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 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

 
MEMORANDUM 
 
 
DATE:  July 14, 2010 
 
TO:  Gerald Dorn PE, HNTB 
 
FROM:  Garry Horvitz PE, Matt Veenstra PE, Hart Crowser 
 
RE:  Liquefiable Soil Delineation 

Approach to South Portal Cut and Cover and U-Sections 
 Alaska Way Tunnel 

  17638-00 
 
CC:  Mike Coward, PE, HNTB; Rich Johnson PE, HNTB; Michael J. Bailey, PE 
  
 
Dear Mr. Dorn: 
 
This memo presents a summary of the location of soils that will lose strength due to an expected 
earthquake event. 

Figure 2, sheets 1 and 2, attached, indicate in yellow highlighting the general region where 
proposed structures are underlain by liquefiable soils.  Liquefiable soils exist beneath structures from 
the southern-most end of the portal, about station 184+50, to about station 196+15 (may be 
variable between stations 196+00 and 196+50).  All borings between stations 184+50 and 196+15 
encounter soils that will lose strength during a 108-year expected earthquake event (EE event) 

Subsequent figures present liquefaction susceptibility curves and representative cross sections 
illustrating those regions where the factor of safety against liquefaction is less than about 1 during 
an expected earthquake. 

The cross sections show that almost all soils above the glacial deposits (geologic units Qxxx) are 
either liquefiable (ESU 2, granular – Ha, Hf) or will lose strength (ESU 3, soft silts & clays – He, He-
Ha, some Qvrl) during an EE event.  Shannon & Wilson report that the He soils will likely lose 20 to 
30 percent of their static shear strength under seismic loading, the granular soils (Ha, Hf) will lose 
nearly all of their static shear strength.  While the He soils may not fully liquefy they are typically 
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unsuitable under non-seismic conditions because they are very soft/very loose and have low 
strength.3 

We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please call if you have any questions. 

Sincerely, 
 
HART CROWSER, INC. 
 
GARRY E. HORVITZ, PE 
Sr. Principal Geotechnical Engineer 
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2.  SUMMARY OF SUBSURFACE CONDITIONS 

The subsurface conditions along this portion of the alignment are substantially different than most of 
the tunnel alignment and the North Portal Area. 

This portion of the alignment is situated over an area of land that was reclaimed at the beginning of 
the Twentieth Century as part of regrading activities in the upland hills areas of Seattle.  The area 
was part of the originally developed and pioneered areas of Seattle and businesses and roadways 
were constructed on timber pile decks over what was then Elliott Bay.  From historical maps, the 
pre-filled shoreline is near the location of the beginning of the south end of the bored tunnel portion 
of the project (South King Street). 

Subsurface conditions are discussed in the “Geotechnical Baseline Report” (Appendix G1, May, 
2010) Geotechnical and Environmental Data Report (Appendix G2, May, 2010)  and other 
documents including the “Geologic Characterization” (Appendix G4.F, Interim Report CT-6, June, 
2010) and “South and North Portal Area Preliminary Retaining Wall Recommendations” (Appendix 
G4.E, Interim Letter CT-5, June, 2010). 

Appendix G4.E by Shannon and Wilson presents the best summary of available geotechnical 
information for this portion of the project.  Figures 4, 5, 6 and 7 are attached to this memo for 
illustration purposes. 

In general, soil conditions consist of unconsolidated fill soils (reclaimed land) over alluvial and 
marine deposits (Duwamish River tide flats) which consist of loose, fine-grained sands and soft silts 
and clays.  These soils are highly erratic and interlayered and a wide range of grain sizes will be 
encountered throughout every segment of the excavation for the cut and cover sections and U-
sections of the alignment. 

Of particular significance in this portion of the alignment is the potential for encountering wood 
waste materials, wood debris and buried wooden (and other) structures.  As indicated above, this 
area had been developed during the early history of Seattle and was occupied by numerous timber 
and concrete pile-supported structures.  As a result, much of the subsurface contains substantial 
amounts of wood debris and abandoned structures and piling which can have a profound impact 
on the  constructability of the subsurface portions of the project.   A portion of the documentation 
of historic structures that likely contain buried subsurface elements and debris are shown in Figure 3 
from the RFP Appendix G4.F, “Geologic Characterization”.  The attached subsurface profiles also 
indicate zones of buried wood debris.   
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Excavation of the 505 first Avenue Building, located adjacent to, and east of, the South Operations 
and Ventilation Building, encountered almost 40 feet of soil with wood debris.  In some cases the 
amount of wood debris exceeded 50 percent of the volume of the material.  Numerous abandoned 
timber pilings were encountered and should be expected throughout the alignment of the cut and 
cover and U-sections.  The abandoned timber piles are well-preserved below the water table; 
therefore, excavation techniques must consider timber pile obstructions. 

The soil materials at the south portal have been grouped into Engineering Soil Units (ESU’s).  The 
uppermost unit is “Engineered and Non-Engineered Fill” [ESU 1] which consists of a highly 
heterogeneous mixture of sand, silt and clay.  Beneath the fill unit are “Recent Granular Deposits” 
[ESU 2], consisting of “loose to dense silt and sand with gravel; includes normally consolidated 
alluvium, beach deposits, reworked glacial deposits, and recessional ice-contact deposits”.  
Interlayered within the Recent Granular Deposits are “Recent Silt and Clay” [ESU 3], which consists 
of “soft to very stiff clay and silt with fine sand interbeds; includes normally consolidated estuarine 
deposits and recessional lacustrine deposits”.  Below the Recent Granular Deposits are glacial 
deposits which range from glacial till deposits (dense to very dense silty sand and gravel) [ESU 4], 
“Cohesionless Sand and Gravel” [ESU 5], to “Till-Like Deposits” [ESU 8].  “Cohesionless Silt and Fine 
Sand” [ESU 6] and “Cohesive silt and clay” [ESU 7], is not expected to significantly occur in the 
south portal.  These underlying layers are glacially consolidated and will provide firm bearing for 
structural elements unless disturbed by construction.   

North of about Stations 196+00 to 196+50 the roadway and building structures are anticipated to 
be founded on dense glacially overridden soils.  South of stations 196+00 to 196+50, the roadway 
structures would be over recent ESU 2 and ESU 3 soils which will require ground improvement to 
mitigate potential seismic liquefaction as discussed in section 5. 

3.  GROUNDWATER 

The static groundwater table in this area is very close to the ground surface, typically within four to 
six feet, and fluctuates a few feet with tide and time of year.  According to Table 6 of RFP Appendix 
G5, the tidal variation in the south portal region has been measured at less than 1 foot.  Detailed 
discussions of the hydrologic regime are contained within the project reference documents.   

The presence of continuous static groundwater and pressurized groundwater within portions of the 
underlying glacial soils will have a significant impact on the constructability aspects of the cut and 
cover tunnel, U-section, and South Operations and Ventilation Building. 
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Large volumes of water are confined within coarse grained zones of the glacial soils. The presence 
of confined water will require de-pressurization of the lower aquifer to help control inflow and 
reduce potential for loosening the otherwise dense glacial soils.  Significant water flow into 
excavations can occur through drill holes used to install foundation and shoring elements.  Earth 
anchors that encounter a water-bearing zone will require water sealing. 

We understand that additional considerations for construction dewatering are presented under 
separate cover in a memo prepared by Scott Bender. 

Foundation measures to resist buoyancy are discussed in section 6, Foundation Considerations. 

4.  SHORING RECOMMENDATIONS 

Shallow groundwater and very loose soil conditions encourage the use of water-tight, monolithic 
shoring walls.  We recommend consideration of both secant piles and slurry walls.  Note that 
construction of the 505 First Avenue building, near the proposed ventilations and operations 
building, used slurry wall shoring.  This slurry wall system consisted of a Cutter Soil Mixing method 
which may not be readily suitable for the depth of excavation planned for the majority of the South 
portal cut and cover or U-shaped sections because of the limited depth of this equipment and the 
presence of woodwaste and other debris. 

General Design Parameters. 

For conceptual shoring design we recommend using the preliminary earth pressure diagrams 
presented in RFP Appendix G4.E, Interim Letter CT-5, Figures 21–32, and 51.  Preliminary Earth 
pressure diagrams for the South Ventilation and Operations Building are in Figures 11 to 22 and 39 
RFP Appendix G4.L, Interim Letter CT-12.  For final design these preliminary values will need to be 
refined. 

No-load zone:  The no-load zone for tieback anchors should be offset a distance of H/4 from the 
back of the wall and angled upwards at 60 degrees from horizontal.  H is the height of the wall 
above the base of the excavation.  The bottom of the no-load zone is located at the base of the 
excavation.  See Figure 1, below.  The no-load zone should not include any soil within ESU’s 1, 2 
and 3; all anchors should derive 100 percent of their grout-to-ground capacity from the underlying 
glacially overconsolidated soils. 

Anchor declination:  We anticipate typical anchor declinations of about 30 to 40 degrees down 
from horizontal.  Normally, tieback anchors in this area are installed at angles of 20 to 30 degrees.  
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Steeper angles may be necessary at some locations due to the depth to the glacially consolidated 
soils that will need to be used for the bond zone. 

 

Figure 1.  Typical no-load zone offset and inclination. 

No Load Zone 

Base of Excavation 

Shoring Wall (Typ) 

See Figure 2 
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Bond Adhesion:  We do not recommend setting anchor bond zones in non-glacial soils, ESUs – 1, 
2, and 3, because of the risk of unacceptable, long-term creep.  We do recommend setting anchor 
bond zones in ESU 5 (very dense, cohesionless sand and gravel), ESU 7 (very stiff to hard cohesive 
clay and silt), and ESU 4 & 8 (Glacial till & till-like deposits).  

Table 5-3 from FHWA NHI-05-039 can be used to estimate preliminary grout to ground adhesion 
for various soil types.  In Table 5-3, ESUs 4, 5 and 8 roughly correspond to “Sand (fine-coarse, med.-
very dense)” and “Glacial Till (medium – very dense, cemented)”.  ESU 7 corresponds to “Silt & 
Clay (Stiff, dense to very dense)”. 

Based on local practice and our experience with the shoring at the 505 First Avenue Building, we 
recommend an unfactored adhesion of 10 ksf anchor bonds set in glacial soils and a minimum 
factor of safety of 2 for the grout-to-ground bond strength.   

Table 5-3 suggests that adhesion values much higher than 10 ksf may be obtainable in glacial soils.  
If the CJV design requires adhesion greater than 10 ksf, we recommend discussion with a shoring 
specialty contractor with experience in the Seattle region. 



HNTB  17638-00 
July 16, 2010  Page 7 
 

5.  SEISMIC LIQUEFACTION 

Seismic liquefaction was evaluated for the 108- and 1,000-year events for the ESU 2 and ESU 3 
soils.  These soils both lose significant strength and will settle due to seismic shaking.  Our 
preliminary estimate of vertical ground settlements are 1 to 3 feet if these soils are not stabilized.  
For comparison, ESU 1 soils are not expected below roadway structures in the south portal 
excavation, and the glacial soils (ESU 4 and higher) are not susceptible to liquefaction. 

Ground improvement can be used to mitigate liquefaction induced settlement and loss of soil 
strength below roadway structures south of about stations 196+00 to 196+50.  We understand that 
both jet grouting and stone columns are being considered for ground improvement.  Some of the 
advantages of stone columns compared to jet grouting include little or no spoils (depending on 
construction method), greater resistance to washout compared to grout, and the cost of stone 
columns is typically much less than jet grouting.  An advantage of jet grouting compared to stone 
columns is that the treated soil volume can be made impermeable and the strength of the formation 
can be controlled.  

The RFP reference documents show a construction scheme wherein virtually all of the potentially 
unsuitable material is removed and replaced with non-liquefiable material which would also be 
suitable for direct support of foundation elements and wall systems.  These two general approaches 
need to be evaluated by the CJV team based on risk and cost. 

6.  FOUNDATION CONSIDERATIONS 

We anticipate that permanent vertical walls will incorporate the slurry or secant pile shoring walls.  
Steel soldier piles may be incorporated into the slurry wall and may extend below the base of the 
excavation to provide foundation support and kick-out resistance. 

Secant or slurry pile walls must have sufficient vertical and lateral resistance to resist vertical and 
horizontal tieback forces and soil and groundwater lateral pressures.  The wall and soldier piles 
should bear in very dense, glacially overridden soils.  Shoring should be founded a minimum of 10 
feet below the excavation bottom or 10 feet into glacially over-consolidated soils; whichever is 
deeper.  
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6.1.  Shoring Elements 

The vertical bearing capacity of shoring wall sections/panels can be calculated as shown in Figure 2, 
below. 

 

Figure 2.  Vertical capacity of shoring wall. 

6.2  Shallow Foundations and Structures 

Allowable bearing pressures for foundations on areas of ground improvement are recommended 
below. 

Stone Column Improved Soils.  For preliminary design, assume 3-foot-diameter stone columns on a 
7-foot, center-to-center spacing.  The preliminary allowable bearing pressure for shallow foundations 
founded on improved soil is expected to be about 4 to 5 kips per square foot.   

Jet Grout Improved Soils.  The bearing capacity of jetted grout/soilcrete can be controlled by the 
grout formulation and the degree of soil mixing.  Unconfined compressive strength of the soilcrete 
can be about 100 to 1000 psi. 
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Allowable bearing pressures for continuous wall and spread footings bearing on glacially overridden 
soils (ESUs 5, 7 and 8) typically vary from about 8 to 12 kips per square foot in the Seattle region.  
Ultimate bearing pressures for spread footings are also provided in Table 13 of Appendix G5 for 
interpreted geologic units Qvt, Qpnf, and Qpnc.  We generally do not recommend founding 
shallow foundations in Holocene deposits.  

6.3  Settlement 

Stone Column Settlement Recommendations.  For preliminary design using 3-foot-diameter stone 
columns on a 7-foot, center-to-center spacing, the expected settlement for bearing pressures of 4 to 
5 ksf is1 to 2 inches for stone columns extending into glacial soils. 

Jet Grouting Settlement Recommendations.  Settlement of jet grouted soils is likely negligible 
provided the grouted zone bears upon dense glacial soils.  If the jet grouted zone bears on stone 
column ground improvement, 1 to 2 inches of settlement can be expected depending on the 
column length and replacement ratio. 

Settlement of continuous wall and spread footing bearing directly upon glacially overconsolidated 
soils (ESUs 5, 7 and 8), are expected to settle less than 1 inch. 

6.4.  Resistance to Hydrostatic Uplift 

Structures founded below the groundwater table will need to resist buoyant uplift forces.  North of 
about stations 196+00 to 196+50, the cut and cover structures will be founded on glacially 
overridden soils and can use earth anchors.  Grout-to-ground adhesion values for tiedowns may be 
estimated the same as for shoring wall tiebacks. 

South of stations 196+00 to 196+50, ground improvement will be required.  Resistance to uplift 
may be achieved by earth anchors extending into ground improved by jet grouting.  Alternatively, 
where stone columns are used for ground improvement, tiedown anchors can extend into the 
glacially overridden soils below the stone column zone. 

The resistance of earth anchors used to resist hydrostatic uplift may be estimated using the values 
previously presented for tieback anchors and considering dead weight as shown in Figure 54, 
reproduced below, from FHWA Publication No. FHWA-IF-99-015. 
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Figure 54 from FHWA Publication No. FHWA-IF-99-015, Geotechnical Engineering Circular No. 4, 
Ground Anchors and Anchored Systems, Section 5.9.4. 

Hydrostatic uplift is resisted when U = W1 + W2, where W1 and W2 are the weights of the 
structure and the enclosed ground, respectively, and U is the total uplift force resulting from the 
uplift pressure γwh. 
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7.  Closing 

We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please contact us if you have any questions. 

Attachments: 
Figures 4, 5, 6 and 7 of Appendix G4.E 
 

J:\Jobs\1763800\PreliminaryGeotechnicalRecommendations_SouthPortalELHMemo.doc 
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Dual Symbols (symbols separated by a hyphen, i.e., SP-SM, slightly silty fine SAND) are used for soils with between
5% and 12% fines or when the liquid limit and plasticity index values plot in the CL-ML area of the plasticity chart.

Borderline symbols (symbols separated by a slash, i.e., CL/ML, silty CLAY/clayey SILT; GW/SW, sandy
GRAVEL/gravelly SAND) indicate that the soil may fall into one of two possible basic groups, based on ASTM D
2488-93 Visual Manual Classification System.  The graphic symbol of only the first group symbol is shown on the profile.

1.

2.

SAMPLE TYPES

NOTES

1.

2.

This profile is constructed from surface elevations, project alignment, and
grades provided by Parsons Brinckerhoff, "BT MAY 10 - To Nykamp
051910.dgn"  on 5-19-10, and are based on the North American Vertical
Datum 1988 (NAVD88).  The subsurface conditions shown are generalized
from material observed from borings conducted by Shannon & Wilson and
others for this and previous studies.  The geology, as encountered in the
borings, has been projected into the plane of the profile or section.  Elevations
and contacts should be considered approximate.  Variations between the
profile and actual conditions are likely to exist.

Water levels shown were measured on various dates.  Groundwater
fluctuations should be expected.

LEGEND

d =till-like
o = outwash
t = till
m = marine
l = lacustrine

g = glacial

f = fluvial
l = lacustrine
p = peat
s = soil (paleosol)

n = nonglacial
     (interglacial)

Present

13,500 yrs BP *

15,000 yrs BP *

*

BP Before Present

Dates in Central Puget
Lowland may differ from onset
and end of Vashon (late
Pleistocene) glacial episode

t = till (lodgment)

Each geologic unit has a two- to four-letter abbreviation composed of
a leading capital letter signifying geologic age, followed by one or
more lowercase letters indicating further breakdown of geologic age,
depositional environment or geologic process.

Refer to Table 1 for description of the geologic units.

l = lacustrine
i = ice contactr = recessional

f = fill
e = estuarine
rw = reworked glacial

v = Vashon

p = Pre-Vashon
      6 or more glacial
      and interglacial
      episodes

H = Holocene

Q
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SOIL AND SAMPLING LEGEND

GEOLOGIC UNIT NOMENCLATURE

a = alluvium
b = beach

SHANNON & WILSON, INC.

LEGEND AND NOTES FOR
GENERALIZED SUBSURFACE

PROFILES AND CROSS SECTIONS
21-1-20840-062

Alaskan Way Viaduct and Seawall Program
SR 99 Bored Tunnel Alternative

Seattle, Washington

June 2010

N, SPT, RELATIVE

RELATIVE DENSITY / CONSISTENCY

BLOWS/FT. DENSITY

0 - 4
4 - 10

10 - 30
30 - 50

Over 50

Very loose
Loose
Medium dense
Dense
Very dense

N, SPT, RELATIVE
BLOWS/FT. CONSISTENCY

<2
2 - 4
4 - 8

8 - 15
15 - 30

Over 30

Very soft
Soft
Medium stiff
Stiff
Very stiff
Hard

COARSE-GRAINED SOILS FINE-GRAINED/COHESIVE SOILS

BORING LOG LEGEND
(Project Borings)

?

(Proj. 133' SE)

BORING LOG LEGEND
(Non-Project Borings)

1969

Designation of Boring
Projection (Distance/Direction)

Ground Surface

Approximate Water Level
Encountered in Boring

Sample and Penetration
Resistance in Blows/Foot or
Blows/Inches Driven

Approximate Geologic Contact

Approximate Top of Glacially
Overridden Soil

Bottom of Boring
Date of Completion

??

(Proj. 45' W.)

CB-40B

0031-0329

Designation of Boring
Projection (Distance/Direction)

Ground Surface

Sample and Penetration
Resistance in Blows/Foot or
Blows/Inches Driven

Explanation of Sample Types
Shown at Right
(Length of symbol corresponds
to length of sample)

Approximate Geologic Contact

Approximate Interbedded Unit
Contact

Approximate Top of Glacially
Overridden Soil

USCS Symbol (See chart, right)

ESU Designation
(See explanation, left)

Tunnel Structure

Bottom of Boring
Date of Completion

?
?

?

?

?

?
?

or wood
PT

GENERALIZED ENGINEERING SOIL UNIT EXPLANATION

ENGINEERED AND NON-ENGINEERED FILL:
Includes granular and cohesive FILL

RECENT GRANULAR DEPOSITS:
Loose to dense SILT and SAND with gravel; includes normally consolidated
alluvium, beach deposits, reworked glacial deposits, and recessional
ice-contact deposits.

RECENT CLAY AND SILT:
Soft to very stiff CLAY and SILT with fine sand beds; includes normally
consolidated estuarine deposits, and recessional lacustrine deposits.

TILL DEPOSITS:
Dense to very dense, silty SAND and GRAVEL, and hard, silty CLAY with
sand and gravel; cobbles and boulders are common in these deposits;
includes glacially overconsolidated till, glaciomarine drift, and till-like deposits.

COHESIONLESS SAND AND GRAVEL:
Very dense SAND and GRAVEL to SAND with variable silt; cobbles can be
found in these deposits; includes glacially overconsolidated fluvial and glacial
outwash deposits.

COHESIONLESS SILT AND FINE SAND:  Very dense SILT, silty fine SAND,
and fine sandy SILT with trace of clay; predominantly cohesionless; includes
glacially overconsoidated lacustrine deposits.

COHESIVE CLAY AND SILT:
Very stiff to hard, silty CLAY and clayey SILT with trace of sand and gravel;
scattered cobbles and boulders can be found in these deposits; includes
glacially overconsolidated lacustrine, peat, and paleosol deposits.

TILL-LIKE DEPOSITS:
Dense to very dense, unsorted mixture of SILT, SAND, and GRAVEL, but are
highly variable spatially; cobbles and boulders are common in this deposit.
This ESU can have a similar appearance to the Till but can grade in a short
distance to a clean or relatively clean sand.  The spatial variability of the
Till-Like ESU makes it difficult to correlate between borings.  This unit can be
adjacent to, and transitional in nature with, Cohesionless Sand and Gravel
and Till ESUs as described above.

PEAT OR WOOD

4
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1

Water Level in
Observation Well
or Vibrating Wire

Piezometer

Filter Pack

Geologic Unit
Designation

(See Table 1)

Measured Shear
Wave Velocity

NOTE:  Borings shown as gray on profiles and cross sections represent
areas where subsurface information exits on both sides of the alignment
and the contact information was interpolated along the centerline.

F
ile

n
am

e:
 J

:\2
11

\2
08

4
0-

07
3

\2
1-

1
-2

08
4

0-
07

3
 L

eg
e

nd
.d

w
g

  
   

La
yo

ut
: 

C
T

5
  

   
D

at
e:

 0
6-

01
-2

01
0

  
   

Lo
gi

n:
 s

ac









 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

 
MEMORANDUM 
 
 
DATE:  August 2, 2010 
 
TO:  Gerald Dorn, PE, HNTB 
 
FROM:  Garry Horvitz, PE; Matt Veenstra, PE; Hart Crowser 
 
RE:  Preliminary Geotechnical Design Recommendations 

Shoring Deformation 
 Alaska Way Tunnel 

  17638-00 
 
CC:   
  
 
Dear Mr. Dorn: 
 
This memo presents preliminary estimates of shoring movements in the north and south portals.  
Estimates are based upon a paper by Clugh and O’Rourke (1990) and Appendix G4.E of the RFP.  
Average maximum lateral wall movement and maximum vertical settlement are taken as 0.2 and 
0.15 percent of the excavation depth, respectively.  The depth of excavation is taken from cross 
sections drafted by HNTB (south portal) and Figures 15 and 16 of Appendix G4.E (north portal). 

Results are presented below: 
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 North Portal - West Side
Assumes granular soil - triangular settlement profile

Station H
Maximum lateral 
movement (inch)

Max Settlement 
(inch)

Distance From Back 
of Wall to Where 

Settlement is zero
300+00 72 1.73 1.3 144
301+00 47 1.13 0.8 94
302+00 42 1.01 0.8 84
303+00 35 0.84 0.6 70
304+00 30 0.72 0.5 60
305+00 23 0.55 0.4 46
306+00 26 0.62 0.5 52
307+00 15 0.36 0.3 30
308+00 10 0.24 0.2 20

North Portal - East Side
Assumes granular soil - triangular settlement profile

Station H
Maximum lateral 
movement (inch)

Max Settlement 
(inch)

Distance From Back 
of Wall to Where 

Settlement is zero
300+00 72 1.73 1.3 144
301+00 66 1.58 1.2 132
302+00 60 1.44 1.1 120
303+00 53 1.27 1.0 106
304+00 49 1.18 0.9 98
305+00 38 0.91 0.7 76
306+00 33 0.79 0.6 66
307+00 25 0.60 0.5 50
308+00 19 0.46 0.3 38

Max Settlement

Zero Settlement

Distance

H
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South Portal - West Side
Assumes granular soil - triangular settlement profile

Station H
Maximum lateral 
movement (inch)

Max Settlement 
(inch)

Distance From Back 
of Wall to Where 

Settlement is zero
180+00 0 0.00 0.0 0
182+00 0 0.00 0.0 0
184+00 0 0.00 0.0 0
184+50 0 0.00 0.0 0
185+00 0 0.00 0.0 0
185+50 0 0.00 0.0 0
186+00 0 0.00 0.0 0
186+50 0 0.00 0.0 0
187+00 0 0.00 0.0 0
187+50 0 0.00 0.0 0
188+00 0 0.00 0.0 0
188+50 0 0.00 0.0 0
189+00 0 0.00 0.0 0
189+50 0 0.00 0.0 0
190+00 0 0.00 0.0 0
190+50 0 0.00 0.0 0
191+00 0 0.00 0.0 0
191+50 27 0.65 0.5 54
192+00 28 0.67 0.5 56
192+50 30 0.72 0.5 60
193+00 32 0.77 0.6 64
193+50 35 0.84 0.6 70
193+75 35 0.84 0.6 70
194+00 35 0.84 0.6 70
194+50 37 0.89 0.7 74
195+00 40 0.96 0.7 80
195+50 41 0.98 0.7 82
196+00 42 1.01 0.8 84
196+50 44 1.06 0.8 88
197+00 68 1.63 1.2 136
197+50 69 1.66 1.2 138
198+00 70 1.68 1.3 140
198+50 73 1.75 1.3 146
199+00 74 1.78 1.3 148
199+03 74 1.78 1.3 148
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South Portal - East Side
Assumes granular soil - triangular settlement profile

Station H
Maximum lateral 
movement (inch)

Max Settlement 
(inch)

Distance From Back 
of Wall to Where 

Settlement is zero
180+00 0 0.00 0.0 0
182+00 0 0.00 0.0 0
184+00 0 0.00 0.0 0
184+50 7 0.17 0.1 14
185+00 11 0.26 0.2 22
185+50 14 0.34 0.3 28
186+00 18 0.43 0.3 36
186+50 21 0.50 0.4 42
187+00 24 0.58 0.4 48
187+50 27 0.65 0.5 54
188+00 30 0.72 0.5 60
188+50 33 0.79 0.6 66
189+00 32 0.77 0.6 64
189+50 37 0.89 0.7 74
190+00 20 0.48 0.4 40
190+50 21 0.50 0.4 42
191+00 23 0.55 0.4 46
191+50 27 0.65 0.5 54
192+00 28 0.67 0.5 56
192+50 32 0.77 0.6 64
193+00 33 0.79 0.6 66
193+50 35 0.84 0.6 70
193+75 35 0.84 0.6 70
194+00 58 1.39 1.0 116
194+50 61 1.46 1.1 122
195+00 63 1.51 1.1 126
195+50 63 1.51 1.1 126
196+00 65 1.56 1.2 130
196+50 66 1.58 1.2 132
197+00 68 1.63 1.2 136
197+50 69 1.66 1.2 138
198+00 70 1.68 1.3 140
198+50 73 1.75 1.3 146
199+00 74 1.78 1.3 148
199+03 74 1.78 1.3 148
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We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please contact us if you have any questions. 

 
 

 



 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
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Tel 206.324.9530 

MEMORANDUM 
 
 
DATE:  August 2, 2010 
 
TO:  Gerald Dorn, PE, HNTB 
 
FROM:  Garry Horvitz, PE; Matt Veenstra, PE; Hart Crowser 
 
RE:  Preliminary Geotechnical Design Recommendations 

P-Y Parameters for Lateral Pile Analysis 
 Alaska Way Tunnel 

  17638-00 
 
CC:   
  
 
Dear Mr. Dorn: 
 
The following general recommendations are for preliminary, conceptual design.  Once the design, 
including location of drilled shafts or piles is more certain, determination of P-Y soil parameters 
should be determined at each shaft location based upon the nearest geotechnical boring(s). 

Design soil parameters for laterally loaded shaft analysis are provided in Tables 1.  When performing 
the analyses, we recommend modeling the soil/shaft conditions such that the contribution of the 
overburden soil above the top of the shaft is included.  This approach will provide a more realistic 
modeling scenario versus modeling the ground surface as if it were equal to the top of the shaft.   

In accordance with the latest revision of Chapter 6 of the GDM (dated October 2008), a p-
multiplier in LPILE analyses is recommended for use with the static soil property values in liquefiable 
soils when analyzing for liquefied conditions. The p-multipier is used to reduce the static P-Y curve 
to a liquefied curve.  Corrected blow counts are used to determine the p-multiplier value based on 
the work by Brandenberg et al. (2007) and Boulanger et al. (2003).  Additionally, as per RFP 
Appendix G5, Executive Summary, a 30 percent reduction in strength was applied to the soil 
parameters for the predominantly silty estuarine deposits when analyzing for liquefied conditions.   

The resistance factor for lateral resistance of a single shaft or a shaft group is 1.0 according to GDM 
Table 8-11. 
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Table 1.  Generalized LPILE Parameters – South Portal 

Geo symbol ESU P-Y Soil Type
Effective Unit 
Weight (pci)

Friction 
Angle E50 mp

1 su (psi)

P-Y 
Modulus 

(pci)
HF - above water 1 API Sand 0.069 33 1 90
HF - below water 1 API Sand 0.033 33 0.15 58

HF upper soft clay 1 Soft Clay (Matlock) 0.067 0.015 1 4.17
HF - peat Peat

HA loose/liq. 2 API Sand 0.033 30 0.1 32
HE 3 API Sand 0.03 32  [24] 1 48  [5]

HRW 3 API Sand 0.03 33 1 58
QPGM 4 API Sand 0.039 42 1 192
QPGO 5 API Sand 0.039 42 1 192
QPGL 7 API Sand 0.039 40 1 155

HB 2 API Sand 0.039 42 1 192

1 For Liquefied Conditions, the p-multiplier mp should be applied during analysis.

Note:  Liquefied Conditions inlcuded in [ ], otherwise same as static conditions.  
 
Lateral Shaft Group Effect 

GDM Section 8.12.2.3 provides guidelines for selecting Load Modifiers based on shaft spacing and 
direction of loading for use when analyzing shaft groups using the program LPILE.  The design 
recommendations set forth in the GDM are summarized in Table 2. 

Table 2 – Lateral Shaft Group Load Modifiers 
Load Modifiers (Pm) Center-to-Center 

Spacing (in the 

direction of loading) Row 1 Row 2 Rows 3 and Higher 

2D 0.45 0.33 0.25 

3D 0.70 0.50 0.35 

5D 1.00 0.85 0.70 

The GDM indicates that the load multipliers for 2D spacing are the result of extrapolation based on 
very limited load test data.  These values imply that a two-shaft group with spacing of 2D would 
have (0.45 + 0.33 = 0.78) less capacity than a single shaft. 

Group reduction factors are typically only considered in the transverse loading direction (i.e., 
perpendicular to the alignment of the bridge structure). 

We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please contact us if you have any questions. 
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MEMORANDUM 
 
DATE:  August 10, 2010 
 
TO:  Gerald Dorn, PE, HNTB 
 
FROM:  Garry Horvitz, PE; Matt Veenstra, PE, Hart Crowser, Inc. 
 
RE:  Preliminary Geotechnical Design Recommendations 

North Portal Structures 
 SR-99 Bored Tunnel 

  17638-00 
 
CC: Rich Johnson, PE, HNTB 
  
 
This memo summarizes preliminary design recommendations for the north portal, and addresses 
shoring, seismic liquefaction, and foundations. 

1.  SUBSURFACE CONDITIONS 

Generalized soil profiles for the north portal area are presented in RFP Appendix G4.E, Figures 14 
through 20, and are briefly summarized below. 

Southbound Roadway, Center Alignment.  The southbound structure ends at the tunnel entrance 
at station 300+00.  The Southbound roadway is immediately underlain by Engineering Soil Unit 
(ESU) 8 from about station 300+00 to 303+00, then ESU 3 to about station 308+90.  From about 
station 306+00 to 308+00 a 2- to 4-foot thick layer of peat and wood underlies the structure. 

Northbound Roadway, Center Alignment.  The northbound structure begins at the tunnel exit at 
about Station 300+00.  The northbound roadway is immediately underlain by ESU 4 from about 
station 300+00 to 304+60, then ESU 2 to about station 305+20, then ESU 3 to about station 
307+60, then ESU 2 to about station 308+90.  The thickness of ESU 3 below the structure between 
stations 305+20 and 307+60 varies from near zero at the edges to about 13 feet at station 306+00. 

The thickness of ESU 3 beneath the proposed roadway structures is as much as 30 feet in the 
vicinity of station 306+00 (see Figure 19, RFP Appendix G4.E). 
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2.  GROUNDWATER 

Explorations in the north portal area indicate that the regional groundwater table is about elevation 
+30 feet; perched groundwater as high as elevation +70 feet was also encountered. 

Groundwater is typically below the north portal road structures though some areas near the tunnel 
may be below the groundwater table.  The reference documents suggest that almost full-height 
hydrostatic pressures be used in the design of the cut-and-cover section.  This approach would 
appear to be out of context with respect to typical design and construction methodology for deep 
excavations in this part of Seattle, as will be discussed further. 

3.  SHORING RECOMMENDATIONS 

Lateral Earth Pressure 
Lateral earth pressure diagrams for preliminary excavation shoring design are presented in RFP 
Appendix G4.E, Interim Letter CT-5, Figures 33 through 50 and 51.  For final design, these 
preliminary values will need to be refined but appear to be reasonable for cost estimating purposes 
at this time. 

No-Load Zone 
The no-load zone for tieback anchors should be offset a distance of H/4 from the back of the wall 
and angled upwards at 60 degrees from horizontal.  H is the height of the wall above the base of 
the excavation.  The bottom of the no-load zone is located at the base of the excavation.  The no-
load zone should not include any soil within ESUs 1, 2 and 3; all anchors should derive 100 percent 
of their grout-to-ground capacity from the underlying glacially overconsolidated soils. 

Anchor Declination 
We anticipate typical anchor declinations of about 30 to 40 degrees down from horizontal.  
Normally, tieback anchors in this area are installed at angles of 20 to 30 degrees.  Steeper angles 
may be necessary at some locations because of the depth to the glacially consolidated soils that will 
need to be used for the bond zone. 

Bond Adhesion 
We do not recommend setting anchor bond zones in non-glacial soils (ESUs 1, 2, and 3) because of 
the risk of unacceptable long-term creep.  We do recommend setting anchor bond zones in ESU 5 
(very dense, cohesionless sand and gravel), ESU 7 (very stiff to hard cohesive clay and silt), and 
ESUs 4 and 8 (glacial till and till-like deposits). 
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Based on local practice and our experience with the shoring at the 505 First Avenue Building, we 
recommend a preliminary unfactored adhesion of 5 kips per lineal foot (klf) for anchor bonds set in 
very dense glacial soils.  This assumes that all tieback anchors would be pressure grouted. 

If the CJV design requires adhesion greater than 5 klf, we recommend discussion with a shoring 
specialty contractor with experience in the Seattle area.  Alternatively, the adhesion values 
presented on page 17 of Appendix G4.E can be used for estimating adhesion values. 

4.  SEISMIC LIQUEFACTION 

Seismic liquefaction was evaluated for the 108- and 1,000-year events for the ESU 2 (Recent 
Granular Deposits) and ESU 3 (Recent Clay and Silt) soils.  These soils are subject to strength loss 
and settlement due to seismic shaking.  Our preliminary estimate of vertical ground settlement is 0 
to 1 feet.  Most settlement will occur in ESU 3 in the vicinity of station 306+00.  This area is outside 
(i.e., north of) the limits of the contract.  Within the contract area, only a very small portion at the 
north end is within these softer, more liquefaction-prone soils.  Where liquefaction-prone soils are 
encountered, they are above the static water table.  Therefore, we expect that only isolated pockets 
of loose material within limited zones of perched groundwater may lose strength and liquefy.  The 
glacial soils (ESU 4 and higher) are generally not susceptible to liquefaction. 

5.  FOUNDATION CONSIDERATIONS 

Axial Capacity of Wall Systems 
Preliminary design values for vertical soil resistance of wall systems can be determined from Table 2 
of RFP Appendix G4.E, Interim Letter CT-5. 

Secant or slurry pile walls must have sufficient vertical and lateral strength to resist vertical and 
horizontal tieback forces and soil and groundwater lateral pressures.  Where possible, we 
recommend that continuous portions of the wall and soldier piles are embedded a minimum of 10 
feet in glacially overridden deposits.  Where glacially overridden deposits are very deep, shoring 
should be founded a minimum of 10 feet below the excavation bottom.  In very soft soils, such as 
ESU 3, shoring elements may need to extend more than 10 feet below the base of the excavation to 
achieve bearing capacity, resist kickout, and maintain tolerable settlement. 

Shallow Foundations 
We recommend that shallow foundations bear in either glacially overconsolidated or improved 
soils.  Recommendations for allowable bearing pressure and settlement are outlined below.  From 
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the profiles shown in Appendix G4.E (see Generalized Subsurface Profile D-D, North Area, West 
Side, Figure 15) it appears that a short segment at the extreme north end of the alignment will be 
founded within the recent deposits (ESU 2 and 3), and may require the use of lower bearing 
pressures, overexcavation and replacement and/or some form of ground improvement.  Boring 
TB-301 shows suitable bearing soils for shallow foundations at the foundation elevation.  North of 
that boring, at the location of Boring TB-328, very loose materials were encountered that could 
require the use of deep foundations.  The end of the cut-and-cover tunnel is between these two 
borings so it is not possible to say with any certainty where the favorable conditions end and 
unfavorable conditions begin. 

• Glacially Overconsolidated Soils 
Allowable bearing pressures for continuous wall and spread footings bearing on glacially overridden 
soils (ESUs 5, 7 and 8) typically vary from about 8 to 12 kips per square foot (ksf) in the Seattle area.  
Settlement is expected to be less than 1 inch. 

• Overexcavated and Replaced Soils 
If the depth of unsuitable soils at the extreme north end are overexcavated and replaced with dense 
structural fill, then allowable bearing pressures on the order of four to five ksf can be used. 

• Stone Column Improved Soils 
For preliminary design, assume 3-foot-diameter stone columns on a 7-foot, center-to-center spacing 
extending down to glacially overconsolidated soils.  The preliminary allowable bearing pressure for 
shallow foundations founded on improved soil is expected to be about 4 to 5 ksf.  Settlement is 
expected to be on the order of 1 to 2 inches. 

• Jet Grout Improved Soils 
The bearing capacity of jetted grout can be controlled by the grout formulation and the degree of 
soil mixing.  Unconfined compressive strength of the soilcrete can be about 100 to 1000 pounds 
per square inch (psi).  Settlement of jet grouted soils is likely negligible, provided the grouted zone 
bears upon dense glacial soils.  If the jet-grouted zone bears on stone column ground improvement, 
1 to 2 inches of settlement can be expected depending on the column length and replacement 
ratio. 

Base Slab Design 
Base slabs founded below ESUs 1 through 3 (Holocene deposits) may bear directly upon the 
excavated soil.  Preliminary design values of modulus of subgrade reaction (K1) can be determined 
from Table 2 of RFP Appendix G4.E, Interim Letter CT-5. 
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The Holocene deposits are subject to liquefaction and settlement during a seismic event; therefore, 
base slabs founded in Holocene deposits should be supported by deep foundations or ground 
improvement extending into glacial soils. 

Settlement of Road Structures 
We expect that structural slabs bearing directly on glacial soils will experience long-term settlement 
due to dead loads less than 1 inch.  Deformations due to traffic loads will depend upon the 
structural design of the base slab and modulus of subgrade reaction. 

We expect that structural slabs founded in Holocene deposits will be supported by deep 
foundations or ground improvement extending into glacial soils.  The long-term settlement due to 
dead loads for structures supported by deep foundations or ground improvement is less than 1 to 2 
inches.  The modulus of subgrade reaction for a slab bearing on deep foundation or ground 
improvement will be greater than unimproved soil.  The increase in modulus is proportional to the 
size and spacing of deep foundations or the type and replacement ratio of ground improvement.  
Ground improvement may consist of stone columns or jet grouting.  The improved soil modulus 
would be limited by the modulus of the stone columns or jet grout and the composite modulus 
would generally increase as the replacement ratio increased. 

6.  USE OF SOIL NAIL SHORING 

Soil nailing is a shoring system that has gained popularity in the Seattle area because it tends to be 
more economical than conventional soldier pile/tieback shoring.  At this site, soil nailing would 
need to take into account the presence of about 20 feet of unconsolidated fill soils and ESU 2 soils.  
The use of vertical elements (i.e., closely spaced small soldier piles) would likely be required to 
maintain face stability of the excavation lifts before applying shotcrete. 

In addition, soil nailing is a passive system which can often have a tendency to move more than a 
conventional shoring system.  Conventional shoring systems have the advantage of using post-
tensioned tieback anchors. 

Soil nailing would only be considered appropriate a far north as about Station 302+50.  Settlement-
sensitive buildings on either side of the alignment may preclude the use of soil nailing. 

We understand that Malcolm Drilling is currently evaluating the economics of using soil nail shoring 
in this part of the alignment.  Given the fact that conventional shoring will be required for at least a 
portion of the North portal cut-and-cover section, it may not reduce costs to introduce an additional 
construction method next to the soldier pile and tieback anchor walls. 
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7.  DRAINAGE AND WATERPROOFING 

Appendix G4.E addresses issues of drainage, waterproofing, and hydrostatic pressures.  Typically, 
this portion of the tunnel would be treated as a below-grade structure associated with a building.  
The typical approach would be to hang drainage material on the shoring system.  We recommend 
that synthetic drainage media be continuous over the face of the excavation.  Appropriate 
waterproofing material can then be placed over this drainage material.  The drainage media can be 
directed to suitable outlets at the base of the excavation where it can be tight-lined to a suitable 
outlet or sump pump system.  The permanent wall can then be poured against the waterproofing.  
In this manner the permanent wall (either independent of the shoring system or incorporated into 
the shoring system if the shoring system is to be used for permanent support of the subgrade walls) 
can be designed for drained conditions and does not have to be designed for the full hydrostatic 
head. 

The second paragraph on page 12 of Appendix G4.E contains a discussion on assumed 
groundwater elevations used by WSDOT in their preliminary recommendations for earth pressures.  
The temporary case for apparent earth pressures is based on active conditions and the permanent 
case is based on at-rest conditions.  The regional water table is expressed at elevation +30 feet 
(more or less the top of the glacial till layer (i.e., top of ESU 4).  The authors acknowledge that the 
perched groundwater level can be assumed commensurate with the bottom of the excavation if 
positive drainage is provided. 

The use of full hydrostatic head is appropriate if no drainage is provided between the shoring wall 
and permanent wall.  Given that the water that should be encountered within the depth of 
excavation is perched water and should therefore be of limited extent we would anticipate that 
flows to a long-term drainage system would be relatively low. 

8.  CLOSING 

We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please contact us if you have any questions. 

J:\jobs\1763800\North Portal Memo.doc 
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MEMORANDUM 
 
DATE:  August 12, 2010 
 
TO:  Gerald Dorn, PE; HNTB 
 
FROM:  Garry Horvitz, PE; Hart Crowser, Inc. 
 
RE:  Preliminary Geotechnical Design Recommendations 
  Axial Design of Drilled Shafts and Secant Pile Walls 
  17638-00 
  
 

This memorandum presents our preliminary design recommendations for the secant pile wall and 
drilled shaft foundations for the portals.  The values provided below should be considered preliminary 
and used only for initial layout and sizing of the structural elements.  Final design must consider 
geotechnical resistances and liquefaction downdrag at each drilled shaft foundation; secant pile walls 
should be evaluated at each significant change in soil conditions and/or excavation depth. 

SECANT PILE WALL RESISTANCES 

For the secant pile wall, our south portal memo references page 18 and Table 2 of RFP Appendix G4.E.  
Table 2 provides ultimate end bearing and side friction values for secant piles, page 18 provides 
recommended resistance factors based on the GDM. 

Side resistance of the secant pile wall should use the projected area. 

Liquefaction downdrag nominal unit side friction values provided for drilled shafts, below, may be used 
for the secant walls for preliminary design. 

DRILLED SHAFTS 

Compression 

Shafts should be embedded at least one pile diameter into glacially overridden soils.  For individual 
shafts we recommend using the ultimate unit end-bearing resistances in Table 2 of RFP Appendix G4.E.  
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Table 1, below, provides Strength and Service Limit resistances based on tolerable settlement of a six 
foot diameter drilled shaft (AASHTO LRFD 10.8.2.2.2).  In Table 1, Holocene Soils are not considered 
for compression resistance.   
 
Table 1.  Unfactored Shaft Resistances in Glacially Overridden Soils 

Soil Unit 

Shaft 
Diameter 

(ft) 

Tolerable 
Settlement 

(inch) 

Ultimate End 
Bearing 

(Strength 
Limit) 

(ksf) 

Ultimate 
Side Friction 

(Strength 
Limit) 

(ksf) 

Service Limit 
State End 
Bearing 

Resistance 

(ksf) 

Service Limit 
State Side 
Resistance 

(ksf) 

Qpgt 6 1/2 100 3 20 2.9 

Qpgo, 
Qpdgd, 
Qpgm 

6 1/2 80 2.5 16 2.4 

Qpgl, 
Qpnl 

6 1/2 70 2 14 1.9 

Qpgt 6 1 100 3 40 2.9 

Qpgo, 
Qpdgd, 
Qpgm 

6 1 80 2.5 32 2.4 

Qpgl, 
Qpnl 

6 1 70 2 28 1.9 
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Uplift 

If drilled shafts are used as uplift resistance elements, a nominal skin friction of 5 kips per square foot 
(ksf) may be used for the glacially overridden sands and gravels (Qpgm and Qpgt) and 4 ksf for the 
glacially overridden silts and clays (Qpgl and Qpnl).  These values should be multiplied by the 
perimeter area of the shaft to determine the nominal uplift resistance.  AASHTO LRFD recommends 
that a resistance factor of 0.45 be used to determine the factored uplift resistance.   

Downdrag 

The extreme limit state will need to consider liquefaction downdrag in the Holocene soils following 
seismic shaking.  The magnitude of downdrag is a function of shaft diameter, depth of Holocene soils 
above the glacial soils and residual strength of liquefied soils. 

For preliminary design we recommend a nominal liquefaction downdrag be applied above the glacial 
soils.  For the estuarine deposits (He), use a unit side friction 220 psf, for other granular, Holocene soils 
use a unit side friction of 100 psf.  The unit side friction for downdrag should be multiplied by the pile 
circumference and the thickness of the soil deposit.  The downdrag load is based on the residual 
strength of the liquefied soils.  We recommend a load factor for downdrag (DD) of 1.0 for drilled shafts 
based on our review of the 2008 AASHTO LRFD Bridge Design Specifications.   

As per Section 6.4.2.8 of the GDM, liquefaction-induced settlement and downdrag do not generally 
occur until the pore pressures induced by ground shaking decrease after shaking ceases; therefore, a 
decoupled analysis is appropriate when considering liquefaction downdrag loads.  Additionally, Section 
8.13.2.4 of the GDM details the analysis that should be completed for the portion of the Extreme Limit 
State that is to include downdrag loads. 

Resistance Factors 

Resistance factors for shaft design are provided in Table 2 according to the 2008 AASHTO LRFD 
Bridge Design Specifications and the GDM Sections 8.8 through 8.10. 

Table 2 – Vertical Resistance Factors for Single Shaft Design 
Resistance Factor Limit State 

Tip Resistance Side Resistance Uplift 

Service 1.0 1.0 1.0 

Strength 0.5 0.55 0.45 

Extreme Event 1.0 1.0 0.8 
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Axial Shaft Group Effect 

WSDOT recommends group reduction factors for the bearing resistance of shafts as reproduced in 
Table 3 (WSDOT Design Memorandum, June 28, 2010). 

Table 3.  Group Reduction Factors For Bearing Resistance of Shafts 
Soil Type Shaft Group 

Configuration 
Shaft Center-
to-Center 
Spacing 

Special Conditions Group 
Reduction 
Factor 

2D  0.9 Single Row 
3D or more  1.0 

2.5D  0.67 
3D  0.80 

Multiple rows 

4D or more  1.0 
Single and 
multiple rows 

2D or more Shaft group cap in intimate 
contact with ground consisting of 
medium dense or denser soil 

1.0 

Cohesionless (e.g. 
sands and gravels) 

Single and 
multiple rows 

2D or more Full depth casing is used and 
augering ahead of the casing is 
not allowed, or pressure grouting 
is used along the shaft sides to 
restore lateral stress losses caused 
by shaft installation, and the shaft 
tip is pressure grouted 

1.0 

Cohesive (Clays, 
clayey sands, and 
glacially 
overridden well 
graded soils such 
as glacial till) 

Single or 
multiple rows 

2D or more  1.0 

USE OF THIS MEMO 

This memo has been prepared for the exclusive use of HNTB and their design consultants for specific 
application to the subject project and site.  This study has been performed in accordance with 
generally accepted geotechnical engineering practices in the same or similar localities, related to the 
nature of the work accomplished at the time the services are performed.  No other warranty, express 
or implied, is made. 
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 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

MEMORANDUM 
 
DATE:  August 12, 2010 
 
TO:  Gerald Dorn, PE; HNTB 
 
FROM:  Garry Horvitz, PE; Hart Crowser, Inc. 
 
RE:  Preliminary Geotechnical Design Recommendations 
  Earth Pressure 
  17638-00 
  
 

This memorandum provides supplemental earth pressure information to be used for design of shoring 
walls. 

Appendix G4.E of the RFP documents provides lateral pressure diagrams for preliminary design of 
structures. Lateral pressure diagrams are provided for temporary static, temporary seismic, permanent 
static, permanent seismic, and permanent post-earthquake cases.  The temporary static lateral pressure 
diagrams use apparent active earth pressure diagrams.  The permanent lateral pressure diagrams use 
an at-rest earth pressure condition.   

The active earth condition presumes a minimum wall deflection of 0.001times the wall height while the 
at-rest condition assumes essentially no lateral movement of the wall.  In locations where wall 
construction could cause movement of the viaduct foundations minimal wall deflection is desirable 
(either inward or outward wall movement).  When designing shoring systems in close proximity to 
settlement sensitive structures, it is customary in Seattle to use an apparent earth pressure diagram 
using an at-rest earth pressure coefficient. 

We understand that the structural calculation of wall movement makes use of lateral earth pressure 
diagrams as input and may not consider soil-structure interaction.  Because earth pressure is a function 
of wall movement; at those locations where minimal wall deflection is desired, an at-rest earth pressure 
should be used.   

The at-rest earth pressure condition may be considered in two ways.  First, the permanent case earth 
pressure diagram can be used instead of the temporary case earth pressure diagram; second, the 
temporary case earth pressure diagram may be increased by a factor of 1.5 to approximate an 
apparent at-rest earth pressure.  The latter is commonly used for braced shoring systems in Seattle. 
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Figure 1 provides a comparison of the temporary apparent active earth pressure calculated using 
Figure 27 of Appendix G4.E, the temporary apparent at-rest earth pressure, and the permanent, at-rest 
earth pressure calculated in accordance with Figure 30 of Appendix G4.E.  The soil profile corresponds 
to Station 199+00. 

Figure 1.  Comparison of temporary (active), factored temporary (at-rest), and permanent (at-rest) 
earth pressure diagrams for Station 199+00 

Because the temporary case uses an apparent earth pressure diagram, the pressure near the top of the 
wall is very high, this is due to the tieback pushing the wall into the retained soil; by comparison, the 
permanent at-rest earth pressure is relatively low near the top of the wall.  At the bottom of the wall, 
the permanent at-rest earth pressure is relatively high compared to the temporary earth pressures.  We 
recommend performing comparative analyses using both the apparent at-rest and permanent at-rest 
earth pressures. 

This memo has been prepared for the exclusive use of HNTB and their design consultants for specific 
application to the subject project and site.  This study has been performed in accordance with 
generally accepted geotechnical engineering practices in the same or similar localities, related to the 
nature of the work accomplished at the time the services are performed.  No other warranty, express 
or implied, is made. 

J:\Projects\AWT\MWV\Drilled Shaft Memo\Drilled Shaft Memo 8-11-10.doc 

Station 199+00

0

10

20

30

40

50

60

70

80

90

0 500 1000 1500 2000 2500 3000 3500 4000

Earth Pressure (psf)

De
pt

h 
(ft

)

Temporary Apparent Active

Temporary Apparent At-rest

Permanent At-rest



 
 

SR99 Bored Tunnel 
 

DRAFT 
Technical Memorandum 

09‐03‐2010 

Active Earth Pressure Determination 
 

Brief Description:  Active Earth Pressure Determination 

Objective:  Constructing active earth pressure diagrams from Appendix G4.E Figures 

Existing Conditions:  Na 

Alternatives Evaluated:  Na 

Summary and Conclusions:  Na 

 
Created by:  Matt Veenstra, PE; Hart Crowser 

Date:  09‐03‐2010 
Reviewed by:  Garry Horvitz, PE; Hart Crowser 

Date:  09‐03‐2010 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
An active earth pressure diagram may be constructed by dividing the equivalent fluid unit weight from an apparent 
earth pressure diagram by 0.65, multiplying the resulting equivalent fluid unit weight by the corresponding layer 
thickness, and then consecutively adding the earth pressures for each soil layer starting from top to bottom.  
Mobilization of active earth pressure requires deflection at the top of a wall on the order of 0.001 times the wall 
height. 
 
Active earth pressure diagrams may be used where shoring deflection can be tolerated and where settlement 
sensitive structures will not be affected by ground deformations behind the shoring.  Where deformations are 
deemed to be excessive and/or settlement sensitive structures are located within the zone of influence of ground 
deformations caused by the shoring system, an at‐rest or “temporary at‐rest” earth pressure condition should be 
considered.  Reference Hart Crowser memorandum “Preliminary Geotechnical Design Recommendations, Earth 
Pressure” dated August 12, 2010. 



 
 

SR99 Bored Tunnel 
 

DRAFT 
Technical Memorandum 

09‐03‐2010 

Addendum:  Drilled Shaft Uplift 
 

Brief Description:  Addendum to Hart Crowser Drilled Shaft Memorandum, of August 12, 
2010. 

Objective:  Clarification of uplift and skin friction. 

Existing Conditions:  Na 

Alternatives Evaluated:  Na 

Summary and Conclusions:  Na 

 
Created by:  Matt Veenstra, PE; Hart Crowser 

Date:  09‐03‐2010 
Reviewed by:  Garry Horvitz, PE; Hart Crowser 

Date:  09‐03‐2010 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
On Page 3 of Hart Crowser memorandum “Axial Design of Drilled Shafts and Secant Pile Walls”, replace the 
following text: 
 

Uplift 
 
If drilled shafts are used as uplift resistance elements, a nominal skin friction of 5 kips per 
square foot (ksf) may be used for the glacially overridden sands and gravels (Qpgm and Qpgt) 
and 4 ksf for the glacially overridden silts and clays (Qpgl and Qpnl).  These values should be 
multiplied by the perimeter area of the shaft to determine the nominal uplift resistance.  
AASHTO LRFD recommends that a resistance factor of 0.45 be used to determine the factored 
uplift resistance. 

 
with: 
 
 

Uplift 
 
If drilled shafts are used as uplift resistance elements, the values in Table 1 for Side Resistance 
should be used.  These values should be multiplied by the perimeter area of the shaft to 
determine the nominal uplift resistance.  AASHTO LRFD recommends that a resistance factor 
of 0.45 be used to determine the factored uplift resistance. 



 
 

SR99 Bored Tunnel 
 

DRAFT 
Technical Memorandum 

09‐03‐2010 

Addendum:  LPILE Parameters 
 

Brief Description:  Addendum regarding LPILE parameters 

Objective:  Provides additional LPILE soil input values that includes all ESUs, based in 
part on Table 5 of Appendix G4.F. 

Existing Conditions:  Na 

Alternatives Evaluated:  Na 

Summary and Conclusions:  Na 

 
Created by:  Matt Veenstra, PE; Hart Crowser 

Date:  09‐03‐2010 
Reviewed by:  Garry Horvitz, PE; Hart Crowser 

Date:  09‐03‐2010 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
In Hart Crowser Memorandum “Preliminary Geotechnical Design Recommendations, P‐Y Parametes for Lateral Pile 
Analysis”, dated August 2, 2010.  Replace “Table 1. Generalized LPILE Parameters – South Portal” with the 
following table: 
 

TABLE 1.  GENERALIZED LPILE PARAMETERS 
Geologic Unit ESU P-Y Soil Type 2 Total Unit 

Weight (pcf) 
Friction 

Angle (deg) 
E50 mp

1 Su (psi) P-Y Modulus 
(pci) 

Hf – above water 1 Sand 120 34  1  90 

Hf – below water 1 Sand 120 33  0.15  58 

Hf – upper soft clay 1 Soft Clay - Matlock 116  0.015 1 4.17  

Hf – peat Peat        

Ha – liquefiable 2 Sand 115 30  0.1  32 

Hb, Hrw, Qvri, 
Qvro, Qvat 2 Sand 125 36  1  192 

He 3 Sand 115 32 [24]  1  48 [5] 

Hrw 3 Sand 125 33  1  58 

Qpgt, Qpgm, Qpgd 4 Sand 145 40  1  192 

Qpgo, Qpnf 5 Sand 130 39  1  192 

Qpgl 6 Sand 125 39  1  192 

7 - Intact Stiff Clay With Free 
Water 120 25 0.007 1 50 500 Qpgol, Qpgm, 

Qpnl, Qpns, Qpnp, 
Pqnm 7 –

Residual Sand 120 15  1  20 

Qpgt, Qpgm, Qpgd 8 Sand 145 40  1  192 
Note:  Liquefied conditions included in [ ], otherwise same as static conditions. 
1 For liquefied conditions, the p-multiplier mp should be applied during analyses. 
2 Reference: LPILE PLUS 5.0 Technical Manual 



 
 

SR99 Bored Tunnel 
 

Draft 
Technical Memorandum 

09‐03‐2010 

Addendum:  Earth Anchor Adhesion and Resistance Factors 
 

Brief Description:  Addendum: Earth Anchor Adhesion and Resistance Factors 

Objective:  Clarification of adhesion and resistance factors 

Existing Conditions:  Na 

Alternatives Evaluated:  Na 

Summary and Conclusions:  Na 

 
Created by:  Matt Veenstra, PE; Hart Crowser 

Date:  09‐03‐2010 
Reviewed by:  Garry Horvitz, PE; Hart Crowser 

Date:  09‐03‐2010 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
Tieback adhesion may be estimated using the bond stresses presented on page 17 of RFP Appendix G4.E for both 
normally consolidated and glacially overridden deposits including coarse‐ and fine‐grained soils.  The values 
presented are ultimate bond stresses that assume single‐stage pressure grouting.  If these values are used, input 
from a specialty tieback contractor should be obtained to determine the area over which to apply the bond stress 
in order to calculate the bond adhesion.   
 
For the 505 First Avenue S. Building, which is located adjacent to the proposed South Operations Building and the 
south cut‐and‐cover section, an ultimate bond adhesion of 10 kips per lineal foot was used.  The anchors were 
bonded in glacially overridden till and pressure grouted.  The glacially overridden till soils encountered at the 505 
First Ave. S. Building likely represent the upper bound of anchor bond strength for the various glacial soils that will 
be encountered on this project. 
 
The no‐load zone shall include all soils within ESUs 1, 2 and 3.  No bond resistance should be accounted for in the 
Holocene deposits. 
 
Resistance factors (RF) for earth anchors should be determined from the AASHTO LRFD Bridge Design 
Specifications, Table 11.5.6‐1 used in combination with Table 3.4.1‐2.  We recommend using an RF of 1.0 if proof 
tests are performed on all anchors.  For preliminary design, we recommend using RFs of 0.65 for granular soils and 
0.70 for cohesive soils. 
 
This addendum modifies Hart Crowser memoranda: 

− Preliminary Geotechnical Design Recommendations, Approach to South Portal Cut and Cover and U‐
Sections.  July 16, 2010. 

− Preliminary Geotechnical Design Recommendations, North Portal Structures.  August 4, 2010. 



 
 

SR99 Bored Tunnel 
DRAFT 

Technical Memorandum 
09/28/2010 

Passive Earth Pressure 
 

Brief Description:  Passive earth pressure coefficients for non‐glacial soils. 

Objective:   

Existing Conditions:   

Alternatives Evaluated:   

Summary and Conclusions:   

 
Created by:  Matt Veenstra, Hart Crowser, Inc. 

Date:  9‐28‐10 
Reviewed by:  Garry Horvitz, Hart Crowser, Inc. 

Date:  9‐28‐10 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
 
Table 1 provides unfactored, ultimate values for non‐glacial soils.  Reference AASHTO LRFD Table 
C3.11.1‐1 for the required relative movement to mobilize passive earth pressure conditions. 
 
Table 1.  Passive Earth Pressure – Coulomb Theory 

Geologic Unit ESU Total Unit 
Weight (pcf) 

Friction 
Angle (deg) 

Wall 
friction1 

Passive Earth 
Pressure 

Coefficient, Kp 

Passive Equivalent Fluid Unit 
Weight 

(Above GWT / Below GWT) 
Hf – above water 1 120 34 17 7 800 - Above GWT 

Hf – below water 1 120 33 17 6 800 / 350 

Hf – upper soft clay 1 116     

Hf – peat Peat      

Ha – liquefiable 2 115 30 17 5 600 / 300 

Hb, Hrw, Qvri, 
Qvro, Qvat 2 125 36 18 8 1000 / 500 

He 3 115 32 [24] 17 6 700 / 300 

Hrw 3 125 33 17 6 800 / 400 
1 Taken as one-half of the soil friction angle, but not less than 17 degrees. 
 



 
 

SR99 Bored Tunnel 
DRAFT 

Addendum Technical Memorandum 
10‐6‐2010 

Shoring Movement – North and South Approaches 
 

Brief Description:  Addendum to Shoring Deformation Memo dated August 2, 2010. 

Objective:  Provide Shoring deformation recommendations to be used for drawing a 
contour plan of deformations. 

Existing Conditions:   

Alternatives Evaluated:   

Summary and Conclusions:   

 
Created by:  Matt Veenstra, Hart Crowser 

Date:  10‐6‐2010 
Reviewed by:  Garry Horvitz, Hart Crowser 

Date:  10‐6‐2010 
Approved by: 

(Dan Dixon or Rich Johnson)   
Date:   

 
 
This memorandum supersedes the Shoring Deformation Memo dated August 2, 2010 by Hart Crowser. 
 
The following recommendations can be used to create a drawing showing horizontal and vertical 
displacement contours caused by shoring deformations.  The magnitude of lateral deflection may be 
taken as 0.6 inches in the South Approach Area and 0.5 inches in the North Approach Area based on 
shoring analysis performed by HNTB.  The magnitude of vertical and lateral deflection of the soil behind 
the shoring walls may be taken as equal.  The lateral and vertical deflections may be considered 
negligible at a distance behind the walls equal to twice the excavation depth in front of the walls; the 
following tables present recommended values for this distance. 
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South Approach – West Side of Excavation 

Station
Excavation 
Depth (ft)

Max 
Lateral 
(inch)

Max 
Vertical 
(inch) Distance (ft)

184+00 28 0.6 0.6 56
184+50 30 0.6 0.6 60
185+00 32 0.6 0.6 64
186+00 35 0.6 0.6 70
186+50 35 0.6 0.6 70
187+00 38 0.6 0.6 76
188+00 41 0.6 0.6 82
188+50 43 0.6 0.6 86
190+00 48 0.6 0.6 96
191+50 78 0.6 0.6 156
192+00 80 0.6 0.6 160
193+00 79 0.6 0.6 158
194+45 79 0.6 0.6 158  

 
 
 
 
South Approach – East Side of Excavation 

Station
Excavation 
Depth (ft)

Max 
Lateral 
(inch)

Max 
Vertical 
(inch) Distance (ft)

184+00 28 0.6 0.5 56
184+50 30 0.6 0.5 60
185+00 32 0.6 0.6 64
186+00 35 0.6 0.6 70
186+50 35 0.6 0.6 70
187+00 38 0.6 0.6 76
188+00 41 0.6 0.6 82
188+50 43 0.6 0.6 86
190+00 45 0.6 0.6 90
191+50 78 0.6 0.6 156
192+00 80 0.6 0.6 160
193+00 79 0.6 0.6 158
194+45 79 0.6 0.6 158  
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North Approach – West Side of Excavation 

Station 
Excavation 
Depth (ft) 

Max Lateral  
(inch) 

Max Vertical 
(inch) Distance (ft) 

300+00 94 0.5 0.5 188 
300+50 90 0.5 0.5 180 
301+00 72 0.5 0.5 144 
302+00 65 0.5 0.5 130 
303+50 56 0.5 0.5 112 
304+00 31 0.5 0.5 62 
304+50 27 0.5 0.5 54 

 
 
 
 
 
North Approach – East Side of Excavation 

Station 
Excavation 
Depth (ft) 

Max Lateral  
(inch) 

Max Vertical 
(inch) Distance (ft) 

301+00 73 0.5 0.5 146 
302+00 69 0.5 0.5 138 
303+50 59 0.5 0.5 118 
304+00 70 0.5 0.5 140 
304+50 51 0.5 0.5 102 
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DRAFT/
Technical Memorandum – ATC MMO Ref. #1 

7/15/10 

Constant Slope Roadway in Bored Tunnel
 

Brief Description: This technical memo discusses providing a constant cross slope on the roadway 
surface in the bored tunnel. 

Objective: Simplify construction of tunnel interior structures, and improve safe egress along 
west shoulder.

Existing Conditions and 
Technical Requirements: 

The bored tunnel alignment is “S” shaped with two horizontal curves.  Current 
requirements require the cross slope on the upper and lower roadways to transition 
from sloping do towards the east to sloping down to the west in the southern 
curve.  This makes the concrete inter structures more complex and more expensive 
to build.  
 
The southern horizontal curve in the bored tunnel has a 6,000 foot radius which is 
less than the minimum 8,315 foot radius allowed with a normal crown.  The 
WSDOT standard for the minimum radius horizontal curve with a normal crown 
section will be deviated on this curve.  
The northern horizontal curve has a 6,113 foot radius which is also less than the 
minimum 8,315 foot radius allowed for a normal crown section.  This curve is not 
a deviation since the 2% single cross slope meets the WSDOT superelevation 
requirements.  

Alternatives Evaluated: Build to Full Design Level, Standard Superelevation:  This alternative would 
rotate the roadway surface to the full 2% superelevation, sloping down toward the 
west shoulder, within the length of the southern curve.  The roadway surface will 
transition to the normal crown section, sloping down toward the east shoulder on 
the tangent.  The roadway surface will not need to rotate to a superelevation on the 
northern curve, since the 2% cross slope meets the WSDOT superelevation 
requirements.   
 
The advantages of this alternative are that a deviation or design exception to 
WSDOT Standards would not be required, and the cross slope meets the WSDOT 
Design Manual requirements.  
 
One disadvantage of this alternative is that emergency egress may be impeded.  In 
the bored tunnel, pedestrians make their way to the exit along the west shoulder.  
In the south half of the tunnel, where the roadway surface slopes downward 
toward the west shoulder, any hazardous fluids, burning fuel, or rolling objects 
would flow or roll toward the exiting pedestrians.  This configuration results in the 
sag low point of the tunnel profile on the west egress shoulder, during an event or 
accident debris and fluids would accumulate on the west egress shoulder.  This 
may impact or impede their escape.   
Another disadvantage is that the varying cross slope makes construction of the 
interior tunnel structure more complex and slower.  This may lengthen the 
construction time and increase construction costs. 
    
Constant slope Alternative - Provide a roadway surface with a constant slope, 
for the whole length of the tunnel:  This alternative would provide a roadway 
surface that slopes down at 2%, with the high side on the west, for the entire 
length of the tunnel.  
 
The advantages of this alternative are that pedestrians exiting the tunnel on the 
west shoulder would be on the high side of the roadway for the entire length of the 
tunnel.  Any hazardous fluids, burning fuel, or rolling objects would tend to flow 
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or roll away towards the east shoulder, away from the pedestrian egress on the 
west shoulder.  
 
Another advantage of this alternate is that the constant cross slope simplifies the 
construction of the interior tunnel structure.  A consistent tunnel and roadway 
configuration will provide a systematic approach to the design and placement of 
the walls, utilities and interior systems.  This may shorten the total construction 
time, and reduce overall construction costs.   
 
The disadvantage of this alternative is that, it does not meet the WSDOT Design 
Manual requirements. WSDOT Approval of an ATC and a deviation would be 
required.  A draft deviation has been prepared.  Approval of this ATC and the 
associated deviation is likely since 

• There are numerous state highways with normal crown sections and 
adverse super elevations, 

• The proposed modification meets AASHTO standards, so federal 
Approval is not required 

• The constant slope roadway represents and improvement in emergency 
safety.  

 
 

Summary and Conclusions: It is recommended that an ATC to provide a constant cross slope on the roadways, 
with the high side on the west, be prepared and submitted to WSDOT.  

 
Created by: Laura Smith 

Date: 7/15/10 
Reviewed by: Mike Coward

Date: 7/22/10 
Approved by: 

(Dan Dixon or Rich Johnson) Rich Johnson 
Date: 7/27/10 
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Technical Memorandum 
Date: 7-19-10 

Structural Fire Resistance – Project Approach 
 

Brief Description: The purpose of technical memo is consolidated the requirements for 
structural fire resistance and evaluate potential methods to meet the 
requirements. 

Objective: Determine how the fire resistance requirement will be met so they 
dimensional requirements can be incorporated into the size of the bored 
tunnel. 

Existing Conditions: 1. The Project Fire Code is identified in 2.1. 

2. Section 2.13.3.4 requires the surface of the concrete must be 
maintained at less than 716 degrees F during time temperature 
curve of Section 7.3.2 of NFPA 502.  This time and temperature 
curve is often referred to as the RWS curve because of its origin 
from Dutch ministry of Transport (Rijkswaterstaat). 

3. Section 2.30.3.3 requires the DB to develop a Structural Fire 
Durability Report (in post-award phase). 

4. Section 2.33.3.2 requires the use of a code compliant fire-rated 
protection board or an equivalent code compliant assembly. 

5. Section 2.35 addresses the tunnel ventilation system.  The tunnel 
ventilation system requirements are independent of the 
structural fire resistance requirements. 

6. FHWA Roadway Tunnel Manuel, Section 10.4.2 identifies use of 
polypropylene fibers that melt at high temperature to allow 
escape of moisture vapor and reduce the potential for spalling 
and states the protection in the form of coatings or boarding is 
available commercially. 

7. Section 5.14.9 of the ITA Guidelines for Structural Fire Resistance 
for Road Tunnels identifies the most fundamental methods for 
protecting concrete against fire as: 

• Upgrading fire resistance of concrete itself 

• Application of a coating that delays heat transfer to 
concrete surface 

• Secondary lining 

• Installation of fire protection materials 

8. Promat fire protection board literature indicates that 1.1 inch of 
Promat-H will meet the requirements of the project. 

9. Because of the extensive area that need to be protected, use of 
sprinklers to meets the requirements is not practical and may not 
be possible. 

10. The use of sacrificial concrete and shotcrete would increase the 
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diameter of the tunnel more than Promat. 

11. Excerpts from citation appended to end of this memo. 

  

Summary and Conclusions: a. Ask Promat to validate they meet the requirements of the project 
(RMJ). 

b. Identify alternate products to Promat (Sean Cassady) 

c. Use 1.2 inch of thickness for structural fire project for those areas 
requiring fire protection. 

d. The requirements for structural fire resistance and the ventilation 
requirements are separate and distinct from each other.  
Operation of ventilation system will reduce air temperatures at 
surface of structural components however it cannot be 
incorporated into fire resistance design. 

e. The requirements for structural fire resistance and the fire 
suppression system requirements are separate and distinct from 
each other.  Operation of fire suppression system will reduce air 
temperatures at surface of structural components however it 
cannot be incorporated into fire resistance design. 
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Technical Requirement Excerpts 
2.1 General Information 
2.1.1.2 Definitions 

Project Fire Code (PFC) – The fire code to be used for the Project is composed of  
(a) International Fire Code (IFC) as amended by City of Seattle, and  
(b) National Fire Protection Association (NFPA), NFPA 502, Standard for Road Tunnels, Bridges 
and Other Limited Access Highways, 2008 as amended per Appendix Z. 

 
2.13 Interior Tunnel Structure and Other Structures 
2.13.3.4 Structural Fire Resistance 
Tunnel design shall comply with fire safety requirements. The Design-Builder shall prepare a Structural 
Fire Durability Report for all underground structures. This report shall demonstrate through calculations 
and testing that the structural fire resistance requirements specified herein are met with the proposed 
system. 
The roadway tunnel structure shall be designed to prevent failure in accordance with the Project Fire 
Code the guidelines set forth by the International Tunnel Association (ITA) document titled “Guidelines for 
Structural Fire Resistance for Road Tunnels”, and as specified herein. If a conflict exists between these 
requirements, WSDOT will determine which requirement controls. The primary interior tunnel structure 
elements shall include the following as a minimum: roadway decks, tunnel roof slabs, tunnel walls, tunnel 
structure supports and emergency egress. As defined within these guidelines, the interior tunnel structure 
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shall be classified as a Category 2 road tunnel in unstable ground in accordance with ITA and category D 
in accordance with the Project Fire Code. The entire tunnel structure, inclusive of the emergency exit 
passageway enclosures, shall be designed to prevent structural failure and progressive collapse when 
subjected to the temperature rise associated with hydrocarbon fire over a period of two hours as defined 
by the time temperature curves prescribed by NFPA 502, Section 7.3.2. 
The concrete or masonry structures shall also meet the following requirements: 

• No life-safety failures when subjected to the design fire in accordance with NFPA 502, Section 
7.3.2. 

• Concrete surface temperatures of concrete members shall be less than 380 degrees C (716 
degrees F) over a period of two hours in accordance with the time temperature curve per NFPA 
502, Section 7.3.2. 

• Mild reinforcement temperatures of concrete members during the design fire shall remain less 
than 250 degrees C (482 degrees F) over a period of two hours in accordance with the time-
temperature curve per NFPA 502, Section 7.3.2. 

• Pre-stressing reinforcement temperatures of concrete members shall remain less than 200 
degrees C (392 degrees F) over a period of two hours in accordance with the time-temperature 
curve per NFPA 502, Section 7.3.2. 

 
2.30 U-Section Structures 
2.30.3.3 U-Section Structure Fire Safety Requirements 
U-Section structure design shall comply with the fire safety requirements of the Project Fire Code. The 
Design-Builder shall include in the Structural Fire Durability Report proof that the requirements of the 
Project Fire Code have been met. 
 
2.31 Cut-and-Cover Tunnels 
2.31.3.4 Structural Fire Resistance 
Tunnel design shall comply with fire safety requirements. The Design-Builder shall prepare a Structural 
Fire Durability Report for all underground structures. This report shall demonstrate through calculations 
and testing that the structural fire resistance requirements specified herein are met with the proposed 
system. 
 
The roadway tunnel structure shall be designed to prevent failure in accordance with the Project Fire 
Code and the guidelines set forth by the International Tunnel Association (ITA) document titled 
“Guidelines for Structural Fire Resistance for Road Tunnels”, and as specified herein. If a conflict exists 
between these requirements, WSDOT will determine which requirement controls. The primary tunnel 
structure elements shall include the following as a minimum: roadway decks, tunnel roof slabs, tunnel 
walls and tunnel structure supports and emergency egress. As defined within these guidelines, the Cut-
and-Cover Tunnel shall be classified as a Category 2 road tunnel in unstable ground in tunnel structure, 
inclusive of the emergency exit passageway enclosures, shall be designed to prevent structural failure 
and progressive collapse when subjected to the temperature rise associated with hydrocarbon fire over a 
period of two hours as defined by the time temperature curves prescribed by NFPA 502, Section 7.3.2. 
The concrete or masonry structures shall also meet the following requirements: 

• No life-safety failures when subjected to the design fire in accordance with NFPA 502, Section 
7.3.2. 

• Concrete surface temperatures of concrete members shall be less than 380 10 degrees C (716 
degrees F) over a period of two hours in accordance with the time-temperature curve per NFPA 
502, Section 7.3.2. 

• Mild reinforcement temperatures of concrete members during the design fire shall remain less 
than 250 degrees C (482 degrees F) over a period of two hours in accordance with the time-
temperature curve per NFPA 502, Section 7.3.2. 

• Pre-stressing reinforcement temperatures of concrete members shall remain less than 200 
degrees C (392 degrees F) over a period of two hours in accordance with the time-temperature 
curve per NFPA 502, Section 7.3.2. 
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2.32 Bored Tunnel Engineering 
2.32.3.3 Structural Fire Resistance of Tunnel 
Tunnel design shall comply with fire safety requirements; see Section TR 2.31.3.4 (any reference in this 
Section to U-Section structures and Cut-and-Cover structures shall also equally apply to the Bored 
Tunnel). 
 
2.33 Tunnel Architectural Systems 
2.33.3.2 Tunnel Fire Protection Material 
The Design-Builder shall refer to the temperature and duration requirements outlined in TR Section 
2.13.3.4 “Structural Fire Resistance”. Code compliant fire-rated protection board or an equivalent code 
compliant protective assembly shall be installed in areas of the tunnel interior if and as dictated by code 
requirements as they pertain to the projected design temperatures. Fire-rated protection board and other 
protective materials shall meet the requirements of TR Sections 2.33.3.3.1 through 2.33.3.3.4 (Safety, 
Ease of Maintenance, Durability and Aesthetic). If it is determined that protection board or equivalent fire-
rated assembly is required on tunnel wall or ceiling surfaces elsewhere directed to have painted surface 
coatings, coating system must either be coordinated with fire-rated assembly to insure acceptable 
adhesion and longevity with no degradation to fire rating of final assembly or an equivalent compatible 
surface finish must be included. 
 
Detailing and assembly of fire-resistant materials within the tunnel shall be such that final installation is 
adapted to and resists potentially destructive environmental conditions, such as moisture infiltration and 
freeze/thaw cycles, which might reasonably be expected within the tunnel interior. Detailing and 
installation shall be coordinated with the requirements of TR Section 2.39 for protection of electrical items. 
 
2.35 Tunnel Ventilation System 
2.35.4 Design Requirements 
3. Design Fire Properties – The TVS shall be designed to control the effects of smoke and heat generated 
by a design fire to facilitate the safe evacuation of people and fire fighting operations. The design fire 
properties shall be: 
a. Maximum FHRR will be 341 MBtu/hr (100 MW). This corresponds to a13 Heavy Goods Truck 
according to the Project Fire Code [1] and assumes the activation of the deluge fixed fire fighting system. 
This HRR assumes that 0.3 gpm/sq.ft of water deluge is applied directly to the fire location. 
b. The Fire Growth Rate for transient simulations will be “ultra-fast” as defined 17 by NFPA 92B. 
c. The Fire Smoke Properties will be based on the following parameters: 

(1) The combustion composition will have product yield rates of: 
a. Ys=0.179 (grams soot / gram fuel) 
b. Yco=0.141 (grams CO / gram fuel) 

(2) The mass specific extinction coefficient (σs) will be 8.7 meter2/gram 
(3) The mass fuel rate will be determined using a chemical heat of combustion of 6,493 Btu/lbm 

(15.1 kJoule/gram) of fuel 
(4) The air/fuel ratio will be 14.3 
 

2.38 Tunnel Fire Suppression System 
2.38.4.2.3 Fixed Water-Based Fire-Fighting System 
2.38.4.2.3.1 Roadway 
Requires 

Traditional deluge sprinkler system that discharges water though a number of open nozzles 
simultaneously over a defined coverage area. 
Deluge sprinkler system extending from portal to portal for northbound and southbound traffic 
lanes. 

 
FHWA Roadway Tunnel Manuel 

10.2.3 Durability 
Protection from fire can be gained from concrete cover, tunnel finishes and the inclusion of plastic fibers 
in concrete mixes (to allow dispersion of water vapor and mitigate the potential for spalling). 
High density concrete has low heat conductivity which is beneficial in a fire. 
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10.4.2 Design Considerations 
The lining should be protected against fire.  Both external and internal protection can be provided.  
External protection in the form of coatings or boarding is available commercially.  These are specialty 
products that can provide a measure of protection against relatively low temperature fires.  Manufactures 
should be consulted to ascertain the exact level of protection that can be provided.  Including 
polypropylene fibers in the concrete mix can reduce the vaporization of entrapped water.  The fibers melt 
during a fire and provide a pathway for water to escape. 
 
 
 

ITA Guidelines for Structural Fire Resistance for Road Tunnels 
1.1 Scope 

This guideline is for informational purposes only and applicable codes, standards and local regulations 
must be consulted for compliance to specific structural and life safety requirements of the locale in which 
the structure is located. 
 
2.2.1 PIARC Recommendation 
Spalling of the structure can occur in the early stages of a fire but no incidents have been reported where 
it has had major consequences for firemen, although it may indicate a rapid deterioration of the structure. 
The main concern at the time of fire service intervention would be the collapse of items, such as jet fans, 
signs or lights from the tunnel ceiling or walls. This question of fire resistance has been addressed in the 
PIARC 19999 report [2.1], which states: 
“In all cases, the minimum requirement is that heavy equipment should not fall down when evacuating 
users or rescue personnel are in the tunnel. This means no heavy item must fall under exposure to 
temperatures of 400-450°C during the time necessary to fight fire (in a tunnel, such temperatures can 
produce a radiation level of about 5 kW/m2, which is the maximum tolerable value for firemen).” 
 
3. Lining Material Behavior 
 
By means of fire protection the heating can be reduced. The types of fire protections vary from organic to 
inorganic materials, sprayed-on material and boards. Fire isolating paint also exists but is not normal to 
use in tunnels. The common products are: 
• Fiber / cement 
• Vermiculite /cement 
• Mineral wool slabs 
• Ceramics 
• Calcium Silicate Aluminate boards 
• Composite panels 
Reference is made to special studies and product information in section 5.[Glarum, Barry]. Fire protection 
materials are discussed in section 5.14.9. 
 
5.14.9 Protection of Structural Elements 
The following are the most fundamental methods for protecting concrete against fire. 
• Upgrading fire resistance of concrete itself 
• Application of a coating that delays heat transfer to concrete surface 
• Secondary lining 
• Installation of fire protection materials 
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Revise Power One - Line
 

Brief Description: Revise power one-line to minimize number of medium voltage transformers and 
double ended substations.   

Objective: The purpose of this memo is to evaluate alternatives for the one-line and the 
power system equipment shown in the conceptual plans.  The system under 
evaluation provides the primary power for the project.  There is a utility 
connection at each ventilation building.  The one-line shows how the two utility 
sources are interconnected to provide power for the two ventilation buildings 
and the tunnel.  The Objective of the evaluation is to identify a system that will 
create a more efficient and effective power system.  This information is included 
in the reference document therefore revisions to this system will not require an 
ATC. 

Existing Conditions: The existing one-line has 8 medium voltage transformers and four double ended 
substations in each vent building. Each vent building draws power from two 
utility sources.  The double ended substations are each connected to the two 
utility sources.  The one-line diagram for the conceptual design is shown on sheet 
176 and 177 of 251, EL001 and EL002.   

Alternatives Evaluated: Both of the alternatives being evaluated meet the contract requirements and the 
code requirements. 

Alternative 1: The first alternative evaluated is the one shown in Appendix mc of 
the RFP documents. . The advantage of this alternative is that it separates the 
power source for the tunnel ventilation systems from the other loads.   The 
advantage of this system is that by dividing the load between double ended 
substations, the load on individual transformers is smaller.   

The disadvantages of this alternative are: 

• Complex configuration increases construction cost 

• Long lead time for large number of 26kv transformers 

• Increased maintenance cost 

• Inefficient use of power capacity 

• High floor space requirements 

• High heating requirements for 8 transformers  

• Inefficient design - Three of the double ended substations are lightly 
loaded with all loads other than tunnel ventilation fans carried on a 
single  double ended substation. 

Alternative 2:  The second alternative provides two transformers at each 
building, which are fed by each of the two power sources.  Each transformer will 
provide power to one end of a single main bus in a double ended substation.  The 
two sources are connected by a tie breaker so that if either source is lost, the 
entire load can be picked up by the remaining source.  The advantages of this 
alternative are: 

• More efficient electrical design- multiple double ended substations will 
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require each to have added spare capacity, require multiple metering 
and relay equipment, and multiple locations for monitoring power 
quality and availability.  The alternative design minimizes this 
duplication. 

• Reduced construction cost – Reduction from 16 26kv transformers to 4 
and reduction from 8 double ended substations to 2 will lead to reduced 
costs for equipment, installation and associated wire and cable. 

• Reduced foot print – Each 26KV transformer requires 6’ minimum 
clearances around the equipment.  Each double ended substation 
requires 4’ clearance on all sides.   

• Reduce room size – Reduced equipment footprint will combine to 
require smaller rooms in each building 

• Reduced maintenance costs – There will be substantially less equipment 
to maintain. 

• Reduced heat load in equipment rooms – Transformers provide a high 
heat load, fewer transformers will lead to lower heat loads 

The disadvantage to this system is that larger transformers are required.  

Summary and Conclusions: An alternative one-line power configuration (Alternative 2) was evaluated against 
the configuration shown in the final RFP reference plans(Alternative 1).  The 
alternative configuration is recommended due to the advantages stated above.  
The capital cost is expected to be substantially lower for the recommended 
alternative. An ATC will not be required. 
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Muck Disposal
 

Brief Description: Discussion of constrains and options for disposal of excavated materials.  

Objective: Discussion of the opportunities and challenges associated with disposal of the 
excavation material (muck) that will be removed during construction of the SR 99 
Tunnel Project. 

Tunnel Overview: The SR 99 Project will consist of an 8,800 foot long, approximately 57.5 foot 
diameter bored tunnel, with a cut and cover and an open U section on the south 
end, and a cut and cover section on the north end.   
Bored Tunnel  
It is anticipated that approximately 846,000 cubic yards of material will be 
excavated from the bored tunnel using an Earth Pressure Balance (EPB) machine.  
The EPB machine will use conditioners to modify the soils at the face of the TBM.  
The conditioners will be made with organic polymers to limit land fill restrictions 
on oil based polymers.  It is likely that the polymers, disposal sites, handling 
management plan, and other details associated with muck disposal will follow 
closely the muck disposal procedures of the Brightwater Project. 
The EPB TBM may grout sand lenses and voids encountered in front of the 
machine. Grouting at the face of the TBM could lead to high pH muck, but the 
volume of this material may be so little that dilution with other soil being disposed 
of will not lead to a need for pH treatment or disposal at a special landfill. 
North and South Portals 
 It is anticipated that approximately 540,000 cubic yards of material will be 
excavated from the north and south portals.  Initial excavations at the north and 
south portals will likely encounter petroleum contaminated wastes, and creosote 
contaminated wood debris. In addition the slurry walls and secant walls could 
cause high pH muck. 
 

Recent Similar Projects  Brightwater Project 
An EPM TBM was used on portions of the Brightwater project near Seattle. The 
organic and biodegradable polymers used on this project made disposal much 
easier than if oil based polymers had been used. In the case of Brightwater, up to 
25% of the native soil was found to be above 8.5 pH.  Due to the jurisdiction of 
the project, this soil had to be dosed with acid prior to land fill acceptance.  Muck 
from the Brightwater Project was barged to a CalPortland facility in Port Ludlow, 
which is in an exhausted quarry.   
 
Brightwater had some high clay soils that just would not give up their water 
through decanting.  Other soils did dry out easier.  Barges had to have side walls 
to contain the soils with a high water content since these soils tend to lay flat.  The 
soil was barged out and charged for transportation (barge) by weight.  However, 
the soil was accepted and charged by volume at the landfill site.    
 
Viaduct Electrical Lines Replacement Project  
On the Viaduct Electrical Lines Replacement project (near the South Portal area) 
all the excavated fill soils were handled and disposed of as impacted soils at the 
direction of WSDOT.  They were taken to waste management transfer station 
which is a short 5-10 minute trip from the project site. There were no special 
handling or transport requirements, no chain of custody, etc. The tipping fee was 
$38.50 
 
Beacon Hill Tunnel, others 
Grouting was used on the Beacon Hill Tunnel, and other projects.  Grouting can 
lead to cementitious soil contamination which can lead to a high pH condition.  
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Some native soils can also be found that are naturally high in pH.  It has been 
successfully argued that naturally occurring high pH soils can be accepted at 
landfill sites without further treatment.   

Transportation of Muck  Removal from the Tunnel Excavation 
The muck will be transported out of the tunnel on a conveyor system.  Once it is 
out of the tunnel it may be placed in a sorting area. The sorting area will be a large 
(Need an Area SF) portion of the project construction site if it is used to segregate 
the contaminated and non contaminated soil, to store wet soil for possible 
decanting, to store soil while transportation is being arranged (barge traffic can be 
delayed by tides and weather), and for treating soil as necessary to meet local 
regulations and land fill requirements. 
 
Transportation to the Disposal Site 
The muck may be transported to the disposal site using barges, rail cars or trucks.   
Barging may be most efficient if the project can load directly onto and off a barge, 
similar to what was accomplished at Brightwater.  Rail removal of muck is 
another possibility.  There are locations in Eastern Washington (Kalamack) that 
may be able to accept the muck for little fee. Barged muck could be taken to a 
CalPortland owned site at Port Ludlow. 
  

Disposal of the petroleum 
contaminated wastes, and 
creosote contaminated 
wood debris 

Initial excavations at the north and south portals will likely encounter petroleum 
contaminated wastes, and creosote contaminated wood debris.  There is a 
commercial Waste Management Transfer station just to the south of the south 
portal that could accept this contaminated waste at a cost of $50 to $60 per ton.  
The contaminated soil will need to be trucked off site.    
 

Disposal of dry cleaner 
spills 

At the north portal there are some soils impacted by dry cleaner spills and these 
will need to be handled as dangerous waste.   The Washington State Department 
of Ecology (DOE) regulations will control the storage, disposal and chain of 
custody records maintained for this waste.  This could cost $200-250 ton. If the 
soil in these areas can be further tested and analyzed prior to excavation, the soil 
could be hauled and disposed of as “contained out” soils, with agreement from 
DOE.  This would mean that the cost of this soil disposal could be in the $60 per 
ton range. This waste will still need to be loaded directly into covered containers 
and taken to Waste Management but Waste Management will provide the 
containers. 
 
 

Ecological Restrictions The DOE controls offsite disposal of Muck from the tunnel. A National Pollutant 
Discharge Elimination System (NPDES) Permit will be issued by the DOE to 
control both the muck and water needing to be disposed of as part of the tunneling 
operations. Each landfill will also have criteria for disposal of the muck based on 
its properties. (These parameters include pH, and possibly other parameters 
depending on the type of process used by the TBM, the type of EPB related 
polymers or other types of waste).  It may be possible to avoid having to get an 
NPDES permit if a combined sewer outfall (CSO) permit can be secured from the 
City/County that could accept all of the project’s waste water.  This is unlikely 
given the potentially large volume of water needed for a EBP machine.   
 
 Any liquid based waste with a pH above 12.5 is considered “dangerous” waste by 
the DOE and requires special handling processes.  There are landfills around that 
can manage this high pH waste, but it would be expensive.   
 
Any waste that is a soil/water mixture with a pH above 2.5 and below 12.5 is 
considered inert can be managed as solid waste and billed by the ton.   
 
There are a dozen to two dozen possible disposal sites located within 50 miles of 
the project site. However as of July 12, 2010 WSDOT has not identified any that 
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are within easy barge access and near Elliot Bay.   
   
 
 

Alternatives Evaluated: Material from the Bored Tunnel 
The material excavated from the bored tunnel is anticipated to have a pH 
measured between 4.3 and 9.8 standard units (SU).  The excavated material will 
primarily consist of natural soil (no contaminants or additives) with a pH between 
6.5 and 8.5 SU which can be disposed of at any fill site. If the pH is below 6.5 or 
above 8.5 SU it may be able to be disposed of at an individually permitted fill site 
with prior consent from the facility operator and the facility permitting agency. 
These types of facilities typically include mine closure or regrade sites.   Table 1 
of the EBR indicates about 25 percent of the muck from the bored tunnel will 
require disposal as a Class 2 waste. Disposal costs are higher for Class 2 waste 
than for inert waste.  
 
Material from the South Portal Area  
The south portal area will extend from south Royal Brougham Way to S. King 
Street (Station 178+00 TO 200+00)  
The surficial fill soils extending 20 to 35 feet or more below the surface are likely 
to require special disposal. They may contain petroleum contaminated soil, fill 
debris, wood waste (likely creosote impacted), and perchloroethylene (PAH). Soil 
with these contaminants, in concentrations exceeding the MTCA Method A 
cleanup levels, will require disposal at a Subtitle D landfill or treatment facility. A 
partial list of Subtitle D landfill or treatment facilities includes the following: 

Waste Management - landfill 
Allied Waste - landfill 
LaFarge – thermal treatment 
Cemex – landfill and thermal treatment 

 
Soil with these contaminants in concentrations below MTCA Method A cleanup 
levels, but with detectible levels of these constituents, may still require disposal at 
a Subtitle D landfill or at a facility such as Cemex’s facility in Everett, Wa., as it 
likely that these soils would not be acceptable for disposal at a clean fill site. 
 
Material from the North Portal Area  
The north to Broad Street (station 300+00 to 313+00) A portion of the spoils at the 
North Portal are portal area extends from Thomas Street contaminated with 
Volatile organic compounds (VOCs) related to dry cleaning operations, (located 
between stations 300+00 and 304+00) and PCE concentrations in the soil which 
may be as high as 13,000 mg/kg. 
 
The VOC concentrations indicate that some of this soil may be required to be 
disposed of as dangerous waste or in a DOE designated “contained-in” site. 
Disposal in a “contained-in” site may require additional investigation and 
negotiations with the DOE. 
 

Summary and Conclusions: Construction of the cut and cover tunnel and the bored tunnel will generate 
excavated materials, TBM muck and waste water.  The disposal of these materials 
will be controlled by a National Pollutant Discharge Elimination System (NPDES) 
Permit issued by the Washington State Department of Ecology.  Muck from the 
bored tunnel may need to be stored on site prior to disposal at a fill site unless it is 
tested and deemed to qualify for disposal as it is removed from the tunnel. 
Approximately 75% of the TBM muck may be disposed at an individually 
permitted fill site. Each landfill will also have criteria for disposal of the muck 
based on the properties of the muck.   
Material from the north and south portal areas will need to be tested and may be 
contaminated.  DOE chain of custody regulations will apply to this contaminated 
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material will need to be disposed at a Washington State Department of Ecology 
designated “contained-in” site. 
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MEMORANDUM 
 
DATE:  August 4, 2010 
 
TO:  Gerald Dorn, PE, HNTB 
 
FROM:  Garry Horvitz, PE, Matt Veenstra, PE 
 
RE:  Preliminary Geotechnical Design Recommendations 

North Portal Structures 
 SR-99 Bored Tunnel 

  17638-00 
 
CC:  Michael J. Bailey, PE; Michael Coward, PE, HNTB; Rich Johnson, PE, HNTB 
  
 
This memo summarizes preliminary design recommendations for the north portal, and addresses 
shoring, seismic liquefaction, and foundations. 

1.  SUBSURFACE CONDITIONS 

Generalized soil profiles for the north portal area are presented in RFP Appendix G4.E, Figures 14 
through 20, and are briefly summarized below. 

Southbound Roadway, Center Alignment.  The southbound structure ends at the tunnel entrance 
at station 300+00.  The Southbound roadway is immediately underlain by Engineering Soil Unit 
(ESU) 8 from about station 300+00 to 303+00, then ESU 3 to about station 308+90.  From about 
station 306+00 to 308+00 a 2- to 4-foot thick layer of peat and wood underlies the structure. 

Northbound Roadway, Center Alignment.  The northbound structure begins at the tunnel exit at 
about Station 300+00.  The northbound roadway is immediately underlain by ESU 4 from about 
station 300+00 to 304+60, then ESU 2 to about station 305+20, then ESU 3 to about station 
307+60, then ESU 2 to about station 308+90.  The thickness of ESU 3 below the structure between 
stations 305+20 and 307+60 varies from near zero at the edges to about 13 feet at station 306+00. 

The thickness of ESU 3 beneath the proposed roadway structures is as much as 30 feet in the 
vicinity of station 306+00 (see Figure 19, RFP Appendix G4.E). 
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2.  GROUNDWATER 

Explorations in the north portal area indicate that the regional groundwater table is about elevation 
+30 feet; perched groundwater as high as elevation +70 feet was also encountered. 

Groundwater is typically below the north portal road structures though some areas near the tunnel 
may be below the groundwater table.  The reference documents suggest that almost full-height 
hydrostatic pressures be used in the design of the cut-and-cover section.  This approach would 
appear to be out of context with respect to typical design and construction methodology for deep 
excavations in this part of Seattle, as will be discussed further. 

3.  SHORING RECOMMENDATIONS 

Lateral Earth Pressure 
Lateral earth pressure diagrams for preliminary excavation shoring design are presented in RFP 
Appendix G4.E, Interim Letter CT-5, Figures 33 through 50 and 51.  For final design, these 
preliminary values will need to be refined but appear to be reasonable for cost estimating purposes 
at this time. 

No-Load Zone 
The no-load zone for tieback anchors should be offset a distance of H/4 from the back of the wall 
and angled upwards at 60 degrees from horizontal.  H is the height of the wall above the base of 
the excavation.  The bottom of the no-load zone is located at the base of the excavation.  The no-
load zone should not include any soil within ESUs 1, 2 and 3; all anchors should derive 100 percent 
of their grout-to-ground capacity from the underlying glacially overconsolidated soils. 

Anchor Declination 
We anticipate typical anchor declinations of about 30 to 40 degrees down from horizontal.  
Normally, tieback anchors in this area are installed at angles of 20 to 30 degrees.  Steeper angles 
may be necessary at some locations because of the depth to the glacially consolidated soils that will 
need to be used for the bond zone. 

Bond Adhesion 
We do not recommend setting anchor bond zones in non-glacial soils (ESUs 1, 2, and 3) because of 
the risk of unacceptable long-term creep.  We do recommend setting anchor bond zones in ESU 5 
(very dense, cohesionless sand and gravel), ESU 7 (very stiff to hard cohesive clay and silt), and 
ESUs 4 and 8 (glacial till and till-like deposits). 



HNTB  17638-00 
August 4, 2010  Page 3 
 

Based on local practice and our experience with the shoring at the 505 First Avenue Building, we 
recommend a preliminary unfactored adhesion of 5 kips per lineal foot (klf) for anchor bonds set in 
very dense glacial soils.  This assumes that all tieback anchors would be pressure grouted. 

If the CJV design requires adhesion greater than 5 klf, we recommend discussion with a shoring 
specialty contractor with experience in the Seattle area.  Alternatively, the adhesion values 
presented on page 17 of Appendix G4.E can be used for estimating adhesion values. 

4.  SEISMIC LIQUEFACTION 

Seismic liquefaction was evaluated for the 108- and 1,000-year events for the ESU 2 (Recent 
Granular Deposits) and ESU 3 (Recent Clay and Silt) soils.  These soils are subject to strength loss 
and settlement due to seismic shaking.  Our preliminary estimate of vertical ground settlement is 0 
to 1 feet.  Most settlement will occur in ESU 3 in the vicinity of station 306+00.  This area is outside 
(i.e., north of) the limits of the contract.  Within the contract area, only a very small portion at the 
north end is within these softer, more liquefaction-prone soils.  Where liquefaction-prone soils are 
encountered, they are above the static water table.  Therefore, we expect that only isolated pockets 
of loose material within limited zones of perched groundwater may lose strength and liquefy.  The 
glacial soils (ESU 4 and higher) are generally not susceptible to liquefaction. 

5.  FOUNDATION CONSIDERATIONS 

Axial Capacity of Wall Systems 
Preliminary design values for vertical soil resistance of wall systems can be determined from Table 2 
of RFP Appendix G4.E, Interim Letter CT-5. 

Secant or slurry pile walls must have sufficient vertical and lateral resistance to resist vertical and 
horizontal tieback forces and soil and groundwater lateral pressures.  Where possible, we 
recommend that continuous portions of the wall and soldier piles are embedded a minimum of 10 
feet in glacially overridden deposits.  Where glacially overridden deposits are very deep, shoring 
should be founded a minimum of 10 feet below the excavation bottom.  In very soft soils, such as 
ESU 3, shoring elements may need to extend more than 10 feet below the base of the excavation to 
achieve bearing capacity, resist kickout, and maintain tolerable settlement. 

Shallow Foundations 
We recommend that shallow foundations bear in either glacially overconsolidated or improved 
soils.  Recommendations for allowable bearing pressure and settlement are outlined below.  From 
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the profiles shown in Appendix G4.E (see Generalized Subsurface Profile D-D, North Area, West 
Side, Figure 15) it appears that a short segment at the extreme north end of the alignment will be 
founded within the recent deposits (ESU 2 and 3), and may require the use of lower bearing 
pressures, overexcavation and replacement and/or some form of ground improvement.  Boring 
TB-301 shows suitable bearing soils for shallow foundations at the foundation elevation.  North of 
that boring, at the location of Boring TB-328, very loose materials were encountered that could 
require the use of deep foundations.  The end of the cut-and-cover tunnel is between these two 
borings so it is not possible to say with any certainty where the favorable conditions end and 
unfavorable conditions begin. 

• Glacially Overconsolidated Soils 
Allowable bearing pressures for continuous wall and spread footings bearing on glacially overridden 
soils (ESUs 5, 7 and 8) typically vary from about 8 to 12 kips per square foot (ksf) in the Seattle area.  
Settlement is expected to be less than 1 inch. 

• Overexcavated and Replaced Soils 
If the depth of unsuitable soils at the extreme north end are overexcavated and replaced with dense 
structural fill, then allowable bearing pressures on the order of four to five ksf can be used. 

• Stone Column Improved Soils 
For preliminary design, assume 3-foot-diameter stone columns on a 7-foot, center-to-center spacing 
extending down to glacially overconsolidated soils.  The preliminary allowable bearing pressure for 
shallow foundations founded on improved soil is expected to be about 4 to 5 ksf.  Settlement is 
expected to be on the order of 1 to 2 inches. 

• Jet Grout Improved Soils 
The bearing capacity of jetted grout can be controlled by the grout formulation and the degree of 
soil mixing.  Unconfined compressive strength of the soilcrete can be about 100 to 1000 pounds 
per square inch (psi).  Settlement of jet grouted soils is likely negligible, provided the grouted zone 
bears upon dense glacial soils.  If the jet-grouted zone bears on stone column ground improvement, 
1 to 2 inches of settlement can be expected depending on the column length and replacement 
ratio. 

Base Slab Design 
Base slabs founded below ESUs 1 through 3 (Holocene deposits) may bear directly upon the 
excavated soil.  Preliminary design values of modulus of subgrade reaction (K1) can be determined 
from Table 2 of RFP Appendix G4.E, Interim Letter CT-5. 
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The Holocene deposits are subject to liquefaction and settlement during a seismic event; therefore, 
base slabs founded in Holocene deposits should be supported by deep foundations or ground 
improvement extending into glacial soils. 

Settlement of Road Structures 
We expect that structural slabs bearing directly on glacial soils will experience long-term settlement 
due to dead loads less than 1 inch.  Deformations due to traffic loads will depend upon the 
structural design of the base slab and modulus of subgrade reaction. 

We expect that structural slabs founded in Holocene deposits will be supported by deep 
foundations or ground improvement extending into glacial soils.  The long-term settlement due to 
dead loads for structures supported by deep foundations or ground improvement is less than 1 to 2 
inches.  The modulus of subgrade reaction for a slab bearing on deep foundation or ground 
improvement will be greater than unimproved soil.  The increase in modulus is proportional to the 
size and spacing of deep foundations or the type and replacement ratio of ground improvement.  
Ground improvement may consist of stone columns or jet grouting.  The improved soil modulus 
would be limited by the modulus of the stone columns or jet grout and the composite modulus 
would generally increase as the replacement ratio increased. 

6.  USE OF SOIL NAIL SHORING 

Soil nailing is a shoring system that has gained popularity in the Seattle area because it tends to be 
more economical than conventional soldier pile/tieback shoring.  At this site, soil nailing would 
need to take into account the presence of about 20 feet of unconsolidated fill soils and ESU 2 soils.  
The use of vertical elements (i.e., closely spaced small soldier piles) would likely be required to 
maintain face stability of the excavation lifts before applying shotcrete. 

In addition, soil nailing is a passive system which can often have a tendency to move more than a 
conventional shoring system.  Conventional shoring systems have the advantage of using post-
tensioned tieback anchors. 

Soil nailing would only be considered appropriate a far north as about Station 302+50.  Settlement-
sensitive buildings on either side of the alignment may preclude the use of soil nailing. 

We understand that Malcolm Drilling is currently evaluating the economics of using soil nail shoring 
in this part of the alignment.  Give the fact that conventional shoring will be required for at least a 
portion of the North portal cut-and-cover section, it may not reduce costs to introduce an additional 
construction method next to the soldier pile and tieback anchor walls. 
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7.  DRAINAGE AND WATERPROOFING 

Appendix G4.E addresses issues of drainage, waterproofing, and hydrostatic pressures.  Typically, 
this portion of the tunnel would be treated as a below-grade structure associated with a building.  
The typical approach would be to hang drainage material on the shoring system.  We recommend 
that synthetic drainage media be continuous over the face of the excavation.  Appropriate 
waterproofing material can then be placed over this drainage material.  The drainage media can be 
directed to suitable outlets at the base of the excavation where it can be tight-lined to a suitable 
outlet or sump pump system.  The permanent wall can then be poured against the waterproofing.  
In this manner the permanent wall (either independent of the shoring system or incorporated into 
the shoring system if the shoring system is to be used for permanent support of the subgrade walls) 
can be designed for drained conditions and does not have to be designed for the full hydrostatic 
head. 

The second paragraph on page 12 of Appendix G4.E contains a discussion on assumed 
groundwater elevations used by WSDOT in their preliminary recommendations for earth pressures.  
The temporary case for apparent earth pressures is based on active conditions and the permanent 
case is based on at-rest conditions.  The regional water table is expressed at elevation +30 feet 
(more or less the top of the glacial till layer (i.e., top of ESU 4).  The authors acknowledge that the 
perched groundwater level can be assumed commensurate with the bottom of the excavation if 
positive drainage is provided. 

The use of full hydrostatic head is appropriate if no drainage is provided between the shoring wall 
and permanent wall.  Given that the water that should be encountered within the depth of 
excavation is perched water and should therefore be of limited extent we would anticipate that 
flows to a long-term drainage system would be relatively low. 

8.  CLOSING 

We appreciate the opportunity to provide these recommendations and trust that this memo meets 
your current needs.  Please contact us if you have any questions. 

J:\jobs\1763800\North Portal Memo.doc 
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Technical Memorandum  
August 9, 2010 

Revise Radio Rebroadcast System Configuration 
 

Brief Description: Combine radio systems to one antenna system in the tunnel 

Objective: Provide efficient radio system.   

Existing Conditions: RFP requires two tunnel radio antenna systems. 

Alternatives Evaluated: 1. Two antenna systems in the tunnel as shown in the RFP 

2. Combine into one antenna system per the attached schematic. 

Summary and Conclusions: The RFP shows two tunnel antenna systems, one for the AM/FM 
rebroadcast system and the second for two-way radio systems.  The 
distributed antenna system specified will not work for VHF frequencies.  
These frequencies are used by many of the service agencies that will be 
first responders to incidents in the tunnel.  The distributed antenna 
system will also require space in the tunnel ceiling for flat panel antennas 
at 100 foot intervals for each roadway as well as the emergency corridor.  
This system will also require additional equipment in each electrical room 
that will need to be maintained.  The proposed system eliminates the 
distributed antenna system and installs all radio frequencies on the two 
radiating antennas shown in the plans.  A third radiating antenna may be 
required to cover the emergency egress corridor.  A second counterpoise 
is proposed for each roadway to provide suitable coverage for the AM 
radio system.   

The distributed antenna system does not appear to meet the 
requirements in the RFP.  We believe that our proposal with one tunnel 
antenna system will meet the WSDOT requirements.  The proposed 
system meets the requirements, is more efficient, will be easier to 
maintain and is cost effective. 
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Evaluation of TBM Face Pressure 
 

Brief Description: Provided estimated face pressure of the tunnel boring machine (TBM). 

Objective: Provide minimum design requirements for the TBM. 

Existing Conditions: Not applicable. 

Alternatives Evaluated: Variables of anticipated parameters related to face pressure. 

Summary and Conclusions: The minimum face pressure that the TBM should be designed to resist is 
83 psi (5.72 bar) at the axis of the TBM 

Discussion: 
 
The purpose of this memorandum is to provide a summary of the designer’s input to the Contractor 

Joint Venture (CJV) with regard to the estimated face pressure of the TBM along the tunnel alignment 

for use and consideration in the procurement of the TBM. 

 

Intecsa’s July 16, 2010 TBM face pressure memorandum (Attachment 1) provides detailed calculations 

of the expected face pressure during operation and recommended design TBM face pressures along the 

tunnel alignment at 200 ft intervals.  Intecsa’s memorandum explains the analytical basis and the 

methodology used to calculate the face pressures.  Intecsa’s recommendations are based on 

engineering analysis of soil and water loadings, Intecsa’s previous tunneling experience with similar 

projects, and published data to predict practical TBM face pressures along the alignment.  Intecsa’s 

calculations estimated water head based on their interpretation of the permeability of overburden soils 

along the tunnel alignment, rather than the full hydrostatic pressure.  Additionally, Intecsa estimated a 

reduced coefficient of lateral earth at rest (Ko) compared to the baseline Ko in the GBR.  Based on these 

methods and assumptions, Intecsa recommended a maximum face pressure of 62 psi at the axis of the 

tunnel (factor of safety of 1.2). 

 

The design team consulted Mr. Scott Bender, our hydrogeologist with local tunneling experience (e.g., 

Brightwater tunnel) on the question of hydrostatic pressure along the alignment.  Mr. Bender is a noted 

expert in the same types of glacial deposits the SR 99 TBM will encounter, including his current 

involvement in dewatering for intervention of the two TBMs that were stuck on the Brightwater Project.  

Mr. Bender’s response is included as Attachment 2.   He indicate that because the TBM will be within or 

proximate to the high permeability, regional aquifer (ESU 5) the TBM with experience the full 

hydrostatic pressure of this unit.  Additionally, the lower permeability silts and clays the TBM will bore 
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through contain higher permeability fractures that will transmit the full hydrostatic pressure to the face 

of the TBM.  These fractures in the silts and clays were very prevalent in other local tunneling works and 

are sometimes relied as part of designing tunnel intervention dewatering systems.  

 

The design team also reviewed measurements of hydrostatic heads provided in the GEDR for the SR 99 

bored tunnel and also for additional projects.  Attachment 3 shows measurements of hydrostatic 

pressure within or adjacent to the tunnel elevation at various points along the alignment, that serves as 

the basis for the regional hydrostatic head indicated on the tunnel profile provided in the GBR.  This 

information indicates the hydrostatic pressures measured at tunnel depth (excluding the potential 

effects of perched groundwater) indicate hydrostatic pressures similar to that provided in GBR profile. 

 

Based on the calculation methodology detailed in Intecsa’s July 16, 2010 face pressure memorandum, 

the design team performed a sensitivity analysis to determine the effects of considering the full 

hydrostatic pressure measured near the face of the TBM (Attachment 4).  The sensitivity analysis also 

evaluated the effects of considering the Ko values provided in the GBR, which were generally consistent 

with the average Ko values as calculated from in situ pressuremeter test measurements.  We 

understand that Intecsa’s experience indicates that using the maximum values of Ko are likely to under 

estimate settlements, however, the actual ground pressure on the face of the TBM is expected to be 

bounded by the earth pressure at rest (Ko) and the active earth pressure (Ka).  The design team’s 

sensitivity analyses indicated both hydrostatic head and Ko significantly affect the estimated TBM face 

pressure and accounting for both yields an estimated upper bound face pressure of 83 psi at the tunnel 

axis (factor of safety of 1.0).   

 

Due to the complex nature of the ground, mixed ground conditions along the alignment, high variation 

in water permeability for different layers, fractures in the silts and clays, and the proximity of the high 

permeability, regional aquifer to the TBM along the majority of the alignment, is the design team 

recommends the TBM be capable of sustaining the full hydrostatic pressure in addition to the maximum 

soil loads along the tunnel alignment.  The maximum pressure anticipated for such condition could be as 

high as 83 psi at the tunnel axis, compared to 62 psi estimated by Intecsa.   

 

The recommendation of having the TBM able to sustain the full hydrostatic pressure at the face is based 

the inter-bedded nature of the soil layers and the evidence from monitoring wells that the full 

hydrostatic pressure might be acting on the face at multiple locations along the tunnel.  This 
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recommendation is in line with the statement provided in the GBR section 5.1.6 – Face Stability stating  

“Loss of face pressure and face stability is a serious risk in urban construction especially with the varied 

and inter-layered ground conditions exhibited along the tunnel alignment. In addition, the more 

permeable soils will have a higher risk of groundwater flow and soil flow into the cutting chamber. It will 

be necessary to fully account for the groundwater pressure, stability of ground and earth pressure in 

front of the cutterhead to ensure tunnel face stability and to minimize ground losses and the 

subsequent ground subsidence.”  

 

While Intecsa is likely correct in estimating the face pressure needed to control settlements, we 

recommend designing the TBM for the higher pressure based on the approach outlined above, to 

provide a margin of safety. 

 
Attachments: 
1- Intecsa’s July 16, 2010 TBM Face Pressure Memorandum 
2- Scott Bender’s August 2, 2010 Email 
3- SR 99 Bored Tunnel – Deep Historic Explorations Water Level Summary 
4- Face Pressure Calculation Sensitivity Analysis provided by Hart Crowser 
 
 

Created by: Samuel Estefania, Samer Sadek, Mike Bailey 
Date: 8-10-2010 

Reviewed by: Rich Johnson 
Date: 8-10-2010 

Approved by: 
(Dan Dixon or Rich Johnson) Rich Johnson 

Date: 8-10-2010 
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1. INTRODUCTION 

It is a well known fact that settlements induced by tunnelling are mainly caused by 

some factors depending on the T.B.M. geometry and ground characteristics. Those 

factors are located at the front, along the shield and at the rear. For this reason, to work 

with an adequate pressure is an important tool to reduce the expected settlements. 

So, it is necessary to balance the external soil pressure by a counterpressure in the 

working chamber. To calculate the required value, some approach methods are given, 

depending also on the soil type. 

The global stability models allow to approximate the minimum and the maximum 

support pressure that should be applied during the execution of the tunnelling works. 

The principal risks (or hazards) in urban tunnelling which are linked to the face 

pressure design can be identified as follows: 

• unforeseen or unexpected ground conditions; 

• variable and mixed face conditions; 

• ground loss/collapse at the face, causing flooding and/or large settlements; 

• man-made obstructions or hazards to tunnelling, including utilities; 

• collapse of the completed tunnel; 

• human errors. 

2. ANALYSIS OF THE FACE STABILITY 

Earth pressure balance shields provide continuous support of the tunnel face using 

freshly excavated soil, which completely fills the working chamber under pressure. The 

supporting pressure is achieved through control of the incoming and outgoing materials 

in the chamber, i.e., through regulation of the screw conveyor rotation and the 

excavation advance rate.  

2.1. LIMIT EQUILIBRIUM METHODS  

The study of the stability of the tunnel face is a complex problem. However, in many 

cases the reference to the so-called methods of limit equilibrium (LEM) give 

satisfactory solutions, representing still an important practical tool for design. A 
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comprehensive treatment of these subject is furnished by W. Broere (2001). In table 1, 

some referenced LEM, applicable to the general condition of cohesive-frictional ground, 

are shown.  

The static stability of the face could not be a sufficient design criterion to avoid 

settlement on the surface: particularly for shallow tunnels in urban environment; it is 

also necessary to achieve the stability of the excavation both around the shield and the 

lining (Aristaghes & Auturi, 2003), as well as to preserve the hydrogeological conditions 
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Tab.1: Selected methods for analysis of face stability in cohesive-frictional ground 

2.2. PRACTICAL APPLICATION 

Obviously, the aim is to exert at the working front an internal pressure which, more or 

less, equalizes the external one. 

The external pressure is composed by the ground pressure and the water pressure (if 

any). Here after is included a Table with some relations used in Japan and reported by 

Kanayasu et al (1995). 

As can be seen, all of them include the two terms described before as well as, in some 

cases, an additional pressure. 

Concerning the earth pressure, it can be seen that both values of coefficient of 

pressure at rest (Ko) and active coefficient (Ka) can be used, depending on soil type. 

Unfortunately, it is generally difficult to determine the coefficient of at-rest earth 

pressure, which is generally applied for granular soils while Ka is used for cohesive 

soils. 

An empirical rule for normal-consolidated soil (NC) was proposed by Jaky (1944) and 

the derived simplified form is: ko(NC)=1-sin Φ'. As reported by Lancellotta (1987), the 
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following equation was proposed for over-consolidated soil (OC): 

ko(OC)=ko(NC)*OCR*α, where OCR is the Over Consolidation Ratio and α=0.46±0.06 

for low-sensitive clays (Jamiolkowski et Al.,1979).  

Furthermore, it is a common opinion (see for example Reda, 1994) that the stability of 

the excavation is controlled if the face support pressure is between the active and the 

at-rest ground pressure (i.e. σKa <σT< σKo). The earth pressure becomes active or 

passive when the ground deforms plastically towards the cutterhead or in the opposite 

direction (i.e. the ground is pushed by the EPBS), respectively (fig.1). 

 

Fig 1.- Relationship between earth pressure and displacement. 

Kanayasu et al., collaborators of a survey on Japanese Shield Tunneling, pointed out 

that in most cases the active earth pressure is used as the lowest permissible level of 

face pressure, but, in general, there is currently no clear principle for defining the 

design face support pressure.  

When tunnels are below the water table, it will necessary to consider seepage forces 

because of the destabilising effect they introduce. Gravel, sand, silt or their 

combination become extremely unstable under the influence of seepage forces due to 

the rapid decrease in its shearing strength and the tendency to erosion. 

Examples of face pressure adopted by EPBS in Japan are summarised in Fig.2. On the 

basis of available information, it seems possible to observe that in the European 

practice the hydrostatic pressure (σw) is generally assured and a supplementary 

component for the ground thrust is added. A quoted rule of thumb (COB, 1996, in 
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Broere, 2001) is σT=kaσ'v+σw+20kPa, but also σT=σw+20kPa has also been followed 

on the basis of practical experiences (see for example Leblais et al., 1996). 

 

Fig 2.- Examples of face pressure (EPBs) in Japan (Kanayasu et al, 1995) 

It can be seen that the highest excess support pressures are needed in sandy soils 

with permeabilities K = 10-3-10-1 cm/s. This corresponds with the field observations by 

Mori that the reduction in effective support pressure due to excess pore pressures can 

become a major problem in soils with permeabilities within the indicated range. 

3. GEOTECHNICAL CONDITIONS 

The soils along the alignment have been grouped depending on soil type, relative 

density, and behavioral characteristics into eight basic ESUs :. 

 ESU 1: Engineered & Non-Engineered Fill (ENF) 

 ESU 2: Recent Granular Deposits (RGD). 

 ESU 3: Recent Clay and Silt (RCS). 

 ESU 4: Till Deposits (TD). 

 ESU 5: Cohesionless Sand and Gravel (CSG). 

 ESU 6: Cohesionless Silt and Fine Sand (CSF). 

 ESU 7: Cohesive Clay and Silt (CCS). 

 ESU 8: Till-Like Deposits (TLD) 

ESU 1 is engineered and non-engineered fill. ESUs 2 and 3 are shallow Holocene 

deposits. These three upper soil units will be excavated in the Retained Cut and Cut 
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and- Cover sections at the portals and for 200 to 300 feet in the crown of the Bored 

Tunnel at the southern end of the drive. ESUs 4 to 8 are Quaternary glacial deposits. 

These will be excavated throughout the Project. 

All eight ESUs will be encountered in the zone between the ground surface and the 

Bored Tunnel. The interpreted range of engineering parameters of ESUs are follows:
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Table 2.-interpreted range of engineering parameters of ESUs
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Due to complex inter-layering and variation of areal extent within each of the ESUs, the 

presence of interbedded lenses and dikes of differing soils within each ESU along the 

tunnel alignment, and the large excavated diameter, there will not be any locations 

along the tunnel alignment where a full face of a single, consistent, uniform soil type 

will be encountered. For baseline purposes, “mixed face” conditions will exist along the 

entire tunnel alignment, with both cohesive and cohesionless soils present in the face 

at the same time. Multiple interfaces between ESU are expected, with the position and 

extent of the different ESUs in the face ranging widely in thickness and lateral extent. 

4. TBM FACE PRESSURE CALCULATIONS 

Individual cross sections are identified along the alignment considering local ground 

conditions and soil layering. 

We propose the following methodology: 

1. Calculation of total vertical pressure (pv) at axis level. 

pv = (H-hw) N + hw ( N-1) + hw  

H axis depth  

hw water height over the axis 

N natural density  

2. Calculation of horizontal pressure at the same level. 

Two cases are to be distinguished: 

. When the tunnel is on a level of cohesive soil reaching at least a thickness of 

1D over the crown. 

pH = wANwNw hK)1(h)hH(  

With  KA = tg2 
2

45  Active coefficient. 

. When the ground is cohesionless 

pH = woNwNw hK)1(h)hH(  

With  Ko = 1 – sen  (Coefficient at rest), in the case of NC materials 
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Due to the ground heterogeneity, both density and friction angle correspond to 

the one’s corresponding to the crown due to its higher influence on the results. 

In the case the materials lie below water table, that is to say, along most of the 

alignment, we consider a decrease in cohesion and friction angle. 

On OC materials, an approximated values for OCR are obtained from a regression 

analysis between K0 and OCR  

 

From at rest pressure coefficients listed in table 2 obtained from pressuremeter data, 

we obtain 

 ESU 4, ESU-5 AND ESU-6: OCR=2 

 ESU 7 AND ESU 8:   OCR= 3-7  

Then, K0 (OC)=Ko(NC)*OCR*α, where OCR is the Over Consolidation Ratio and 

α=0.46±0.06 

When the height of cohesive materials is higher than 1D over the crown, the grand 

pressure will be reduced following the PROTODYAKONOV parabola theory. 

In these same cases, if the permeability is lower than 10-5 cm/s, we will apply only the 

water height existing on the levels of higher permeability. 

When the springline goes down and the ground pressure and the water pressure, if the 

referred reductions were not applied, the resulting work pressures would be excessive. 

For this reason, from PROTODIAKONOV theory, we shall estimate the amount of this 

decrease. 

The volume of soil resting on the tunnel crown will be a paraboloid. 

Pv =  . h, where: 
2

45.;
2

Ø
tgmbB

f

B
h  

  b = D = 57’6’’  

 m = D = 57’6’’ feet 

 f = 1,0 (for clays and clayey sands) 

 f = 0,5 (for granular soils) 
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Consequently in the granular soils with an overburden of more than 85 feet, a 

discharge vault will be formed, therefore, a height of 85 feet of inmerged material will 

be taken. Logically, the water column must be added 

It must be noted that a high effective support pressure has considerable operational 

disadvantages such as excessive wear of the cutter head, high torque, or arching of 

the muck at the entrance to the screw conveyor. 

In the following table are identified the homogeneous stretches depending on the 

lithology and water height as well as max. and min. pressures. The recommended 

pressure in each case depends on the value of settlements obtained in Greenfield 

conditions. When the values are lower than 0,4”, the min. pressure will be taken. If 

>0,4”, the selected pressure would be the max, in order to decrease the settlement 

value. 

On table 3 are shown the obtained pressures at axis level in the representative 

sections. 

Appropriate face pressure must be maintained at all times. Frequent adjustments to 

tunnel operations, i.e., face conditioning, are to be expected as a result of the mixed 

soil conditions encountered throughout the tunnelling drive. These adjustments will be 

more significant within transition zones where soil units with different engineering 

characteristics are encountered at the face. Changes in the behavior of the face and of 

the excavated material will occur as the proportion of the different ESUs exposed in the 

face changes and require adjustments to tunnel operation. Care must be taken when 

tunnelling through transitional conditions to avoid ground loss from over-excavation of 

granular material as more resistant material is being excavated in other parts of the 

face. 

3. From the pH, value: 

- Maximum pressure: PM = 1,2 . PH 

- Minimum pressure: Pm = 0,9 . PH. 
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  H(1) hw
(2) H*(3) 

Tipo N sat
K0 

OCR K0*OCR*  
KA 

PV
(4) PH

(5) Pmax
(6) Pmin

(7) PR
(8)AXIS  PR crown 

ESU STATION (feet) (feet) (feet) (pcf) (º) (º)     (psi) (psi) (psi) (psi) (psi) (psi) 
ESU-2 200,00 58,1 39,4 58 GRANULAR 125 33 30 0,50   0,50 --- 50 33,72 40,47 30,35 40 24 
ESU-2 202,00 67,0 39,4 67 GRANULAR 125 33 30 0,50   0,50 --- 58 37,58 45,09 33,82 45 29 
ESU-5 204,00 75,9 45,9 75 GRANULAR 130 39 36 0,41 2 0,41 --- 68 39,91 47,89 35,92 47 31 
ESU-5 206,00 80,3 59,1 80 GRANULAR 130 39 36 0,41 2 0,41 --- 72 44,91 53,89 40,42 53 37 
ESU-5 208,00 91,4 49,2 86 GRANULAR 130 39 36 0,41 2 0,41 --- 77 44,25 53,10 39,82 53 37 
ESU-5 210,00 102,6 78,7 86 GRANULAR 130 39 36 0,41 2 0,41 --- 77 51,77 62,13 46,59 62 46 
ESU-5 212,00 104,8 65,6 86 GRANULAR 130 39 36 0,41 2 0,41 --- 77 48,43 58,11 43,59 58 42 
ESU-5 214,00 111,4 59,1 86 GRANULAR 130 39 36 0,41 2 0,41 --- 77 46,76 56,11 42,08 56 40 
ESU-7 216,00 122,6 59,1 48 COHESIVE 120 25 22 --- 5   0,45 45 34,53 41,44 31,08 41 25 
ESU-7 218,00 129,2 55,8 48 COHESIVE 120 25 22 --- 5   0,45 44 33,11 39,73 29,80 29 13 
ESU-7 220,00 133,7 59,1 48 COHESIVE 120 25 22 --- 5   0,45 45 34,53 41,44 31,08 31 15 
ESU-7 222,00 142,6 39,4 48 COHESIVE 120 25 22 --- 5   0,45 41 27,94 33,53 25,15 25 9 
ESU-7 224,00 147,0 39,4 48 COHESIVE 120 25 22 --- 5   0,45 41 27,94 33,53 25,15 25 9 
ESU-7 226,00 149,2 29,5 48 COHESIVE 120 25 22 --- 5   0,45 41 25,61 30,74 23,05 23 7 
ESU-7 228,00 149,2 39,4 48 COHESIVE 120 25 22 --- 5   0,45 41 27,94 33,53 25,15 25 9 
ESU-7 230,00 142,6 36,1 48 COHESIVE 120 25 22 --- 5   0,45 41 27,16 32,60 24,45 24 8 
ESU-4 232,00 180,3 19,7 43 COHESIVE 145 40 37 --- 2   0,25 43 17,08 20,49 15,37 15 0 
ESU-4 234,00 187,0 19,7 43 COHESIVE 145 40 37 --- 2   0,25 43 17,08 20,49 15,37 15 0 
ESU-4 236,00 193,7 9,8 43 COHESIVE 145 40 37 --- 2   0,25 43 13,87 16,64 12,48 12 0 
ESU-4 238,00 202,6 9,8 43 COHESIVE 145 40 37 --- 2   0,25 43 13,87 16,64 12,48 12 0 
ESU-4 240,00 213,7 19,7 43 COHESIVE 145 40 37 --- 3   0,25 43 17,08 20,49 15,37 15 0 
ESU-4 242,00 220,3 9,8 43 COHESIVE 145 40 37 --- 3   0,25 43 13,87 16,64 12,48 12 0 
ESU-4 244,00 227,0 9,8 43 COHESIVE 145 40 37 --- 3   0,25 43 13,87 16,64 12,48 12 0 

ESU-5-6 246,00 233,7 9,8 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 33,00 39,60 29,70 29 13 
ESU-5-6 248,00 233,7 9,8 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 33,00 39,60 29,70 29 13 
ESU-5-6 250,00 233,7 9,8 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 33,00 39,60 29,70 29 13 
ESU-5-6 252,00 242,6 9,8 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 33,00 39,60 29,70 29 13 
ESU-5-6 254,00 238,1 9,8 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 33,00 39,60 29,70 29 13 
ESU-5-6 256,00 231,4 39,4 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 40,52 48,62 36,47 36 20 
ESU-5-6 258,00 220,3 59,1 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 45,54 54,64 40,98 40 24 
ESU-5-6 260,00 204,8 59,1 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 45,54 54,64 40,98 40 24 
ESU-5-6 262,00 193,7 39,4 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 40,52 48,62 36,47 36 20 
ESU-5-6 264,00 180,3 39,4 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 40,52 48,62 36,47 36 20 
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  H(1) hw
(2) H*(3) 

Tipo N sat
K0 

OCR K0*OCR*  
KA 

PV
(4) PH

(5) Pmax
(6) Pmin

(7) PR
(8)AXIS  PR crown 

ESU STATION (feet) (feet) (feet) (pcf) (º) (º)     (psi) (psi) (psi) (psi) (psi) (psi) 
ESU-5-6 266,00 169,2 29,5 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 38,01 45,61 34,21 34 18 
ESU-5-6 268,00 160,3 19,7 86 GRANULAR 125 39 36 0,41 2 0,41 --- 74 35,50 42,60 31,95 31 15 
ESU-5-8 270,00 153,7 29,5 85 GRANULAR 125 40 37 0,40 2 0,40 --- 74 37,15 44,58 33,44 33 17 
ESU-5-8 272,00 147,0 29,5 85 GRANULAR 125 40 37 0,40 3 0,60 --- 74 49,33 59,20 44,40 44 28 
ESU-5-8 274,00 138,1 19,7 85 GRANULAR 125 40 37 0,40 3 0,60 --- 74 47,61 57,13 42,85 42 26 
ESU-5-8 276,00 129,2 19,7 85 GRANULAR 125 40 37 0,40 3 0,60 --- 74 47,61 57,13 42,85 42 26 
ESU-5-8 278,00 122,6 19,7 85 GRANULAR 125 40 37 0,40 3 0,60 --- 74 47,61 57,13 42,85 42 26 
ESU-5-8 280,00 113,7 9,8 85 GRANULAR 125 40 40 0,36 3 0,54 --- 74 41,61 49,93 37,45 37 21 
ESU-5-8 282,00 98,1 0,0 85 GRANULAR 125 40 40 0,36 3 0,54 --- 74 39,63 47,56 35,67 47 31 
ESU-5-8 284,00 84,8 0,0 85 GRANULAR 125 40 40 0,36 3 0,54 --- 74 39,39 47,26 35,45 47 31 
ESU-5-8 286,00 71,4 0,0 71,44 GRANULAR 125 40 40 0,36 3 0,54 --- 62 33,19 39,83 29,87 39 23 
ESU-5-8 288,00 58,1 0,0 58,11 GRANULAR 125 40 40 0,36 3 0,54 --- 50 27,00 32,40 24,30 32 16 

Table 3 – Working pressures deduction 

 

(1) H Overburden over the axis     (5) PH Horizontal pressure at axis level 

(2) hw Water height over the axis     (6) Pmáx Max. Recommended pressure at axis level 

(3) H* Height of PROTODYAKONOV discharge vault  (7) Pmín Min. Recommended pressure at axis level 

(4) PV Vertical pressure at axis level     (8) PR Working pressure recommended 
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However, from these results, it would be better to reduce the stretches of the former 

table to homogenous ranges. 

As well, apart to give the recommended values at axis level, we will give the values 

corresponding to the crown, where the P1 gauge is situated. To deduce the values for 

this level, it is necessary, taking a muck density of 81.15 pcf, to make: 

Pcrown = Paxis – 16.23 psi 

All these data are represented in the enclosed geotechnical profile. 

 



From: Scott Bender [scott@benderllc.com] 
Sent: Monday, August 02, 2010 7:50 PM 
To: Mike Bailey 
Cc: 'Rich Johnson - SEA' 
Subject: RE: Face Pressure - Message 2 of 2 
 
Mike, 
 
  
 
While I understand the desire to lower the acting pressure during mining, I 
strongly advise against this consideration for this alignment.  From my 
examination of Figure A1 of the GBR, I believe it is representative of the soil 
conditions along the alignment.  The tunnel alignment will be in or proximate to 
ESU 5 soils nearly the entire length.  From STA 210+00 to the north end of the 
alignment the tunnel will be in or just above ESU 5 soils.  This is the regional 
aquifer.  Water levels in this aquifer are very consistent.  There are no 
perching layers that will mitigate the head pressures at the machine, 
particularly on the scale of the machine.  We may be tempted to reduce the 
pressures in the portion of the alignment between STA 214+00 and 232+50 because 
the alignment is primarily in ESU 7 clay and silt, but because the invert is 
partially in or very proximate to the contact with the underlying ESU 5 sands, 
the machine will experience the full head pressures of the sands.  Even if the 
invert was say 5 or 15 feet above this contact, I would still recommend using 
the full head pressure due to the variability of the soil contacts between the 
borings, and even more so, due to the fractures in the clays that can transmit 
those pressures to the face.  These were very prevalent in the Brightwater work, 
and we even relied on these fractures when designing the intervention dewatering 
systems. 
 
It is my opinion that there are no locations along the alignment where 
interventions may be performed at atmospheric pressure.  All interventions will 
need some means (such as dewatering) of controlling water pressure. 
 
While the GBR may state slightly higher than actual groundwater elevations in 
the southern end of the alignment, it is only on the order of 5 or so feet.  
Exhibit C-1 in Appendix C of the GEDR shows a relatively constant groundwater 
elevation along the alignment.  The multi-level monitoring wells and pressure 
transducers indicate relatively constant horizontal and vertical groundwater 
heads.  There may be some slight variations in vertical heads at a few 
locations, but they are not significant.  While there are low-permeability units 
near the surface that will retard the vertical migration of contaminants, they 
are in perching units far above the tunnel alignment, these do not have any 
bearing on the pressures for the bore.  In addition, I have taken a fair look at 
the pumping test data; these show tidal influences on the aquifer the tunnel go 
through.  This response was quite surprising when considering the distance of 
the alignment from the Sound, but it shows that the aquifer is confined, and 
regionally extensive. 
 
Please let me know if you have any questions or if I can provide additional 
information on this subject. 
 
  
 
Regards, Scott 
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17638-00
SR 99 Tunnel

8/3/10
Hart Crowser, Inc.

SR 99 Bored Tunnel - Deep Historic Explorations Water Level Summary

Bottom Top Low High

B-102 253+00 ~ 200 west -110 -57.4 -47.4 SM/SC +13.5 +15 125

Mixed face: ESU 5 (cohesionless sand and gravel), ESU 6 
(cohesionless silt and fine sand), ESU 4 (glacial till), ESU 7 

(cohesive silt and clay), and ESU 8 (till-like) underlying more of 
same.

Well screen elevation is 
comparable to tunnel 

crown.

28-300      
(209-1357) 252+50 ~ 125 east -110 -7.3 -17.3 SM -- +17.2 N/A (see notes)

Mixed face: ESU 5 (cohesionless sand and gravel), ESU 6 
(cohesionless silt and fine sand), and ESU 4 (glacial till) 

underlying more of same plus ESU 7 cohesive silt and clay.

Well is too shallow to be 
meaningful.

EB-5 249+00 ~ 450 west -110 -90.5 -80.5 SP-SM/SP +11.5 +14 124
Mixed face: ESU 5 (cohesionless sand and gravel), ESU 6 

(cohesionless silt and fine sand), ESU 4 (glacial till) and ESU 7 
(cohesive silt and clay) underlying more of same.

Well screen elevation is 
below springline of tunnel 

elevation.

B-101 238+00 ~ 250 west -130 -76.5 -56.5 SP-SM/SM + 9.7 +13.6 143.6 Predominantly ESU 5 (cohesionless sand and gravel) underlying 
ESU 7 (cohesive silt and clay) and ESU 8 (till-like deposits)

Well screen elevation is 
comparable to tunnel 

crown.

EB-10A 213+00 < 100 west -120 -9.4 10.6 SM/ML/CL -0.2 +7 N/A (see notes)

Mixed face: and ESU 7 (cohesive silt and clay), ESU 5 
(cohesionless sand and gravel), ESU 6 (cohesionless silt and fine 

sand), and ESU 4 (glacial till)  underlying more of same plus 
recent deposits and fill.

Well is too shallow to be 
meaningful.

EB-10B 213+00 < 100 west -120 -47.6 -38.3 SM/GM/GC +4 +6.7 126.7

Mixed face: and ESU 7 (cohesive silt and clay), ESU 5 
(cohesionless sand and gravel), ESU 6 (cohesionless silt and fine 

sand), and ESU 4 (glacial till)  underlying more of same plus 
recent deposits and fill.

Well screen elevation is 
~15 feet above tunnel 

crown.

EB-18A 202+00 0 -80 -9.6 10.6 SP-SM/SM/ML +6.5 +6.9 N/A (see notes)

Mixed face: ESU 4 (glacial till), ESU 7 (cohesive silt and clay), 
ESU 5 (cohesionless sand and gravel), ESU 8 (till-like),  ESU 2 

(recent granular deposits), ESU 3 (recent silt and clay) underlying 
recent deposits and fill.

Well is too shallow to be 
meaningful.

EB-18B 202+00 0 -80 -98.3 -93.3 ML/SP-SM +12.4 +13.4 93.4

Mixed face: ESU 4 (glacial till), ESU 7 (cohesive silt and clay), 
ESU 5 (cohesionless sand and gravel), ESU 8 (till-like),  ESU 2 

(recent granular deposits), ESU 3 (recent silt and clay) underlying 
recent deposits and fill.

Well screen elevation is 
~13 feet below tunnel 

invert.

UB-102 201+00 ~60 east -70 -74.7 -69.7 SM -6.0 +12.8 82.8

Mixed face: ESU 4 (glacial till), ESU 7 (cohesive silt and clay), 
ESU 5 (cohesionless sand and gravel), ESU 8 (till-like),  ESU 2 

(recent granular deposits), ESU 3 (recent silt and clay) underlying 
recent deposits and fill.

Well screen elevation is at 
tunnel invert.

Offset From 
Tunnel          
(feet)

Tunnel StationBoring
Tunnel Invert 

Elevation         
(+/- 5 feet)

NotesSoil Surrounding 
Screen

Nominal Head at 
Tunnel Invert      

(feet)

Well Screen Interval              
Elevation                       

(feet)

Water Level              
Elevation                

(feet) Soil Matrix in TBM Face

C:\Documents and Settings\ssadek\Local Settings\Temporary Internet Files\Content.Outlook\HJ7VACHZ\draft tunnel water levels summary 8 4 10 mjs.xls\table 1 of 1
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8/10/10
Hart Crowser, Inc.

J:\Projects\AWT\MJS\Tunnel\HC face pressure calcs based on Intecsa 071610 memo_081010 edit.xls\Comparison Plot 1 of 5

Variations in Horizontal Pressure For Different Parameter Assumptions
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17638-00
SR 99 Bored Tunnel

8/10/10
Hart Crowser, Inc.

Face Pressure Calculations Reproduced From Intecsa's July 16, 2010 Memo

H hw H* γN φ φsat Sat? Ko OCR Ko  α Ko PV PH PH max PH min

(feet) (feet) (feet) (pcf) (°) (°) Y/N Baseline Empirical NC - Empirical 0.46+0.06 OC - Empirical (psi) (psi) (psi) (psi)
2 200 + 00 58.1 39.4 58 GRANULAR 125 33 30 Y 0.5 0.50 0.5 0.50 0.33 0.50 50 33.75 40.50 30.38
2 202 + 00 67.0 39.4 67 GRANULAR 125 33 30 Y 0.5 0.50 0.5 0.50 0.33 0.50 58 37.62 45.14 33.85
5 204 + 00 75.9 45.9 76 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 69 39.94 47.92 35.94
5 206 + 00 80.3 59.1 80 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 72 44.94 53.92 40.44
5 208 + 00 91.4 49.2 87 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 78 44.83 53.80 40.35
5 210 + 00 102.6 78.7 87 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 78 52.35 62.82 47.11
5 212 + 00 104.8 65.6 87 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 78 49.01 58.81 44.11
5 214 + 00 111.4 59.1 87 GRANULAR 130 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 78 47.35 56.82 42.62
7 216 + 00 122.6 59.1 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 45 34.37 41.25 30.93
7 218 + 00 129.2 55.8 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 43 32.94 39.53 29.65
7 220 + 00 133.7 59.1 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 45 34.37 41.25 30.93
7 222 + 00 142.6 39.4 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 40 27.56 33.07 24.80
7 224 + 00 147.0 39.4 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 40 27.56 33.07 24.80
7 226 + 00 149.2 29.5 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 40 25.22 30.26 22.70
7 228 + 00 149.2 39.4 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 40 27.56 33.07 24.80
7 230 + 00 142.6 36.1 48 COHESIVE 120 25 22 Y 1.4 5 0.63 0.5 1.56 0.45 0.45 40 26.78 32.13 24.10
4 232 + 00 180.3 19.7 43 COHESIVE 145 40 37 Y 0.6 2 0.40 0.5 0.40 0.25 0.25 43 17.20 20.64 15.48
4 234 + 00 187.0 19.7 43 COHESIVE 145 40 37 Y 0.6 2 0.40 0.5 0.40 0.25 0.25 43 17.20 20.64 15.48
4 236 + 00 193.7 9.8 43 COHESIVE 145 40 37 Y 0.6 2 0.40 0.5 0.40 0.25 0.25 43 13.98 16.77 12.58
4 238 + 00 202.6 9.8 43 COHESIVE 145 40 37 Y 0.6 2 0.40 0.5 0.40 0.25 0.25 43 13.98 16.77 12.58
4 240 + 00 213.7 19.7 43 COHESIVE 145 40 37 Y 0.6 3 0.40 0.5 0.60 0.25 0.25 43 17.20 20.64 15.48
4 242 + 00 220.3 9.8 43 COHESIVE 145 40 37 Y 0.6 3 0.40 0.5 0.60 0.25 0.25 43 13.98 16.77 12.58
4 244 + 00 227.0 9.8 43 COHESIVE 145 40 37 Y 0.6 3 0.40 0.5 0.60 0.25 0.25 43 13.98 16.77 12.58

5-6 246 + 00 233.7 9.8 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 33.55 40.27 30.20
5-6 248 + 00 233.7 9.8 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 33.55 40.27 30.20
5-6 250 + 00 233.7 9.8 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 33.55 40.27 30.20
5-6 252 + 00 242.6 9.8 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 33.55 40.27 30.20
5-6 254 + 00 238.1 9.8 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 33.55 40.27 30.20
5-6 256 + 00 231.4 39.4 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 41.09 49.31 36.98
5-6 258 + 00 220.3 59.1 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 46.11 55.33 41.50
5-6 260 + 00 204.8 59.1 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 46.11 55.33 41.50
5-6 262 + 00 193.7 39.4 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 41.09 49.31 36.98
5-6 264 + 00 180.3 39.4 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 41.09 49.31 36.98
5-6 266 + 00 169.2 29.5 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 38.57 46.29 34.72
5-6 268 + 00 160.3 19.7 87 GRANULAR 125 39 36 Y 0.8 2 0.41 0.5 0.41 0.26 0.41 75 36.08 43.29 32.47
5-8 270 + 00 153.7 29.5 86 GRANULAR 125 40 37 Y 1.0 2 0.40 0.5 0.40 0.25 0.40 75 37.48 44.97 33.73
5-8 272 + 00 147.0 29.5 86 GRANULAR 125 40 37 Y 1.0 3 0.40 0.5 0.60 0.25 0.60 75 49.82 59.79 44.84
5-8 274 + 00 138.1 19.7 86 GRANULAR 125 40 37 Y 1.0 3 0.40 0.5 0.60 0.25 0.60 75 48.11 57.74 43.30
5-8 276 + 00 129.2 19.7 86 GRANULAR 125 40 37 Y 1.0 3 0.40 0.5 0.60 0.25 0.60 75 48.11 57.74 43.30
5-8 278 + 00 122.6 19.7 86 GRANULAR 125 40 37 Y 1.0 3 0.40 0.5 0.60 0.25 0.60 75 48.11 57.74 43.30
5-8 280 + 00 113.7 9.8 84 GRANULAR 125 40 37 N 1.0 3 0.36 0.5 0.54 0.22 0.54 73 41.19 49.42 37.07
5-8 282 + 00 98.1 0 84 GRANULAR 125 40 37 N 1.0 3 0.36 0.5 0.54 0.22 0.54 73 39.22 47.06 35.29
5-8 284 + 00 84.8 0 84 GRANULAR 125 40 37 N 1.0 3 0.36 0.5 0.54 0.22 0.54 73 39.22 47.06 35.29
5-8 286 + 00 71.4 0 71 GRANULAR 125 40 37 N 1.0 3 0.36 0.5 0.54 0.22 0.54 62 33.21 39.85 29.89
5-8 288 + 00 58.1 0 58 GRANULAR 125 40 37 N 1.0 3 0.36 0.5 0.54 0.22 0.54 50 27.02 32.43 24.32

D γW Max 52.3 62.8
(feet) (pcf)
57.5 62.4

KcalcKaSoil TypeESU Station

J:\Projects\AWT\MJS\Tunnel\HC face pressure calcs based on Intecsa 071610 memo_081010 edit.xls\Intecsa Calc Memo 2 of 5



17638-00
SR 99 Bored Tunnel

8/10/10
Hart Crowser, Inc.

Face Pressure Calculations Using Full Hydrostatic Head (h w ) From GBR

H hw H* γN φ φsat Sat? Ko OCR Ko Ko PV PH PH max PH min

(feet) (feet) (feet) (pcf) (°) (°) Y/N Baseline Empirical NC - Empirical OC - Empirical (psi) (psi) (psi) (psi)
5 206 + 00 80.3 85.5 80.3 GRANULAR 130 39 36 Y 0.8 2 0.41 0.38 0.26 0.38 74.7 51.3 61.6 46.2
5 208 + 00 91.4 85 86.8 GRANULAR 130 39 36 Y 0.8 2 0.41 0.38 0.26 0.38 78.4 52.6 63.1 47.3
5 210 + 00 102.6 95 86.8 GRANULAR 130 39 36 Y 0.8 2 0.41 0.38 0.26 0.38 81.9 56.6 67.9 51.0
5 212 + 00 104.8 105 86.8 GRANULAR 130 39 36 Y 0.8 2 0.41 0.38 0.26 0.38 86.2 61.0 73.1 54.9
5 214 + 00 111.4 115 86.8 GRANULAR 130 39 36 Y 0.8 2 0.41 0.38 0.26 0.38 90.6 65.3 78.3 58.8
7 216 + 00 122.6 125 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 73.4 62.9 75.5 56.6
7 218 + 00 129.2 135 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 77.8 67.3 80.7 60.5
7 220 + 00 133.7 140 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 79.9 69.4 83.3 62.5
7 222 + 00 142.6 145 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 82.1 71.6 85.9 64.4
7 224 + 00 147.0 145 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 82.1 71.6 85.9 64.4
7 226 + 00 149.2 145 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 82.1 71.6 85.9 64.4
7 228 + 00 149.2 140 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 79.9 69.4 83.3 62.5
7 230 + 00 142.6 135 48.1 COHESIVE 120 25 22 Y 1.4 5 0.63 1.54 0.45 0.45 77.8 67.3 80.7 60.5
4 232 + 00 180.3 137 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 84.1 65.5 78.6 59.0
4 234 + 00 187.0 130 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 81.0 62.5 75.0 56.2
4 236 + 00 193.7 128 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 80.2 61.6 73.9 55.4
4 238 + 00 202.6 125 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 78.9 60.3 72.4 54.3
4 240 + 00 213.7 121 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 77.1 58.6 70.3 52.7
4 244 + 00 227.0 115 43.1 COHESIVE 145 40 37 Y 0.6 2 0.40 0.42 0.25 0.25 74.5 56.0 67.2 50.4

5-6 250 + 00 233.7 105 86.8 GRANULAR 125 39 36 Y 0.8 3 0.41 0.58 0.26 0.58 83.2 67.4 80.9 60.6
5-6 254 + 00 238.1 100 86.8 GRANULAR 125 39 36 Y 0.8 3 0.41 0.58 0.26 0.58 81.1 65.2 78.3 58.7
5-6 258 + 00 220.3 91 86.8 GRANULAR 125 39 36 Y 0.8 3 0.41 0.58 0.26 0.58 77.2 61.3 73.6 55.2
5-6 260 + 00 204.8 83 86.8 GRANULAR 125 39 36 Y 0.8 3 0.41 0.58 0.26 0.58 75.3 58.8 70.6 52.9
5-6 264 + 00 180.3 69 86.8 GRANULAR 125 39 36 Y 0.8 3 0.41 0.58 0.26 0.58 75.3 56.3 67.5 50.6
5-8 270 + 00 153.7 47.5 86.2 GRANULAR 125 40 37 Y 1.0 4 0.40 0.70 0.25 0.70 74.8 58.5 70.2 52.7
5-8 274 + 00 138.1 33 86.2 GRANULAR 125 40 37 Y 1.0 4 0.40 0.70 0.25 0.70 74.8 56.7 68.0 51.0
5-8 282 + 00 98.1 0 84.3 GRANULAR 125 40 37 N 1.0 4 0.36 0.63 0.22 0.63 73.2 46.0 55.2 41.4
5-8 284 + 00 84.8 0 84.3 GRANULAR 125 40 37 N 1.0 4 0.36 0.63 0.22 0.63 73.2 46.0 55.2 41.4
5-8 286 + 00 71.4 0 71.4 GRANULAR 125 40 37 N 1.0 4 0.36 0.63 0.22 0.63 62.0 38.9 46.7 35.0
5-8 288 + 00 58.1 0 58.1 GRANULAR 125 40 37 N 1.0 4 0.36 0.63 0.22 0.63 50.4 31.7 38.0 28.5

D γW Max 71.6 85.9

(feet) (pcf)
57.5 62.4

KcalcKaSoil TypeESU Station
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17638-00
SR 99 Bored Tunnel

8/10/10
Hart Crowser, Inc.

Face Pressure Calculations Using At-Rest Lateral Earth Pressure Coefficient (K o ) From GBR

H hw H* γN φ φsat Sat? Ko PV PH PH max PH min

(feet) (feet) (feet) (pcf) (°) (°) Y/N Baseline (psi) (psi) (psi) (psi)
2 200 + 00 58.1 39.4 58.1 GRANULAR 125 33 30 Y 0.5 0.33 0.50 50.4 33.8 40.5 30.4
2 202 + 00 67.0 39.4 67.0 GRANULAR 125 33 30 Y 0.5 0.33 0.50 58.2 37.6 45.1 33.9
5 204 + 00 75.9 45.9 75.9 GRANULAR 130 39 36 Y 0.8 0.26 0.80 68.5 58.8 70.6 52.9
5 206 + 00 80.3 59.1 80.3 GRANULAR 130 39 36 Y 0.8 0.26 0.80 72.5 63.1 75.7 56.8
5 208 + 00 91.4 49.2 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 78.4 67.0 80.3 60.3
5 210 + 00 102.6 78.7 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 78.4 69.5 83.4 62.6
5 212 + 00 104.8 65.6 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 78.4 68.4 82.0 61.5
5 214 + 00 111.4 59.1 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 78.4 67.8 81.4 61.0
7 216 + 00 122.6 59.1 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 44.9 34.4 41.2 30.9
7 218 + 00 129.2 55.8 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 43.4 32.9 39.5 29.6
7 220 + 00 133.7 59.1 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 44.9 34.4 41.2 30.9
7 222 + 00 142.6 39.4 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 40.1 27.6 33.1 24.8
7 224 + 00 147.0 39.4 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 40.1 27.6 33.1 24.8
7 226 + 00 149.2 29.5 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 40.1 25.2 30.3 22.7
7 228 + 00 149.2 39.4 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 40.1 27.6 33.1 24.8
7 230 + 00 142.6 36.1 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 40.1 26.8 32.1 24.1
4 232 + 00 180.3 19.7 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 17.2 20.6 15.5
4 234 + 00 187.0 19.7 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 17.2 20.6 15.5
4 236 + 00 193.7 9.8 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 14.0 16.8 12.6
4 238 + 00 202.6 9.8 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 14.0 16.8 12.6
4 240 + 00 213.7 19.7 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 17.2 20.6 15.5
4 242 + 00 220.3 9.8 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 14.0 16.8 12.6
4 244 + 00 227.0 9.8 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 43.4 14.0 16.8 12.6

5-6 246 + 00 233.7 9.8 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 61.1 73.4 55.0
5-6 248 + 00 233.7 9.8 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 61.1 73.4 55.0
5-6 250 + 00 233.7 9.8 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 61.1 73.4 55.0
5-6 252 + 00 242.6 9.8 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 61.1 73.4 55.0
5-6 254 + 00 238.1 9.8 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 61.1 73.4 55.0
5-6 256 + 00 231.4 39.4 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 63.7 76.4 57.3
5-6 258 + 00 220.3 59.1 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 65.4 78.5 58.9
5-6 260 + 00 204.8 59.1 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 65.4 78.5 58.9
5-6 262 + 00 193.7 39.4 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 63.7 76.4 57.3
5-6 264 + 00 180.3 39.4 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 63.7 76.4 57.3
5-6 266 + 00 169.2 29.5 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 62.8 75.4 56.5
5-6 268 + 00 160.3 19.7 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 62.0 74.4 55.8
5-8 270 + 00 153.7 29.5 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 272 + 00 147.0 29.5 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 274 + 00 138.1 19.7 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 276 + 00 129.2 19.7 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 278 + 00 122.6 19.7 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 280 + 00 113.7 9.8 84.3 GRANULAR 125 40 37 N 1.0 0.22 1.00 73.2 73.2 87.8 65.9
5-8 282 + 00 98.1 0 84.3 GRANULAR 125 40 37 N 1.0 0.22 1.00 73.2 73.2 87.8 65.9
5-8 284 + 00 84.8 0 84.3 GRANULAR 125 40 37 N 1.0 0.22 1.00 73.2 73.2 87.8 65.9
5-8 286 + 00 71.4 0 71.4 GRANULAR 125 40 37 N 1.0 0.22 1.00 62.0 62.0 74.4 55.8
5-8 288 + 00 58.1 0 58.1 GRANULAR 125 40 37 N 1.0 0.22 1.00 50.4 50.4 60.5 45.4

D γW Max 74.8 89.8
(feet) (pcf)
57.5 62.4

KcalcKaSoil TypeESU Station
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17638-00
SR 99 Bored Tunnel

8/10/10
Hart Crowser, Inc.

Face Pressure Calculations Using h w  and K o  From GBR

H hw H* γN φ φsat Sat? Ko PV PH PH max PH min

(feet) (feet) (feet) (pcf) (°) (°) Y/N Baseline (psi) (psi) (psi) (psi)
5 206 + 00 80.3 85.5 80.3 GRANULAR 130 39 36 Y 0.8 0.26 0.80 74.7 67.2 80.6 60.5
5 208 + 00 91.4 85 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 78.4 70.1 84.1 63.0
5 210 + 00 102.6 95 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 81.9 73.8 88.5 66.4
5 212 + 00 104.8 105 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 86.2 78.1 93.7 70.3
5 214 + 00 111.4 115 86.8 GRANULAR 130 39 36 Y 0.8 0.26 0.80 90.6 82.4 98.9 74.2
7 216 + 00 122.6 125 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 73.4 62.9 75.5 56.6
7 218 + 00 129.2 135 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 77.8 67.3 80.7 60.5
7 220 + 00 133.7 140 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 79.9 69.4 83.3 62.5
7 222 + 00 142.6 145 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 82.1 71.6 85.9 64.4
7 224 + 00 147.0 145 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 82.1 71.6 85.9 64.4
7 226 + 00 149.2 145 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 82.1 71.6 85.9 64.4
7 228 + 00 149.2 140 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 79.9 69.4 83.3 62.5
7 230 + 00 142.6 135 48.1 COHESIVE 120 25 22 Y 1.4 0.45 0.45 77.8 67.3 80.7 60.5
4 232 + 00 180.3 137 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 84.1 65.5 78.6 59.0
4 234 + 00 187.0 130 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 81.0 62.5 75.0 56.2
4 236 + 00 193.7 128 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 80.2 61.6 73.9 55.4
4 238 + 00 202.6 125 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 78.9 60.3 72.4 54.3
4 240 + 00 213.7 121 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 77.1 58.6 70.3 52.7
4 244 + 00 227.0 115 43.1 COHESIVE 145 40 37 Y 0.6 0.25 0.25 74.5 56.0 67.2 50.4

5-6 250 + 00 233.7 105 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 83.2 75.7 90.8 68.1
5-6 254 + 00 238.1 100 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 81.1 73.5 88.2 66.2
5-6 258 + 00 220.3 91 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 77.2 69.6 83.5 62.7
5-6 260 + 00 204.8 83 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 67.5 81.0 60.7
5-6 264 + 00 180.3 69 86.8 GRANULAR 125 39 36 Y 0.8 0.26 0.80 75.3 66.3 79.5 59.6
5-8 270 + 00 153.7 47.5 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 274 + 00 138.1 33 86.2 GRANULAR 125 40 37 Y 1.0 0.25 1.00 74.8 74.8 89.8 67.3
5-8 282 + 00 98.1 0 84.3 GRANULAR 125 40 37 N 1.0 0.22 1.00 73.2 73.2 87.8 65.9
5-8 284 + 00 84.8 0 84.3 GRANULAR 125 40 37 N 1.0 0.22 1.00 73.2 73.2 87.8 65.9
5-8 286 + 00 71.4 0 71.4 GRANULAR 125 40 37 N 1.0 0.22 1.00 62.0 62.0 74.4 55.8
5-8 288 + 00 58.1 0 58.1 GRANULAR 125 40 37 N 1.0 0.22 1.00 50.4 50.4 60.5 45.4

D γW Max 82.4 98.9

(feet) (pcf)
57.5 62.4

KcalcKaSoil TypeESU Station
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 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

MEMORANDUM 
 
DATE:  August 17, 2010 
 
TO:  Richard Johnson, PE, HNTB 
 
FROM: Michael Bailey, PE, Hart Crowser, Inc. and Scott Bender, LHG and CGWP, Bender 

Consulting, LLC 
 
RE:  Additional Exploration Recommendations, Alaskan Way Tunnel (SR 99) 
  17638-00 
  
 
Based on review of geotechnical and hydrogeologic information provided by WSDOT, we 
recommend that the STP plan to drill additional borings and install groundwater monitoring 
instrumentation as part of final design for the tunnel.   
 

1. Two borings should be drilled and sampled, and multi-level vibrating wire piezometers 
installed to refine the “window” of relatively impermeable glacial till (unit Qpgt) and the 
presence of relatively permeable outwash sands and gravels (unit Qpgo) around STA 
190+00.  Information provided by WSDOT indicates the Qpgt soil unit is discontinuous, in 
part due to extrapolation from borings west of the proposed open cut excavation.  Since the 
Qpgt will provide a lower hydraulic cutoff for the excavation, the unknown extent of this 
window results in significant uncertainty on the amount of dewatering that will be needed in 
the base of this excavation.   The geometry of the window also will determine the 
requirements for groundwater recharge outside the excavation to limit ground surface 
settlement.  Information from the two new proposed borings would be helpful in refining 
dewatering and recharge requirements as well as settlement projections.  The borings 
should be about 90 feet deep. 

2. We recommend that one boring be drilled, sampled, and completed with groundwater 
instrumentation at the South Portal.  The existing geotechnical data indicates the presence 
of a deep sand unit (Qpnf) beneath the tunnel at about elevation –95 feet.  The soil profile 
in the GBR and boring logs and cross sections indicate that this unit happens to end at the 
junction between the tunnel and South Portal excavation.  If that unit were to continue 
beneath the excavation, then the factor of safety for the excavation base stability would be 
less than one, and could require deep depressurization.  We recommend a boring to a 
minimum depth of 150 feet and multi-level vibrating wire piezometers to evaluate the 
presence of the deep sand. 
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A deep boring for groundwater monitoring is recommended even if the south portal is 
shifted 300 to 500 feet further south (the little box concept).  This is because most of the 
WSDOT borings in that area terminate at an elevation of about –80 feet.  Although shifting 
the start of the tunnel farther south would reduce the depth of excavation required for the 
open cut section, the potential for deeper groundwater pressure to cause instability of the 
base of the excavation would remain.  An additional deep boring with multi-level vibrating 
wire piezometers would reduce the risk of unanticipated groundwater conditions in this 
area. 
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 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

MEMORANDUM 
 
DATE:  August 17, 2010 
 
TO:  Richard Johnson, PE, HNTB  
 
FROM: Michael Bailey, PE, Hart Crowser, Inc. and Scott Bender, LHG and CGWP, Bender 

Consulting, LLC 
 
RE:  SR 99 Alaskan Way Tunnel Construction Estimated Groundwater Inflow Rates  
  17638-00 
  
 
In response to your request, this memo provides estimated groundwater inflow rates during 
construction of the proposed SR 99 Alaskan Way Bored Tunnel project.  This memo replaces a draft 
memo sent on August 12, 2010.  The information developed by the STP’s dewatering consultant, 
Mr. Scott Bender, and transmitted to us via letter and e-mail is summarized below. 

There are five more or less distinct sources of groundwater that will need to be managed during 
construction: 

 Seepage into the south portal open cut; 

 Seepage through the face of the TBM bore; 

 Groundwater from dewatering the tunnel face during maintenance intervention; 

 Seepage through the precast lining segments; and  

 Seepage into the north portal open cut excavation.   

The flow rate for each of these sources cannot be precisely estimated in most cases, since it will 
depend on variations in local geology and the means and methods of construction.  The ranges of 
estimated flow rates are discussed below.  
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ANTICIPATED GROUNDWATER SEEPAGE RATES 

South Portal Open Cut 

Dewatering the south portal excavation is discussed in Scott Benders’ July 13 memo to Jerry Dorn 
at HNTB, copy attached.  We understand ground support for the south portal open cut will be 
provided by secant pile walls on the east and west sides, which will allow very little lateral 
groundwater seepage. 

The north end of the south portal excavation at the start of the tunnel bore (assumed Station 
199+08 = Station 200+00) consists of highly permeable, clean to silty sands and gravels (former 
beach deposits and glacial outwash) overlying relatively impermeable glacial till and glacially 
overridden silts and clays, below about –30 feet in elevation.  We anticipate the north face of the 
excavation will be supported by means such as fiberglass soil nails and shotcrete that the TBM can 
advance through, and that the upper sand and gravel soils will be stabilized by jet grouting prior to 
excavating the portal area.  [Note that the same general conditions (relatively permeable sands and 
gravels overlying relatively impermeable soils) would be encountered if the start of tunneling is 
shifted up to about 300 feet to the south.  However, south of about Station 196+00, the top of the 
glacially overridden soils is somewhat deeper, and additional relatively permeable outwash soils 
would be encountered].  Assuming the relatively permeable soils on the north side of the portal 
excavation are improved by jet grouting, resultant groundwater seepage is likely to be minor. 

Groundwater seepage will also occur through relatively permeable outwash and fill above the 
glacial soils in the south end of the open cut excavation, unless cutoff walls or suitable ground 
improvement (e.g., jet grouting) is accomplished.  Cutoff walls could consist of secant pile walls, 
slurry walls or possibly sheet piles. 

Given lateral groundwater cutoff by shoring systems along the excavation side walls and at the ends 
of the excavation, seepage through the base of the excavation is estimated to vary along the length 
of the open cut as described in the attached memo.  The estimated inflow range is less than 5 
gallons per minute (gpm) per 100 feet of excavation.  For the area between about STA 188+00 to 
191+00, there will not be an underlying aquitard to cut off seepage into the excavation.  In this 
area, dewatering will need to be performed to control excavation basal stability.  The total 
dewatering rates are estimated to be between about 40 to 120 gpm, but could be as high as 220 
gpm as described in the attached memo.  Recharge will be needed outside the excavation; since 
the dewatering effluent will be needed for recharge, the total system discharge rate to the sewer will 
be less than the rates presented above.  
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Seepage through the Face of the Advancing TBM  

Seepage through the TBM will vary depending on soil conditions along the alignment, as well as the 
type of TBM (EPB or slurry) and method of operation.  The estimated seepage rates presented 
below for tunnel intervention represent an upper bound, since a considerable amount of 
groundwater during normal tunneling is anticipated to be part of the moisture content of the tunnel 
spoils as the TBM advances.  This moisture content will be affected by the type of slurry or the soil 
conditioners used for the EPB TBM.  Seepage in excess of the moisture content of the excavated 
soils will depend in part on the face pressure of the TBM.    

Groundwater Management during Maintenance intervention 

In the event tunnel boring is stopped for maintenance, referred to as a maintenance intervention, 
seepage through the face of the tunnel can be controlled by closing the face.  Dewatering, or 
depressurization with pumped wells will need to be accomplished if the face of the tunnel is 
accessed for the maintenance.  Scott Bender estimated the volume of dewatering for different 
depths and ground conditions along the alignment, as summarized below. 

Station Invert Elev. Well Depth Discharge per well (gpm) Total Discharge (gpm) 

208+00 −100 210 30 - 80 240 - 640 
214+00 −120 190 35 - 90 300 - 700 
224+00 −150 230 200 - 250 1,600 - 2,000 
244+00 −120 310 160 - 200 1,300 - 1,600 
258+00 −90 300 175 - 380 1,400 - 3,000 
271+00 −50 230 120 - 250 900 - 2,000 

Although the tunnel face is mostly or entirely anticipated to be in clay and silt soils between about 
Stations 213+00 to 233+00, dewatering (or groundwater inflow) would still be an issue due to the 
proximity and sometimes direct hydraulic connection with the underlying sands. 

Seepage through the Precast Lining 

A tunnel liner consisting of precast concrete segments will be installed as the TBM advances.  Some 
seepage through the liner segments is possible since the segments do not always fit tightly and/or 
the edges may be damaged during installation.  However on most tunnels, this is typically reported 
to be a negligible source of seepage.  Potential seepage through the liner segments would be 
further reduced where grouting is accomplished to fill the annular void left by the tail of the TBM 
shield, which is anticipated to occur along the entire alignment.    
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North Portal Open Cut 

The regional groundwater table is below the bottom of the proposed excavation at the north portal, 
but the open cut excavation is anticipated to encounter local perched water zones.  Seepage from 
these zones may persist for a period of days to months, but are not likely to produce significant flow 
rates. 

ENVIRONMENTAL CONSIDERATIONS FOR GROUNDWATER MANAGEMENT 

Groundwater removed from excavations is likely to become turbid during construction, and require 
settling pretreatment to remove suspended solids prior to discharge.  Treatment could also be 
required where Portland cement or bentonite slurry contaminates groundwater and raises the pH.  
The extent of this condition can generally be controlled via construction means and methods.  
Elevated pH is unlikely to be a disposal issue for groundwater that is not impacted by alkaline 
materials (e.g., Portland cement) during construction. 
  
South Portal Open Cut 

Groundwater from the south portal excavation is described in WSDOT’s Environmental Baseline 
Report (EBR) as having contaminants consisting of petroleum hydrocarbons, other gasoline-related 
constituents (BETX), metals and other organic chemicals, referred to as carcinogenic PAHs (cPAHs).  
The EBR indicates these concentrations were occasionally above levels allowed for discharge into 
the King County METRO sewer, but below state cleanup levels (MTCA Method A).    

The EBR states: “For project bidding purposes, all dewatering fluids should be considered 
contaminated and will require treatment prior to discharge.”  Despite this, Hart Crowser does not 
anticipate groundwater from the South Portal excavation will likely need to be treated, except for 
control of suspended solids or turbidity, prior to sewer discharge, based on the following:  

1. King County Industrial Waste Program (KCIWP) discharge limits are shown below. Site-
specific discharge authorization requirements may vary. As shown, all metals discharge 
criteria are in the ppm level (less than 1,000 ppb) except cadmium and mercury.  Therefore, 
unless cadmium concentrations above 500 ppb or mercury above 100 ppb is present in the 
groundwater to be discharged, it will not require pretreatment.  
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Parameter 
Instantaneous 

Maximum (ug/L - ppb) 
Daily Average 
(ug/L - ppb) 

Arsenic 4000 1000 

Cadmium 600 500 

Chromium 5000 2750 

Copper 8000 3000 

Lead 4000 2000 

Mercury 200 100 

Nickel 5000 2500 

Silver 3000 1000 

Zinc 10000 5000 

Cyanide 3000 2000 

Benzene 70 NA 

Toluene 1400 NA 

Ethylbenzene 1700 NA 

FOG NA 100,000 

 
2. As shown in the table above, KCIWP measures petroleum products as “fats, oils, and 

grease” (FOG) and has a discharge limit of 100 mg/l (ppm). Therefore, based on the 
assumption that petroleum contaminants will be in the ppb range (less than 1,000 ppb), it is 
not likely that the groundwater will require pretreatment. 

3. Typical Major Discharge Authorizations issued by KCIWP do not have discharge criteria for 
cPAHs. Therefore, it is not likely that groundwater would require pretreatment for cPAHs 
prior to discharge. 

 
Based on the analysis outlined above, groundwater is unlikely to require treatment (other than to 
control suspended solids or for construction-induced contamination like excess pH) prior to 
discharge into the METRO sewer.   

Based on recent experience with utility relocation projects for the Alaskan Way Viaduct, treatment 
for groundwater reinjection to control settlement may not be required.  Ecology’s policy on those 
projects dictated that any dewatering discharge used for reinjection could not be treated, even for 
settleable solids.  If some form of treatment was performed (such as for settleable solids), then the 
reinjection water would have to be treated to groundwater standards.  The potential contamination 
issues for those projects were minor, and the groundwater control requirements were for relatively 
shallow excavations in fill.  Since the dewatering and groundwater recharge systems envisioned for 
the South Portal are for deeper glacial soils, we believe it is likely that this same non-treatment 
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policy will be required by Ecology.  However, since concentrations of some metals in groundwater 
in the south portal area exceed surface water protection standards, the STP should seek clarification 
from Ecology, if possible, prior to bid submittal. 

Groundwater Encountered During Tunneling 

Groundwater encountered during tunneling will typically be in confined aquifers that make it 
unlikely there will be any preexisting contamination that affects water management.  The CJV will 
need to consider the properties of potential slurry additives or spoil conditioners used during 
tunneling, but this is also unlikely to cause contamination.  Disposal of groundwater from the tunnel 
is unlikely to have environmental issues other than turbidity, and possibly pH.  pH may be a 
problem where Portland cement grout is installed and becomes mixed with the spoils, but is unlikely 
to affect seepage into the tunnel where the use of grout is confined to areas behind the face of the 
TBM.  

North Portal Open Cut 

Perched groundwater at the north portal area has petroleum hydrocarbon and other organic 
contaminants (notably chlorinated solvents) at concentrations that would likely require treatment 
prior to discharge to groundwater or the sewer.  Some potential exists that concentrations 
measured in the exploratory borings would be diluted where contaminated groundwater would be 
combined during dewatering with uncontaminated groundwater.   

 

Attachments:  July 13, 2010 Memorandum from Scott Bender. 
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 1700 Westlake Avenue North, Suite 200 
Seattle, Washington 98109-6212 
Fax 206.328.5581 
Tel 206.324.9530 

MEMORANDUM 
 
DATE:  August 17, 2010 
 
TO:  Richard Johnson, PE, HNTB 
 
FROM: Michael Bailey, PE, Hart Crowser, Inc. and Scott Bender, LHG and CGWP, Bender 

Consulting, LLC 
 
RE:  Recommendations for Subsurface Intervention Planning, SR 99 Bored Tunnel 

17638-00 
  
 
In response to your request, following are recommendations for the STP to consider for planning 
potential subsurface maintenance intervention(s) during construction of the AWT.  These 
recommendations are based on Scott Bender’s experience designing the dewatering systems for the 
contractor, and Hart Crowser’s experience representing the cities of Lake Forest Park and Bothell 
for the two Brightwater TBM interventions. 

1. An impermeable grout seal should be installed in the annular space between the tunnel 
lining segments and the native ground for a minimum recommended distance of 80 feet 
prior to the intervention site.  Without this seal, groundwater will follow the annular space of 
the tunnel and will overwhelm the ability of dewatering wells to control the pressure heads.  
This recommendation is made regardless of the soil unit being bored through.  

2. It is much better if the interventions are planned and sufficient time is available to design the 
dewatering system.  A minimum of two borings will need to be drilled at each intervention 
site for the design of the groundwater control system.  Multi-level piezometers will need to 
be installed in the borings.  The piezometers will need to be connected to a telemetry 
system for evaluating static and intervention groundwater pressures. 

3. A minimum of one test dewatering well must be installed to determine the hydraulics at the 
intervention site.  A 24-hour pumping test should be performed prior to design.  The 
information from the test will be used for the design of the dewatering system and for 
estimating system discharge rates which will be necessary for permitting. 

4. If a surface groundwater control system (dewatering wells) is installed, then the system 
preferably would be tested prior to the TBM arrival.  The TBM will affect ground and 
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hydraulic conditions and a baseline system performance test is required for troubleshooting, 
as necessary, during the intervention. 

5. About six wells were used for the Brightwater sites; 8 to 12 wells would likely be a minimum 
for this bore, considering the diameter of the AWT, and the fact that some wells would likely 
be 20 to 30 feet back from the face on either side of the tunnel. More wells and closer well 
spacing will be needed in silt and clay soils than in sandy soils; non-uniform soil conditions 
will increase the potential number of wells needed 

6. Plan for two months of system installation and testing.  This does not include advance 
planning and permitting.  On both of the Brightwater sites, there was a major effort involved 
in preparing submittals to address concerns of the City and property owners.  

7. The drill rigs required for installing the wells require considerable space.  On Brightwater, we 
had about a 70-foot by 30-foot footprint; more area would be required for the AWT 
considering the larger tunnel size. 

8. Air rotary drilling is loud.  Working hours could be limited. 

9. Advance planning is critical, especially in the tight confines of the city.  Existing utilities and 
structures will have a direct impact on the design of the system.  Establishing advance 
agreements with authorities and locals will provide a great benefit during actual 
construction. 

10. Installing drainage wells from within the tunnel requires special equipment.  This is not likely 
to be a good option for the AWT, considering groundwater flow through the sandy soils 
anticipated along a considerable portion of the alignment.  The high pressures require 
shutoff valves.  The equipment available at Brightwater limited the diameter of the drainage 
well and the drilling equipment.  The borehole must have suitable diameter to install a 
machine-cut well screen, a minimum of one inch, but ideally two inches or more in 
diameter. It must be of sufficient diameter get the tooling out of the hole under pressure, 
and it must also be of sufficient diameter so that a tool (such as a swab or jet) can be used 
to clean the well if it plugs.  
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SR99 Bored Tunnel 
DRAFT

Technical Memorandum 
8/18/2010 

SR 99 – Review of Intecsa’s Tunnel Liner
 

Brief Description: Review the liner design and drawings produced by Intecsa in accordance with 
applicable requirements of the projects.   

Objective: Provide a brief memo documenting HNTB’s findings.

Brief Summary: The Intecsa’s submittal lacks essential information that CJV will need to properly 
cost the tunnel liner and therefore can’t be included in the proposal without 
further improvements.   

In addition, Intecsa’s submittal has shown that the tunnel liner has been designed 
using one simplistic section model with one optimistic loading condition, and no 
seismic design of any type has been performed.  If the liner cost was based on 
this section design alone, it is possible that the cost for the bored tunnel would 
be underestimated.   

Model and Loads: The 2-dimensional section model used by Intecsa is very simplistic in nature. 
Many factors, as outlined in TR 2.32.4.4.4.3, that may affect the design were not 
considered.  Although it is unrealistic to analyze all these cases at the pre-award 
phase, some selected scenarios based on engineering judgment should be 
studied.  The 2D model and preliminary design should be enhanced by including 
the following: 
 

1. Varying overburden 
2. Changing soil properties for unbalanced supports 
3. Effects of liquefiable soil no ground improvements are to be carried out  
4. Include the interior structures and live loads 
5. Use load combination according to TR 2.32.4.4.4.5 
6. Use compression only springs for ground-structure interaction  
7. Fire hardening requirements 
8. “Little-box” analysis of loads 

 
STAAD output is now shown in text form.  Need to show graphical representation 
for critical cases, bending moment diagram, normal force, etc.  Need to address 
deformation of the ring for final loading condition. 

 
Seismic Design: No seismic design was provided in Intecsa’s design documents.  Appendix B8 –

Seismic Design Criteria requires extensive and sophisticated seismic analyses at 
the final design.  Not looking into seismic design at pre-award phase could 
impose the design-build team significant risk.  Some case studies done by others 
have shown that the seismic design did not govern the thickness of the liner, its 
applicability to SR 99 tunnel is questionable because geological and geotechnical 
conditions as well as design requirements are different from those case studies.   
 
Seismic joints for the tunnels are sometimes required to accommodate large 
differential movements in any direction due to seismic event.  The concern is 
whether the segment joints would pull apart causing a collapse of the lining 
system and whether the proposed joints can meet the performance goals for the 
108-year and 2500-year return earthquakes. If special seismic joints are required, 
it will have significant cost implications and construction consequences even for 
periodic use along the tunnel.  Such joint would most likely be located at 
significant changes of soil properties.  Semi rigid or flexible joints between 
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elements may also be strengthened to carry seismic loads and to prevent 
catastrophic inundation, typically by using stressed or unstressed prestressing 
components across the joints or by using bearings and shear keys.  Dowels will be 
used on the circumferential joint with bolts on the radial joints and each segment 
will have a single EPDM gasket.   
 

To be able to properly design the joints for the seismic, longitudinal models 
would be needed to investigate the opening and closing of the joint.  Soil-
structure interactions need to be included in the model and loading will be in the 
form of expected ground movements along the length of the tunnel. 
 

Liner Thickness: The ratio between the liner inside diameter and the thickness is 26.0 for the 
current design. This ratio is at the high end of the sample tunnels provided in 
Intecsa’s design.  The inside diameters of the sample tunnels range from 27.55 ft 
to 33.98 ft, comparing to 52 ft for the SR 99 tunnel.  The inside diameter to 
thickness ratio range from 21.03 to 26.33, with an average of 23.78.  A more 
comparable tunnel is the recently completed tunnel in Shanghai whose outer 
diameter is 49.2 ft, with an inside diameter to thickness ratio of 21.10.  It appears 
that using a high ratio of 26 maybe risky considering geological conditions and 
seismic requirements for the SR 99 tunnel; especially the design of the liner now 
is based on extremely optimistic assumptions.  As such, the thickness of the liner 
needs to be established by analysis, not empirical relationships.  

Reinforcement and Joints: The selected reinforcement is not justified, the RFP documents only requires 
minimum reinforcement of 1% of the concrete volume, distributed equally 
between the intrados and extrados of the liner, and split between main 
reinforcement and secondary reinforcement.  Intecsa’s design report assumes all 
1% as only main reinforcement.  Minimum reinforcement requirement based on 
ACI and AASHTO need to be addressed. 
 
Reinforcement distribution is not shown with enough clarity, this is needed to 
demonstrate the reinforcement requirements and yet satisfy basic geometrical 
requirements (enough space for grooves, drilling locators, grout holes, lifting 
holes, etc.), note minimum spacing requirements stated in the TR Section 
2.32.4.4.4 
 
Joint design, though stated within the document, need to be shown either in a 
sketch or in a special drawings, need to indicate the bolting system used, the 
number of bolts, length and location for each bolt.  This information is also 
needed for costing purpose. Reinforcement at the joints for bursting and spalling 
need further development with sketches to demonstrate the load case that is 
designed.  The nomenclature and symbols need to be defined. 
 
As indicated in the RFP, there is a need to show special liner with inclined grout 
holes to permit grouting from within the tunnel.  This might be a challenge for 
reinforcement arrangement and also for the universal ring that was selected to 
be used. 
 

Plans: Intecsa’s tunnel liner drawings have shown liner segment positions but no details 
for the liners.  A typical section and a typical liner segment should be detailed 
and shown on the plans to aid the quantity calculation and cost estimate and be 
part of the submittal.  Notes should be provided for regarding concrete, 
reinforcing steel, bolts and dowels, grouts, joints and so on.  The plans should 
also show the details for the joints – circumferential and radial, and special 
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seismic joints if they are envisioned.
 
Drawing submitted are hard to follow, the key position drawings and taper design 
(drawings 1 and 2) can be summarized in a table form with one demonstrating 
location. The segments geometry drawings (drawing 5 and 6) can be 
demonstrated in a simpler form by showing the geometry of each segment 
individually, or showing segment B, C and K and showing segments A1 through 
A7 in a table form.   
 

Conclusions: The preliminary design and plans for the liners provided by Intesca were 
apparently based on many optimistic assumptions, which may lead to 
underestimation of the liner cost and therefore the project cost.  To reduce the 
risk, design work may be enhanced by considering more carefully selected 
loading cases and using more sophisticated modeling techniques. Further 
analysis is needed to evaluate the seismic and fire load cases and their impact on 
the liner reinforcement.  The potential need for seismic joint must be addressed 
because it is a significant cost item.  
 
The design and plans need to be further developed to demonstrate basic design 
configuration.  It is understood that all of these calculation/drawings will be 
finalized during final design, but the design team need to show that the basic 
design requirements are satisfied and also provide the CJV enough information to 
properly cost the project.   
 
Given the proposal schedule, it is probably a good idea to focus our effort in 
trying to satisfy the basic proposal requirements and put more emphasis on 
identifying key components missing for costing the tunnel liner.  As an example, 
probably there is no need to further develop the taper geometry but rather 
develop a simple drawing/sketches that demonstrate key components of the 
segments components/geometry.    
 

Reviewed Documents: 1. Precast Segmental Lining Design by Intecsa, August 6th 2010 
2. Appendix – Precast Segment Tunnel Lining Design (STAAD III Input and Output 

files) 
3. 6 Drawings – Geometrical Configuration for the tunnel liner 
 

Applicable Requirements: 1. Technical Requirements 2.32 – Bored Tunnel Engineering 
a. 2.32.2 Mandatory Standards 

i. FHWA NHI-09-010, Technical Manual for Design and Construction of 
Road Tunnels 

b. 2.32.4.4 Design Criteria 
i. 2.32.4.4.4 Segment Design 

c. 2.32.4.5 Product Requirements 
2. Appendix B8 – Seismic Design Criteria 

 
Created by: Yang Jiang/Samer Sadek

Date: 8/18/10 
Reviewed by: Rich Johnson

Date: 8/18/10 
Approved by: 

(Dan Dixon or Rich Johnson) Rich Johnson 
Date: 8/18/10 

 



 
 

SR99 Bored Tunnel 
 

DRAFT
Technical Memorandum 

9/2/2010 

Freeze Protection of Fire and Storm Pipes
 

Brief Description: Because of the response to the tunnel heating question the fire pipe and the storm 
water forced main will be exposed to freezing.  Both systems must be freeze 
protected to protect these critical life safety systems. 
Question submitted 8/4/2010: 
The egress walkway indoor design conditions require 68 degrees Fahrenheit 
which will require heat.  To heat a space to this level will require insulation as per 
the Washington State Energy Code Seattle Amendments chapter 14. The bored 
tunnel wall that is in contact with the earth we should be able to get a variance 
because of the unusual circumstance but the wall separating the walkway and 
maintenance areas that separate the roadway will require R-19 insulation if we 
use the prescriptive method.  There is no insulation present on this wall please 
advise. 
Response from Sims is as follows: 
 No insulation is required for either the bored tunnel wall or the wall separating the 
Road ways from the pedestrian levels in the tunnel. The design intent was that 
these tunnel spaces are unheated relying on ambient subsurface temperature. 
These are unoccupied spaces, except during emergency evacuation or tunnel 
maintenance. A future addendum will revise the range of temperatures. 
 

Objective: Protect the critical life safety fire protection system and storm water 
forced main.   

Existing Conditions: 2.38.4.2.2 page 2.38-3 lines 12 through 16 

Piping in Emergency Corridor and Fire sprinkler Valve rooms is not considered to 
be protected from freezing conditions.  Perform analysis to determine the extent 
of freeze protection required for fire suppression systems (if any) and provide 
freeze protection systems to the extent required where analysis determined that 
pipes are subject to freezing temperature. 

The utilidor is ventilated by unheated outside air and the storm forced main will 
be exposed to freezing temperatures.   

Alternatives Evaluated: The exit corridor is ventilated with outside air and the corridor contains both the 
stand pipe and the fire pipe.  The fire pipe will now be exposed to freezing 
temperatures so the fire protection pipe will require freeze protection.  We 
propose to utilize an insulated pipe system with a circulation pump and water 
heater at each portal.  This will require a return pipe approximately 2 ½ inch to 4” 
pipe the length of the tunnel. 

We propose to utilize heat tape and insulation of the 12” forced main.  The pipe 
length is approximately 6,150 linear feet. 

Summary and Conclusions:  

 
Created by: Aaron Sharp
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September 5, 2010

Gap btw Water Ht. Dewater. Disch. Dewater. Disch. Cake prep. Max. work CHD Total Final Refill Total Crews
Intervent. JV Above SL to achieve 0 bars to achieve 2 bars Horiz. and comp. per crew Inspec. Time ea. Total Time ea. Total Time ea. Total CHD work decomp. CHD time needed

(ft) (PSI) (bar) crews (ft) (ft) (gpm) (gpm) # Name Sta. (ft) (h) (h) (h) (h) (h) (h) (h) (h) (h) (h) (h) (h) (h) (h) (#)

1 204+00 400 47 3.2 X 5 (CSG) 47.9 78 150 - 500 <80 A160
One Yesler/Al 

Bocalino
212+46 East 846 48.0 2.5 7.0 0 4.0 0.0 0 2.0 0.0 0 0.50 0.0 0.0 7.0 3.2 24.0 82.2 3 First intervention so preparation time 

will take longer.

2 208+00 400 53 3.7 X 5 (CSG) 63.4 94 200 - 600 50 - 120 A160
One Yesler/Al 

Bocalino
212+46 East 446 32.0 2.0 6.0 0 4.0 0.0 0 2.0 0.0 0 0.50 0.0 0.0 6.0 3.5 16.0 57.5 3 Professional divers. Learning curve.

3 214+00 600 56 3.9 X 5 (CSG) 83.4 118 250 - 650 100 - 300 A160
One Yesler/Al 

Bocalino
212+46 East -156 24.0 2.0 6.0 0 4.0 0.0 0 2.0 0.0 12 0.50 6.0 0.0 12.0 3.5 12.0 51.5 6 Professional divers. Learning curve.

4 218+00 400 29 2.0 X 7 (CCS) 101.2 134 1,300 - 1,700 500 - 700 A161
Commuter 

Parking/Commuter 
Center Building

217+75
Partial 
over

-25 18.0 5.0 8.0 3 4.0 12.0 0 2.0 0.0 30 0.50 15.0 0.0 35.0 2.6 5.0 60.6 7 Again interventions with our crews. 
Still learning curve.

5 223+00 500 25 1.7 X 7 (CCS) 119 145 1,300 - 1,800 700 - 900 T243
Federal Office 

Building
221+76 Over -124 14.0 8.0 7.0 0 4.0 0.0 12 2.0 24.0 50 0.50 25.0 12.0 68.0 3.4 4.0 89.4 9 Still learning curve. Cleaning/replacing 

water/foam nozzles.

6 228+00 500 25 1.7 X 7 (CCS) 121.2 141 1,300 - 1,800 650 - 800 T230
Colonial/Grand 
Pacific Building

228+41 Over 41 10.0 8.0 6.0 6 4.0 24.0 0 2.0 0.0 30 0.50 15.0 0.0 45.0 3.4 3.3 61.7 6

7 233+00 500 15 1.0 X 4 (TD) 156 132 1,200 - 1,700 500 - 700 T216
Harbor Steps 

(Northeast Tower)
233+32

Partial 
over

32 8.0 8.0 6.0 9 4.0 36.0 0 2.0 0.0 30 0.50 15.0 6.0 63.0 0.9 2.5 74.4 8 Replacing earth pressure sensors.

8 238+00 500 12 0.8 X 4 (TD) 174.6 125 1,200 - 1,600 450 - 650 T205
South Arcade 

Condos
238+26 West 26 8.0 8.0 6.0 0 4.0 0.0 0 2.0 0.0 80 0.50 40.0 0.0 46.0 0.2 2.5 56.7 6

9 242+00 400 12 0.8 X 4 (TD) 192.3 118 1,200 - 1,500 450 - 550 T186 Déjà vu Showgirls 242+22 East 22 8.0 8.0 6.0 0 4.0 0.0 12 2.0 24.0 30 0.50 15.0 10.0 55.0 0.2 2.5 65.7 7 Cleaning/replacing water/foam 
nozzles.

10 246+00 400 29 2.0 X 5 (CSG)-6 (CSF) 202 112 1,200 - 1,400 350 - 500 T184 Gatewood Hotel 244+29 East -171 10.0 5.0 6.0 6 4.0 24.0 0 2.0 0.0 55 0.50 27.5 0.0 57.5 2.6 3.3 73.4 12

11 250+00 400 29 2.0 X 5 (CSG)-6 (CSF) 205.7 105 1,300 -2,200 400 - 650 T146
Cristalla 

Condominium
254+88 Over 488 10.0 5.0 6.0 0 4.0 0.0 0 2.0 0.0 30 0.50 15.0 5.0 26.0 2.6 3.3 41.9 6 Replacing earth pressure sensors.

12 254+00 400 29 2.0 X 5 (CSG)-6 (CSF) 210.1 99 1,200 - 2,100 300 - 350 T146
Cristalla 

Condominium
254+88 Over 88 10.0 5.0 6.0 6 4.0 24.0 12 2.0 24.0 0 0.50 0.0 8.0 62.0 2.6 3.3 77.9 12 Cleaning/replacing water/foam 

nozzles.

13 258+00 400 40 2.8 X 5 (CSG)-6 (CSF) 192.3 90 1,400 - 3,000 400 - 800 T146
Cristalla 

Condominium
254+88 Over -312 12.0 3.0 6.0 0 4.0 0.0 0 2.0 0.0 70 0.50 35.0 0.0 41.0 2.6 4.0 59.6 14

14 262+00 400 36 2.5 X 5 (CSG)-6 (CSF) 165.7 76 1,100 - 2,400 150 - 300 A120 314 Bell 267+15
Partial 
over

515 11.0 4.0 6.0 0 4.0 0.0 12 2.0 24.0 60 0.50 30.0 0.0 60.0 3.0 3.5 77.5 15

15 266+00 400 34 2.3 X 5 (CSG)-6 (CSF) 141.2 62 1,000 - 2,000 0 A120 314 Bell 267+15
Partial 
over

115 11.0 4.0 6.0 0 4.0 0.0 12 2.0 24.0 30 0.50 15.0 4.0 49.0 2.6 3.3 65.9 12 Replacing earth pressure sensors.

16 270+00 400 33 2.3 X 5 (CSG)-8 (TLD) 125.7 47 900 - 2,000 0 T086
Seattle City of - 

FFD
270+18 Over 18 11.0 4.0 6.0 4 4.0 16.0 0 2.0 0.0 60 0.50 30.0 0.0 52.0 2.6 3.3 68.9 13

17 275+00 500 42 2.9 X 5 (CSG)-8 (TLD) 106 29 800 - 1,700 0 T077 6th & Wall Building 274+91 Over 9 12.0 3.0 6.0 0 4.0 0.0 12 2.0 24.0 40 0.50 20.0 0.0 50.0 2.9 4.0 68.9 17

18 280+00 500 37 2.6 X 5 (CSG)-8 (TLD) 85.7 9 400 - 800 0 A108 Wallgreens 280+18 West 18 12.0 4.0 6.0 0 4.0 0.0 0 2.0 0.0 40 0.50 20.0 0.0 26.0 3.3 4.0 45.3 7

19 286+00 600 39 2.7 X 5 (CSG)-8 (TLD) 43.4 0 120 - 240 0 A104 233 6th Ave N 286+63 West 63 12.0 3.0 6.0 0 4.0 0.0 0 2.0 0.0 0 0.50 0.0 0.0 6.0 2.6 4.0 24.6 2

288+20 220 17 2 281.0 118.0 34 136.0 72 144.0 647 323.5 45.0 766.5 48.1 107.8 1203.4 162

Comments
Divers

Pros. Loc.

Cutter disc changesCloser "A"
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Section 1 – Seattle Tunnel Partners  Mission Statement 

Copyrighted © STP, INC.   Page 1 

Seattle Tunnel Partners is committed to the safety, health, and protection of our staff, employees, the 
general public, as well as our construction management and subcontractor partners and their respective 
workforces.  It is therefore expected that each person, of every tier and position, will commit to maintaining 
STP values, goals, and objectives, as outlined within the body of this Manual.  No single aspect of 
construction is of greater importance than the health and well-being of our construction workforce, staff, 
and the environment. 
 
The Mission of the STP Management Team, with respect to Health, Safety and the Environment, is the 
prevention of injury, illness, environmental impact, and property damage during all construction activities 
that are conducted at STP jobsites.  This Mission will be accomplished using a multi-dimensional approach 
to the management of safety, including the following: 
 
 Development of strong partnerships between STP, WSDOT and subcontractors
 Implementation of a comprehensive Environmental, Safety and Health Plan for construction 

activities
 A defined accountability and responsibility program that fosters safety ownership during 

construction
 A structured self-evaluation program for the purpose of monitoring and continuous improvement
 Development and maintenance of a training and education program specific to construction activities
 A defined set of company-wide goals and objectives related to the safety and health of the workforce
 Injury prevention through an intense focus on activity pre-planning at every level of construction 
 A subcontractor assessment process intended to increase the value of safety management systems
 Maintenance of strong, open communication lines where all interested parties add value to safety

 
The practices and programs listed above, in conjunction with a strong management commitment and 
maintenance of positive relationships will prove to be an invaluable asset to the STP, its partners, and its 
neighbors.  Meeting this goal will require steadfast dedication at every level of the construction projects, 
and begins with this commitment by the management teams at STP. 
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Section 2 – General 

Copyrighted © STP, INC.   Page 2 

A. Purpose  
 

1. This Manual has been developed by STP as part of a comprehensive Environmental, Health, 
and Safety Program dedicated to the prevention of injuries, illnesses, property damage, and 
environmental impact on the SR99 Bored Tunnel Project conducted by STP.  This Manual: 

a. Establishes the minimum safety, health and environmental guidelines, expectations, 
and responsibilities for construction projects. 

b. Establishes and communicates the list of goals and objectives to be achieved by 
construction projects. 

c. Outlines the minimum expected components of the Safety Management System(s) to 
be utilized by construction projects.  

d. Is intended to be a reference guide to be utilized by STP management and 
subcontractors during all phases of construction projects. 

e. Outlines the minimum responsibilities and duties of STP managers and 
subcontractors conducting operations on construction projects of STP. 

 
B. Scope  
 

1. This Manual applies to all construction, renovations, alterations, and demolition, regardless of 
value or volume, conducted by STP.   

2. All STP managers, subcontractors of every tier and their respective employees are required to 
comply with the requirements outlined in this Manual. 

3. Where conflicts exist between this Manual and federal, state, or local requirements or between 
this Manual and contractual language, the more stringent of the requirements shall apply. 
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Section 2 – General 

Copyrighted © STP, INC.   Page 3 

A. Definitions 
 

Code of Federal 
Regulations 
(CFR) 

The Code of Federal Regulations, as promulgated by the Occupational Safety
and Health Administration (Title 29CFR), the Environmental Protection
Agency (Title 40CFR), or the Department of Transportation (Title 49CFR). 
 
 

Competent 
Person 

One who is capable of identifying existing and predictable hazards in the
surroundings or working conditions which are unsanitary, hazardous, or
dangerous to employees, the public, and the environment, and who has
authorization to take prompt corrective measures to eliminate them. 
 

Construction 
Project or Project 

Any project involving construction, demolition, major renovation, or
alteration.  The term ‘construction’ is interchangeable with demolition, major
renovation, and alteration, except where otherwise noted. 
 

Contract The binding agreement, written or otherwise, between STP and the Owner
Included in this term are all associated documents and drawings referenced or
included in the contract.  The term ‘contract’ may also apply to agreement
entered between a prime-tier subcontractor and lower-tier
subcontractors/suppliers/vendors of any tier. 
 

Contract 
Documents 

Documents and drawings listed or included as part of the contract. 
 
 

CSM Dragados USA Corporate Safety Manager 
DART Days Away from work, Restriction of duty, or Transfer.  This term is used by

OSHA and the Bureau of Labor and Statistics for tracking and reporting of
these types of injuries.   
 

DUSA STP 
Employee Persons employed by the construction manager, general contractor,

subcontractor, vendor, supplier, or owner employee.  This term means any
person on the Project, except where specifically denoted. 
 

Employer Any entity employing workers at or in support of the construction project. 
 

EVP Dragados USA Executive Vice President 
Health and 
Safety Plan 
(HASP) 

The safety plan, owned by each individual contractor, which outlines the
requirements, policies, procedures, responsibilities, goals, and accountability
structure specific to this contractor.   
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Section 2 – General 

Copyrighted © STP, INC.   Page 4 

Insurance 
Company 

Any insurance company (OCIP or otherwise) that provides insurance
coverage for the construction project of contractor, regardless of tier.  This
term may include, but is not limited to, insurers for worker’s compensation,
general liability, excess liability, professional liability, or builder’s risk. 
 

Jobsite The property owned by, leased by, or under the control of the Owner on
which construction activities with respect to the project are being conducted
and/or areas and ways contiguous thereto.  Jobsite includes any work area set
up by the Owner for use by an authorized project contractor exclusively for
storage of material or equipment, or for on-site fabrication of material to be
used in the construction and all staging and project support areas.  Jobsite
does not include any permanent locations of any insured party other than the
Owner.  This term is interchangeable with ‘Project’ and ‘Site’. 
 

Manual This Construction Safety, Health and Environmental Requirements Manual. 
 

OCIP Owner-Controlled Insurance Program 
 

OSHA Occupational Safety and Health Administration, working under the authority
of the U.S. Department of Labor.  OSHA is responsible for the enforcement
of the Occupational Safety and Health Act of 1970, and charged with the
promulgation of standards under this Act. 
 

Owner .The owner of a project that is also party to the owner-contractor and owner-
designer agreements. WSDOT. 
 

Pre-Task Plan 
(PTP) 
 

The written plan developed by the worker/foreman/contractor performing any
operation.  This plan describes tools, equipment, materials, the steps or tasks
involved with the operation, the hazards associated with each step, and the
controls that will be utilized by the workforce to eliminate or minimize the
listed hazards. 
 

Project The property owned by, leased by, or under the control of the Owner on
which construction activities with respect to the project are being conducted
and/or areas and ways contiguous thereto.  Project includes any work area set
up by the Owner for use by an authorized project contractor exclusively for
storage of material or equipment, or for on-site fabrication of material to be
used in the construction and all staging and project support areas.  Project
does not include any permanent locations of any insured party other than the
Owner.  This term is interchangeable with ‘Jobsite’ and ‘Site’. 
 

Project Manager The individual designated by STP to manage a given project. Normally
includes administrative and technical responsibilities. 

Project Safety 
Manager 

The individual assigned by STP who is responsible for the oversight and
maintenance of the project safety program and its attributes.  
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Section 2 – General 

Copyrighted © STP, INC.   Page 5 

 
Project-Specific 
Health and 
Safety Plan 
(HASP) 

The safety plan, developed on behalf of the STP Project which outlines the
requirements, policies, procedures, responsibilities, goals, and accountability
structure specific to that project.  This Plan is incorporated as a contract
document into each lower-tier subcontract and agreement specific to the
project. 
 

Qualified Person One who, by possession of a recognized degree, certificate, or professional
standing, and who by existing knowledge, training, and/or experience, has
successfully demonstrated the ability to solve or resolve problems related to
the subject matter, the work, or the project. 

SHEMP Safety Health and Environmental Programs. These documents are an integral
part of the Site Specific Safety Plan. They will be used to define, Objectives,
performance indicators, potential impacts, legal requirements, operational
controls, authorities, responsibilities, training, records, documents, and
emergency response for all safety aspects.   
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Section 2 – General 

Copyrighted © STP, INC.   Page 6 

 
Safety 
Representative 

The individual assigned by the STP or the subcontractor who is responsible
for the oversight and maintenance of the project safety program and its
attributes.   This person may be an individual dedicated full-time to safety,
dependant upon project-specific or contractual requirements.  This term also
applies to subordinates of the Project Safety Manager.  
  

SFD Seattle Fire Department 
Subcontractor Any person or organization of any tier, having a direct or indirect contract

with STP or any subcontractor. The term subcontractor includes
subcontractors, vendors and suppliers of any tier performing work at the
project. 
 

Superintendent The person typically employed by STP, responsible for the general
coordination of work and labor forces.  This person may be a General
Superintendent overseeing other Superintendents, or an Area Superintendent
responsible for a defined operation or contractor. 
 

TRC Total Recordable Cases.  This term is used by OSHA and the Bureau of
Labor and Statistics for tracking and reporting of injuries and illnesses that
meet the defined criteria of a ‘recordable’ incident.   Commonly referred to as
‘OSHA Recordable’ rate. 
 

Visitor Any person who is not an employee of the Owner, construction manager,
STP, or subcontractor(s), working on the project.  This term includes
salespersons, vendors, suppliers, architects, engineers, etc. 
 

WAC Washington Administrative Code 
WSDOT Washington State Department of Transportation 
Work Includes all matters and activities conducted on the construction project

required for the progress or completion of the project. 
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Section 2 – General 

Copyrighted © STP, INC.   Page 7 

 
B. STP Construction Safety Goals 
 

The STP Safety Department, in conjunction with STP Top Management has established a set of 
goals and objectives for all activities managed by STP.   
1. This project will clearly communicate to all project Employees the goal of zero fatalities and 

debilitating injuries, the ultimate goal of zero accidents and the incident/accident free 
workplace. 

2. The overall project goal for DART injuries/illnesses will be twenty-five percent (25%) lower 
than the most recent DART rate (as of project inception date), as published by the Bureau of 
Labor and Statistics, for the Standard Industrial Classification (SIC) Code 1600 – Heavy 
Construction.  This goal, along with regular updates, shall be clearly communicated to all 
project staff and Employees.  All project Employees shall be informed of the current DART 
rate at least twice monthly via postings and issuance of project alerts.  Project Management 
shall review the current DART rate as part of the Monthly Management Safety Meeting. 

3. The overall project goal for TRC injuries/illnesses will be twenty-five percent (25%) lower 
than the most recent TRC rate (as of project inception date), as published by the Bureau of 
Labor and Statistics, for the Standard Industrial Classification (SIC) Code 1600 – Heavy 
Construction.  This goal, along with regular updates, shall be clearly communicated to all 
project staff and Employees.  All project Employees shall be informed of the current TRC 
rate monthly via postings and issuance of project alerts.  Project Management shall review the 
current TRC rate as part of the Monthly Management Safety Meeting.  

4. The project will re-evaluate the goals on a yearly basis. The intent will be to focus on 
continual improvement towards the ultimate goal of zero accidents.   

 
If the project falls short of above-listed goals, Project Management shall develop and implement 
a ‘recovery plan’ with the purpose of meeting or exceeding the goal(s).  This plan shall include a 
description of methods, amendments, procedures, responsibilities, and an implementation schedule 
for the actions required to obtain the established goal(s).  It is the responsibility of the Project 
Manager and Superintendents to oversee the development and implementation of this plan, and 
to monitor the progress made towards achieving the established goal(s).  This plan shall be 
reviewed and updated/amended monthly by the project management team until such time as the 
goals have been met or achieved. 

 
C. Scope of Work 
 

. 
 

D. Submittals 
 

.   
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Section 3 – Aerial Lifts 

Copyrighted © STP, INC  Page 8  

A. General Requirements  
 

1. The use of all types of aerial lifts shall comply with OSHA 29CFR Part 1926.453 and WAC 
296-869 at a minimum.   

2. Training, by a person qualified on the subject matter, shall be provided for all Employees 
required to operate or work in or from aerial lifts.  Training shall include the following, at a 
minimum: 

a. The nature of hazards associated with the operation and use of the specific model 
being utilized;  

b. Pre-use inspection and maintenance requirements associated with the specific model 
being utilized;  

c. The proper operation and use of controls for the specific model being utilized;  
d. The nature of electrical hazards, including overhead lines, in the work area; 
e. Fall protection requirements for the equipment being utilized;  
f. The nature of falling object hazards associated with the use of aerial lifts;  
g. The nature of pinch point hazards associated with the use of aerial lifts, specifically 

the placement of hands and arms when the aerial lift is being operated; and 
h. The maximum allowable load rating, including personnel and materials for the 

specific model being utilized. 
3. Operators and occupants of aerial lifts shall carry verification of the aforementioned training 

while utilizing aerial lifts.  This verification shall be produced upon request. 
4. The hazards and hazard controls associated with the use of aerial lifts, specific to the 

operation at hand, shall be documented as part of the Pre-Task Plan (PTP), and shall be 
reviewed with the workforce prior to commencement of activities. 

5. All aerial lifts shall be inspected by the operator/supervisor prior to entry onto the project, in 
accordance with Section 11 – Equipment Safety.  Any aerial lift not meeting the initial 
inspection criteria shall be denied entry onto the project by the person(s) conducting the 
inspection.   

6. Aerial lifts shall be inspected by the operator each day prior to use, in accordance with the 
manufacturer’s requirements.  This inspection will be posted on the aerial lifts (see Section 
10.B – Equipment Inspections).  Aerial lifts not meeting inspection criteria shall be 
immediately taken out of service, locked, and tagged out, until appropriate repairs have been 
made. 

7. Any person observed utilizing an aerial lift in an unsafe manner shall be cause for the 
Foreman or supervisor to immediately halt the operation of the aerial lift, and conduct re-
training, at a minimum.  Training or re-training is the responsibility of STP Project 
Management. 

8. The area(s) below the basket or platform of aerial lifts shall be cordoned off using DANGER 
tape.  Danger signs informing project personnel of the overhead hazard shall be posted at the 
area perimeter. 

9. Any aerial lift operating on inclined/declined surfaces (within the manufacturer’s allowable 
conditions) shall have its wheels chocked to prevent movement. 

10. Aerial lifts shall not be used to hoist/raise/position materials outside of the basket or platform 
(exception: written certification from Mfg.).  The sum weight of all tools/materials/personnel 
shall not exceed the maximum load rating for the equipment. 

11. Operators or occupants shall not exit the basket or platform of aerial lift when in the raised 
position, unless ALL of the following criteria are met: 

a. The platform must rest on a stable surface; 
b. 100% fall protection must be available and utilized;  
c. The manufacturer does not disallow use of the equipment for this purpose. 

12. Modifications to aerial lifts are allowed only with the written, certified approval of the 
manufacturer. 
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Section 4 – Blasting 

Copyrighted © STP, INC  Page 9  

A. Compliance Requirements 
 

1. Blasting and the use of explosives will comply with OSHA 29CFR Subpart U and the WAC 
296-52 and the DUSA Blasting SOP at a minimum.      

2. STP will develop a program, specific to the project, which meets or exceeds the guidelines 
listed in this Manual.  This program shall be a SHEMP with supporting documentation.. 

3. All arrangements between the WSDOT and municipal officials will be finalized prior to the 
commencement of blasting activities. 

4. Prior to bringing explosives on site, the STP shall develop a blasting safety plan. As a 
minimum, this plan shall include the following: 

a. List the names, qualifications, and responsibilities of personnel involved with 
explosives; 

b. STP requirements for handling, transportation, and storage of explosives; types of 
explosives; employee training programs and certifications; types of explosives; 
schedule of activities and loading procedures; detailed blasting schedule; 
explosives transportation route(s); safety signals methods and locations; danger 
area clearance; methods for securing the site; seismograph, vibration and damage 
control; test shots, post blast inspection and misfire procedures; provisions for 
disposal of explosives, blasting agents, unused and associated material; and post 
blast ventilation requirements.    

c. Public relations requirements before and after blasting (e. g. community 
communication, protection of structures and personnel).  

 
B. Blaster Qualifications 
 

1. Blaster Qualifications shall conform to OSHA 29CFR 1926.901, WAC 296-52-64005 to 
64100 and SFD. Qualifications will be documented by the STP Project Manager and kept on 
file at the jobsite. The blaster shall be knowledgeable and competent in the use of each type of 
blasting method used at the project. 

 
C. General Requirements 
 

1. Only Qualified and authorized personnel shall handle or accept delivery of explosive or 
detonators. These personnel will be identified in the appropriate SHEMP, PTP and 
documentation will be kept by the Project Safety Manager. No other persons will be allowed 
in an area where explosives are being handled (min. 50 ft.) 

2. STP requires that the Explosives Inventory be utilized for record keeping purposes. 
3. Flammable gases/liquids, smoking, matches, fires or any spark or heat producing device shall 

not be allowed within 100 ft of explosives. 
4. Housekeeping must be maintained at all times. No fire shall be fought that may contact 

explosives. All employees will be evacuated a safe distance from the area. The Project 
Manager will include in the Emergency Action Plan. 

5. All explosives shall be accounted for at all times. The Blaster shall keep an accurate up to 
date record of explosives and detonators that are delivered, used and removed from the site. 
Appropriate authorities shall be notified of any loss or theft of explosives or detonators.  

6. Every reasonable precaution, including signage, flags, barricades, guards, flagmen, horns, and 
blasting mats shall be used to assure public and employee safety. Warning signs shall be 
posted around the perimeter of the blast area.  

7. Adequate signage, warning against the use of mobile radio transmitters shall be displayed on 
all roads with-in 1000 ft of blasting operations. 

8. Ground level blasting shall be done only in daylight hours. 
9. Explosives shall not be used underground in the presence of combustible dusts or gases.   
10. Empty boxes, paper and packing materials that have contained/held explosives shall not be 

reused for any purpose. They shall be burned or buried. 
11. If a misfire is found, the reentry team shall provide safeguards for excluding all employees 

from the danger zone. 
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Section 4 – Blasting 
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12. Loaded holes are required to be shot the same day.  
13. No person shall be allowed to re-drill holes which contain explosives. 
14. Air monitoring will be ongoing prior to and following the blast. This data will be maintained 

on the project and shared with the blasting team. 
 
D. Vibration and Damage Control 
 

1. Blasting operations in or adjacent to cofferdams, piers, underwater structures or other 
facilities shall be carefully planned with full consideration for all forces and conditions 
involved. 

2. Prior to ignition of vibration controlled blasting operations, a written plan for monitoring the 
operations shall be established.  

3. Where vibration damage may occur, energy ratio and peak particle velocities shall be limited 
in accordance with the state requirements. When any recording indicates either the energy 
ratio or the peak particle velocity limits have been exceeded, blasting shall be suspended and 
the designated authority shall be immediately notified. Blasting shall not be resumed until the 
probable cause has been determined and corrective actions taken. Where required by state 
regulations, scaled distances shall be determined before each shot and included in the records. 
Scaled distances shall not exceed limitations set by the State.  

4. Air blast pressure exerted on structures resulting from blasting shall not exceed 133 dB (0.013 
psi) 
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Section 5 – Competent Person 
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A. General Requirements  
 

1. A Competent Person, as defined by OSHA29CFR Part 1926.32(f), WAC 296-62-07728 and 
Section 2.C of this Manual, is required where employees are performing any of the activities 
listed below.  The Competent Person is responsible for inspection of the operations for 
which he/she is listed as the Competent Person, as well as identification and correction of 
hazards. 

2. Each STP Supervisor and Subcontractors of every tier are required to identify in writing 
the name of the Competent Person(s) assigned to the project, specifically for the following 
areas: 

a. Aerial Lifts 
b. Asbestos 
c. Bolting/Riveting/Fitting 
d. Blasting 
e. Concrete/Forms/Shoring 
f. Confined Space Entry 
g. Cranes/Derricks 
h. Demolition 
i. Electrical/LO/TO 
j. Excavation/Trenching 
k. Fall Protection 
l. First Aid/CPR 
m. Forklift Trucks 
n. Hazardous Materials/Waste Handling 
o. Hearing Conservation 
p. Ladders 
q. Lead 
r. Material Handling 
s. Rigging 
t. Scaffolding 
u. Tunneling 
v. Welding/Cutting 

3. Prior to commencement of project activities, STP management must complete the Competent 
Person Identification Form, for the project files.  Re-submission of the Competent Person 
Identification Form is required any time the Competent Person or alternate changes. 

4. The Competent Person Identification Form shall be posted in each project and subcontractor 
office, shanty, break room, or general area where Employees gather. 

5. For STP and each subcontractor, the Competent Person Identification Form shall be used 
to deliver a Tool Box Talk to the respective workforce, describing the roles and 
responsibilities of the Competent Person(s), as well as identification of the Competent 
Person(s) specific to that project.  This Tool Box Talk shall be re-delivered as necessary 
when changes to the project workforce are made. 
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A. Definitions  
 

1. Confined Space.  As defined by OSHA29CFR Part 1910.146(b) and WAC 296-809 is any 
space that meets all three of the following criteria: 

a. It is large enough and so configured that an Employee can bodily enter and perform 
assigned work;  

b. It has limited or restricted means for entry or exit; and 
c. It is not designed for continuous Employee occupancy. 

2. Permit-Required Confined Space.  As defined by OSHA29CFR Part 1910.146(b)and WAC 
296-809-800, is any space that meets any one of the following criteria: 

a. It contains or has a potential to contain a hazardous atmosphere;  
b. It contains a material that has the potential for engulfing an entrant;  
c. It has an internal configuration such that an entrant could be trapped or asphyxiated 

by inwardly converging walls or by a floor which slopes downward and tapers to a 
smaller cross-section; or 

d. It contains any other recognized serious safety or health hazard that could: 
e. Impair the ability to self-rescue; or 
f. Result in a situation that presents an immediate danger to life or health 

3. Entry.  Breaking the plane of the confined space entry point, with any part of the body. 
 

B. General Requirements  
 

1. All confined spaces, whether new installations or existing, shall be considered permit-
required, as defined by this Manual, until the competent person documents otherwise. 

2. STP and all Subcontractors who perform confined space entries shall comply with the 
requirements outlined in this Section, at a minimum, but may opt to comply with 
OSHA29CFR Part 1910.146(d) through (k) as an alternate means for compliance with this 
Section.    

3. STP and any Subcontractor requiring employees to enter a confined space is required to 
have a personal confined space entry safety program, specific to that operation, which meets 
or exceeds the guidelines listed in this Manual (PTP). This program shall be part of that 
Subcontractor’s HASP. DUSA will require a SHEMP. 

4. STP will maintain a log of all spaces on the project that are considered to be confined spaces.  
This log shall be updated each time a confined space is installed/fabricated/placed, etc.  Upon 
completion of the project, the master list shall be transmitted to the STP corporate safety 
manager.   

5. All confined spaces are to be labeled as such by STP project management (or the 
subcontractor).  The label shall consist of a ‘Danger’ sign, notifying project employees of the 
presence of the confined space and the requirement for permitted entry. 

 
C. Notifications 

 
1. Entry into existing confined spaces (i.e. owned/operated by WSDOT) requires notification to 

the owner or his designee.  It is expected that coordination between WSDOT and STP will 
take place prior to entry.  This coordination must include a review of the hazard associated 
with the space, the contents of the space, the location of critical systems located in the 
confined space, as well as a review of the operations to take place inside the confined space. 
The Project Safety Manager shall be notified prior to any confined space entry.   
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D. Entry Requirements 
 

1. The Competent Person shall require that all Employees involved in the confined space entry 
possess the knowledge and skill required to perform the duties for which they are assigned.  In 
addition, a PTP shall be completed prior to the entry.  At a minimum, the PTP and Confined 
Space Permit shall be used to conduct a pre-entry training and briefing for all crew members 
entering, attending, and/or supervising the confined space entry. 

2. The Confined Space Permit shall include the following information (Confined Space Permit 
Form): 

a. Date; 
b. Identification (name) of the Competent Person, entrant(s), attendant(s), and 

supervisor; 
c. Location of the confined space and the reason for entry; 
d. Verification that the opening/entry point has been barricaded; 
e. Verification and description of lock out/tag out for all potential energy sources 

located within the confined space; 
f. Identification of required safety equipment (tripod/winch, ladders, etc.) and personal 

protective equipment to be utilized by the attendants/entrants; 
g. Identification of the atmospheric testing for percent Oxygen (%O2), Lower Explosive 

Limit (LEL), Carbon Monoxide (CO) and other contaminants, including pre-entry 
and periodic testing; 

h. Identification of the physical, environmental, and health hazards associated with the 
confined space; 

i. The communication method(s) to be utilized between the attendant and the 
entrant(s), and between the attendant and emergency services; 

j. A description of ventilation requirements and methods used;  
k. Identification of rescue provisions, including phone numbers;  
l. Pre-entry notification requirements (WSDOT, local Fire Department, etc.) 
m. Identification of the cancellation time and post-entry notifications. 

3. Air monitoring shall be conducted prior to initial entry.  All air monitoring equipment must be 
calibrated within the specifications of the manufacturer, and must be current.  Air monitoring 
shall be conducted for oxygen (first), lower explosive limit; carbon monoxide, and any other 
potential contaminant that may be encountered in the confined space.  The following limits 
apply: 

a. Oxygen (O2):  Between 20.5% - 23.5%. 
b. Lower Explosive Limit (LEL): Less than 2% (based on Methane as reference gas) 
c. Carbon Monoxide (CO):  17 ppm (½  the OSHA PEL) 
d. Hydrogen Sulfide (H2S): 5 ppm (½  the OSHA PEL) 
e. Other Contaminants:  ½ the OSHA PEL or NIOSH REL. 

4. The pre-entry air monitoring assessment must be conducted without entering the confined 
space (i.e. the meter must be capable of pumping air across the sensors).  Air monitoring shall 
be conducted at the top (or entry point) of the confined space first, and then at the bottom and 
middle of the space to require that potential contaminants with varying vapor densities are 
assessed.  If contaminant levels exceeding the criteria listed above are encountered, the 
confined space entry plan (PTP) and permit must be re-assessed.  The source of the 
contamination must be identified and controlled, and the space must be ventilated.   NOTE:  
Engineering controls are considered to be the primary choice for protection of Employees in 
confined spaces.  Respiratory protection should be considered a secondary control, and should 
only be considered where engineering controls (e.g. ventilation) are found to be ineffective. 

5. Periodic air monitoring of the space is required.  For spaces with no known air quality 
concerns, the space shall be re-assessed following all breaks and changes in entry personnel, 
at a minimum.  Continuous monitoring is required in spaces where known contaminants are 
anticipated or present. 
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6. The confined space entrant must: 
a. Be adequately trained in confined space entry requirements; 
b. Understand the potential hazards and hazard controls associated with the confined 

space, including physical and chemical hazards; 
c. Understand his/her role as entrant, as well as his/her assigned tasks; 
d. Comply with the safety provisions outlined in the PTP and Confined Space Permit 

are adhered to by all employees; 
e. Maintain communication with the attendant at all times; 
f. Evacuate the space immediately upon notification by the attendant; 
g. Notify the attendant and exit the space immediately whenever a symptom/warning 

sign of exposure is recognized, an unexpected hazard arises, or an alarm is sounded. 
7. The confined space attendant must: 

a. Be adequately trained in confined space entry requirements; 
b. Understand the potential hazards and hazard controls associated with the confined 

space, including physical and chemical hazards; 
c. Understand his/her role as attendant, as well as his/her assigned tasks; 
d. Conduct periodic/continuous air monitoring of the space as required by the permit; 
e. Require that the safety provisions outlined in the PTP and Confined Space Permit are 

adhered to by all parties; 
f. Remain outside the confined space at all times and maintain communication with the 

entrants at all times; 
g. Order the evacuation of the confined space whenever a symptom/warning sign of 

exposure is recognized, an unexpected hazard arises, or an alarm is sounded. 
h. Summon the rescue team/emergency services when events warrant. 

8. The confined space supervisor must: 
a. Be adequately trained in confined space entry requirements; 
b. Understand the potential hazards and hazard controls associated with the confined 

space, including physical and chemical hazards; 
c. Train all Employees involved with the confined space entry in accordance with 

Section D.1 above; 
d. Verify that all entrants and attendants understand their roles and responsibilities; 
e. Verify that air monitoring has been satisfactorily completed; 
f. Verify that communication methods, between both entrant/attendant and 

attendant/emergency services are functioning; 
g. Verify that rescue personnel are available and trained; 
h. Monitor the entry to require that the established procedures are adhered to.  

9. Energy sources that pose potential risk to entrants shall be isolated, locked and tagged out in 
compliance with Section 7 – Control of Hazardous Energy (LO/TO).  A description of the 
potential energy sources and the controls used to isolate the energy shall be listed in the PTP.  
Potential energy sources include electrical, pneumatic, hydraulic, steam, water, gas systems, 
etc. 

10. Provisions for the rescue of entrants shall be made prior to entry.  Non-entry rescue is the 
preferred means for retrieval (i.e. tripod/winch, etc.).  Where non-entry rescue is not possible 
(due to the space configuration, opening size, number of entrants, etc.), provisions for rescue 
must be coordinated prior to entry.  These provisions may include coordination with the local 
Fire Department if this service is expressly agreed to by both parties.  Where the local Fire 
Department is not available for rescue, STP or the involved subcontractor is responsible for 
providing entry-rescue provision.  Where ‘in-house’ rescue services are provided, these 
services shall comply with the criteria listed in 29CFR Part 1910.146 and WAC 296-62-
50014.  
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A. Definitions  
 

1. Affected Employee.  Any employee whose assigned job or task requires him/her to operate or 
use a machine/equipment/system on which servicing, testing, or maintenance is being 
performed under lockout/tagout, or one who is working in the area where such servicing, 
testing, or maintenance is being performed. 

2. Authorized Employee.  The person or persons who locks/tags out machines, equipment, 
circuits, or systems in order to allow servicing or maintenance on that system, and one who 
has been trained in accordance with this Section.  The authorized employee is typically the 
controlling supervisor or Foreman responsible for overseeing any operation where the 
potential release of hazardous energy may occur.  

3. Hazardous Energy.  Energy, in any form, that when released in an uncontrolled or unexpected 
manner has the potential to cause injury or property damage.  Hazardous energy forms include 
electrical, fluid systems (water, coolant, process chemicals, etc.), pneumatic, gaseous, 
thermal, and gravity (e.g. raised loader bucket). 

4. Isolating Device.  Any device that physically blocks or stops the flow of hazardous energy.  
Isolating devices include breakers, valves, piping blanks/blinders, key switches, lever arms, 
etc. 

5. Lockout Device.  Any device that, when installed over an isolating device or as an integral 
block/blank in a piping system, positively restricts the isolating device from being energized 
or activated. 

6. Zero Energy.  The state of a machine, equipment, circuit, or system where lockout/tagout has 
been performed and where there is no possibility of hazardous energy release. 

 
B. General Requirements 
 

The Responsible Contractor is required to develop a control of hazardous energy program, specific to the 
project, which meets or exceeds the OSHA/WAC standards and the guidelines listed in this Manual.   

 
1. STP will develop a control of hazardous energy procedure, SHEMP, prior to the start of the 

project that meets OSHA and any other project specific requirements. 
2. STP and each Subcontractor requiring employees to perform LO/TO be required to have a 

control of hazardous energy safety program, specific to that Contractor’s operations, which 
meets or exceeds the guidelines listed in this Manual (PTP).   

3. The LO/TO Competent Person shall require that all Employees involved in the operation 
requiring lockout/tagout possess the knowledge and skill required to perform the duties for 
which they are assigned.  In addition, a PTP shall be completed prior to the operation.  

4. At a minimum, all employees shall be trained in accordance with the requirements of this 
Section and the applicable PTP prior to commencement of the operation.  The training shall 
include recognition of potential energy release sources, avoidance of energy release hazards, 
recognition of unsafe conditions that could potentially lead to the release of energy, types of 
lockout/tagout methods used for the operation, roles and responsibilities for affected and 
authorized employees, correct procedures for locking and tagging energized 
equipment/systems, and correct procedures for re-energizing systems and notifications. 

5. Locks used to lock out energized machines/equipment/systems shall be keyed differently, and 
only one key shall exist for each lock.  The key used to lock out equipment shall remain in the 
possession or under the control (i.e. in a key lock box) of the authorized employee until the 
system is re-energized. 

6. Tags used to identify locked machines/equipment/systems shall be ‘Danger’-type tags, and 
shall include the date, the name and phone number of the authorized employee, and the reason 
for the lock out. 

7. Service on corded tools and equipment will be deemed to be in compliance if the cord is 
unplugged and is in the possession of the person conducting the servicing. 

8. Where work on energized systems is required and necessary, the requirements outlined in 
Section 9.D shall be adhered to.  NOTE:  It is assumed that it is feasible and practical to 
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isolate, lock, and tag all hazardous energy sources, except those instances where continuity of 
service is essential to life and health.  

9. Where isolation or lockout/tagout of WSDOT equipment or systems is required, prior 
approval shall be obtained. 

 
C. Lockout/Tagout Procedure (Minimum Requirement) 
 

1. Achieve Zero Energy: 
a. Identify and locate all sources of energy that could affect individuals involved.   
b. The authorized employee shall notify all affected personnel that the equipment is 

going to be de-energized and accessed.   
c. Isolate and disconnect the main source(s) of power by breaking the primary power 

circuit/valve/pipe, etc.  NOTE:  For electrical disconnects, require that all loads are 
shed from the circuit prior to de-energization.   

d. Isolate and disconnect each separate power source of multiple power systems (e.g. 
pneumatic over hydraulic, electric over fluid, etc.) 

e. Release all residual energy remaining behind the power source (e.g. pneumatic, fluid, 
hydraulic, electrical capacitor, batteries, springs, etc.) 

f. The authorized employee (controlling supervisor) shall secure all power sources in 
the de-energized position with the proper lockout device (e.g. lock, circuit breaker 
hasp and lock, valve hasp and lock, etc.).  Multiple locks will be required when 
more than one trade or group must work on the same de-energized system.  
NOTE:  All affected employees have the right to place his/her own lock on any de-
energized system that he/she is required to work on. 

g. Each person who is protected by the lockout, or the authorized person, shall place a 
lock and tag on the source location.   

h. The person performing the lockout shall remain in possession of the sole key for that 
lock, and shall only work on the de-energized/protected equipment.  The lock can 
only be removed by the individual that performed the lockout, and only at the 
completion of the work (as noted below). 

i. Test the equipment, prior to working on it, to require that all sources of energy have 
been isolated.  This can be accomplished by attempting to energize the unit/system 
downstream of the isolating lock (i.e. at the unit), by electrically testing any circuits 
downstream, attempting to produce gas/water/steam flow in a line downstream of the 
isolating lock, etc.  No systems should be worked upon until positive recognition of a 
‘zero energy state’ is attained. 

2. Re-Energization of the System 
a. Once the task has been completed, the authorized employee shall require that all 

tools have been picked up/removed, all safety chains, guards, guardrails, warning 
signs, etc., have been re-installed, and all repairs have been made appropriately. 

b. The authorized employee shall notify all affected persons that the lockout/tagout 
device is going to be removed. 

c. The authorized person shall remove the lock and tag only after the above items 2.a 
and 2.b have been completed. 

d. Restart the equipment and inspect for proper function.   
3. Temporary Operation of a Locked Out Source 

a. The authorized person shall inspect the work area so that all personnel, tools, etc. are 
clear of the system. 

b. The authorized person shall notify all affected employees of the forthcoming system 
temporary energization (‘system bump’). 

c. The authorized person shall remove the lock from the system. 
d. The authorized person shall energize the system and conduct the ‘bump’ or system 

check. 
e. The authorized person shall immediately de-energize the system and replace the 

locks/tags.   
f. Inform all affected employees of the de-energization. 
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A. Definitions  
 

1. Demolition.  Any activity that involves the removal of structural members, architectural 
finishes, or mechanical/electrical/plumbing systems for the purpose of permanent removal or 
preparation for future construction/renovation activities. 

 
B. General Requirements 
 

1. Demolition activities shall comply with the requirements of 29CFR Part 1926.850 through 
1926.860 and WAC 296-155-775 thru 830 at a minimum. 

2. The STP or subcontractor Competent Person shall require that all Employees involved in the 
demolition operation possess the knowledge and skill required to perform the duties for which 
they are assigned.  In addition, a PTP shall be completed prior to the demolition operation.  
The PTP shall be reviewed with the work crews daily prior to the start of work, and where 
conditions change. 

3. Smoking is prohibited throughout demolition areas. 
4. Storage of flammable/combustible liquids and gases is prohibited in demolition areas. 
5. Accumulation of combustible materials and demolition debris is prohibited.  At a minimum, 

the demolition area(s) shall be cleared of combustible materials/debris at at the end of the shift 
and as needed. 

6. All piping, pits, crawl spaces or other spaces that may contain flammable or combustible 
gases shall be purged prior to commencement of demolition activities (e.g. natural gas piping, 
oil/water separator pits, etc.). 

7. Fire protection measures, in compliance with 29CFR Part 1926.150(c), shall be maintained 
throughout the course of demolition. 

 
C. Hazardous Materials Survey 
 

1. Prior to commencement of demolition activities, STP shall require that a hazardous materials 
survey has been conducted.  Hazardous materials include, but are not limited to the following: 
asbestos-containing materials, lead-containing materials, PCB-containing oils (transformers, 
light ballasts, etc.), mercury-containing switches and light tubes (fluorescent light tubes), 
radioactive isotope-containing exit signs and door-closers, Halon (and similar) fire 
suppression systems, water-based fire suppression systems where the water is contaminated 
with cutting oils, CFC-containing refrigerants, grease-coated surfaces (kitchen hoods and 
ceilings), grease traps, floor sumps (oil contamination), oil transformers, containerized 
hazardous chemicals, storage tanks, batteries, laboratory fume hoods and associated 
ductwork, and laboratory waste discharge lines. 

2. All hazardous materials shall be removed prior to demolition.  Where hazardous materials 
cannot be removed prior to demolition (e.g. lead-coated surfaces), a plan shall be developed 
by STP or subcontractor that details the procedures to be used for the safe handling and 
disposal of the material(s).  All hazardous materials that remain in the structure/demolition 
area during the demolition shall be clearly marked by the Subcontractor, signifying the 
presence of the hazard.  This will be done so that effective recognition and communication of 
the hazard takes place. 

3. A pre-demolition inspection of the structure/demolition area, specifically focused on 
hazardous materials, shall be conducted by the Subcontractor so that the listed material(s) 
have been removed.  In addition, the Subcontractor shall obtain a letter from the firm(s) or 
entity(s) responsible for oversight of the abatement/remediation activities confirming the 
removal of the listed material(s).  Demolition cannot begin until this letter(s) is received by 
STP and verified in the field.   
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D. Engineering Survey Report/Demolition Plan 
 

1. Prior to commencement of demolition activities, an engineering survey shall be conducted by 
a qualified person.  A written report shall be generated by the qualified person and submitted 
to the STP and demolition Subcontractor upon completion.  This report/plan must be 
received by STP and demolition Subcontractor at least two weeks in advance of the 
proposed demolition commencement date.   

2. STP must review this plan for thoroughness and accuracy, providing comments to the 
demolition Subcontractor and/or qualified person where appropriate. 

3. The engineering survey report/demolition plan must, at a minimum, address the following 
items: 

a. Building characteristics including construction type, structure size, number of 
stories, height, structural hazards or instabilities, basement, confined spaces, party 
wall locations, etc.; 

b. Adjacent structures that may be impacted by the demolition activities and required 
provisions for protecting those structures; 

c. Existing conditions/damage survey of adjacent structures/areas.  Any abnormal 
conditions or existing damages shall be documented/photographed and included in 
the engineering survey report; 

d. Detailed description of the sequence of demolition that requires structural stability 
throughout the entire demolition process, including identification of load bearing 
walls and elements; 

e. Temporary shoring and/or bracing procedures required during each phase of the 
demolition, including calculations; 

f. Maximum load-bearing capacities of the floors that will be loaded during the 
demolition operation.  Calculations must be made so that the maximum potential live 
load imposed on the floor(s) by the Subcontractor’s mechanical equipment or the 
dead load imposed by accumulated debris does not exceed the capacity of the 
floor(s); 

g. Public protection requirements including effective separation of the public from the 
demolition operation, re-routing of pedestrian or vehicular traffic, falling object 
protection, etc.; 

h. Debris removal methods and restrictions (e.g. debris chutes, floor openings, etc.) 
including protection for such; 

i. Dust suppression techniques to be employed during each phase of the demolition; 
j. Fall protection requirements, means, and methods; 
k. Employee access to demolition areas; 
l. Existing utility identification, including cut and cap verification; 
m. Identification and protection of utilities that must remain live or in service during the 

demolition operation.  NOTE:  Live utilities must be labeled in a manner that clearly 
identifies the status of the utility.  This label must be of a type that will remain in 
place throughout the demolition operation (i.e. paper signs may not be appropriate); 

n. Verification of abatement/removal of hazardous materials, as described in this 
Section. 

 
E. Pre-Demolition Walkthrough and Inspection 
 

1. Prior to commencement of demolition, or prior to commencement of each new phase of 
demolition, a pre-demolition walkthrough of the structure/demolition area shall be conducted.  

2. Required attendees for this walkthrough include the STP Superintendent (or his designee) 
responsible for the demolition, the Project Safety Manager, the demolition contractor’s 
Competent Person and Foreman (or Foremen), and the demolition contractor’s Safety 
Representative.   The WSDOT representative may elect to attend this walkthrough. 

3. The Pre-Demolition Walkthrough shall be documented by a checklist, showing that each 
person listed above is in agreement that all procedures and requirements are satisfactorily met.  
Demolition will not proceed until this checklist is complete and agreed upon.   
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A. General Requirements 
 

1. All electrical work and practices shall comply with OSHA29CFR Part 1926.400 through 
1926.449, WAC 296-155-426 thru 462, NFPA 70 – National Electric Code, NFPA 70E – 
Standard for Electrical Safety in the Workplace, and any municipal or state Electric Code.  
Where codes/regulations/requirements conflict, the more stringent guideline shall apply. 

2. The Responsible Electrical Contractor will develop an electrical safety program, specific to 
the project, which meets or exceeds the guidelines listed in this Manual.  This program shall 
become part of the HASP. 

3. Each Contractor ( STP or Subcontractor) requiring employees to use or install electrical 
equipment is required to have an electrical safety program, specific to that Contractor’s 
operations, which meets or exceeds the guidelines listed in this Manual.  This program shall 
be part of the Project Specific HASP. 

4. The employer’s Competent Person shall require that all Employees potentially exposed to 
electrical hazards possess the knowledge and skill required to perform the duties for which 
they are assigned.  In addition, a PTP shall be completed prior to any operation, any electrical 
hazards shall be clearly identified, and hazard controls defined.  The PTP shall be reviewed 
with the work crews daily prior to the start of work, and where conditions change. 

5. Only qualified electricians shall perform work on electrical equipment, systems, or circuits. 
6. The project electrical Contractor (or his lower-tier Contractor) shall be responsible for the 

safe installation, testing, and maintenance of all permanent and fixed temporary electrical 
services and components. 

7. Each individual Contractor is responsible for the inspection, maintenance, and use of 
portable electric power tools, equipment, extension cords, welding machines, and welding 
leads. 

8. Electrical equipment shall not be opened/serviced/repaired or otherwise handled until it has 
been de-energized, locked and tagged out, and verified to conduct zero energy.  Verification 
of zero energy (voltage testing/metering) is considered energized electrical work. 

9. Where work on energized systems is required and necessary, the requirements outlined in 
Section 9.D shall be adhered to.  NOTE:  It is assumed that it is feasible and practical to 
isolate, lock, and tag all hazardous energy sources, except those instances where continuity of 
service is essential to life and health.  

10. Cable tuggers/pullers/winches: 
a. All cable tuggers/pullers/winches must be accompanied by the user manual.  

Operators must have read and understand the manufacturer’s requirements outlined 
in the user manual. 

b. Only persons specifically trained and qualified shall operate cable 
tuggers/pullers/winches, etc. 

c. All rigging/ropes/chains/anchors, etc. used with cable tuggers/pullers/winches shall 
be rated to meet or exceed the maximum output force of the equipment being used.  
All equipment and rigging shall be inspected by the contractor’s Competent Person 
prior to use.  Defective or worn equipment shall not be used. 

d. All cable tugging/pulling/winching areas shall be cordoned off using danger tape and 
signs, or barricades while in operation in order to minimize the potential for injury in 
the event of a mechanical failure/line parting. 

11. Any connection to or interruption of service of an existing building distribution system 
requires prior notification to and authorization by WSDOT or facility manager.   
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B. Lighting and Illumination 
 

1. All areas within the construction site shall be illuminated to a minimum level of 5 foot-
candles.  First-aid stations, offices, office trailers, and shanties shall be illuminated to a 
minimum level of 30 foot-candles.   

2. Temporary lighting shall not be suspended by its cord, unless it is specifically designed to do 
so. 

3. All lamps/bulbs for general illumination shall be protected from incidental contact or damage 
using cages that fully encircle the lamp.  Open-bottom protective cages are not allowed. 

4. High intensity discharge (metal halide) fixtures, where used, shall be provided with a 
containment barrier that encloses the lamp, or provided with physical means that allows only 
Type O lamps. 

5. High intensity discharge fixtures shall be cycled off at least once per week for fifteen minutes 
or at frequencies prescribed by the manufacturer, whichever is more stringent.  The electrical 
Contractor shall maintain a log of cycle off times and dates. 

6. All lighting fixtures, wiring, devices, and equipment subject to dampness or wet locations 
shall be weatherproof and approved for outdoor use. 

7. All below grade structures shall have, at a minimum, illuminated exit signs (photo-
luminescent acceptable)/emergency lighting packs located at each exit stair/ladder, at each 
level. Underground/Tunnel lighting is addresses in Section 34.  

8. All temporary lighting wiring and fixtures must be removed upon completion of the 
construction. 

9. Underground lighting is addressed in Section 34. 
 
C. Temporary (Construction Use) Power 
 

1. Ground Fault Circuit Interrupters (GFCI): 
a. All 125 volt 15, 20, and 30 amp temporary power receptacles shall be protected by a 

ground fault circuit interrupter (GFCI) at the receptacle. 
b. Receptacles other than 125 volt 15, 20, and 30 amp shall be protected by a GFCI 

either at the breaker or the receptacle. 
c. Portable electric power units (spider boxes) shall have a GFCI at the unit receptacle, 

and the cord supplying power from the outlet (or panel if hard wired) shall be SO 
type.  The maximum length of power supply cords from the outlet to the spider box 
is fifty (50) feet.  Spider box power cords shall be protected from vehicular and 
pedestrian traffic, and shall be routed so as not to pose a tripping hazard. 

d. Portable generators shall have GFCI protection at the receptacle. 
e. Permanent power receptacles used during construction shall require the use of a 

portable GFCI, plugged into the receptacle.   
f. Unless otherwise agreed, the electrical Contractor is responsible to inspect all 

project fixed temporary GFCI receptacles and breakers at least monthly.  The 
inspection shall be documented, and an inspection log shall be maintained.  NOTE:  
A dated/initialed inspection sticker placed on the receptacle or next to the breaker 
shall be considered to be compliant with this requirement. 

2. Wiring Practices 
a. Underground temporary power feeds shall be in conduit, and further encasement 

analyzed.  Direct burial of temporary power feeds, regardless of the wire rating, is 
not allowed.  ‘Buried Electric Line’ detectable (i.e. metallic) warning tape shall be 
buried above the ductbank, no closer than twelve inches above the top of the 
ductbank.  If the top of the ductbank is less than two feet below grade, a fixed 
warning system shall be placed at grade. 

b. Underground temporary power feeds shall be surveyed following installation.  The 
location(s) shall be shown on a site plan or project utility drawing.  A copy of this 
plan/drawing shall be maintained by STP and the electrical Contractor.  If the 
ductbank is to remain following completion of the construction, the exact location 
shall be shown on the official project as-built drawings, and transmitted to WSDOT. 
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c. All temporary wiring shall be protected from accidental contact or damage either by 
its placement and its securing method against a wall or deck, or by physical 
protection (conduit, wood box, etc.).   Temporary wiring shall be secured with non-
conductive materials. 

d. All receptacles shall be grounded.  All metal panels, boxes, covers, conduit, etc. shall 
be grounded. 

e. All wiring splices and repairs shall be made inside an approved box, or 
encapsulated/sealed with epoxy or vulcanizing insulation with an insulation value at 
least equal to that of the conductor.  Open splices or open repairs using electrical 
tape alone are not acceptable.  This applies to welding leads as well. 

f. Receptacles shall not be installed on branch circuits that supply power to temporary 
lighting. 

g. All holes, knock-outs, and unused openings in panels, boxes, cabinets, etc., including 
spaces where circuit breakers are missing, shall be effectively protected with 
approved covers.  Electrical tape or cardboard is not acceptable. 

h. NOTE:  In order to avoid working on energized electrical systems, it is advised that 
electrical contractors responsible for temporary electric power design the temporary 
system (and sub-system) so that electricians can make up circuits outside of the panel 
(Example:  Wire all circuits into a trough or junction box outside the panel, thus 
eliminating the need to remove the panel cover to add a new circuit; design and 
install temporary outlets so that they may be relocated as work progresses, without 
having to remove and re-install the outlet box and wiring back to the panel). 

3. Access, Labeling and Signs 
a. Panels shall be locked to prevent unauthorized access.  Danger signs shall be placed 

on the panel door warning project employees of the potential electrical hazard. 
b. Electric vaults, electric/switchgear/transformer rooms/cages/shacks, shall be locked 

to prevent unauthorized access.  Danger signs shall be placed on the panel cover 
warning project employees of the potential electrical hazard.   

c. Receptacles shall be labeled or marked with permanent marker, showing the panel 
number/location and the breaker from which the receptacle is powered. 

d. Circuit breakers shall be labeled to show the receptacle/system/tool they control. 
e. Circuit breaker panels shall be labeled to show the voltage they contain, and the 

location from which power is fed to the panel. 
4. Power Cords and Tools 

a. All power tools and extension cords must be grounded, unless double insulated. 
b. All power tools, equipment, and extension cords must be inspected for damage by 

the user prior to the tool’s use.  Any tool/equipment/cord found to be damaged shall 
be tagged and removed from service until repairs have been made, or discarded.   

c. Flexible cords shall not be routed through holes in the floor or wall.  Where cords are 
routed through a door or window, protection shall be provided that prevents damage 
to the cord. 

d. Flexible cords, including portable electric power unit (spider boxes) cords shall not 
be run across a walkway, aisle, stair, or ladder entrance.  Where it is necessary to 
cross a walkway, aisle, stair, or ladder entrance with a flexible cord, the cord must be 
suspended at least seven feet above the walking surface. 

 
D. Energized Electrical Work 
 
Energized electrical work shall comply with the requirements established in NFPA 70-E, Article 130.  
Energized Electric Work Permit may be used to satisfy the requirement of Article 130.1(A). 
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A. Definitions 
 

1. Asbestos. A naturally occurring, mostly fibrous mineral that is durable and resistant to heat, 
fire, and many caustic chemicals.  Because of these properties, asbestos and asbestos 
containing materials (ACM) are found in materials used as fireproofing, insulating agents, and 
many other building materials.  Materials containing 1% asbestos or more by weight are 
regulated. 

2. Chlorofluorocarbon (CFC). Any product containing ozone depleting refrigerants including, 
but not limited to, Chlorofluorocarbons (CFC) and Hydrochlorofluorocarbons (HCFC). 

3. Combustion Units. Units including, but not limited to, boilers, heaters, emergency generators 
and kilns. 

4. Emission Control Devices.  A device installed on diesel-powered non-road construction 
equipment either included on the EPA Verified Retrofit Technology List 
(www.epa.gov/otaq/retrofit/retroverifiedlist.htm) or judged by WSDOT to be equivalent to 
the EPA standards. 

5. Environmental Protection Agency (EPA).  The federal agency responsible for protection of 
the environment. 

6. Halon.  The organic halide (bromotrifluoromethane, or Halon 1301) sometimes used as a 
gaseous fire suppression agent. 

7. Hazardous Waste Generator (or primary Generator).  Any person, by site, whose act or 
process produces identified or listed hazardous waste or whose act first causes a hazardous 
waste to become subject to regulation. 

8. Incidental Spill.  Any spill meeting all of the following criteria: 
a. Personnel are familiar with the hazards associated with the spilled material; 
b. Containment/response does not pose potential health and safety hazards (e.g. fire, 

explosion or chemical exposure); 
c. A small quantity (less than 10 gallons) of material is spilled/released which DOES 

NOT reach the environment or pose potential health hazards; and 
d. Spilled/released material can be readily absorbed, neutralized, or otherwise 

controlled at the time of release by employees in the immediate area or by 
maintenance personnel. 

9. Lead-based paint (LBP). Any paint containing any measurable amount of lead.  Under OSHA, 
lead-based paint is considered a potential health hazard to Employees involved in dust 
generating removal of lead painted building components.  

10. Licensed Site Professional (LSP). The person responsible for the oversight, testing, and 
management of contaminated soils and groundwater . 

11. New York City and/or State DEP).  The New York city/state agency responsible for the 
protection of the environment. 

12. Non-incidental Spills.  Any spill that meets either of the following criteria: 
a. Major spills/releases (i.e. greater than 10 gallons) that do not reach the environment 

or 
Any amount of spilled material that escapes to the environment (including drains, sumps, soil, etc.). 

 
 
B. General Requirements 
 

1. All STP employees and Subcontractors performing work on  this project shall comply with 
all applicable federal environmental regulations (EPA, OSHA, etc.), state environmental 
regulations and local environmental regulations and ordinances (as appropriate) as well as the 
WSDOT-specific guidelines and specifications outlined in the following Sub-Sections. 

2. The requirements included in the following Sub-Sections have been developed to aid 
Dragados Managers and Subcontractors in navigating through relevant environmental 
regulations and potential environmental issues that may arise over the course of construction, 
therefore helping to minimize the overall impacts to the environment and the general public.  
Where codes/regulations/requirements conflict, the more stringent guidelines shall apply. 
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3. Where an Employee is potentially exposed to contaminants by inhalation, ingestion, 
absorption, or injection, the Employer shall show through either an initial or negative 
exposure assessment that over-exposure has not taken or will not take place.  The exposure 
assessment shall be documented, and the exposure assessment records shall be retained in the 
project files.  The following shall be documented, at a minimum: 

a. Contaminant(s) of concern and their associated permissible exposure limits; 
b. Date of exposure assessment; 
c. Description of the operation for which the contaminant is assessed; 
d. Engineering controls in place during the assessment period; 
e. Administrative controls in place during the assessment period; 
f. Personal protective equipment worn or used by the employees; 
g. Biological monitoring results (pre and post-assessment); 
h. Environmental conditions during the assessment period; 
i. Collection method(s) (i.e. sampling method or test method); 
j. Analysis method(s); 
k. Analysis result(s); 
l. Comparison of contaminant analysis to the protection factor(s) for the personal 

protective equipment used; 
m. Employee notification method(s). 
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C. Air Emissions 
  
1. Construction Vehicle Emissions 

a. All motor vehicles and construction equipment shall comply with all pertinent local, 
state and federal regulations covering exhaust emission controls and safety. 

b. Diesel-powered non-road construction equipment with engine horsepower (HP) 
ratings of 60 HP and above, which is located or used on the project for a period in 
excess of 20 working days, may need to be retrofitted with Emission Control 
Devices in order to reduce diesel emissions. (Defined in contract documents) 

c. All diesel fuel used on the project site must be ultra low sulfur diesel which contains 
no more than 15 parts per million (ppm) sulfur (defined in contract documents).  

d. The Project Manager should submit monthly reports, as required, to WSDOT, 
updating the list of non-road diesel-powered construction equipment and the 
emissions control devices installed on that equipment.  The report should also 
include the quantity of diesel fuel used and any addition or deletion of non-road 
diesel equipment shall be indicated in the report (Defined in contract documents). 

e. STP and Subcontractors  shall use methods to control nuisance odors associated 
with diesel emissions from construction equipment including the following: turning 
off diesel combustion engines on construction equipment not in active use, and on 
trucks that are idling while waiting to load or unload material for five minutes or 
more, as stipulated in the State anti-idling law (exceptions include: vehicles being 
serviced, vehicles making deliveries that need to keep their engines running, and 
vehicles that need to run their engines to operate accessories); locating diesel 
equipment away from the general public and sensitive receptors (e.g., fresh air 
intakes, air conditioners and windows). 

f. STP and all Subcontractors will maintain all equipment, trucks and other vehicles 
in such a manner as to minimize pollutant emissions. 
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D. Asbestos Identification and Abatement 
 

1. Structure owners and managers are required to maintain ACM in good repair to prevent the 
release of asbestos fibers, or if disturbance of ACM for repair purpose must take place, 
activities are required to adhere to current asbestos regulations. 

2. STP Project Manager should notify WSDOT prior to initiating any construction, renovation, 
and/or demolition work.  WSDOT should provide a specific asbestos inspection report for 
work in those areas in question identifying, before work is begun, the presence, location, and 
quantity of asbestos-containing or potentially asbestos-containing materials (ACM) that 
would be specifically impacted by the pending work of the contract. 

3. Prior to commencement of the work, the Contractor shall make all required notifications and 
secure all required permits for asbestos abatement activities. 

4. The abatement Contractor will be responsible to pre-abate all identified asbestos containing 
materials in accordance with all applicable regulations.  

5. Asbestos Contractors shall coordinate with the STP Project Manager for specific 
requirements regarding asbestos abatement work.   

6. The abatement Contractor shall not disturb, damage, or otherwise handle any suspect 
asbestos-containing materials unless such activities are part of its contracted work and the 
Contractor is specifically trained to conduct asbestos abatement work. 

7. Asbestos waste shall be handled and managed in accordance with all federal, state, and local 
regulations and ordinances.  The Contractor shall coordinate with the STP Project Manager 
for disposal of asbestos-containing waste. 

8. The following suspect materials are assumed to contain asbestos, until analytical data shows 
otherwise: 

a. Acoustical and decorative plaster 
b. Adhesives 
c. Base flashing 
d. Boiler, breeching, and pipe insulation 
e. Bridge bearing pads 
f. Caulking/putties 
g. Ceiling tiles and lay-in panels 
h. Cement pipes and cement wallboard 
i. Chalkboards 
j. Cooling towers 
k. Electrical panel partitions, electrical cloth, and wiring insulation 
l. Elevator equipment panels and brake shoes 
m. Fireproofing materials, including gaskets, fire blankets, fire curtains, fire doors, etc. 
n. Flooring backing, construction mastics, and asphalt floor tile 
o. Heating and electrical ducts 
p. HVAC duct insulation, flexible fabric, and flexible fabric connectors 
q. Lab hoods, benches and gloves 
r. Packing materials (wall/floor penetrations) 
s. Roofing shingles and felt 
t. Spray-applied and blown-in insulation 
u. Taping, spackling, and joint compounds  
v. Textured paints/coatings 
w. Thermal paper products 
x. Vinyl sheet flooring and floor tile 
y. Vinyl wall coverings 
z. Wallboard 

9.STP Project Manager must, within 24 hours, convey to WSDOT any information they newly 
discover concerning the presence, location and quantity of asbestos-containing or potentially 
asbestos-containing materials. 
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E. Dust Control 
 

1. Engineering controls will be implemented to help prevent airborne transmission of dust, 
mists, and vapors at all times, including nonworking hours, weekends, and holidays.  The 
Responsible Contractor shall treat all on-site soil that is disturbed by the operations, 
including stockpiled material, with wet suppression or other means to control dust in 
accordance with the applicable specifications and drawings that are included in the contract 
documents. 

2. Trucks will be cleaned upon leaving the site and entering paved public streets of all mud and 
dirt clinging to the vehicle body and wheels.  Runoff will be managed from equipment/wheel 
washing. 

3. Trucks will be loaded when arriving at and leaving the site in a manner that will prevent the 
dropping of materials or debris onto any public way. 

4. Transport equipment and loose materials will be covered so that materials do not become 
airborne during transit.  Spills of materials in public areas will be removed immediately.  

 
F. Groundwater Management 
 

1. STP shall maintain groundwater levels within the allowable range, as per contract documents 
and permits.  STP will monitor groundwater levels before and during construction on a 
routine basis, as necessary to confirm compliance. 

2. The discharge of pumped groundwater shall be performed in accordance with all required 
federal, state, and local permits and approvals.  It shall be done in a manner that will not 
impact the environment, cause nuisances, or create safety concerns to the neighborhood. 

 
G. Hazardous Materials and Hazardous Waste Management 
 

1. Hazardous Materials 
a. Each Contractor is responsible for the proper removal and disposition of all surplus 

chemicals (e.g., paints, lubricants, and cleaning products) that they bring on-site as 
part of the work.  No Contractor shall use any drain, pipe or plumbing fixture for 
the disposal of any waste materials.  No chemicals that a Contractor brings on-site 
shall remain on jobsite property at the completion of the work (unless authorized by 
WSDOT in writing).  

b. STP shall review all contract documents (specifications, drawings, referenced 
reports, etc.) for the presence and locations of the hazardous materials that have been 
identified by the Owner or Owner’s representative (e.g., asbestos, lead-based paint, 
oil, etc.).  STP shall retain/subcontract the appropriate trained personnel to pre-abate 
all identified hazardous materials that are scheduled to be impacted by the work in 
accordance with the applicable specifications and drawings included with the 
contract documents. 

2. Hazardous Waste 
a. STP will manage all hazardous waste in accordance with all applicable federal, state, 

and local regulations, including but not limited to the State Hazardous Waste 
Regulations and the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). 

b. Hazardous waste generated by a Subcontractor as part of its work is the 
responsibility of that Subcontractor. 

c. The Contractor shall have primary generator responsibility for all such hazardous 
waste, except for waste that is abated from WSDOT property (e.g., lead paint, 
asbestos, contaminated soil). 

d. STP will develop a Hazardous Waste Plan as needed that identifies all procedures 
for the safe handling of hazardous waste.  The Hazardous Waste Plan shall describe 
the responsibilities related to hazardous wastes and shall include, but is not limited to 
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the following: identification of those wastes classified as hazardous waste in 
accordance with all applicable regulations; proof of registration with EPA and/or 
DEP as a generator of hazardous waste and/or waste oil; and certification of 
appropriate hazardous waste training for all Employees.  The Hazardous Waste Plan 
will be under separate cover from the Project-Specific HASP. 

e. The Superintendent will establish hazardous waste storage area(s) designated to 
safely store hazardous wastes.  The Project Safety Manager shall visually inspect 
these areas weekly and document the inspections in an on-site log.  The area shall be 
equipped with adequate signage, secondary containment, and an appropriately sized 
and compatible spill kit. 

f. Containers of hazardous waste shall be properly labeled, stored on a secondary 
containment device, maintained in good condition and kept closed at all times. 

g. Each Contractor (STP/Subcontractor) shall be responsible for coordinating the 
shipment of all hazardous waste where they have Generator responsibility, including 
signing all hazardous waste manifests.  A copy of all hazardous waste manifests shall 
be provided to the Project Manager. The Project Manager will provide the 
WSDOT with copies of all manifests for hazardous waste shipped under the 
WSDOT EPA ID number. The WSDOT representative must sign all related 
manifests.  

3. Transporting Hazardous Materials and Hazardous Waste 
a. Only Contractors licensed to transport hazardous materials/waste shall be permitted 

to transport hazardous materials/waste.  Transportation of hazardous materials/waste 
shall comply with US DOT regulations and requirements. 

b. At no time shall the Contractor transport hazardous materials via public or private 
roads in a manner that could result in an unsafe condition for personnel or the 
environment. 

c. Transportation of hazardous materials shall be conducted in accordance with all 
applicable regulations for proper packaging, marking/labeling, handling, and 
documenting. 

d. WSDOT and each Generating Contractor are responsible for ensuring that proper 
shipping papers (bills of lading or hazardous waste manifests) accompany shipments 
of hazardous materials and that a 24-hour emergency contact is available to address 
transportation related emergencies. 

 
H. Lead Paint Abatement 
 

1. Unless WSDOT provides a specific lead-paint inspection, the STP shall assume that any 
painted surface they come in contact with is coated with lead-based paint, except where the 
paint was installed by a Contractor as part of the work and the paint is known not to contain 
any level of lead. 

2. No Contractor should perform any intrusive, dust-generating work (e.g., drilling, cutting, 
sanding, and brazing, scraping, demolition) on painted surfaces unless the surface has been 
confirmed to be non-lead or unless such work is part of the contracted work and they are 
specifically trained to do so. 

3. Any painted surfaces that have loose, flaking, chipping, or otherwise non-intact paint should 
not be impacted by the Contractor and should be reported to WSDOT immediately. 

4. Lead paint abatement Contractors shall coordinate with the STP Project Manager for 
specific requirements for lead abatement work, including procedures for containerizing, 
testing and shipping LBP.   

 
I. Soils Management 
 

1. STP and all Subcontractors will comply with all applicable federal, state, and local 
regulations and ordinances regarding the excavation and off-site management of soils 
removed during the course of their work.  Each Contractor is highly encouraged to re-use 
soils in the work area, if practical. 
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2. If the Subcontractor determines that the work involves the excavation and off-site 
management of soils, the Subcontractor must first coordinate with the STP Project 
Manager for the proper characterization and management of soils.  A pre-characterization 
plan may be necessary to characterize the soils prior to excavation.  Preparation and 
implementation of this plan must be under the direction of a Qualified Person. 

3. Prior to excavation, the Subcontractor shall determine the off-site disposal/recycling facility 
for the soils. STP Project Manager should contact WSDOT for any listing of approved soil 
management facilities.  Those facilities should be given priority. Should the Contractor 
identify another suitable facility which is not identified on this list, STP should obtain prior 
approval of the facility by WSDOT. 
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J. Spill Prevention, Control, and Response 
 

1. Spill Prevention 
a. Based on the inventory of oil and hazardous chemicals that will be brought on-site, 

the Superintendent shall have available equipment (e.g., secondary containment 
pallets, absorbent pads, absorbent booms, speedy-dry) that is suitable and sufficient 
to control a potential spill/release. 

b. Prior to the work, the Superintendent is responsible for identifying conveyances to 
the environment (e.g., sumps, storm/floor drains, etc.) and adequately minimizing 
spill potential to these areas through protection, diking, etc. 

c. STP and each Subcontractor is responsible for the proper storage and labeling of all 
flammable and combustible chemicals that are brought and/or stored on site to 
complete the work.  Such storage may require the use of safety containers, safety 
cabinets, and/or secondary containment.  Each Subcontractor shall also require that 
any incompatible chemicals are safely segregated.  Each Contractor is responsible 
for maintaining and securing all chemical containers and all chemical storage areas. 
This requires selecting locations and methods to minimize exposure to rainfall, 
surface water, and the ground surface or subsurface. Enclosures, shelters, and 
secondary containment should be used where appropriate.  The STP Project 
Manager has final approval (WSDOT may be informed as per contract documents) 

d. Each Subcontractor must use appropriate protective procedures such as double 
containment, employee training, overflow protection, and other measures as part of 
activities involving the use, storage, or handling of petroleum products, chemicals or 
other hazardous materials on Jobsite Property. 

e. Each Subcontractor shall require that employees are adequately trained in spill 
control and response procedures (PTP) as outlined in the following Sub-Section. 

2. Spill Control and Response 
a. In the event of a release or spill of oil or hazardous chemicals, the Subcontractor 

must follow all of the reporting requirements of the STP Project Site.. 
b. The Subcontractor shall extinguish all sources of ignition and isolate incompatibles 

or reactive chemical substances. 
c. The Subcontractor shall determine if the spill/release is incidental or non-incidental 

(refer to Section 10A – Definitions). 
d. For incidental spills/releases STP or the responsible Subcontractor shall conduct 

the following: attempt to stop or contain the spill/release at the source provided that 
doing so does not endanger anyone; prevent discharge of materials to environmental 
receptors including drains, sumps, soil, etc.; immediately notify STP Project 
Manager of all incidental spills/releases; and be responsible for the proper 
collection, storage and disposal of waste materials in compliance with EPA/DEP 
regulations, in cooperation with WSDOT. 

e. For non-incidental spills/releases the Subcontractor shall: immediately report the 
spill/release to the STP Project Manager, who will in turn notify WSDOT; and 
follow the steps for incidental spill/releases identified in Section 10.J.2.d above, 
provided that it is safe to do so. 

f. If it is deemed necessary to engage a professional spill cleanup company, STP will 
coordinate the cleanup with WSDOT. 

g. STP will coordinate, with WSDOT, all reporting to outside agencies and will 
conduct follow-up written notifications, if necessary.  This does not infer that STP is 
the Potentially Responsible Party.   

h. STP will conduct an incident investigation and coordinate with WSDOT on any 
actions that are required to prevent recurrence. 
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K. Storage Tanks (Above Ground and In Ground) 
 

1. Permitting for Storage Tanks 
a. The Contractor requiring use of the tank must be properly licensed and is required 

to perform the work and obtain the appropriate permits in accordance with all 
applicable federal, state, and local regulations and ordinances governing work 
involving the permitting of aboveground and underground storage tanks. 

b. Aboveground storage tanks and associated piping shall be properly installed and 
permitted in accordance with, but not limited to, State Fire Prevention Regulations. 

c. Underground storage tanks and associated piping shall be properly installed and 
permitted in accordance with, but not limited to, State Fire Prevention Regulations, 
the manufacturer’s instructions, and the “Petroleum Equipment Institute Publication 
RP100-97, Recommended Practices for Installation of Underground Liquid Storage 
Systems.” 

d. Prior to installation, the Contractor will require that a permit has been obtained 
from the Governing Agencies and/or the local Fire Department for heating oil tanks 
associated with fuel burning equipment. 

e.If the quantity of light or heavy fuel oil exceeds 10,000 gallons, the Contractor shall 
require that an application for registration and license has been submitted to the 
Governing Agencies, the local Fire Department, and/or the License Commission. 

f. For gasoline and diesel fuel, the Contractor shall require that a tank 
registration/permit has been submitted to the appropriate Governing Agencies and 
the local Fire Department. 

g. Design documents, including plans, schematics, notifications and permit 
applications, related to USTs must be submitted to the STP Project Manager who 
will review the submittals for compliance WSDOT permits and policies. 

h. The Contractor shall submit final closeout (“as-built”) documents to the STP 
Project Manager upon completion of the work. 

2. Above Ground Storage Tanks (ASTs) 
f. Where possible, tank-mounted suction-type pumps should be employed to prevent 

and minimize leaks from valves and fittings. 
g. Tanks should not be located directly under building eaves where they may be subject 

to falling snow or increased external damage from dripping water. 
h. To prevent and minimize oil spill and overfill, tanks shall have, at a minimum, one 

or some combination of the following: an audible high level alarm activated by a 
float switch at a specified fill level; a valve located within fill pipe access to close 
automatically at a specified fill level; a direct reading level gauge at the tank, which 
is visible from the fill pipe location; or secondary containment, capable of containing 
110% capacity of the tank. 

i. The tank systems shall have properly sized vent for emergency pressure relief. 
j. The tank should be protected from vandalism, collision and accidental damage if the 

unit has to be placed outside a building. This is generally accomplished with jersey 
barriers, bollards, or fences around the tank(s). 

3. Underground Storage Tanks (USTs) 
f. USTs shall be constructed of double-walled fiberglass-reinforced plastic (or equally 

protective compatible material suitable for the tank contents) in compliance with 
“Underwriters Laboratories Standard 1316; Standard for Glass-Fiber-Reinforced 
Plastic – Underground Storage Tanks for Petroleum Products,” or “American Society 
of Testing and Materials Standard D4021; Standard Specification for Glass-Fiber-
Reinforced Polyester Underground Petroleum Storage Tanks.” 

g. To minimize the risk of UST piping corrosion, piping systems shall be installed in 
accordance with American Petroleum Institute-API Recommended Practice 1632. 

h. Tanks shall be provided with overfill, and leak detection systems capable of 
minimizing the risk of oil spills. This means at a minimum, one or some combination 
of the following: A device which shall automatically shut flow into the tank when 
the tank is no more than 90% full; a device which shall alert the individual delivering 



Se
at

tle
 T

un
ne

l P
ar

tn
er

s S
af

et
y,

 H
ea

lth
 &

 E
nv

ir
on

m
en

ta
l R

eq
ui

re
m

en
ts

 M
an

ua
l 

 

Section 10 – Environmental & Occupational Health 

Copyrighted © STP, INC  Page 31  

product when the tank is no more than 85% full by restricting the flow into the tank 
or triggering a high-level alarm; and/or a continuous in-tank leak detection system 
installed in accordance with the manufacturers instructions and capable of detecting 
a leak or discharge of 0.20 gallons per hour with the probability of detection of 0.95 
and a probability of false alarm of 0.05 as determined by an independent testing 
laboratory using the EPA Standard Test Procedures for Evaluating Leak Detection 
Methods (EPA/530/UST-90/004 through 010) or other equivalent test procedures. 

i. The storage of chemicals in a Tunnel area are defined in Section 34. 
 
L. Storm Water Management 
 

1. STP will review and comply with any storm water permits that have been obtained by 
WSDOT prior to the start of work as required by contract. As part of the requirements for the 
Construction General Permit, the STP shall file a Notice of Intent (NOI) as well as comply 
with the conditions set forth in the site’s Storm Water Pollution Prevention Plan (SWPPP).  
STP will be responsible for conducting regular site storm water inspections as prescribed in 
the contract and further outlined in the applicable specifications and drawings included in the 
contract documents.  The following items shall be inspected during the course of Work: 

a. Post the EPA Permit Number or the Notice of Intent (NOI) form and the name of site 
contact person at the entrance to the construction site. 

b. STP will provide a copy of the completed NOI and the Storm Water Pollution 
Prevention Plan (SWPPP) to WSDOT as required.. 

c. The SWPPP is available on-site and is up-to-date. 
d. Work performed must adhere to the sequence of soil activities identified in the 

SWPPP. 
e. STP will report releases of hazardous substances to WSDOT who will evaluate the 

release and provide notification to EPA and/or DEP, if applicable. 
f. STP will demonstrate that inspections of storm water control measures and discharge 

points are being performed by qualified personnel as stated in the SWPPP. 
g. When an inspection indicates an amendment to the SWPPP is necessary, STP will 

revise the SWPPP within 7 days of the inspection and provided updates to WSDOT 
as required. 

In addition, the Responsible Contractor must require the following: 
h. Disturbed areas have been stabilized. 
i. Storm drains have been protected. 
j. Materials stockpiles have been stabilized or isolated. 
k. Sediment/debris is not present or visible at drains or discharge locations. 
l. There is no evidence of sediment or loose gravel from site entrance onto the street. 
m. Chemicals or oils are not stored near storm drains/discharge locations/surface waters. 
n. BMPs (e.g. filter fabric, hay bales, silt fencing) are adequately maintained. 
o. Sediment ponds/traps are not filled beyond half capacity. 

Upon completion of work, the Contractor must file for a Notice of Termination (NOT) and 
provide all associated documentation to WSDOT as required. 
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M. Wastewater Management 
 

1. To the extent required by contract, STP will identify all wastewater streams for WSDOT and 
obtain, or assist in obtaining, approval for appropriate discharge permits.  

2. The discharge of any wastewater must adhere to these permit requirements and all other 
specific requirements which include but are not limited to the following: 

a. No discharge of PCBs; 
b. No discharge of mercury, silver or other metal-bearing wastewater; 
c. No discharge of highly corrosive substances (pH < 5 or pH > 10.5); 
d. No discharge of oils, fats, and greases above 300 milligrams per liter (mg/L); and 
e. No discharge of flammable materials that could create a hazard for waste water 

treatment works personnel. 
3. Each Contractor shall at all times protect excavations, trenches, buildings and materials, 

from rain water, ground water, backup or leakage of sewers, drains and other piping, and from 
water of any other origin and shall remove promptly any accumulation of water.  Each 
Contractor shall provide and operate all pumps, piping and other equipment necessary to this 
end. 

4. Wastewater discharges shall comply with the discharge regulations of the municipality 
responsible for the area.  Discharge of wastewater to the on-site waste disposal systems must 
be approved, in writing, by WSDOT. 

 
N. Water Use 
 

1. No user shall knowingly allow water to leak or run to unnecessary waste. 
2. Every user of the public water system or private water mains shall be subject to all federal, 

local and state regulations, as they apply, and to any established permits, charges, rates, fees 
and assessments.  Where regulations contain conflicting requirements, the most stringent 
requirements shall apply. 

3. Purified water from the public water system or private water mains shall be protected from 
potential hazardous contamination through proper connections to the piping network. 
Required protection may include installation of a backflow preventer under certain conditions. 

4. STP will not operate any hydrants, valves, curb stops or corporations, nor shall they draw any 
water from the system, without specific approval of the local authorities responsible for such 
use.  Only local authorities will operate valves, hydrants, corporations and curb stops unless 
otherwise directed by the local authorities. 

5. Water service and use may be further restricted under emergency conditions (e.g., drought, 
hurricane, flood) that may endanger the adequacy of supply and/or the public health, safety 
and welfare of the surrounding community. 
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A. Definitions 
 

1. Critical Lift.  Any hoisting operation  where the load weight exceeds 85% of the lifting 
device’s net capacity, where hoisting over a publicly-occupied structure, where two lifting 
devices are used in tandem to hoist a load, or where non-standard rigging practices are 
employed. 

2. Gross Capacity.  The capacity of a lifting device, excluding the weights of the main hook 
block, auxiliary hook/block, slings and rigging, main/auxiliary wire rope from boom tip to 
block, the stored jib weight, and the auxiliary boom head. 

3. Net Capacity.  The capacity of a lifting device, inclusive of the weights of the main hook 
block, auxiliary hook/block, slings and rigging, main/auxiliary wire rope from boom tip to 
block, the stored jib weight, and the auxiliary boom head. 

4. Operator.  The person(s) whose position/title/task assignment requires that he/she operate or 
control a piece of equipment or tool. 

5. Rigger.  The person responsible for configuring and rigging a load to be hoisted, as listed in 
Section 11.C below. 

6. Signal (Tag)-Person.  The person responsible for handling a hoisted load, whether through 
physical contact, or communication with an equipment operator, as listed in Section 11.C 
below. 

 
B. General Requirements 
 

1. At a minimum, the use of equipment and tools shall comply with the recommendations and 
requirements for safe use, as set forth by the manufacturer, or with the requirements set forth 
in this Manual, whichever is more stringent. 

2. STP shall require that the user’s manual for all equipment and tools shall be readily available 
at the project site.  For equipment/tools where this manual can be found on the manufacturer’s 
website, this will suffice in meeting this requirement.  

3. The employer’s Competent Person shall require that all Employees potentially exposed to 
hazards associated with the use of equipment and tools possess the knowledge and skill 
required to perform the duties for which they are assigned.  In addition, a PTP shall be 
completed prior to any operation, any equipment hazards shall be clearly identified, and 
hazard controls defined.  The PTP shall be reviewed with the work crews daily prior to the 
start of work, and where conditions change. 

4. It is the responsibility of each Contractor to require that all types of equipment are inspected 
prior to use, as recommended by the manufacturer.  It is the responsibility of the user of the 
equipment or tool to conduct an inspection of the tool prior to its use, regardless of previous 
inspections.  Damaged equipment and tools shall be tagged out and removed from service, 
and shall not be used until repairs have been made. 

5. STP will develop and implement a pre-entry inspection program for all types of motorized 
equipment, including motor vehicles utilized for project activities.  Each piece of equipment 
shall be inspected by the Project Safety Manager or his designee, and an inspection sticker 
or report will be placed onto the equipment, in a visible location.  At a minimum, the 
inspection shall document the presence/functionality/condition (if applicable) of the 
emergency brake, rollover protection, falling object protection, machine guarding, exhaust 
scrubber, steps to cab or engine, turn signals, lights, backup alarm, windshield/glass 
condition, anti-two block device, load chart, cable condition, drums/sheaves/sheave 
pins/pulleys, fire extinguisher, seat belts, as well as manufacturer listed safety items.  The 
inspection sticker/report shall show the date of inspection and the name, company, and title of 
the inspector.   

6. Fall protection is required for all maintenance/set-up activities where Employees are exposed 
to falls of greater than six feet. 
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C. Cranes and Hoisting Equipment 
 

1. General Requirements 
a. At a minimum, the use, inspection, set-up, and maintenance of cranes and hoisting 

equipment shall comply with 29CFR Part 1926.550, WAC 296-155 PART L, ANSI 
B30.5, and the manufacturer’s recommendations and requirements. 

b. The hoist path for all hoisting operations shall be pre-determined, and coordinated 
with the project Contractors to require that adequate clearance is given around 
hoisting operations.  This is the responsibility of the STP project management, in 
coordination with the Crew/Contractor performing the hoisting operation. 

c. No load shall be hoisted above any site personnel or critical equipment (e.g. storage 
tanks, emergency generators, etc.). 

d. All cranes, including main and auxiliary lines, and pile driving hoist lines, shall have 
an anti-two block device attached.  The anti-two block device shall be tested prior to 
each shift, as part of the equipment inspection. 

e. All loads shall have tag lines attached in order to control the load, unless it is 
determined that tag lines pose a greater risk to the safety of the load (i.e. 
entanglement of the tag line).  NOTE:  It is assumed that tag lines are feasible, and 
that entanglement hazards can be minimized through coordination of the hoisting 
path.   

f. Tag lines shall consist of a minimum 5/8” rope, and shall be free of knots.  Tag lines 
shall be of sufficient length to maintain control of the load where there is any 
potential for striking either the boom or a fixed object or the shifting of the load 
could cause hand injury. 

g. Suspended loads shall not be left unattended. 
h. Clear communication between the operator and the signal person shall be maintained 

at all times during hoisting operations.  The method(s) of communication shall be 
pre-determined and agreed upon by the operator and signal-person.  Only one signal 
person shall signal a crane at a time. 

i. The erection, jumping, and dismantling of tower and gantry cranes of all types 
requires a written procedure, compliant with the manufacturer’s recommendations 
and requirements.  This procedure must be submitted to the STP Project Manager 
and Project Safety Manager for review and approval prior to commencement of 
activities. 

2. Pre-Lift Considerations 
a. Operators of cranes and motorized hoisting equipment shall possess an appropriate 

license for the type of equipment that they operate.  Any crane operator on site shall 
possess a certification for the type of crane that he/she operates.  Documentation of 
these licenses/certifications shall be submitted to the Project Safety Manager prior 
to the use of the hoisting equipment. 

b. All hoisting activities, other than critical lifts, require the completion of a Crane 
Hoist Plan.  The Crane Hoist Plan shall be submitted to the Project Safety Manager 
as part of the PTP for the operation.  At a minimum, the items listed in Crane Hoist 
Plan Form, shall be addressed. 

c. All hoisting activities that meet the definition of a Critical Lift require the 
completion of a Critical Lift Plan.  The Critical Life Plan shall be submitted to the 
Project Safety Manager as part of the PTP for the operation.  At a minimum, the 
Critical Lift Plan shall address the items listed in Appendix I – Critical Lift Plan 
Form. 

d. No hoisting operation shall be permitted when wind gusts or sustained winds are 
equal to or greater than thirty five (35) MPH, or when they exceed the 
manufacturer’s recommendations, load chart, or Critical Lift Plan, whichever is more 
stringent. 

3. Set-Up 
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a. Cranes and hoisting equipment shall be set up on a firm, supporting surface.  This 
surface shall be in compliance with the manufacturer’s recommendations for the type 
of equipment and configuration used. 

b. Cribbing shall be placed beneath the outriggers of all cranes.  Cribbing shall be at 
least three (3) times the size of the outrigger pad, and shall consist of solid members.  
No voids shall be present beneath the cribbing. 

c. No crane shall be permitted to set-up or operate within ten (10) feet of an overhead, 
energized electrical line.   

d. The crane or hoisting equipment shall be level within one (1) degree, or within the 
manufacturer’s specifications, whichever is more stringent.  The levelness shall be 
rechecked at least three (3) times during the course of the work shift.  If during any 
of the levelness inspections, the crane or hoisting equipment is out of level greater 
than one (1) degree, the hoisting operation shall immediately halt, and the cause shall 
be determined and rectified.  Re-leveling the outriggers alone is not considered an 
appropriate response. 

e. The swing radius shall be free and clear of obstructions, and shall be cordoned off 
using either danger tape or high-visibility flagging and signs. 

4. Inspection 
a. Each crane, including pile driving rigs, shall have been inspected within the last year 

by a certified, independent testing agency. The inspection shall be submitted to the 
Project Safety Manager prior to its use on site.  For lattice-boom, tower, or 
gantry-type cranes, this inspection shall be completed after the crane’s set-up 
on the project. 

b. Each crane or hoisting equipment shall be inspected by the operator after set-up and 
prior to its initial lift, before each shift, and after any malfunction.  This inspection 
shall, at a minimum, comply with the manufacturer’s inspection guidelines, and shall 
be documented.  All inspection documentation shall be maintained on the project. 

c. If a near miss, incident, or unplanned event occurs at any time during the course of 
work, the hoisting operation shall halt, and the crane or hoisting shall be re-
inspected.  If crane tipping, shock-loading, side-loading, boom contact with any 
object, or drum/sheave binding occurs, the crane shall be taken out of service, and re-
inspected by a certified, independent testing agency. 

5. Load Rating and Capacity 
a. The load weight shall not exceed Eighty five (85) % of the crane’s net capacity, 

considering the boom length, angle, and load radius.  For hoisting operations that 
will exceed this capacity, a Critical Lift Plan must be completed. 

b. Computerized or electronic capacity-indicating or load-indicating devices, whether 
integral to the crane or not, shall not be used to determine the capacity of the crane.  
These instruments shall only be used to verify and confirm the capacities listed on 
the load chart. 

c. The crane’s capacity shall be determined using the shortest tipping access (i.e. over 
the side) that will be will be encountered during the hoisting operation.  The Crane 
Hoist Plan shall reflect this.   

d. The use of any outrigger configuration other than fully-extended is not allowed 
unless the manufacturer specifically allows otherwise, and a load chart is supplied 
for the configuration.  Where outriggers are used in other than the fully-extended 
position, and where the manufacturer does not recognize its use, capacities shall be 
based on the ‘on-rubber’ load rating.  

e. Where actual boom length falls between lengths shown on load chart, the Crane 
Hoist Plan shall be based on the next longer boom length. 

f. Where actual boom angle falls between angles shown on the load chart, the Crane 
Hoist Plan shall be based on the next shorter boom angle. 

g. Where the actual load radius falls between the radii shown on the load chart, the 
Crane Hoist Plan shall be based on the next longer load radius. 

6. Operator Responsibilities 
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a. The operator is responsible for proper crane mobilization, set-up, inspection, use, and 
requiring that the crane’s capacity is within the tolerances prescribed above.   

b. The operator must be involved in the pre-planning effort, including information 
required to complete the Crane Hoist Plan/Critical Lift Plan.  The operator shares in 
the responsibility to see that the load(s) are properly rigged, the hoisting path is clear, 
and the communication from/to the tag person is clear and understood. 

c. The operator must not engage in any activity that may divert his/her attention from 
the hoisting operation (e.g. talking on a cellular phone, etc.). 

d. The operator is responsible to immediately halt the hoisting operation if any 
condition or circumstance presents itself that may jeopardize the safety of personnel 
or property, or the integrity of the crane or hoisting equipment. 

7. Rigger Responsibilities 
a. The rigger is responsible for the daily inspection of rigging equipment, and for the 

proper configuration/use of rigging equipment for hoisting operations.   
b. The rigger is responsible for knowing and identifying the weight of items to be 

hoisted, and for requiring that the rigging used is of sufficient capacity. 
c. If defects/damages are observed in any of the rigging equipment used, the rigger is 

responsible for removing this equipment from service. 
d. The rigger is responsible for immediately halting the hoisting operation if any 

condition or circumstance presents itself that may jeopardize the safety of personnel 
or property, or the integrity of the crane or hoisting equipment. 

8. Signal-Person (Tag-Person) Responsibilities 
a. The signal-person is responsible for requiring that the hoist path remains free and 

clear of obstructions and that no personnel are allowed to walk or work under a 
hoisted load. 

b. The signal person is responsible for requiring that the signaling method used 
between him/herself and the operator is appropriate and agreed upon, and for 
maintaining constant communication with the operator. 

c. The signal-person is responsible for immediately halting the hoisting operation if any 
condition or circumstance presents itself that may jeopardize the safety of personnel 
or property, or the integrity of the crane or hoisting equipment. 

 
D. Elevators and Personnel Hoists 
 

1. At a minimum, the use, inspection, set-up, and maintenance of personnel hoists shall comply 
with 29CFR Part 1926.552, WAC 296-155 Part L, ANSI A10.4-196, and the manufacturer’s 
recommendations and requirements. 

2. Prior to installation of a personnel hoist, a review shall be conducted by a Registered 
Professional Engineer.  The review shall specifically include the foundation requirements and 
structural connection details.  The Engineer’s report shall be submitted to STP, the 
Subcontractor, hoist erector, and project structural engineer for review. 

3. An erection, dismantling, and inspection plan shall be submitted to STP prior to 
commencement of these activities.  The plan shall include, at a minimum, the procedures 
required to erect/dismantle/inspect the hoist, a list of the qualified individuals who will 
perform the work, a hoisting plan, and fall protection procedures to be employed. 

4. Riding on top of the car is not permitted except during the erection, dismantling, and 
inspection operations.  During these periods, the car may only be operated by the person(s) on 
the top of the car.  Operation of the car from inside the cab is not allowed. 

5. The designated operator(s) shall be trained in the use, daily inspection and maintenance, and 
emergency procedures associated with the operation of the personnel hoist.  This training 
shall be conducted by the manufacturer or his designee, documented, and a copy shall be 
provided to the STP upon completion.  Untrained operators shall not operate the hoist. 

6. For permanent elevator construction, the false car or temporary platform will be enclosed on 
all sides by guardrails and toeboards, in compliance with 29CFR Part 1926.502.  A removable 
front rail shall be provided on the car to provide access onto and off of the car. 
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7. For permanent elevator construction, any side or sides of the false car/temporary platform 
where potential pinch points or struck by hazards, including counterweight rails and car rails 
(at rollers) shall be enclosed and protected.  Where these protective devices must be removed 
to perform work, the car shall be locked and tagged out prior to removal, in accordance with 
Section 6 – Control of Hazardous Energy. 

8. For permanent elevator construction, a falling object protection system, consisting of a 
minimum of ¾” plywood and 2” framing, shall be installed above the car, and shall extend at 
least to the perimeter of the car floor. 

9. Following erection or installation, the hoist or elevator shall be inspected by the manufacturer 
or his designee, and shall be documented.  This inspection report shall be submitted to STP 
upon completion. 

E. Hand and Power Tools 
 

1. At a minimum, the use, inspection, set-up, and maintenance of hand and power tools shall 
comply with 29CFR Part 1926.300 through 1926.307 (or other applicable standard), and the 
manufacturer’s recommendations and requirements. 

2. The hazards and hazard controls associated with the use of hand and power tools, specific to 
the operation at hand, shall be documented as part of the PTP, and shall be reviewed with the 
workforce prior to commencement of activities. 

3. Operators of tools and equipment must be thoroughly knowledgeable and fully understand the 
proper use, inspection, maintenance requirements, and hazards associated with that tool/piece 
of equipment.  It is the responsibility of the Foreman and supervisor to require that the 
operator is competent prior to use. Where the operator does not demonstrate a thorough 
knowledge and understanding of the tool/equipment, a formal training session shall be 
conducted by the employer.  This training shall be documented. 

4. At a minimum, all tools and equipment shall be inspected prior to use by the operator.  Any 
tool or piece of equipment found to be defective or damaged shall be removed from service. 

5. All tools and equipment that use a toggle switch to power on and off shall be equipped with 
an emergency shut-off switch (push-stop or equivalent), whether standard or manufacturer-
approved retro-fit.  This includes, but is not limited to table saws, masonry saws, and portable 
cement mixers. 

 
F. Heavy Equipment 
 

1. At a minimum, the operation, inspection, set-up, and maintenance of heavy equipment shall 
comply with 29CFR Part 1926.600 through 1926.606, WAC 155-600, 605, 610, 615, 620 and 
the manufacturer’s recommendations and requirements. 

2. Operators of heavy equipment shall possess an Appropriate State License, for the type of 
equipment that he/she operates.  Operators of equipment to which these licensing 
requirements do not apply, including motorized buggies, aerial lifts, etc., shall be trained in 
accordance with the manufacturer’s requirements.  This training shall be documented and 
produced upon request.   

3. The hazards and hazard controls associated with the use of heavy equipment, specific to the 
operation at hand, shall be documented as part of the PTP, and shall be reviewed with the 
workforce prior to commencement of activities. 

4. Any person observed utilizing a piece of equipment in an unsafe manner shall be cause for the 
Foreman or supervisor to immediately halt the operation of the equipment, and conduct re-
training, at a minimum.  Training or re-training is the responsibility of the employer (STP or 
Subcontractor). 

5. Operators are required to wear seat belts at all times on equipment provided with such.   
6. The operator is responsible for proper equipment mobilization, set-up, inspection, and use. 
7. The operator must not engage in any activity that may divert his/her attention from the 

operation of the equipment (e.g. talking on a cellular phone, etc.). 
8. The operator is responsible for immediately halting the operation of the equipment if any 

condition or circumstance presents itself that may jeopardize the safety of personnel or 
property, or the integrity of the equipment. 
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9. Ground personnel working around heavy equipment shall wear a high-visibility, reflective 
vest at all times.   

10. Where heavy equipment moves forward and backward frequently, or where equipment enters 
and exits an area frequently, a designated walkway or path around this area shall be provided 
for site personnel not directly involved with the operation.  Where this is not feasible, a 
spotter shall be used to direct the equipment and personnel. 

11. Passengers or riders are not allowed on heavy equipment, unless specifically designed to do 
so. 

12. Back up alarms must be functioning at all times. In case of failure of an alarm, a spotter must 
be present during equipment operation to warn the operator and any passing personnel. 
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G. Ladder Safety 
 

1. At a minimum, the use, inspection, and set-up of ladders shall comply with 29CFR Part 
1926.1053, and the manufacturer’s recommendations and requirements. 

2. This Project will develop a ladder safety program, specific to the project, which meets or 
exceeds the guidelines listed in this Manual.   

3. The Competent Person shall require that all Employees potentially exposed to hazards 
associated with ladders possess the knowledge and skill required to perform the duties for 
which they are assigned.  In addition, a PTP shall be completed prior to any operation, any 
ladder-use hazards shall be clearly identified, and hazard controls defined.  The PTP shall be 
reviewed with the work crews daily prior to the start of work, and where conditions change. 

4. Portable ladders shall be Type IA (300 pound), minimum.  Job-made ladders shall be 
constructed in accordance with ANSI A14.4-1979.  Aluminum or metal ladders are not 
allowed on construction sites, except where the ladder is a fixed ladder, or part of a scaffold 
system. 

5. Ladders shall be inspected daily prior to use by the employee using the ladder.  Ladders used 
by the general workforce (i.e. access ladders and job-made ladders) shall be inspected by the 
STP competent person or owner of the ladder.  Ladders shall be inspected for damage, 
defects, wear, and cracks.  Damaged or defective ladders shall be tagged or marked as such, 
and shall be removed from service by the inspector. 

6. Work Practices (NOTE:  Work practices and ladder use/set-up shall also comply with 
Sections 13.K and 13.L of this Manual): 

a. When ascending or descending, the employee shall face the ladder, and shall 
maintain three points of contact.  Where tools or materials must be carried, they shall 
be carried in a tool belt/pouch, or shall be hoisted using a rope or handline.   

b. Employees must always work facing the ladders, and shall not straddle the ladder. 
c. Employees working from ladders must maintain their center of gravity (mid-section) 

between the vertical rails of the ladder.  Where this is not feasible, the requirements 
of Section 13.K shall apply. 

d. Stepladders shall be used in the fully open position, and placed on a firm, stable 
level. 

e. Stepladders shall not be used to access higher or lower levels, whether the ladder is 
fully open or not.  Job-made, fixed, or straight/extension ladders shall be used to 
access higher or lower levels.  NOTE:  See Section 13.L for ladder opening 
requirements. 

f. Straight/Extension and job-made ladders shall be secured at top and base when used 
to access higher or lower levels.  Where employees work from a straight/extension or 
job-made ladder, the base of the ladder shall be secured, or another employee shall 
steady the ladder at the base. 

g. Straight/Extension ladders shall be set at an angle of approximately seventy-five (75) 
degrees off horizontal when in use. 

h. Extension ladders sections shall not be separated and used independently.   
i. Ladders shall not be placed in front of doors or gates unless the door/gate is blocked 

open, locked (with signs placed), or guarded.  Means of egress and travel ways shall 
not be blocked without the consent and coordination of the STP Supervisor. 
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H. Motor Vehicles and Jobsite Transportation Rules 
 

1. At a minimum, the use, inspection, and operation of all motor vehicles shall comply with 
29CFR Part 1926.601(b), WAC 296-155-610 and the manufacturer’s recommendations and 
requirements. 

2. Operators of motor vehicles must possess a valid driver’s license, and obey both project and 
public rules regarding the safe operation of vehicles. 

3. Each vehicle that will be used on a project for either transportation or for material handling/ 
moving must possess a valid vehicle inspection sticker issued by vehicle’s state of 
registration.   

4. The operator must not engage in any activity that may divert his/her attention from the 
operation of the vehicle (e.g. talking on a cellular phone, etc.). 

5. All operators and passengers of motor vehicles are required to wear seat belts at all times 
while the vehicle is being operated. 

6. Transportation of persons in the back of pick-up trucks is prohibited. 
7. Motor vehicles shall not be used to transport compressed gas bottles on the project site, unless 

the bottles can be positively secured in the upright position. 
8. Motor vehicles shall not be used to pull or tow unless the vehicle and attachments are 

specifically designed to do so. 
 

I. Powder-Actuated Tools 
 

1. At a minimum, the use, inspection, and operation of powder-actuated tools shall comply with 
29CFR Part 1926.302(e), WAC 296-155-36313, 36319, 36321, ANSI A10.3-1970, and the 
manufacturer’s recommendations and requirements. 

2. The hazards and hazard controls associated with the use of powder-actuated tools, specific to 
the operation at hand, shall be documented as part of the PTP, and shall be reviewed with the 
workforce prior to commencement of activities. 

3. The substrate (e.g. concrete slab, steel, etc.) where powder-actuated fasteners are to be set 
shall be assessed against the type of fastener and the rating of the charge so that it is 
appropriate for the application.  This is the responsibility of the employer’s Competent 
Person. Documentation of this assessment shall be produced upon request.   

4. Operators of powder-actuated tools shall be trained in accordance with the manufacturer’s 
requirements, and shall possess a valid training card for the particular make/model being used.  
Documentation of training shall be carried by the operator, and shall be produced upon 
request. 

5. The tool and all associated safety devices shall be inspected tested each day prior to loading in 
accordance with the manufacturer’s equipment inspection and testing guidelines. 

6. Operators of powder-actuated tools shall don, at a minimum, safety glasses and a faceshield 
or tight-fitting protective goggles, in addition to other project-required protective equipment. 

7. The operator of the tool shall see that no other unprotected Employees are present in the 
immediate vicinity prior to firing. 

8. Immediately prior to firing the tool, the operator shall, in a loud voice, say ‘FIRE’ or 
‘FIRING’.  This will be repeated prior to each time the tool is fired. 

9. Where a powder-actuated tool misfires, the operator shall not attempt to reuse the same firing 
shot or cap.  The shot/cap shall be replaced, or the strip shall be forwarded. 

10. Spent or misfired shots/caps shall be placed into a container of water as they are generated, 
and disposed of properly at the end of the shift.  Spent or misfired shots/caps shall not be 
thrown or placed on the floor. 
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J. Rigging Equipment 
 

1. At a minimum, the use and inspection of rigging equipment shall comply with 29CFR Part 
1926.251, WAC 296-155-330, 570 and the manufacturer’s recommendations and 
requirements. 

2. The hazards and hazard controls associated with the use of rigging equipment, specific to the 
operation at hand, shall be documented as part of the PTP, and shall be reviewed with the 
workforce prior to commencement of activities. 

3. All rigging equipment shall be visually inspected prior to its use by a Competent Person 
designated by the employer.  Defective and/or worn equipment shall be removed from 
service.   

4. A formal, documented rigging inspection and inventory shall be conducted at least weekly by 
the Competent Person.  This documentation shall be retained on the project by the 
Responsible Contractor, and shall be produced upon request.   

5. Custom-designed or shop-fabricated lifting devices or rigging equipment, including scale pans 
and hoisting buckets, shall be proof-tested to 125 percent of its rated capacity.  The proof test 
shall be documented, including the test date, the name of the person overseeing the test, the 
configuration of the rigging during the test, a description of the load lifted and its weight, and 
the amount of time the device/equipment was subjected to the test weight.  The proof test 
shall have been conducted within the previous 12 months. 

6. The rated capacity shall be permanently affixed to the custom-designed or shop-fabricated 
lifting devices or rigging equipment. 

7. Where lifting eyes or loops are provided on the equipment or material to be hoisted, slings 
shall not be choked directly to the lifting eye or loop.  Shackles or hooks shall be used. 

8. All hooks shall have a self-closing safety latch which prevents attached slings from becoming 
inadvertently freed. 

 
K. Rotating and Non-Rotating Laser Use 
 

1. At a minimum, the use and inspection of lasers, both rotating and stationary, shall comply 
with 29CFR Part 1926.54, WAC 296-155-155 ANSI Z136.1-2007, and the manufacturer’s 
recommendations and requirements. 

2. The owner’s manual shall be kept with the equipment at all times, and shall be produced upon 
request. 

3. Laser users shall be trained and certified for the class of laser he or she is using.  Proof of 
qualification shall be maintained on the user, and shall be produced upon request. 

4. Where Class II or more powerful lasers are used, appropriate laser warning placards shall be 
conspicuously posted on the equipment, and laser warning signs shall be posted in the area 
where the beam reaches/affects. 

5. Where a certain model or class laser requires the use of a specific eye protection for 
protection against direct or reflected laser light, this operation shall be conducted only in an 
area where access is restricted to only the user(s), or shall be done off-hours.
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6.  
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A. Definitions 
 

1. Excavation.  Any operation involving digging, blasting, auguring, boring, drilling, pile 
driving, grading, plowing in, hammering, jacking, trenching, tunneling, demolition, or any 
other activity involving breaking or displacement of earth below grade. 

2. Trench. A narrow excavation (in relation to its length) made below the surface of the ground. 
In general the depth is greater than the width, but the width of a trench (measured at the 
bottom) is not greater than 15 ft. If forms or other structures are installed or constructed in an 
excavation so as to reduce the dimension measured from the forms or structure to the side of 
the excavation to 15 ft. or less (measured at the bottom of the excavation), the excavation is 
also considered to be a trench. 

 
B. General Requirements 
 

1. All excavation and trenching work and practices shall, at a minimum, comply with 
OSHA29CFR Part 1926.650 through 1926.652, including all appendices, and WAC 296-155 
Part N. 

2. STP will Issue an Excavation Permit for all excavations on this project.  
3. STP and each  Subcontractor requiring employees to work in or around excavations is 

required to have an excavation and trenching safety program (DUSA requires a SHEMP), 
specific to that Contractor’s operations, which meets or exceeds the guidelines listed in this 
Manual.  This program shall be part of the Contractor’s HASP. 

4. The Competent Person shall require that all Employees potentially exposed to excavation or 
trenching hazards possess the knowledge and skill required to perform the duties for which 
they are assigned.  In addition, a PTP shall be completed prior to any operation, hazards shall 
be clearly identified, and hazard controls defined.  The PTP shall be reviewed with the work 
crews daily prior to the start of work, and where conditions change. 

 
C. Pre-Excavation Requirements 
 

1. The appropriate locating agency shall be contacted prior to excavation, at any depth or by any 
means, at the appropriate time interval prior to the anticipated commencement of excavation 
activities.   

2. Prior to excavation, the excavation Contractor shall obtain an excavation permit from city or 
town, in accordance with any local requirements. 

3. Utility markings set by the utility owner or company shall be maintained through the 
completion of excavation activities.  Where utility markings will be disturbed or removed as 
part of the excavation or other construction activities, the excavation Contractor shall 
establish off-set marks to maintain the exact location of the utility.   

4. The location of underground structures and utilities, including the location(s) of shut-off 
valves/switches/devices shall be shown on a set of as-built drawings.  The as-built drawing 
shall remain in the possession of the Competent Person during all excavation activities, and 
shall be immediately produced upon request or during an emergency.   
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D. Excavation Requirements 
 

1. The Competent Person shall be present during all excavation activities.  The Competent 
Person is responsible for the following: 

a. Soil classification using at least one manual and one visual test, as prescribed in 
WAC 155-6641 Appendix A – Soil Classification.  NOTE:  Classification of soils is 
not required if the excavation activities assume the presence of Type C soils. 

b. Pre-excavation determination of the protective systems to be employed during all 
phases of excavation including sloping/benching, shielding, and/or shoring. 

c. Conducting a formal, documented inspection of the excavation as it progresses, at 
least once per shift for previously-opened excavations, after each rain or severe 
weather event, and when existing conditions around the excavation change. 

d. Assessment of potential atmospheric hazards prior to Employee entry.  Where the 
potential of atmospheric hazards exist, the excavation shall be treated as a permit 
required confined space, in accordance with Section 5 of this Manual. 

2. The owner’s manual and owner’s tabulated data for all shoring and shielding equipment being 
used shall be kept on the project, and shall be produced upon request. 

3. Excavations six (6) feet or greater in depth require fall protection, in the form of guardrails, 
around all openings.  Guardrails shall be installed as the excavation progresses.  Where 
Employees must enter the area between the guardrails and the edge of the excavation, they 
shall be protected by a personal fall arrest system. This requirement will not apply to 
excavations that are sloped 1 ½: 1 (H: V). 

4. The excavation Contractor shall place detectable warning tape (i.e. metallic) above any 
newly installed underground installation or utility.  The tape shall warn future excavators of 
the presence of the utility or installation, and shall be specific to the type of utility.  The 
warning tape shall be buried above the utility, no closer than twenty-four (24) inches above 
the top of the ductbank.  If the top of the ductbank is less than two feet below grade, a fixed 
warning system shall be placed at grade.  NOTE:  Contractual requirements may differ.  
Where conflicts exist between contract documents and this requirement, the more stringent 
shall apply. 

5. Where existing underground utilities or installations are exposed or uncovered, the excavation 
Contractor shall, prior to backfill, replace and/or repair the existing utility warning system 
(i.e. tape, ductbank markers, etc.) back to its original condition.  Where no warning system is 
encountered during the excavation, the requirements of D.4 above shall apply.  

6. A STP Excavation Permit is required for all excavations on the project, regardless of depth. 
The Project Safety Manager will issue to the competent person. This permit is to remain in 
the possession of the competent person throughout the excavation process.  
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A. Definitions 
 

1. Controlled Access Zone (CAZ).  An area in which fall hazards are present, where access to 
the area is limited to only those personnel required to perform the task at hand, and where 
personal fall arrest systems or personal fall prevention systems are used in place of guardrails 
or covers. 

2. Cover.  A protective device positively secured over a hole or opening on a horizontal surface, 
which once installed, prevents employees from falling through the hole or opening to a lower 
level, or prevents materials from being dropped through the hole or opening to a lower level.   

3. Feasible.  As it applies to fall prevention and protection, feasible shall mean possible. 
4. Floor Opening (Hole).  Any gap, void, or opening in a floor, roof, or other horizontal surface 

equal to or greater than two (2) inches in its least dimension. 
5. Guardrail.  A barrier erected in front of unprotected edges or around openings that prevents 

employees from falling to lower levels.  The term ‘guardrail’ includes top and mid-rails. 
6. Horizontal Lifeline.  A lifeline designed and installed in a horizontal manner, used as the 

connection point for a personal fall arrest system.   
7. Leading Edge.  The edge of a floor, roof, or formwork for a floor or other walking/working 

surface which changes location as additional floor/roof/decking/formwork is placed or 
constructed.   

8. Personal Fall Arrest System (PFAS).  A system used to arrest an employee in a fall from a 
working level.   

9. Personal Fall Prevention System (PFPS).  A system, used by an individual inside a controlled 
access zone that does not allow the user to reach the unprotected edge.  These are restraint 
devices where the user is positively tethered to an anchorage point. 

10. Safety Monitoring System.  A system in which a Competent Person is responsible for 
recognizing and warning employee of fall hazards. 

11. Toeboard.  A low protective barrier that will prevent the fall of materials and equipment to 
lower levels and provide protection from falls for personnel. 

12. Vertical Lifeline.  A lifeline designed and installed in a vertical manner, used as the 
connection point for a personal fall arrest system.   

13. Wall Opening.  Any gap or void twenty-two (22) inches or more high and twelve (12) inches 
or more wide, in a wall or partition, through which employees can fall to a lower level.  
NOTE:  These numbers are more stringent than WAC 296-155-500. 

14. Warning Line.  A barrier erected on a roof to warn employees that they are approaching an 
unprotected side or edge, and which designates an area in which roofing work may take place 
without the use of typical fall protection systems. 

 
B. General Requirements 
 

1. All work and practices shall comply with WAC-296-155 Part C-1, and the manufacturer’s 
requirements and recommendations for any equipment and tools used. 

2. STP will develop a SHEMP and each Subcontractor requiring employees to work in areas 
where fall and falling object hazards are present, are required to develop a fall prevention and 
protection program, specific to that Contractor’s operations, which meets or exceeds the 
guidelines listed in this Manual.   

3. It is presumed that all project Employees will be potentially exposed to fall or falling object 
hazards at some point during their service at the SR99 project.  Therefore, formal training 
shall be provided by the employer (or his designee) to all employees working on the project.  
Training and certification of training shall be in accordance with WAC 296-155-24505 and 
the requirements listed in this Section. 

4. Any person observed utilizing fall protection in an unsafe manner shall be cause for the 
Foreman or supervisor to immediately halt the operation, and conduct re-training, at a 
minimum.  Training or re-training is the responsibility of the employer of that employee.  

5. The employer’s Competent Person shall require that all Employees potentially exposed to 
fall or falling object hazards possess the knowledge and skill required to perform the duties 
for which they are assigned.  In addition, a PTP shall be completed prior to any operation, any 



Se
at

tle
 T

un
ne

l P
ar

tn
er

s S
af

et
y,

 H
ea

lth
 &

 E
nv

ir
on

m
en

ta
l R

eq
ui

re
m

en
ts

 M
an

ua
l 

 

Section 13 – Fall Prevention and Protection 

Copyrighted © STP, INC  Page 46  

fall or falling object hazards shall be clearly identified, and hazard controls defined.  The PTP 
shall be reviewed with the work crews daily prior to the start of work, and where conditions 
change.  Where a PFAS is used by employees, the Competent Person shall calculate the total 
fall distance so that employee will not contact levels or objects below the elevated surface. 

6. Fall prevention or protection systems are required for all project Employees and trades that 
are potentially exposed to falls equal to or greater than six (6) feet.  Such systems must be 
safely implemented, installed, and used with proper planning and training. 

7. Controlled access zones shall be separated from general work areas by means of guardrails 
constructed in compliance with Section 13.F.  STP does not recognize or allow the use of 
rope/flagging/chain/etc. as a means for identifying controlled access zones.  Danger signs 
informing project personnel of the fall hazard and the requirement for PFAS use shall be 
posted at the area perimeter. 

8. Where a ladder or stairs are the only means for access into a controlled access zone (e.g. steel 
erection decking area), danger signs informing project personnel of the fall hazard and the 
requirement for PFAS use shall be posted at the ladder/stair access point. 

9. The use of warning lines is not allowed for fall protection purposes on roofs or in any other 
location. 

10. The use of safety monitoring systems is not allowed for fall protection purposes on roofs or in 
any other location. 

 
C. Hoistways 
 

1. Riding on top of the elevator or personnel hoist car is not permitted except during the 
erection, dismantling, and inspection operations.  The employee(s) on the top of the cab shall 
be protected from falling by means of a guardrail.  The employee on the top of the cab may 
utilize a PFAS provided that the anchor point meets the requirements of WAC 296-155-24510 
(1)(b)(vi).   

2. Prior to commencement of hoistway construction, shaft openings and entryways shall be fully 
protected and enclosed from the floor to the top of the opening/entryway using fire-retardant 
plywood doors and framing, or a combination of removable guardrails and fire-retardant 
safety netting (full height).  This protection shall be installed after consultation with the 
contracted hoist constructor. All access doors and gates into shafts shall swing open away 
from the shaft, and shall be operable from both the inside and the outside of the shaft.  

 
D. Excavations 
 

1. Excavations six (6) feet or greater in depth require fall protection, in the form of guardrails, 
around all openings.  Guardrails shall be installed as the excavation progresses.  Where 
Employees must enter the area between the guardrails and the edge of the excavation, they 
shall be protected by a personal fall arrest or prevention system and anchor point.  This 
requirement will not apply to excavations that are sloped at least 1 ½: 1 (H: V). 

 
E. Falling Object Protection 
 

1. All personnel working or walking on construction sites or designated construction areas are 
required to wear hard hats compliant with ANSI Z89.1-1981.  The brim of the hard had shall 
face forward when in use.  Where other protective equipment is worn on the head, face, neck, 
eyes, or ears, it shall not interfere with the fit or use of the hard hat.  NOTE:  General 
construction support areas (e.g. construction trailers, break rooms, etc.) do not require the use 
of hard hats, so long as overhead protection is provided, there are no falling object hazards 
present, and the area has been designated by STP as a support area. 

2. Where materials, debris tools, and/or equipment are stored or piled higher than the height of 
the top edge of the toeboard, paneling or screening shall be installed from the top edge of the 
toeboard to the top edge of the guardrail system.  No material storage is allowed above the 
height of the top rail of the guardrail system.  NOTE:  Equipment including scaffolding, aerial 
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lifts, material hoists, etc. must be designed or engineered to accept the weight and wind loads 
associated with screening or paneling.  This is the responsibility of each Contractor. 

3. Where work is taking place in areas where no falling object protection is provided (e.g. steel 
erection, bolting up, scaffold erection, guardrail installation, active shafts, etc.), or where 
work is taking place at or over the edge of the elevated work area, the area(s) below the work 
operation shall be cordoned off with DANGER tape.  Danger signs informing project 
personnel of the overhead hazard shall be posted at the area perimeter.   No personnel are 
allowed within the cordoned off area(s).  NOTE:  The area to be cordoned off shall extend at 
least fifteen (15) feet from the vertical plane of the elevated work area.  The size of the 
cordoned off area must be assessed by STP,  the subcontractor, the subcontractor Safety 
Representative, and the Project Safety Manager so that it adequately protects all personnel 
and property below. 

4. Where work must be performed above building entrances and exits, whether on the 
construction site or part of a public area, canopies shall be installed and enclosed so as to fully 
protect pedestrians from falling objects.  This shall be done in conjunction with item G.2 
above (screening/paneling).  These canopies shall be capable of withstanding the maximum 
forces that could be applied from potential falling objects, considering the maximum fall 
distance from the elevated work area to the canopy.   

5. In areas adjacent to public walkways or travel ways, canopies shall be installed and enclosed 
so as to fully protect pedestrians and vehicles from falling objects.  This shall be done in 
conjunction with item G.2 above (screening/paneling).  These canopies shall be capable of 
withstanding the maximum forces that could be applied from potential falling objects, 
considering the maximum fall distance from the elevated work area to the canopy.   

 
F. Guardrail Construction 
 

1. Guardrail construction shall comply with the requirements listed in WAC 296 115-500, at a 
minimum. 

2. Guardrails shall be installed immediately following (or prior to, if possible) construction of 
the walking or working surface.  No trades or Employees, other than those directly involved 
in the construction of the walking or working surface shall be allowed to access the 
walking/working surface until the guardrail systems have been installed. 

3. Where guardrails are installed at an elevation lower than the future finished floor elevation 
(i.e. prior to placement of concrete slab over metal decking), the guardrail (top and mid-rail) 
height shall be set so as to accommodate the finished floor elevation, so long as the top-rail 
height will be maintained between thirty-nine (39) and forty-five (45) inches at both the 
unfinished and finished floor elevations.  Where this is not feasible, a second set of guardrails, 
set at a height between 39 and 45 inches above the finished floor elevation, shall be installed 
prior to placement of the finished floor system.  The original set of guardrails shall not be 
removed until after the finished floor system has been placed.   

4. Where wire rope and steel stanchions are used for guardrail construction, the wire rope shall 
be at least one-half (1/2) inch in diameter.  Turnbuckles shall be installed at all turns in the 
direction of the guardrail.  At least three (3) forged steel wire rope clips shall be installed on 
all eyelets.  The use of lap joints is prohibited. 

5. Employees shall not be allowed to use guardrails as an anchor point for personal fall arrest or 
prevention systems, unless the guardrail system has been designed and engineered in 
accordance with Section 13.M of this Manual. 
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G. Guardrail Removal Requirements 
 

1. STP, as part of this HASP, will develop and implement a Guardrail Removal Program.   
2. The Guardrail Removal Program shall include permit system where removal of guardrails is 

controlled and overseen by the STP Superintendent.  The Project Safety Manager must be 
included as part of permit authorization process. 

3. The Guardrail Removal Permit must address and identify the following: 
a. The purpose for the guardrail removal, including duration; 
b. The Contractor responsible for establishing a CAZ prior to guardrail removal; 
c. The name of the Competent Person responsible for oversight of the operation; 
d. The location of the guardrails to be removed; 
e. A description of the fall prevention or protection systems to be utilized by the 

employees working inside the CAZ, including anchorage points. 
f. Permit approval (signature) block, including the Competent Person, and the 

Superintendent (general or area) and Project Safety Manager. 
g. Permit closeout, including inspection of the re-installed guardrail system and sign-off 

by the Competent Person. 
H. Hoist Areas 
 

1. Areas where equipment and materials hoisting or loaded onto an elevated level from another 
level, including below-grade hoisting operations, shall be designated as such by STP.  These 
hoist area requirements also apply to debris chutes. 

2. Removable guardrails or lockable gates/doors shall be installed at each loading area.  These 
guardrails or gates/doors shall remain in place and secured when the loading area is not in use.  
Where chains are used as guardrails, they shall be installed so as to meet the criteria listed in 
Sub-Section E above. 

3. A CAZ, compliant with Sub-Section B.7 of this Section, shall be established far enough from 
the loading area (i.e. edge of building) so that all materials/equipment hoisted in can be 
temporarily stored within the CAZ, until such time as the guardrail or gate/door is re-secured 
at the loading area. 

4. Employees inside the CAZ shall be protected from falling by personal fall arrest or prevention 
systems at all times when the guardrail or gate/door is removed. 

5. The area(s) below the hoisting area shall be protected from falling object hazards in 
accordance with Sub-Section E above.  

 
I. Horizontal Openings (Holes) 
 

1. Employees shall be protected from falling, tripping, and stepping into holes by means of 
guardrails or covers. 

2. Where guardrails or covers must be removed a CAZ, compliant with Sub-Section B.6 of this 
Section, shall be established around the hole prior removing the guardrail or cover. 

3. Employees inside the CAZ shall be protected from falling by personal fall arrest or prevention 
systems at all times when the guardrail or gate/door is removed. 

4. The area(s) below the hole shall be protected from falling object hazards in accordance with 
Sub-Section E above.  

5. Covers shall be capable of supporting, without failure, at least twice the weight of employees, 
equipment, and materials that may be imposed on the cover at any one time.  No materials or 
equipment shall be stored or placed on any cover or hole. 

6. Covers shall be positively secured to prevent accidental displacement by wind, equipment, or 
employees.  Cleats secured to the cover do not constitute ‘positively secured’. 

7. Covers shall be marked with the word ‘HOLE’ or ‘COVER’, and shall be re-marked as 
necessary so that the markings are clear and understood. 

8. Where depressions or vertical projections in the walking/working surface exist, and cause an 
elevation change greater than one-half (1/4) inch, these areas shall be covered to produce the 
same elevation as the surrounding areas, or shall be ramped or beveled at a pitch that does not 
interfere with pedestrian or equipment travel.  Where these depressions or vertical projections 
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can not be covered/ramped/beveled, they shall be barricaded to prevent employees from 
walking onto the fall hazard. 

 
J. Incidents Involving Falls 
 

1. In the event that an employee falls, from any elevated height or at the same level, whether or 
not the fall is arrested by a PFAS, a Post Incident Review Meeting, as outlined in Section 
17.E, shall be held by STP and the Subcontractor involved .   

2. Following any incident involving a fall, whether or not injury or property damage is involved, 
the STP Executive Vice President shall be notified. 

 
K. Ladder Use 
 

1. Employees will be permitted to perform work from portable ladders without the use of fall 
protection when all of the following criteria are met: 

a. The working height of the employee (the step or rung height on which the employee 
is standing) is less than ten (10) feet; 

b. The work can be performed without the employee having to reach (i.e. the 
Employee’s hips remain within the plane of the vertical side rails); 

c. The ladder is properly tied off or in the case of a stepladder, the spreaders are fully 
extended and locked; 

d. The ladder is erected no closer than fifteen (15) feet from an open edge, window, or 
hole, or shaft, regardless of the presence or non-presence of guardrails, and; 

e. The Employee can safely maintain three (3) points of contact continuously while 
ascending or descending the ladder. 

 
L. Ladder Openings 
 

1. Guardrail openings at points of ladder access must be equipped with a gate or an offset 
opening so that employees can not walk directly into the openings. 

2. All ladder openings shall be equipped with a rope, secured at the top of the ladder or ladder 
opening, to be used to manually hoist tools and materials up the ladder.  The rope shall be 
capable of supporting at least twice that maximum anticipated load that could be hoisted. 

3. Ladders constructed and placed for use by more than one contactor (i.e. general-use access 
ladders) shall be the type that allows the user to walk-through the rails at the top of the ladder.   

 
M. Lifeline Use 
 

1. All lifeline training, installation, and use shall be in strict compliance with the manufacturer’s 
recommendations and requirements.  The owner’s manual shall be kept on site at any time the 
equipment is being used, and shall be produced upon request. 

2. Vertical lifelines shall be connected to their anchor points with a locking, self-closing snap 
hook, as defined in 29CFR Part 1926.500.  Knots shall not be used to secure lifelines to 
anchor points.   

3. Horizontal Lifelines shall be either part of a manufactured system, used in the manner for 
which it was designed, or shall be designed by a qualified person (e. g. Professional Engineer 
registered in the appropriate state).  Documentation of this design shall be kept on site at any 
time the equipment is being used, and shall be produced upon request. 

4. All horizontal lifelines are to be installed and used under the supervision of a qualified person. 
This person must be identified in the appropriate PTP.   
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N. Rescue Provisions and Plan 
 

1. The STP Safety Manager shall contact the local Fire/Rescue Department to establish the 
guidelines and limitations of rescue services.  Contact shall be made prior to the 
commencement of above or below-grade construction, and shall be updated at intervals of no 
less than once every six months (or more frequently for high-hazard operations).   

2. During the meeting, the project scope and phasing, the planned activities and circumstances 
where rescue may be needed, the maximum response time of the fire department, and the 
limitations of the fire department’s equipment and personnel (i.e. max height of ladder truck) 
shall be reviewed and discussed.  This meeting shall be documented and kept in the project 
files. 

3. Each operation that involves the use of personal fall arrest systems shall be assessed for 
rescue needs, should the user of the PFAS fall.  Rescue provisions shall be documented on the 
PTP, and shall be reviewed with the entire crew as part of the daily PTP meeting. 

4. Where self-rescue is utilized as an option, a secondary rescue plan shall be provided, in the 
event that the Employee is unable to self-rescue (i.e. unconscious or incapacitated). 

 
O. Roofing Activities 
 

1. Where work is performed on or from a roof, roof area, terrace, or similar with unprotected 
sides and edges six (6) feet or more above lower levels, employees shall be protected by a 
guardrail system or personal fall arrest or prevention system. 

2. Where roofing activities are conducted on roofs without parapets, or where work is conducted 
within six (6) of a roof edge, the area(s) below the roof shall be protected in accordance with 
Sub-Section E of this Section. 

 
P. Scaffolding 
 

1. Fall protection requirements for scaffolds shall comply with the requirements outlined in 
29CFR Part 1926.450 through 1926.452, and the manufacturer’s recommendations and 
requirements, except as noted below. 

2. Where work is performed on or from any type of temporary elevated platform, supported or 
suspended, including its supporting structure with unprotected side and edges six (6) feet or 
more above lower levels, employees shall be protected by a guardrail system or personal fall 
arrest or prevention system.  This requirement also pertains to scaffold erection and 
dismantling.   

3. Cross braces on scaffolds shall not be considered a top or mid-rail, regardless of the 
intersection height. 

4. The Competent Person shall clearly identify acceptable anchor points and train employees 
required to don personal fall arrest or prevention systems on a scaffold. 

5. No employees shall be permitted to enter the area at the base of the scaffold, or beneath any 
other overhead operation on scaffolding, particularly where outriggers are used.  The area 
beneath the scaffold shall be protected in accordance with Sub-Section E of this Section. 

6. Ladders or stairs shall be provided to access all levels of scaffolds where the change in 
elevation is equal to or greater than nineteen (19) inches.   
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Q. Stairways 
 

1. Stairway construction and use shall comply with the requirements outlined in 29CFR Part 
1926.1050 through 1926.1052 and WAC 296-155-477. 

2. Stairways under construction shall not be used, except by those employees directly engaged in 
the construction of the stairway.  Employees engaged in stairway construction shall be 
protected from falling by a personal fall arrest system. 

3. Stairways used during construction shall be kept free and clear of materials, equipment, and 
debris.    

 
R. Steel Erection and Precast Concrete Erection 
 

1. Fall protection practices related to steel and precast concrete erection operations shall comply 
with the requirements listed in Section 13 of this Manual. 

2. Employees engaged in all activities related to steel and precast concrete erection, including 
rigging, connecting, decking, bolting-up, welding, etc. who are exposed to falls equal to or 
greater than six (6) feet shall be protected from falling by guardrails, safety nets, or personal 
fall arrest or prevention systems. 

3. Where a PFAS or PFPS is used during welding and cutting operations, the operator shall use 
fall protection equipment that is fire-resistant. 

4. Controlled Decking Zones, as defined in 29CFR Part 1926.760(c) shall not be allowed.  The 
requirements outlined in Section 13 of this Manual regarding controlled access zones shall 
apply. 

5. All tools and equipment used during steel erection shall be secured against accidental 
displacement or falling.  Canvas bolt bags shall be used for storing and carrying bolts, drift 
pins, etc.  The handles of canvas bolt bags shall be reinforced with nine wire. 

6. Falling object protection, as outlined in Sub-Section E of this Section, is required during steel 
and precast erection operations. 

7. Custody of Fall Protection.   
a. STP shall declare, at the time of Contract buy out, the entity that will be responsible 

for the installation of guardrails during steel and precast erection operations. 
b. Prior to allowing any trades or Employees onto a working floor or an area of a 

working floor, all guardrails and floor covers must be installed.  The 
Superintendent and Project Safety Manager must inspect the floor or area prior to 
turnover, and formally accept the conditions from the erector or other person 
responsible for installation of guardrails and covers.  NOTE:  Tradesmen or 
Employees, other than the erector, may be allowed onto a working floor prior to its 
official turnover, so long as the work required is directly related to the erection 
process (e.g. temporary lighting installation, inspection by STP, etc.) and the 
Employees on the floor are appropriately protected from falls and falling object 
hazards. 

 
S. Wall Openings 
 

1. Employees exposed to falls equal to or greater than six (6) feet through wall openings, as 
defined in Sub-Section A of this Section, shall be protected by guardrails or personal fall 
arrest or prevention systems. 



Se
at

tle
 T

un
ne

l P
ar

tn
er

s S
af

et
y,

 H
ea

lth
 &

 E
nv

ir
on

m
en

ta
l R

eq
ui

re
m

en
ts

 M
an

ua
l 

 

Section 14 – Fire Prevention and Protection 

Copyrighted © STP, INC  Page 52  

A. Definitions 
 

1. Heating Device.  Any device, whether electric, fuel, or gas-fired used to provide heat to an 
area within the construction project.  

2. Hot Work.  Any activity that produces a spark, flame, or significant heat.  Hot work includes, 
but is not limited to: torch cutting, welding, burning, spark-producing grinding, brazing, 
soldering, temporary heating, hawk heating, and cadmium welding operations. 

3. Temporary Enclosure.  An enclosure used for construction purposes that will not become a 
part of the permanent condition.  Temporary enclosures include, but are not limited to: office 
trailers, shanties, shacks, tarpaulin enclosures, poly-sheeting enclosures, break areas, etc. 

 
B. General Requirements 
 

1. Work and practices on projects shall comply with the applicable parts of OSHA29CFR Part 
1926, WAC 296.155- 250, 265, 270, NFPA 241, – Safeguarding Construction, Alteration, and 
Demolition Operations, NFPA 502, the requirements outlined in this Manual, and the 
manufacturer’s requirements and recommendations for any equipment and tools used.  Where 
conflicts exist between standards, the more stringent shall apply. 

2. Prior to the commencement of construction activities, STP will develop and implement a fire 
prevention and protection program, specific to that project’s operations, which meets or 
exceeds the guidelines listed in this Manual.  This program shall be updated and re-issued as 
conditions (e.g. location of fire fighting equipment) change.  At a minimum, this program 
must address/list/identify the following: 

a. Responsibilities relating to fire prevention and protection for Contractors; 
b. Coordination requirements with local Fire Department, including permit 

requirements for construction projects; 
c. Fire protection requirements for the construction and use of temporary offices, 

trailers, shanties, storage, and break areas; 
d. Temporary fire detection and suppression equipment to be installed and utilized 

during construction; 
e. Description of Project requirements regarding the storage and accumulation of 

combustible materials, debris, and trash; 
f. Plans showing the proposed and/or actual locations of fire fighting equipment 

including standpipes, fire hydrants, fire extinguishers, etc.; 
g. Identification of designated storage areas for flammable/combustible liquids and 

gasses; 
h. Procedures for use and storage of flammable and combustible liquids and gasses; 
i. Fire alarm system impairment procedures and permits;  
j. The location and contents of the project Knox Box (if required)  
k. Training requirements for STP and Subcontractors of all tiers;  
l. Temporary heating requirements and restrictions; 
m. Procedures for hot work operations and project-specific permits, and; 
n. Refueling operations. 

3. The Safety Representative (s) shall require that all Employees potentially exposed to 
hazards associated with fire prevention and protection, hot work operations, and handling of 
flammable or combustible liquids or gasses shall possess the knowledge and skill required to 
perform the duties for which they are assigned.  In addition, a PTP shall be completed prior to 
any operation, any fire prevention/protection hazards shall be clearly identified, and hazard 
controls defined.  The PTP shall be reviewed with the work crews daily prior to the start of 
work, and where conditions change.   

4. Smoking is prohibited on this project. STP Will designate a smoking area, where smoking is 
allowed.  Ashtrays and/or cigarette butt containers shall be provided and the accumulation of 
trash or debris shall not be allowed in designated smoking areas. 

5. Vehicles shall not be allowed to park within twenty (20) feet of structures under construction.  
Where vehicles must enter a building or structure for material handling or off-loading, the 
vehicle shall be turned off when not traveling.  Running vehicles shall not be left unattended. 



Se
at

tle
 T

un
ne

l P
ar

tn
er

s S
af

et
y,

 H
ea

lth
 &

 E
nv

ir
on

m
en

ta
l R

eq
ui

re
m

en
ts

 M
an

ua
l 

 

Section 14 – Fire Prevention and Protection 

Copyrighted © STP, INC  Page 53  

6.  Above ground refueling of motorized vehicles and heavy equipment shall not take place 
within twenty (20) feet of a structure.  Refueling of other equipment (e.g. portable generators, 
pumps, etc.) shall be done only when the equipment is off and allowed to cool down.  A 
twenty (20) pound ABC dry chemical fire extinguisher shall be present at all refueling 
operations. 

7. Open fires are prohibited. 
8. All tarpaulins and poly-sheeting used on construction sites shall meet the requirements of 

NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films.  
All tarpaulins and poly-sheeting shall be stamped and marked as Flame Retardant.  No hot 
work operation, other than temporary heating, shall take place within thirty-five (35) feet of 
tarpaulins or poly-sheeting, unless protected by fire blankets or other suitable protective 
devices. 

9. The project shall implement project or work area security measures to reduce or eliminate the 
likelihood of un-authorized persons entering the project or work area.  These measures 
include perimeter fencing, physical isolation of work areas, gate and door locks, and security 
firms or guards.  The level and extent of security measures will be dependant upon the type 
and location.  

 
C. Accumulation and Disposal of Trash and Debris 
 

10. Combustible debris and general trash shall not be allowed to accumulate on the project.  It is 
the responsibility of the STP Superintendent to enforce this requirement, as well as the 
requirements outlined in Section 15 – Housekeeping.  Debris shall be removed from all areas 
of the worksite daily, at a minimum.   

11. Combustible debris and general trash shall be disposed of in a dumpster or trash cans outside 
of the structure whenever possible. No dumpster or trash cans shall be placed/or stored within 
twenty-five (25) feet of the building.  Where dumpsters must be placed within twenty-five 
feet of the structure (i.e. due to site constraints or where chutes are used), the dumpster shall 
be covered with a flame resistant or fire retardant netting or a solid, non-combustible cover. 

 
D. Compressed Gas Cylinders 
 

12. All cylinders shall be marked with the name and CAS identification number of their contents. 
13. Cylinders, when in use, shall be positively secured in the upright position.  Where carts are 

used, the retaining device or chain shall be used.  Twenty (20) and thirty (30) pound liquefied 
petroleum gas (propane) tanks and acetylene ‘B’ tanks shall be secured in a cart, case, or 
placed into a milk crate to prevent tipping.  Propane tanks larger than thirty (30) pounds shall 
be secured in a cart or against a solid structure. 

14. Cylinder Storage: 
a. Shall consist of manufactured cages (open-ventilation type) with roofs.   
b. Cages shall be stored in the area designated by the STP Superintendent for 

compressed gas storage, and shall be no closer than twenty-five (25) feet from the 
building.  Cylinder storage areas shall be protected against physical damage from 
vehicles and equipment. 

c. Cylinders shall be separated according to their hazard classes, and signs shall be 
posted at each storage area, warning employees of the hazards (i.e. no smoking, 
flammable gas storage, non-flammable gas storage, etc.).    

d. Cylinders shall be stored in the upright position, positively secured, and valve caps 
shall be on. 

e. All cylinders shall be removed from the work area and returned to the cylinder 
storage area after each work shift.  Under no circumstances shall cylinders be stored 
in gang boxes, shanties, trailers, etc. 

f. The Contractor shall provide a minimum of one twenty (20) pound ABC dry 
chemical fire extinguisher at each cylinder storage area. 

15. Cylinders shall not be hoisted using slings, chains, ropes, or by the valve cap.  Use only carts 
or racks specifically designed for hoisting. 
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16. The use and storage of liquefied petroleum gas (propane) gas shall comply with the 
requirements listed in 29CFR Part 1926.153, WAC 296-155-275 as well as SFD fire 
department regulations. 

 
E. Coordination and Permitting with Local Fire Department 
 

17. Prior to the commencement of construction activities, the STP Project Manager shall set-up, 
coordinate, and chair a meeting with the local Fire Department.  This meeting shall be 
documented, and the meeting minutes shall be retained in the project files.  At a minimum, the 
following items shall be reviewed and addressed during the meeting: 

a. General scope and phasing of the construction project; 
b. Site layout including location of support areas and project access points; 
c. Review of the STP Emergency Management Plan; 
d. Review of the STP Fire Prevention & Protection Program; 
e. The proposed or actual locations of fire hydrants, standpipes, and fire extinguishers; 
f. Permit requirements for the use and storage of flammable and combustible materials, 

liquids, and gasses, dumpster placement, hot work operations, demolition, 
construction, alteration, fire alarm system impairment, temporary heating, etc.; 

g. Fire department requirements for fire alarm system impairment, including the 
necessity and use of fire department fire watch details; 

h. Any special considerations or requests made by the fire department. 
18. The Project Manager and Safety Manager shall coordinate meetings and walkthroughs of 

the project with the fire department at regular intervals throughout the course of construction 
so that the fire department is aware of phasing, access, fire fighting equipment, and 
construction hazards that would pose a particular threat to fire-fighting crews (i.e. demolition, 
deep excavations, etc.).   

19. Any visits, walkthroughs, or emergency responses by the fire department shall be 
documented, and the Project Manager shall be informed immediately. 

 
F. Fire Protection Equipment 
 

20. Fire protection equipment use and placement shall comply with 29CFR Part 1926.150, at a 
minimum.   

21. General project fire protection is the responsibility of STP.  Where STP contracts this service 
to another Contractor or entity, STP will verify in the field that the requirements of this 
Section are met. 

22. Portable Fire Extinguishers. 
a. In structures and enclosed areas, multi-purpose dry chemical portable fire 

extinguishers (for general use) shall be provided for each three-thousand (3,000) 
square feet of working space on the project, both interior and exterior, and 
configured so that the travel distance from any point in the working area does not 
exceed one-hundred (100) feet.  The minimum size for general use extinguishers is 
ten (10) pound. 

b. General use fire extinguishers shall be mounted to a stand or permanent building 
element.  The mounting height of the top of the fire extinguisher shall not exceed 
five (5) feet above the finished floor.  Fire extinguisher locations shall be marked 
with fire extinguisher signs that are visible from the work area. 

c. Multi-purpose dry chemical portable fire extinguishers shall be provided at each 
compressed gas and flammable/combustible liquid storage area, at each exit from a 
support office/construction trailer/shanty/shed, at each temporary heating operation, 
and at each hot work operation.  The minimum size for fire extinguishers used in 
these applications is twenty (20) pound. 

d. STP shall require that each shift on the project is staffed with employees trained and 
knowledgeable in the use of fire extinguishers for the purpose of fighting incipient 
fires. 
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23. Temporary (Construction Use) Standpipes. 
a. For above and below grade construction projects, temporary standpipes shall be 

installed and maintained. 
b. Where charged standpipes are installed for construction purposes, they shall be 

maintained in the charged condition, and shall be protected against damage and 
freezing. 

c. Standpipes shall be conspicuously marked with at least a two foot by two foot (2’ x 
2’) sign.  The sign shall state ‘Fire Department Connection’ or ‘Fire Department 
Standpipe’.  The lettering shall be red, and the background white. 

24. Temporary (Construction Use) Fire Alarm System 
a. Where fire alarm systems (smoke detectors, heat detectors, strobes, horns, etc.) are 

required by local code, design documents, or for insurance purposes , the system(s) 
shall be maintained and operational at all times during construction activities.   

b. Temporary fire alarm systems, when required, shall be continuously monitored by an 
alarm company, or shall be connected to the city fire alarm system. 

c. Where impairment of the temporary fire alarm system is necessary, the requirements 
outlined in Section 13.F shall apply. 

 
G. Flammable and Combustible Liquids 
 

25. Flammable and combustible liquids use and storage shall comply with 29CFR Part 1926.152, 
WAC 296-155-270 and the manufacturer’s recommendations and requirements, except where 
noted below.  Flammable and combustible liquids include, but are not limited to:  gasoline, 
diesel fuel, kerosene, oil, spray paints, solvents, paint thinners, etc. 

26. Flammable and Combustible Liquid Container Storage: 
a. Shall consist of UL-listed metal storage cabinets.  No more than sixty (60) gallons of 

flammable liquid or one-hundred and twenty (120) gallons of combustible liquids 
shall be stored in any single cabinet. 

b. Cabinets shall be stored in the area designated by the STP Superintendent, and 
shall be no closer than twenty-five (25) feet from the building.  
Flammable/combustible storage areas shall be protected against physical damage 
from vehicles and equipment. 

c. Secondary containment in the form of spill control, diking, and drainage control shall 
be provided at each flammable and combustible liquid storage area.  The secondary 
containment shall be sized so as to container the amount of liquid stored in the 
storage area.  Rain water or snow shall not be allowed to accumulate within the 
secondary containment.  A spill kit shall be provided adjacent to each storage area. 

d. Signs shall be posted at each storage area, warning employees of the hazards (i.e. no 
smoking, flammable liquid storage, etc.).    

e. Only metal containers (safety can as defined by 29CFR Part 1926.155) shall be used 
to handle flammable and combustible liquids.  The cans shall be color coded (red = 
gasoline, yellow = diesel fuel, blue = kerosene) according to their product, and shall 
be labeled with their contents.  

f. Where storage tanks or drums are used for dispensing flammable and combustible 
liquids, the tank or drum shall be electrically grounded and a bonding wire shall be 
attached from the tank/drum to the container into which the liquid is being 
dispensed. 

g. Flammable and combustible liquids shall be removed from the work area and 
returned to the storage area after each work shift.  Under no circumstances shall 
flammable and combustible liquids be stored in gang boxes, shanties, trailers, etc. 

h. The Contractor shall provide a minimum of one twenty (20) pound ABC dry 
chemical fire extinguisher at each storage area. 

i. Flammable and combustible liquids will not be stored in tunnel locations 
 
 

H. Hot Work Operations 
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1. The STP Safety Manager shall develop and implement a Hot Work Permit Program, specific 

to the project.  All Contractors conducting hot work operations on the project shall first 
obtain a Hot Work Permit from the Project Safety Manager or his designee prior to 
commencement of hot work activities.  Appendix K may be used to satisfy this requirement. 

2. The Hot Work Permit shall document that the following conditions have been verified: 
a. The area within thirty-five (35) feet of the hot work operation, and all areas below 

the hot work operation where sparks and slag may drop have been cleared of all 
personnel, combustible materials, compressed gasses, and flammable or combustible 
liquids.  Where this is not possible, protection shall be provided for non-essential 
personnel and combustibles shall be covered with fire blankets; 

b. An individual, trained and knowledgeable in identifying hazards associated with hot 
work operations and the use of portable fire extinguishers, is designated as the fire 
watch, and will remain present for the duration of the hot work operation, and one-
half hour after the completion of the hot work.  NOTE:  The fire watch should hold 
no other duties or responsibilities during his or her service as fire watch.  Where 
sparks and slag can not be contained in the immediate work area (i.e. fall to another 
level), a fire watch shall be posted at each area; 

c. At least one twenty (20) pound multi-purpose dry chemical fire extinguisher is 
present with each fire watch. 

3. Hot work Permits shall be valid for one shift or one operation only, whichever is shorter. 
4. Pressure regulation valves on oxygen/acetylene/propane tanks shall be inspected and tested 

prior to each use.  Defective or damaged equipment shall be immediately removed from 
service. 

5. Oxygen and acetylene tanks shall have flashback arresters installed on both the torch and 
regulator ends. 

6. Hoses and leads shall not be routed through doorways unless the door is blocked open and the 
hoses are protected from damage. 

7. Welding screens shall be provided, placed, and moved as necessary by the Contractor to 
prevent radiation injury and arc flash to project Employees. 

8. Welding lead terminal lugs shall be covered with non-conductive material. 
9. Electric welding operations shall be grounded as close to the point of operation as possible. 
10. Welding leads shall be inspected prior to use each day.  Damaged welding lead insulation 

shall be repaired or sealed with epoxy or vulcanizing insulation with an insulation value at 
least equal to that of the conductor.  Electrical tape shall not be used to repair lead insulation. 

11. Stingers shall not be laid or rested on conductive material. 
 

I. Temporary Heating 
 

1. Temporary heating operations shall comply with the appropriate State – Board of Fire 
Prevention Regulations – Use and Maintenance or Temporary Portable Space heating Devices 
and Equipment Used in the Construction Industry, and the manufacturer’s recommendations 
and requirements, at a minimum. 

2. The Responsible Contractor shall obtain a Temporary Heating Permit, as required, from the 
local Fire Department prior to commencement of temporary heating activities. 

3. Temporary heating devices shall comply with Hot Work Permit requirements outlined in Sub-
Section I of this Section, and shall be continuously monitored by a fire watch.  Continuous 
monitoring may not be required for natural gas-fired heaters where the flame is fully enclosed, 
the unit is located outside of the building, and the heated air is discharged through metal 
ductwork. 

4. All temporary heating devices and units shall have a warning label or tag permanently affixed.  
This tag must describe the firing or start-up procedure, emergency shut-down procedure, and 
minimum clearance distances from all sides of the unit or device. 

5. Fuel or gas-fired temporary heating devices shall have safety devices that eliminate the flow 
of gas/fuel upon extinguishment of the flame.  These safety devices shall be tested prior to 
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each use.  Devices or equipment found to be defective or damaged shall be immediately 
removed from service by the person inspecting the unit. 

6. Where natural gas-fired heaters are used, the supply piping shall be welded or threaded steel 
piping, and shall be designed, installed, and tested in accordance with permanent installation 
building code requirements.  Natural gas piping shall be painted yellow, conspicuously 
labeled as natural gas at least every twenty (20) feet, and protected from damage by vehicles, 
equipment, and construction activities. 

7. Air monitoring for oxygen, lower-explosive limit, and carbon monoxide shall be conducted in 
all spaces heated by fuel or gas-fired heaters at least once per hour.  A log shall be maintained 
in each space that denotes the date, time, monitor name, and monitoring results of each round.  
The following are considered action levels: 

a. Oxygen (O2):  Below 20.5%  
b. Lower Explosive Limit (LEL): Equal to or Greater than 2%  
c. Carbon Monoxide (CO):  Equal to or Greater than 17 ppm (½  the OSHA PEL) 

8. Where these action levels are exceeded, the area shall be evacuated, and ventilation, either 
natural or forced, shall be introduced.  No personnel are allowed back into the area until safe 
levels have been reached.  Ventilation shall be maintained so that levels remain below the 
prescribed action levels. 

9. Where temporary heating enclosures are constructed of tarpaulins or poly-sheeting, the 
materials used shall be flame retardant, and shall meet the requirements of NFPA 701 - 
Standard Methods of Fire Tests for Flame Propagation of Textiles and Films.  All tarpaulins 
and poly-sheeting shall be stamped and marked as Flame Retardant. 

10. Temporary heating enclosures shall be fastened securely or guarded by construction so it 
cannot be blown by the wind against heaters or other sources of ignition. 

 
J. Temporary Enclosures 

 
1. Temporary offices, other than mobile office trailers, including general break areas, shall be 

constructed of materials having a minimum of one-hour fire resistant rating (i.e. fire-treated 
lumber and paneling, drywall, etc.).   

2. Where temporary heating enclosures or isolation barriers are constructed, they shall be 
constructed of the materials list in Sub-Section J.1 or I.9 of this Section. 

3. Exit doors or flaps shall be placed at all temporary enclosures constructed of tarpaulins or 
poly-sheeting.  Doors or flaps shall be spaced so that no employee must travel greater than 
fifty (50) feet to reach the exit.  For large spaces, the exit doors or flaps shall be placed every 
fifty (50) feet along the enclosure.  Exit signs shall be placed at each door or flap, or the word 
‘EXIT’ shall be spray painted above the door or flap. 

4. Directional arrows leading to the exit door or flap shall be spray-painted, using high visibility 
paint, every ten (10) feet of each wall of a temporary enclosure constructed of tarpaulins or 
poly-sheeting.  The height of the arrows shall be no greater than two (2) feet above the 
finished floor. 

5. Portable heating devices used in temporary enclosures shall not be left unattended.  Heating of 
temporary enclosures shall comply with the requirements outlined in Sub-Section I of this 
Section. 

6. Temporary enclosures shall be equipped with a minimum of one (1) multi-purpose dry 
chemical fire extinguisher at each exit door, at a minimum. 

7. Receptacles for trash and debris shall be provided at each temporary enclosure.  Trash and 
debris shall be removed from the temporary enclosure at least daily, and disposed. 
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A. General Requirements 
 

1. Work and practices on projects shall comply with the applicable parts of OSHA29CFR Part 
1910.1200, WAC 296-800-170 this Section, and the manufacturer’s requirements and 
recommendations for any chemicals used.  Where conflicts exist between standards, the more 
stringent shall apply. 

2. Prior to the commencement of construction activities, STP will develop and implement a 
hazard communication program, specific operations, which meets or exceeds the guidelines 
listed in this Manual.   

3. The Competent Person shall require that all Employees potentially exposed to hazards 
associated with hazardous material handling/use possess the knowledge and skill required to 
perform the duties for which they are assigned.  In addition, a PTP shall be completed prior to 
any operation, any hazardous materials hazards shall be clearly identified, and hazard controls 
defined.  The PTP shall be reviewed with the work crews daily prior to the start of work, and 
where conditions change. Include the MSDS in the PTP.  

4. Except for the substances listed below, this Hazard Communication Program covers all 
hazardous chemicals and chemical products that are used by the STP and all Subcontractors:  
Hazardous wastes; Tobacco or tobacco products; Wood or wood products (Note: Wood 
products which have been treated with a hazardous chemical and wood which may be 
subsequently sawed or cut, generating dust, are not exempt.); Food or cosmetics intended for 
personal consumption by any person while in the workplace or located in a retail 
establishment, which are packaged for sale by consumers; Drugs regulated by the U.S. Food 
and Drug Administration in the non-manufacturing sector; and any other substance to the 
extent it is used for personal, family or household purposes, or is present in the same form and 
concentration as a product packaged for distribution and use by the general public. 

 
B. Chemical Use Authorization 
 

1. STP and Subcontractors who use, handle or store hazardous substances at this jobsite must 
see that hazard information is made available to all affected groups concerning materials 
acquired and brought on-site.  The following actions are necessary to fulfill this requirement: 

a. Developing and implementing his or her own Hazard Communication Program. 
b. Requiring that MSDSs (as hardcopies or electronic files) are available for all 

hazardous chemicals in the work area, stored or in use, during all shifts.  Ensuring 
that work site chemical inventories are maintained and continually updated to 
include any new chemicals brought on-site. 

c. Requiring that hazardous chemical containers are properly labeled. 
d. STP and any Subcontractor using a hazardous substance shall complete the 

Chemical Use Authorization Form, and shall include the MSDS and the form in the 
PTP.  The hazards associated with the substance shall be reviewed as part of the PTP 
meeting with the employees who will use/handle the substance. 

e. Where the hazardous substance has any property that is listed as a ‘3’ or a ‘4’ in the 
NFPA hazard diamond flammability, health, instability, or health section, the user 
shall submit the Chemical Use Authorization Form to the Project Safety Manager 
prior to its use or storage on the project.  The Project Safety Manager shall 
determine if the substance is necessary for use on the project, or if special 
precautions are required during use and handling.  The information obtained by the 
Project Safety Manager shall be conveyed to the Contractor for the purposes of 
planning and use. 

f. Requiring that employees receive timely and appropriate Hazard Communication 
Training and additional training when a new chemical is introduced into the 
workplace or when there is substantial change in chemical usage or work practices. 

g. In the event of an incident involving exposure to or release of a hazardous substance, 
cooperate with emergency response personnel by providing a copy of the MSDS and 
other relevant information. 
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h. Requiring proper use and storage of hazardous substances per regulations and 
WSDOT requirements. 

i. Requiring proper storage and disposal of hazardous waste per regulations and 
WSDOT requirements. 

j. Having knowledge of spill reporting thresholds and internal/external communication 
requirements. 

k. Minimizing storage volume of hazardous substances and excess product, unless 
explicitly approved by STP Project Management. 

l. WSDOT may need to be copied on all Chemical Use Authorization Forms where the 
hazardous substance has any property that is listed as a ‘3’ or a ‘4’ in the NFPA 
hazard diamond flammability, health, instability, or health section, following review 
by the Project Safety Manager. 

2. Each workplace container of hazardous substance shall be labeled, tagged, or marked to 
identify the material and to provide appropriate warnings. Alternative methods such as signs, 
placards, process sheets, and operating procedures are acceptable for individual stationary 
process containers, as long as the information is conveyed to all affected persons.  

3. A label identifying the contents and providing a hazard warning will be affixed to all 
containers of hazardous chemicals which could pose a physical or health hazard to exposed 
employees in the workplace. Appropriate labels are typically affixed by the chemical 
manufacturer or distributor.  The following rules and guidelines apply to all chemical 
containers: 

a. Hazardous substances regulated by OSHA substance-specific health standards in 
29CFR Part 1910 shall bear labels in accordance with the applicable standard. 

b. At a minimum, the label must identify the chemical, and contain hazard warnings 
(including target organ effects). The chemical identity provided on the label must be 
the same as or cross-referenced to the same identifier on the MSDS and inventory. 
The user shall label all containers to which chemicals may be transferred from the 
primary container, prior to transfer. 

c. Containers that are or become hazardous waste shall also bear Hazardous Waste 
labels in accordance with the STP Hazardous Waste Program.  Hazardous Waste 
labels must include the proper chemical name (e.g. Waste Lubricating Oil), the 
hazard type (e.g. toxic, corrosive, etc.) and the date on which the container was 
filled. 

d. Incoming containers received with defaced or missing labels should be rejected 
unless the contents are definitely known, and the container is immediately labeled 
with the appropriate information. 

e. Labels shall not be removed or defaced, and must remain intact during use. 
f. Labels must be legible, in English (another language may be used in addition to 

English when appropriate), and prominently displayed on the exterior of the 
container. 

g. Preprinted and manufacturers' labels must be revised within three months of receipt 
of significant new information, and before the material is reintroduced into the 
worksite. 
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C. Training 
 
1. STP and Subcontractors who use or are potentially exposed to hazardous substances on a 

routine basis or in a foreseeable emergency are required to attend general Hazard 
Communication Training, provided by the Contractor.  Personnel who handle hazardous 
substances shall also receive task-specific training as determined necessary. 

2. All personnel who handle, store, use or ship hazardous substances will be trained under the 
following conditions: 

a. When first hired; 
b. When transferred to a different job; 
c. When the chemical hazards in a work area change; 
d. When a new hazard is introduced; 
e. During normal work hours and at no expense to the employee; and 
f. Attendance is mandatory for all potentially exposed employees (Annual refresher 

training is recommended). 
3. Elements of the annual Hazard Communication Training curriculum shall include: 

a. Scope and Purpose of the Hazard Communication Standard ("Employee Right-to-
Know" law) 

b. Requirements of the Hazard Communication Standard 
c. Hazard recognition and nature of hazards 
d. Chemicals in the workplace (by chemical group or specific) 
e. Hazard control measures (engineering controls, work practices, and personal 

protective equipment) 
f. Emergency Procedures 
g. Understanding the MSDS 
h. Labeling System 

4. Task-specific Hazard Communication training shall be incorporated into the written operating 
procedures for routine and non-routine tasks (PTP). 

5. STP and Subcontractors shall also comply with the training requirements under the STP 
Hazardous Waste Program.  
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A. Definitions 
 

1. Cord.  Any power cord or pneumatic/hydraulic/water/process line or hose. 
2. Housekeeping.  The practice of organizing materials, tools, and equipment, including the 

frequent removal and disposal of all types of debris, waste, and trash. 
3. Regular Intervals.  For the purposes of housekeeping, ‘regular intervals’ shall mean no less 

than once daily, or more frequently if material and debris accumulation poses a hazard to 
employees and property. 

 
B. General Requirements 
 

1. Housekeeping practices shall comply with 29CFR Part 1926.25,  WAC 296-155-020 and this 
Manual, at a minimum.   

2. All working and walking surfaces on the project shall be kept free of debris/waste/trash, and 
other tripping or fire hazards.  The project shall be logistically coordinated by STP so that 
materials are organized and stored properly, so as not to pose a hazard to project Employees. 

3. The Site Safety Manager shall require, by daily inspections and walkthroughs of the project, 
that housekeeping is maintained so as not to pose a hazard to project Employees.  
Specifically, the Superintendent in charge of each activity/subcontractor is ultimately 
responsible for the housekeeping efforts of his/her areas of responsibility. 

4. Where a request is made by WSDOT to perform housekeeping on the project, either in 
general or at a specific area, STP Management shall honor the request.   

5. Housekeeping costs shall be included as part of the bid from the Subcontractor and all 
lower-tier Contractors.     

6. Where housekeeping issues arise that are not related to the project, STP shall notify WSDOT 
of the issue.  WSDOT should address the issue with the appropriate party.   

7. Under no circumstances shall trash and debris be stored within the tunnel structure.  The 
storage area for trash and debris may be allowed, given that all of the following conditions are 
met: 

a. WSDOT and the local Fire Department, where applicable,  must expressly consent to 
the proposed storage area and methods (i.e. dumpster, barrels, etc.); 

b. Restrictions related to the use and storage in the area must be conspicuously posted 
by the STP, and must be relayed to each Subcontractor working on the project; and, 

c. The trash/debris must be removed as frequently as prescribed by the local fire 
department.  

8. Where ice and/or snow have accumulated on walking/working surfaces, they shall be 
promptly cleared.  Sand shall be placed on the surface to prevent slip hazards.   

 
C. Area Management 
 

1. Debris and trash shall be maintained as it is generated.  Maintenance includes deposit directly 
into a receptacle or can, piling material in an area so as not to pose a slip/trip hazard to project 
Employees, or deposit directly into a dumpster. 

2. The STP Superintendent shall coordinate efforts among the trades and unions so as to have 
an amicable understanding between all parties involved.  This coordination shall take place 
prior to commencement of major construction activities involving trades other than laborers.  
Where union agreements disallow removal of trash/debris by trades other than laborers, each 
Contractor will be advised, at bid time, of this requirement.  Each Contractor must see that 
appropriate workforces are dedicated to housekeeping. 

3. All cords must be maintained so as not to pose a slip or trip hazard to project employees.  
Specifically, cords shall not be run or laid across driveways, walkways, stairs, or ladder bases.   

4. Where hoses and lines must cross walkways, stairs, or ladders, the hose/line shall be covered 
and ramped so that the tripping hazard is minimized, and the hose/line is protected.  The 
hose/line cover shall be conspicuously painted or marked. 

5. Debris that poses a ‘rolling’ hazard when stepped on, including piping, wires, welding rods, 
beads or shot, nails, or otherwise, shall be placed directly into a container upon generation. 
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6. Where materials, debris tools, and/or equipment are stored or piled higher than the height of 
the top edge of the toeboard, paneling or screening shall be installed from the top edge of the 
toeboard to the top edge of the guardrail system.  No material storage is allowed above the 
height of the top rail of the guardrail system.  NOTE:  Equipment including scaffolding, aerial 
lifts, etc. must be designed or engineered to accept the weight and wind loads associated with 
screening or paneling.   

 
D. Eating Locations and Food Debris. 

 
1. STP will designate locations where employees may consume food and take breaks.  These 

locations shall be chosen and designated based on the availability of hand-washing stations, 
the proximity to flammable/combustible liquid/gas storage areas, and the potential for rodent 
or pest intrusion. 

2. The designated eating/break locations shall have rodent-proof receptacles for the disposal of 
food waste and debris.  These receptacles shall be emptied daily. 

3. Each Employee and Subcontractor is responsible for maintaining eating/break areas free of 
trash and debris. 
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A. General Requirements 
 

1. Emergency planning and implementation shall comply with 29CFR Part 1926.35, WAC 296-
155-17309 the applicable parts of 29CFR Part 1926.65, and the requirements listed in this 
Manual, at a minimum. 

2. STP personnel and all Subcontractors on the project shall be made aware of, the 
requirements listed in this Section, including the requirements developed and stated by STP 
as part of the project’s Emergency Management Plan (See Section 17.B below).  All 
Personnel are required to abide by the requirements of the project’s Plan. 

3. Where STP will require that first aid/CPR-trained individuals treat or attend to injured 
persons where they may be exposed to bloodborne pathogens or bodily fluids, the 
Contractor(s) shall comply with 29CFR Part 1910.1030, and STP shall develop and 
implement an Exposure Control Plan.  If the project relies on outside services to perform first 
aid treatment and/or CPR, this shall be expressed to and enforced with the project workforce. 

4. STP and each Subcontractor shall provide and maintain first aid kits at each support trailer, 
office location, shanty, and gang box.  Eye wash facilities shall be maintained at each support 
trailer and office, and where the Material Safety Data Sheet requires.  Only persons trained 
and certified in first aid and bloodborne pathogens shall administer first aid treatment. 

5. During the planning phase of the project, the Project Manager and Project Safety Manager 
shall require that all Employees potentially exposed to hazards associated with emergency 
response and emergency management possess the knowledge and skill required to perform the 
duties for which they are assigned.   

6. STP and each Subcontractor shall, as part of the pre-task planning process, assess the 
operation to determine the potential emergencies that could arise.  Where potential 
emergencies are identified, the appropriate response(s) shall be listed, and the responsibilities 
for each response made known.  The PTP shall be reviewed with the work crews daily prior to 
the start of work, and where conditions change.   

7. Prior to the commencement of construction activities, the STP Project Manager shall 
coordinate and chair an Emergency Management Meeting.  This meeting shall be held in 
order to review the general scope of work and phasing specific to the project, and the possible 
emergencies that could arise during the course of construction.  This meeting shall be 
documented by the Management Team, and minutes shall be distributed for comment to the 
attendees.  Attendees at this meeting shall include, at a minimum: 

a. WSDOT  Project Manager 
b. STP Project Executive 
c. STP  Project Manager 
d. STP Project Safety Manager 
e. STP Project Superintendents 
f. WSDOT Environmental, Health, and Safety Representative  
g. Local Fire Department House Captain (This may be a separate meeting) 
h. Local Police Department House Captain (This may be a separate meeting) 
i. Local Ambulance Service (if dedicated to project/area) 
j. WSDOT Police Department (This may be a separate meeting) 
k. WSDOT Mitigation Manager (This may be a separate meeting) 

8. The STP Project Manager shall coordinate meetings and walkthroughs of the project with 
the local authorities at regular intervals throughout the course of construction so that the 
authorities are aware of phasing, access, fire fighting equipment, and construction hazards that 
would pose a particular threat to emergency response crews (i.e. demolition, deep 
excavations)   

9. For new construction and renovation of unoccupied structures, or where the project if 
separated from the public by fencing or barricades that surround the site, the STP Project 
Management shall prominently display the physical address number of the project at the 
project’s main and secondary entrances.  This display shall be plainly visible from all streets 
that the fire department may use to access the site. 

10. Any visits, walkthroughs, or emergency responses by local authorities shall be documented, 
and the WSDOT Representative shall be informed immediately. 
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11. Exit signs shall be located at each exit, exit stairway or ladder opening. 
B. Emergency Management Plan 
 

1. Following the Emergency Management Meeting(s), the STP Project Management Team 
shall develop a program, specific to that project’s operations, which meets or exceeds the 
guidelines listed in this Manual.  This program shall be separate from the HASP, and shall be 
updated and re-issued as conditions (i.e. location of fire fighting equipment or changes in 
project personnel) change.  At a minimum, this program must address/list/identify the 
following: 

a. Preparation for emergency response, including orientation and training; 
b. Mock emergency drills, including coordination and frequency (no greater than every 

six (6) months.  NOTE:  Where an actual drill cannot be performed due to project 
location restrictions (i.e. occupied structures), a scenario drill shall be performed at 
the same frequency, with all parties participating; 

c. Roles and responsibilities for the project action team; 
d. First Aid policy and procedures; 
e. External communication of a emergency; 
f. Internal (project) communication during a emergency; 
g. Contact names and numbers for project personnel and emergency services; 
h. Control of the site during emergency responses, including emergency response 

access; 
i. First hour response procedures (at least up through turnover to the responding 

emergency response group and/or Incident Commander); 
j. Location(s) of emergency and spill containment equipment located on the project; 
k. Evacuation procedures, including signaling of evacuation, rally points, and re-entry; 
l. Incident Investigation procedures, reporting, and forms NOTE: Supervisor’s 

Incident/Accident Investigation Form may be used to satisfy this documentation 
requirement; 

m. External entity involvement (OSHA, Insurance Company). 
n. Project security measures.  Project security measures shall comply with contract 

documents, but at a minimum, reasonable security precautions shall be implemented 
by the Project Manager to prohibit intrusion into project areas. 

2. Emergencies and their associated responses must be individually planned for in advance.  
Each type of possible or anticipated emergency shall include a list of actions, the 
responsibilities for the actions, and the listed roles of project personnel.  At a minimum, the 
following  items must be addressed in the Emergency Management Plan: 

a. Incidents involving injury to personnel, including bodily injury and death; 
b. Incident involving injury to the public; 
c. Incidents involving damage to property, public and project; 
d. Collapse of a structure or portion thereof; 
e. Bomb threats, security risks, or terrorist attacks; 
f. Fire and explosion; 
g. Utility failures and associated events; 
h. Equipment failure such as crane collapse or loss of load; 
i. Workplace violence events; 
j. Natural disasters (hurricane, flood, earthquake) and severe weather events; 
k. Environmental releases; 
l. Events involving media coverage; 

3. The Emergency Management Plan shall be submitted to the Emergency Management Plan 
Meeting attendees upon completion.  The plan shall be reviewed for accuracy, and comments 
made.  NOTE:  Where confidential information (i.e. home phone numbers) is contained 
within the body of the Emergency Management Plan, this information may be omitted during 
the review phase. 
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C. Emergency Protocol and Notifications 
 

1. As part of the project orientation process, all Employees shall be instructed as to the project-
specific notification during emergencies.  Employees shall be issued a sticker, for placement 
inside of the hard hat, containing the project’s location and emergency numbers.  Employees 
are encouraged to report life-threatening events to emergency services, with immediate 
follow-up notification to the Project Manager and Project Safety Manager. 

2. Emergency phone numbers shall be posted at each phone location on the project. 
3. The following is the sequence of notifications and actions.  NOTE:  There are actions that 

must be taken simultaneously in addition to notifications.  It is the responsibility of the 
project’s Emergency Coordinator to effectively manage all of these actions in the order that 
prevents or minimizes loss of life and damage to property.   

4. The STP Emergency Coordinator must coordinate the following: 
a. Emergency Services Notification (911), if not already notified; 
b. Emergency Coordinator (Project Manager or Safety Manager), if not already 

notified; 
c. Project Action Team (via direction from the Emergency Coordinator); 
d. Dispatch of Emergency Team members to the scene to assess the emergency, 

reporting back to the Emergency Coordinator; 
e. Dispatch of Emergency Team members to signal and initiate the evacuation (if 

necessary) of the project; 
f. Dispatch of Emergency Team members to control site access and clear access for 

emergency response teams/fire trucks/ambulances, etc.; 
g. WSDOT Operations Center Notification; 
h. Police Department  Notification; 
i. WSDOT Project Manager Notification; 
j. WSDOT Construction Mitigation Manager] Notification; 
k. Summon secondary support services including structural engineers, insurance 

company accident re-creation and investigation teams, equipment vendors and 
suppliers; 

5. WSDOT Project Manager should coordinate notification to the following: 
a. Internal Notifications to  WSDOT  Personnel 
b. Notification to any WSDOT Operations Center, requesting notification to the Local 

Emergency Management Team or other WSDOT responding agencies/ departments, 
dependant upon the severity and/or location of the incident. 

6. Upon arrival of emergency responders (i.e. fire department), the Emergency Coordinator shall 
pass any and all information pertaining to the emergency to the Incident Commander.  
Following the passing of information, the Emergency Coordinator shall then serve as support 
to the Incident Commander. 

7. Following the initial incident response and actions, the Emergency Coordinator, or his 
designee, shall that the following actions take place: 

a. The accident scene or damaged area(s) is secured and cordoned off; 
b. Documentation of the scene is accumulated; 
c. Contributing factors are identified and recorded; 
d. Reports from outside entities are obtained (i.e. police reports) 
e. Witness are interviewed and statements are obtained in writing; 
f. Photographs of the scene are taken; 
g. Worker’s compensation injury reports are completed and filed; 
h. Notifications are made to the State Department of Industrial Accidents and 

Occupational Safety and Health Administration Area Office, where required; 
i. General liability and property damage reports are completed and filed; 
j. The incident investigation is formally closed out with all parties. 
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A. Maintenance of Project Emergency Contacts 
 

1. The STP Project Manager shall provide emergency contact information to the WSDOT 
Project Manager, Fire Department, Police Department, prior to commencement of 
construction.  The following information shall be provided: 

a. Project Name and Address. 
b. The WSDOT Project Manager’s Name. 
c. The Name and Emergency Phone Numbers (either mobile number, home number, or 

other method of 24-hour emergency contact) for the STP Project Manager, 
Superintendent(s), and Project Safety Manager. 

d. The Name and Emergency Phone Numbers for any Security Firm overseeing project 
security. 

2. The emergency contact information shall be updated by the Project Manager whenever 
changes are made to project staff or associated phone numbers.  Updates shall occur no less 
frequently than every six (6) months. 

 
B. Post-Incident Review Meeting (Seven Step) 

 
1. Following any incident involving medical attention, public interruption or injury, property 

damage in excess of one-thousand dollars ($1000), or media event, STP shall coordinate and 
chair a Post-Incident Review Meeting.  The STP Project Manager, Superintendent, Project 
Safety Manager, and responsible Foremen, the lower-tier contractor’s 
principal/executive, project manager/safety manager/ Superintendent, responsible 
Foreman, and the injured party are required to attend.  The EVP and CSM shall be invited to 
attend. 

2. The meeting will review/discuss/address, at a minimum, the following items:  
a. A statement by the Project Manager regarding the project’s commitment to the 

reduction and elimination of injuries and incidents; 
b. A statement by the Project Safety Manager regarding the purpose of the meeting 

(identification of casual and contributing factors, prevention of future incidents); 
c. A review of the incident, including the chronology of events, responses, and 

outcomes; 
d. A participatory review of all of the factors that contributed and/or led up to the 

incident, and identification of the root cause of the incident (the single failure point, 
typically involving the absence of policy or procedure, absence of training, 
mismanagement of activities, etc., which if removed or enhanced would prevent 
future incidents); 

e. A participatory review of corrective actions, and identification of completion times 
and responsibilities.  All corrective actions must identify the action, the required time 
for completion, and the person(s) responsible for implementation of the action.   

f. Communication of the incident to the project, either verbal or written, regarding the 
incident and the corrective actions; 

g. Application of the project’s accountability plan. 
3. The minutes from the Post Incident Review Meeting shall be distributed to the project team, 

the Executive Vice President, and to other interested parties (i.e. insurance company, 
WSDOT). 
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A. General Requirements 
 

1. It is ultimately the responsibility of the STP Project Manager(s), Project 
Superintendent(s), and Project Safety Manager(s) to require that safe working conditions 
and practices are employed at the project.  At a minimum, walkthrough-type inspections shall 
be conducted daily, by the Superintendents and the Safety representatives. These will be 
documented  

2. Formal inspections shall be completed weekly and documented by the inspector with written 
reports, and photographs.  Following each inspection, communications shall be made to the 
responsible parties/Subcontractors, and the documentation shall be forwarded and posted. 

3. Where life-threatening conditions or practices are observed, the observer has the obligation to 
cease the activity or practice until such time as corrective measures are implemented.  Where 
life-threatening conditions or practices are observed, the observer shall contact the Project 
Safety Manager following the observation.  Work may not resume until the Project 
Manager, Project Safety Manager, subcontractor manager/Superintendent/Foreman, and 
responsible person have agreed to and completed the corrective action(s). 

4. The project team, including the safety committee, shall conduct regular inspections of the 
project on a bi-weekly basis.  All other requirements regarding observations and corrections 
shall apply. 

 
B. OSHA Inspections 
 

1. It is the policy of STP to allow OSHA to conduct an inspection of the project.  The Project 
Superintendent and Project Safety Manager will accompany the OSHA Compliance 
Officer at all times and make arrangements for the meetings between OSHA, 
Subcontractors, and organized labor representatives.  Subcontractors will inform the 
Project of the issuance of any OSHA citations and provide a copy when requested.  Posting 
of any citations is the responsibility of each employer 

2. The WSDOT should be notified immediately of all OSHA inspections.  STP reserves the right 
to attend any walkthrough or inspection by an OSHA Compliance Officer. 

 
C. WSDOT Inspections 
 

1. WSDOT or WSDOT representatives reserves the right (contract) to conduct inspections of the 
project.  The STP Project Manager should be notified of inspections in advance, and shall 
provide a representative from the staff to accompany the inspection. 

2. It is the responsibility of STP to correct any unsafe observations, whether an act or condition, 
in the manner and within the timeframe agreed upon during the inspection.  These inspections 
in no way detract from the overall responsibility to inspect the project, and administer the 
project safety and health plan. 

 
D. Corrective Action Reports (CAR):  
 

1. All repeat and “Immediately Dangerous to Life or Health” (IDLH) observations shall require 
a CAR to be written to the DUSA Supervisor or Subcontractor found to be out of 
conformance.  

2. The Following are minimum requirements of the CAR; 
a. The Root Cause is defined; 
b. Immediate actions are defined and implemented; 
c. Interim actions are defined and implemented; 
d. Corrective actions are defined and implemented) 
e.Actions are defined with completion dates; 
f. Training and/or disciplinary action are identified as needed 
g. The CAR is documented and signed by the team implementing the corrective 

actions; 
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A. General Requirements 
 

1. The hierarchy of controls shall be utilized wherever feasible.  Engineering controls shall first 
be implemented, followed by administrative controls, followed lastly by personal protective 
equipment. 

2. All work involving the use of personal protective equipment shall, at a minimum, comply 
with OSHA29CFR Part 1926.95 through 1926.134, including all appendices and WAC 296-
155 PartC STP will develop PTP’s for all activities that define required PPE and appropriate 
PPE use. All employees will be trained and held accountable for proper PPE use and 
maintenance. 

3. Each Subcontractor requiring employees to use personal protective equipment is required to 
have a personal protective equipment safety program, specific to that subcontractor’s 
operations, which meets or exceeds the guidelines listed in this Manual.  This program shall 
be part of the Subcontractor’s HASP. 

4. The Competent Person shall require that all Employees potentially exposed to hazards 
associated with or mitigated by personal protective equipment possess the knowledge and 
skill required to perform the duties for which they are assigned.  In addition, a PTP shall be 
completed prior to any operation, hazards shall be clearly identified, and hazard controls 
defined.  The PTP shall be reviewed with the work crews daily prior to the start of work, and 
where conditions change. 

5. Where construction operations take place in existing facilities or buildings, each employee 
shall comply with the facility/building WSDOT-specific requirements regarding personal 
protective equipment, where these requirements are more stringent than those outlined in this 
Manual. 

6. It is the responsibility of STP and each Subcontractor to supply their employees with 
required personal protective equipment. 

 
B. Clothing Requirements 
 

1. Appropriate work clothing shall be worn at all times to minimize common exposures 
including lacerations, abrasions, sun, cold, and contact with contaminants.  Each contractor’s 
Competent Person or Safety Representative shall assess the task at hand and shall 
determine the appropriate level of protection required.  Loose clothing or jewelry that may 
catch or become entangled is prohibited. 

2. Shirts that cover the shoulders and torso, including four (4) inch sleeves are acceptable.  
Muscle shirts and cut-offs are prohibited.  NOTE:  Full-arm shirts, coveralls, or jackets may 
be required for operations where additional exposure is possible. 

3. Long work pants are required.  Shorts and sweat pants are prohibited. 
4. Reflective vests meeting the requirements of ANSI 107-1999, Class II, shall be worn where 

employees are potentially exposed to heavy equipment or vehicular traffic e. g. utility work, 
excavation, tunneling, foundations, and structure erection (wood, steel, or concrete). 

 
C. Eye and Face Protection 
 

1. At a minimum, safety glasses meeting the requirements of ANSI Z87.1, including side 
shields, shall be worn at all times on the construction project.  Additional eye and face 
protection shall be required where flying objects, chemical hazards, or other recognized 
hazards are present. 

2. Each contractor’s Competent Person or Safety Representative shall assess the task at hand 
and shall determine the appropriate level of protection required and note in PTP. 

3. The use of chain saws, grinders, demolition saws, etc., requires the use of full face shields in 
addition to safety glasses. 

4. Operations that require the employee to look in an upward direction, including drilling, 
cutting, etc., require the use of tight-fitting goggles for prevention of falling debris. 
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D. Foot Protection 
 

1. At a minimum, sturdy, leather work boots shall be worn at all times on the construction 
project.  Boots shall be above the ankle. 

2. STP and each subcontractor’s Competent Person or Safety Representative shall assess the 
task at hand and shall determine the appropriate level of protection required.  For certain 
operations (jack hammering, demolition), safety-toed boots or boots with metatarsal guards 
may be required. 

 
E. Hand Protection Policy 
 

1. Hand protection shall be worn at all times on the construction project, except where the hands 
are not used or exposed to hazards (i.e. walking, standing, or writing) e. g. to touch or handle 
tools, equipment, materials, or debris. 

2. Each contractor’s Competent Person or Safety Representative shall assess the task at hand 
and shall determine the appropriate level of protection required.  It is the responsibility of 
each Contractor to determine the appropriate type of hand protection required for each task.  

3. Where rotating or reciprocating equipment is used (i.e. hand-held grinders, demolition saws, 
table saws, drills, cordless screwdrivers, etc.), tight-fitting, solid gloves should be worn.  
Loose-fitting or knit gloves are prohibited when using rotating or reciprocating tools. 

4. Where puncture or contact with sharp objects is possible (i.e. handling metal studs, ductwork, 
using utility knifes, etc.), employees should don cut-resistant or cut-proof gloves. 

5. Where dermal contact with substances known or anticipated to cause adverse reactions with 
the skin (i.e. concrete work, paints, epoxies, etc.), or where skin absorption of a hazardous 
material is possible, employees should don chemical-resistant gloves appropriate to the 
potential exposure. 

 
F. Head Protection 
 

1. At a minimum, non-conductive hard hats meeting the requirements of ANSI Z.89.1 shall be 
worn at all times on the construction project.   

2. The brim of the hard hat shall face forward when in use.  Where other protective equipment is 
worn on the head, face, neck, eyes, or ears, it shall not interfere with the fit or use of the hard 
hat.  

3. Each contractor’s Competent Person or Safety Representative shall assess the task at hand 
and shall determine the appropriate level of protection required, including electrical work. 

 
G. Hearing Conservation 
 

1. Hearing Conservation shall comply with the requirements of 29CFR Part 1926.52 and WAC 
296-817-200.   

2. Where hearing protection is worn to minimize noise-induced hearing loss, the noise-reduction 
rating (NRR) of the hearing protection shall effectively reduce the noise level to below 90 
dBA.  For construction, noise-reduction ratings shall be considered to be one-half (1/2) of the 
listed rating.  Example:  The listed NRR for a particular brand of earplug is 32 dBA.  The 
earplug will be considered to effectively reduce noise by 16 dBA.  NOTE:  This practice of 
reducing the NRR by one-half is considered to effectively compensate for field conditions, 
improper fitting, and changes in noise levels. 

3. STP will have, on the project, a sound level meter for measuring noise levels.  Where 
assumptions are made by the STP or the Subcontractor regarding noise levels, the 
assumptions shall be confirmed with a noise-level meter, set on slow response. 

4. As a general rule, any operation that produces noise levels where one must raise one’s voice 
to be heard from a distance of three (3) feet will be considered to be above the permissible 
exposure level of 90 dBA, and will require the use of engineering controls or hearing 
protection to effectively reduce noise levels. 
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H. Respiratory Protection 
 

1. Corporate Respiratory Protection Program: This Document serves as the STP Corporate 
Respiratory Protection Program. STP shall review and evaluate this document on an annual 
basis, or when changes occur to 29 CFR 1910.134, that prompt revision of this document, or 
when facility operational changes occur that require a revision of this document. Effective 
implementation of this program requires support from all levels of management within STP. It 
is designed to establish clear goals and objectives. Because of the general nature of this 
document, it is intended to be supplemented at each jobsite by a “Worksite Specific 
Respiratory Plan”. Each Subcontractor will be responsible for preparing and implementing a 
Respiratory Protection Program that complies with this program and defines responsibilities 
for that contractor. 

1.1.1.1 Worksite Specific Respiratory Plan (WSRP) STP’s respiratory protection program 
Corporate Administrator (Dragados USA Corporate Safety Manager) will 
designate a qualified individual at the jobsite to be the site Respiratory Program 
Administrator.  This individual will be responsible for: 

1.1.1.2 Preparing a WSRP for each substantially unique airborne exposure at the jobsite for 
any operations that may require the use of respirators (see appendix 1). 

a. Submitting the WSRP to the corporate respiratory program administrator for 
approval before the use of respirators begins, and 

b. The successful implementation of the WSRP(s) on his/her jobsite. 

2. Employer and Employee Responsibility. 
2.1.1. Employer's Responsibility. 

2.1.1.1 Respirators, training, and medical evaluations shall be provided by STP at no cost to 
the employees participating in this program when necessary to protect employee 
health. 

2.1.1.2 The respirator provided shall be suitable for the intended use. 
2.1.1.3 STP shall be responsible for establishing and maintaining a respiratory program 

whenever respirators are used. A program administrator shall be appointed to 
oversee the program. The Corporate Program Administrator for STP is the 
Corporate Safety Manager. The Corporate Program Administrator must 
approve all site specific respiratory programs prior to implementation at the site. 

2.1.1.4 The Site Safety Manager shall conduct routine evaluations to see that the written 
program is being followed. STP shall consult with our employees during the 
evaluations and address any employee concerns that are brought up. Topics to be 
considered during the evaluation shall consist of: respirator fit, selection, 
maintenance, interference with job performance, discomfort, if the employee has 
confidence in respirator effectiveness, etc. 

2.1.1.5 The Site Safety Manager shall review, on a case by case basis, any request by an 
employee expressing a desire to wear a respirator during operations that do not 
require respiratory protection. If the use of respiratory protection in a specific case 
will not jeopardize the health or safety of the employee, STP will provide the 
respirator, medical evaluation, and appropriate training for its use. 

2.1.2. Employee's Responsibility. 
2.1.2.1 The employee shall use the respiratory protection in accordance with instructions and 

training received or contracted by STP. 
2.1.2.2 The employee shall guard against damage to the respirator, and immediately replace 

suspect respirators. 
2.1.2.3 The employee shall report any trouble with or malfunction of the respirator to his/her 

supervisor. 
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2.1.2.4 Any employee who voluntarily wears a respirator when a respirator is not required is 
subject to the medical evaluation, cleaning, maintenance, and storage elements of 
this program, and must be provided with the appropriate information specified. 

2.1.3. STP employees who voluntarily wear filtering facepiece’s (dust masks) are not subject to the 
above provisions of this program. 

3. Policy Statement and Respirator Selection 
3.1.1. Engineering Controls.  To control and/or minimize the threat of occupational diseases 

caused by breathing air contaminated with harmful dusts, fogs, fumes, mists, gases, smoke, 
sprays, or vapors, the primary objective of this program shall be to prevent atmospheric 
contamination. This shall be accomplished as far as feasible by accepted engineering control 
measures (for example, enclosure or confinement of the operation, general and local 
ventilation, and substitution of less toxic materials). When effective engineering controls are 
not feasible, or while they are being instituted, appropriate respirators shall be used. 

3.1.2. Respirators - Respirators shall be provided by STP when such equipment is necessary to 
protect the health of the employee.  STP shall: 

3.1.2.1 Provide the respirators which are applicable and suitable for the purpose intended. 
3.1.2.2 Select respirators from a sufficient number of respirator models and sizes so that the 

respirator is acceptable to, and correctly fits, the user. 
3.1.2.3 Be responsible for the establishment and maintenance of a written respiratory 

protective program which shall include the requirements outlined in 29 CFR 
1910.134. 

3.1.3. The employee shall use the provided respiratory protection in accordance with instructions 
and training received. 

3.1.4. Respirators shall be selected on the basis of the hazards to which the worker is exposed. 
3.1.5. The user shall be instructed and trained in the proper use of respirators and their limitations. 
3.1.6. Respirators shall be regularly cleaned and disinfected. Those used by more than one worker 

shall be thoroughly cleaned and disinfected after each use. 
3.1.7. Respirators shall be stored in a convenient, clean, and sanitary location. 
3.1.8. Respirators used routinely shall be inspected during cleaning. Worn or deteriorated parts shall 

be replaced. Respirators for emergency use such as self-contained devices shall be thoroughly 
inspected at least once a month and after each use. 

3.1.9. Appropriate surveillance of work area conditions and degree of employee exposure or stress 
shall be maintained. 

3.1.10. There shall be regular inspections and evaluations to determine the continued effectiveness of 
the program. 

3.1.11. STP employees shall not be assigned to tasks requiring the use of respirators unless it has 
been determined that they are physically able to perform the work and use the equipment. A 
physician shall determine what health and physical conditions are pertinent. The respirator 
user's medical status shall be reviewed on an annual basis.  OSHA says "periodically". 

3.1.12. All filter cartridges and canisters shall be labeled with the appropriate NIOSH approval label 
that has been certified under the NIOSH 42 CFR Part 84. This label is not to be removed, 
obscured, or defaced while in service. The respirator furnished shall provide adequate 
respiratory protection against the particular hazard for which it is designed. Only series 100 
filters certified under 42 CFR Part 84 shall be used when HEPA filters are called for. 

3.1.13. Gas or Vapor Protection – If a respirator with an ESLI (end of service life indicator) is not 
available, a change-out schedule will be specified on a site-specific basis. Every effort will be 
made to obtain objective information and data so that the cartridges are changed out prior to 
end of service life. 

4. Respiratory Selection Policy. 
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Selection of respirators shall be made by the Site Safety Manager according to the specific 
hazard involved (29 CFR 1910.1000) and shall be selected in accordance with the manufacturer's 
instructions or other related requirements (OSHA, WAC or ANSI standards, NIOSH, etc.). 
4.1. The site Safety Manager will make a reasonable estimate of employee exposure by 

conducting a hazard evaluation for each operation, process, or work area where airborne 
contaminants may be present in routine operations or during an emergency. This 
evaluation may include: 

4.1.1. Identification and review of a list of hazardous substances used in the work area. 
4.1.2. Review of work processes to determine source of potential hazardous substances. 
4.1.3. Review process records. 
4.1.4. Employee interviews. 
4.1.5. Air monitoring (may be mandatory if the contaminant is regulated by a separate 

OSHA standard e.g. asbestos, lead, silica, methylene chloride, etc.). 
4.1.6. Published studies by trade associations, manufacturer, historical data. 
4.1.7. Mathematical approaches using physical and chemical properties of the contaminant. 

 If a reasonable estimate cannot be obtained, then an IDLH (Immediately Dangerous 
to Life and Health) atmosphere must be assumed. 

 The Site Safety Manager will revise and update the hazard assessment as needed. 
And update the PTP 

4.2. Air Quality.  Compressed air, compressed oxygen, liquid air, and liquid oxygen used for 
respiration shall be of high purity. 

4.2.1. Cylinders of purchased breathing air shall meet at least the requirements of the 
specification for Type I - Grade D breathing air as described in Compressed Gas 
Association Commodity Specifications G-7.1-1989. 

4.2.2. Cylinders of purchased breathing air should have a certificate of analysis from the 
supplier that the breathing air meets the requirements of Type I – Grade D air. 

4.2.3. Compressed oxygen shall not be used. 
4.2.4. Oxygen must never be used with airline respirators. Breathing air may be supplied to 

respirators from cylinders or air compressors. 
4.3. Supplied Air.  Compressors purchased by STP for supplying air shall be equipped with 

the necessary safety and standby devices. A breathing-air type compressor shall be used. 
The type compressor used shall be constructed and situated so as to avoid entry of 
contaminated air into the system and suitable in-line air purifying absorbent beds and 
filters installed. The filter panel must have a tag indicating the last sorbent bed, filter 
change out and PM work, as well as the signature of the person authorized by STP to 
perform the change. A receiver of sufficient capacity to enable the respirator wearer to 
escape from a contaminated atmosphere in the event of compressor failure, and alarms to 
indicate compressor failure and overheating shall be installed in the system. If an oil-
lubricated compressor is used, it shall have a high-temperature or carbon monoxide 
alarm, or both. If only a high-temperature alarm is installed in the system, the air from the 
compressor shall be frequently tested for carbon monoxide so that levels are below the 
exposure limit for carbon monoxide (currently 10 ppm). 

4.3.1. Air-line couplings used shall be incompatible with outlets for other gas systems to 
prevent inadvertent servicing of air-line respirators with non-respirable gases or 
oxygen. 

4.3.2. Compressor shall be set up to minimize moisture content. 
4.3.3. Breathing gas containers shall be properly marked and stored in accordance with the 

NIOSH respirator certification standard, 42 CFR Part 84.  

5. Use of Respirators. 
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5.1. This document specifies standard procedures for respirator use. They Include information and 
guidance necessary for their proper selection, use, and care. Possible emergency and routine uses 
of respirators shall be where possible anticipated and planned. 

5.2. The correct respirator shall be specified for each job. The respirator type shall be specified in the 
work procedures (PTP) by the Site Safety Manager or designated individual, who supervises the 
respiratory protection program. The individual issuing them shall be adequately instructed so that 
the correct respirator is issued. 

5.3. Dangerous Atmospheres.  Written procedures and/or checklists for specific routine tasks/jobs shall 
be prepared covering safe use of respirators in dangerous atmospheres that might be encountered 
in normal operations or in emergencies. Personnel shall be made familiar with these procedures 
and the available respirators. Include in the PTP. 

5.3.1. In areas where the wearer, with failure of the respirator, could be overcome by a toxic or 
oxygen-deficient atmosphere, at least one additional person shall be present. The procedures 
are defined in Section 6; Confined Space Entry. 

5.3.2. When a self-contained breathing apparatus (SCBA) or hose masks with blowers are used in 
atmospheres immediately dangerous to life or health (IDLH), standby personnel must be 
present with suitable rescue equipment (Section 6; Confined Space Entry). 

5.3.3. STP employees using air-line respirators in atmospheres that are IDLH shall be equipped with 
safety harnesses and safety lines for lifting or removing persons from hazardous atmospheres 
or other and equivalent provisions for the rescue of persons from hazardous atmospheres shall 
be used. Standby personnel with suitable SCBA shall be at the nearest fresh air base for 
emergency rescue (Section 6; Confined Space Entry). 

5.3.4. Respirators shall not be removed while inside a work area that requires respiratory protection. 
Employees shall be permitted to leave the work area to maintain, clean, change filters, replace 
parts, or to inspect their respirator if it is impeding their ability to work or if the respirator 
stops functioning as intended. Employees shall notify their immediate supervisor before 
leaving the work area. 

5.3.5. Appropriate surveillance shall be maintained of the work area conditions and the degree of 
employee exposure or stress. When there is a change that may effect respirator effectiveness, 
STP shall reevaluate the effectiveness of the respirator. 

5.4. Respirator Training.  For safe use of any respirator, it is essential that our employees be properly 
instructed in its selection, use, and maintenance. Both supervisors and workers shall be so 
instructed by the Site Safety Manager or designated individual. Training shall provide our 
employees the opportunity to handle the respirator, have it fitted properly, test its face-piece seal, 
wear it in normal air for a long familiarity period, and finally, to wear it in a test atmosphere. 

5.5. Fit instructions.  Every respirator wearer shall receive fitting instructions including demonstrations 
and practice in how the respirator should be worn, how to adjust it, and how to determine if it fits 
properly. Respirators shall not be worn when conditions prevent a good face seal. Such conditions 
may be a growth of beard, sideburns, or a skullcap that projects under the facepiece or temple 
pieces on glasses. Also, the absence of one or both dentures can seriously affect the fit of a 
facepiece. 

5.6. Fit Evaluation (Wearer).  The wearer shall check the facepiece’s fit each time he/she puts on the 
respirator by conducting a positive/negative pressure seal check as specified in Appendix B-1 of 
the Respiratory Protection Standard. This shall be done in accordance with the manufacturer's 
facepiece fitting instructions. 

5.7. Fit Evaluation (STP).  Periodic checks of our employees wearing respirators shall be 
accomplished by the site Safety Manager or designated individual. This shall be done in 
accordance with the manufacturer's facepiece fitting instructions. 

5.8. Hair/Apparel.  If hair growth or apparel interferes with a satisfactory fit, then they shall be altered 
or removed so as to eliminate interference and allow a satisfactory fit. If a satisfactory fit is still 
not attained, the employee must use a positive-pressure respirator such as a powered air-purifying 
respirator, a supplied air respirator, or a self-contained breathing apparatus. 
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5.9. Corrective Vision. If an employee wears corrective glasses or goggles or other personal protective 
equipment, The Site Safety Manager shall see that such equipment is worn in a manner that does 
not interfere with the seal of the facepiece to the face of the user. If the employees wear other 
safety equipment with their respirators, the employee must pass an appropriate fit test while 
wearing the equipment to determine of it interferes with the seal. 

5.10. Corrective Vision Requirements (Full-Face Respirators).  Full-face respirators having provisions 
for optical inserts shall be reviewed for use by The Site Safety Manager. These inserts when used 
shall be used according to the manufacturer’s specification.  When employees must wear optical 
inserts as part of the facepiece, the facepiece and lenses shall be fitted by qualified individuals to 
provide good vision, comfort, and a gas-tight seal. STP will provide corrective lenses for 
respirators based on optometry recommendations from an optometrist. 

5.10.1. Conventional eye glasses.  Conventional eyeglasses shall not be used with full-face 
respirators. A proper seal cannot be established if the temple bars of eyeglasses extend 
through the sealing edge of the full facepiece. 

5.10.2. Contact lenses.  Contact lenses shall not be used with full-face respirators. Wearing of contact 
lenses in contaminated atmospheres with a respirator shall not be allowed. 

5.10.3. Corrective spectacles or goggles.  If corrective spectacles or goggles are required, they shall 
be worn so as not to affect the fit of the facepiece. Proper selection of equipment shall 
minimize or avoid this problem. 

6. Inspection, Maintenance, and Care of Respiratory Equipment.  
Equipment shall be properly maintained to retain its original state of effectiveness. 
6.1. Maintenance and Care of Respiratory Equipment 

6.1.1. Respirators shall be provided in clean, sanitary, and working order. 
6.1.2. Respirators shall be cleaned and disinfected using the procedures in Appendix B-1 of the 

standard or in accordance with the manufacturer’s written instructions. 
6.1.3. Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as 

often as necessary. 
6.1.4. Respirators issued to more than one employee shall be cleaned and disinfected before being 

worn by different individuals. 
6.1.5. Respirators used in fit testing and training shall be cleaned and disinfected after each use. 
6.1.6. STP will provide supplies for our employees to clean their respirators or designate an 

individual to perform the above duties. 
6.1.7. Specific procedures for disassembly, cleaning, and maintenance of respirators used by STP 

shall be done according the manufacturer’s written instructions. 
6.2. Routine Inspections.  Respirator inspections shall include but is not limited to the following: (Use 

section 10. Respirator Inspection Record) 
6.2.1. A check of the tightness of connections. 
6.2.2. Condition of the facepiece, headbands, valves, connecting tube, and canisters. 
6.2.3. Inspection of the rubber or elastomeric parts for pliability and signs of deterioration. 

Stretching and manipulating rubber or elastomeric parts with a massaging action shall keep 
them pliable and flexible and prevent them from taking a set during storage. 

6.3. Random Inspections.  Respiratory protection is no better than the respirator in use, even though it 
may be worn conscientiously. Frequent random inspections shall be conducted to see that 
respirators are properly selected, used, cleaned, and maintained. The respirator manufacturer’s 
inspection criteria shall be used as the basis for the inspections. The personnel qualified to perform 
respirator inspections will be identified in the Site Respiratory Management Program. 
Inspection records will be maintained in the field office  

 
6.4. Emergency Escape Respirators.  All respirators shall be inspected before and after each use. A 

respirator that is not routinely used but is kept ready for emergency use shall be inspected after 
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each use and at least monthly to see that it is in satisfactory working condition. Emergency escape 
only respirators shall also be inspected before being carried into the work area. The respirator 
manufacturer’s inspection criteria shall be used as the basis for the inspections. A record shall be 
kept of inspection dates and findings for respirators maintained for emergency use. Respirators 
maintained for emergency use shall be cleaned and disinfected after each use. 

6.5. Routine Use Respirators.  All routine use respirators shall be inspected before and after each use. 
The manufacturer’s inspection criteria shall be used as the basis for the inspection. Routinely used 
respirators shall be cleaned, and disinfected as frequently as necessary so that proper protection is 
provided for the wearer. 

6.6. SCBA Inspections.  SCBAs shall be inspected monthly.  Air and oxygen cylinders shall be fully 
charged according to the manufacturer's instructions. It shall be determined that the regulator and 
warning devices function properly. 

6.7. Replacement or Repair.  Only the site Safety Manager or designated individual, with NIOSH 
approved parts designed for the respirator, shall do replacement or repairs. No attempt shall be 
made to replace components or to make adjustments or repairs beyond the manufacturer's 
recommendations. Reducing or admission valves or regulators shall be returned to the 
manufacturer or to a trained technician for adjustment or repair. Respirators that have failed 
inspection will be taken out of service. 

6.8. Storage Requirements.  After inspection, cleaning, and necessary repair, respiratory protection 
equipment shall be carefully stored to protect against dust, sunlight, heat, extreme cold, excessive 
moisture, or damaging chemicals. Respirators shall be packed or stored so that the facepiece and 
exhalation valve shall rest in a normal position and function shall not be impaired by the elastomer 
setting in an abnormal position. 

6.8.1. Emergency Use Respirators.  Respirators placed at stations and work areas for emergency use 
shall be immediately accessible at all times and shall be stored in compartments built for the 
purpose and in accordance with the manufacturer’s recommendations. These compartments 
shall be clearly marked. Instructions for proper storage of emergency respirators, such as gas 
masks and SCBA, can be found in "use and care" instructions typically mounted inside the 
carrying case lid. 

6.8.2. Routine Use Respirators.  Routinely used respirators, such as dust respirators, may be placed 
in plastic bags. Respirators having removable cartridges with imbedded compounds that could 
evaporate into a sealed bag shall be removed so as not to permeate into the rubber parts of the 
respirator. Respirators shall not be stored in such places as lockers or toolboxes unless they 
are in carrying cases or cartons. 

6.8.3. Identification of Chemical Cartridges.  The primary means of identifying a chemical cartridge 
is by means of its label. The secondary means is by color code. All cartridges purchased or 
used by STP shall be properly labeled and/or colored coded in accordance with 29 CFR 
1910.134 before they are placed into service. The labels and colors shall be properly 
maintained at all times until disposal. Cartridges having labels and colors not identifiable shall 
be properly disposed of.   

7. Respiratory Protection Training Program.   
STP shall develop a standardized training format to meet the requirements for a respiratory protection 
training program. 
7.1. Training shall be provided to each affected employee: 

7.1.1. Before the employee is first assigned duties that require respiratory protection and at a 
minimum, annually thereafter. 

7.1.2. Before there is a change in assigned duties. 
7.1.3. Whenever there is a change in operations that present a hazard for which an employee has not 

previously been trained. 
7.1.4. Whenever STP has reason to believe that there are deviations from established respiratory 

procedures required by this instruction or inadequacies in the employee's knowledge or use of 
these procedures. 
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7.2. The training shall establish employee proficiency in the duties required by this instruction and 
shall introduce new or revised procedures, as necessary, for compliance with this instruction or 
when future revisions occur. 

7.3. Training topics shall include, as a minimum: 
7.3.1. The STP Respiratory Protection Policy. 
7.3.2. The OSHA Respiratory Protection standard. 
7.3.3. Respiratory hazards encountered within the scope of work and their health effects. 
7.3.4. Need for respiratory protection and the consequences of improper fit, use, or maintenance. 
7.3.5. Proper selection and use of respirators. 
7.3.6. Inspection and seal checking of respirators. 
7.3.7. Limitations and capabilities of respirators. 
7.3.8. Respirator donning and user seal (fit) checks. 
7.3.9. Fit testing. 
7.3.10. Emergency use procedures. 
7.3.11. Maintenance and storage procedures. 
7.3.12. Medical signs and symptoms limiting the effective use of respirators. 

7.4. STP shall document that the training required by this section has been accomplished. The 
documentation shall contain each employee's name, the signatures or initials of the trainers, and 
the dates of training. The certification shall be available for inspection by our employees.  

8. Respirator Decision Logic. 
8.1. Where a Specific OSHA Standard Exits.  Each task and/or job having the potential for respiratory 

hazards shall be evaluated to determine worker protection requirements. The specific OSHA 
standard shall be consulted to determine delineated respiratory requirements. The standards are 
listed in the "Z" tables to 29 CFR 1910.1000-1101. 

8.2. Where a Specific OSHA Standard Does Not Exist.  The NIOSH respirator decision logic table 
from "NIOSH Guide to Industrial Respiratory Protection", Publication No. 87-116 (or subsequent 
versions) shall be used. After all criteria have been identified and evaluated, and after the 
requirements and restrictions of the respiratory protection program have been met, the class of 
respirators that shall provide adequate respiratory protection shall be determined. 

9. Respirator Fit Testing.   
. For each employee wearing negative pressure respirators, STP shall perform (or have performed) either 
quantitative or qualitative face fit tests at the time of initial fitting and at least annually thereafter. The 
qualitative fit tests may be used only for testing the fit of half mask respirators. 
9.1. Half-Mask Respirators.  STP shall perform (or have performed) qualitative fit test protocols in 

accordance with the specific standard listed in the "Z" tables to 29 CFR 1910.1000-1101. Where a 
specific OSHA standard protocol does not exist, the "NIOSH guide to Industrial Respiratory 
Protection", Publication No. 87-116 (or subsequent versions) shall be used. 

9.2. Minimum Fit Factor.  Employees shall not be permitted to wear a half mask or full facepiece mask 
if a minimum fit factor of 100 or 500, respectively, cannot be obtained. 

9.3. Hair.  Fit testing shall not be conducted if there is any hair growth between the skin and the 
facepiece seal surface. 

9.4. Respiratory Difficulty during Tests.  If an employee exhibits difficulty in breathing during the 
tests, she or he shall be referred to a physician trained in respiratory diseases or pulmonary 
medicine to determine whether the test subject can wear a respirator while performing her or his 
duties. 

9.5. Respirator Use Determination.  The test subject shall be given the opportunity to wear the 
assigned respirator for one week. If the respirator does not provide a satisfactory fit during actual 
use, the test subject may request another fit test, which shall be performed immediately. 
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9.6. Respirator Fit Factor Card.  A respirator fit factor card shall be issued to the test subject for each 
manufacturer, model number, and approval number for each respirator tested and achieving an 
acceptable fit factor (Quantitative). The fit factor card will contain the following information, as a 
minimum: 

9.6.1. Name. 
9.6.2. Date of fit test. 
9.6.3. Protection fit factor obtained. 
9.6.4. Name and signature of the person that conducted the test. 

9.7. Filter Replacement.  Filters used for qualitative or quantitative fit testing shall be replaced weekly, 
whenever increased breathing resistance is encountered, or when the test agent has altered the 
integrity of the filter media. Organic vapor cartridges/canisters shall be replaced daily or sooner if 
there is any indication of breakthrough by the test agent. 

9.8. Quantitative Fit Test, Re-Test Requirements.   Because the sealing of the respirator may be 
affected, quantitative fit testing shall be repeated immediately when the test subject has a: 

9.8.1. Weight change of 20 pounds or more. 
9.8.2. Significant facial scarring in the area of the facepiece seal. 
9.8.3. Significant dental changes; i.e., multiple extractions without prosthesis, or acquiring dentures. 
9.8.4. Reconstructive or cosmetic surgery. 
9.8.5. Any other condition that may interfere with the facepiece seal. 

9.9. Fit Test Recordkeeping Requirements.  A summary of all test results shall be maintained for 3 
years. The summary shall as minimum include: 

9.9.1. Name of test subject. 
9.9.2. Date of testing. 
9.9.3. Name of the test conductor. 
9.9.4. Fit factors obtained from every respirator tested (indicate manufacturer, model, size and 

approval number). 
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A. General Requirements 
 
1. STP is committed to providing safe, effective pest and rodent control for all of its construction 

projects. When warranted, the least toxic rodenticides should be used in a manner that 
minimizes exposure to humans and the environment.   

2. The Employees should report sightings of pests to their Supervisors and the STP 
Superintendent. 

3. The following Best Management Practices (BMPs) for pest control should be implemented at 
all new construction, major renovations, and demolitions that occur. 

a. Each Contractor shall keep all food wastes in rodent-proof containers.  Rodent 
proof containers are receptacles with attached lids or covers that prevent rodent 
intrusion.   

b. If pests become a problem , an outside vendor should be contracted 
c. All pest monitor traps must be labeled with a date and placed in a location on record.  

The record can be either a map or else documented on a service report form.  When 
traps are no longer effective, they will be replaced as needed. 

d. Insect and rodent survey traps will be placed in potential pest harborage locations 
and checked at least monthly for the presence of pests.  Rodent snap traps or glue 
boards can be effectively placed inside these stations. 

e. For subsurface construction, special monitoring bait blocks should be placed below 
the surface level and monitored for rodent activity.  In the event of the presence of 
rodents, increased trapping stations along the perimeter shall be implemented. 

f. Service report forms document the report of a pest problem, actions taken to correct 
the problem and findings relevant to the source of the infestation.   A pest control 
technician will fill out a Service Report Form on each visit to the facility.  STP will 
keep all service report forms in a logbook at the project. 

g. STP will keep a sign-in/sign-out form in a logbook at the project.  The logbook, 
clearly identified, will be kept in a central location and will be used to document the 
pest control program. 

h. No pesticides belonging to outside pest control vendors will be stored at the project. 
i. All rodents and insects will be sealed in a closed container and disposed of in an 

outside enclosed trash container that is emptied on a daily basis 
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A. All Subcontractors, service Contractors, and trade Contractors working on the STP project are 
required, as part of the bidding process, to pre-qualify their past safety performance and 
experience.  Subcontractor’s safety programs will be evaluated and rated according to pre-
determined criteria and weighting factors, and placed into categories (above-average, average, and 
below average).  The resulting list of Subcontractors, based on the category in which they are 
placed, shall be available to STP bidding and Purchasing Managers. 

 
B. The intent of the pre-qualification process is to assist the STP Management Team in determining 

the Subcontractors that have performed safely in the past.  The published list of Subcontractors 
in no way represents or guarantees future performance or awards of contracts.  The pre-
qualification program places a strong emphasis on the safety, health, and well-being of the 
workforce, our community, and the environment, all of which STP holds paramount as a core 
value.  This program will also aid the Project Management Team in developing and fostering a 
relationship with our Subcontractor partners, which will in turn lead to improved performance. 

 
C.  Subcontractors are required to pre-qualify prior to performing work at STP, and shall update the 

qualification criteria every year thereafter.   
D. The pre-qualification process addresses the following items: 

1. Company Information 
2. Insurance/Injury/Illness Experience (previous three years) 
3. OSHA Citation Experience (previous three years) 
4. Safety Management Systems 

a. Goals 
b. Management Involvement 
c. Accountability Program 
d. Emergency Management Program 
e. Incident Investigation and Communication Program 
f. Formal, Documented Training Program 
g. Orientation Program 
h. Performance Evaluation (Employee) 
i. Employee Involvement Program (Safety Committee)  
j. Defined Recognition Program 
k. Safety Program Self Evaluation  
l. Safety Meetings 

5. Safety Program Elements 
 

E.   No pre-qualification package will be evaluated until all requested information is completed and 
received. 
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A. The project shall procure, provide, and install a Project Safety Board at the following locations on 
the project: 

 
1. The main employee entrance to the project; 
2. Any general lunch/break/or assembly area; 
3. The STP office or trailer; 

 
B. The Project Safety Board shall post or contain the following items: 
 

1. Basic project information; 
2. OSHA/Washington State 5-in-1 Labor Law Posting; 
3. Names and daytime contact numbers for key STP and Subcontractors personnel; 
4. Emergency procedures and contact numbers; 
5. A copy of the minutes from the Monthly Management Safety Meeting; 
6. Any Safety Bulletins or general communications to the project. 
7. The current data  reflecting goal achievement 
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A. General Requirements 
 

1. Protection of the public shall comply with this Section, the Manual on Uniform Traffic 
Control Devices (MUTCD), and Sections 12.E and 13.B of this Manual, and any WSDOT 
requirements 

2. All necessary precautions shall be taken to prevent injury to the general public and damage to 
property of others.  Work shall not be permitted in any area occupied by the general public 
unless specifically permitted by the contract or in writing by WSDOT. 

 
B. Traffic Control Plan 
 

1. Where the public, either vehicular or pedestrian traffic, may be impacted, interrupted, or re-
routed, STP shall compile and provide a Traffic Control Plan.  The Traffic Control Plan shall 
be submitted to the WSDOT and any required public agency for review and comment.   

2. The Traffic Control Plan shall include the following: 
a. Project location and Contractor Name; 
b. The purpose for the obstruction; 
c. The duration of the obstruction; 
d. A sketch, either hand or computer drawn, showing the street names,  obstruction 

location, placement and types of signs, and the protective measures (barrels, plates, 
cones, arrow-boards, etc.) used to protect the Employees and the public; 

e. The excavation size, Dig Safe or utility locator number, and associated utility permit 
numbers (where applicable); 

f. The location of equipment (i.e. crane or concrete pump), including the size, weight, 
and ground bearing pressures). 

3. Where the impact/interruption/traffic re-routing occurs in the city/town, the approved Traffic 
Control Plan shall be submitted to the appropriate Department of Public Works along with the 
permit application for the operation.  These permits include: Sidewalk Obstruction (No 
Excavation), Street Excavation, Crane/Boom Truck/Pump Truck Placement, and Temporary 
Construction Access..   

4. NOTE: the Traffic Control Plan shall be submitted to the responsible municipality or 
department overseeing roadway work. 

 
C. Public Protection Requirements 
 

1. When it is necessary to maintain public use of work areas involving sidewalks, entrances to 
buildings, lobbies, corridors, aisles, stairways and vehicular roadways, STP with the 
responsible Subcontractor shall protect the public with appropriate guardrails, barricades, 
temporary fences, overhead protection, temporary partitions, shields, mirrors, and adequate 
visibility. 

2. Sidewalks, entrances to buildings, lobbies, corridors, aisles, doors or exits shall be kept clear 
of obstructions to permit safe entrance and exit of the public at all times. 

3. Appropriate warnings and instructional safety signs shall be conspicuously posted where 
necessary. In addition, a flag person shall control the movement of motorized equipment in 
areas where the public might be endangered as allowed by local regulations. 
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4. Where work must be performed above building entrances and exits, whether on the 
construction site or part of a public area, canopies shall be installed and enclosed so as to fully 
protect pedestrians from falling objects.  This shall be done in conjunction with item G.2 
above (screening/paneling).  These canopies shall be capable of withstanding the maximum 
forces that could be applied from potential falling objects, considering the maximum fall 
distance from the elevated work area to the canopy.   

5. In areas adjacent to public walkways or travelways, canopies shall be installed and enclosed 
so as to fully protect pedestrians and vehicles from falling objects.  This shall be done in 
conjunction with item C.2 above.  These canopies shall be capable of withstanding the 
maximum forces that could be applied from potential falling objects, considering the 
maximum fall distance from the elevated work area to the canopy.  In addition to the site 
fence required by the contract, drawings, and contract documents, the following shall apply: 

a. A temporary fence shall be provided around the perimeter of above ground 
operations adjacent to public areas. Perimeter fences shall be at least six (6) feet 
high. They may be constructed of wood or metal frame and sheathing, wire mesh, or 
a combination of both. When the fence is adjacent to a sidewalk near a street 
intersection, at least the upper portion of fence shall be open wire mesh. 

b. Guardrails shall be provided on both sides of vehicular and pedestrian bridges, 
ramps, runways, and platforms. Pedestrian walkways elevated above adjoining 
surfaces, or walkways within six (6) feet of the top of excavated slopes or vertical 
banks shall be protected with guardrails. Guardrails shall be constructed in 
accordance with Section 13.F of this Manual. 

c. A crosswalk must contain: striping, curb cut for handicap access. 
6. Barricades meeting local requirements shall be provided where sidewalk shed or bridges, 

fences, or guardrails as referenced above are not required between work areas and pedestrian 
walkways, roadways or occupied buildings. Barricades shall be secured against accidental 
displacement and shall be maintained in place except where temporary removal is necessary 
to perform the work. During the period a barricade is temporarily removed for the purpose of 
work, a watchman shall be placed at all openings. 

7. Temporary sidewalks shall be provided, as directed, when a permanent sidewalk is obstructed 
by the Contractors operation. They shall be installed in accordance with the requirements 
listed above. 

8. Warning lights shall be maintained from dusk to sunrise around excavations, barricades or 
obstruction in the public areas. Illumination shall be provided from dusk to sunrise for all 
temporary walkways in both public and construction areas.   
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A. General Requirements 
 

1. STP and each Subcontractor, of every tier, shall maintain project-specific records in 
compliance with 29CFR Part 1904, 29CFR Part 1910.1020, and this Section of the Manual. 

 
B. Project Reporting Requirements 
 

1. STP will compile and/or prepare all reports associated with incidents or injuries occurring on 
or related to the project.  The preparation of reports may be the responsibility of another 
employer or Contractor, but shall be overseen and distributed by STP. 

2. Incident/injury reports include the following: 
a. The appropriate State Department of Industrial Accidents –Employer’s First Report 

of Injury; 
b. OCIP, CCIP, (or other insurance company) Claims Reports (Worker’s 

Compensation, General Liability, Auto Liability, Builder’s Risk, Property, etc.) 
c. Supervisor’s Incident/Accident Investigation Report may be used to satisfy this 

documentation requirement); 
3. All incident/accident/injury reports shall be sent to the required insurance company, per their 

policy guidelines, with copies of the reports distributed to WSDOT.  
4. STP will prepare and distribute a Monthly Safety Report, specific to the project.  The Monthly 

Safety Report shall contain the following information: 
a. Summary of accidents/incidents from the previous month; 
b. The number of man-hours worked during the previous month; 
c. Summary of accountability actions (safety violations, dismissals, and fines issued); 
d. A description of upcoming operations and activities. 

5. The Monthly Safety Report shall be issued no later than the first (1st) Friday of the month, for 
the previous month’s activities, and shall be distributed to the Executive Vice President (and 
WSDOT, if required)  

 
C. Project Specific Recordkeeping (By All Contractors).  NOTE:  Bolded items in this Section 

apply specifically to STP, but may apply to each individual Contractor as well.  Non-bolded 
items apply to all Contractors. 

 
STP and each Subcontractor shall establish a filing system meeting these requirements, at a 
minimum: 

 
1. Accident/Incident Reporting 

a. Worker’s Compensation Claims (For All Project Injuries) 
b. General Liability Claims (For All Project Incidents) 
c. Near Miss/Non-Injury Incident Reports (For All Project Incidents) 
d. OSHA 300 Log 
e. First Aid Log (For All Project Incidents) 
f. Blank Reporting Forms 

2. Written Procedures 
a. Construction Safety, Health, and Environmental Requirements Manual 
b. Project-Specific SHEMP documents 
c. Emergency Action Plan 
d. Operation-Specific Plans and Procedures (demolition, fall protection, traffic 

control, SWPPP, critical lift, site specific respiratory plan, PTP, etc.) 
e. Miscellaneous Plans & Procedures 

3. Hazard Communication Program 
a. Chemical Inventory (For Entire Project) 
b. Chemical Use Authorization Forms (Completed) (For Entire Project) 
c. Material Safety Data Sheets – Alphabetical (For Entire Project) 

4. Meeting Minutes 
a. High Hazard Activity Planning Meetings  
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b. Monthly Management Safety Meeting 
c. Monthly Mass (All Hands) Safety Meeting 
d. Pre-Construction Safety Meeting  
e. WSDOT/Designer/Contractor Meeting  
f. Tool Box Talks (For Entire Project) 
g. Miscellaneous Meetings 

5. Employee Training & Medical Information  
a. Employee Training File (Alphabetical by Last Name) 
b. Employee Medical Monitoring Program - PRIVATE 

6. Safety Inspections, General 
a. Audit Reports  
b. STP Inspections and Response 
c. WSDOT Inspections and Response 
d. Insurance Company Inspections and Response 
e. Corrective Action Reports and Implementation 
f. OSHA Inspections and Response 

7. Insurance Program 
a. OCIP, CCIP Manual (or other) 
b. Company Insurance Information 
c. Insurance Company Reporting Forms 

8. Environmental and Health Information 
a. Regulated Materials Survey Report 
b. Noise Monitoring 
c. Project-Specific Exposure Monitoring (silica, VOCs, asbestos, etc.) 

9. Equipment 
a. Manuals 
b. Inventory 
c. Inspections 
d. Monthly Fire Extinguisher Inspection Log 
e. GFCI Inspection Log 
f. Staging/Shoring Inspections 
g. Miscellaneous 

10. Permits/Plans/Inspections 
a. Blasting 
b. Confined Space 
c. Energized Electrical 
d. Excavation 
e. Guardrail Removal 
f. Hazard Communication 
g. Hot Work 
h. Shutdown/Disruption  

11. Correspondence (General) 
12. Subcontractor Files 

a. Insurance Information 
b. Correspondence 
c. Inspections Of,  
d. Tool Box Talks 
e. Pre-Task Plans 
f. Miscellaneous 
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A. General Requirements 
 

1. STP shall utilize the Safety Management Systems outlined below, at a minimum.  This system 
is intended to provide the Project Management Team with the basic guidelines for 
implementation of a construction-specific Safety Management System including policy, 
processes, instruction, and documentation.  This system focuses heavily on project 
management at all tiers, employee participation, planning, plan implementation, internal 
analysis and improvement, and management review.  The goal of the Safety Management 
System is a project where continual improvement, no matter the duration of the construction 
project, is keyed to the success of the project. 

2. If the OHSAS 18001 Occupational Health and Safety Management Systems standard is 
adopted and implemented this Section of the Manual shall not apply, with the exception of 
Sub-Section B – Accountability Plan. 

 
B. Accountability Plan 
 

1. STP will develop, oversee, and implement an Accountability Plan for the project.  The 
Accountability Plan shall include disciplinary procedures to be utilized where compliance by 
a Subcontractor or Employee is not met.  The following program elements shall be applied, 
at a minimum: 

2. Employee Non-Compliance: 
a. The first offense shall require the Superintendent to issue a written warning to the 

employee, noting the specific Employee infraction and retraining. 
b. The second offense shall require the Superintendent  to either suspend the 

employee  for a period of up to five (5) days, but no shorter than the remainder of the 
workday on which the infraction was observed, STP Project manager and Safety 
Manager shall meet with the Field management to review the issue(s) and 
determine corrective actions.  NOTE:  All Corrective Actions will be documented.  
All suspensions shall be without pay. 

c. The third offense shall require the STP Superintendent to remove the employee 
(Subcontractor supervisor for sub employee) from the project permanently, and shall 
meet with the Field management to review the issue(s) and determine corrective 
actions. 

d. Where disciplinary action is taken against an employee, the employee’s Foreman or 
supervisor shall also be held accountable.  Where repeat offenses by employees 
under the supervision of a single Foreman/supervisor occur, the discipline for the 
Foreman shall be escalated for each infraction.  

3. Subcontractor (regardless of tier) Non-Compliance: 
a. The first offense shall require STP to issue a written warning to the Subcontractor, 

noting the infraction and recommended corrective actions. 
b. The second offense shall require STP to issue a monetary fine to the employer, for a 

sum of no less than five-thousand dollars ($5,000), and shall meet with the 
Contractor’s management to review the issue(s) and determine corrective actions. 

c. The third offense shall require STP to withhold payment to the Contractor (upper-
tier if infraction is with a lower-tier) until such time as appropriate corrective actions 
are determined and met.  STP Project Management shall meet with the 
Contractor’s management, and a recovery plan shall be compiled and implemented.  
The third offense may also include dismissal of the Subcontractor from the project.  
All potential dismissals shall be reported to the STP Executive Vice President. 
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4. STP reserves the right to hold accountable any Contractor for non-compliance with federal, 
state, and local regulations, and the requirements outlined in this Manual.  The following 
actions may be taken by STP: 

a. Withholding of payment until such time as corrections have been made. 
b. Correction of unsafe conditions by STP, with charges for the corrective action levied 

against the Contractor. 
c. Dismissal of the Contractor from the project, or dismissal of any Contractor staff 

or tradesman responsible for the infraction or non-performance. 
d. Issuance of a monetary fine to the Contractor, for a sum of no less than five-

thousand dollars ($5,000). 
5. Where Contractor management or safety management systems failure is identified as the 

cause of the infraction, STP will call and chair a meeting with the Contractor management, 
executives, principals, and WSDOT.  The meeting shall focus on the noted failure, 
disciplinary actions, and a recovery plan for future prevention of failure. 

 
C. Annual Program Evaluation and Improvements Plan 
 

1. The project shall evaluate the state of the safety program at a minimum of once annually.  The 
Executive Vice President and Corporate Safety Manager shall coordinate and chair a 
meeting with the Project Management Team to evaluate and review the project’s 
performance from the date of inception.  This meeting shall be repeated once per year on or 
about the date of project inception 

2. Each Jobsite, in consultation with the Corporate Safety Department, shall compile the data 
and documents required to perform the evaluation.  The following criteria and performance 
shall be evaluated: 

a. Comparison of project injury experience to the most current benchmark; 
b. Review of incidents involving lost or restricted time, and public incidents; 
c. Comparison of anticipated loss ratios versus actual loss ratios; 
d. Compliance with the project safety inspection expectations  
e. Review of the project compliance ratings, by category  
f. Effectiveness of the Incident Review process (repeat injuries); 
g. Effectiveness of the project’s training and orientation program; 
h. Status and effectiveness of the Employee Participation Program; 
i. Effectiveness of project-wide communications related to safety; 
j. Review of management involvement and effectiveness. 

3. The last action of the program evaluation meeting shall be to determine actions for the 
improvement of the project safety program, where elements of the program are determined to 
be sub-standard or ineffective.  The meeting chair, along with the attendees, shall develop a 
list of actions, responsibilities, and required implementation times.  This list, along with the 
meeting minutes, shall be published to each meeting attendee.  The meeting minutes and 
action list shall be distributed to each member of the Project Management Team. 

4. The EVP and CSM shall track the progress of the action list until all actions have been 
completed and effected.  Where action item requirements are not met, the EVP and CSM 
shall meet with the Project Team to determine the reason for the inaction, and a recovery 
plan shall be developed by the Project Team, in consultation with the EVP and CSM. 
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D. Communication of Safety-Related Items 
 

1. The Project Safety Manager/Representative shall be responsible for communication of 
safety-related items to the entire project, including WSDOT and Contractors of every tier.  
Communications shall be made under the following circumstances, at a minimum: 

a. Where an incident occurs on the project, including injury (OSHA recordable or more 
severe), property damage, or near miss; 

b. Where trends or elevated frequencies in minor injuries are observed or noted (e.g. 
minor lacerations, foreign objects in the eye, etc.); 

c. Where trends in safety compliance are noted or observed (i.e. via Audit compliance 
reports or by visual observation); 

d. Where established benchmarks, including incident rates or loss ratios are not met; 
e. Any time a recovery plan for a certain operation is implemented; 
f. Following the annual safety program evaluation and improvements meeting. 

2. The communication shall be either delivered verbally to the project during the Monthly Mass 
Safety Meeting (for minor items) or shall be in writing via a Safety Bulletin issued by the 
Project Safety Manager/Representative.  Where issued via Safety Bulletin, it shall be 
distributed to all project Personnel to be used as a Tool Box Talk by each Contractor. 

 
E. Employee Involvement Plan 
 

1. The Project Management Team shall require the active participation of project management 
and staff, subcontractor management, staff, and labor forces, and labor force representatives. 

2. The STP Project Manager and Project Safety Manager shall establish a Project Safety 
Committee.  The Safety Committee should consist of representation by the following, at a 
minimum: 

a. The STP Project Manager; 
b. The STP Project Safety Manager; 
c. The STP Superintendents 
d. Trade stewards (one per each trade); 
e. Tradesmen (at least one per each contractor on the project).  The tradesman shall 

either be selected voluntarily by the employer, or where volunteers are not provided, 
shall be selected by the employer; 

f. Contractor Safety Representatives, where required by this Manual. 
3. The Safety Committee shall meet no less than once per month.  The Safety Committee 

meeting shall be coordinated and chaired by the Project Safety Manager, and the meeting 
shall be documented.  The meeting shall consist of the following, at a minimum: 

a. Review of incidents and accidents from the previous month, including corrective 
actions and responsibilities; 

b. Review of upcoming project operations and activities; 
c. Review of the current project safety performance (incident rates, Audits, etc.); 
d. Communication of Safety Bulletins from the previous month; 
e. Participation by the attendees where project hazards observed by the attendee are 

discussed and reviewed; 
f. Participation by the attendees regarding feedback from the tradesmen; 
g. A project walkthrough focused on identification of best practices and non-compliant 

conditions and practices. 
4. The minutes from the Safety Committee meeting shall be distributed to the each attendee, 

each project Contractor, WSDOT and the EVP 
5. The STP Project Manager or Project Safety Manager may elect to establish other 

employee participation programs in addition to the Safety Committee.  These may include 
anonymous employee suggestion boxes or recognition programs.  
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F. Project-Specific Health and Safety Plan  
 

1. Within fifteen (15) working days of contract award or the WSDOT Notice to Proceed, The  
2. Management Team shall finalize this Health and Safety Plan (HASP) for the project.  The 

HASP shall be specific to the operations to be undertaken on the project, and shall incorporate 
the applicable elements/requirements of this Manual, as well as federal, state, and local 
regulations. 

3. The Project Safety Manager, with input from the Project Manager, will complete the Site 
Specific Safety Health and Environmental Plans (SHEMP) for the project. These will 
define specific responsibilities, programs, training and recordkeeping to require compliance 
with the OSHA requirements for the project.   

4. The Project HASP shall be submitted to the EVP and CSM for review and comment. The 
Management Team will incorporate the comments and submit to the Owner if required 

 
G. Roles and Responsibilities  
 

1. STP Project Executive/Manager/General Superintendent: 
a. Has the overall responsibility and authority for management of the safety program; 
b. Responsible for coordination of Subcontractor operations and activities so as to 

minimize or eliminate hazards associated with multiple Contractor/trade work; 
c. Responsible for supporting the Project Safety Manager in his or her efforts to 

administer the project safety program; 
d. Shall conduct one (1) formal, documented safety inspection of the project per month 

via the required inspection method  (Audit); 
e. Shall co-chair the Monthly Safety Committee Meeting along with the Project Safety 

Manager, and shall attend each Monthly Project Management Safety Meeting. 
2. STP  Area Superintendent: 

a. Has the overall responsibility and authority for management of the safety program 
for all employees; 

b. Shall enforce compliance with Project HASP, OSHA Standards, this Manual, and all 
other federal, state, and local regulations; 

c. Is responsible for coordination of project workforces and Subcontractors so that a 
logical, systematic progression of work takes place; 

d. Shall assist Foremen/Subcontractors in pre-planning their operations to prevent 
personal injury and property damage.  Pre-Task Plans for new or modified operations 
are to be reviewed prior to the operation’s commencement; 

e. Shall schedule, distribute notification, and chair the weekly Coordination/Safety 
meetings; 

f. Shall notify Subcontractors of a safety noncompliance in compliance with Section 
26.B of this Manual; 

g. Shall assist in the investigation of accidents, incidents and near misses in conjunction 
with the Foreman, Subcontractor Safety Representative, union steward, and 
Project Safety Manager; 

h. Shall conduct one (1) formal, documented safety inspection of the project per week 
via the required inspection method; 

i. Shall attend/participate in each pre-construction safety meeting for Subcontractors 
of every tier; 

j. Shall attend each Monthly Management Safety Meeting and Monthly Mass Safety 
Meeting. 
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3. STP Project Safety Manager/Representative: 
a. Shall enforce compliance with Project HASP, OSHA Standards,  and all other 

federal, state, and local regulations; 
b. Shall review subcontractor Safety and Health Plans for compliance with this Manual 

and the Project HASP; 
c. Shall assist the Superintendent and/or Project Manager and/or Purchasing Agent 

in compiling and review bid documents PRIOR to their release to contractors for 
bidding.  The Project Safety Manager shall assist in requiring that all necessary 
scope and budgetary items are appropriately listed on the bid documents for each 
contractor/ trade/operation, etc. 

d. Shall implement a Safety and Health Orientation process for all employees assigned 
to the Project.   

e. Shall assist Subcontractors in pre-planning their operations to prevent personal 
injury and property damage.  Pre-Task Plans for new or modified operations are to 
be reviewed prior to the operation’s commencement; 

f. Shall schedule, distribute notification, and co-chair the Monthly Safety Committee 
Meeting, and shall chair the Monthly Mass Safety Meeting; 

g. Shall issue Safety Bulletins in compliance with Section 26.D of this Manual; 
h. Shall receive all safety-related correspondence and copies of all incident and 

accident reports. 
i. Shall notify Subcontractors of a safety noncompliance in compliance with Section 

26.B of this Manual;  
j. Shall assist in the investigation of accidents, incidents and near misses in conjunction 

with the Foreman, Subcontractor Safety Representative, union steward, and Area 
Superintendent; 

k. Shall head up the Root Cause Analysis for accidents, incidents and near misses. 
l. Shall conduct one (1) formal, documented safety inspection of the project per day via 

the required inspection method. 
m. Shall attend/participate in each pre-construction safety meeting for Subcontractors 

of every tier. 
 

4. Subcontractor Project Manager/Superintendent/Foreman: 
a. Shares the overall responsibility and authority for management of the safety program 

for assigned employees; 
b. Shall enforce compliance with Project HASP, OSHA Standards, this Manual, and all 

other federal, state, and local regulations; 
c. Is responsible for coordination of workforces and lower-tier Subcontractors so that 

a logical, systematic progression of work takes place; 
d. Shall pre-plan operations to prevent personal injury and property damage.  Pre-Task 

Plans for new or modified operations are to be prepared, reviewed, and submitted to 
the general contractor Area Superintendent prior to the operation’s commencement 
for review; 

e. Shall require that Employees under his/her command have the adequate training and 
knowledge to complete the task at hand; 

f. Shall attend the Monthly Project Management Safety Meeting; 
g. Shall investigate all accidents, incidents and near misses in conjunction with the 

general contractor Area Superintendent and Project Safety Manager, 
subcontractor Safety Representative, and union steward; 

h. Shall require each employee’s attendance at the project Safety Orientation. 
i. Shall attend each Monthly Management Safety Meeting and Monthly Mass Safety 

Meeting. 
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5. Subcontractor Safety Representative 
a. Shares the overall responsibility and authority for management of the safety program 

for assigned employees; 
b. Shall enforce compliance with Project HASP, OSHA Standards, this Manual, and all 

other federal, state, and local regulations; 
c. Shall pre-plan operations to prevent personal injury and property damage.  Pre-Task 

Plans for new or modified operations are to be prepared, reviewed, and submitted to 
the general contractor Area Superintendent prior to the operation’s commencement 
for review; 

d. Shall require that Employees under his/her command have the adequate training and 
knowledge to complete the task at hand; 

e. Shall attend the Monthly Management Safety Meeting and Monthly Mass Safety 
Meeting;  

f. Shall investigate all accidents, incidents and near misses in conjunction with the 
general contractor Area Superintendent and Project Safety Manager, 
subcontractor Foreman, and union steward. 

g. Shall train their employees to perform their work in a safe manner and to recognize 
and correct potential and actual hazards and unsafe acts. 

h. Shall make a minimum of one (1) complete safety inspection of their operations per 
day with a written report to the STP Project Safety Manager noting corrective 
action to identified hazards. 

6. Project employees 
a. Shall attend the Project Safety Orientation and complete the form prior to beginning 

work on the project; 
b. Shall perform their work in a safe manner for prevention of accidents to themselves, 

fellow Employees, the general public, and property of all concerned; 
c. Shall attend and participate in weekly tool box talks; 
d. Shall alert and notify their Foreman of hazards and unsafe acts; 
e. Shall comply with the Project HASP, OSHA Standards, this Manual, and all other 

federal, state, and local regulations. 
 
All project employees, regardless of position or title, have authority to halt life-threatening 
situations.  Where an actual or perceived life-threatening situation is observed, the observer shall 
immediately halt the operation or situation, and shall notify the appropriate project personnel 
including the Project Manager, Project Safety Manager, Superintendent, and/or Foreman. 
 

H. Safety Recognition Program 
 

1. The project shall develop and initiate a Safety Recognition Program, specific to the project.  
The Program shall recognize achievements, either individual or project-wide.   

2. The Program’s criteria and methodology shall be in writing, and shall be submitted to the 
EVP and CSM for review and approval prior to implementation. 
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I. Safety Representation/Project Coverage 
 

1. It is the intent of STP Senior Management to require a Safety Professional/representative to 
be present on the project at all times during construction.  The following requirements apply: 

a. All WSDOT contractual expectations will be met by the Project management team.  
b. The Project will be evaluated by the EVP and CSM with input from the Project 

Manager as to the hazards presented and qualifications regarding the level of safety 
experience/credentials needed will be set and fulfilled.   

c. The project will have, as part of the Management Team, qualified Safety 
Representation identified in the organizational chart for the project.   

d. The EVP and CSM will approve the final selection of project safety coverage.  
2. Each Subcontractor shall designate and provide a full-time Safety Representative.  The 

following requirements apply to Safety Representatives: 
a. The name and qualifications of the Safety Representative must be submitted to the 

Project Manager prior to the Contractor mobilizing at the project.   
3. The Project Safety Manager/Representative and Safety Representative shall be on site on 

a full-time daily basis from the time of mobilization onto the project, through the completion 
of the final punchlist.   

 
J. Subcontractor Safety and Health Plans 
 

1. Each Subcontractor shall submit to STP the company’s Safety and Health Plan for review.  
The Project Safety Manager shall review and provide comments for each Safety and Health 
plan submitted. 

2. Each Subcontractor, by contract language, is required to comply with the requirements of 
this Manual. 

3. Each subcontractor shall submit to DUSA the name(s) of the Safety Representative and 
competent person(s) by indicating on the Subcontractor Safety and Health Commitment 
Agreement. A principal of the company must verify the choices and indicate on the 
agreement. Qualifications for the submitted employees must be documented
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A. Annual Program Evaluation and Improvements Plan Meeting 
 

1. Each project shall hold a Program Evaluation and Improvements Plan Meeting at least once 
per year.  The meeting shall be conducted in accordance with Section 26.C of this Manual. 

 
B. High Hazard Planning Meeting 
 

1. Prior to commencement of each high hazard operation conducted on the project, STP shall 
coordinate and chair a High Hazard Planning Meeting. 

2. The STP Project Manager, Project Safety Manager, General Superintendent, and Area 
Superintendent (if assigned), the subcontractor’s Project Manager, Safety Representative, 
and Foreman shall attend this meeting.  WSDOT may be invited to attend this meeting. 

3. The following activities/operations require that a High Hazard Planning Meeting be held: 
a. Critical Lifts 
b. Energized Electrical Work 
c. Blasting 
d. Hazardous Waste Remediation or Abatement 
e. Leading Edge Work 
f. Maintenance and Protection of Traffic 
g. Precast Concrete Erection 
h. Scaffold Erection 
i. Steel Erection (meeting shall also comply with 29CFR Part 1926.752) 
j. Structural Demolition 
k. Tunneling 

4. The High Hazard Planning Meeting shall address the policies, procedures, coordination, 
communication, and training that will be required or employed during the activity.  The 
meeting shall be documented, and meeting minutes shall be distributed by the Project 
Manager to all attendees. 

 
C. Monthly Management Safety Meeting 
 

1. The STP Project Manager and Project Safety Manager shall coordinate and co-chair a 
Management Safety Meeting at least once per month. 

2. The following persons shall attend the meeting: 
a. STP Project Manager 
b. STP Project Safety Manager 
c. STP Project Superintendents 
d. Subcontractor Safety Representatives 
e. Subcontractor Foremen and Competent Person 
f. Union Stewards 

The WSDOT Safety Representatives should be invited to attend the Monthly Management 
Safety Meeting. 

3. The following shall be reviewed at the Monthly Management Safety Meeting: 
a. Review of incidents and accidents from the previous month, including corrective 

actions and responsibilities; 
b. Review of upcoming project operations and activities – pre-planning; 
c. Review of the current project safety performance (incident rates, Audits, etc.); 
d. Communication of Safety Bulletins from the previous month; 
e. Training and discussion on a special safety topic, pertinent to the project. 

4. The meeting shall be documented, and meeting minutes shall be distributed by the Project 
Manager to all attendees.  Each Subcontractor shall use the minutes of the meeting to 
conduct a tool box talk with their respective employees. 
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D. Monthly Mass (All Hands) Safety Meeting 
 

1. The STP Project Safety Manager shall coordinate and chair a Mass Safety Meeting at least 
once per month.  This meeting may be held in the field or in a room large enough to safety 
hold the number of attendees.  This meeting is expected to be concise and brief. 

2. All project Employees, staff, and management shall attend this meeting.  The WSDOT Safety 
Representative(s) should be invited to attend the Monthly Mass Safety Meeting. 

3. The following shall be reviewed at the Monthly Mass Safety Meeting: 
a. A brief review of incidents and accidents from the previous month, including 

corrective actions and responsibilities; 
b. Distribution of Safety Bulletins from the previous month; 
c. A brief training session on a special safety topic, pertinent to the project. 

4. A meeting outline shall be distributed to each attendee at the meeting.  Where comments or 
suggestions are provided by an attendee during the meeting, the suggestion/comment shall be 
documented and addressed. 

 
E. Monthly Safety Committee Meeting 
 

1. The project shall hold a Safety Committee Meeting at least once per month.  The meeting 
shall be conducted in accordance with Section 26.E of this Manual. 

 
F. Owner/Designer/Contractor (ODC) Meeting 
 

1. If ODC meetings are held, the attendees shall be briefed on the status of the project safety 
program, including milestones, achievements, injuries and incidents, and upcoming activities 
by the STP Project Manager or Project Safety Manager.  It is advantageous to the 
efficiency of the meeting that safety be the first topic discussed. 

 
G. Pre-Construction Safety Meeting 
 

1. The STP Project Manager shall coordinate and chair a Pre-Construction Safety Meeting for 
each Contractor (of all tiers) working on the project.  This meeting shall be held at least two 
(2) weeks prior to the commencement of the work by the Contractor. 

2. The following persons shall attend this meeting: 
a. STP Area Superintendent 
b. STP Project Safety Manager 
c. Subcontractor Project Manager 
d. Subcontractor Superintendent 
e. Subcontractor Foreman and Competent Person 
f. Subcontractor Safety Representative 
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3. The Pre-Construction Safety Meeting shall review and address the following: 
a. Competent Person Requirements 
b. Coordination and logistics 
c. Electrical Safety 
d. Emergency Response Procedures and Meeting Locations 
e. Environmental Requirements 
f. Equipment Inspections 
g. Fall Protection Requirements and Practices 
h. Fire Prevention and Protection Requirements and Practices 
i. High-hazard activities 
j. Housekeeping Requirements 
k. Incident/Accident reporting procedures 
l. Insurance Requirements 
m. Major Requirements of this Manual (applicable to the Subcontractor) 
n. Material Deliveries and Storage 
o. MSDS Locations and Program Requirements 
p. Pre-Qualification Requirements 
q. Project Goals 
r. Project Safety Representation/Coverage 
s. Public Protection Requirements and Practices 
t. Recordkeeping 
u. Safety Meetings 
v. Subcontractor’s general scope of work 
w. Submittals required by the Subcontractor (HASP, Competent Person, HazCom, 

etc.) 
x. Substance Abuse Program Requirements 
y. Training 

4. The meeting shall be documented, and meeting minutes shall be distributed by the STP 
Project manager to all attendees.  

 
H. Weekly Coordination and Safety Meeting 
 

1. If Weekly Coordination Meetings (often referred to as Foremen’s Meetings) are held, the 
attendees shall be briefed on the status of the project safety program, including milestones, 
achievements, injuries and incidents, and upcoming activities by the STP Project Manager 
or Project Safety Manager.  It is advantageous to the efficiency of the meeting that safety be 
the first topic discussed. 

  
I. Weekly Crew Leader-Crew Safety Meetings 
 

1. Crew leader-crew safety meetings shall be held at the beginning of each Task, and weekly 
thereafter. 

2. A review of any walk-around safety inspection conducted since the last safety meeting to 
require the implementation of any corrective actions 

3. An evaluation of any accident investigations conducted since the last meeting to determine if 
the cause of the unsafe acts or unsafe conditions involved were properly identified and 
corrected. 

4. All Crew Leader-Crew safety meetings will be documented for content and participation. 
 



Se
at

tle
 T

un
ne

l P
ar

tn
er

s S
af

et
y,

 H
ea

lth
 &

 E
nv

ir
on

m
en

ta
l R

eq
ui

re
m

en
ts

 M
an

ua
l 

 

Section 27- Scaffolding 

Copyrighted © STP, INC  Page 95  

A. Definitions 
 

1. Scaffold.  Any temporary elevated platform (supported or suspended) and it’s supporting 
structure (including points of anchorage), used for supporting materials or employees or both.  
The term scaffold includes mast-climbing scaffolds. 

 
B. General Requirements 
 

1. All scaffold work and practices shall, at a minimum, comply with OSHA29CFR Part 
1926.450 through 1926.452, and 1926.454, including all appendices, the requirements 
outlined in this Manual, and the manufacturer’s recommendations and requirements. 

2. Each activity requiring scaffold erection, dismantling and/or use will have a completed PTP 
prior to the activity taking place. 

3. STP and any Subcontractor requiring employees to erect, dismantle, adjust, or work on or 
from scaffolds is required to have a scaffold safety program, specific to that  operations, 
which meets or exceeds the guidelines listed in this Manual (PTP). Include any manufacturers 
instructions. 

4. The Competent Person shall require that all Employees potentially exposed to hazards 
associated with scaffolds possess the knowledge and skill required to perform the duties for 
which they are assigned.  In addition, a PTP shall be completed prior to any operation, 
hazards shall be clearly identified, and hazard controls defined.  The PTP shall be reviewed 
with the work crews daily prior to the start of work, and where conditions change. 

5. Fall protection requirements for scaffolds are outlined in Section 13 of this Manual. 
6. Scaffolds under erection or dismantling shall not be used, except where patching at tie-back 

locations is required during dismantling.  Only the uppermost tie-back shall be removed at 
any one time, and only after the scaffold above the tieback has been removed. 

7. The scaffold erector shall compile a PTP prior to erecting or dismantling scaffolding.  The 
PTP shall be submitted to the STP Area Superintendent and Project Safety Manager for 
review and approval. 

8. Mobile scaffolds (i.e. rolling scaffolds or Baker-type scaffolds) require that guardrails are 
installed when the working platform is equal to or greater than three (3) feet above the 
walking or working surface. 

9. Where a mast-climbing scaffold is to be erected and used: 
a. Prior to installation of a mast-climbing scaffold, a review shall be conducted by a 

Registered Professional Engineer in the appropriate state.  The review shall 
specifically include the foundation requirements and structural connection details.  
The Engineer’s report shall be submitted to the STP Safety Manager, scaffold 
erector, and project structural engineer for review. 

b. An erection, dismantling, and inspection plan shall be submitted to STP prior to 
erection of a mast-climbing scaffold.  The plan shall include, at a minimum, the 
procedures required to erect/dismantle/inspect the scaffold, a list of the qualified 
individuals who will perform the work, a Crane Hoist Plan, and fall protection 
procedures to be employed. 

c. The designated operator(s) shall be trained in the use, daily inspection and 
maintenance, and emergency procedures associated with the operation of the mast-
climbing scaffold.  This training shall be conducted by the manufacturer or his 
designee, documented, and a copy shall be provided to STP upon completion.  
Untrained operators shall not operate the scaffold. 

d. Following erection or installation, the mast-climbing scaffold shall be inspected by 
the manufacturer or his designee, and shall be documented.  This inspection report 
shall be submitted to STP upon completion. 

e. During use of a mast climbing scaffold, guardrails shall be installed on all sides, 
including the front face.  Where guardrails cannot be installed on the front face, 
manufacturer-supplied outriggers and planks shall be installed so that the opening 
between the structure and the platform does not exceed three (3) inches.  Where the 
planks must be removed from the outriggers for the scaffold to ascend or descend 
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(i.e. around the tiebacks), fall protection shall be used by the employees on the 
platform. 

f. Access to mast-climbing scaffolds, where the scaffold platform is equal to or greater 
than nineteen inches above the landing level, shall consist of a fixed stair or ladder. 

C. Inspection 
 

1. The SR99 Project will develop and implement a scaffold inspection program, specific to the 
project that meets the requirements of this Section, at a minimum. 

2. A tag system shall be used for scaffolds erected, dismantled, and used on the project.  The tag 
system shall use color-coded tags as follows: 

a. Where scaffolding is being erected or dismantled, or is not otherwise 100% complete 
and ready to use, the tag color shall be RED, and shall denote that the scaffold is not 
safe to use. 

b. Where scaffolding is 100% complete and ready to use, the tag color shall be 
GREEN. 

c. Where special requirements are necessary for scaffold users, the tag color shall be 
YELLOW, and shall denote the special requirements (e.g. fall protection required on 
outriggers, etc.) 

3. An inspection tag shall be conspicuously posted at each access point onto the scaffold.  
4. Where scaffolding is erected on behalf of STP or other Contractor for use by other than the 

erector, the scaffold erector and the owner/renter of the scaffold shall conduct a complete and 
thorough inspection prior to allowing employees onto the scaffold.  The inspection shall be 
documented (Scaffold Inspection Form), and both the erector and owner/renter shall certify by 
signature that the inspection has been completed. 

5. The Competent Person for each Contractor working on the completed/inspected scaffold 
shall conduct an inspection of the scaffold prior to allowing any employee to use the scaffold.  
The Competent Person shall certify by signature, date, and company name that the 
inspection has been completed.  The signature shall be clearly denoted on the inspection tag. 

6. Following erection or installation, the hoist or elevator shall be inspected by the manufacturer 
or his designee, and shall be documented.  This inspection report shall be submitted to STP 
upon completion. 
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A. General Requirements 
 

1. Signs, signals, and barricades shall, at a minimum, comply with OSHA29CFR Part 1926.200 
through 1926.203, WAC 296-155-17627/296-155-310 and the requirements outlined in this 
Manual. 

2. Where caution tape is used as a warning to employees, caution signs denoting the hazard shall 
be secured to the tape.  Employees are allowed to pass or cross caution tape only after 
assessing the hazards posted on the caution signs.  Caution tape and signs shall be erected 
around all sides of the controlled area, and at each access point. 

3. Where danger tape is used as a warning to employees, danger signs denoting the hazard shall 
be secured to the tape.  Employees, except those engaged in the operation for which the 
tape/signs were erected, are not allowed to pass or cross danger tape.  Danger tape and signs 
shall be erected around all sides of the controlled area, and at each access point. 
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A. General Requirements 
 

1. All steel erection work and practices shall, at a minimum, comply with OSHA29CFR Part 
1926.750 through 1926.761, including all appendices, WAC 296-155 Part P, the requirements 
outlined in this Manual, and the structural engineer/designer’s recommendations and 
requirements. 

2. The steel erector, after consultation with STP, shall provide a Site-Specific Erection Plan in 
accordance with WAC 296-155-703 and 29CFR Part 1926.750 Appendix A.  The plan shall 
be submitted to the STP Area Superintendent and Project Safety Manager for review and 
approval. 

3. Each Contractor that conducts steel erection is required to have a steel erection safety 
program, specific to that Contractor’s operations, which meets or exceeds the guidelines 
listed in this Manual.  This program shall be part of the Contractor’s HASP. 

4. The employer’s Competent Person shall require that all Employees potentially exposed to 
hazards associated with steel erection possess the knowledge and skill required to perform the 
duties for which they are assigned.  In addition, a PTP shall be completed prior to any 
operation, hazards shall be clearly identified, and hazard controls defined.  The PTP shall be 
reviewed with the work crews daily prior to the start of work, and where conditions change. 

5. Fall prevention or protection systems are required for all project Employees and trades that 
are potentially exposed to falls equal to or greater than six (6) feet.  Fall protection 
requirements for steel erection are outlined in Section 13 of this Manual.   

6. Where double connections are made during steel erection, the connection shall comply with 
29CFR Part 1926.756(c).  This requirement shall also apply to double connections made 
through or across the web of beams (not only beams over columns).  Where double 
connections are not designed with staggered connection points, the beam to remain shall be 
temporarily welded or positively supported and secured so as to prevent the beam from 
coming dislodged should it be struck. 

7. No Employee shall connect to a beam or column where a double connection is being made. 
8. Where multiple-lift rigging and hoisting of structural steel (Christmas treeing) is proposed, the 

Contractor shall submit a Multiple-Lift Rigging and Hoisting Plan to the Project Safety 
Manager for review.   

9. The Project Safety Manager should submit the proposed Multiple-Lift Rigging and Hoisting 
Plan to WSDOT for review and approval.      
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A. Policy 
 
 No employee shall report to work or be present on Company premises, in Company vehicles or 

engaged in company activities while under the influence of alcohol or controlled substances.  The 
use of alcohol or controlled substances in Company vehicles is strictly prohibited.  Any violation 
of this substance abuse policy may result in disciplinary action, up to and including termination. 

 The company further reserves the right to take any and all appropriate and lawful actions 
necessary to enforce this substance abuse policy, including, but not limited to, inspecting 
employees’ personal property, as well as any Company-issued lockers, desks, or other areas.  Full 
compliance with this substance abuse policy is a condition of initial employment and continued 
employment. 
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A. General Requirements 
 

1. Training requirements shall comply with 29CFR Part 1926.21, Part 1910.132, all other 
applicable WAC and OSHA requirements, and the requirements of this Manual, at a 
minimum. 

2. Training of employees is ultimately the responsibility of the employer.   
3. Each employer shall maintain records of training, and these records shall be produced upon 

request.  Where employees demonstrate an inadequate level of the training or understanding, 
the Contractor shall require additional training. 

4. All Employees on the project shall possess an OSHA 10-Hour Construction Safety Outreach 
Training card as required.  Training cards will be presented during the orientation, and copies 
made.  Employees without this certification will have 30 days from the date of his or her 
initial entry to undergo this training and produce the training card as required. 

5. All Supervisors, Foremen, and Safety Representatives on STP construction projects shall 
possess an OSHA 30-Hour Construction Safety Outreach Training card.  Training cards will 
be presented during the orientation, and copies made.  Supervisors, Foremen, and Safety 
Representatives without this certification will have 60 days from the date of his or her initial 
entry to undergo this training and produce the training card. 

 
B. Orientation 
 

1. Each STP project will develop a Safety Orientation Program, specific to the project.  The 
Safety Orientation Program shall address and review the following items, at a minimum: 

a. Project Safety Goals 
b. Aerial Lift Use Requirements 
c. Blasting and tunneling precautions 
d. Competent Person Instructions 
e. Confined Space Permit and Procedures 
f. Lock-Out/Tag-Out Requirements 
g. Electrical Safety 
h. Emergency Response Procedures 
i. Environmental Requirements 
j. Equipment Inspection and Safety 
k. Excavation Requirements 
l. Fall Prevention and Protection Requirements 
m. Fire Prevention and Protection Requirements 
n. Hazard Communication and Container Labeling 
o. Housekeeping Requirements 
p. Incident/Accident Procedures and Reporting 
q. Safety Inspection Criteria 
r. Personal Protective Equipment Use and Limitations 
s. Public Protection 
t. Safety Management Systems Requirements and Practices 
u. Scaffold Requirements 
v. Signs, Signals, and Barricades Requirements 
w. Substance Abuse Policy Guidelines 
x. Training Requirements (OSHA 10/30, etc.) 

2. Each employee entering the project shall undergo the Safety Orientation within twenty-four 
(24) hours of entry onto the project.   

3. Each employee who has undergone the Safety Orientation shall receive a sticker for the 
placement on the outside of the hardhat that clearly identifies satisfactory completion of the 
Orientation.  In addition, each employee should receive a copy of the orientation for their 
records and use. 

4. STP shall maintain a log of all persons who have undergone the Safety Orientation, including 
the name, signature, date, and trainer’s name. 
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C. Pre-Task Planning 
 

1. For each task or operation undertaken at the project, the Superintendent with input from the 
Competent Person and/or Safety Representative for each Contractor shall compile a PTP.   

2. The PTP shall break down the operation or task into basic job steps, shall identify the hazards 
associated with each job step, and shall identify the hazard control measures associated with 
each hazard.  The PTP shall also include a checklist of major items (tools, equipment and 
materials) to be addressed in every PTP. The Pre-Task Plan Form should be used to satisfy the 
documentation for this requirement. 

3. Following completion of the PTP and prior to commencement of the task or operation, the 
PTP must be submitted to the STP Area Superintendent and Project Safety Manager for 
review, comment, and approval. 

4. The approved PTP shall be used to conduct a Pre-Task Plan Meeting with the employees who 
will perform the work covered under the PTP, and shall be conducted in the field by the 
Competent Person and/or Foreman.   Each attendee shall be instructed as to the 
requirements listed in the PTP, and shall acknowledge this training by signing the PTP.   

5. The Pre-Task Plan Meeting shall be reviewed daily prior to the start of work, as long as the 
task and job steps remain the same.  Where the task and job steps remain the same from day 
to day, the PTP need not be resubmitted for approval. 

6. The PTP will be amended and resubmitted where the operation or job steps change.  Where 
changes are made and approved, the Pre-Task Plan Meeting shall be conducted again. 

7. The PTP shall be posted in the immediate work area, and shall be produced upon request. 
8. Each PTP will contain MSDS sheets relevant to the task described. 
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E. General Requirements 
 

1. All Underground Construction, inclusive of Tunnels, Shafts and Caissons shall be done in 
compliance, at a minimum, with 29CFR 1926 Subpart S and WAC 296-155 Part Q.     

2. STP will develop a program, specific to the project, which meets or exceeds the guidelines 
listed in this Manual.   

3. Each Contractor requiring employees to perform work in the Underground Confines is 
required to have a Safety program, specific to that Contractor’s operations, which meets or 
exceeds the guidelines listed in this Manual.  This program shall be part of the Project 
Specific HASP. 

4. The Competent Person shall require that all Employees potentially exposed to hazards 
possess the knowledge and skill required to perform the duties for which they are assigned.  In 
addition, a PTP shall be completed prior to any operation, and hazard controls defined.  The 
PTP shall be reviewed with the work crews daily prior to the start of work, and where 
conditions change. 

5. A detailed Check in-Check out system will be developed and maintained by Dragados Project 
management. The Tunneling Superintendent and the Safety Manager will be responsible 
for maintaining the system. This system will require that above ground personnel can 
determine the identification of all underground personnel. 

6. A communication system will be developed by Dragados Project Management that will be 
installed so that the use of or disruption of any one phone or signal location will not disrupt 
the operation of the system from any other location. These systems will be tested, at a 
minimum, upon initial entry and as often as necessary, to document that they are in working 
order. The persons responsible for this testing will be identified in the associated SHEMP and 
PTP 

7. STP will define a rescue team. The Project Manager, with input from the Superintendent 
and Safety Manager, will access the best team to perform the task (owner input should be 
sought). It is assumed that Local Rescue Services are the first choice depending on location 
from the project. The Safety Manager will keep the rescue team informed of project 
conditions that could impact their response.  

 
F. Air Quality Requirements 
 

1. Underground construction operations shall be classified as potentially gassy when they 
conform to 29CFR 1926.800(h). The Project Manager and the Safety Manager must define 
and implement a gas/air monitoring program. This will be part of the PTP for all work 
activities taking place in the tunnel. Each entrance to a gassy operation shall be posted with 
signs notifying all entrants of the classification and a fire watch shall be maintained when hot 
work is performed. 

2. Mobile diesel equipment used in gassy operations shall be either approved in accordance with 
the requirement of 30CFR Part 36 MSHA, or shall be demonstrated to be fully equivalent to 
such MSHA approved equipment. and shall be operated in accordance with that part. This 
must be documented and employees notified in the respective PTP. Internal combustion 
engines will not be allowed underground (excepting diesel powered engines on mobile 
equipment).  

3. Fresh air must be supplied to all underground work areas in sufficient quantities to prevent 
dangerous or harmful accumulation of dusts, fumes, mists, vapors or gases. A minimum of 
200 cubic feet of fresh air per minute shall be supplied for each employee underground. The 
linear velocity of air flow in the tunnel bore, in shafts and in all other underground work areas 
shall be at least 30 feet per minute where blasting or rock drilling is conducted, or where other 
conditions likely to produce dust, fumes, mists, vapors or gases in harmful or explosive 
quantities are present. The Safety Manager, or Competent Person, will monitor and record 
data, at a minimum, on a per shift basis.   

4. The following must be considered , at a minimum, when considering air monitoring intervals::  
d. Proximity to fuel tanks, sewers, gas lines, old landfills, coal deposits, and swamps  
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e. Geological studies of the jobsite, particularly involving the soil type and its 
permeability  

f. Presence of air contaminants in nearby jobsites, changes in levels of substances 
monitored on the prior shift  

g. The use of diesel engines, use of explosives, use of fuel gas, volume and flow of 
ventilation, visible atmospheric conditions, decompression of the atmosphere, 
welding, cutting and hot work, and employees' physical reactions to working 
underground. 

 
5. The PTP for all work activities taking place underground will contain information relating to 

the air monitoring results that will require evacuation of the area, disconnecting of power and 
any other emergency measures. All employees will be trained and made aware. 

6. The Superintendent will require that NIOSH approved self-rescuers are immediately 
available to all employees at work stations in underground areas where employees might be 
trapped by smoke or gas. The Foreman will inspect for the availability of the rescuers at the 
start of each shift. Work will not commence until this has been verified. 

 
G. Underground Operations 
 

1. The Competent Person shall inspect the following as often as necessary to assure the safety 
of employees : 

a. Roof, face and walls of the work area at the start of each shift to determine stability 
(competent person shall be protected from loose ground by location, ground support 
or equivalent). 

b. Ground conditions along haulage ways and travelways shall be inspected as 
frequently as necessary to assure safe passage 

c. Loose ground that might be hazardous to employees shall be taken down, scaled or 
supported 

d. A competent person shall determine whether rock bolts meet the necessary torque, 
and shall determine the testing frequency in light of the bolt system, ground 
conditions and the distance from vibration sources.              

 
 
H. Blasting and Drilling 

1. Any blasting operation must conform to Section 4.  
 
 

I. Emergency rescue plans and equipment 
 

1. Plans for rescuing personnel who might become injured or incapacitated while underground 
or in a shaft or caisson shall be developed by the Competent Person and the Project Safety 
Manager. Plans will be incorporated in the PTP and posted at the jobsite. Plans will be 
periodically reviewed with the affected employees so they will maintain a working knowledge 
of emergency responsibilities and procedures. 

2. Specified emergency equipment will be kept within 15 minutes of each portal or entry shaft. 
Inspections shall be made and documented monthly.  

3. Self Rescuers must be immediately available to all employees at work stations in underground 
areas where employees might be trapped by smoke or gas. 

4. At least one designated person shall be on duty above ground whenever personnel are 
underground. A designated person will be charged with an accurate account of employees 
underground and securing immediate aid in case of emergency.  

5. Rescue team members shall be qualified in rescue procedures, the use and the limitations of 
breathing apparatus and the use of fire fighting equipment. 

6. Rescue teams shall be kept informed of conditions at the job site which could impact their 
response. 

7. STP will ensure that rescue teams are familiar with conditions at the jobsite 
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J. Ventilation 
 

1. STP project will make detailed Ventilation plans prior to the start of all tunneling operations. 
A minimum of 200 cubic feet of fresh air per minute shall be supplied for each employee 
underground. The linear velocity of air flow in the tunnel bore, in shafts, and in all other 
underground work areas shall be at least 30 feet per minute where blasting or rock drilling is 
conducted, or where other conditions likely to produce dust, fumes, mists, vapors, or gases in 
harmful or explosive quantities are present. 

2. The direction of mechanical air flow shall be reversible. 
3. Mobile diesel-powered equipment used underground in atmospheres other than gassy 

operations shall be either approved by MSHA in accordance with the provisions of 30 CFR 
Part 32 (formerly Schedule 24), or shall be demonstrated by the employer to be fully 
equivalent to such MSHA-approved equipment, and shall be operated in accordance with that 
Part. (Each brake horsepower of a diesel engine requires at least 100 cubic feet (28.32 m(3)) 
of air per minute for suitable operation in addition to the air requirements for personnel. Some 
engines may require a greater amount of air to ensure that the allowable levels of carbon 
monoxide, nitric oxide, and nitrogen dioxide are not exceeded.) 

 
K. Fire Prevention and Control 

 
1. Open flames and fires are prohibited in all underground construction operations except as 

permitted for welding, cutting and other hot work operations. (Section 14.J.)  
2. Readily visible signs prohibiting smoking and open flames shall be posted in areas having fire 

explosion hazards. 
3. The employer may store underground no more than a 24-hour supply of diesel fuel for the 

underground equipment used at the worksite. 
4. The piping of diesel fuel from the surface to an underground location is permitted only if:: 

a. Diesel fuel is contained at the surface in a tank whose maximum capacity is no more 
than the amount of fuel required to supply for a 24-hour period the equipment 
serviced by the underground fueling station; and. 

b. The surface tank is connected to the underground fueling station by an acceptable 
pipe or hose system that is controlled at the surface by a valve, and at the shaft 
bottom by a hose nozzle; and 

c. The pipe is empty at all times except when transferring diesel fuel from the surface 
tank to a piece of equipment in use underground; and 

d. Hoisting operations in the shaft are suspended during refueling operations if the 
supply piping in the shaft is not protected from damage. 

5. Gasoline shall not be carried, stored, or used underground. 
6. Oil, grease, and diesel fuel stored underground shall be kept in tightly sealed containers in 

fire-resistant areas at least 300 feet (91.44m) from underground explosive magazines, and at 
least 100 feet (30.44m) from shaft stations and steeply inclined passageways. Storage areas 
shall be positioned or diked so that the contents of ruptured or overturned containers will not 
flow from the storage area. 

7. Flammable or combustible materials shall not be stored above ground within 100 feet 
(30.48m) of any access opening to any underground operation.  

8. Electrical installations in underground areas where oil, grease, or diesel fuel are stored shall 
be used only for lighting fixtures. 

9. A fire extinguisher of at least 4A:40B:C rating or other equivalent extinguishing means shall 
be provided at the head pulley and at the tail pulley of underground belt conveyers. 

10. Any structure located underground or within 100 feet (30.48 m) of an opening to the 
underground shall be constructed of material having a fire-resistance rating of at least one 
hour. 

11. Welding, cutting, and other hot work. In addition to the requirements of Subpart J of this part, 
the following requirements shall apply to underground welding, cutting, and other hot work. 
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a. No more than the amount of fuel gas and oxygen cylinders necessary to perform 
welding, cutting, or other hot work during the next 24-hour period shall be permitted 
underground. 

b. Noncombustible barriers shall be installed below welding, cutting, or other hot work 
being done in or over a shaft or raise. 

 
L. Haulage 

 
1. A competent person shall inspect haulage equipment before each shift.  
2. Power mobile haulage equipment, including trains, shall have audible warning devices to 

warn employees to stay clear. The operator shall sound the warning device before moving the 
equipment and whenever necessary during travel. 

3. No employee shall ride haulage equipment unless it is equipped with seating for each 
passenger and protects passengers from being struck, crushed, or caught between other 
equipment or surfaces. Members of train crews may ride on a locomotive if it is equipped 
with handholds and nonslip steps or footboards. 

4. Powered mobile haulage equipment, including trains, shall not be left unattended unless the 
master switch or motor is turned off; operating controls are in neutral or part position; and the 
brakes are set, or equivalent precautions are taken to prevent rolling 

5. Safety chains or other connections shall be used in addition to couplers to connect man cars or 
powder cars whenever the locomotive is uphill of the cars. 

6. When the grade exceeds one percent and there is a potential for runaway cars, safety chains or 
other connections shall be used in addition to couplers to connect haulage cars or, as an 
alternative, the locomotive must be downhill of the train. Such safety chains or other 
connections shall be capable of maintaining connection between cars in the event of either 
coupler disconnect, failure or breakage. 

7. Parked rail equipment shall be chocked, blocked, or have brakes act to prevent inadvertent 
movement. 

8. Bumper blocks or equivalent stopping devices shall be provided at all track dead ends. 
 
M. Compressed Air Work 

 
1. STP will develop a detailed Health and Safety Plan under separate cover that defines the 

safety measures that will be implemented to ensure the health and safety of employees 
working in compressed air. The plan will contain, at a minimum, procedures for the 
following:  

a. Responsibilities 
b. Operating requirements 
c. Compression and Decompression 
d. Man Locks 
e. Regulation of pressure in working areas 
f. Fire Prevention and Safety 
g. Medical supervision 
h. Emergency Procedures and Pre-Task analysis 
i. Decompression tables 
j. Diagnosis and Treatment of Decompression Sickness (DCS) and Arterial Gas 

Embolism (AGE) 
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A. General Requirements 
 

1. All visitors to the project will be required to sign in at the STP field office at which time they 
will receive a brief safety orientation for the project.   

2. Personnel thoroughly familiar with the safety requirements of the job will escort all visitors.   
3. Prior to entering the project, all visitors must read, understand, and sign the Visitor Form.   
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