0.62
Site 1 178.95 Inl Struct
Site 1 170 500-YR 650.00 140.23 0.026742 5.98 108.71 30.77 0.56
Site 1 148.58 | 500-YR 650.00 139.56 0.035625 6.62 98.18 30.07 0.65
Site 1 127.66* |500-YR 650.00 138.43 0.084458 9.82 66.25 22.490 1.00
Site 1 106.74 | 500-YR 650.00 136.43 0.105586 10.92 59.51 16.21 1.01
Site 1 71.16* |500-YR 650.00 130.92 0.198691 13.63 47.69 17.34 1.45
Site 1 35.58* |500-YR 650.00 124.53 0.151996 12.01 54.11 20.53 1.30
Site 1 0 500-YR 650.00 118.30 0.197317 12.48 52.08 23.05 1.46
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Table B-6: HEC-RAS output inside the proposed bridge for a 500-year flood.

. Bridge Output — X
File Type Options Help

River: |Cascade Creek v| Profie: [s00-R |

Reach [Site 1 ~] rs:  [2120 ~| 8] 2|plan: [Precast Concete Bridge ~]

Plan: Precast Concete Bridge Cascade Creek Site 1 RS: 212.0  Profile: 500-YR

E.G. US. (ft) 161.69 | Element Inside BR US | Inside BR DS
W.S. US. (ft) 161.07 | E.G. Elev (ft) 158.49 158.27
Q Total (cfs) 650.00 | W.S. Elev (ft) 158.14 157.48
Q Bridge (cfs) 650.00 | Crit W.S. (ft) 155.99 156.12
Q Weir (cfs) Max Chl Dpth (ft) 5.44 5.99
Weir Sta Lft (ft) Vel Total (ft/s) 4.72 7.12
Weir Sta Rat (ft) Flow Area (sq ft) 137.85 91.35
Weir Submerg Froude # Chl 0.40 0.61
Weir Max Depth (ft) Spedif Force (cu ft) 424.65 363.92
Min El Weir Flow (ft) 167.01 | Hydr Depth (ft) 4.32 4.13
Min El Prs (ft) 169.00 | W.P. Total (ft) 36.18 27.45
Delta EG (ft) 3.44 | Conv. Total (cfs) 5904.5 3612.1
Delta WS (ft) 3.61 | Top Width (ft) 31.93 22,12
BR Open Area (sq ft) 510.98
BR Open Vel (ft/s) 7.12
BR Sluice Coef 2.88 6.72
BR Sel Method Momentum 13.59 47.80
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Figure B-2: Predicted velocity distrib@tion at cross-section 517.01.
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Figure B-3: Predicted velocity distribution at cross-section 484.31.
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Figure B-4: Predicted velocity distribution at cress-section 418.91.
Cascade_Creek_Final Plan: New_PrecastfConcrete_Bridge 2/19/2025
21 + 085 +~ 21 ‘I
1827 Legend
EG 100-YR
1801 WS 100-YR
Crit 100-YR
—/—/
1781 0 fiis
2 fUs
€ 176 4 fis
§ 6 fiis
& e
3 8 ftis
w 174] e
10 fi/s
I
12 fi's
1721 ——
Ground
—
Levee
*
1707 Bank Sta
168 y
100
Station (ft)
Figure B-5: Predicted velocity distribution at cross-section 369.73.
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Figure B-6: Predicted velocity distribution at cress-section 332.37.
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Figure B-7: Predicted velocity distribution at cross-section 294.85.
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Figure B-8: Predicted velocity distribution at cress-section 258.38.
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Figure B-9: Predicted velocity distribution at cross-section 232.
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Figure B-10: Predicted velocity distribution atieross-section 170.
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Figure B-11: Predicted velocity distribution at cross-section 148.58.
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Figure B-12: Predicted velocity distribution at cress-section 106.74.
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Figure B-13: Predicted velocity distribution at cross-section 0.0.
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Appendix C. Sizing of Riprap and Recommended Gradations for Aggregate
Filters
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Table C-1: Riprap sizing calculations based on the Alaska Highway Drainage Manual (ADOT&PF, 2006).

F Riprap Class: z]

class specified. Percentages are by total weight, weights are

Riprap Sizing based on Alaska Highway Drainage Manual (2006)
= 3, 05 L5
Abutments: Riprap Angle: 2 Dso = 0.001 Vy" / (dey ~ Ki'7) (Csg) (Csf)
v, (ft/s) 5.0 Pxge B10-6
d,,; (ft) 3
2 20 felend .5
Ky 0.257 K, = 1-(sin*8/sin’p )°
) (rad)
6 26.6 0.464
B 37 0.646
& 154 =519 / 1.5
Ca 1.00 C\g_-.l-r’ (Ss' l)
Ca 154 1.5
SF 16
D50 (ft) 0.85 Use AK
Lbs 53.8
See AKDOT&PF (2020,
Meet the following gr. or
for each stone
1. Class| 0- to 25 pounds
0-10% more than 50 pounds
2. Classll 50-100% 200 pounds or more
0-15% weighing up to 25 pounds
0-10% weighing more than 400 pounds
3. Class i 50-100% weighing 700 pounds or more
0-15% weighing up to 25 pounds
0-10% weighing more than 1400 pounds
4. Class IV 50-100% weighing 2000 pounds or more
0-15% weighing up to 400 pounds
0-10% weighing more than 5400 pounds
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Table C-2: Recommended gradations for aggregate filters.

Interface #1 Class Il Riprap 4" minus crushed rock

d85 21.3 3.5
de0 18.4 2.9
d50 16.0 2.5
di5 11.1 0.5
Interface #2 | 4" minus crushed rock | 1" minus crushed rock
d85 3.5 0.75
de0 2.9 0.5
d50 2.5 0.4
di5 0.5 0.05 (#16 Sieve)
Interface #3 | 1" minus crushed rock _
d85 0.75 0.020
d60 0.5 0.016
d50 0.4 0.014
d15 0.05 (#16 Sieve) 0.010
Interface #1
d15,pper/ d85unger 3.2 Criteria met
d50upper/ d500wer 6.4 Criteria met
d15,pper/d15unger 22.2 Criteria met
Interface #2
d15,pper/ d85unger 0.7 Criteria met
d50upper/ d500wer 6.3 Criteria met
d15,pper/d15nger 10.9 Criteria met
Interface #3
d15,pper/ d85unger 2.3 Criteria met
d15,pper/d15unger 4.6 Criteria met

Comments
Stability/Retention
Stability/Retention

Permeability

Stability/Retention
Stability/Retention

Permeability

Stability/Retention

Permeability
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Appendix D. Field Notes & USGS Discharge Midsection Method
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Figure D-1: Midsection method at cross-section 209 — Part 1.
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Figure D-2: Midsection method at cross-section 209 — Part 2.
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v-d

SCOC AVIN

Distance From Stream Velocity Velocity Velocity  Average Discharge Percentage
Location Bank (ft) Depth (ft) (ft/s) (ft/s) (ft/s) Velocity (ft/s) (cfs) (%) Comments

Bl 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B2 3.40 0.20 1.50 1.34 1.34 1.39 0.25 0.03
B3 4.30 0.20 0.79 0.62 0.80 0.74 0.18 0.02
B4 5.80 0.10 0.00 0.00 0.00 0.00 0.00 0.00
B5 7.50 0.35 1.20 1.37 1.24 1.27 0.58 0.08
B6 8.40 0.30 0.68 0.54 0.60 0.61 0.19 0.03
B7 9.60 0.40 0.05 0.11 0.12 0.09 0.04 0.01
B8 10.50 0.40 0.00 0.00 0.00 0.00 0.00 0.00 Boulder Blocks flow
B9 11.40 0.50 0.00 0.00 0.00 0.00 0.00 0.00 Boulder Blocks flow
B10 12.30 0.60 0.92 0.86 0.68 0:82 0.44 0.06 Boulder influences flow
B11 13.20 0.70 0.19 0.11 0.12 0.14 0.09 0.01 Boulder influences flow
B12 14.10 1.00 0.54 0.39 0:33 0.42 0.38 0.05 Boulder influences flow
B13 15.00 0.90 1.47 1.51 1.40 1.46 0.85 0.11

B13-2 15.40 0.80 1.72 4 1.83 1:88 1.81 0.65 0.09 Add-on
B14 15.90 0.70 2.21 2.15 2.17 2.18 0.69 0.09

B14-2 16.30 0.70 1.81 176" | 1.92 1.83 0.58 0.08 Add-on
B15 16.80 0.70 1.63 1.61 1.80 1.68 0.53 0.07

B15-2 17.20 0.60 1.72 1.82 1.94 1.83 0.49 0.07 Add-on
B16 17.70 0.40 2.08 1.99 2.02 2.03 0.57 0.08
B17 18.60 0.55 1.20 1.09 1.23 1.17 0.58 0.08
B18 19.50 0.50 1.59 1.20 1.30 1.36 0.48 0.06
B19 20 0 0.0 0.00 Eddy at bank
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Figure D-3: Survey of water surface elevation at cross-section 209.
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Cascade Point Ferry Terminal Preliminary Wetland Delineation Report
Juneau, AK

1 Introduction

PND Engineers, Inc. (PND) was contracted by the State of Alaska Department of Transportation and
Public Facilities (DOT&PF) to provide engineering and environmental consulting services for the
evaluation of a potential ferry terminal facility in Juneau, AK. The upland developments of the proposed
project would include a paved access road, roadway bridge, vehicle parking, fuel storage, utilities, and a
passenger terminal building. Proposed marine infrastructure includes a stern loading facility consisting
of pile supported offshore structures, bridge support float, and a vehicle transfer bridge. Breakwater
structures such as structural wave barriers and rubble mount structures may be necessary due to storm
wave heights.

1.1 Project Location

The proposed project is located at Cascade Point near Berners Bay, at MP 41 of the Glacier Highway in
Juneau, AK at approximately 58.69944°N Latitude, 134.93944°W Longitude, within Section 32, T36S,
R63E, Copper River Principal Meridian. The proposed ferry terminal site is property of the Goldbelt
Corporation and adjacent property is owned by the United States Forest Service (USFS).
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Figure 1. Project area (AK DOT RFP Attachment A, July 2021).

The property is crossed by a u-shaped access road (inaccessible to vehicle traffic) that begins at the
terminus of the Glacier Highway and ends at the shoreline. A rock quarry and rock stockpiles abut the
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access road where the road cuts back to descend into a small valley before reaching the shore. Fill pads
on either side of the access road occupy a bench within the valley at an intermediate elevation between
the shore and the rock quarry. A narrow equipment access road to the top of the quarry takes off from
the main access road east of the quarry.

Mapping focused on the suspected wetland areas as per the City and Borough of Juneau (CBJ) Wetland
Management Plan (WMP) and areas identified where development may occur. All priority areas were
investigated and directly visualized during the field study, although some outer edges of forested
wetlands were inaccessible and boundaries were completed by referencing topographic mapping and
aerial imagery. Where reasonably feasible, wetland areas were directly visited and mapped, but the area
is complex and the wetlands identified may extend beyond the areas visited.

2 Methods

2.1 Background Information Review

Prior to conducting the field investigation, PND reviewed existing data sources for information related
to wetlands in the project area and vicinity. Background data reviewed prior to the wetland delineation
included high-resolution aerial imagery captured by drone (PND 2023), leaf-on and leaf-off aerial
imagery from the City and Borough of Juneau (CBJ 2013), the National Oceanic and Atmospheric
Administration (NOAA) Office of Coastal Management 2013 LiDAR elevations, a wetland delineation
report from 2010 (Bosworth), the CBJ WMP (CBJ 2016), and the National Wetlands Inventory (NWI) maps
and database (USFWS 2023).

Rainfall data, including year-to-date accumulated precipitation for Juneau, was accessed via AgACIS, a
service from the Applied Climate Information System of the National Oceanic and Atmospheric
Administration (NOAA) Regional Climate Centers (NOAA Regional Climate Centers 2023).

2.2 Wetland Determination

PND environmental scientists and certified wetland delineators Brenna Hughes and Schuyler Roskam
conducted a wetland determination survey from September 19 through 21, 2023. Wetland
determinations were made using the three-parameter approach in accordance with the 1987 Corps of
Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement
to the Corps of Engineers Wetland Delineation Manual: Alaska Region (Ver. 2) (USACE 2007), referred to
hereafter as the Regional Supplement.

The investigators walked the general vicinity on September 18 to examine project area topography and
vegetation and prioritize proposed development sites. The target area was thoroughly investigated
during the following three days. Most areas outside the target area were not directly evaluated for
wetland potential. Detailed site information regarding hydrophytic vegetation, hydric soils, and wetland
hydrology was catalogued for 8 data points. See Figure 2 for survey data point locations and target area
boundaries. A soil probe was used at additional locations to quickly examine soil type and water table
depth near wetland boundaries.

Findings were recorded on Alaska Region Wetland Determination Data Forms (Version 2) (referred to
hereafter as Data Forms). Data recorded included site location, description, and wetland determination.
Photos were taken of the general site conditions, as well as soil samples and pits. Data points and site
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features were recorded using handheld global positioning system (GPS). The Data Forms are included in
Appendix A.

In order to meet the USACE definition of a wetland at least one primary or two secondary indicators are
required for each of the three parameters: vegetation, soils, and hydrology.

Sample Points

¢ Upland

e Wetland
| Target Area
[ Goldbelt Parcel

750 1,000 1,250 ft

Figure 2. Target area and sample point locations (imagery from Maxar Technologies, 2017).

2.2.1 Vegetation

Vegetation present in the sample areas was identified to species and noted on the Data Forms. Percent
of absolute cover for each species by stratum (tree, sapling/shrub, or herb) was estimated per the
Regional Supplement. The Alaska Regional Supplement recommends placing short woody perennial
shrubs in the sapling/shrub stratum and limiting the herb stratum to herbaceous vascular species (USACE
2007).

Plot sizes were fit to local topography or plant community distribution (as noted in the Data Forms).
Dominance of each species was evaluated according to the protocol in the Regional Supplement.
Wetland indicator status for each species was determined from the National Wetland Plant List (USACE
2023). The indicator status categories are obligate wetland (OBL), facultative wetland (FACW),
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facultative (FAC), facultative upland (FACU), upland (UPL), or no indicator (NI). Plant species
nomenclature used in this report is typically based on the Flora of Alaska (Ickert-Bond et al. 2019), which
does not always agree with the USACE nomenclature. In such cases, ratings for synonyms were used.
Determinations of hydrophytic vegetation were made based on the Dominance Test or the Prevalence
Index, unless stated otherwise.

2.2.2 Soils

Soils were sampled by hand excavation to at least 18 to 24 inches in depth. Depth, color (by Munsell
Color Chart, 2013), and texture of soil horizons were recorded on the Data Forms. Hydric soil indicators
were evaluated based on the descriptions in the Regional Supplement. Determinations of hydric soil
were made based on the presence of one or more hydric soil indicator(s).

2.2.3 Hydrology

Hydrology was evaluated based on the descriptions of indicator features contained in the Regional
Supplement. The occurrence of surface water as well as the depth to water table or soil saturation
(where present) was recorded for each site. Additional primary or secondary indicators were noted
where found. Determinations of wetland hydrology were made based on the presence of at least one
primary indicator or two or more secondary indicators.

2.3 Wetland Mapping

Test plot locations and wetland boundaries were surveyed using a handheld GPS. Positional accuracy of
field measurements agreed generally with the PND’s high-resolution aerial imagery and was sufficient
for the intent of the survey and scope of this report. The wetland boundaries have not been verified by
a surveyor. Wetland boundaries can vary annually, and precise positioning can be a subjective
determination influenced by contemporary conditions.

2.4 Wetland Classification

Wetlands found within the project area were classified based on the U.S. Fish and Wildlife Service
(USFWS) classification system as described by Cowardin et al. (1979, FGDC 2013) and used in the NWI
(USFWS 2023). This system is based on an evaluation of attributes such as vegetation class and
hydrologic regime.

2.5 Functional Assessment

The investigators assessed delineated wetlands for function and value using the Wetland Ecosystem
Services Protocol for Alaska Southeast (WESPAK-SE, Adamus 2015), and the rapid protocol from the
Nearshore Assessment Tool for Alaska Southeast (NATAK-SE, Adamus and Harris 2016). The delineated
boundaries of each wetland type, or vegetation community within a wetland type, defined the
assessment areas.
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3 Results

3.1 Background Information Review

In order to maximize accuracy, previous information regarding wetlands for this area was compared to
the information gathered during the field study. The NWI indicated that the shoreline of the study area
is composed of estuarine and marine wetlands with alternating unconsolidated and rocky shores. This
was confirmed during the field study. Additionally, the NWI indicates two patches of freshwater scrub-
shrub wetlands north of the target area, and riverine wetlands at Cascade Creek (Figure 3). No other
wetlands were shown by the NWI in the target area. Conversely, a wetland delineation report from 2010
suggested that approximately two thirds of that study’s target area, which overlapped the target area of
ths study, comprised a single large wetland interrupted by a fill pad and road (Figure 4, Bosworth 2010).
CBJ wetland mapping data were accessed through the CBJ parcel viewer. The subject property contains
CBJ-mapped emergent, shrub, and forested wetlands primarily along the shoreline, Cascade Creek, and
within the target area of this study (Figure 5).

E2USN!

RSSI/EMB

N NWI Wetlands

A | Target Area

[ Goldbelt Parcel

[ Estuarine and Marine
i [ Freshwater Forested/Shrub
. [ Riverine

0 250 500 750 1,000 1,250 ft
E— T T

Figure 3. National Wetlands Inventory wetlands in the vicinity of the target area (FWS 2023).
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Figure 4. Wetland delineation boundaries and sample point locations from 2010 (Bosworth 2010).
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CBJ WMP Wetlands

Target Area
] Goldbelt Parcel
I Emergent Wetland
Shrub Wetland

750 1,000 1,250 ft B Forested Wetland

Figure 5. CBJ WMP wetland boundaries (CBJ 2016) on aerial image (imagery from Maxar Technologies, 2017).
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Accumulated Precipitation - JUNEAU LENA POINT, AK
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Figure 6. Precipitation year-to-date (NOAA Regional Climate Centers 2023).

Rainfall data for the project area was accessed via AgACIS as described in Section 2.1. Accumulated
precipitation for Juneau was average for calendar year 2023 prior to the investigation. (Figure 6, NOAA
Regional Climate Centers 2023).

3.2 Delineated Wetlands

The wetland determination identified and classified wetlands in the target area (Figure 7). Wetland
boundaries generally agreed with wetland mapping by CBJ, although delineated wetlands were smaller
in most cases and some areas mapped as wetlands by CBJ were determined to be uplands.

The semi-permanently flooded needle leaved evergreen scrub-shrub wetland (PSS4F) and the semi-
permanently flooded broad leaved deciduous forested wetland (PFO1F) west of the existing access road
(WETO1 and WETO02, respectively) were comparable to the shrub and forested wetland mapped by CBJ
in that area; although it was clear during the investigation that the upslope (northern) sections were not
as expansive as was mapped by CBJ. Similarly, several CBJ-mapped forested wetlands throughout the
remainder of the target area did not satisfy all three criteria to meet the USACE definition of wetlands.
Additional semi-permanently flooded broad leaved deciduous wetlands were delineated in a natural
ditch near the toe of access road fill (WET03), and in a low-laying bench central to the target area
(WETO04). The delineated extents of the intertidal estuarine unconsolidated cobble-gravel shore wetland
(E2US1) aligned well with an emergent wetland mapped by CBJ, although it covered more of the beach
and did not extend as far inland. Intertidal marine unconsolidated cobble-gravel shore wetlands were
also identified and delineated during low tide, and designated BEACHO1. Classifications and areas for
each delineated wetland are summarized in Table 1.
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Table 1 — Details of delineated wetlandsn
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Label Type Classification Area (acres) | Figure(s)
WET01 | PSSaF Semi-permanently flooded needle leaved 514 8
evergreen scrub-shrub
WET02 | PFO1F Serr_n-permanently flooded broad leaved 0.64 8 9
deciduous forested
WET03 | PFO1F Serr_n-permanently flooded broad leaved 0.10 8 9
deciduous forested
WET04 | PFO1F Serr_n-permanently flooded broad leaved 1.26 8 9
deciduous forested
WET05 | E2US1 Intertidal estuarine unconsolidated cobble- 0.43 9
gravel shore
. . . e |
BEACHO1 | M2US1 Intertidal marine unconsolidated cobble-grave 1.10 g
shore
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Delineated Wetlands
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Figure 7. Overview of wetlands delineated features in the target area.

3.2.1 Vegetation

The PSS4F wetland (WETO01) west of the access road was dominated by creeping dogwood (Cornus
canadensis), false huckleberry (Menziesia ferruginea), juvenile western hemlock (Tsuga heterophylla),
and skunk cabbage (Lysichiton americanus). The wetland was characterized by a mosaic of hummocks
and potholes throughout, with skunk cabbage localized in the wettest areas and facultative upland
species growing primarily on hummocks. The sample plot failed both the dominance test and prevalence
index for hydrophytic vegetation, although the investigators determined the vegetation was
problematic. Surface water was present in potholes throughout the wetland, and the water table was
within eight inches of the surface at microtopographic highs. It is likely that relatively recent disturbance
and the placement of fill downgradient had altered the natural hydrology and created wetter conditions
at the site.

Two PFO1F wetlands (WET02 and WETO03) occupied ditches where fill and debris had impounded water
at the access road and the western fringe of the quarry. A sample plot near the lower terminus of WET02
was dominated by red alder (Alnus rubra) in both the tree and shrub strata, and by bluejoint
(Calamagrostis canadensis) and skunk cabbage in the herb stratum. This vegetation community was
present throughout most of WET02 and WETO03, although in some areas western hemlock dominated
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the tree stratum rather than red alder. Dense forest and rough terrain made direct GPS location of the
northern boundary of this vegetation community unfeasible, so topographic contours and aerial imagery
were used to assist placement.

The central PFO4F wetland (WET04) was similarly dominated by red alder in both the tree and shrub
strata at the sample plot, with western hemlock dominating the tree stratum in portions of the wetland.
Skunk cabbage was prevalent throughout, and, along with threeleaf foamflower (Tiarella trifoliata), was
dominant in the herb stratum at the sample plot.

The E2US1 wetland (WETO05) was characterized as a coastal dunegrass (Leymus mollis) meadow that
stretched approximately from mean high water to the upper reaches of the splash zone. Dunegrass was
the sole dominant species; other species present were sea plantain (Plantago maritima) and marsh
cinquefoil (Comarum palustre).

Vegetation at the M2US1 wetland (BEACHO1) was primarily rockweed (Fucus sp.) with unidentified green
algae in some areas. Marine invertebrates were also present throughout the wetland. A full wetland
determination was not made for this wetland because it is below the mean high-water elevation of a
navigable water, and clearly within USACE jurisdiction; however, it has been included in this discussion
for consideration in project design and assessment of impacts.

The tree stratum in upland vegetation communities throughout the study area was dominated by some
combination of Sitka spruce (Picea sitchensis), western hemlock, and red alder. Common shrubs found
in upland plots were Devil's club (Oplopanax horridus), red elderberry (Sambucus racemosa),
salmonberry (Rubus spectabilis), thimbleberry (Rubus parviflorus), oval-leaf blueberry (Vaccinium
ovalifolium), and red huckleberry (Vaccinium parviflorus), creeping dogwood, and false huckleberry.
False lily of the valley (Maianthemum dilatatum) and lady fern (Athyrium filix-femina) were common
herbs in uplands. Skunk cabbage dominated the herb stratum at one upland sample plot and was present
in small patches in uplands throughout the study area, which is indicative of the complex hydrology
discussed further in Section 3.2.3.
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Figure 8. Wetlands delineated in the western portion of the target area

||m Page|12



Cascade Point Ferry Terminal Preliminary Wetland Delineation Report
Juneau, AK

AVWETO:
WETT03

¢, WWEIT04:
: DRAINOA™ = SPO7

'$P06
DRAINO2:

spo4 WEUUS

i o
-+ [ Goldbelt Parcel
g e oy % Sample Points
: TR T i oL Pl o Upland
BEACH 01 ' Seiile e b S © Wetland
P gl e = Delineated Wetlands
Il Forested
- W% Scrub-Shrub
8 Emergent
. 77 Marine
% Drainage
£ I Creek
: I Estuarine

Figure 9. Wetlands delineated in the eastern portion of the target area

3.2.2 Soils

Soils in forested and scrub-shrub wetland plots were typically peat, or peat and muck, underlain by sands
and gravels. The estuarine and marine wetland soils were unconsolidated cobbles and gravel of unknown
depth.

Upland soils were also composed of peat, often very poorly decomposed. The thickness of the peat layer
varied from a few inches to greater than 16 inches and underlying layers were silt loam, sandy loam, or
bedrock. Mineral soil colors ranged from 7.5YR to 10YR with chroma 2.

3.2.3 Hydrology

Hydrology at forested and scrub-shrub wetland data points included universally saturated soils with high
water table and surface waters. The estuarine wetland had very well-drained soils that remained
saturated down to a depth of 10 inches where a freshwater water table was present. Lower on the beach,
water seeped at the surface at approximately the lower boundary of the wetland. Seep water was also
found to not be salty.
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One upland data point also demonstrated saturated soils with a high water table and some surface water
was visible in the plot; however, heavy rainfall over approximately 14 hours prior to sampling likely
influenced the hydrology results, and the plot ultimately lacked hydrophytic vegetation. While assessing
this plot for problematic vegetation, the investigators determined that the topography was generally too
steep for soils to remain inundated or saturated for long periods, except for small, isolated areas within
the plot with microtopographic relief that were too small to be mapped.

The remaining upland plots either lacked hydrology indicators entirely or, in one case, had only a single
secondary indicator (microtopographic relief). Open water and drainages were common in both
wetlands and some upland areas due to the steep topography and shallow bedrock constraining water
flow. Some of these drainages supported small patches of skunk cabbage but generally lacked hydric
soils, a hydrophytic vegetation community, or both. Disjointed patches may have the requisite soils but
were too small to be mapped as wetland within the overall upland forest.

3.3 Functional Assessment

Four wetland types were assessed for wetland function using the methods described in Section 2.5: semi-
permanently flooded needle leaved evergreen scrub-shrub (PSS4F; WETO01), semi-permanently flooded
broad leaved deciduous forested (PFO1F; WET02-WETO04), intertidal estuarine unconsolidated cobble-
gravel shore (E2US1; WETO05), and intertidal marine unconsolidated cobble-gravel shore (M2US1;
BEACHO1). Additionally, two vegetation communities within the semi-permanently flooded broad leaved
deciduous forested wetland type were assessed separately: WET02/WETO03, and WETO04. The grouped
wetlands (WET02 and WETO03) are bisected by road fill, and it is likely that they either formed as a result
of the disturbance or were a single connected wetland at the time of fill placement.

Wetland assessment areas are referred to here by the labels of the delineated wetlands (e.g. WET02/03,
BEACHO1). Wetland function and value scores in the assessment area were generally lower or about the
same (moderate) as the median and range calculated from other wetlands in the WESPAK-SE database.
Function and value scores for each assessment area that were higher than the calculated median and
range are shown in Table 2. Calculator spreadsheets for each assessment area are included in Appendix
D.

Table 2—Wetland functions and values with ratings higher than mean by assessment
area.

Assessment Area | Functions Values and Attributes

e Aquatic Invertebrate Habitat

e Waterbird Feeding Habitat

e Waterbird Nesting Habitat

e Songbird, Raptor, and Mammal
Habitat

e Wetland Sensitivity

e Surface Water Storage

e Sediment and Toxicant

WETO1 - Retention and Stabilization
PSSA4F e Phosphorous Retention

e Nitrate Removal and Retention

e Songbird, Raptor, and Mammal
Habitat e Wetland Ecological Condition
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e Aquatic Invertebrate Habitat * Aquatic Invertebrate Habitat

WET02/03 - e Songbird, Raptor, and Mammal _
PFO1F Habitat Habitat

e Wetland Sensitivity

e Songbird, Raptor, and Mammal

e Pollinator Habitat

e Organic Nutrient Export

e Streamwater Cooling e Aquatic Invertebrate Habitat

WETO04 - e Songbird, Raptor, and Mammal _
PFO1F Habitat Habitat

e Wetland Ecological Condition

e Songbird, Raptor, and Mammal

e Native Plant Habitat
e Stress Potential

i e Waterbird Feeding Habitat
WETO5 — e Songhbird, Raptor, and Mammal

E2US1 Habitat . Songbird, Raptor, and Mammal
e Native Plant Habitat Habitat
e Focal Fish
BE@;S?: B . N/A* e Seaand Shore Birds

e Pinnipeds

*The NATAK-SE calculator produces ratings for two functions only. In this case, function ratings were moderate and lower.

3.3.1 Surface Water and Pollutant Retention

The WETO01 assessment area scored the the highest possible for surface water storage function because
it lacks an outlet; the same is true for retention of sediments and toxicants, phosphorous, and nitrate.
However, the flood potential of the property is low, and the value of surface water storage at this
location is near-zero.

WETO2 similarly lacks an outlet and is hydrologically connected to WETO1 but the WET02/03 assessment
area as a whole did not meet the no-outlet criterion and was assigned a function rating of moderate.
3.3.2 Streamwater Cooling

The WET04 assessment area scored higher than the median and range of database wetlands for
streamwater cooling function. Water moving through this wetland is heavily shaded and only at the
surface during high-precipitation events. Both of these attributes allow water flowing into the wetland
to cool before being discharged.

3.3.3 Organic Nutrient Export

The WETO04 assessment area scored marginally higher than the median and range of database wetlands
for organic nutrient export value. The assessment area is in close proximity (within 300 feet) of the high
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tide line and at a low elevation where it recieves greater input of water, which encourages nutrient
export.

3.3.4 Aquatic Invertebrate Habitat

The WET02/03 assessment area scored marginally higher than the median and range of database
wetlands for aquatic invertebrate habitat because it contained several small patches of ponded water
and dense cover. Other non-tidal wetlands received moderate function ratings because they either had
no standing water or had limited vegetative cover over standing water.

All non-tidal wetland assessment areas scored the maximum for aquatic invertebrate habitat value
because the vegetation class of each was unique to the area within two miles. Land cover outside of the
assessment areas is typically spruce/hemlock forest with little variation, while the assessed wetlands
were characterized by early-successional alder thickets and scrub-shrub. This condition is likely the result
of recent (within approximately 20 years) disturbance at the property and would be expected to develop
into spruce-hemlock forest if left undisturbed longterm.

3.3.5 Waterbird Feeding Habitat

The WETO01 and WETO5 assessment areas scored the maximum for waterbird feeding habitat value. Non-
tidal wetlands in important bird areas that also have ponded water accessible to waterbirds (i.e., with
limited cover) receive a maximum score for this value under the WESPAK-SE model. The WETO1
assessment area fits these criteria. As a tidal wetland, the WET05 assessment area received the
maximum value score for waterbird feeding habitat because it is within an important bird area.

3.3.6 Waterbird Nesting Habitat

The WETO1 assessment area scored the maximum for waterbird nesting habitat value because it has
ponded water with limited cover, is not too steep, and it is within an important bird area. Tidal wetlands
are subject to frequent flooding and the WESPAK-SE model does not score them for waterbird nesting
habitat function or value.

3.3.7 Songbird, Raptor, and Mammal Habitat

All non-marine wetlands scored the maximum for songbird, raptor, and mammal habitat value because
the subject property is adjacent to the Berners Bay Important Bird Area. Function scores for these
assessment areas were variable but higher than the median and range of database wetlands because of
the remoteness of the property, and the limited amount of surface water.

3.3.8 Pollinator Habitat

WET02/03 scored higher than the mean for pollinator habitat function. Piles of woody debris were
extensive near the road margins, presumably remnants from when the road was originally cleared. These
debris piles provide excellent nesting habitat for pollinators, differentiating this assessment area from
the others and from the median and range of database wetlands.
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3.3.9 Native Plant Habitat

The WET04 and WETO5 assessment areas scored higher than the median and range for native plant
habitat function. In both wetlands, groundwater was very near the surface and actively flowing through
during the investigation, as evidenced by outflow in drainage channels and seeping at the shoreline. Both
of these assessment areas have a relatively low potential for invasive species introduction and occupy
landscape positions that are generally conducive to greater native plant diversity. They are also farther
removed from disturbed areas on the property than other delineated wetlands, contributing to the
higher ratings.

3.3.10 Wetland Sensitivity

Assessment areas WET01 and WET02/03 scored higher than the median and range of database wetlands
for wetland sensitivity value. Factors that distinguished these assessment areas from the WET04
assessment area were the presence of ponded water of shallow depth and poor outflow. The WET05
assessment area scored lower than other tidal wetlands because of the abundance of natural cover and
nitrogen fixers upland of the wetland, among other factors.

3.3.11 Ecological Condition

Wetland assessment areas WET01 and WETO04 both scored higher than the median and range calculated
from database wetlands for ecological condition. The factors that set them apart from WET02/03 were
native shrub diversity in WETO01, and the dense canopy and lack of bare ground in WET04. The WESPAK-
SE tidal wetland calculator and the NATAK-SE calculator do not assess ecological condition, so WET05
and BEACHO1 were not scored for this attribute.

3.3.12 Marine Wetland Attributes

The BEACHO1 assessment area scored higher than the median and range calculated from database
wetlands for conditions that support large numbers or high concentrations of focal fish (salmon,
eulochon, herring), sea and shore birds (geese, gulls, cranes, some ducks, loons, grebes, cormorants,
alcids, shorebirds, etc.), and pinnipeds. The assessment area is remote and mostly undisturbed. Boat
traffic and other human disturbance is relatively infrequent and low-impact.

3.4 Additional Waters

Four intermittent drainages were identified during the surveys. Flowing surface water was present in
each of these during the investigation and some locations had channelized. Water from WET04
discharged in two locations on its western and southern boundaries, eventually forming two channels
through early-successional broad-leaved deciduous forest that then converged. The single channel
continued through old-growth mixed forest before emptying into WET05. This drainage was designated
DRAINO1. A second drainage, DRAINO2, began at a culvert under the access road where water continued
at the surface or near-surface down a steep slope. At the toe of the slope, a channel had formed and
continued to the shore where it drained into WET05. Drainage DRAINO3 comprised ditches formed on
the upslope side of fill at the access road and an equipment road that accesses the top of the quarry.
These ditches converge at a culvert under the access road, beginning DRAINO2. Drainage DRAINO4 begins
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at the downslope toe of fill under the access road, near the takeoff of the equipment road. Water in this
drainage is surface or near-surface and flows down a steep slope into WETO4.

Cascade Creek, designated CREEKO1 in this study, flows through the target area and empties at the shore
into the eastern portion of BEACHO1. Within the subject property, the creek cuts through bedrock and
passes under a wooden bridge at the access road. A series of falls convey the water down a steep slope
before meeting the shore.

At the time of the investigation, the ordinary high-water line of Cascade Creek was indeterminable due
to high flows following heavy rains, and the general inaccessibility of the creek. Project impacts to the
creek are expected to be avoided where possible. In general, drainages lacked defined high-water marks
and mapping utilized LiDAR elevation data (NOAA 2013) to supplement field observations where needed.

The marine intertidal wetland, BEACHO1, is a special aquatic site because of the presence of submerged
aquatic vegetation and is discussed in this report for planning purposes.

Concurrent with this investigation, PND land surveyors conducted a tideland survey seaward of the
subject property. As part of the survey, detailed elevation data were collected that will aid in determining
jurisdictional boundaries at the shoreline.

4 Conclusion

PND identified and delineated boundaries of five (5) potentially jurisdictional wetlands, one wetland
entirely below mean high-water of a navigable water, and additional potential waters of the U.S. during
field visits to the project study area in September of 2023. Total acreage of non-marine wetlands
delineated was approximately 4.57 acres. Based on the study results, each of the areas preliminarily
meet the wetland determination criteria established by the USACE 1987 Wetland Delineation Manual
and the 2007 Regional Supplement. This report does not make any determination regarding USACE
jurisdiction over these wetlands.

Impacts to these areas which cannot be avoided may require authorization by Department of the Army
permit and mitigation according to USACE regional policies and practices.
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U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending

WETLAND DETERMINATION DATA SHEET - Alaska Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)
Project/Site: (:_I}Scade, /\70\ ‘(\‘Sf Borough/City: jl/\\f‘l gath Sampling Date: 4 “Q{ JZS
Applicant/Owner: @D\C\ bg \ '\T\ \‘/\ L. Sampling Point: o]
Investigator(s): 5. H"J&?\Mg N Raoskawm Landform (hillside, terrace, hummocks, etc.): (‘\‘o\cp;e s EOEQ
Local relief (concave, con\\;('ex, none): QO(N&Z Slope (%): 5079 N ‘
Subregion: gOU‘H/\Q 0\5% A‘lc:‘rﬁ}(;’ Lat: 58 {69128 Long: — 1 34 .94 | 3¢ Datum: MA{)E@
Soil Map Unit Name: 2/, TC - Tupie. unwderunid and Lo, 1 2lotryod NWI classification: Did%
Are climatic / hydrologic conditions okrijthe site typical for this time of year? \ Yes 4 No___ (If no, explain in Remarks.)

Are Vegetation l‘4 ySoil_Y ,or Hydrology\\\ significantly disturbed? Are “Normal Circumstances” present?  Yes Y No

Are Vegetation [\_\ ,Soil N or Hydrology w naturally problematic?  (If needed, explain any answers in Remarks.}
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No H Is the Sampled Area

Hydric Soil Present? Yes g No within a Wetland? Yes No '\\
Wetland Hydrology Present? Yes No N

Remarks:

VEGETATION - Use scientific names of plants.
Absolute  Dominant  Indicator

Tree Stratum % Cover  Species? Status Dominance Test worksheet:
1. ‘SU%Q hé‘{”f)(o ﬂh U\“a‘ iie) v FA(_‘ Number of Dominant Species That
2. b Are OBL, FACW, or FAC: 2w
3. Total Number of Dominant Species .
4. Across All Strata: 2 i (B)
|5 __=Total Cover ' Percent of Dominant Species That

50% of total cover:  %1.5  20% of total cover: |5 Are OBL, FACW, or FAC: 5 Z@% (A/B)
Sapling/Shrub Stratum
1. MNenzieasd {evrucynéa 25 v FACU Prevalence Index worksheet:
2. Nave vuiumt gvalidad\y vl AS v TAC Total % Cover of: Multiply by:
3. COCNUS Caadeviss 05 Y, FACLN) OBL species — x1=  —
4. Tsuaa heterooWuilz = w) TAC FACW species = x2= _
5 U BLS 2wa ?.‘%-(A_Su < | ) FAC. FAC species |55 x3= HO0H
6. ) FACUspecies  (of  x4= 240

1'1_9 =Total Cover UPL species — x5= -

50% of total cover: _(}g>, 20% of total cover: ) ‘_‘k Column Totals: |45  (A) e
Herb Stratum Prevalence Index = B/A = R
T_W[A
2. Hydrophytic Vegetation Indicators:
3. H_ Dominance Test is >50%
4 E Prevalence Index is <3.0°
5 _=— Morphological Adaptations'(Provide supporting
6 data in Remarks or on a separate sheet)
7 _—— Problematic Hydrophytic ‘\.v’(-zgetation1 (Explain)
8 "Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.

Nif  =Total Cover

50% of total cover: 4 )‘ﬁ 20% of total cover; MJ
Plot Size (radius, or length x width) 3&’ % Bare Ground
' 9 0 Hydrophytic

% Cover of Wetland Bryophytes [RAL Total Cover of Bryophytes Vegetation
(Where applicable) Present? Yes No H

Remarks:

Alaska — Version 2.0
ENG FORM 6116-SG, JUL 2018



SOIL Sampling Point: @)

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % M:el Loc? Texture Remarks
0
> Live rovts / mess
10 ppat” _jarme woaoel piecas
I 51t loam e '
rock layec pbelow
— v
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 3 ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils™
Histosol or Histel (A1) ‘ ____Depleted Below Dark Surface (A11) ____Alaska Color Change (TAA;)4
E Histic Epipedon (A2) ____Depleted Matrix (F3) ____Alaska Alpine Swales (TAS5)
____Black Histic (A3) ’ ____Redox Dark Surface (F6) ____Alaska Redox With 2.5Y Hue
Hydrogen Sulfide (A4) Depleted Dark Surface (F7) Alaska Gleyed Without Hue 5Y or Redder
: Thick Dark Surface (A12) :Redox Depressions (F8) T Underlying Layer
___Alaska Gleyed (A13) __Red Parent Material (F21) ___ Other (Explain in Remarks)
____Alaska Redox (A14) ____Very Shallow Dark Surface (F22)
____Alaska Gleyed Pores (A15) ®0One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
“Give details of color change in Remarks.

Restrictive Layer (if observed): "
Tyves «_o@dl rOLk /[ 2 rak rocky
Depth (inches): R Hydric Soil Present? Yes :{ No

Remarks:

Lgr%e, Qbm%% %(owiha ™M P@A% la%mx

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (2 or more required)

Primary Indicators (any one indicator is sufficient) o ﬁWater-Stained Leaves (B9)

l\)_ Surface Water (A1) iQ.- Inundation Visible on Aerial Imagery (B7) ; ﬁ Drainage Patterns (B10)

i High Water Table (A2) _&Sparsely Vegetated Concave Surface (B8) ﬁOxidized Rhizospheres along Living Roots (C3)
_\J Saturation (A3) _&Marl Deposits (B15) ﬁ Presence of Reduced iron (C4)

_LJ__Water Marks (B1) ___l\}_Hydrogen Sulfide Odor (C1) M_Salt Crust (B11)

M) Sediment Deposits (B2) LL Dry-Season Water Table (C2) _N_Stunted or Stressed Plants (D1)

ﬂ Drift Deposits (B3) iOther (Explain in Remarks) ) Geomorphic Position (D2)

ﬁ_AlgaI Mat or Crust (B4) L}_Shallow Aquitard (D3)

j\i Iron Deposits (B5) __he_ Microtopographic Relief (D4)

) Surface Soil Cracks (B6) _I\ FAG-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No _& Depth (inches):

Water Table Present? Yes No pJ Depth (inches):

Saturation Present? Yes No M Depth (inches): Wetland Hydrology Present? Yes__ No N
(includes capillary fringe) T

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

ENG FORM 6116-SG, JUL 2018 Alaska — Version 2.0




U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending
WETLAND DETERMINATION DATA SHEET — Alaska Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)
Project/Site: C-af:f.&c‘\e Q@\\f‘?{‘ Borough/City: "\ ANEDU Sampling Date: 9 l 19 I?_S
Applicant/Owner: (4 D[Cl bel 1, Sampling Point: O
Investigator(s) % P\-\Aﬁ\(f] ag f) K&;};a YW Landform (hillside, terrace, hummocks, etc.): n; A mw;‘(j;mf
Local relief (concave, convex, none) L ONCANE Slope (%): _ S 7
Subregion: QWAA/\PQS’\’ A—\&SK& Lat: EB.6A957 | Long:—124. 990613 Datum: NADES
Soil Map Unit Name: 4o Th_— %pw N mACU A s l'V\P\C M‘b(ﬂ)&‘\d NWI classification: U?l/
Are climatic / hydrologic conditions on the site typical for this time of year? es \) N\o) (If no, explain in Remarks.)
Are VegetationL, Soil _!I_\_J___ ,or Hydrology_kﬂ_ significantly disturbed? Are “Normal Circumstances” present? Yes__ No __f\_J_

Are Vegetation é ! , Soil A) , or Hydrology I\) naturally problematic?  (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present?  Yes 52 No Is the Sampled Area
Hydric Soil Present? Yes 52 No within a Wetland? Yes \]7 No
Wetland Hydrology Present? Yes _\ Z No

Remarks: ACES W)AS Pc’e\)it’)\}‘é\b& eLeaced & pacl CoONSrucied c’a’éld [eent

VEGETATION - Use scientific names of plants.
Absolute  Dominant  Indicator

Tree Stratum % Cover  Species? Status Dominance Test worksheet:
1. T\ﬂﬁ Number of Dominant Species That ]
2, _ Are OBL, FACW, or FAC: 2 A
| 2 — -
3 Lotnus CANSZTES 35 Y FAL) | Total Number of Dominant Species 1
\‘ 4 Xudbus  pedayuns ﬁﬁ M FAL | Across Al Strata: ['} (®)
' “T0t3| Cover Percent of Dominant Species That

2k 50% of total cover: Q:ﬂ 20% of total cover: ﬁlﬂﬁ Are OBL, FACW, or FAC: 5 ODZ_. (A/B)

Sapling/Shrub Stratum
1. \Jaccinium O\[a\.\% A, \ 5 N FAC Prevalence Index worksheet:
2. \Jacc LA\ £ol bl S N FAL Total % Cover of: Multiply by:
3. Pleoan 6(‘3‘[,?!@"”&\5 |5 N FALD OBL species 30 x1= 20
4 TSUQD WneXtcopnuli> 5% Y LA FACW species 124 x2=
5. Anais Ol a CN 7% N A FAC species |02 x3= 306
6. MIMNTLES\D CeUANYES 20 Y vtV | FACUspecies 8B x4= Y
= 5 =Total Cover UPL species x5=

50% of total cover: Q7,5 20% of total cover: 3] Column Totals: 218 (A) (o305 (B
Herb Stratum Prevalence Index =B/A= 2.1 72
1 ) _nsichion amencanus 20 ¢ OBl
2 D"-l)Jt O‘p\e.-ig LA SR £\ N FAL) Hydrophytic Vegetation Indicators:
3 %\@ o m&m Sp lé&ﬂ'&' 7 N FAL _ﬂ_ Dominance Test is >50%
4. { N _Prevalence Index is =3.0"
5. ___Morphological Adaptations ' (Provide supporting
6 data in Remarks or on a separate sheet)
7 i Problematic Hydrophytic Vegetation' (Explain)
8 "Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.

&i =Total Cover

50% of total cover: |(p. 20% of total cover: (g2

Plot Size (radius, or length x width) 20 % Bare Ground Q Hydrophytic
% Cover of Wetland Bryophytes NI Total Cover of Bryophytes Vegetation
(Where applicable) Present? Yes l]’ No

Remarks: Thvect @uiclenca of wetand! m;wo\oq\ac 2a), FAW P\D\mb on NUWGADLKS  Whia
skunk, C‘S\O\DS”G Wi open waler lgtweart) ENG Foampg?igaseviﬁf 20213



SOIL Sampling Point: ()2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Ty,oe1 Loc’ Texture Remarks
0
\(o peat
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location; PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils’:
_\L Histosol or Histel (A1) ____Depleted Below Dark Surface (A11) ____Alaska Color Change (TA4)*
____Histic Epipedon (A2) ____Depleted Matrix (F3) ____Alaska Alpine Swales (TA5)
___ Biack Histic (A3) ___Redox Dark Surface (F6) ___Alaska Redox With 2.5Y Hue
____Hydrogen Sulfide (A4) ____Depleted Dark Surface (F7) ____Alaska Gleyed Without Hue 5Y or Redder
__Thick Dark Surface (A12) ____Redox Depressions (F8) Underlying Layer
____Alaska Gleyed (A13) ____Red Parent Material (F21) ____ Other (Explain in Remarks)
____Alaska Redox (A14) ____Very Shallow Dark Surface (F22)
____Alaska Gleyed Pores (A15) ®One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
Give detalils of color change in Remarks.

Restrictive Layer (if observed):

Type: Ay L
Depth (inchﬁ:s):I Hydric Soil Present? Yes \‘R No

Remarks:

Pactent matecia\l coldor unknaon

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient) iWateruStained Leaves (B9)
_\) Surface Water (A1) 2 _Inundation Visible on Aerial Imagery (B7) _+J_Drainage Patterns (810)
~}LHigh Water Table (A2) ﬁSparsely Vegetated Concave Surface (B8) N _Oxidized Rhizospheres along Living Roots (C3)
iSaturation (A3) ﬁ Marl Deposits (B15) ——_Presence of Reduced Iron (C4)
K Water Marks (B1) L\ Hydrogen Sulfide Odor (C1) N Salt Crust (B11)
D Sediment Deposits (B2) i Dry-Season Water Table (C2) i Stunted or Stressed Plants (D1)
_\\_D_Driﬂ Deposits (B3) _Q_Othér (Explain in Remarks) iGeomorphic Position (D2)
N Algal Mat or Crust (B4) N Shallow Aquitard (D3)
& Iron Deposits (B5) _H’_Microtopographic Relief (D4)

_&Surface Soil Cracks (B6) FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes 2 No Depth (inches): H”

Water Table Present? Yes \J No Depth (inches): __ '
Saturation Present? Yes J No Depth (inches): (2" Wetland Hydrology Present? Yes ] No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

M[A
Remarks: TN W\‘!ﬁ’ C/R\@érﬂﬂ\ -‘HE,Q S‘\'Y&‘J\-'(AVV\ &W/‘ﬁf\
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U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending

WETLAND DETERMINATION DATA SHEET - Alaska Region Regquirement Control Symbol EXEMPT:

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)
Project/Site: CBSC&C\Q ?O\ q"f Borough/City: < LANYE A A Sampling Date: Ci 19 lZB
Applicant/Owner: waoi b@ ']‘, V’IC Sampling Point: { )
Investigator(s): "\'OL& f“éﬁ. ‘: 'RQQ]E\BM Landform (hillside, terrace, himmaocks, etc.): d 4’6[/1
Local relief (concave, convex none) fonCave Slope (%): &

Subregion: \Q,OLXJ(\/\Q &Sjr }At}\ &¢k3 Lat: £&. ngqt»]%Long:ﬁ-],Q‘-fOOZI Datum: NADR 2

Soil Map Unit Name: 2 SC. —dapic. umicrug A< dupie ha dacriiand NWI classification: W L
Are climatic / hydrologic conditions on the site typical for this\{ime of year.s\3 Yes _lu No__ (If no, explain in Remarks.)

Are Vegetaﬁcn_i, Soili, or Hydrology_\i_ significantly disturbed? Are “Normal Circumstances” present? Yes_k()_ No
Are VegetationL, Soili. or Hydrologyl naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

A

Hydrophytic Vegetation Present? Yes \] Ne Is the Sampled Area
Hydric Soil Present? Yes I No I within a Wetland? Yes _\{_ No
Wetland Hydrology Present? Yes U\’ No
Remarks: ()2 AID’/\%Q\C\?Z (‘C)Ad-/ =t MPOL&"LCJ | Vla U\jé'tﬁ( (AJOO"/Ili d,é,b"\s m O.f,{nr.lg .
Yona 200w
VEGETATION — Use scientific names of plants,
Absolute  Dominant  Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:
A\ NS ru b‘[) 56 P FAL Number of Dominant Species That
(2 Nactimaim ovali folivm 5 N FAC | Are OBL, FACW, or FAC: 4w
3. Blechnum  spcant g N FAL Total Number of Dominant Species
L TSN l/lg_{ﬂ(bfp Al o 2 o AL | Across All Strata: ﬂ B)
i . S5 =Total Cover Percent of Dominant Species That
A | 50% of total cover;: 27:& 20% of total cover: |1 Are OBL, FACW, or FAC: log f‘?E{Nm
t Sapling/Shrub Stratum
1. Sy \OV\ LAS Y IdYNps 2 “J N FA{,U Prevalence Index worksheet:
2 Vicla siichgns 5 N ALY Total % Cover of: Multiply by:
3. Al NUS YAl > H5 \“( FAL OBL species 65 1= el
4, M0M1\85213 LCorrAopwn £3 | N FAL FACW species  — x2=
5. Kidous aprtablys 7 N __ FACU | FACspedes _ 17O x3=_&10
6. _fploplavidix  homelis A N FACLL | FACUspecies 27 x4= g9
! ' 27,» =Total Cover UPL species - xb= i
50% of total cover: __Lf [ 20% of total cover: /Cg.ﬂ Column Totals: ) s (A) [CICISENG)]
Herb Stratum Prevalence Index =B/A= 7 ,HA
Calamadyoshs Coanadanss 55 ) TAC
2. LUSLe \/‘J\i*'«)ﬂ'Y\ AVl IA U< {20 v OVBL Hydrophytic Vegetation Indicators:
3. ?(M 05K A0 valvis 7 ) OB _l—é Dominance Test is >50%
4. 0, U _\{ Prevalence Index is £3.0"
5. = Morphological Adaptaﬁons‘(Provide supporting
6. data in Remarks or on a separate sheet)
7. _ Problematic Hydrophytic Vegetation' (Explain)
8. "Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.
___I\T=Total Cover
50% of total cover: 5@ %) 20% of total cover: 7_‘.5""1
Plot Size (radius, or length x width) iO X ZC)’ % Bare Ground a_j Hydrophytic
% Cover of Wetland Bryophytes f\j( E Total Cover of Bryophytes Vegetation
(Where applicable) ’ Present? Yesi No
Remarks:

Alaska — Version 2.0
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SOIL Sampling Point: (D'

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color {moist) % Color (moist) % Type' Loc? Texture Remarks
o7 ol
|12 VALK
20 1OYR 32 Saned
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soll Indicators: Indicators for Problematic Hydric Soils™:
___Histosol or Histel (A1} ____Depleted Below Dark Surface (A11) ___Alaska Color Change (TA4)*
j_ Histic Epipedon (A2) ___Depleted Matrix (F3) ____Alaska Alpine Swales (TA5)
____Black Histic (A3) ___Redox Dark Surface (F6) ____Alaska Redox With 2.5Y Hue
____Hydrogen Sulfide (A4) ____Depleted Dark Surface (F7) Alaska Gleyed Without Hue 5Y or Redder
___ Thick Dark Surface (A12) ___Redox Depressions (F8) T Underlying Layer
__ Alaska Gleyed (A13) ____Red Parent Material (F21) __ Other (Explain in Remarks)
____Alaska Redox (A14) ___Very Shallow Dark Surface (F22)
____Alaska Gleyed Pores (A15) 30One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
“Give detalils of color change in Remarks.

Restrictive Layer (if observed):
Type:

Depth (inches): ' Hydric Soil Present? Yes_\_‘]_ No____
Remarks:
HYDROLOGY
Wetland Hydrology indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient) _Water-Stained Leaves (B9)
iSurface Water (A1) ____Inundation Visible on Aerial Imagery (B7) ___Drainage Patterns (B10)
High Water Table (A2) __ Sparsely Vegetated Concave Surface (B8) ___Oxidized Rhizospheres along Living Roots (C3)
_(-‘)_ Saturation (A3) ____Marl Deposits (B15) ____Presence of Reduced Iron (C4)
__ Water Marks (B1) ____Hydrogen Sulfide Odor {(C1) ____Salt Crust (B11)
____Sediment Deposits (B2) __ Dry-Season Water Table (C2) ___ Stunted or Stressed Plants (D1)
___ Drift Deposits (B3) ’_ Other (Explain in Remarks) ____Geomorphic Position (D2)
____Algal Mat or Crust (B4) ___Shallow Aquitard (D3)
____lIron Deposits (B5) ____Microtopographic Relief (D4)
___ Surface Soil Cracks (B6) ____FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yesi_ No Depth (inches): ﬂ-—g "
Water Table Present? Yes No_ Depth (inches): Q”
Saturation Present? Yes_‘%: No____ Depth (inches): 0 “ Wetland Hydrology Present? Yes i No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

ENG FORM 6116-SG, JUL 2018 Alaska — Version 2.0




U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending
WETLAND DETERMINATION DATA SHEET - Alaska Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-22)
Project/Site: CQS(:,Q&] £ ?‘3@ \\ i/H' Borough/City: :'SLJLV}QA A Sampling Date: C?f ZO{ Zz5
Applicant/Owner: C‘?OICI b‘f’ Sampling Point: Oﬂ
Investigator(s): % HL,\&(\/\(?"D 4\ 20&)”\& ] Landform (hillside, terrace, hummaocks, etc.): Jg{»’@ch
Local relief (concave, convex, none) ’ ) 6L Slope (%): 5079
Subregion: \QOULJ/NA S‘\’ A\ &f:\i 2 Lat: 58 (75 755 Long: 434 . 9272/C  Datum: raDS 3
Soil Map Unit Name: 300 JC ~Yupic Nuruciasc =k \u\u L’up 5C T 41d) NWI classification: VPL
Are climatic / hydrologic conditions Qn\fshe site typical for thHlme of year? Yes j_ NEJ_ (If no, explain in Remarks.)
Are Vegetatlon_&, Sml_&, or Hydrology& significantly disturbed? Are “Normal Circumstances” present?  Yes _ No___

Are Vegetation ‘(Q , Soil 5 , or Hydrology ) naturally problematic?  (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes \{ No Is the Sampled Area
Hydric Soil Present? Yes 'l{ No within a Wetland? Yes I No
Wetland Hydrology Present? Yes \_( No

Remarks: 59\’\0\ Q\%‘
VEGETATION - Use scientific names of plants.

Absolute  Dominant  Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:

1. [ ”)‘ Number of Dominant Species That
Are OBL, FACW, or FAC: I @®

2
3. Total Number of Dominant Species
4 Across All Strata: (B)

n > =Total Cover Percent of Dominant Species That
50% of total cover: 20% of total cover: Are OBL, FACW, or FAC: {0007:. (A/B)

Sapling/Shrub Stratum
N} A Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species — x1= —
FACW species 5 x2= 10
FAC species ) x3= 2]5
FACU species —_ Xx4= e
vl =Total Cover UPL species —- x5= -
50% of total cover: 20% of total cover: Column Totals: [ () (A) 295 B
Herb Stratum Prevalence Index = B/A = 2.95
LoiaInS vmiha 6% EAC
-({7(,9&)’ mﬂ@ Wi N 7L1 VWA = N FACA Hydrophytic Vegetation Indicators:
ComasXim Dal irstr @ </ N O@L_ _L.L)_ Dominance Test is >50%
l /_Prevalence Index is <3.0'

— Morphological Adaptations1(Provide supporting
data in Remarks or on a separate sheet)

P AN

oo B

- Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

= 2. o,

/0O  =Total Cover
50% of total cover: 3 O  20% of total cover: 2O
Plot Size (radius, or length x width) Z:t 2" % Bare Ground @ Hydrophytic

% Cover of Wetland Bryophytes N B Total Cover of Bryophylies Vegetation
(Where applicable) Present? Yes I No
Remarks:

Alaska — Version 2.0
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SOIL

Sampling Point: Oﬂ

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) %  Type' Loc? Texture Remarks

BT aavel & codbes  S7Sed
|

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
___Histosol or Histel (A1)
___ Histic Epipedon (AZ)
____Black Histic (A3)
____Hydrogen Sulfide (A4)
___Thick Dark Surface (A12)
___ Alaska Gleyed (A13)
____Alaska Redox (A14)
___Alaska Gleyed Pores (A15)

Indicators for Problematic Hydric Soils™:
___Depleted Below Dark Surface (A11)
___ Depleted Matrix (F3)

___Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

____Red Parent Material (F21)

__Very Shallow Dark Surface (F22)

2

Alaska Color Change (TA4)*

Alaska Alpine Swales (TA5)

Alaska Redox With 2.5Y Hue

Alaska Gleyed Without Hue 5Y or Redder
Underlying Layer

Other (Explain in Remarks)

*0One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,
and an appropriate landscape position must be present unless disturbed or problematic.

‘Give details of color change in Remarks.

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

Yes_\)l_ No_

Remarks:

A
s avavel and coboles, Shallow beach aves . Ursble 4o Fully excavste
Acea Lileely w undated a% hianes+ Heles, Nl homd

)
MM Lo Ypro cobbles
P 0C S 4, f/&%

ove M, rorah )
Lr

A"

" Yroblemathc hﬂd/’?( 507./ '7%43& /O

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (any one indicator is sufficient)

Secondary Indicators (2 or more required}

N Surface Water (A1)
High Water Table (A2)
Saturation (A3)

N Water Marks (B1)

) Sediment Deposits (B2)
™ Drift Deposits (B3)
____Algal Mat or Crust (B4)
~) Iron Deposits (B5)

3 Surface Scil Cracks (B6)

____Inundation Visible on Aerial Imagery (B7)
____Sparsely Vegetated Concave Surface (B8)
__ Marl Deposits (B15)

___Hydrogen Sulfide Odor {(C1)
____Dry-Season Water Table (C2)

____ Other (Explain in Remarks)

Water-Stained Leaves (B9)
Drainage Patterns (B10)
Oxidized Rhizospheres along Living Roots (C3)

l:l Presence of Reduced Iron (C4)

Salt Crust (B11)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

Yes

Yes %1
Yes

No Depth (inches):
No Depth (inches): _] "
No Depth (inches): __ M

Wetland Hydrology Present? Yes C\>

No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: U\)E’\{f{ @W& W‘Q{OX PN W\iw %{g% LM\.Q_, {Dwoer o b.ﬁedf\l MO\’ Q"?&D\_\’:\I

ENG FORM 6116-SG, JUL 2018
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U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending

WETLAND DETERMINATION DATA SHEET — Alaska Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)
Project/Site: Q&SC.;QCS\‘Q_ ?O; Nt Borough/City: ’r‘ LAdSUA Sampling Date: (ﬂt 20 ! 23
Applicant/Owner: G'/'O H bé’H"l /VIC.- Sampling Point: G
Investigator(s):fp- [L-l'#u(nk-_(? G 5,@@5@{__&""‘“\ Landform (hillside, terrace, hummocks, etc.): C(MS%’/ -Q—i:;-‘r
Local relief (concave, conyex, noné}: A Slope (%): 5 {

Subregion: Smd,em@ aSY ‘D‘ laska Lat: 58 (03707 ong— 1"~ .25 Datum: N A
Soil Map Unit Name: 2 (o JC - Tuote. N eturd %‘HAP\C, ha«.()\ocruo el NWidlassification: P
Are climatic / hydrologic conditions on\ﬂ'ge site typical for tr}s')trme of year'? Yes_‘j_ No____ (If no, explain in Remarks.)

Are Vegetation )\J , Soil Y\) , or Hydrology N) significantly disturbed? Are "Normal Circumstances” present?  Yes ‘1) No

Are Vegetation I\.} , Soil /\), or Hydrology f\) naturally problematic?  (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes__ No & Is the Sampled Area
Hydric Soil Present? Yes_ No ﬁ_ within a Wetland? Yes No&
Wetland Hydrology Present? Yes No_INJ
Remarks:
VEGETATION — Use scientific names of plants.
Absolute  Dominant Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:
Z \C(? a3 ’%’C W ns rs . FACO) Y 55 Number of Dominant Species That
Teved weleodau il TAL ~ 205 Are OBL, FACW, or FAC: % (A)
3- JARTRYS e 2 VAL H 2o Total Number of Dominant Species
4. Across All Strata: (o0 B
! ao =Total Cover Percent of Dominant Species That
50% of total cover: _(p#)  20% of total cover: _2 (o Are OBL, FACW, or FAC: :ﬁ 2‘% (A/B)
Sapling/Shrub Stratum { ‘
1. OpPlog I>vax  Nnov “A W5 FACJ Y 15 Prevalence Index worksheet:
2. T5uaa Nelo roghulls FARL [ A Total % Cover of: Multiply by:
3. Rule specabi\ts A U v A OBL species _ x1= ol
4 Yicta = -{-LLWQ‘H oo N L FACW species x2= -
5. FAC species 4, x3= 2G5
6. FACU species 7 & xd= 2|2
24 =Total Cover UPL species - x5= —
50% of total cover: [4 .5 20% of iotal cover: 5% Column Totals: 7L (A) o0 (B)
Herb Stratum ) Prevalence Index = B/A = ?p A5
1. Aan wim Coux omina  FAC 9, 1O
2. Ma\ &WM [ AAAY VAR OU la’\"&\’lAW\ ’FA(, \17 8 Hydrophytic Vegetation Indicators:
3. ' _N Dominance Test is >50%
4. _NJ Prevalence Index is <3.0'
5. — Morphological Adaptations’ (Provide supporting
6. data in Remarks or on a separate sheet)
7. _— Problematic Hydrophytic Vegetation' (Explain)
8. "Indicators of hydric soil and wetland hydrology must
9. be present, uniess disturbed or probiematic.
10.
|ﬂ =Total Cover
50% of total cover: __ 9 20% of total cover: % La
Plot Size (radius, or length x width) D! % Bare Ground é Hydrophytic
% Cover of Wetland Bryophytes R 5] Pr Total Cover of Bryophytes Vegetation
{Where applicable) Present? Yes  No _&
Remarks:

Alaska — Version 2.0
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SOIL ' Sampling Point: () >

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) %  Type' Loc? Texture Remarks

0-3 peak

2-12  _1ORH sandy | oam

ook | cock.
I

1Typ&z: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
ﬁ_ Histosol or Histel (A1) \\) Depleted Below Dark Surface (A11) ____Alaska Color Change (TA4)*
_& Histic Epipedon (A2) U Depleted Matrix (F3) ____Alaska Alpine Swales (TA5)
m__ Black Histic (A3) Redox Dark Surface (F6) ____Alaska Redox With 2.5Y Hue

,I\J Hydrogen Sulfide (A4) Depleted Dark Surface (F7) Alaska Gleyed Without Hue 5Y or Redder
+J Thick Dark Surface (A12) ™J Redox Depressions (F8) " Underlying Layer
L\J_Alaska Gleyed (A13) ERed Parent Material (F21) ___ Other (Explain in Remarks)
ﬁAIaska Redox (A14) ﬁ__\J_Very Shallow Dark Surface (F22)
ﬁ Alaska Gleyed Pores (A15) ®One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
“Give details of color change in Remarks.

Restrictive Layer (if observed):

Type: __hockvOe
Depth (inches): 2" Hydric Soil Present? Yes No N)

Remarks: SW‘U? led \pf ~ 6/

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (2 or more required)

Primary Indicators (any one indicator is sufficient) M_Water-Stained Leaves (B9)

ﬁ_ Surface Water (A1) ilnundation Visible on Aerial Imagery (B7) &Draiﬂage Patterns (B10)

N High Water Table (A2) _K‘J Sparsely Vegetated Concave Surface (B8) L_)Oxidized Rhizospheres along Living Roots (C3)
ESaturation (A3) _ﬂ_ Marl Deposits (B15) _-~_Presence of Reduced Iron (C4)

Water Marks (B1) _Q_ Hydrogen Sulfide Odor (C1) __‘,}]_ Salt Crust (B11)
_™/ Sediment Deposits (B2) M Dry-Season Water Table (C2) _1\_)_ Stunted or Stressed Plants (D1)
™ Drift Deposits (B3) MOther (Explain in Remarks) ﬁGeomorphic Position (D2)

E Algal Mat or Crust (B4)
_J Iron Deposits (B5)
[ Surface Soil Cracks (B6)

N Shallow Aquitard (D3)
1— Microtopographic Relief (D4)
) FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes N
Water Table Present? Yes N
Saturation Present? Yes N

(includes capillary fringe)

Depth (inches):
Depth (inches):
Depth (inches):

2l

Wetiand Hydrology Present? Yes No N

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

ENG FORM 6116-SG, JUL 2018
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U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending

WETLAND DETERMINATION DATA SHEET - Alaska Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

ProjectiSite: (| ascade T nt Borough/City: __ | LA 4 2ty Sampling Date: UZO_I__23

Applicant/Owner: F‘,?O/db\f} ‘rL, | (4] Sampling Point: OCe
Investigator(s): % - H’Mﬁ!ﬂﬂs & ! ﬁo&;’(cﬁ\ " Landform (hillside, terrace, hummocks, etc.): .Cm{s_,\ /f—k a E’

Local relief (concave, cor::rex, n;Jne): hrO‘Y\i/ Slope (%): 3&7@ I

Subregion: \JO_\AW‘Q f;"‘f’ Ak ASkD Lat: £ . (#Q&% Long: =124 938 71{o Datum: AR,
Soil Map Unit Name: _3(,. TC ~Viuoic NAML GO A Q\"'\‘(A!?\C_ hwiocﬂj\d\d NWI classification: )?\/

Are climatic / hydrologic conditions on\ﬂ)ue site typical for this time of year’? Yes No (If no, explain in Remarks.)

Are Vegetation AJ , Soil N , or Hydrology f\) significantly disturbed? Are “Normal Circumstances” present?  Yes No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yesi_ No_ Is the Sampled Area
Hydric Soil Present? Yes  No Y within a Wetland? Yes_ No A[_
Wetland Hydrology Present? Yes No _[_\.l_
Remarks: pJ¢ac 40 S48 v .
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:
j IC 2] g"l'cmmé‘ (05 \2 F—A{u Number of Dominant Species That
2. Avug  rubra (o0 Q FAC | AreOBL, FACW, or FAC: 4w
3. Total Number of Dominant Species
4. Across All Strata: (o (B)
125 _ =Total Cover Percent of Dominant Species That
50% of total cover: (o7 5 20% of total cover: Zi Are OBL, FACW, or FAC: (_pC&Z (A/B)
Sapling/Shrub Stratum oy
1. NPlo n:?):QV[Mx }’}UVV!db\S 4O \]} F.A(,U Prevalence Index worksheet:
2. Sdybuoyg aUWNNQS ) N FALCY Total % Cover of: Multiply by:
3. OBL species S x1= -
4, FACW species  4%) x2=_ (O
5 FAC species A0 x3= 2170
6 FACU species 0% xd4= YN
4% =Total Cover UPL species ~ x5=
50% of total cover: _7) | .5 20% of total cover: (o Column Totals: 9 %25 (A) T1L (B
Herb Stratum Prevalence Index = B/A = % .50
1. Maianvhun oulatahum 15 Y EAL
2. Mceala alpina ar ¥ FACWW | Hydrophytic Vegetation Indicators:
3. Ao um  e\ux- Zewana V9 v TAC E_Doménance Test is >50%
4. N N _Prevalence Index is <3.0'
5. _—_Morphological Adaptations'(Provide supporting
6. data in Remarks or on a separate sheet)
7. '__ Problematic Hydrophytic Vegetatiora1 (Explain)
8. 'Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.
(#% _ =Total Cover
50% of total cover: ‘1.5  20% of total cover: 15
Plot Size (radius, or length x width) %O’ % Bare Ground g Hydrophytic
% Cover of Wetland Bryophytes N ! 153 Total Cover of Bryophytes Vegetation
(Where applicable) Present? YESi_ No
Remarks:

Alaska — Version 2.0
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SOIL ' sampling Point:_ () (o

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc® Texture Remarks
O~ L‘l Q{‘ﬁan/\/‘ Co
-2 18YRES, VA wy Aravel
' 3
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. %Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®;
N Histosol or Histel (A1) MDepleted Below Dark Surface (A11) ﬁAléska Color Change (TA4)“
E Histic Epipedon (A2) MDepleted Matrix (F3) 7z\_)_,"xiaska Alpine Swales (TA5)
&Black Histic (A3) &Redox Dark Surface (F6) ﬁAlaska Redox With 2.5Y Hue
N Hydrogen Sulfide (A4) M_ Depleted Dark Surface (F7) _I:_}Alaska Gleyed Without Hue 5Y or Redder
EThick Dark Surface (A12) _l\)_ Redox Depressions (F8) Underlying Layer
&Alaska Gleyed (A13) I\) Red Parent Material (F21) _[\_)__Olher (Explain in Remarks)
7\.} Alaska Redox (A14) EVery Shallow Dark Surface (F22)
EAlaska Gleyed Pores (A15) 30One indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
*Give details of color change in Remarks.

Restrictive Layer (if observed):
Type: M A
Depth (inches): ’ Hydric Soil Present? Yes A Noﬁ-
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required
Primary Indicators (any one indicator is sufficient) N Water-Stained Leaves (B9)
_ﬂ_ Surface Water (A1) L-l_ Inundation Visible on Aerial Imagery (B7) EDrainage Patterns (B10)
_L.\_ High Water Table (A2) ﬁ Sparsely Vegetated Concave Surface (B8) E_Oxidized Rhizospheres along Living Roots (C3)
_N Saturation (A3) ™ Marl Deposits (B15) - ﬁ Presence of Reduced Iron (C4)
Jﬁ_Water Marks (B1) _{\J Hydrogen Sulfide Odor (C1) i salt Crust (B11)
iSedimenl Deposits (B2) J Dry-Season Water Table (C2) EStunted or Stressed Plants (D1)
_'[i Drift Deposits {B3) jﬂ Other (Explain in Remarks) ﬁ Geomorphic Position (D2)
N Algal Mat or Crust (B4) & Shallow Aquitard (D3)
™ lron Deposits (B5) ﬁ Microtopographic Relief (D4)
&Surface Soil Cracks (B6) ﬂ_ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No E! Depth (inches):
Water Table Present? Yes No Depth (inches):
Saturation Present? Yes No N Depth (inches): Wetland Hydrology Present? Yes No 7\\

(includes capillary fringe)

Describe Recorded Data (stream gauge, manitoring well, aerial photos, previous inspections), if available:

Remarks:

ENG FORM 6116-SG, JUL 2018 Alaska — Version 2.0




U.S. Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET — Alaska Region
See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

Coxade ’%-\V\\*

Project/Site: Borough/City:

AUNEYS

Cinldbelt, |

Applicant/Owner:

Sampling Date: 7(12%
Sampling Point;

B Huargs S 'Eosica;xwu

Local relief (concave, convex, none). ﬂo\%
& ouieast Maskad

Investigator(s)

Subregion:

Landform (hillside, terrace, hummocks, etc.): OQ,«’!,-:‘T‘ \§ t’;“i()ﬁ).a
]

Slope (%): Lfb‘_‘Zo
Lat: 58 . 992\ Long:'“!%“{.qz)%"-l?. Datum: p) ADE S

Soil Map Unit Name: 3, T, InUmuacaioné sk Yot \nsspl ocn goid Nwi classification:

Ve

Are climatic / hydrologic conditions on the site typical for this ti\n?f—} of year?

Are Vegetation N , Soil - , or Hydrology +J naturally problematic?

J \
\JYes Lﬁ/

Are Vegetation \{ , Soil Y , or Hydrology "f significantly disturbed? Are “Normal Circumstances” present? Yes Y No

]
NDkw (If no, explain in Remarks.)

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

\

Hydrophytic Vegetation Present? Yes No
Hydric Soil Present? Yes \(' No
Wetland Hydrology Present? Yes g No

Is the Sampled Area
within a Wetland?

Yesi No_

Remarks: pcen o2 Poéukwsha cased and  raad + pad constyrycted (= ant.

VEGETATION - Use scientific names of plants.

Absolute  Dominant Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:
‘LL
1, A \nus cubra o) Y XPE- | NuribersrDominant Species That
2. Are OBL, FACW, or FAC: L'{ A
3. Total Number of Dominant Species
4 Across All Strata: (B)
5 ___=Total Cover Percent of Dominant Species That
50% of total cover: |71.S 20% of total cover: ] Are OBL, FACW, or FAC: |O 0D »B
Sapling/Shrub Stratum f
1. Al NUS Ul 4 ’76 \1) TAL Prevalence Index worksheet:
2. N agU\v’\j,(M\f\ (‘)\;{Q\ 4 Srf)\\ A I 2} N 'f P\ Total % Cover of: Multiply by:
3. ?\U\\DN\’? 5P WS 1O ™ Tl s | OBL species 1L x1= v
4. Nower \',-\‘g\él({} ol s N F}%{, FACW species & x2= -
1] 0 3 ; : i
5. _O Qo NaY ovr'i dus 3 ™ CALY | FACspeces — 13AA  x3= Wi
6. FACU species 1% x4=_qlL
|00 =Total Cover UPL species -~ x5= -
50% of total cover: A 20% of total cover: ) O Column Totals: 1A A 51\ (B)

Herb Stratum

Prevalence Index = BJ/A = L.g44

s
1. Adadwm Q\\ %X Qfm e i N FAL
2. D('Uxb D\Q‘(\fﬁ Lxdans2 5 N FAQY Hydrophytic Vegetation Indicators:
L u 7 >
3. L\\;\&.,‘\ (}}\_ﬁ\ﬁ“ avENLA g, ] L | O\ Dominance Test is >50%
4. ,ﬁk’}\"(‘,“? AntoLah 70 v FAC _\‘J_ Prevalence Index is 3.0
5 ;Morphological Adaptations ' (Provide supporting
6. data in Remarks or on a separate sheet)
7. " Problematic Hydrophytic Vegetation' (Explain)
8. 'Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.

"H&  =Total Cover

50% of total cover: [AD 20% of total cover: 7.&

Plot Size (radius, or length x width) bD‘ % Bare Ground /?:‘
% Cover of Wetland Bryophytes N f A Total Cover of Bryophytes

(Where applicable)

Hydrophytic
Vegetation
Present?

o v

Remarks:

: Alaska — Version 2.0
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SOIL Sampling Point: (7}

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features’
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks

O-10 L X

[T -16, _VEZH Sand wlndreve\ *oladiiCS

- ) Vi

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix,
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
ﬁ Histosol or Histel (A1) ___Depleted Below Dark Surface (A11) ___ Alaska Color Change (TA4)*
_ﬁ_ Histic Epipedon (A2) __ Depleted Matrix (F3) ____Alaska Alpine Swales (TA5)
ﬁ_ Black Histic (A3) ____Redox Dark Surface (F6) ___ Alaska Redox With 2.5Y Hue
i Hydrogen Sulfide (A4) ___ Depleted Dark Surface (F7) ____Alaska Gleyed Without Hue 5Y or Redder
_LThick Dark Surface (A12) . Redox Depressions (F8) Underlying Layer
J\LAlaska Gleyed (A13) __ Red Parent Material (F21) ____Other (Explain in Remarks)

n) Alaska Redox (A14) ____Very Shallow Dark Surface (F22)

} Alaska Gleyed Pores (A15) *0ne indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,

and an appropriate landscape position must be present unless disturbed or problematic.
4Give details of color change in Remarks.

Restrictive Layer (if observed):
Type: nJ \JA
Depth (inches): Hydric Soil Present? Yes_LL No -
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient) T_\)_Water-Stained Leaves (B9)
Surface Water (A1) _ﬁlnundation Visible on Aerial Imagery (B7) L}_Drainage Patterns (B10)
High Water Table (A2) ‘ ﬂSparser Vegetated Concave Surface (B8) N_Oxidized Rhizospheres along Living Roots (C3)
Saturation (A3) ) Marl Deposits (B15) L)_F’resence of Reduced Iron (C4)
N> Water Marks (B1) f\J Hydrogen Sulfide Odor (C1) ___J\_fSaIt Crust (B11)
&Sediment Deposits (B2) & Dry-Season Water Table (C2) ‘ _!\J_Stunted or Stressed Plants (D1)
I\) Drift Deposits (B3) ﬁ Other (Explain in Remarks) N Geomorphic Position (D2)
__f:)_ Algal Mat or Crust (B4) : " Shallow Aquitard (D3)
_!\i Iron Deposits (B5) EMicroiopographic Relief (D4)
M Surface Soil Cracks (B6) T\_5 FAC-Neutral Test (D5)
Field Observations: '
Surface Water Present? Yes j_ No Depth (inches): 7 ?
Water Table Present? Yes Y No___ Depth(inches)._ O
Saturation Present? Yes__kL No L Depth (inches): l '!S‘ Wetland Hydrology Present? Yes ._Li)_ No _
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, prévious inspections), if available:

RIS H—eé\j% \(;aqw()@\ Q\’@_L_QCU 1’\6 I'2 W1y

Alaska — Version 2.0
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U.S. Army Corps of Engineers OMB Control #: 0710-xxxx, Exp: Pending

WETLAND DETERMINATION DATA SHEET - Alaska Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2¢)
Project/Site: (-’51( p(gj (Yl L e IL s Borough/City: ’5;_;5? L Sampling Date: Q:ﬁ?f R, :
Applicant/Owner: C’LO\C \oe\% \V\C, Sampling Point: ) C %g
Investigator(s): E? ‘: ke oy 9 53;»2 5 c,:j’a 23" Landform (hillside, terrace, hummocks, ete):  ~ alle U
Local relief (concave, conve\k.' none): .’ CO’V\\?Q)’{ Slope (%): 5 ]
subregion: ok agh A\é&,m Lat: 3. 10005 Long: ~124 92625 Dpatum; NA’B%B
Soil Map UnitName:  2(, TC. — Tuwi e hius A WQA ,.;Jp,,( ‘T{:{plc h&,ﬂm WI classification: LOEL-

Are climatic / hydrologic conditions on the site fy‘plcal for this time of yéjar? Yes_ﬁ No_i_ (If no, explain in Remarks.)

Are Vegetation 1) , Soil T\) , or Hydrology W significantly disturbed? Are “Normal Circumstances” present?  Yes 52 No
Are Vegetation \\5 , Soil_3~ } , or Hydrology \= naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No_b_\_ Is the Sampled Area
Hydric Soil Present? Yes No within a Wetland? Yes No__]\l_
Wetland Hydrology Present? Yes No__
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator
Tree Stratum % Cover  Species? Status Dominance Test worksheet:
15\'!!\0?\} he'\'&ff)@\/\"’\( \> " 0 _BEAC Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4. Across All Strata: 5 (B)
25 =Total Cover Percent of Dominant Species That
50% of total cover: \1. 5  20% of total cover: 7] Are OBL, FACW, or FAC: HO% (A/B)
Sapling/Shrub Stratum
1 /fc)uo\z hekevo f?\/\‘lg\ ‘r\ = 2-(9 N EAC Prevalence Index worksheet:
2. \f'}q_(,k)\m\ Yo Sy Epliiamn 15 N e A Total % Cover of: Multiply by:
3. flenz v esid Tecrwaanes 45 Q TpCU | OBL species 75 xi= 25
4. COVnNS - aviaclensis” 0H Y FACU | FACWspecies O X2 = O
5. Dol panad nory VUS ey N TA ) FAC species g x3= 294
6. R‘\} ‘0\1:5 Q 2L \oving ™ TALL) | FACU species 105 x4= (ol
Ve PB{ ¥ 1@0\,« U 10 2,10 =Total Cover FACY | UPL species x5= (o]
50% of total cover: _ (S 20% of total cover: _ 47, Column Totals: 1% (A) 979 (@®)
Herb Stratum Prevalence Index = B/A = 40
1 _LaoiNidon amedwnus 29 Y AR
2. N/thmw\ ((—\ \/\Y \— Cf\M/l AR > ) F’A{'- Hydrophytic Vegetation Indicators:
3. DOwO MRS LXO% A 19 ¥ “AC UL i Dominance Test is >50%
4. N N N _Prevalence Index is <3.0'
5. ) Morphological Adaptations'(Provide supporting
5. data in Remarks or on a separate sheet)
7. _& Problematic Hydrophytic Vegetath:\n1 (Explain)
8. "Indicators of hydric soil and wetland hydrology must
9. be present, unless disturbed or problematic.
10.
472 =Total Cover
50% of total cover: 2\,6 20% of total cover: :ﬁ.ﬁo
Plot Size (radius, or length x width) EQ{' i exd % Bare Ground O Hydrophytic
% Cover of Wetland Bryophytes A A Total Cover of Bryophyles Vegetation
(Where applicable) Present? Yes___ No _&
Remarks:

Alaska — Version 2.0
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SOIL

Q %

Sampling Point: O

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) Color (moist) %  Type' Loc® Texture Remarks
0-2it et

\

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

%Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

_\{_Histosol or Histel (A1)
Histic Epipedon (A2)

_I Black Histic (A3)

_J Hydrogen Sulfide (Ad)

_\J Thick Dark Surface (A12)

_)J Alaska Gleyed (A13)

ﬁlAlaska Redox (A14)

l\lAiaska Gleyed Pores (A15)

Indicators for Problematic Hydric Soils®:
i\JDepIeted Below Dark Surface (A11)
E Depleted Matrix (F3)
ﬁRedox Dark Surface (F6)
.} Depleted Dark Surface (F7)
) Redox Depressions (F8)
_1.) Red Parent Material (F21)
f‘_JVery Shallow Dark Surface (F22)
*0ne indicator of hydrophytic vegetation, one primary indicator of wetland hydrology,
and an appropriate landscape position must be present unless disturbed or problematic.
“Give details of color change in Remarks.

}\) Alaska Color Change (TA4)*

_I\/ Alaska Alpine Swales (TA5)

) Alaska Redox With 2.5Y Hue

bAIaska Gleyed Without Hue 5Y or Redder
Underlying Layer

_l\_)_Other (Explain in Remarks)

Restrictive Layer (if observed):

Type: _ N v,
. Depth (inches).I Hydric Soil Present? Yes No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (any one indicator is sufficient)

Secondary Indicators (2 or more required)
K) Water-Stained Leaves (B9)

_\%_ Surface Water (A1)

High Water Table (A2)
I Saturation (A3)

&) Water Marks (B1)

M Sediment Deposits (B2)
EDrift Deposits (B3)

nJ Algal Mat or Crust (B4)
1J Iron Deposits (85)
_E]_Surface Soil Cracks (B6)

E Drainage Patterns (B10)

I Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)

ESalt Crust (B11)

i\.) Stunted or Stressed Plants (D1)

ZGeomorphic Position (D2)

M Shallow Aquitard (D3)
Microtopographic Relief (D4)

_N FAC-Neutral Test (D5)

_ﬁ Inundation Visible on Aerial Imagery (B7)
N Sparsely Vegetated Concave Surface (B8)
Marl Deposits (B15)
_hJ Hydrogen Sulfide Odor (C1)
_}_Q_ Dry-Season Water Table (C2)
b Other (Explain in Remarks)

Field Observations:

Yes EE No Depth (inches): |
Yes ! No Depth (inches):

Yes Y No Depth (inches): ")

Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

. Wetland Hydrology Present? Yes l No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

\-}Q&U% rawéa Il pﬁ?aﬁjﬂ% A 14 hotare
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Appendix B — Soil Pit and
Sample Location Photographs

g N E







Figure B-8. Soil Pit SP07




Figure B-12. Cascade Creek CREEKO1




Appendix 6-2

Cultural Resources Survey and Monitoring for the
Juneau Cascade Point Ferry Terminal
Geotechnical Investigation (HSHWY00015)

Prepared By:

Aubrey L. Morrison, M. A.
Michael R. Yarborough, M. A.
Hollis A. Reddington, M.S.

Prepared For:
Solstice Alaska Consulting Inc.

2607 Fairbanks St. #B
Anchorage, Alaska 99503

C Cultural Resource Consultants LLC
R Anchorage, Alaska



Statement of Confidentiality

To protect fragile, vulnerable, or threatened cultural sites from disturbance, access to site-
specific information from the Alaska Heritage Resources Survey is restricted or confidential.
Distribution of portions of this report that identify the location of cultural sites is to be limited to
those with a legitimate need to know, such as appropriate personnel from Cultural Resource
Consultants LLC, Goldbelt, Inc., Solstice Alaska Consulting, PND Engineers, the Alaska
Department of Transportation and Public Facilities, and the Office of History and Archaeology.
Restricted or confidential information is withheld from public records disclosure under state law
(AS 40.25.110) and under the federal Freedom of Information Act (PL 89-554). Information
about site inventory may be restricted pursuant to AS 40.25.120(a)(4), Alaska State Parks Policy
and Procedure No. 50200, the National Historic Preservation Act (PL 89-665, 16 U.S.C. 470),
and the Archaeological Resources Protection Act (PL 96-95).

Cultural Resource Consultants 1 November 2024



Executive Summary

The following report details the results of an archaeological survey and cultural resources
monitoring at Cascade Point near Juneau, Alaska. Solstice Alaska Consulting, Inc. retained
Cultural Resource Consultants to conduct survey and archaeological monitoring for the Juneau
Cascade Point Ferry Terminal Geotechnical Testing project.

The project is located approximately 30 miles northwest of Juneau within Section 32 of
Township 36S and Section 1 of Township 37S, Range 63E, Copper River Meridian.

The cultural resources survey at Cascade Point documented 71 culturally modified trees (CMTs)
within JUN-00710, and no CMTs were affected by geotechnical testing within the site. The
JUN-00710 site boundary was expanded slightly to the east and southeast. Despite the removal
of roughly half of the previously documented CMTs and probable damage to the buried midden
portion of the site around 2005, CRC recommends that the site should continue to remain eligible
for the National Register.

Cultural Resource Consultants 1l November 2024
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Project Description and Background

Cultural Resource Consultants LLC (CRC) was retained by Solstice Alaska Consulting Inc. to
conduct an archaeological survey and cultural resources monitoring for geotechnical testing at
Cascade Point, north of Juneau, Alaska (Figure 1). The Alaska Department of Transportation
and Public Facilities (DOT&PF), in partnership with Goldbelt, Inc. (Goldbelt), is proposing to
construct a new Alaska Marine Highway System (AMHS) ferry terminal and associated
infrastructure at Cascade Point in Southeast Alaska. The project is located approximately 30
miles northwest of Juneau within Section 32 of Township 36S and Section 1 of Township 37S,
Range 63E, Copper River Meridian.

Cascade Point

0 5 10 20 30
Miles

Figure 1. Project location.

As a part of the design effort for this project, DOT&PF proposed a geotechnical study to gather
needed information from a proposed roadway alignment and parking lot site, and within the
marine environment (Figure 2). Because of the previously reported archaeological midden site
and grove of culturally modified trees (CMTs) within the project area (JUN-00710), the State
Historic Preservation Officer (SHPO) stated in a letter to DOT&PF that “...a finding of ‘no
historic properties adversely affected with conditions’ is appropriate for the proposed project.”
This was “contingent on the conditions that DOT&PF will implement avoidance of known
deposits and culturally modified trees (CMTs) and conduct archaeological monitoring for project
activities within JUN-00710 or 50 feet of the mapped site boundary” (Bittner 2024). The
mapped site boundary is presented in Figure 3.
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Figure 2. Geotechnical Test Locations.

Cultural Resource Consultants 2 November 2024



—-—) - J
& /X8 /y \
v
e ol
Q JUNEAU ACCESS ALIGNMENT ~

CASCADE POINT

/
f

0 100 200

—" — ECHO COVE

Feet

- Grove of CMTs

Figure 3. JUN-00710 site map from Yarborough (1997).

The purpose of the archaeological survey was to relocate the shell midden and surface
depressions and to identify and mark CMTs to be avoided during the geotechnical investigation.
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As per the stipulations from the SHPO, a cultural resources monitor was present for all ground
disturbing activities within 50-feet of the mapped site boundary.

Environmental Context

Cascade Point protects a small cove in Berner’s Bay, along Lynn Canal. An unnamed stream
enters the bay just south of the project. Hills rise parallel to a creek valley and Berner’s Bay.
The site geology is primarily volcanic and is consistent with containing some slate (Brew and
Ford 1985).

Sea levels in southeast Alaska rose rapidly by 17,000 cal B.P. as the Last Glacial Maximum
came to an end (Baichtal et al. 2021). The highest elevation shell-bearing deposits in the Juneau
area are over 200 meters (m) above sea level. Most of the rebound occurred between 14,000 and
12,900 cal. B.P. and was of some of the most extreme isostatic rebound in the region. A
diagnostic tephra is the Mount Edgecumbe dacite tephra, which dates to 13,160 +/- 90 cal B.P.
(Beget and Motyka 1998). Southeast Alaska’s local Holocene Climatic Optimum from c. 10,780
to 9870 cal B.P. resulted in a warmer climate than modern and some of the first conclusive
evidence of human occupation (Baichtal et al. 2021).

Following glacial melt during the Little Ice Age, the Juneau area again experienced extreme
isostatic uplift around 1770 A.D., which continues to today (Larsen et al. 2005). The isostatic
rebound is expected to outpace sea level rise as a result of climate change (Kelly et al. 2007).
Baichtal et al. (2019) estimate that sea levels could have been as much as 20 m above modern
sea level between c. 9000 B.P. and present. Over half of the survey area is within 20 m in
elevation and may have resulted in deeper coves over time.

The Cascade Point survey area is within a mature spruce and hemlock forest. The understory
consists primarily of young hemlock, rusty menziesia, blueberry, huckleberry, devil’s club, and
skunk cabbage. The eastern and western edges of the survey area are volcanic bedrock outcrops
that create a natural bowl in the center of the study area. The bowl slopes to the south toward the
beach. Two small streams drain the bowl, but large swaths of swampy areas dominated by skunk
cabbage are present throughout the low-lying portions of the study area. A few areas within the
study area were previously logged, and alder has regrown in these locations.

Cultural Chronology

To date, archaeological surveys in southeastern Alaska have documented thousands of sites. A
large percentage of these sites are shell middens, although numerous other types of precontact
and historic resources are known (Autrey 1992).

Madonna Moss (1998) refined the sequence for northern Northwest Coast history into an Early
period (10,000 to 5000 B.P.), a Middle period (5000 to 1500 B.P.), and a Late period (1500 B.P.
to Contact). Davis (1990) split the cultural sequence into a Paleomarine tradition (11,000-6500
B.P.), a Transitional stage (6500-5000 B.P.), and a Developmental Northwest Coast stage (5000
B.P. to European contact). The Developmental stage was further divided into the Early (c. 5000-
2600 B.P.), Middle (c. 2600-1000 B.P.), and Late (c. 1000—contact) periods.
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Early Period (c. 10,000 to 5000 B.P.)

Any Late Pleistocene sites would likely be under water (Carlson and Baichtal 2015). Moss’
(1998) Early period, and Davis’ (1990) Paleomarine tradition, are characterized by a well-
developed microblade industry with wedge-shaped microblade cores, few or no bifacial tools,
and an economy based on coastal marine subsistence. Davis (1990:198-199) argues that the time
between 6500 and 5000 B.P. was a transitional stage as people adapted to a changing
environment, seen in shifting economic and settlement strategies. By the end of the period,
northwest coast people had shifted from highly mobile to sedentary (Brown 2016).

The vast majority of early Holocene sites in southeast Alaska have been identified in the vicinity
of Prince of Wales Island as a result of paleoshoreline modeling (Carlson and Baichtal 2015).
The sites include microblade, flake, bifacial, and burin technology. Early Northern northwest
coast assemblages include core and blade technology, notched scrapers, burins, and unifacial
technology, like at Ground Hog Bay 2 (JUN-00037), Hidden Falls (SIT-00119), and Yatuk
Creek Terrace (CRG-00717; Ackerman et al. 1979; Davis et al. 1984; Mobley 2018).

Middle Period (5000 to 1500 B.P.)

Moss’ (1998) Middle period, and Davis’ Early and Middle Developmental stages, sites have
extensive shell deposits, and are often associated with wood-stake fishing weirs. Middle period
artifact assemblages include slate points and other ground stone materials, bone harpoons and
points, and shell beads.

Davis (1990) differentiates the Early and Middle Developmental stages by the Middle period
containing composite toggling harpoons and small flaked stone points, while these artifacts are
absent from the Early period. Davis’ (1990) Middle Developmental period also includes a
greater focus on unilaterally barbed harpoons, ground stone knives, and heavy hand mauls. All
of these artifact types increase in abundance during the Late period. That is to say, the shift in
technology is gradual, and Moss lumps the change while Davis splits it.

Clark (1979:7) argues that, based on polished slate tools from the Coffman Cove site (PET-
00067), from c. 4000 to 3000 B.P., southeast Alaska was part of “a long coastal sphere of
communication stretching from southern British Columbia as far north as the Kodiak zone of
southwestern Alaska.” Cultural connections along the Pacific Coast continued late into the
period, with a ground slate fishtail point recovered from Sarkar Cove Entrance (CRG-00164),
dating to 1740 +/- 240 B.P. (Campbell 1984). The dating is consistent with the end of the
florescence of chipped fishtail points to the west on the coast, between c. 2400 B.P. and as late as
1700 B.P. (Maschner 2008).

Late Period (1500 B.P. to Contact)
Moss’ (1998) Late period, which is usually identified with the ethnographic cultures of the
region, is similar to Davis’ (1990) Late Developmental Northwest Coast stage, characterized by

the presence of shell midden deposits, ground stone and bone technology, human burials, and the
establishment of large settlements or winter villages, specialized camps, and fortifications. Late
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period artifacts include copper tools, stone bowls, ground stone knives, mauls, harpoons with
lashing, and increased use of obsidian (Davis 1990).

After the Middle period, chipped stone technology continues to decline in abundance (Davis
1985; de Laguna 1964:183; Moss 1989a; Swanson and Davis 1982). Shouldered, chipped stone
points have been recovered from SIT-00228, a probable Tlingit fort dating c. 1000 B.P. (Mobley
2003). Frederica de Laguna (1964:130) reported triangular/leaf-shaped chert blades from Old
Town (YAK-00007).

Ethnography

Emmons (1991) provides a detailed account of Tlingit culture in the late nineteenth century.
Tlingit society was split into tribes, clans, nobles, common people, and slaves. Tlingit occupied
winter villages and seasonal subsistence camps. Usually, each tribe had only one winter village.
Northern Tlingit constructed large plank homes of spruce, sometimes with subterranean
platforms (Emmons 1991:60). Summer houses were smaller than winter houses, built on the
ground without any excavation, and could double as a smokehouse. Temporary structures also
included lean-tos.

Trade between coastal people was permitted for individuals, but trade rights with interior peoples
were hereditary to chiefs (Emmons 1991:55). Tlingit traveled in canoes carved from tree trunks.
Subsistence focused on salmon taken in traps, by spear, or by hook. Fur seal, halibut, eulachon,
bear, wolf, fox, and other furbearers were taken primarily in spring.

Auk Tlingit have occupied Auk Bay, just north of Douglas Island, since c. 900 B.P. (X unéxi
National Register Nomination 2014). Auk elder Phillip Joseph (1967:8-9) describes the history
of the Yaxteitann clan in the area: They started in the north, hunted seals at Young Bay, then
settled in Indian Cove, and later discovered Auk Bay and moved their winter village there. Auk
Bay became the center of the small clan, which controlled fewer resources than other clans and
lacked interior trade routes (Thornton 2012:76).

Russian Period

The late precontact/early historic Tlingit toolkit includes abraders, chipped slate knives and
adzes, and pebble/cobble spall tools, while chipped stone technology of other fine-grain
materials is extremely rare to entirely absent (Ackerman 1965, 1970; Swanson and Davis 1982).

The historic period in Southeast Alaska began in 1741, when one of Vitus Bering’s ships reached
the outer coast of the Alexander Archipelago north of Dixon Entrance (Betts and Bowers
1994:18). In an effort to expand their territory into Southeast Alaska, the Russian American
Company established a fort near Yakutat in 1796. It was later destroyed by the Tlingit in 1805
after relations quickly soured (de Laguna 1972:73; Khlebnikov 1994:1-6; Tikhmenev 1978:43,
61, 65, 99). In 1799, the Russians built a fort at Sitka, but it was destroyed by the Tlingit in
1802. A new fort, New Archangel, was built at Sitka in 1804. The Russian American Company
established their headquarters there in 1808, where it remained until Alaska was sold to the
United States in 1867 (de Laguna 1990:223).
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American Period

The first major Alaskan gold discovery was in Silver Bow Basin in 1880, shortly after the sale of
Alaska to the United States (Ferrell 1995). Juneau was established the following year as
prospectors flooded the area. The Treadwell Mine, on Douglas Island, operated from 1882 to
1922 (Pollnow 2013). The Klondike Gold Rush began in 1897 and 1898, and more prospectors
accessed the gold fields by starting at several Alaskan ports and traveling overland (de Laguna
1972). Mineral exploration restarted in southeast Alaska in the 1950s and intensified in the
1970s and 1980s (Pollow 2013:18).

Ancestral Hemlock Harvesting

Tlingit people have traditionally used Ydn, or western hemlock wood, for smoking fish and
carving spoons, spear shafts, and halibut hooks (National Park Service n.d). The outer bark
makes a natural dye to color fishing nets and mountain goat wool. It was used to tan seal and
deer hides (National Park Service n.d), and hemlock branches, called haaw daa aa, were placed
in spawning areas to collect herring eggs (Newton and Moss 2004: 8, 45).

The bark stripped from hemlock was often collected for food. According to notes on Tlingit
culture kept by U.S. Navy Lieutenant George Emmonds (1991:152) during the 1880s and 1890s:

The inner bark of the hemlock, spruce, and pine was gathered in the spring and
eaten with fresh oil, but that of the hemlock alone was prepared and preserved for
winter...The tree trunk was debarked in slabs one or two feet wide and four or
five feet long by means of wedges made of the limbs of hemlock, spruce, or
cedar, pointed at one end and sharpened to a flat edge at the other. The wedge
used by men was six feet long, the woman’s but half that length. The bark [to be
detached] was cut across at the bottom, with the pointed end, and pried off
upwards with the wedge-shaped end of the stick. Then the woman scraped off the
fine inner bark with her crescent-shaped knife, originally of mussel shell, later of
metal. These shavings were dried or steamed in the earth oven between layers of
skunk cabbage leaves, then mashed in wooden dishes with the woman’s hand
hammer, or rubbed soft with her hands. Then they were formed into cakes and
pressed between pieces of hemlock bark, sun dried on the canoe cover, and stored
in boxes or strung up on the wall. The preserved bark was softened in boiling
water and then mixed with oil before being eaten.

A more recent description of the traditional method of preparing sax’ is from Tlingit elder Jessie
Dalton (Newton and Moss 1984:24):

Take the bark back off from all the way around the hemlock tree. Shave off the
bark from the sap side with what looks like an Eskimo ulu. Take the bark off in
thin layers and after there is enough dig a pit and line it with coarse gravel all the
way around and cover it with fern about one inch deep. On top of that, a layer of
skunk cabbage, then you’re ready to put in the sax’. Now you need to cover it
again. Of course this is after the fire has been built and the rocks are quite hot so
you have to work fast. Then cover with more fern, skunk cabbage and finally
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sand. The fire should last all night and the following day you will uncover it and
find it very nice, tender and very sweet. Put it on clean canvas in the sunshine for
a number of days to dry it.

Another description of hemlock use was provided by Martha James (Newton and Moss
2004:28):

June was the time to get sdx’ [sap of the outer cambium layer of inner young
hemlock bark]. Special knives, yees’, were similar to ulus and kept very sharp to
get the sdx’ off from the inner bark.

Yarborough (1997:5) suggested that JUN-00710 was likely a temporary camp for
processing sax’. This conclusion was based on the small size of the shell midden, the two
depressions, which may have been processing pits, and the types of scars left on the
culturally modified hemlocks.

Previous Archaeological Research at Cascade Point

There is one previously reported site within the Cascade Point project area—JUN-00710. The
site was first documented in 1996 by Michael Yarborough of CRC. Working under contract to
Goldbelt, Inc on the Cascade Point Access Road project, he documented 159 CMTs and a shell
midden with two surface depressions at the site (Yarborough 1997; see Figure 3). Following his
recommendation, the SHPO determined the site eligible for the National Register.

In 1998, United States Forest Service (USFS) archaeologist Katherine Brown completed a
Section 106 review for the proposed Cascade Point Access Road (Brown 1998). While the road
corridor was primarily within land owned by Goldbelt, Inc., two sections of the proposed road
crossed USFS land. This required a special use permit and prompted additional archaeological
work. Brown (1998:4) recommended a “conditional no adverse effect” finding for the project
with the understanding that mitigation would occur at JUN-00710. The stipulations of the
finding were:

The midden area of the site will be shovel tested to define site boundaries.
Once these boundaries are defined the area will be flagged off and avoided
by all construction activities.

Chronological research on site 49 JUN 710 will be carried out. This will
include dating of carbon-based materials from the midden area and dating
of tree sections from the CMTs.

CMTs would be mapped and documented before clearing activities take
place.

An interpretive display in the proposed lodge, or other appropriate area,
will explain the significance of historic and prehistoric cultural resources
in the area. Additionally, the importance of protecting these resources
from vandalism and other destruction will also be emphasized.
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Brown’s recommendations were revisited in 2004, and both the SHPO and the USFS zone
archaeologist agreed that they were still valid. The USFS conducted cultural resources
monitoring for the road construction and archaeologist Jon Loring of Loring Research was hired
by Goldbelt, Inc. to complete the mitigation at JUN-00710.

USFS archaeologist Rachel Myron monitored the road construction in May 2005, finding no new
cultural resources. On May 6, 2005, Myron visited the southern end of the access road corridor
and saw that road construction had begun, and trees had been cut within the 60-foot-wide right-
of-way. Myron returned to JUN-00710 on May 9, 2005, with USFS archaeologist Nicole Lantz
to determine the relationship between the midden site and the proposed road:

Rachel and Nicole measured the distance between Station 179 +59.41 and the
west edge of the northernmost archaeological feature. On an azimuth of 104
degrees (true) the west edge of the feature lies 49 feet from the centerline of the
road. All three features, therefore, lie directly on the east edge of the road ROW.

Following Myron and Lantz’s visit, Jon Loring conducted his fieldwork. According to Myron
(2005:2), “Mr. Loring completed his fieldwork in June 2005 and a final project report is
pending.”

Unfortunately, if Loring completed a report on his work at JUN-00710, it is not on file at the
Office of History and Archaeology or the Juneau Ranger District. A USFS Heritage Program
FY2009 Annual Report noted that Loring’s report was still not complete as of June 2010 (USFS
Alaska Region 2010). CRC has been unable to contact Mr. Loring to obtain a copy of his report
and the USFS district office in Juneau does not have a copy. At this point it is reasonable to
conclude that a final report of the work was never completed. Myron’s (2005:8) monitoring
report references a letter written by Jon Loring to Goldbelt, Inc. stating:

In early May 2005 Goldbelt, Inc. hired Cultural Resource Consultant Jon
Loring, Loring Research to complete the mitigation measures required for
JUN 710 at Cascade Point. Loring proposed to complete work on the
project in two phases. Phase One was to include systematic testing to
define the extent of the subsurface midden, documentation of the CMTs
including GPS locations for each, and analysis of rounds extracted from
all CMTs which lay within the clearing limits of the road. Loring
completed this phase of work during the week of May 22, 2005.

Based on a thorough literature review, Loring’s mitigation was the last archaeological fieldwork
conducted at Cascade Point. However, without a copy of the mitigation report, we do not know
the full extent of the shell midden within the site, the age of the site, or the ages and dates of
modification of the CMTs.

Study Methods

Prior to the 2024 cultural resources survey, an extensive background review, including a search
of the Alaska Heritage Resources Survey (AHRS), was conducted. The field effort was carried
out by CRC Senior Project Archaeologist Aubrey Morrison, who meets the Secretary of
Interior s Professional Qualification Standards (Federal Register Vol. 48, pp. 44738-44739).

Cultural Resource Consultants 9 November 2024



Ms. Morrison has a demonstrated ability to conduct surveys and cultural resources monitoring in
Alaska.

PND Engineers provided Ms. Morrison with GPS coordinates for their geotechnical testing
locations, and each of the proposed test pits and boreholes was examined. CMTs in the vicinity
of geotechnical tests were documented with photographs, measurements, and GPS points. CMTs
were also flagged for avoidance.

Following the survey of the test locations, a pedestrian survey of the project area and the
formerly mapped site boundary (see Figure 3) was conducted. Because the site, JUN-00710, had
already been thoroughly surveyed and determined eligible for the National Register, the 2024
pedestrian survey focused on documenting the remaining CMTs, as many had been cut down
since 2005. The survey was conducted in parallel transects spaced 10 to 20 m apart across the
site. However, because the focus of the survey was CMTs, the transects eventually became more
“meandering” as Ms. Morrison had to view all sides of each tree to look for modifications.
CMTs that were missed during the survey were documented during the cultural resource
monitoring. Unfortunately, due to the pace of monitoring, some trees were documented only
with a photograph and a GPS point.

After the completion of the archaeological survey and documentation of the remaining CMTs,
Ms. Morrison monitored the excavation of all backhoe test pits within the boundaries of JUN-
00710 at Cascade Point. The purpose of the monitoring was to help the geotechnical testing
crews avoid known CMTs and archaeological deposits and prevent inadvertent damage to as yet
undiscovered archeological and historical materials.

Survey Results

The cultural resources survey was carried out between September 27 and 30, 2024, prior to
monitoring of geotechnical tests. The survey area encompassed the entirety of the previously
mapped site boundaries for JUN-00710 (see Figure 3) as well as a minimum of 50 feet on either
side of the existing access road that extends from the end of Glacier Highway to the proposed
ferry terminal. At the request of PND Engineers, Ms. Morrison also surveyed to the northeast
and east of the existing material source, in the event that the material source is expanded in the
future (Figure 4).

JUN-00710

As described above, JUN-00710 was initially recorded as a midden with two surface depressions
and an associated grove of 159 hemlock CMTs. The site was documented prior to the
construction of an access road from the Glacier Highway to Cascade Point. Following
construction of the road, roughly half of the CMTs within the site were cut down. The exact date
of this is unclear, but based on the alder regrowth within disturbed portions of the site, it likely
occurred around the time the road was built in 2005 (Figure 5). A material source was developed
near the northeastern edge of the property, and several gravel pads were added to the site, likely
for staging construction equipment or for processing gravel from the material source (Figure 6).
The cleared areas are visible on modern aerial photos of the site (see Figure 4).
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Figure 4. Survey area at Cascade Point.

Due to the dramatic changes at the site, finding the previously reported surface features and shell
midden was challenging. Many of the trees that had been cut down were not removed and much
of the ground surface was obscured by deadfall. The stream described in the AHRS card has
been re-routed and no longer serves as a reference point for the subsurface midden and surface
depressions. However, one surface depression and shell midden were relocated immediately
south of a gravel pad and previously cleared area (Figure 7). The depression is roughly 15 m
east of the road at the edge of a marine terrace. To minimize further damage to the site, a %-inch
diameter soil probe was used to identify the presence of shell midden. Once the location was
established, the site was then flagged for avoidance during geotechnical testing.
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The single remaining surface depression measures 110 centimeters (cm) by 100 cm and is
approximately 20 cm deep. Soil probes immediately north and northeast of the depression
yielded a dark brown humus with dispersed mussel shell. The depression is at the edge of a
terrace, the southern side of which has been partially excavated by heavy equipment. Charcoal
and dispersed mussel shell were observed eroding out of the cutbank. Based on the previous
descriptions and what was observed during the survey, roughly half of the midden portion of the
site has been destroyed.

A total of 71 CMTs were documented at JUN-00710 (see Figure 7). Of these, 69 were hemlock
and two were Sitka spruce. Most of the hemlocks showed evidence of bark stripping, while the
two spruce trees had triangular shaped scars with ax or hatchet cut marks (Figure 8). The two
spruce CMTs are likely more modern and may have marked survey locations. The southernmost
spruce CMT is immediately adjacent to a survey monument.

@ Midden 0.1 0 0.1 y
®  Hemlock CMT I g — K ilometers A G AN
O  Spruce CMT

Figure 7. Survey results map showing CMTs and midden location.
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Measurements of the trees and modifications were recorded in cm, including scar length, width,
and height above ground surface, and diameter at breast height (DBH). The culturally modified
hemlocks had an average DBH of 73 cm. Interestingly, a relatively small, unmodified hemlock
with a 30 cm DBH cut down during geotechnical testing had well over 200 growth rings. A
more complete description of the CMTs documented, including a table containing all CMT data,
is presented in Appendix A.

The site likely continues to the north, though the previous survey by Yarborough (1997) was
constrained to the boundaries of Goldbelt’s property. At that time, the USFS owned the parcel
north of JUN-00710. That land is now owned by Goldbelt, but it was outside the survey area for
this project.

CMTs were identified in most portions of the project area, with the exception of the places that
had been previously cleared. The hemlocks along the rocky elevated beach terrace along the
western side of the survey area were significantly smaller in diameter than hemlocks further
inland. The smaller diameter trees suggested that this area had been previously logged.
However, the small unmodified hemlock mentioned above was within this grove and based on
the number of growth rings on that tree (over 200), this is an old growth forest, despite the size
of the trees. Challenging growing conditions on the exposed volcanic bedrock along the western
portion of the landform likely stunted the growth of trees and probably made them less desirable
for bark harvesting, as there are few culturally modified hemlocks within this portion of the site
(see Figure 7).
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Monitoring Results

Cultural resource monitoring was conducted between October 1 and 9%, 2024. CRC
archaeologist Aubrey Morrison monitored the excavation of 22 test pits and 5 boreholes within
JUN-00710. Geotechnical testing in the site included test pits, excavated by a large excavator,
and 5” diameter boreholes, excavated by a tracked drill rig.

The SHPO stated that archaeological monitoring must be conducted for “project activities within
JUN-00710 or 50 feet of the mapped site boundary” (Bittner 2024). Archaeological survey prior
to monitoring expanded the known site boundary. Once the survey had been completed, Ms.
Morrison recognized that there would be no need to monitor the excavation of boreholes, as all
of the boreholes would be excavated within cleared areas that had been previously disturbed.
The test pits were excavated well off the existing roadway, which required some additional
vegetation removal. The crew was able to use the previously logged areas and gravel pads to
access most of their geotechnical tests, but a few unmodified trees had to be cut down to allow
access. The test pits varied in size and depth. Because the goal was to go as deep as possible,
the pits were often oblong in shape and were up to 15 feet long and wide. The maximum depth
reached was 13 feet (Figure 9).

v
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i

e

Figure 9. Typical test pit.
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No cultural material was identified in the test pits. Sediments were largely glacial deposits
overlain by a humus layer and most of the test pits encountered saturated ground or hit the water
table. A few tests containing alluvial deposits likely indicate where the two creeks within the
study area have meandered over time.

All CMTs were avoided during the excavation of test pits, and the test closest to the subsurface
midden (TP 10) was within an area that had been previously disturbed. Therefore, all known
cultural resources were successfully avoided.

Five of the proposed boreholes were monitored. The drill rig used for the boreholes was not able
to travel off existing roads or gravel pads (Figure 10). Therefore, all drilling had to be conducted
in previously disturbed areas where there was little, if any, potential for intact cultural resources.

CRC submitted a memo to the SHPO explaining the rationale for not requiring a monitor to
observe boreholes but continued to monitor the excavation of boreholes until a decision was
reached. After the memo was submitted, consultation continued between DOT&PF and Elyse
Applegate at the state historic preservation office. At the direction of DOT&PF, Ms. Morrison
contacted Elyse Applegate by telephone on October 9, 2024, and explained why monitoring of
the boreholes was likely not necessary. Ms. Applegate concurred, and cultural resources
monitoring at Cascade Point was considered complete.

P P

1S

the tracked drill rig utilized for all boreholes.

b 3

Figure 10. Borehole 1, howing
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Summary and Recommendations

The cultural resources survey at Cascade Point documented 71 CMTs within JUN-00710. The
site boundary was expanded slightly to the east and southeast. Despite the removal of roughly
half of the previously documented CMTs and probable damage to the buried midden portion of
the site, CRC recommends that the site should continue to remain eligible for the National
Register. While previous damage to the site was hypothetically mitigated by Jon Loring in 2005,
the data from that study has remained unavailable. CRC’s survey included only minimal soil
probing to find the location of the midden, and a portion of the midden likely remains intact,
indicating that the site still retains its significance under Criterion D of the National Register.
Tree rings on the remaining CMTs at the site can be dated to reveal when the site was being used
to harvest hemlock bark.

The cultural resources monitoring at Cascade Point did not identify any new cultural resources.
No CMTs were disturbed during the excavation of test pits or the drilling of boreholes.
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Appendix A:

Culturally Modified Trees at JUN-00710
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A total of 71 CMTs were documented at JUN-00710. CRC archaeologist Aubrey Morrison used
the CMT typology developed by Charles Mobley (1989) and expanded by Mark McCallum
(1991) to describe the types of modification observed. Due to time constraints while monitoring
the excavation of geotechnical test pits, not all CMTs were fully measured. However, each
individual CMT was, at a minimum, photographed and marked with a GPS point. Based on
McCallum’s (1991:17) typology, the majority of CMTs at Cascade Point (JUN-000710) most
closely resemble Type H (Figure 1). According to Griffin et al. (1992:23) Type H trees were
mostly the result of bark stripping for cambium. Despite variation in scar shape, the trees at JUN-
00710 show evidence of bark stripping. Unfortunately, no definitive tool marks were noted on
any of the modified hemlocks. The scar faces on most of the hemlocks have begun to rot, which
has obscured any tool marks that may have been present.

The modification on several of the CMTs at JUN-00710 was described as a “slit” (Figure 2;
Table 1). These trees were interpreted as Type H, or oval modification. In these instances, the
tree was able to heal over the previously bark-stripped area. According to Mobley (1994:2), “the
resulting scars, even when
fairly large, don’t usually
damage the tree enough to
kill it. So the tree
continues to grow, with
successive layers of new
growth accumulating each
year, gradually growing
over the edges of the
original scar.” Because of
the way trees grow, “new
healing growth appears as
two lobes of curved tree
rings which curl over the
old scar surface year after
year” (Mobley 1994:2).

Therefore, it is possible to
count the number of rings
laid down since the tree
was modified, allowing for
the date of modification to
be determined. According
to Mobley (1994:2), to date
the modification, the tree
must either be cut down or
a pie-shaped wedge from
the healing lobe must be
removed with a chainsaw
(Figure 3).

Figure 1. Types of CMTs from McCallum (1991).
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Based on the type of modification observed at JUN-00710, it is likely that Yarborough’s (1997)
suggestion that the site was likely a bark harvesting and processing site, holds true. The
remaining CMTs in the site would be good candidates for future dating. In addition, charcoal
from the shell midden portion of the site could be radiocarbon dated to see how well the two
portions of the site align in terms of age. This work may have already been completed by Jon
Loring, but without data from his study in 2005, the age of the site remains unknown.

WSy © Al af] A g oy e, gl =7 G
Figure 2. Types of CMT scars found at JUN-00710. To the far left is an oval-shaped scar (Type
H). In the center is a long slit, which is likely an oval scar that has almost fully healed. To the
right is a tree with two small oval scars.

Table 1. JUN-00710 CMT data.

Scar Height of
CMT # | Latitude Longitude | Tree Species | Scar Shape Dimension Scar Base DBH (cm)
(cm) (cm)
1 58.69884 | 134.94030 | Hemlock Thin Oval 10x60 130 85
2 58.69877 | 134.94035 | Hemlock Oval 25x80 76 78
3 58.69875 | 134.94035 | Hemlock Oval
4 58.69890 | 134.94101 | Hemlock Oval 10x30 40 54
5 58.70029 | 134.94014 | Hemlock Oval 15x70 60 68
6 58.70037 | 134.94013 | Hemlock Oval 20x60 75 60
7 58.70086 | 134.93979 | Hemlock Oval
8 58.70000 134.93957 | Hemlock Rectangular 45x250 90 100
9 58.69992 | 134.93965 | Hemlock Oval
10 58.69991 134.93911 | Hemlock Oval 25x95 70 55
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Scar Height of
CMT # | Latitude Longitude | Tree Species | Scar Shape Dimension Scar Base DBH (cm)
(cm) (cm)
11 58.69988 134.93887 | Hemlock Triangular 20x45 50 75
12 58.69985 134.93906 | Hemlock Oval 18x36 136 58
13 58.69980 134.93915 | Hemlock Long oval 18x156 116 60
14 58.69967 134.93936 | Hemlock Oval 35x128 120 75
15 58.69965 134.93928 | Hemlock Oval 22x135 80 55
16 58.69966 134.93919 | Hemlock Oval 20x82 90 56
17 58.69968 134.93911 | Hemlock Alcove 30x48 150 85
18 58.69974 | 134.93881 | Hemlock Oval 23x47 90 70
19 58.69962 134.93910 | Hemlock Oval 26x130 40 85
20 58.69952 134.93913 | Hemlock Oval 25x144 95 88
21 58.69953 134.93908 | Hemlock Oval 20x64 60 80
22 58.69945 134.93912 | Hemlock Oval 25x90 120 110
23 58.69948 134.93902 | Hemlock Slit 25 40 65
24 58.69943 134.93896 | Hemlock Irregular 35x129 60 60
25 58.69944 134.93855 Hemlock Irregular
26 58.69933 134.93833 | Hemlock Oval
27 58.69935 134.93807 | Hemlock Oval
Long
28 58.69884 134.93799 | Hemlock rectangular 20x160 80 115
29 58.69877 134.93693 | Hemlock
30 58.69847 134.93569 | Hemlock Oval 30x80 125 57
31 58.69894 | 134.94060 | Hemlock Oval 25x100 70 57
Long
32 58.69878 134.94076 | Hemlock rectangular 26x120 86 70
33 58.69991 13493713 | Hemlock Oval 12x49 61
34 58.69899 134.93632 | Hemlock Oval 25x145 76
35 58.69902 134.93642 | Hemlock Oval 20x73 92
36 58.69905 134.93667 | Hemlock Oval 16x110 90 84
37 58.69900 134.93673 | Hemlock Oval 30x127 75 86
38 58.69875 134.94035 | Hemlock Teardrop/Oval | 18x26 76 78
70 (mostly
39 58.69907 134.94121 Hemlock Oval/slit healed/closed) 150 60
40 58.69903 13494121 | Hemlock Oval 19x68 130 68
41 58.70044 | 134.94039 | Hemlock Slit
42 58.70054 | 13494014 | Hemlock Oval
43 58.69892 134.93802 | Hemlock Slit 10x63 130 85
44 58.69908 134.93790 | Hemlock Oval 20x65 80 67
Two small
45 58.69961 134.93789 | Hemlock ovals
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Scar Height of
CMT # | Latitude Longitude | Tree Species | Scar Shape Dimension Scar Base DBH (cm)
(cm) (cm)
46 58.69987 | 134.94195 | Hemlock Oval 22x75 160 96
47 58.69953 134.93654 | Hemlock Oval 14x70 145 89
48 58.69938 | 134.93660 | Hemlock Oval 10x35 120 60
49 58.69899 | 134.93606 | Hemlock Oval 20x75 90 60
50 58.69931 134.93607 | Hemlock Oval 22x50 130 78
51 58.69934 | 13493622 | Hemlock Oval 16x70 135 56
52 58.69874 | 134.93707 | Hemlock Slit 70 120 60
53 58.69878 | 134.93728 | Hemlock Oval 33x94 100 70
54 58.69877 | 13493774 | Hemlock Oval 33x118 90 100
55 58.69890 | 13493761 | Hemlock Slit 55 30 82
56 58.69898 | 134.93738 | Hemlock Slit
57 58.70088 | 134.93905 | Hemlock Oval 25x150 80 75
58 58.70091 134.93901 | Hemlock Oval 20x70 85 65
59 58.70088 | 134.94093 | Hemlock Oval 10x56 100 70
60 58.70094 | 134.94105 | Hemlock Oval 10x87 50 71
61 58.70100 | 134.94139 | Hemlock Oval 30x80 80 75
Slit 1: 35, Slit Slit 1:100,
62 58.70101 134.93827 | Hemlock 2 slits 2:45 Slit 2: 80 85
63 58.70088 | 134.93892 | Hemlock Oval 25x130 60 70
64 58.69861 134.93744 | Hemlock Slit
65 58.69856 | 13493712 | Hemlock Oval 48x190 30 117
66 58.69850 | 134.93676 | Hemlock Oval
67 58.69850 | 13493674 | Hemlock Oval
68 58.69834 | 134.93652 | Hemlock Oval
69 58.69778 | 134.93445 | Hemlock Oval
Spruce
CMT 58.69850 | 134.93805 | Spruce Triangular 16x24 125 120
Spruce
CMT 58.69902 | 134.93696 | Spruce Triangular 25x30 90 110
Cultural Resource Consultants A-5 November 2024




4 partial disk sample
required for

.wﬂm;,,“q'ﬂ, tree-ring
< dating

— ¥
\ original 3 x
scar face T Y
\ o <
> e,
N 2
~ ¢ healing %_ \,/- LY
~ &  lobe \:_E S A
5/ -
\ A J
3 7.
vertical "*. !
present saw_cut “3_
g scar face r§
g post- pre- q
fle- injury injury —¢ §
g growth growth 5
5
bark t §
T\ v

&*““’ g
o
l‘“"“m«, ;

,_l
o i

P A

«
et fevn s
LR AN AN

Figure 3. Mobley's (1992:100) Figure 2, showing the growth of the healing lobes over the scar
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given adequate contact information as provided to the State. The State of Alaska shall leave
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