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Mount Baker — Snoqualmie Blasting Guidelines for Protection of Fish
Guidelines agreed to at Aquatic Level 1 Team meeting on January 31, 2007 by USFWS (Marc Whisler, Joe Hiss) and NMFS (Joel Moribe).

Minimum setback distance from streams for a given charge weight to
1. Keep fish safe and guarantee an NLAA call for the concussive effects of the blast, or
2. Potentially harm fish but not kill them (Alaska Guidelines)

NOTE: Guidelines do not apply to areas/seasons when eggs are in the gravel nor to any other aspects of a project other than blasting.

Guidelines may be modified as more information becomes available.

NLAA Setback
600 (minimum safe distance by
] \ charge weight)
550 1 Charge
] Weight |Distance|Distance
500 Safe distances and (Ibs) (m) (ft)
. charge weights 0.125 40 131
450 0.25 45 148
. 0.5 50 164
4007 ™ AN \ 6.5 50 164
£ . 7 60 197
g 9507 S 8 75 246
2 200 Potentially harmful distances 9 90 295
2 ] AW and charge weights 10 100| 328
8 50l 13 120 394
3 A \ '\ 15| 130] 426
200 \ 20 145 476
] \ N\ 25 160 525
1507 — \ \ 30 175| 574
] / w« PP
100 R \ No Mortality” Setback
T \ [ Potentially lethal distances SolbackType | Alaska Guidelnes for Rock
50 . . (minimum distance to
T -~ and charge weights No Mortality prevent mortality by
0] ] L NLAA charge weight)
0 5 10 15 20 25 30 Charge
Weight |Distance | Distance
» Charge Weight (Ibs) (Ibs) (m) (ft)
% 1 10 34
m 2 15 49
. 5 23 77
o 10 33 109
M 25 52 172
o 100 103 344

Graphic by Scott lentz, MBSNF Fisheries Biologist
February 15, 2007

Note: Alaska Guidelines for specific substrate and valley bottom
configuration can be used to determine more precise distances if
blasts are close to the potentially lethal effects line for rock.
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[LLUSTRATION OF TRAIL STRUCTURE TERMS




Clearing Limits (FEET) W3

Location Uphill Downhill | Vertical
ALL Clearing _Limit
4 4 10" R ™
Clegring Limit
'y, ownhill
/s,
vz
ZJ,// /»;// € \
/ —
/// E
ly/ £
y\'W 7 EJ
,\V‘f(/,/f Eg Trim branches
//[/ - o= flush with
//%// >3 trunk rather
/1 O than remove
\ S |
i - tree.
‘ Trailway
Do not remove trees Over,E,I/,zl, inches SN . —
in diameter if they are over ___ 4 feet Trailbed
from the centerline (both sides). Cut Sy ‘
e =

Stump Height Requirements* (inches)

Stump Position Side Slope Uphill Downbhill
Stumps between the Side slope less than or=to 10% 2" 2"
trail d cleari
H:g;tv;f]y andclearing Side slope over 10% 2" "
Stumps outside the Side slope less than or=to 10% N/A N/A
clearing limits Side slope over 10% N/A N/A

*All heights measured on uphill side of stumps.

¢

Cut All Logs———»

NOT TO SCALE

DRAWING NO.:

U.S.D.A. FOREST SERVICE R—-6 9111

PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION 2—14-2005

TITLE: SHEET:
CLEARING LIMITS




Amount of bench varies with % of
sideslope. Outslope trailbed 4—8% .

Slope rounding in
commom material

Above 50%
Sideslope

¢

Full Bench

Trailbed Width

Location

Trailbed
Width (inches)

ALL

36"

ALL TRAIL CONSTRUCTION

Slope rounding in
commom material

30% to 50%
Sideslope

| 3/4 Bench

| 1/4 Bench

Slope rounding in
commom material

Balanced
ection

Fill slope

10% to 30%
Sideslope

\ Trailb

0% to 10%
Sideslope

Fill slope

WILL BE FULL BENCH.

MAXIMUM TRAIL GRADE OF 15%

NOT TO SCALE

TYPICAL TRAIL CROSS SECTIONS

DRAWING NO.:
U.5.D.A. FOREST SERVICE R-6 912—1
PROJECT NAME: REVISION DATE:

PRATT RIVER TRAIL RELOCATION 2—14-2005
TITLE: SHEET:




Slope Finish

n
Remove roots over 12 inches in
diameter that protrude from the
backslope.

Backslope Ratio—Vertical: Horizontal
Rock 3/4:1

mmon  1:1

Trailbed Finish

Remove loose rock on tme
rail rf ver inch
in the smallest dimension.

Remove or reduce embeddedzurock

above the trailbed.

€
36"
(inches)
Minimum Clearance . 30"
Requirements (inches)
Ditch Section
See 926-1 for Trailbed

Ditch Details

ill Slope Ratio—Vertical: Horizontal
Rock 1/21 1

Common 1:]

NOT TO SCALE

DRAWING NO.:
USDA. FOREST SERVICE R—6 9125
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION —14-2005
" TRAILBED AND SLOPE FINISH e




Original Slope Line

Cap Rocks

Minimum 4 inches cove
of suitable excavation or
borrow material.

| Trailbed
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Hand place and
key in outer rocks.

GEOTEXTILE NOT REQUIRED
NOT TO SCALE

DRAWING NO.:
USDA FOREST SERVICE R—6 919 M%
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION <—14-2005
: SHEET:
" TALUS AND RUBBLE ROCK SECTION




Backslope

Edge of trail

If spill point of dip is not

L/ to daylight, construct
k lead—off ditch to daylight.
Skew top and o)

bottom of dip 45
Outslope range 6%—107%.

PLAN VIEW

Prevailing Grade

PROFILE
NOT TO SCALE
DRAWING NO.:
U.S.D.A. FOREST SERVICE R-6 912-5
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION 2—14-2005
TITLE: SHEET:
ROLLING DIP




Grade break a minimum of
4 inch ve the high—w
mark on both banks.

Downigrade 7)) Backslope

Embed rock dam into each bank Mﬁi/ Install
a minimum distance of 12 inches. / Stream Bank stepping rocks

7 N L SN
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.‘.‘3 ¢ fézo q J))//”\" ﬁwz' hes typical '
“A-m OOO[OO ¢ inches typical spacing
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High Water Level

Hand—placed /,'04

rocks, 130 Ib Downgrade Construct tread of

minimum, across 10 feet gravel and small

full width. rock less than

Key in smaller rocks. 3 inches in size.
PLAN VIEW

Construct top of dam level.

Embed 12 inches
‘ minimum

PROFILE — ROCK DAM

Install stepping rocks
130 Ib minimum.

Downstreom

Embed 1/3 of rock depth.
T,
Hand—Placed ATTESELRR
< XA RVRIR R/RR
= S S AN Ay
Rock Dam. @) - A R
TR .
ST . Typical
I Z
e o RS Y
B R R RRRRRR Streambed
NN 27
D

CROSS SECTION

NOT TO SCALE

DRAWING NO.:
U.S.D.A. FOREST SERVICE R—6 9127

PROJECT NAME: REVISION DATE:

PRATT RIVER TRAIL RELOCATION 2—14—-2005

TITLE: SHALLOW STREAM FORD AND GULLY CROSSING SHEET:

ROCK STRUCTURE




Downgrade
10 feet

Grade break a minimum
of _24 inches above
high water level.

Install stepping
rocks on upstream
edge of tread.

130 Ib minimum

Hand—placed rock. High Water Level

ey S
REE S ’.StY.e_.Or}:‘
TR
YOS
: { . Top of Bank
NN \ \

M 12 inches
Cut notch, 4 to 8 inches Typical spacing

wide and 3 to 4 inches deep.
Embed log dam into each bomky/
minimum depth of 12 inches.

Top of log is level.

Construct tread of
gravel or small rocks
less than 3 inches in size.

Prevailing Grade
PLAN VIEW Install stepping rocks
130 Ib minimum.
Embed 1/3 of rock depth.
16 inches minimum Diameter Typical Streambed
Tread—Retaining Barrier
Peeled Log
[ S eS|\ 2\
/= ST DT S S

Downstream

Hand—Placed Embed log 1/2
Rock diameter in streambed

CROSS SECTION

NOT TO SCALE

U.SD.A. FOREST SERVICE R—6 o108
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION 2—14—-2005
TITLE: SHALLOW STREAM OR GULLY CROSSING SHEET:
LOG STRUCTURE




Element Type of Material Obtain Size Treatment
From

Retainers Treated Pole/Hem-Fir Imported 6” min. dia. CCA/.40 PCF )
Flush Check Dams N/A —nches
Base Course 4”-, Native rock On Site 4”-
Top Course 2"-, Native Borrow On Site 2"
Stakes WR Cedar On Site 24" x 3"
Geotexitles N/A

Butt retainers SECTION A-—A
together. See 926—1 for
Ditch Details

Backfill
& Compact

A

Leadoff Ditch
Drain to Daylight

For log and sawn timber,
place stakes or rebar at
maximum intervals of

3 feet 6 inches from each
end and a minimum of

2 stakes or rebar on each
retainer

Rock Retainer
minimum Rock

Size 110 Ib
/\//\>\///_\\//\/ Sawn Timber Retainer
\\/<\\‘/\\ PLAN VIEW 6 inches x 6 inches
No. 5 Rebar

24 inches Long

‘ Logs
Crown surface 2 inches higher 6—8 inches Diameter

than top of retainers.

1/2 Log depth
Ground Line

\/\
RN //\\/
Geotextile Stakes \\//>\\///>\>//;\\\/
inches X inches X inches Long
CROSS SECTION
NOT TO SCALE
DRAWING NO.:
U.S.D.A. FOREST SERVICE R-6 913-2
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION 2—14—2005
TITLE: SHEET:
TURNPIKE — TYPE II




Backslope,

7\\ refer to
R trail Through cuts

excavation .
are permitted

on upper sides
of switchbacks

,Lﬁbﬁ; \\\\\\
Vi o
Eog _or Roc; o //é ”
arrier as Specified. d
See 926—1 for Diteh /////////\////;//;
Ditch details. 7
SECTION A—-A

Drain Ditch

Ehy
W 5% S Daylight
QW \\
\\\\\\\@ adius et \
&y Radus = 4
Bar,
rrier W Trail Width

Turn Section
2% maximum Grade

F{\S{{e\\\

Radius point is
staked at each

individual site. PLAN VIEW

23 Spill Point
))>>)>>>>77>>>>))) S

NOT TO SCALE

DRAWING NO.:

U.S.D.A. FOREST SERVICE R-6 —

PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RECONSTRUCTION <—14-2005

TITLE: SHEET:
SWITCHBACK — TYPE II




USDA - Forest Service

DRAINAGE DITCHES

Not to Scale

PLAN VIEW

Wing Ditches

Catch Basin

Parallel Ditch

Trailbed

Lead Off Ditch

LEAD OFF & PARALLEL DITCHES
Depth shall increase as
necessay for min. 5% drain
slope.

Lead Off Ditch o
CATCH BASINS S 8
A catch basin shall be
placed at each culvert.

Culvert

Trailbed |

"*' Parallel Ditch

Parallel Ditch 7 | N )/ Catch Basin

MBS Revised 6/02 926-1




43 inche

14 inches

Bulkhead:
3 inch x 12 inch
Rough Sawn 5 feet Long

b

+ 22 inches

Deck Planks:
5 feet Maximum 2 inch x 12 inch
Equal Spaces Rough Sawn \
|
|

8" Max. Rise

Notes:

LI
\ Cross Member:

4 inch x 4 inch

|

SIDE VIEW

— This drawing applies to all species except aspen, cottonwood and cedar.
— Dap log a maximum of 3 inches for rail posts and cross members.

drive with a hammer.

— Peel all Logs.

Predrill holes for lag screws and insert by turning with a wrench.

Do not

9 inches
Minimum
Footlog Approach Fill
TYPICAL
BULKHEAD
EQOTING

NOT TO SCALE

2—14—-2005
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FOOT LOG TRAIL BRIDGE WITH 2 HANDRAILS

NOT TO SCALE

7> 36” <7
TYPICAL SAWN Min. TYPICAL LOG

TIMBER SLOPING RAIL SLOPING RAIL

Rail:

Treated or Native Pole
4” Min. Diameter

Lag Screw: 1/2” x 8"
Galvanized

Top Rail:
6”7 diameter, min.

Top Cap, Top Rail,
and Mid Rail
2" x 6”

Native / Treated Pole
67 diameter, min.

Mid Rail:

iﬁm 4” Diameter
’ Fasten to Post with
1/2" X 8" Lag Screw
217 Dimentional
4" X 47 Min.
Notch upper rod into log 1"
1/2" X 107 5/8" All-=Thread Rods

P

Lag Screw

with washers and nuts
/ to fit.

,,,,,,,,,, Alternate splices of
top and mid rail

(1 per post).

END VIEW

PROJECT DATA: Single Foot Log with Post and Pole
Handrail; Native, on—site materials. 45" Long x 24" Mid—Span.

Member Type Species Min. Size Treatment/Ret.
Sill / Crib Piers Native Doug Fir 18" Min. N/A
Stringer Native Doug Fir 24" Mid. Span N/A
Rail Posts Native WR Cedar 6" Min. N/A
Rail Cap Native WR Cedar 4" Min. N/A
Top Rail Native N/A N/A N/A
Mid Rail Native WR Cedar 4" Min. N/A
Bulkhead Native WR Cedar 4"x 12" x 4' N/A

951—1b MBS




PUNCHEON WITH DEC

KING

Lay stringers end to end
between double mud sill.

- NOT TO SCALE .
Stringer
1 Oll
. . / I Place tie stringers
Stringer Ties on double mudsill.
40| €
1 0"
’* ‘ 8' Max. |
\
MUD SILL AND STRINGER LAYOUT
3/8" galvanized carriage bolt, nut,
and washer. Length of bolt may vary
depending on size of curbs, spacers,
and decking.
Secure stringers and tie Flatten top of stringers
SECTION A-A Curb stringers with 3/8" drift to provide 2" of baring
Rough Cut or i i ill wi surface.
Spacer Block - Spli? plflSA or spikes at eaf:h sill with a
\Ej & minimum penetration of
. 4" into the sill. ———Ax
Decking \‘
AN
N s e
NSNNNNNNINSNNINSNNNINNSNINNN thlt(“’g "rb“’“nd log
Sill Pinned to Bedrock P eck member &

Min. 6" into bedrock.

Pins will be glued to the bedrock

using "Rock Tite" or other commercially
available rock adhesive.

Secure mud sills with 3/8" drift pins
with a minimum penetration into

ground of 8".

minimum of 2",

Treated Material / Field Treatment: All field cuts
and drill holes shall be treated with 3 brush

C

f

coats of Commercially available Copper

Napthanate

Two 3/8" dia. galvanized spikes
at each stringer to provide
a minimum penetration of
2" into the stringer.
3% max. grade———

Place decking with a
3/8" gap between boards.

One 3/8" dia. galvanized spike.

at each stringer to provide
a minimum penetration of
2" into the stringer.

\ \

PLAN VIEW

Round log decking

A

|

— Joint

Spacer Block placed E) i
length of puncheon. E) [? < < < A1/ < ﬁ fﬁv\ AN

Split log decking

Ground line

K <
NN

SECTION VIEW

2 POON
NFAFANEAN
BB

LRI,

Y

Mud Sill 8" min. dia.

Excavate for mud sills.

Member Type Species Min. Size Tr;:ﬁ:::'}z:}:t'

Sill / Crib Piers Treated Hem/Fir 8"x8"x6' ACQ/.40 LB/CF
Stringer (3 ea.) Treated Hem/Fir 6" x 8" ACQ/.40 LB/CF
Stringer Ties Treated Hem/Fir 2" x 8" x 2' ACQ/.25 LB/CF
Deck Treated/Rough Cut Hem/Fir 4" x 12" x 4 ACQ/.25 LB/CF
Curb Treated/Rough Cut Hem/Fir 4" x 4" ACQ/.25 LB/CF
Spacer Blocks Treated/Rough Cut Hem/Fir 4" x 4" x 8" ACQ/.25 LB/CF

Bulkhead:
Secure with a minimum of
two galvanized spikes with
a minimum penetration of
2" into the stringer.

MBS (8/2003) 9322




Tread m

Wall width is 24
inches or 1/2 the wall
height whichever \s

greater.

Header rock

Embed wall 12 inches
sides and bottom.

FRONT VIEW

T, 130 Ib edge rocks
read 3% to 5%
OUtSIOpe

1 Batter not
steeper than
1 horizontal
2 vertical

<\

Header rock

il

~
©
2
>
[\
)

Prepare footing in earth
or solid rock. Inslope
foundation 20% to 30%.

SECTION A-—A

LOCATION

HEIGHT
(feet)

See Const. Log

NOT TO SCALE

ROCK RETAINING WALL

DRAWING NO.:
U.S.D.A. FOREST SERVICE R—6 935 1
PROJECT NAME: REVISION DATE:
PRATT RIVER TRAIL RELOCATION 2—14-2005
TITLE: SHEET:




