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APPENDIX 1 ENGINEERING CRITERIA

The engineering criteria for this project was given in Section 3.0 of the
Engineering Agreement of Contract No. 21615. As part of the contract, the
engineering criteria was reviewed and clarified for design class C-4.
Referring to Figure 2 procedure 11-15-1 and Figure 1 procedure 11-10-5,

which are included, the following criteria was recommended:

1) Design speed - 50 MPH.

2) Stopping sight distance - 108 m (350 ft.).
3) Passing sight distance - 549 m (1800 ft.).
4) Degree of horizontal curve - Maximum 7°30°7.

5) Vertical alignment - Maximum grade - 7%.

For design purposes, the design team maintained a maximum degree of horizontal
curvature of 5° and a maximum vertical grade of 4%. This was possible by

eliminating the requirement of the railroad track crossing the access road.



FACILITIES DEVELOPMENT MANUAL

Procedure 11-10-5

HORIZONTAL CURVE, GRADE AND SIGHT DISTANCE CRITERIA

) O| Max. Horizontal Curve Maix. Grades Sight Distance - Feet
Design Degrees Parcent Q No P -
Speed Stopping Passing o ; assmg)
- e - iy mn one

m.p.h |SE = 0.06'/'|SE = 0.08"/ F R H Minimum|Daesirable Warrants

30 21°-00' 23°-00' 6 7 9 200 200 1100 525

40 11°-30' 12°-30' 5 6 8 275 300 1500 686

50 7°.00" 7°.30" 4 | 5| 7 350 450 1800 845

60 4°.-30' 5°-00' 3 4 6 475 650 2100 1108

65 4°-00' 4°.30' 3 4 6 550 750 - -

@ Except sight distance requirements for No Passing Zones are sased on Speed Limit..

@ Terrain designations are: F = Flat, R = Rolling, H = Hilly. Short grades less
than 500 feet 1n length and one-way downgrades may be one percent steeper.

@ No Passing Zone sight distance criteria are taken from the Wisconsin Manual on

Uniform Traffic Control Devices.

are both assumned to be 3.75 feet for this determination (Note:

No Passing Zone markings are warranted when the
sight distance is less than the values shown. Height of eye and height of object

this differs

from design passing sight distance where the object height is 4.5 feet - See Figure 4)

Date July 2,1979

FIGURE 1

1 of 1




FACILITIES DEVELOPMENT MANUAL Procedure 11-10-5

STOPPING SIGHT DISTANCE FOR CREST VERTICAL CURVES

0 50
DESTRABLE
MIN. STOPPING STOPPING
DESIGN SPEED DISTANCE DISTANCE
(MPH) (FEET) (FEET)
WHEN S > L WHEN S<| 25 160 160
30 2 200
Leog- 228 a T 3 e 250
A T o o
il o ] 40 275 300
L = Curve Langth (Feet) 0. 350 L .
A = Algebraic Grade Dif ference(Percent) 60 475 650
S = Sight Distance (Feet) 65 550 750
=—=———— Desirable Stopping Sight Distance
Minimum Stopoing Sight Distance
E
Source, A Policy on Design Standards K = & L = KA
for Stopping Sight Distance,
AASHO, 1971

D = Circular curve approx (in dearees) for
parabolic curve with a profile scale of
1" = 100' Horizontal, 1" = 10' VYertical

= Algebraic Difference 1n Grades- Percent

A

o 200 400 600 800 1000 1200 1400 1600 1800
L = Minimum Lenqth of Yertical Lurve - Feat

* Use for 55 mph Speed Limit Design tor 2 - lane highways
** Use for 55 moh Speed Lamit Design for 4 - lane highways

Date  Januarv 1% 1097 FIGURE 2 1af1



FACILITIES DEVELOPMENT MANUAL

Procedure 1

1-10-5

STOPPING SIGHT DISTANCE FOR SAG VERTICAL CURVES

5

MEN S > L MHEN S < L
s as?
L'ZS-M L =
A 400 + 3.55

L = Curve Langth (Feet)
A = Algabraic Grade Differeance (Percent)

S = Sight Distance (Feet)

Source A Policy on Design Standards for
Stooping Sight Distance, AASHO, 1371

DESIGN MIN  STOPPING DESTRABLE STOPPING
SPEED CISTANCE (FEET) DISTANCE (FEET)
(MPH
25 160 200
30 200 240
AR SO = Eh—
35 240 218
40 278 350
50 350 475
60 475 650
&5 550 750

= = ———(esirable Stopping Sight Distanca
Minimum Stopoing Sight Distance

K e % Lo KA
/ 1 T T
[
/ / //
1 e e
// |~
[~ */
- | ~ |
E A - /T i )|
s e | |
: - | I
3 M I | RN, WS—)
L: 27 | l |
. ] | !
¥ i | |
: L " .L___u-;“k —
I
: | |
; |
: |
|
| | :
i i i
| | !
| ! 1 i
i ? | |
? | | f
1400 1600 180C
L = Minimum Length of Yertical Curve - Feel
Date July 2, 1979 FIGURE 3 1of 1




- -GN . 8

¢ ALne wea

6Lbl

20

/ DESIGH SPEED (MPH) 15 0 35 %0 | 50 | &0 65

IVNANVYW INIWdOTIAIQ SALNTIOVE

S = Sight Distance in feet

-
- ” / MiR. PASSING S. 0. (FT.) | goo |t100] 1300|1500 (1800(2100|2300
s 10
m E 9 Whan S is less than L
-'h L] 8 2
2 AS
A4 i 3295
g 6
= Rhen S 1s greater than L
. S
ped 3295
= L=2s - =
a , A
(V3
-
[ ]
e
8
@
o
-
<
L]
-

3 L = Length of Vertical

Curve 1n feet h'l

B

A = Algebraic Dafference of g

2 Grades in Percent [
(=8

[~

-

o
e
—

]
1 —
200 500 1000 1500 2000 2500 3000 3500 Cl:)
wn

L = Length ot Vertical Curve (Feet)

SIAYND TVOIILYIA 1S3¥D ¥O4 IDNVISIA LHOIS ONISSVd




6L61 2 ALNC =eq

L

S 3ANOI4

B
. 0
F
=
sight Distance (g m
Q taghway Q
- e ‘Q Inside Lane g
m = 5139 vers JI? -
0 200 m
m |
Also m = R{vers S ) / O
R X Line of § Sight % ]
i R R-m “\, ’(W‘ ﬂ S z
And § = ——— (gs "1 = T
28 65 R 7\ Sight Obstruction Source: A Policy on Design of Urban m
b Highways and Arterial Streets - 1973 z
=
30 7
200 7 - 200 Z
g g ‘\/// >
E)
" 5 < 25 §—- = — e 5 %
B Ll:." 8 /l I‘:_.l .
a 250 | * 0 Max D When - 250 ¢ >
g s ¢ y
& y T = e =008/ 3 e
”
& /7—/----—' w b 20 R e ﬁ
4 ¥ 300 o ¥ - 300 &
- b4 L z
E (=] 5 -
& & (S &
o s & 15
b w &9 w &
! T E ¢ - E
- 500
g -1 4 =] y 38
Y 600 °* s 10 [ 600 4
W + T00 g w - 700 w—
& __--}feoo @ & 800 2
o] e 1000 « & - 1000 .
" L= p—— i ™ 5 @ )
a - 2000 (=} - 2000 3
- 3000 |- 3000 (1)
- 3000 - 4000 ©
5000 " 5000 g-
0 -
30 35 30 35 *
m = MIDOLE ORDINATE m = MIDOLE OROINATE —
CENTERLINE INSIDE LANE TO SIGHT OBSTRUCTION - FEET CENTERLIMNE INSIDE LANE TO SIGHT OBSTRUCTION - FEET T
ek
o
MINIMUM STOPPING SIGHT DISTANCE . DESIRABLE STOPPING SIGHT DISTANCE )
un
SIGHT DISTANCE ON HORIZONTAL CURVES




FACILITIES DEVELOPMENT MANUAL Procedures 11-10-5
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MINIMUM DESIGN STANDARDS FOR RURAL COUNTY TRUNK HIGHWAYS * g
=
=
TRAFFIC VOLWME (D) ROADWAY STRUCTURE a
CLEAR g
DESIGN DESIGN MAXIMUM STOPPING ROWY .
S MAX IMUM HIGHWAY| WIDTH m
CLASS cu:gim YEAR DSEPEIEGDN Rs‘;g::Y S::;[F;:;Cf HORIZONTAL TERRAIN | * P H stont || 0| "rog o)
ADT CURVE ® DISTANCE STRUCT. z
@ ® 5
F 10
Under Under -
Cl 40 28 20 2°-30" R 12 275 H 20 24
250 500 12°-30 v 15 <
>
F 6 4
C2 250-400 500-800 50 30 22 7°.30" R 7 350 H 20 28 §E
M 9 -~
F 6
C3 400-750 | 800-1500 50 34 22 7°-30' R I 350 HS 20 28
M 9
F 6
C4 750-2000 |1500-4000 50 40 24 7°-30" R 7 350 HS 20 40
M 9
Over Over F >
CcS5 ° ' 475 HS 44
. 2000 4000 60 44 24 5° .00 R 6 7 20 -
M 6 s
(2]
Q) Use DESIGN YEAR ADT to determine DESIGN CLASS for highways where a substantial traffic growth 1s §
expected. The ratio of DESIGN YEAR ADT to CURRENT ADT is not necessarily 2:1 as may be interpreted a
from comparing the two traffic columns.
@D Maximum curvature for design speed shown and superelevation rate of 0.08 foot per foot. -
. ]
(3) Terrain: Flat (F), Rolling (R), Mountainous (M) . o
QD Structures 1n Design Classes C4 and C5 with a total length over 100 feet may be designed with a :4
clear roadway width of 30 feet.
*  SOURCE: Wisconsin Adgministrative Code,

Chapter Hy 34, County Trunk Standards.



FACILITIES DEVELOPMENT MANUAL

Procedure 11=15=1
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FACILITIES DEVELOPMENT MANUAL

Procedure 11-15-1
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APPENDIX 2

PRELIMINARY REPORT

SOIL INVESTIGATION FOR
ALTERNATE RIGHT-OF-WAY FOR
EXXON MINE/MILL ACCESS ROAD

SCOPE OF WORK

On July 6, 7 and 8, geotechnical personnel from FOTH & VAN DYKE and Associates,
Inc. performed a soil investigation program along the alternate right-of-way
for the mine/mill access road. The purpose of the investigation was to provide
information for design of pavement, determination of suitability of material

for £ill, and to locate unsuitable subgrade materials.
The geotechnical investigation included the following field tests and procedures:

1) Hand auger borings numbered 32 through 61 were drilled using a 3%" or
4%" diameter bucket-type hand augers. The soils obtained were visually
and manually classified by geotechnical personnel of FOTH & VAN DYKE
according to the Unified Soil Classification System. The hand auger
borings were performed along the alternate alignment at approximate
‘150 meter intervals or more frequently depending on conditions. The
location and elevation for each auger boring is indicated on the attached
boring logs (see Appendix ''2A"). Representative soil samples of each

major soil horizon were jarred and retained for future reference.

2) A SOIL TEST Model LC-2B Proving Ring Pentrometer was used to determine
soil strength characteristics in cohesive soils in fill and cut areas.
The results of the test are shown on the test boring logs in the column
labeled proving ring pentrometer. All readings are in pounds per square

inch (psi).

3) Three bulk samples were obtained at wvarious locations in cut sections
to determine the suitability of these soils for use as roadwav subgrade
fill. The positiorn and depth of the bulk samples are indicated on the
test boring logs. No laboratory testing of these scils was performed

at this time.
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4) In-field density tests were performed in proposed cut areas using the
sand cone method. The results of these tests are found in Appendix "2C".
These values will be used in another portion of this report to determine

shrinkage factors for cut and fill quantities.

5) To aid in calculating topsoil quantities, an Oakfield soil sampler was
employed to determine topsoil thickness in swales and drainageways.
The results of this work are found in Appendix '"2A" following the hand

auger boring logs.

SUMMARY OF OBSERVATIONS

For convenience in discussion, the general subsoil stratigraphy will be discussed

in sections referred to by using alternate roadway alignment stationing. From
the beginning of the alternate access roadway at S.T.H. "553" station 7327.395
to Swamp Creek Station 2740, the land consists gen-:2lly of gently sloping

to steeply sloping uplands and drainageways. The v+ ands have slopes ranging
from less than 1% to up to 15% slope. Discussion of 30ils in the swales and
drainageways will be taken up later in the report and handled separately.

The following discussions consider soils in the upland areas only.

General Subsurface Conditions - Uplands (Station 7327 to 2740)

The soil conditions at each boring location are illustrated in the boring

logs found in Appendix'"2A", A review of the boring logs suggests that the
general soil profile consists of a surficial layer of black sandy or silty
loam topsoil ranging in thickness from .09 meters to .28 meters underlain

by reddish brown, brown or greyish silty fine sand, fine sandy silt, silt

or clayey silt. These soils have a Unified Soil Classification of SM, ML or
ML-CL and vary in thickness across the uplands from .02 meters at Boring #44
to 1.3 meters at Boring #35. Although the texture and thickness of this strata
varies along the route, these soils are similar in nature to those encountered
along the original access road route. Underlying the above described soils

the hand auger borings encountered sands or sand/gravel mixtures. The soils
were grey to brown, cccurred in a firm to dense condition and have a Unified
Soil Classification of SP, SW, SM and GW. The soils were described as fine

sand, fine to medium sand, fine to coarse sand and sand and gravel mixtures.
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These soils occurred, in most instances, to the termination of the hand auger
borings. Again, the texture and thickness of the above described sandy soils
varies laterally and vertically along the route but are generally very similar

to what was encountered along the original access road route.

The sands and gravels encountered are probably glacial outwash deposits. These
deposits typically have internal structures such as cross bedding or graded
bedding. The presence of such internal structures in the soils is of little
concern except that soil texture will vary considerably both laterally and

vertically with these deposits in cuts.

General Subsurface Conditions in Drainageways

The proposed alternate right-of-way is dissected by a number of surface water
drainage features of varying size. A summary of the location and general soil
data for each drainageway is found in Table I. A review of the hand auger
borings performed in the drainageway suggest that the general soil profile
consists of a thin surficial layer of black silt or sandy loam topsoil or

a layer of black peat. The thickness of this surficial layer ranges from .11
meters at Boring #43 to a maximum of .62 meters at Boring #47. Only in one
drainageway located between Stations 1650 to 1850 was a greater thickness

of organic soils encountered. At Boring #48 (Station 1810) silty clays and
clayey silts contain some organic materials occurr=d to a depth of 1.3 meters.
The condition at Station 1810 appears to be an exception to the generally

thin deposits of topsoils and organic soils along the alternate route.

In most instances the topsoils are underlain by soils with Unified Socil Class-
ification SM or ML being described as fine sandy silts, silty sand or silts.
These soils occurred in a moist to wet state and in some instances are mottled.
Mottling consists of irregular markings or spots of different colors in soils
which usually indicates seasonal saturation and lack of good drainage. The
underlying soils consisted mainly of sands and sand/gravel mixtures which

were grey to brown in color having a Unified Soil Classification of SP, SM,

SW and GW. These sands in some cases were saturated or water bearing depending

on the topographic position of the drainageway.



TABLE 1

SUMMARY OF DRAINAGEWAY SOILS DATA

Approx. Location of Topsoil (OL) or
Drainageway From/To Boring No's. Peat (Pt) Thickness
7530 to 7680 P#1 (OL) to .26-.36m
B#33
7890 to 7950 P#2 (OL) to 22m
7970 to 8027 P#3 OL to .12m
8070 to 8150 P#4 OL to .28m
1070 to 1120 P#5 Pt to .24m
1130 to 1190 B#42 OL to .l6m
1310 to 1380 Bi#43 Pt to .1llm
1420 to 1480 Bi#44A Pt to .17m
1690 to 1850 B#47 Pt to .62m
B#47A OL to .2m
B#48 Pt and OH to 1l.3m
2500 to 2550 Bi54 Pt to .41lm

Subsoil
Description

SM and ML to .7m

SM

ML (mottled)

ML (mottled)

SM and SP to .87m
ML to .57m

SM, ML and CL-ML to
.9m

SM to .8m

SW to .72m

SM and SC to .9m
SM to 1.68m

SM and SP to 1460m



General Subsurface Conditions - Alternate Right-of-Way Station 3700 to 4120

A review of the boring logs along the alignment between Station 3700 to 4120
suggests that the general soil profile consists of a surficial layer of black,
silt loam topsoil rénging in thickness from .06 meters to .12 meters underlain
by .37 meters at Boring #60 to a maximum of 1.28 meters at Boring #57 of clayey
or sandy silt. These soils have a Unified Soil Classification of (ML) being
clayey silts and fine sand/silt mixtures. Underlying the above described (ML)
soils to the termination of the borings lies a brown to reddish brown silty
sand with gravel which occurs in a loose to firm, saturated state. Mottling

is evident in the upper portion of this strata at several boring locations,
mottling being evidence of poor drainage and seasonal saturation. Apparently,

a restrictive layer of soil and/or rock existing beneath this area which is
retarding the downward movement of groundwater and causing the saturation

of these upper soils. The fact that these soils are wet or saturated may result
in some difficulty in construction and necessitate the installation of deeper
ditches or an underdrain system for the roadway. The wet or saturated nature

of these soils should be taken into account during pavement design.

Purpose of Investigation

We understand that the purpose of the subsurface investigation is to evaluate
those segments of the access road which have changed from the earlier study.
The subsurface information géthered (See Appendix '"2A") will be used to locate
unsuitable material, comment on the suitability of in-place soil and the use
of various soils as fill materials. The applicable subsurface data gathered in

the initial investigation has been included in Appendix ''2B".

In general, the subsoil encountered along the alternate right-of-way for the
mine/mill access road were similar to those found along the route proposed
originally. The most notable exception is that the alternate route dissects
less wetland areas than the previous route and thus generally less organic

soils (i.e. Pt) were encountered.

Discussicn of Soil Properties and Usage

Topsoil and Peats

A thin mantle of topsoil exists in upland areas across the entire access
route right-of-way. This topsoil should be removed prior to filling
or cutting and stockpiled for future usage in landscaping. Table I

summarizes the subsoil data for dr=:hage « ea where both topsoil and



peat were discovered. In most instances, the thickness encountered was
minimal with the maximum undercut necessary to remove all organic soil
being located at Boring #48 (Station 1810) where an undercut 1.3 meters
is required. These peat and other highly organic soils should also be

stockpiled for later use in landscaping.

Silty Subsoils

In most instances along the access road route a layer of clayey silt,

sandy silt or silty sand soil underlie the topsoils. These soils were

noted as occurring in a wet or saturated state during the original investi-
gation but they do dry out considerably as found in this investigation. The
properties of the soil encountered along the alternate route are thought

to be very similar to those found in the previous investigation. A review

of the laboratory tests performed in conjunction with the earlier investigation
(see Appendix "2B") found these soils to be SM or ML soils with P200 ranging
from 31 to 567% being slightly plastic (Plastic Index 5.4). Thus, these soils
would be considered frost susceptible and consideration should be given to
removing these soils in cut or fill areas so that a 1.2 meter separation is
maintained between the pavement and frost susceptible materials. These silty
soils are suitable for use in fills provided that :t*"=z following conditions are
met: 1) that these silty soils be placed in a loway portion of fills so that

a minimum of 1.2 meters of nonfrost susceptible base and subbase soils is
maintained; 2) that silty soils be placed at or near optimum moisture for
compaction when placed; and 3) that silty soils .-‘nified Soil Classification

SM, ML, ML-CL and CL) be compacted to 1007% of the Standard Proctor Density.

Sands and Sand and Gravel Mixtures

Generally, the majority of the subsoils consisted of poorly or well graded

sands and sand and gravel mixtures. These sandv soils should have adequate
strength in place for fill conditions provided they are 'proof rolled" prior

to the placement of fill. '"Proof rolling" is most critical in drainage ways
where it is possible that sands and/or gravel overlie organic soils or very soft
clays. "Proof rolling" should define these soft areas so that they can be
excavated and replaced with suitable material. As fill soils, sands and/or
gravel soils should provide a stable base for the roadway construction provided

they are compacted to at least 957% of the Standard Proctor Density.



Some sands were classified as uniformly graded fine or medium sand. These
soils may be more difficult to compact and require the addition of water
before maximum density can be attained. Appendix '"2B" includes the laboratory
soil test data presented in our original submittal which is referenced in this

report.

SUMMARY OF RECOMMENDATIONS

We feel at this time that further laboratory testing to determine soil properties
is not necessary based on the similarity of the subsoils along the two routes.
We do, however, recommend that at the time of construction more detailed labora-
tory soils work be performed to define and confirm the engineering properties

of the soils as related to compaction and stability.

The plans and/or specifications should contain the following clauses for roadway

subgrade construction:

1) The roadway section shall be cleared and grubbed and all topsoil, peat
or other deleterious soils removed. Removal of the above should extend

downward out from the outer edge of the roadway at a 1:1 slope or flatter.

2) Topsoil, peat and other organic soils shall be stockpiled for later

use as landscaping materials.

3) For silty or clay soils in place or used as fill, consideration should

be given to requiring a minimum of 1.2 meters below the pavement.

4) Silty or clayey soils used as fill shall be compact at or near optimum

moisture to 100% of the Standard Proctor Density.

5) Sandy soils shall be compacted at or near optimum moisture to 95% of

the Standard Proctor Density.

6) Erosion control measures such as silt fences, settlement ponds, berms
and ditches will be required as necessary to minimize siltation of nearby

streams and wetlands.



7) Subsequent to placing fill, especially in drainageways, the subgrade

8)

9)

should be "proof rolled" to locate any "soft' areas. Any "soft" areas

encountered shall be undercut and replaced with properly compacted fill

material.

Further laboratory testing of soils for engineering properties should

be accomplished when construction begins.

Undercutting of deleterious soils and the placement and compaction of

£i11 soils shall be monitored as part of a field quality control program.



APPENDIX ''2A"

LOGS OF HAND AUGER TEST BORINGS FOR
ALTERNATE RIGHT-OF-WAY FOR MINE/MILL ACCESS ROAD



l _— 1/6/82
PROJECT Exxon - Access Road . BORING NO. 32
' BORING LOCATION _Sta. 7410 JoB No. XX8202
l SURFACE ELEVATION _ 489.66 BORING DEPTH  1830mm
DEPTH DEPTH | = (=] .
OF SAMPLE |Ew|EB[2E]E . SOTL CLASSIFICATION ENGINEERS
strata |Taxey | SE|5E|24|%E REMARKS
’ (mm) : vib|AZ RS
' 0 Black, Fine Sandy LOAM Topsoil, moist,
loose (OL).
l 280
280. . Light Yellowish Brown, Fine Sandy SILT,
. moist, loose (ML),
420
l 420 480-550 | A 1 Brown to Light Brown Clayey SILT with
Fine Sand, moist, firm (ML).
600
l 600 1700-1800 A | 2 Brown, Fine to Medium au:d Fine to Coarse
' SAND, some fine to coarse gravel, moist
to wet at 1400 mm, firm (SW).
l 1830
l _DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING None
I ) HOURS AFTER DRILLING
LOG BY: REM
l FOTH & VAN DYKE and Associates, Inc.



7/6/82

PROJECT Exxon - Access Road

BORING LOCATION Sta. 7650

BORING NO.

33

JOB NO. XX8202

SURFACE ELEVATION  +83.32 BORING DEPTH 1520mm

DEPTH DEPTH =1 = g .

OF SAMPLE g i %’ § % = ;:3 g SOIL CLASSIFICATION ENGINEERS

STRATA |TAKEN |2 H|25|2x|SE REMARKS
“ (mm) ol -

0

Black, Loamy SAND Topsoil, moist, loose.

260

260

Dark, Slightly Reddish Brown, Medium SAN

some Silt, moist, firm (SM).

700

700

Light Brown, Fine to Cocarse SAND, trace

Silt, moist, f£irm (SW).

1220

Brown Fine to Coarse SAND and Fine to

Coarse Gravel, moist, dense (SW-GW).

1520

1520

Refusal - coarse grave! and cobbles.

DRILLING DATA: 4

" Bucket Tvype Hand Auger

WATER LEVEL INFORMATION

AT DRILLING None

HOURS AFTER DRILLING

LOG__BY: REM

FOTH

l 1220

& VAN DYKE and Associates, Inc.



...... ., 7/6/82

PROJECT Exxon - Access Road

BORING No. 34

BORING LOCATION _Sta. 7710

JOB No. XX8202

SURFACE ELEVATION _ 488.60

BORING DEPTH 192 0mm

DEPTH DEPTH
OF SAMPLE
STRATA TAKEN

(mm)

SAMPLE
NUMBER
BLOWS
PER FT.
POCKET

PEN

SAMPLE
TYPE

SOIL CLASSIFICATION ENGINEERS

REMARKS

0 Dark Greyish Brown, Silt LOAM Topsoil,

Moist, Loose (OL).

280

280 Light,

Slightly Reddish Brown Clayey SILT

Some Fine Sand, Moist, Firm (ML).

600

600 600-700 A 1 Light Brown, Medium to Coarse SAND, tracH

Fine Gravel and Silt, Moist, Firm (SP).

1310

Siley, N Firm (SP).

1530

1530 Light Brown Fine to Coaise SAND and Fine

to Medium GRAVEL with Wet 30cm thick

seams of Reddish Brown Silty Fine to

1920 Coarse Sand, Firm (SW and SM).

_DRILLING DATA: 4" Bucket Type Hand Auger

WATER LEVEL INFORMATION

AT DRILLING None

HOURS AFTER DRILLING

LOG BY: REM

FOTH & VAN DYKE and Associates, Inc.

l 1310 Light Brown, Fine to Medium SAND, trace



BRORING LOCATION

SURTFACE ELEVATION

. 7/6/82 _
PROJECT Exxon Access Road BORING No. _HA#35
JOB No. __ XX8202

BORING DEPTH 1920mm

DEPTH

DEPTH

—
O
]
o

=1 < - .
OF SAMPLE | & = |& § SE|8 SOIL CLASSIFICATION ENGINEERS
REMARKS
STRATA | TAKEN SE|3E Sg|38
0 Black, Loamy SAND, some Gravel, Moist
Black Topsoil.
19¢
19¢ Light Brown, Silty Fine SAND trace
Gravel, Moist, Firm (ML).
440 Eee
440 810-890 Brown to Greyish Brown, Fine Sandy SILT,
some Clay, Moist, Firm (ML).
1120 - :
1120 1150-122( Greyish Brown to Reddish Brown, Sandy
SILT some Clay, Saturated, Loose (ML)
with few coarse promin<nt mottles (SM).
1490 -
1490 Light Brown, Fine to Medium and Medium to

Coarse SAND, Wet, Firm (SP).

DRILLING DATA:

4" Bucket Type Hand Auger

WATER LEVEL INFORMATION

AT DRILLING

HOURS AFTER DRILLING

LOG _BY: REM

FOTH & VAN DYKE and Associates, Inc.



l 7/6/82
PROJECT CX¥on Access Road BORING NO. HA#36
l BORING LOCATION  >ta. 290 JOB No. XX8202
l SURFACE ELEvATION __ +87.81 BORING DEPTH __1520mm
DEPTH DEPTH | = |= -
OF SAMPLE g f ?g HER § = SOIL CLASSIFICATION ENGINEERS
REMARKS
ISTR.ATA akey |25 |55|3«|8E
(mm) 2P0 =T
0 Black to Grevish, Sandy Loam, trace
l Gravel (Topsoil) Moist, Loose (0QL).
lI 290
290 400-500 A 1 Light, Slightly Reddish Brown, Silty

Medium SAND, Moist, Loose (ML).

370

570

Light Brown, Fine to Coarse SAND, some

Fine Gravel, Moist, Firm (SW).

900

900 1100-1209 A 2

Light Brown, Medium SAND, trace Silt,

Moist, Firm (SP).

1400

1400

Brown, Fine to Coarse SAND with Fine to

Coarse GRAVIL, Moist, Firm (SW-GW).

Auger Refusal Coarse Gravel

i
4
¢

JRILLING DATA: 4" Bucket Tvpe Auper

WATER LEVEL INFORMATION

AT DRILLING yooo

HOURS AFTER DRILLING

i
1

LOGC BY:

REM

HE N N B & B D B B B B B e
| .
; i W
el
O FO

FOTH & VAN DYKE and Associates,

Inc.



l 7/6/82
PROJECT _Exxon Access Road BORING NO. _ HA#37
l RORING LOCATION Sta. 440 JOB NO. XX8202
l SURFACE ELEVATION _ 487.79 BORING DEPTH 1920mm
DEPTH DEPTH ﬁ 5 5 il
OF SAMPLE % am.. % %ﬂ % fu r:;-d:n " SOIL CLASSIFICATION ENGINEERS
I S'I’(Eg;l;A TAKEN % E 21d é § & REMARKS
0 Black, Silt LOAM Topsoil, Moist, Loose
i
1 .
90 200-300 | A 1 Light Brown, SILT, some Fine Sand and
' trace Clay, Moist, Loose,
l 500
500 Light Brown, Medium and Fine to Medium
Sand with 30-50mm thick seams of Reddish
' Brown Silty Medium Sand, Moist, Firm
860 (SP and SM).
l 860 Brown, Fine to Medium SAND, some Fine to
Coarse GRAVEL, Moist, Firm (SW).
l 1200
1200 Light Brown, Fine SAND, Medium SAND and
l Medium to Coarse SAND, Wet, Firm (SP and
SW).
l 192
' _DRILLINGC DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION
AT DRTILLING None
l HOURS AFTER DRILLING
LCG BY: REM
l FOTH & VAN DYKE and Associates, Inc.



7/6/82
PROJECT Exxon Access Road BORING NO. HA #38
BORING LOCATION Sta. 590 JOB NO. __XxX8202

SURFACE ELEVATION 487.94 BORING DEPTH _1620 wm
D(E;: . SEEUP’EE g i g E % o 'E s SOIL CLASSIFICATION ENGINEERS
STRaTA |TAKEN |ZH|Z5(3x|88 REMARKS
(mnm) v
0 Black, Loamy Humus, Moist, Soft, Topsoil
(oL).
120
120 Grey-Brown to Light Brown Clayey SILT,
Little Fine Sand, Moist, Firm (ML).
510
510 Light Brown, Fine to Medium and Medium
SAND, Moist, Firm (SP).
1200 |
1200 Light Brown, Medium and Medium to Coarse
SAND, with Fine to Coarse GRAVEL and
Cobbles, Moist, Firm (&',
1620 )
1620 Auger Refusal - Coarse Gravel and Cobbled.

BRILLING DATA: 4" Bucket Type Auger

WATER LEVEL INFORMATION

AT DRILLING Nope

HOURS AFTER DRILLING

REM

FOTH & VAN DYKE and Associates, Inc.



7/6/82

PROJECT Exxon Access Road

BORING NO. HA#39

RORING LOCATION _Sta. 740

JOB NO. _ XX8202

SURFACE ELEVATION 487.07

BORING DEPTH 1610

DEPTH DEPTH H ’fj 5 o e |
OF SAMPLE % ﬁ % ﬂ§= :5 = ?21 e SOIL CLASSIFICATION ENGINEERS
ST&'{AmT)A TAKEN %] 5 2|2 8 A REMARKS
e | &
0 Black, Loamy Humus, Moist, Very Soft
(oL).
100
100 Grey, Fine Sandy SILT, Moist, Loose (ML) .
140
140 Light Brown, Silty Fine SAND, Moist,
Firm (ML).
480
480 Light Brown, Fine to (¢ :se SAND and Fing
to Coarse GRAVEL, Mois*, Firm (SW-GW).
1610
161C Auger Refusal - Coarse Gravel and Cobbleg.

UDRILLING DATA: 4" Bucket Type Auger

WATER LEVEL INFORMATION

AT DRILLING None

i § A
]

HOURS AFTER DRILLING

LOG

BY 3

REM

FOTH & VAN DYKE and Associates, Inc.



e 7/6)82

PROJECT Exxon Access Road

BORING NO.

BORING LOCATION  Sta. 890

HA#40

SURFACE ELEVATION  485.83

JOB NO. _XX8202

BORING DEPTH _ 1920mm

DEPTH DEPTH 3 3 g P
OF SAMPLE & % ) % el = SOIL CLASSIFICATION ENGINEERS
- , REMARKS
STRATS | TAKEN | 225 24| S
ol A
0 Black, Loamy Humus, Moist, V. Soft (OL).
100
100 Grey, Silty Fine to Medium SAND, Little
Gravel, Moist, Firm (SM).
310

310 550-700 | A 1

Light Brown, Silty Fine and Fine to

Coarse SAND, Little Gravel, Moist, Firm

(SM).

820

820 Light Brown, Fine and Medium SAND Little
to some Fine to Coarse Gravel, Moist, Firm
(sp).

1200

1200

Brown to Reddish to Yellowish Brown,

Fine, Medium and Fine to Medium SAND,

Water Bearing, Dense (SP).

s
Ne)
[

SRILLING DATA: 4" Bucket Type Auger

WATER LEVEL INFORMATION

AT DRILLING 1760cm

HOURS AFTER DRILLING

LOG

BY:

REM

FOTH & VAN DYKE and Associates, Inc.



DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION

AT DRILLING Yone

HOURS AFTER DRILLING

LOG BY: REM

FOTH & VAN DYKE and Associates, Inc.

l _ 7/6/82
PROJECT Exxon Access Road BORING NO. _ HA#41
' BORING LOCATION Sta. 1040 ) JOB NO.  XXB202
l SURFACE ELEVATION 484.21 BORING DEPTH  1560mm
DEPTH DEPTH [® |m = .
OF SAMPLE g m g AES> E g SOIL CLASSIFICATION ENGINEERS
I STRATA | TAKEN m;mé Sx|SH REMARKS
(mm) Al E
0 Black, Loamy Humus, Moist, V. Soft
' (Topsoil) (OL).
l 120
120 Grey, Fine Sandy SILT, Moist, Loose
I (ML) .
260
l 260 Brown, Silty Medium SAND, some Gravel,
Moist, Firm (SM).
' 520
520 Light Brown, Medium SAND, Little Gravel,
l Moist, Firm (SP).
. 1200
1200 Brown, Fine to Coarse SAND with Fine to
. Coarse GRAVEL, some Silt, Saturated,
Dense (SM).
1360
' mwi Auger Refusal - Cobbles or Coarse Gravel



l 7/6/82
PROJECT _ Exxon Access Road BORING NO. HA#42
l BORING LOCATION Sta. 1190 JOB NO. XX8202
. SURFACE ELEVATION 484,36 BORING DEPTH 1920 mm
DEPTH DEPTH | =& |9 .
OF SAMPLE g = %’é SE|E SOIL CLASSIFICATION ENGINEERS
l SIRATA | TN |GE|GE|=E (2% REMARKS
0 Black, Loamy Humus, Moist, Very Soft,
. Topsoil (OL).
=
160 Greyish Brown to Dark Brown, Clayey SILT
l Little Fine Sand, Moist, Loose (ML).
510
l 510 Light Brown, Silty Fine SAND, trace Clay
and Gravel, Moist, Firm (ML).
570
' 570 1430-153p A | 1 Light Brown to Yellowish Brown, Mostly
Fine SAND, some Fine to Medium Sand,
trace Gravel and Silt, Moist to V. Moist,
l 1920 Firm (SP).
' DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING None
' HOURS AFTER DRILLING
LOG BY: REM
l FOTH & VAN DYKE and Associates, Inc.



7/6/82

PROJECT Exxon Access Road

BORING NO. HA #43

RORING LOCATION  Sta. 1340

JOB No. XX8202

SURFACE ELEVATION 482.45

BORING DEPTH 1920

DEPTH | DEPTH @ (2], |2 @
W Al & &
OF SAMPLE g E % =) % e ;L’t\: SOIL CLASSIFICATION ENGINEERS
STRATA | TAKEN SEEIERI G REMARKS
) ul 2 - =
(mm) - [-V]-=-F
0 Black to Dark Grey, Peaty Clay LOAM
Topsoil, Saturated, Very Soft (OL-Pt)
110 s
11¢C Grey, Silty Fine to Medium SAND, Moist,
Firm (SM).
280

280 300-400 | A 1

Grey, Clayey Sandy SILT, with few coarse

400-500 83 | prominent mottles, Moist to Wet (ML).
500-6Q0 L
650 600-700 65
650 800-900 | A 2 Bluish Grey, Very Silty CLAY to Clayey
700-800 115 SILT, some Sand, Miceous, Moist to Wet,
800-900 224 | Soft (CL-CL-ML). -
900 ) ,
900 Grey, Fine to Coarse Saii and Gravel
Waterbearing, Firm (SW).
1920

DRILLING paTA: 4" Bucket Type Auger

WATER LEVEL INFORMATION

AT DRILLING 880 mm

i

HOURS AFTER DRILLING

LOG

py; M

FOTH & VAN DYKE and Associates, Inc.



! — 7/7/82
ROJECT Exxon Access Road BORING NO. paAf44

ORING LOCATION Sta. 1420 JOB NO. _ ywg202
SURFACE ELEVATION 484,8 BORING DEPTH 800 mm
lEPTH DEPTH = = g .
OF SAMPLE g s %’ % S5 SOIL CLASSIFICATION ENGINEERS
R RATA | TAKEN | 35125 |2 = O REMARKS
(mm) Ll
0 Black, Loamy Humus, Moist, V. Soft (OL). |Note" Attempted 4
. hand auger around Sta.
1420 encountered
70 refusal due to gravel
' 70 Grey, Brown to Brown Silty Fine to at depth from 600 to
Medium SAND, some Gravel, Moist, Firm 780 cm. Relocated hole
l (sM) to Sta. 1457
690
'690 Brown to Light Brown, Fine to Coarse
SAND and Fine to Coarse Gravel and Cobblgs,
Little Silt, Moist, Firm (SW).
|]80
DRILLING DATA: 4" Bucket Tvne Hand Aucer WATER LEVEL INFORMATION
l AT DRILLING
o HOURS AFTER DRILLING
__. LOG _BY: REM

FOTH & VAN DYKE and Associates, Inc.



BORING LOCATION Sta, 1457 4n Drainage Swail

777782
PROJECT Exxon Access Road BORING NO. HA#44A
JOB NO. X¥8202

SURFACE ELEVATION 483.9 BORING DEPTH __ 800mnm
D](:)EFH Szﬁiig % o+ : % % 3 % = SOIL CLASSIFICATION ENGINEERS
STRATA | TAKEN mg%é Jx|Sd REMARKS
(mm) AR
0 Black, PEATY TOPSOTL, Wet Soft (Pt)
170
170 Grey, Clavev SILT, some Fine Sapnd, Moist
Soft (ML)
270
270 Light Brown to Reddish Brown, Siltv
Fine to Medium SAND, little Silt trace
Clay and Gravel, Wet to Saturated, Firm
800 (SM) few prominent coarss mottles
800 Auger Refusal - attempted 3 more holes,

encountering refusal on al! attempts.

HRILLING DATA: &' Bucket Type Hand Auger

WATER LEVEL INFORMATION

AT DRILLING

HOURS AFTER DRILLING

LOG

BY:

REM

FOTH & VAN DYKE and Associates, Inc.



l o 7/7/82
PROJECT Exxon Access Road BORING NO. HA#LS
l BORING LOCATION JOB NO. XX8202
l SURFACE ELEVATION BORING DEPTH _1920mm
DEPTH DEPTH f:]J ot e L
OF SAMPLE =1 T RjE . SOIL CLASSTIFICATION ENGINEERS
%a S |53 REMARKS
STRATA TAKEN - HEIZE
(mm) A | A
0 Black, Loamy Humus (Topsoil), Moist,
' Loose (OL).
e
50 Grey, Fine Sandy SILT, Little to trace
' Clay, Moist, Loose (SM-ML).
11¢ e
l 11c 470-570 Light Brown to Greyish Brecwa, SILT some
Fine Sand, Little to trace Clay, Moist,
' Firm (ML).
860
' 860 Brown Silty Medium SAND, little trace
Gravel, Moist, Firm (SM).
l 1030
1030 Light Brown, Medium SANU, trace Silt
' and Gravel, Moist, Firm (SP).
' 1710
1710 Light Brown, Fine SAND, trace Silt and
l Fine Gravel, Moist, Firm (SP).
1820
l DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING None
l HOURS AFTER DRILLING
REM
' FOTH & VAN DYKE and Associates, Inc.



o s 1/7/82
PROJECT Exxon Access Road BORING NO. HAR46
BORING LOCATION  Sta. 1660 JOB NO. Xx8202
SURFACE ELEVATION 483.78 BORING DEPTH l520mm
DEPTH DEPTH =] S-S . :
OF SAMPLE ggég gigé SOIL CLASSIFICATION ENGINEERS
E K
STRATA | TAKEN 2E|Z32|24|8% REMARKS
(mm) o =¥
0 Black, Loamy Sand, Topsoil, Moist
loose.
80
80 Brown, Silty Fine SAND trace Gravel,
Moist, Firm (SM).
420
420 Light Brown to Brown Fine and Medium
SAND, little Medium to Coarse Gravel,
Moist, Firm (SP).
1520
1520 Auger Refusal - Coarse Gra::! gr obbles

attempted 2 additional holes.

WATER LEVEL INFORMATION

UDRILLING DATA: 4" Rucket Tyune Alger

AT DRILLING UNone

HOURS AFTER DRILLING

10G BY: REM

' FOTH & VAN DYKE and Associates, Inc.



l - 7/7/82
PROJECT Exxon Access Road BORING NO.  HA#47
l RORING LOCATION Sta. 1720 JOB NO. XX8202
l SURFACE ELEVATION  477.67 BORING DEPTH 720mm
DEPTH DEPTH = = o .
OF SAMPLE § i g ?‘é %’ = E g SOIL CLASSIFICATION ENGINEERS
I STRATA |TAKEN |[E=|25|3=/0& REMARKS
(mm) - -
' 0 Black, PEAT some Fine to Coarse Gravel
and Cobbles, Saturated, V. Soft (Pt).
I
620 Grey, Medium to Coarse SAND and Fine to | Auger refusal
' Coarse GRAVEL and Cobbles, Waterbearing, | Tried 3 other holes
Firm (SW-GW).
l 720
I DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION
AT DRILLING 400mm
l HOURS AFTER DRILLING
' 1L0G BY: REM
l FOTH & VAN DYKE and Associates, Inc.



. s 7/7/82
PRpgEy - S0 JCoRas! Jnad _ BORING NO. HA#47A
. BORING LOCATION Sta. 1750 ’ JOB NO. XX8202
l SURFACE ELEVATION 477.9 BORING DEPTH 1320mm
DEPTH DEPTH | ™ = ;
OF SAMPLE | & = §§ SR8 SOIL CLASSIFICATION ENGINEERS
o REMARKS
B (e (2E|3E|35|25
' 0 Blacklj_oamy SAND with Humus T‘npqnil,
Moist, Loose (QL),
-
200 Greyish Brown, Silty Fine to Medium
l SAND, trace Gravel, Moist, Firm (SM)
520
' 520 750-900 | A 1 Greyish to Reddish Brown, Clavevy Medium
SAND, some Silt, trace Gravel, Wet,
l Loose (SQC).
900
l 900 Brown to Grey, Medium a:... . adium to
Coarse SAND, Little Fine Gravel, water-
bearing, Firm (SP-SW).
l 1320
1320
Auger Refusal - Coarse Gravel and Cobbleg
s i
l DRILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION
AT DRILLING
I HOURS AFTER DRILLING
1.OG BY: REM
' FOTH & VAN DYKE and Associates, Inc.



7/7/82
PROJECT Exxon Access Road BORING No. _HA#48
BORING LOCATION STA 1810 JOB NO. XX8202
SURFACE ELEVATION  477.39 BORING DEPTH l900mm
DEPTH DEPTH 51 5 5 e g »
OF SAMPLE % am_‘ g 0 % B ;ui: SOIL CLASSIFICATION ENGINEERS
STRATA | TAKEN = A EE= REMARKS
%] NEZE |k |=
(mm) ol o
2] Black, Clayey Peat Saturated V. Soft
(Et)
120.
120 00-1000., . A 1 - -— | Grey to reddish, brown to bluish grev
§88:%88 3 siltv cray and elavey eT1T o miceous traceg
700-800 113 ) ,
g00-900 141 |medium to coarse gravel - some organic
1300 S500-1,00p 205 {matter, wet, very soft (OH)

1300 Light brown to greyish brown silty
medium gayp, some clay, little gravel,
wet to saturated, loose (SC) mottled

1680

1680 Brown, fine to coarse gaNp and fine to
coarse gravel - water bearing , firm,
(SW - GW)

1900

DRILLING DATA:

4" Bucket type - Hand Auger

WATER LEVEL INFORMATION

AT DRILLING 1000 mm

4

HOURS AFTER DRILLING

LOG_ BY:

REM

FOTH & VAN DYKE and Associates, Inc.



l ~ 7/7/82
l PROJECT Exxon Access Road BORING NO. HA #49
BORING LOCATION  STA 1870 JOB NO. XX8202
l SURFACE ELEVATION _479.81 BORING DEPTH 1920mm
DEPTH DEPTH = e .
I OF SAMPLE gg §§ 2E|E SOIL CLASSIFICATION ENGINEERS
REMARKS
ST(RFJ?H'BA TAKEN = E 2= aﬂ % § g—l
l 0 Black, loamy medium sand, topsoil moist,
loose (SM).
l 120
120 Dark reddish brown, silty medium to
l coarse SAND , trace fine gravel, moist,
firm (SM)
l 700
700 Light brown, medium to coarse SAND -
trace fine gravel with a few seams of
l silty sand - moist - firm (SP+SM)
1240
' 1240 1270-1370 A 1 _— —— |Brown to greyish brown, siity medium to
coarse SAND, little clay and gravel -
l moist firm (SM-SC)
1370
1370 Yellowish brown, Fine S:ND and medium
l sand - moist - firm (SP)
l 1860
1800 Brown, medium to coarse SAND - Some
l fine gravel - moist - firm (SW)
l 1920
l DRTILLING DATA: &' Bucket Type - Auger WATER LEVEL INFORMATION
AT DRILLING None
l HOURS AFTER DRILLING
LOG BY: REM
l FOTH & VAN DYKE and Asscciates, Inc.



' e 7/7/82
. PROJECT Exxon Access Road BORING NO. HA #50
BORING LOCATION STA 1990 JOB NO. XX8202
l SURFACE ELEVATION 481.89 BORING DEPTH 1820 mm
DEPTH DEPTH | R |= & .
' OF SAMPLE %’g ‘g SRS SOIL CLASSIFICATION ENGINEERS
REMARKS
STRATA | TAKEN =5 % glaal=zd
(mm) ik Bms
' 0 Black, silt loam - topsoil — moist -
loose (OL)
B .
90 Light reddish brown fine sandy SILT -
l trace clay and gravel - moist - firm
(SM - ML)
l 400.
400 Light reddish brown to light brown
medium to coarse gaNp - little fine sand
' and fine to coarse gravel - a few lenses
of reddish brown silty sand noted - Moist|-
1200 firm (SP & SM),
l 1200 Light brown - fine SAND - trace silt -
moist - firm (SP)
I 1820
l DRILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING None
' HOURS AFTER DRILLING
LOG _ BY: REM
l FOTH & VAN DYKE and Associates, Inc.



l 7/7/82
PROJECT Exxon Access Road BORING No. HA #51
XX8202
l BORING LOCATION JOB NO. 0
' SURFACE ELEVATION BORING DEPTH 183Com.
DEPTH DEPTH =2 Mo *
OF SAMPLE g m g AEPIER SOIL CLASSIFICATION ENGINEERS
3 K
. STRATA TAKEN - g: = ‘zé S % 8 E REMARKS
(mm) A | &
l 0 Black - loamy sand (topsoil) moist -
loose
' 110
110 Light brown - yellowish brown to dark
l brown silty fine and fine to medium SAND ¢}
trace to little clay - moist - firm
' 860 (SM -
860 Light browp to slightly reddish bhrown fing-
and medium SAND - little medium to
l coarse gravel - trace silt - moist - firm
1830 (SP)
l DRILLING DATA: 4" Bucket Tvpe Auger WATER LEVEL INFORMATION
AT DRILLING  Nope
' HOURS AFTER DRILLING
REM
' FOTH & VAN DYKE and Associates, Inc.



l N 7/7/82
PROJECT Exxon Access Road BORING NOo. HA #52
l 'BORING LOCATION STA 2290 JOB No. _  XX8202
' SURFACE ELEVATION 479.72 BORING DEPTH 1920mm
DEPTH DEPTH = o 2
OF SAMPLE § = g g SE(E SOIL CLASSIFICATION ENGINEERS
REMARKS
| N R N HEREE
0 Black - loamy sand - topsoil - moist -
l loose
I 100.
‘ 100 Light brown - silty fine SAND - trace
. clay - moist - loose (SM)
410
l 410 Reddish brown silty medium to coarse
SAND - little clay - moist - firm
l (ML - SC)
700
. 700 Light brown to vellowish brown fine
SAND — little gravel - moist - firm (SP)
' 940
940 Brown - medium to coarse SAND and fine to
l coarse gravel - moist - firm (SW - GW)
' 1304
1300 Light brown - medium SAND - 1little coarse
. sand - moist - firm (SP)
1920
ORILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
. AT DRILLING
l HOURS AFTER DRILLING
LOG BY: REM
l FOTH & VAN DYKE an:d Asscciates, Inc.



i s ]y 7/7/82
"ROJECT __ Exxon Access Road BORING NO. HA #53
JORING LOCATION JOB NO. XX8202

‘URFACE ELEVATION

BORING DEPTH  190Cmm

‘CPTH DEPTH
0OF SAMPLE
‘TRATA | TAKEN
(mm)

SAMPLE
SAMPLE
NUMBER
BLOWS
PER FT.
POCKET
PEN.

TYPE

SOIL CLASSIFICATION ENGINEERS
REMARKS

0 Black - loamy sand with humus topsoil -
moist - loose (SM).
10G. N
100 Light to reddish brown - silty fine
SAND - moist - loose (SM) becomes red-
dish brown at 240MM
510 _
510 Brown- greyish brown to dark brown silty
and/or clayey medium to coarse SAND -
some fine to coarse graw.. - moist -
1210 dense (SM - SC)

1210 1220-1359

Dark brown and 1181’1?‘ vellowigh brown =

alternating 50 to 100 MM thick seams of

light brown fine snad and Zark brown silt

1410

: d 1
YeooMh R 530f vhich becir as_saturated €,

1410

ianr
17Uy

IRILLING DATA:

WATER LEVEL INFORMATION

AT DRILLING None

HOURS AFTER DRILLING

REM

FOTH & VAN DYKE and Associates, Inc.



- _ "7/7/82
. ROJECT Exxon Access Road BORING NO.  HA #54
TRING LOCATION STA 2530 JOB NO. XX8202
l IRFACE ELEVATION  474.64 BORING DEPTH 1460mm
“PTH DEPTH = (S .
' F SAMPLE g ACEIEIEE SOIL CLASSIFICATION ENGINEERS
'RATA | TAKEN | g é Sx|8E REMARKS
(mm) ol I
l 0 Black - fibdrous SAND - saturated
l very soft (Pt)
410.
l 410 Grey — fine to coarse SAND — 1ittle eravdl -
waterbearing firm (SW)
l 110C
1100 Grey - fine SAND - trace silt - water—
' bearing - firm (SM)
l 1460
1460 Refusal - coarse gravel and cobbles
l RTILLING DATA: 4"Bucket Type Auger WATER LEVEL INFORMATION
. AT DRILLING 150MM
HOURS AFTER DRILLING
l Log BY: REM
FOTH & VAN DYKE and Associates, Inc.



T — 7/7/82
l "ROJECT Exxon Access Road . BORING NO. HA #55
ORING LOCATION STA 2620 JOB NO. XX8202
' URFACE ELEVATION 480.1 BORING DEPTH 1920mm
EPTH DEPTH | = 3 .
. OF SAMPLE %‘ @ é ‘g 5 e E Z SOIL CLASSIFICATION ENGINEERS
; K
l‘?::ﬂ'f;\ TAKEN plse = E § i REMARKS
' 0 Black loamy sand topscil - moist - loose
70
l 70 Brown - silty medium SAND - trace gravel |-
moist - firm (SM)
' 17¢
170 Light reddish brown - medium to coarse
l SAND - trace finr gravel - moist -
firm (SP)
' 87C: _—
870 Light brown — fine SAND trace gravel -
. moist - firm (SP)
124C
' 1240 Light brown - fine to coarse SAND -
little fine gravel - moist - firm (SW)
' 1920
' RILLING DATA: 4" Bucket Type Hand Auger WATER LEVEL INFORMATION
' AT DRILLING
HOURS AFTER DRILLING
l LOG BY: REM
l FOTH & VAN DYKE and Assc: ‘ites, Inc.



TR 7 At g e,

o 7/7/82
SROJECT Exxon Access Road BORING No. HA #56
SORING LOCATION JOB NO. ¥X8202
IURFACE ELEVATION _479,5 BORING DEPTH 1830 mm
‘EPTH DEPTH | = =R "
OF SAMPLE g i %’ 2|55 |8 SOIL CLASSIFICATION ENGINEERS
TRATA |TAKEN |2 XIZB|3x|8E REMARKS
Aimm) Y
0 Black - Silt Loam - Topsoil moist -
loose (OL)
240
240 Dark slightly reddish brown fine sandy
SILT - little clay - moist - firm (ML)
66C
660. Slightly reddish brown - silty medium
SAND — trace clay - moist - firw (SM)
83C
83C Brown - coarse SAND - trace fine gravel -
moist - firm (SP)
1000
1000 Light brown - medium SAND and fine sand

[
on

(V%)
o

Meist - firm (SP)

RILLING DATA:

' Bucket Type Auger

WATER LEVEL INFORMATION

AT DRILLING Nope

HOURS AFTER DRILLING

REM

FOTH & VAN DYKE and Associate:, Inc.



S 7/7/82
ROJECT Exxon Access Raod BORING NO. HA #57
'RING LOCATION __ STA 3700 JOB NoO. XX8202

'RFACE ELEVATION 303.74 B BORING DEPTH 1560 mm
.PTH DEPTH = S .
F SAMPLE gg:‘ gg é’i' Ez- SOIL CLASSIFICATION ENGINEERS
; REMARKS
gx;gA TAKEN Z ; = é é § E
0 Black - Silt loam (topscil) - moist —
very soft (OL)
120
120 Light brown clayeySILT - with fine sand |-
wet — soft (ML)
240
2401 1900-1000MM A 1 Brown silty fine to medium SAND - little
clay and fine gravel - w2t to saturated
loose (SM - ML)
1280 ‘
1280 Brown to reddish brown s . fine to coanyse
SAND = some gravel - waic.oearing to
saturated loose (SM)
1560
1560 Refusal - coarse gravel
ILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING 1280MM
HOURS AFTER DRILLING
LOG BY: REM
FOTH & VAN DYKF 4ud Assge: @ :tes Lo



s e s e g 7/7/82
{0JECT Exxon Access Road BORING NO. HA #58
)RING LOCATION STA 3850 JOB NO. XX8202
JRFACE ELEVATION _506.52 BORING DEPTH 1220mm
‘PTH DEPTH = = o Y
F SAMPLE gg gg e SOIL CLASSIFICATION ENGINEERS
g REMARKS
SRR EP e
0 Black - Loamy humus - topsoil (OL)
60
60 Slightly reddish brown - fine sandy
SILT - trace clay and gravel -
moist - firm (ML
540
540 Light brown - silty fine and medium
SAND - trace clay and gravel - moist -
firm (SM) - with few cosa. .- prominent MO tles
1220 becoming gravelly at &0
122¢ . Auger refusal - coarse gravel and cobbleg-—
attempted two additional holes
ILLING DATA: WATER LEVEL INFORMATION
AT DRILLING
HOURS AFTER DRILLING
LOG_ BY: REM

FOTH & VAN DYKE and Associates, Inc.



s o o ol 7/7/82
'ROJECT Exxon Access Road BORING NO. HA #59
{ORING LOCATION STA 4000 JOB NO. XX8202
URFACE ELEVATION 507.94 BORING DEPTH 1830ny
ZPTH DEPTH | = = =] _ .-
OF SAMPLE g @ g § =4 =g SOIL CLASSIFICATION ENGINEERS
TRATA TAKEN 3 i—>: = é % 8 Isi_ REMARKS
(an) (=P =¥
0 Black silt - loam - topsoil - moist -
loose (OL)
60
60 Light brown to slightly reddish brown -
silty medium to fine SAND - trace clay
and gravel - moist - firm (SM)
7606
760 Brown - reddish brown to grey - clavey
SAND - some silt - little ravel with
seams of sand and many coarse prominent
1830 mottles - moist to saturated lgose (SC SM)
RILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION

AT DRILLING Nope

HOURS AFTER DRILLING

LOC BY: REM

FOTH & VAN DYKE and Associates, Inc.



i 7/7/82
*0JECT Exxon Access Road BORING No. HA #60
JRING LOCATION _STA 4120 JOB NO. XX8202 ,
RFACE ELEVATION _ 007.14 BORING DEPTH 1620 mm
PTH DEPTH = S- 4 . -
P SAMPLE g w ’g § 33 g SOIL CLASSIFICATION ENGINEERS
REMARKS
RATA | TAKEN | ZFIZ2 2|9
0 Brown - silty fine to coarse sand and
fine to coarse gravel and cobbles - moist
firm (SM-GM) - FILL -
450
450 Black - silt loam - topsoil - moist -
soft (QL)
580 |
580 Grey - clayey medium SAND - some silt -
trace ground WGT - loose (SC)
950
950 Grey - silty fine to coarse SAND_ gope
gravel - trace clay - wet to saturated
at 1550 MM - firm (SM)
162C
1620 Refusal - coarse gravel and cobbles
ILLING DATA: 4" Bucket Type Auger WATER LEVEL INFORMATION
AT DRILLING
HOURS AFTER DRILLING
LOG BY: REM

FOTH & VAN DYKE and Associates, Inc.



S 7/7/82
ROJECT Exxon Access Road BORING HA #61
ORING LOCATION - Along Roadway Shoulder JOB NO. XX8202
URFACE ELEVATION BORING DEPTH 600tm
“PTH DEPTH = = >
F SAMPLE %’gﬂ I EPAEE SOIL CLASSIFICATION ENGINEERS
'RATA | TAKEN & g% Sx|83E REMARKS
u & Zlpra|d~
(mm} A A
0 Asphalt __
200
200 Brown fine to coarse SAND and fine to
coarse GRAVEL = little silt (3/4" crushed
gravel) - moist - dense - (SW - GW)
400
400 Grey - fine sandy SILT - little to trace
clay - moist - firm - (SM-ML)
600

RILLING DATA:

/

'
4

Bucket Type Hand Auger

WATER LEVEL INFORMATION

AT DRILLING

HOURS AFTER DRILLING

REM

& VAN DYKF and Associates, Inc.



— -, 1/6/82
l PROJECT Exxon - Access Road BORING NO. P#1
BORING LOCATION  Sta. 7546 (Ctr. of Swail) JOB NO.  XX8202
I SURFACE ELEVATION BORING DEPTH _800cmm
"DEPTH DEPTH [= |1, oo
l OF SAMPLE % E % HERIEE SOIL CLASSIFICATION ENGINEERS
stRata |TakEN |3 H(2E|3x|8E REMARKS
(mm) ol W
' 0 Black, Fine Sandy LOAM Topsoil, moist,
soft (OL).
l 360
360 Light Brown, Fine Sandy SILT, moist,
. firm (ML).
l 800
. _DRTLLING DATS:  Oakfield Smil Samnler WATER LEVEL INFORMATION
AT DRILLING None
' L HOURS AFTER DRILLING
Loc ByY: REM
' FOTH & VAN DYKE and As_sociates, Ine:



s 7/6/82

PROJECT

Exxon Access Road

BORING NO. P#2

BORING LOCATION

7920 (Swail)

JOB NO. XX8202

BORING DEPTH  320mm

SURFACE ELEVATION
DEPTH DEPTH [W f= ] il
OF SAMPLE g &= g g B mn.g SOIL CLASSIFICATION ENGINEERS
TR AT
q(l;ll'll; TAKEN ZHisE g% §E REMARKS
0 Black, Loamy SAND, Topsoil, Moist,
Loose.
220
220 Light Brown, Silty Medium SAND, some
gravel, moist, firm (SM).
320
_URILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION

AT DRILLING jNone

HOURS AFTER DRILLING

& VAN DYKE and Associates, Inc.



. e 7/6/82
' PROJECT Exxon Access Road BORING NO. Pi#3

BORING LOCATION  Sta. 8010 Swail JOB NO. XX8202
' SURFACE ELEVATION _ 485.24 BORING DEPTH 600mm

DEPTH DEPTH E’j ﬁ % - E-—* £
l OF SAMPLE % I'S.J‘ % g % F st i SOIL CLASSIFICATION ENGINEERS

:»TIEAmITnf)\ TAKEN o= ED_‘“ SE : g § E REMARKS
' 0 Black, Silt LOAM Topsoil, Moist, Loose

(oL).

I 120

120 Light to Reddish Brown, Fine to Sandy
l SILT trace Clay and Gravel, Moist, Firm

(SM-ML) with few coarse prominent mottlegd.
' 600
- -
' LRILLING DATA. Oakfield Soil Sampler WATER LEVEL INFORMATION
) AT DRILLING None
l B HOURS AFTER DRILLING
LOG BY: REM

l FOTH & VAN DYKE and A_Lssociates, Inc.



l S oo 7/6/82

' PROJECT Exxon Access Road BORING NO. Pi#4
BORING LOCATION __ Sta. 8100 JOB No.  XX8202

' SURFACE ELEVATION 484. 68 BORING DEPTH %420mm
DEPTH DEPTH = £ .

l OF SAMPLE g &= %l § % = é X SOIL CLASSIFICATION ENGINEERS
3 E K
hTR(AT!; TAKEN aniEe | d E‘ Cé & REMARKS

mim
l 0 Greyish to Reddish Brown, Silt LOAM
Topsoil, Moist, Loose (OL).
l 280 .
28C Light Brown, Fine Sandy SILT, trace
l Clay, Moist, Firm (SM-ML) with few
Medium prominent mottles.
| 420
l DORILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION
T AT DRILLING Nope
| ) HOURS AFTER DRILLING
— LCG BY: REM
l FOTH & VAN DYKE and Asgsociates, Inc.



PROJECT Exxon Access Road

BORING NO. P#5

BORING LOCATION Sta. 11400 Drainageway

JOB No.  XX8202

SURFACE ELEVATION  482.4

BORING DEPTH _870mm

DEPTH DEPTH

FOTH & VAN DYKE and Associates, Inc.

| —T
0F SAMPLE g AFEIEIEE SOIL CLASSIFICATION - ENGINEERS
KS
STRATA | TAKEN ﬁggé SElgE REMAR
(mm) | &
0 Black, Clayey and Sandy Peat, Wet to
l Saturated, Very Soft (Pt)
' 240
240 Grey to Brown, Fine and Fine to Medium
Sand, Little Silt, Saturated, Loose
l (SM-SP)
870
SRILLING DATA: Oakfield Soil Sampler WATER LEVEL INFORMATION
l AT DRILLING
HOURS AFTER DRILLING
' LCG  BY: REM



APPENDIX '"2B"

Laboratory Test Results and Boring Logs
From August 1981 Report
Contract No. 21704



LOG OF TEST BORINGS

PROJECT Exxon Access Road DATE 4-23-81
FOTH & VAN DYKE Edge of Swamp Creek
and Associates, Inc. BORING LOCATION Sta. 2800 BORING NO. 21
Consulting
. Ll L L L 472, . XX8106
Engineers £ : SURFACE ELEVATION .0 JOB ?0
\@A%”A“E
p —
e L SAMPLE
. x .4
3 B|Z B[ [swow[iion | |ouaewc | SOIL DESCRIPTION AND REMARKS
-
o owly oy COUNT 1, (9, LOG
0 0-1.5] 29 Black to gray, organic, fine to medium
.15-.30¢ 27 SAND, saturated, loose
.30-.95| 55 (SP-PT)
25
.25 Gray fine to med SAND
Water bearing, loose
(sp)
50
.50 45-.61] 56 Dark brown fiberous PEAT
6-.751123 Wet, soft (PT)
.80
.80 75-.9 {181 Brownish gray, fine to coarse SAND
with fine to coarse GRAVEL
(SW-GW)
: (Refusal to to coarse gravel)
i
.9
GENERAL NOTES WATER LEVEL OBSERVATIONS
DRILLING METHOD %" Flish WHILE DRILLING 4t Surface
Augers AFT;R DR”,_.UNG
HOURS AFTER DRILLING
LOG BY: REM




LOG OF TEST BORINGS

PROJECT Exxon Access Road DATE 4/23/81
FOTH & VAN DYKE .
and Associstes, Inc. BORING LOCATION Sta. 2900 BORING NO. 22
Consulting . ;
; Lk L K L 473, . XX8106
Engineers SURFACE ELEVATION 3.5 JOS 0.10
SR
T &
L |y SAMPLE
> glz € D REMAR
w 5|8 3 co To (pei)| -
0 Black PEAT
Saturated very soft
(PT)
.25
.25 Dark gray to black fine SAND
Some organic matter and SILT
Wet, looss
(SP-PT)
1.0
1.0 Dark biown organic SILT
Saturated, ver— soft
(OH)
1.25
1.25 Encountered boulder-refusal
NOTE: Ice below Peat at 3"

GENERAL NOTES

WATER LEVEL OBSERVATIONS

DRILLING METHQD %" fand tuger

WHILE DRILLING  *c Surface

AFTER DRILLING

HOURS AFTER DRILLUING

| LOG BY: REM




LOG OF TEST BORINGS

PROJECT  FExxon Access Road DATE 4/23/81
FOTH & VAN DYKE
and Associates, Inc. BORING LOCATION Sta. 3000 BORING NO. 23
onsu/t/ng +
Engmeers W SURFACE ELEVATION 477.5-~ JOB !‘0. XX8106
: —
& Y SAMPLE
ol £
-
Douly oy COUNT 1, ¢ 9p,,| LoG
0 Sandy loam with humus
(topsoil) (OL)
0.9
0.0 Light brown, fine to medium SAND
[race silt
Moist firm
(sP)
.30
.30 Brown - fine to coarse SAND
Little fine to coarse GRAVEL
Moist firm (SW)
1.10

GENERAL NOTES

WATER LEVEL OBSERVATIONS

DRILLING METHQD 3%" Hand Auger

WHILE DRILLING NONE

AFTER DRILLING

HOURS AFTER DRILLING

LOG BY: REM




LOG OF TEST BORINGS

PROJECT Exxon Access Road DATE 4/23/81
FOTH & VAN DYKE ’
and Associates, Inc. BORING LOCATION Sta. 3050 BORING NO. 24
; ' & & = o -
Consulting Ll L L L SURFACE ELEVATION 481% JOB NO.  XX8106
Engineers § N7 -
WA //x“t
;- —
o " SAMPLE
: 4
2 B & [eowleo | |oseuc | SOIL DESCRIPTION AND REMARKS
-
o ;J g ‘iJ COUNT To pSPi) LOG
0 Black sandy loam with humas
(topsoil)
.02
.02 02-17 1103 Brown, silty fine to medium SAND
17-32 1138 Trace clay, moist firm
(sM)
.65
.65 Lt. brown, fine to coarse SAND
Some {ine to medium GRAVEL
(SW)
NOTE: Bulk Sample - .65 to 1.95 m
1.95
GENERAL NOTES WATER LEVEL OBSERVATIONS
DRI ; METHOD 4%" Hand Auger WHILE DRILLING NONE
AFTER DRILLING
HOURS AFTER DRILLING
LOG BY: REM




LOG OF TEST BORINGS

PRQJECT Exxon Access Road DATE 4/23/81
FOTH & VAN DYKE -
and Associates, Inc. BORING LOCATION Sta. 3200 BORING NO. 23
It ' & & 2 o
Cg,’,’sg " el ~SURFACE ELEVATION 483.5% JOB No, XX8106
gineers ; -
- =
& & SAMPLE
AE gme 0w [ o | Jonapwic | SOIL DESCRIPTION AND REMARKS
!
o ouly oy COUNT| 1 (9P, i LOG
0 Black, silt loam with humus
(topsoil) (oL)
.05
.05 15-3 117 Light brown to reddish brown clayey SILT
3-45 1165 some sand mottled, moist to wet, firm
(ML)
45
.45 Slightly reddish brown, silty fine to
coarse SAND, some gravel, trace clay,
moist to wet, firm (SM)
1.35
GENERAL NOTES WATER LEVEL OBSERVATIONS
DRILLING METHOD 34" Hand auger | WHILE DRILLING
AFTER DRILLING - 52M
HOURS AFTER DRILLING
LOG BY: REM




LOG OF TEST BORINGS

PROJECT Exxon Access Road DATE 4/23/81
FOTH & VAN DYKE
and Associates, inc. BORING LOCATION Sta. 3450 BORING NO. 26

Consulting ¥ > W& ¥»

Engineors "‘44\4\{ SURFACE ELEVATION  497.5% JoB No.  XX8106
AN
- =
S SAMPLE
> gz & aiow |- | lorawc | SOIL DESCRIPTION AND REMARKS
- oy Glree | count! 77T e | Los
w o zx1o = e (psi)
0 Black, sandy loam with humus
(topsoil) (oL)
.045
<042 Brown, clayey SILT with sand, wet,
loose
(ML)
.15
.15 Brown to slightly reddish brown, fine to
coarse SAND, some SILT and GRAVEL, wet,
firm, saturated (sM)
NOTE: Partially frozen
1.16
GENERAL NOTES ~ WATER LEVEL OBSERVATIONS
DRILLING METHOD ’:" fland Auger | wHILE DRILLING
AFTER DRILLING 33
HOURS AFTER DRILLING
LOG BY: REM




LOG OF TEST BORINGS

PROJECT Exxon Access Road DATE 4/23/81
FOTH & VAN DYKE
and Associates, Inc. BORING LOCATION Sta. 3600 BORING NO. 27
Consulting ¥ & & & +
Engineers /“v‘ﬁ SURFACE ELEVATION 502~ JO8 No. XX8106
VO
; —
. SAMPLE
> 5|z £ slow |- | |omapwic | SOIL DESCRIPTION AND REMARKS
S Lla B Tee count| 0" |9 | Lo
W os|ia = [o (psi)
O Black, silty loam with humus
(topsoil) (oL)
.06
.06 Brown, clayer SILT, some sand, trace
gravel, wet - medium (ML)
NOTE: Bulk Sample .06-.45M
45
.45 Brown, fine to coarse SAND, some GRAVEL
little SILT (SM=-SW)
1.22
|
|
GENERAL NOTES WATER LEVEL OBSERVATIONS
DB” l lug !!ETHOD 4%" Hand Auger WHlLE QB” ! Ing .305
AFTER DRILLING -305
HOURS AFTER DRILLING
| LOG BY: REM




.

CLYDE N. BAKER. PE.

JACK J AMAR, PE.

JOHN P. GNAEDIN "

SOIL TESTING SERVICES OF WISCONSIN, INC.
CONSULTING SOIL & FOUNDATION ENGINEERS

540 Lambeau Street, Green Bay, Wisconsin 54303 (414) 494-9658
2005 North River Dr., Wausau, Wisconsin 54401 (715) 845-8388
1101 So. Washburn, Oshkosh, Wisconsin 54901 (414) 235-0270
2820 Belknap St., Superior, Wisconsin 54880 (715) 392-9006

[

WILLIAM M. PERPICH, P.E.

Foth & Van Dyke and Asscc., Inc.

P.0. Box

3000

Green Bay, Wisconsin 54306

Ron Meister

Cate June 15, 1981
STS Job No. __10257
Structure __EXXON Access Road

Location

<z2marks

Attention: Mr.
Gentlemen:
We are sending

@ herewith
]

! sets of prints of

(] under separate cover

[0 Boring Logs and Location Diagram
[J Loboratory Compaction Data

[ Field Compaction Control Data

O Classification Test Data

[ Consolidation Test Data

[J Trioxial Compression Test Data
(O Sealed Jar Samples

(O Rock Core Samples

[J Caisson Reports

O Concrete Report #

X Results of Aggregate Testing

ior the above job.

B88S 3120

FOUNDATION BORINGS ANMD TESTING

Yeurs truly,

30IL TEISTING SERVICES OF WISCOMSIN, INC,

Thomas W. Wolf, Asst. Proj. Engineer

INSPECTICN

ENGINEERING ANALYSES AND REPORTS



4 XX 8106
. Project No.
SCIL TESTING SERVICES, OF WIS, iNC. 11257
Quality Control Section: STS Job No.
Date 6-4-81
. Report No. 1
REPORT OF ANALYSIS OF AGGREGATES
g:;hited \
ineer .
Foth & Van Dyke and Associates, Inc.contractor
Project Exxon Access Road Source Boring 19 STA 2600 .15-1.45M
REPORT OF TESTS OF____Sieve Analysis
SluSi:r"No. g:tec;&he'd Ret:ned Pogfing ch:c';:; Received ot LObomtory 5-22-81
2V5-Inch Quaontity Represented 372.3 grams
2-Inch Submitted by Ron Meister
1-Inch identification Brown_sandy silt (ML)-trace of gravel
Y4-Inch 0.0 0.0 [ 100.0 Oote Sampled
Y4-Inch ] intended Use Road Material
38-Inch 1.4 0.4 99.6 Remarks:
No. 4 3.3 1.4 28.2 Organic matter, colorimetric
No. 8 4.9 1.3 96.9
Coal and Lignite
No. 10
Clay Lumps
Mo. 16 4.8 1.3 95.6
: Chert
} Soft Particles
i Mo, 40 29.0 7.8 87.8
' Percent Absorption
Mo. 50
No. 30 Specific Grovity
o 100] 99.3 | 26.7] 61.1 Ory Rodded Wgt.
No. 200| 19.1 5.1 56.0
. Washed Gradation
Q o
. 208..5 26.0 56.0% Passing #200 Sieve
Fineness Modulus

Checked By: Kenneth D. Kujava

8862578 Bob Evenson
Tested By




SOIL TESTING SERVICES OF WISCONSIN, INC.
540 LAMBEAU ST.,, GREEN BAY, WIS. 54303 )
PHOME (414) 494-9654

Date___n — -8/ Job Name Exxon) A Jo'b No /257

COMPACTION CONTROL REPORT

1. Laboratory Compaction Test Data
A. Description of Soil: Beawry  Samoy Siur, TZoce (Geauss
Material Mark sl 3 Classification ; Q:I.ZSHO
Source of Material E_‘/? ST7TA. HL reo LS - A S 7
Natural Water Content ________% Natural Dry Density ________ PCF Specific Gravity
Liquid Limit .% Plostic Limit % Plosticity Index
B. Test Procedure Used: /45 T 7 L2557 B
e o> O
C. Test Resuits: Optimum Water Content /A & %
Maximum Dry Density ___/2/ 5 PCF (at @ Wet Density of L2358 PCF)
122
T
P N
/21 — -
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5 X
9; rd-] \\
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&/l X
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3 7
/78
= \
® 1
r 4
=7 —
1}
o 1
Q 1
/6 11
|
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8 g /0 /¢ /2 /3 4 /s /6 i . |

WATER CONTENT — PERCENT OF DRY WEIGHT

BBS92268



" SOIL TESTING SERVICES, OF WIS., INC.

REPORT OF ANALYSIS OF AGGREGATES

Quality Control Section:

Project No. o [l
STS Job No. 11257
Dote 6-4-81
Report No. 2

Architect
Engineer  Foth & Van Dyke and Associates, INC.. Contractor
Project ____EXXon Access Road

REPORT OF TESTS OF.

Souirc Boring 8 STA 1100 .25-1.10M

Sieve Analysis

B oy .| Romnd | Bewad | Pobiony | ‘ot
2V4-Inch

2-Inch

1V5-Inch

1-Inch

34-Inch

Va-Inch

¥%-Inch 0.0 0.0 100.0
No. 4 14.4 1.3] 98.7
No. 8 12.6 1.2] 97.5
No. 10

No. 16 | 22.2 2.0| 95.5
:.Nfc. 30

! No. 40 | 168.6 15.8| 79.7
i No. 50

No. 80

Mo, 100 | 435.8 40.8| 38.9
No. 200| 39.2 | 3. 35.2
Pan 375.9 35.2
Fineness Modulus

Checked By:

Kenneth D. Kujava

5-22-81

Received at Laboratory

Quontity Represented 1068.7 grams

Submitted by Ron Meister

Sampled From B-8 STA 1100 .25-1.10M

Brown silty fine to medium sand (
Identification race 07 gravel

SM)-

Date Sampled .

Intended Use . Road Material

Remarks:

Organic matter, colerimatric

Coal and Lignite

Clay Lumps

Chert

Soft Pa_rticlm

Percent Absorption

Specific Gravity

Dry Rodded Wat.

Washed Gradation.

35.2% Passing #200 Sieve

BB S.82578

Bob Evenson

Tested By



: ‘ XX 8106
: 5 Project No.
SCIL TESTING SERVICES, OF WIS, INC, s
Quality Control Section: STS Job ho.
Date ' 6-4-81
Report No. 3
REPORT OF ANALYSIS OF AGGREGATES
Architect
Engineer £oth & Van Dyke and Associates, Inc.controctor -~
Project Exxon Access Road Bsitice Boring 13 STA 1850 0SM 10M
REPORT OF TESTS OF Sieve Analysis
Slng:.Nu. Rv:tﬁ&':s Rt Pus%é:ng i:fg; Received ct Laboratory —_9=22-81
2Va-Inch Quoantity Represented 768.6 grams
2-Inch Submitted by Ron Meister
2 Sempled From _B-13 STA 1850 O9M-10M
1¥ainch Brown “ine to medium sand (SP-SM) -
f-iviets Identification trace of silt-trace of gravel
Y-Inch 0.0 0.0 | 100.0 Date Sampled
V-inch Intended Usa Road Material
38-Inch 8.8 1.1 98.9 Remorks:
No. 4 11.3 1.5 97.4 . o
Organic matter, colorimetric
No. 8 11.9 1.5 95.9
Coal and Lignite
No. 10
Clay Lumps
No. 16 15.4 2.0 93.9
3 Chert
! No. 30
i Soft Particies
{ Mo, 40 150.0 19.5 74.4
No. 50 Percent Absorption
No. 80 Specific Gravity
Mo, 100 469.5 | 61.2| 13.2 Ory Rodaes Yot
No. 200 | 40.6 S:d 7.9
Washed Gradation
P 61. :
= L1 L2 7.9% Passing #200 Sieve
Fineness Modulus

Checked By: Kenneth D. Kujava

B9 5.62578 Bob Evenson

Tested By



Proj ec{No XX 8106
SOIL TESTING SERVICES, OF WIS, INC. ) 11257
Quality Control Section: ' STS Job No.
Dote 6-4-81
4 Report No. 4
REPORT OF ANALYSIS OF AGGREGATES
?nrcbitect
9'NeeT Foth & Van Dyke and Associates, InC. Contractor
Project __Exxon Access Road Source__Boring 27 STA 3600 .06-.45
REPORT OF TESTS OF___ - 1mits Test
SluSi::"eNo. !;vﬂeo'gat':i Retzbined Puz‘;ing Sc;';::‘;::; Received ot Laboratory
2V5-Inch Quantity Represented
2.Inch Submitted by Ron Meister
1V5-Inch Sampled From
1-lnch Identification B7OWn sandy silt (ML)-trace of clay
-inc s
34-Inch Dote Sample.. ..
Va-lnch Intended Use Road Material
Ya-lnch Remnarks:
No. 4 . . .
Organic matter, colorimetric
No. 8
Coal ond Lignite
No. 10
Clay Lumps
No. 16
: Chert
« MNo. 30
i Soft Particles
i tlo. 40
i Percent Absorption
No. 50
Ne. 80 Specific Gravity
Ma. 100 Dl'y Rodded Wgt.
No. 200
Liquid Limit _ 30.4
Pan . .
Plastic Limit 25.0
Fi Modul
neness Moduhs Plastic Index 5.4
Checked By: Kenneth D. Kujava
885.62575 Bob Evenson

Tested By



SOIL TESTING SERVICES OF WISCONSIN, INC,
| 540 LAMBEAU ST., GREEN BAY, WIS, 54303
PHONE (414) 494-963¢

Date é‘) -8-8/ Job Name Exarn) Job No. //257

COMPACTION CONTROL REPORT
1. Laboratory Compaction Test Data

A. Description of Soil: B eomn &Ub‘f g;z_rr, TRACE OF
__ceaY | Trace Geave:
Material Mark 2 Classification gag“o |
Source of Material R=-27 — ST A 326 00 e 70 L HS AT
Natural Water Content ______ % MNatural Dry Density ____________PCF Specific Gravity
Liquid Limit Jeo. i % Plastic Limit as o % Plasticity Index 5. 4
B. Test Procedure Used: Aszom D-69%-74
Mezrios A’
C. Test Results: Cptimum Water Content /2. 7%
Maximum Dry Density Lo 0 PCF (at o Wet Density of £22.. 2 PCF)
/o6
/65]
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WATER CONTENT — PERCENT OF DRY WEIGHT

BBS92268



Project No XX 8106
SO!L TESTING SERVICES, OF WIS., INC. - ' 11257
Quality Control Section: STS Job No.
Dote 6-4-81
Report No. 'S
REPORT OF ANALYSIS OF AGGREGATES
gcbitect
9Mee Foth & Van Dyke and Associates, Inc.contractor
Project ___EXxon Access Road Source_B0ring 7 STA 1000 .24-1M.
REPORT OF TESTS OF___Sieve Analysis
s'zsi::e o RWet:iiOn’;'d Refzéi' e Pc;’gﬂg ig:fg:; Received at Laoboratory 5-22-81
2V5-Inch Quantity Represented 775.6 grams
2-Inch 0.0 0.0 | 100.0 Submitted by Ron Meister
Sompled F B-7 STA 1000 .24-1M
1Y3-Inch P ed O g own SiTty fine to coarse sand (SM) -
linch | 41.1 5.3| 94.7 Identification 3_l1ttle gravel
3A-lnch Bate SOmpl(‘d
Vainch Intended Usa Road Material
34.
Y4-Inch 18.2 2.3 92.4 Remarks:
No. 4 29.9 3.9 88.5 . . ,
Organic matter, colorimetric
No. 8 27.7. 3.6 .9
& Coal ond Lignite
No. 10
Clay Lumps
No. 16 30.4 3.9 81.0
H Cheft
‘ Mo. 30
Soft Particles
i Mo. 40 | 161.9 20.9 60.1
Percent Absorption
No. 30
o, 80 Specific Gravity
NO
o 1001 201.6 | 26.0 | 34.1 Pry Rodded Wt
No. 200 24.1 3.1 31.0
Washed Gradatj
Pan 240.7 31.0 1ol
31.0% Passing #200 Sieve
Fineness Modulus

Checked By: Kenneth D. Kujava

885.62575 Bob Evenson
Tested By




SOIL TESTING SERVICES OF WISCONSIN, INC.
540 LAMBEAU ST., GREEN BAY, WIS. 54303
PHONE (414) 494-9656

Date HL-8-81 Job Name____ = o o) JobNo._ /257
COMPACTION CONTROL REPORT
1. Loboratory Compaction Test Data

A. Description of Soil: Rfﬁm:urﬂ 6”..!'}‘ F;/dé' Z?? Cohkes CA«JD 2 Som:&'
51!..:1_} Semyg GtAUE’L

Material Mark ol Classification Q:RSHO
Source of Material R - 7; SzA. /Jooco y D& = /. O /7]
Natural Water Content _______% Natural Dry Density ______ PCF Specific Gravity
Liquid Limit — 2Z.& % Plastic Limit _22.8 9% Plasticity Index __/: 2
B. Test Procedure Used: /'757)77 D-/557-80
Mo QO
C. Test Resuits: Optimum Water C..-tant B AP .
Maximum Dry Density _ /352 @ PpCF (at a Wet Darsity of/%3. 7 PCF)
/3 .
a
P X
A \
yd \
3 - -
7 \
7 Y
/33 =r
\

S
W
~N

o
(2]
-~

| —
|
1
-

3

~. DRY DENSITY — LBS. PER CUBIC FOOT

29 :

P82 4 s ¢ 7 2 S5 70

WATER CONTENT — PERCENT OF DRY WEIGHT

BBS92268



8106

| ' XX
ect No.
SOIL TESTING SERVICES, OF WiIS., INC. Prok 11257
Quality Control Section: STS Job No.
Date 6-4-81
Report No. 6
REPORT OF ANALYSIS OF AGGREGATES
é:cbnaﬂ
9ineer  Foth & Van Dyke and Associates, Inc.contractor
Project ___EXxxon Access Road Source__B0ring 4 STA 610 .3-.9M
REPORT OF TESTS OF____Sieve Analysis
i i ifi- : 5-22-81
Slzf ::eNo. R"Z:ﬁﬁﬂ% Retained Poz‘;ing i::cc;:vs Received at Laboratory 8
2V5-Inch Quontity Represented
2-Inch 0.0 | 0.0/ 100.0 Submitted by Ron Meister
Sompled F B-4 STA 610 .3-.9M
1V2-Inch mee mmBrown silty fine to coarse sand (SM) -
linch | 254.8 |  6.2| 93.8 \dentification 4_little gravel
Yi-Inch | 11.0 9.3] 93.5 Date Sampled
Vs-Inch Intended Use: 0ad Material
Yg-Inch 85.1 2.1 91.4 Remarks:
No. 4 83.8 2.2 89.2 Orgonic matter, colorimetric
No. 8
- 112.5 2.7 86.5 Coal and Lignite
No. 10 137.5 3.3 83.2
Clay Lumps
No. 16 | 892.6 21.5 61,7
; Chert
{ Mo. 30
! Soft Particles
;_No.40 1152.2 27.8 33.9
.N 50 91 2 » 3.7 Percent Absorption
0. . . o
vo. 80 [1312.7 | 31.7 Specific Gravity
~o. 100 Dry Rodded Wagt.
[Ete
No. 200
Washed Gradation
P .
an 31.7% Passing #200 Sieve
Fineness Modulus
Checked By: Kenneth D. Kujava
BB S.62575 Bob Evenson

Tested By



SOIL TESTING SERVICES, OF WIS., INC.

Quality Control Section:

Project No. XX 8106
STS Job No. 11257
Date 6-4-81
Report No. 7

REPORT OF ANALYSIS OF AGGREGATES

Architect
Engineer

Foth & Van Dyke and Associates, Inc.contractor

Project ___EXxxon Access Road

Boring 3 STA 450 . 2-7M

Source

REPORT OF TESTS oF____Sieve Analysis

Slzs l:.Nc:. vaet:.r'?nt::l Ret?:?ned Pc;?ing i:ft;:\: Received at Labor atory 5-22-81
2VY5-Inch Quantity Represented 255.1 grams
2-Inch Submitted by Ron Meister
& Samp]'ed From B-3 STA 450 .2-.7M
Lz:dnes Dark brown sandy silt (ML) -
1-Inch Identification tra '« .f clay
Y-Inch 0.0 0.0 | 100.0 Date Sampled
Va-Inch Intended Use Road Material
ssinch = 2.2 99. ] Remarks:
No. 4 .
Orgonic matter, colorimetric
No. 8 0.5 0.2 98.9
Coal and Lignite
No. 10
Clay Lumps
No. 16 1.5 0.6 98.3
Chert
! No. 30
? Soft Porticles
! No. 40
Percent Absorption
MNo. 50
o.
No. 100 30.1 | 11.8 | 80.5 Dry Rodded Wagt.
No. 200 5.8 2.3 78.2
Washed Gradation
Pan 199.4 78.2 _
78.2% Passing #200 Sieve
Fineness Modulus
Liquid Limit 22.0
Checked By: Kenneth D. Kujava Plastic Limit 20.8
Plastic Index 1.2
B8 S.52575 Bob Evenson

Tested By



SOIL TESTING SERVICES OF WISCONSIN, INC.
540 LAMBEAU ST., GREEN BAY, WIS, 54303
PHOME (414) 494-9654

Date (0 -9-81 Job Name Lxxary Job No. //2j7
COMPACTION CONTROL REPORT
1. Laoboratory Compaction Test Data ’ "
A. Description of Soil: Df‘-'iQ\( eﬁocur) bAQD‘\’ <iur ey 7 (:Mc:.'-
Loors _Troce O & AY |
Material Mark T4 Classification 2 ARSI
Source of Material R-2 ., Sza 450 e 25-/ 32 777
Natural Water Content ______% Natural Dry Density _______ PCF Specific Gravity
Liquid Limit % Plastic Limit % Plasticity Index
B. Test Procedure Used: Aszm  D-r7557- 80
W 7t
P e7ro0> a _
C. Test Results: Optimum Water Content _é_.ﬁ__%
Maximum Dry Density /22 0 PCF (at a Wet Density of £34.7 PCF)
/29 - -
!
5 S
/28 = -
/ X
E 7 B
we7 i )
«a / N\
S T S
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WATER CONTENT — PERCENT OF DRY WEIGHT




~ SOIL TESTING SERVICES, OF WIS., INC.

Quality Control Section:

Project No. AR Bi1Ub
STS Job No. 11257
Dote 6-4-81
Report No. 8

REPORT OF ANALYSIS OF AGGREGATES

Architect
Engineer

Project

Exxon Access Road

Foth & Van Dyke and Associates, Inc. contractor

Source. Boring 3 STA 450 .7-1.7M

REPORT OF TESTS OF

Sieve Analysis

Size or No. | Reraond | Retomed | Posing | covans
2Y3-Inch
2-Inch 0.0 0.0 | 100.0
1V2-Inch
1-Inch 162.0 13.5 86.5
Y4-Inch
V52-Inch
Y6-Inch 21.2 1.8 84.7
No. 4 22.6 1.9 82.8
No. 8 35.1 2.9 79.9
No. 10
No. 16 49.9 4.1 75.8
t Mo, 30
: No. 40 | 315.7 26.2 49.6
No. 50
Mo, 80
| Mo, 100| 506.8 | 42.1] 7.5
MNo. 200| 27.8 2.3 5.2
Pan 62.9 5.2
Fineness Modulus

Checked By:

Kenneth D. Kujava

Received at Laboratory 5-22-81

Quontity Represented 1204.0 grams

Submitted by Ron Meister

B-4 STA 450 .7-1.7M

Sampled From ' R
Brown fine to medium sand {SP-SM) -

Identification 3_little gravel - trace of silt

Date Samplec . L.

Intended Usa Rou: ﬂateriﬂ

Remarks:

Orgonic motter, colorimetric

Coal and Lignite

Clay Lumps

Chert

Soft Particles

Percent Absorption

Specific Gravity

Dry Rodded Wagt.

Washed Gradation

5.2% Passing #200 Sieve

BB S.6257%

Bob Evenson

Tested By



' ‘ Project No. XX 8106
SO'L TESTING SERVICES, OF WIS., INC. _ ' 11557
| Quality Control Section: STS Job No.
Date 6-4-81
, Report No. 3
REPORT OF ANALYSIS OF AGGREGATES
g:chﬂmﬁ
neer "
9! Foth & Van Dyke and Associates, INE: Cortrarton
Project ___EXxon Access Road Source___Boring 24 STA 3050 .7-1.7M
REPORT OF TESTS OF____Sieve Analysis
s::f‘:?m. F;vef:igmi Rct?ned Pa;?ing iﬁ:ﬁ;ﬂs‘ Received at Lnboratory 5-22-81
2V5-Inch Quontity Represented 911.6 grams
2-Inch Submitted by Ron Meister
Sampled F B-2% STA 3050 .7-1.7M
o el l.]m.nfih‘own iine to medium sand (SP) -
1-lnch Identification trace of ravel
Y4-Inch 0.0 0.0 1 100.0 Date Sempled
Vs-Inch Ieitendod Uk Road Material
34-Inch 11.9 1.3 98.7 ——
No. 4 21.9 2.4 96.3
Organic matter, colorimetric
No. 8 38.0 4,2 92.1
Coal aond Lignite
No. 10
: Clay Lumps
No. 16 84.9 9.3 82.8
- Chert
{ No. 30
j Soft Particles
i No. 40 | 3421 37.6 45.2
Percent Absorption
No., 50
No. 80 Specific Gravity
(=3
Mo. 100 | 350.3 | 38.4| 6.8 Qry: Rosded Yot
No. 200 48.5 5:3 1.5
Washed Gradation
Pon 14.0 1.5 i
1.5%  Passing #200 Sieve
Fineness Modulus

Checked By: Kenneth D. Kujava

BB 5.62578 Bob Evenson

Tested By



Nuclear Density Tests




Exron PlET  T—dmss

Praoject

FOTH & VAN DYKE AND ASSOCIATES, INC. Date / 22/3! - 4/24[&
Job No. XX /¢ & REPORT OF MOISTURE-DENSITY Report No.
Contractor e TESTS - NUCLEAR METHOD Weather Cond. <9 gf‘aoaog*fmgz
Compaction Eq. Used  —— Site Cond. L)Ey— Attt ODL/
Other E£q. Working i Type of Const. OPopos&Eed Sgwr
Aedess Load
Test Lift Proctor Wet Density | Water Dry Density Description of
No. Location Elevation Thickness Used lb/cu.ft. Content %| lb/cu.ft. % Compaction Soil/Mode
/ S7T4 . sooe JB="s5 2 — g /ers. 2 22, 7 52 9 — !bu«v_duﬁﬂ'fﬁﬁdQD Sane QUMk([
2 |s74 3éoo so2 2 — — 72.2 | 3824 L7 5 — fow //%zgq ,W o)
3 |ls7m 3Fd4ds0 2L97.Er — — Pe.3 | H7PH &5/ —
4 |574 /B L/ — — 728 | HL x| 490 — oy 5‘/ ,4»
s |s78 /Zoo e d B ot i Z#. 7/ PIE¥ <5 —_— Ereowy S SAwv,
& | s74 LSO A&7 52 — — A3l | 32.P4 S5tz — Browwn, Cigey SILT with Sevi|
|
Trench Moisture Standard Counts —_— PROCTOR INFORMATI -’é deTe | ﬁ:f/é W’??’f@ &Wrﬁa’f 1R
o : i 0 oN Due 76 A&y Rmvs whicl, oceurr&o
oisture (Standard Counts) SOl DRioR 7o FEsrive
Electranic Verification Test fragkar . . .
Bulk Density No. Type Density @ Qptimum % Moist. | Description of Material | % Compaction Req'd.
Dry Density
Moisture

By: //‘4/0”, //A:f/s 7ES




APPENDIX "2C"

In=-Site Densitv Tests



7

FIELD DENSITY TEST
FOR
SUBGRADE SOILS

i,
K

'..:.

EXioy Agricse spn Date: 7/£/82
Project Noe: kﬁ{ B2 = : By ,E?Alﬁf
Locations =7A TTT7D
WERG oy B ’f?”
SamEIe Flr e TRV EE Volume
Wte of Sample plus Container 3. 96 #  Wte of Tar = Sand /2. 29 #
Wte of Container () [ 48 # Wte of Jar & Sand After _
Filling Hole & Funnel (=) __J 4/ #
Wte of Sample (a) fﬁﬁ&) # 2.L8 #
Wte of Sand in Funnel (=) 3 .86 #
%?;» Moisture
Wte of Sample Wet (100 Gre+) (b) <45 Gr. Wte of Sand in Hole (e) fﬁ.d’?. #
Wt. of Sample Dry (¢) <35 Gre Wte. Per Cues Ft. of Sand(f) i 2.2 0 #[c.f.

TMoisture = (b)4 42 = (c) 435  x 100 = (d) 299 _7% Volume = (e)4c2# = ().043bc.f.
(c) _ 4358 (£) qz.z 0 #/c.f.

Wet Wet. Per Cus Fto = (a) 4. 48  #= () _JOZ. 75 #lc.t.
(g)ﬁt_(‘?__CJf.

Dry Demsity = (h) 2.75 = (i) 1777  #/c.ts
1+ (d)zgg
100
Max. Dry Density (From Proctor Test) = (D) #lcafe
%Compaction = (i) #lcefe x 100 = %
-4 (D) _#c.f.
RJR: jkl
9/26/78 (RT)
60c.



5

..,
b

NoE ’t‘\'ftf
S
v

FIELD DENSITY TEST
FOR
SUBGRADE S0ILS

- i — L :.") = "
Lhrey L2855 Cop Datet 7 /5; Z
o
Tt 2 ey e AT
Project Noe: ,'\',-<. 0 8 By: ? if/f’_/

Location: ST S3D

A

Sample /% v v, Z ’ Yolume

Wte of Sample plus Container 457 #  Wte of Jar and Sand o 425 #

Wte of Container (=) /.57 # Wte of Jar & Sand After
_ Filling Hole & Funnel (=) _ (.52 #
Wte. of Sample (a) S5 # 5¢ #
Wte of Sand in Funnel (-) 3. B¢, #

g Moisture :

Wt. of Sample Wet (100 Gred) (b) 3./  Gr. Wt, of Sand in Hole (o) __2.70 #

Wt. of Sample Dry (c) P Gre Wte Per Cue Fte of Sand(f) FZ.2 O #/c.f.
“Moisture = (b) /S = (¢) 2.63 x 100 = (d) (9,77 % Volume = (e)2J0# = (g).0293 c.f.
(¢) _Zol3 (£) 9z.2C #lcef.

Wet Wte Per Cue Fte = (a) % /S # = (h) ‘C"7.§L #lcefe
(g)ﬁ:l;;___c-f.

Dry Density = (h) /€ 7.5 = (i) €78/ #lcefe

1+ id)m

100
Max. Dry Density (From Proctor Test) = (D) #lcefe
%Compaction = (i) #[lc.fe x 100 = %
g: (D) #lcofe
RJR: jkl
9/26/78 (RT)
60ce



FIELD DENSITY TEST
FOR
SUBGRADE SOILS

£ri 10550 Bortg  vares __g/e/@2
Project Noe: XX S22z By: 5525%4;’
Locations S77F /ST
CovTnewgp
Sample ZE2 Volume
Wte of Sample plus Container Sjﬁ # Wf. of Jar and Sand 12 . /5 #
Wtes of Container (=) L.37 # Wte of Jar & Sand After

Filling Hole & Funnel (=) 5"79’ #

Wte of Sample (a) ‘/—52 # -1 47 #

Wte of Sand in Funnel (=) = &6 #

Moisture

Wte of Sample Wet (100 Gre+) (b) ‘_} §Z Gre Wts of Sand in Hole (e) 5. 0.0 =
Wt. of Sample Dry (c) 433 Gre Wt. Per Cus Fte of Sand(f) _GZ, 20 #/c.f.

7Moisture = (b)4 57 - (e)4 35 x 100 = (d) 506 % Volume = (e)3.5¢ # = (gl03B& c.f,.
(¢) _«3< (£) gz.20 #/c.f.
Wet Wte Per Cus Fte = (a) _4 57 #=(h) (/B2 #lcef o
(8)_.C38( _ cafe
Dry Demsity = (h) /& =, = (1) ;. .l #lcefe

L¥ (Bigap
100

Max. Dry Density (From Proctor Test) = (D) #lcefe

%Compaction = (i) #lcefs x 100 = %
(D) #/Cof.

RJR: jk1

9/26/78 (RT)

60ce
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SOIL REPORT

BRIDGE STRUCTURES
MINE DEVELOPMENT SITE
CRANDON, WISCONSIN

SOIL
TESTING
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SOIL TESTING SERVICES
OF WISCONSIN, INC.

540 LAMBEAU 5T. GREEN BAY, WIS. 54303

Exxon Minerals Company RECEIVED

P. 0. Box 813 :
|
Rhinelander, Wisconsin 54501 FEB 1 9 1481

February 17, 1981

s EXXON MINERALS
Attention: Mr. Carlton C. Schroeder CRANDON PROJECT

STS Job 10935

RE: Subsurface exploration for proposed Bridge Structures for the Mine Development
Site in Crandon, Wisconsin.

Gentlemen:

The subsurface exploration as proposed in our letter dated May 9, 1980 and
authorized under Exxon Minerals Company (EXXON) Contract No. 21546, dated
December 18, 1980 and the contract amendment dated January 23, 1981, has been
completed. The attached report contains the logs of eight (8) soil borings, our
analyses of the conditions encountered by these borings and recommendations
regarding design and construction of the bridge abutments. Five copies of this
report have been sent to the above address.

The borings indicate that the soils at each of the three sites explored are
texturally similar, ranging from relatively clean sands to silty sand deposits
with occasional higher silt content. The near surface soils varied from a sandy
silt in the area of Borings AR-3 and AR-4 to a silty or sandy peat at the borings
adjacent to Swamp Creek. The relative density of the soils, estimated by standard
nenetration tests, indicate that the upper zones extending to depths ranging

from approximately 6 feet at Borings AR-2 and AR-1 and to 20 feet at Borings RR-

1 and RR-2 are in a medium dense condition. Below these depths, the soils were

in a dense to extremely dense condition.

Based on the data collected, it appears that the most feasible foundation design
will consist of spread footings based on the medium dense to dense sand deposits.
Allowable bearing pressure ranging from 4000 PSF for the railroad spur line

bridge to 6000 PSF for the two structures associated with the access road are
recommended. A second alternative that may be desirable for the railroad structure
would consist of driving Class A pretreated timber piling throuah the medium

dense overburden soils to the extremely dense soils at depth. A typical 8-inch

GREEN BAY PHONE (414) 494.9656 PILUAM M PERPICH P E JAMES J BOTZ, PE
WAUSAL. WISCONSIN - 715- 245 8386 JOHN P GNAEDINGER P E JAMES A SENGER
MARQUETTE MICHIGAN 906 225 1417 CLYDE N BAKER B E ON 5. MUELLER

MILWAUKEE WISCONSIN  414--354-1100 MERLE £ BRANDER ¥ E I DAAS VY WIOLE
SUPERIOR WISCONSIN 715- 392 9006 DOUGLAS | HERMANN, P E IACK ) AMAR P E

OSHKOSH WISCONSIN 414 -235.0270
KENOSHA WISCONSIN - 414--657 1211
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tip diameter pile can be designed for an allowable capacity of approximately 30
tons. Additional information regarding soils encountered and recommendations
are contained in the attached report.

WWe have appreciated this opportunity to provide engineering and testing services
for you. If we may be of further assistance in discussing this report, please
contact us at vour convenience.

Yours very truly,
SOIL TESTING SERVICES OF WISCONSIN, INC.

ons P A

Thomas W. Wolf 2
Assistant Project Engineer

J J. Amar ~PLE, o
Director of Geotechnical Services

THK/pk
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INTRODUCTION

In association with the mine development project near Crandon, Wisconsin, EXXON
proposes the construction of a vehicular access road and a railroad spur leading
to the plant/mill site. Each of fhese access routes must cross Swamp Creek that
flows in a generally easterly direction, approximately 4000 to 5000 feet north

of the plant/mill site. At each of these crossings, a bridge will be constructed.
Additicnally, at the northwest corner of the plant/mill site, a bridge will be
constructed to provide grade separation between the access road and the railroad
spur. Two soil borings were drilled at the Tocation of each proposed structure

to identify soil conditions for design of the abutments. Two additional borings

were drilled at tha Swamp Creek road crossing site to verify bedrock conditions.

Presently, the proposed access routes are in a preliminary design stage. There-
fore, final details regarding the type of structures are not available. We
understand, however, that single span bridges or box culverts are possible for
the Swamp Creek crossings. A single span bridge will likely be utilized for the
~vide separation structure. Mr. Schroeder has indicated that a timber trestle-
type bridge may be utilized for the railroad spur line crossing of Swamp Creek.

o additional design information is available at this time.

The purpose of this report is to describe the soil and ground water conditions
encountered by the eight soil borings, to analyze and evaluate those conditions
with respect to the proposed project and to present recommendations regarding

feasible foundation designs and construction.

SOILTESTIHG EERVICES
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FIELD PROCEDURES

The locations of the six soil borings were selected by personnel from EXXON
Minerals Company. Mr. Doug Kincaid of EXXON directed our field crew to the
appropriate locations. Due to the remote and wooded nature of the areas explored,
a track-mounted drilling unit was required for completion of the project. At

the present time, ground surface elevations at the boring locations have not

been determined. We understand that these elevations will be obtained at a

future date. We request that these elevations be forwarded to us when available.
The general locations of the soil borings are indicated on the Soil Boring

Location Diagram attached to this report.

The initial field work was completed during the period of January 5 through

January 9, 1981. Access to the boring locations was provided by EXXON. Near

Swamp Creek, access was provided to one side of the creek and it was necessary

*0 cross the creek to drill the boring on the other side. The ice was of insuffi-
cient thickness to support the drilling rig and consequently the unit became parti-

ally immersed on two occasions.

The initial borings were advanced to the required depths using various combinations

of solid-stem flight augers and a washed boring technique utilizing a roller-bit
and Revert drilling mud. Borings AR-1 and AR-2 were planned to be advanced to
depths of 40 feet each. They were terminated at depths of 30.4 and 21.5 feet,

respectively in extremely dense soil or rock deposits after sufficient soil

SOILTESTING SERVICES
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“information had been obtained to formulate foundation recommendations.

The base materials at Boring AR-1 appeared to be a decomposed rock deposit.
Therefore, EXXON authorized two additional borings, (AR-1A and AR-2A) to be

drilled near Borings AR-1 and AR-2, to better define the base materials. These

borings were drilied during the period of February 2 through February 10, 1981.

Soil samples were obtained in general acccrdance with ASTM Specification D 1586,
uStandard Method for Penetration Testing and Split-Barrel Sampling of Soils".
Rock core samples werc obtained in general accordance with ASTM 2113. Erief

descripticns of these sampling procecures are centained in the Appendix.

While drilling and sampling and after completion of the borings, the drill crew
Tooked for the presence of standing water in the open bore holes. later Tevel

observations are indicated on the lower left corner of the logs in the Appcndix.

SGILYESTING STRVICES
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LABORATORY PROCEDURES

The penetration test samples were visually examined by a Geotechnical Engineer

to estimate the distribution of grain sizes, plasticity, organic content, moisture
condition, color, presence of lenses and seams and apparent geological origin.

The soils were classified according to type using the Unified Soil Classification
System. The capitalized symbol in parentheses on the boring logs is the appropriate
classification symbol. A chart describing this classification system is contained

in the Appendix.

Rock core samples were given directiy to EXXON personnel at the site. The core

descriptions on the boring logs were prepared by EXXON personnel.

The results of the field and laboratory tests were then plotted on the boring logs.

These logs are contained in the Appendix. Similar soils were grouped into

strata on the logs. Please note that the strata contact lines represent approxi-

mate boundaries between soil types; the actual transition between soil types in

~qe tield mav be gradual in both the horizontal and vertical directions.

SQILTESTING SLRVICES
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SITE CONDITIONS

Detailed soil conditions are described on the respective soil boring logs in

the Appendix. A general overview of these conditions is presented below.

Soil Conditions

In general, the soil borings encountered granular soils with varying silt contents.
Texturally, the soils ranged from a relatively clean (having less than 10% by
weight passing the No. 200 sieve) fine to medium and fine tc coarse sand

(Unified Soil Classification SP or SW) to silty sand (Unified Soil Classification SM).
Localized deposits of sandy silt (ML) and clayey sand (SC) were also encountered
in Boring RR-1. The near surface soils on the plant/mill site (Borings AR-3 and
AR-4) consisted of very silty sands or sandy silt. In the remaining borings, the
near surface soils, extending to depths ranging from 1.5 to 3.0 feet, consisted of

Al

sandy or silty peat (Pt).

The relative density of the granular soils is generally in a medium dense range,
S+andard N Penetration less than or equal to 29 blows per foot, to depths ranging
crem approximately 6.0 feet at Borings AR-1and AR-2 to depths of approximately

20 feet at Boring RR-1. Below these depths, the standard penetration values are

substantially higher and lie in the dense to extremely dense range.

At Boring AR-1, at a depth of 23 feet, an extremely dense 1ight brown sandy silt

deposit was encountered. Also present were seams of reddish brown silty clay.

SOILTESTING SERVICES
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Limited recovery of this material hinders a precise identification, however, it
appears to be a decomposed boulder or bedrock. Borings AR-1A and AR-2A were
drilled to verify and identify the suspected bedrock. Highly fractured rock was
encountered from 21 to 35 feet in Boring AR-1A. Between 35 and 40 feet, the
rock has been identified as Sericite schist with 10 to 50 fractures per foot.
Finally, chert with 5 to 10 fractures per foot was encountered in Boring AR-1A.
Boring AR-2A encountered chert with 1 to 5 fractures per foot, at a depth of 25

feet and extending to the base of the boring at 32 feet.

Ground Water Conditions

Prior to introduction of drilling fluid in Borings AR-2 and AR-4, ground water
was not encountered. After introduction of the drilling fluid, ground water
level observations are not indicative of the true ground water condition. At
the remainingAborings, excluding Boring RR-1, ground water was encountered
this 1 to 2 feet of the ground surface or approximately coincident with the
watzr level in the adjacent creek. An artesian flow condition was observed in
301119 RR-1 after boring completion. The ground water level will vary both
szz22on111y and annually depending upon the amount of precipifation, evaporation,
surface runoff, and infiltration. We anticipate thét ground water adjacent to
Swamp Creek will be at or slightly above the water level in the creek. Previous
information on the plant/mill site indicates that the ground water level is at a

substantial depth although perched water may be present.

SOILYESTING SEAVICES
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ANALYSIS AND RECOMMENDATIONS

Based on the data obtained from the eight soil borings, each of the three sites
appears suitable for use of shallow spread foundation systems. It is likely that
this type of foundation will be the most economical, particularly for the vehicular
access road. Mr., Schroeder has indicated that a timber-trestle type bridge may be
utilized for the railroad spur line. In this case, it may be desirable to utilize
piles for support of the bridge. These foundation alternatives are discussed

below.

Shaliow Foundations

Where a shallow foundation system is utilized, they should extend through all
surface organic deposits to the medium dense to dense sands and silty sand
deposits. We recommend that a minimum footing embedment depth of 5 feet be main-
tained for frost protection. For abutments adjacent to Swamp Creek, a greater
depth of embedment may be required if the anticipated scour depth exceeds 5 feet.

4 geohydrologic study should be conducted to determine the appropriate design

scour depth.

Fer the two bridge structures along the vehicular access route, foundations may be
designed utilizing a net allowable soil bearing pressure not to exceed 6000 PSF.
The net allowable bearing pressure is that pressure in excess of the final minimum

overburden pressure.

SOILTESTING SERVICES
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“The soil conditions in the area of Borings RR-1 and RR-Z are less favorable in

that the zone of medium dense soils extends to greater depths. Therefore, at
this location, we recommend that the net allowable bearing pressure be 1imited

to a maximum of 4000 PSF.

Utilizing the above bearing pressure recommendations, we estimate that total
settlement of the abutments will be small. A refined settlement estimate can be

prepared once structural and loading details are available.

Deep Foundations-Piles

As noted previously, a deep foundation system may he utilized in the area of the
proposed railroad bridge crossing. If required; we recommend that Class A

treated timber end bearing piles in general conformance with ASTM Specification
D25-73 be utilized. We estimate that such piles can be successfully driven

through the medium dense deposit extending to approximately 20 feet. It is

unlikely that these piles can be driven more than 1 to 2 feet into the substantially
more dense deposits encountered below 20 feet. A typical 8-inch tip diameter

timber pile will develop an allowable capacity of 30 tons when driven to the

sznse granular deposits. This capacity contains a factor of safety of approxi-

mately 2.

A pile wave equation analysis can be used to establish driving criteria for

pile installation once the piles and driving equipment are selected.

SOILTESTING EERVICES
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Lateral Soil Pressures

One additional concern in the design of bridge abutments will be the lateral soil
pressures that will result on.the abutments due to backfill. For backfill adjacent
to the abutment, we recommend that a granular material having less than 15% by
weight passing the No. 200 sieve be utilized. We further recommend that the
backfill be compacted to a minimum of 92% of the modified Proctor maximum dry
density as determined in accordance with ASTM Specification D 1557, Density tests
should be taken to verify that the recommended densitites are achieved. Lateral
soil pressures must be considered in computation of lateral and rotational
stability of the abutments. For the type of backfill noted above, we recommend that

the following design parameters be utilized in computation of the lateral

pressures.
P (angle of internal friction) 33°
Ka_(active.earth pressure coefficient) .30
% (at-rest earth pressure coefficient) .45
Kp (passive earth pressure coefficient) 3.40

e recommend that a moist unit weight of 125 PCF be utilized for backfill above the

sround water level. Below ground water level, a bouyant unit weight of 65 PCF
should be utilized. Additionally, we recommend that a factor of safety of 2 be
utilized in all computations of passive earth pressures due to the higher strain

required to mobilize the passive pressures.

SOIL TESTING SERVICES
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CONSTRUCTION CONSIDERATIONS

Based on material types observed in Soil Borings AR-1 and AR-2 near Swamp Creek
we estimate that construction dewatering, if required, can be satisfactorily
performed to a depth of 2 feet below the hydrostatic ground water table using
standard sump pit and pump arrangements. If excavations must extend to greater
depths below the ground water table, it is likely that a series of well points
will be required. A series of well points will 1ikely be required in the area
of Boring RR-1, where an artesian ground water condition was encountered, to

adequately dewater footing excavations.

We estimate that side slopes of excavations will be stable at approximately 2
horizontal to 1 vertical above the ground water table. Below the ground water

table flatter slopes in the range of 3 to 4 horizontal to 1 vertical will likely

result.

Care should be taken during construction to minimize disturbance at the base of
axcavations. If the soils are disturbed due to construction traffic, they
snculd be excavated and replaced prior to placement of the footings. Failure to

do so could result in larger settlements.

As noted in this report, pile foundations will likely only be considered for the

railroad structure. Borings did not reveal the presence of large boulders within

SOILTESTING BERVICES
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. the upper 20 feet of soil and therefore we do not anticipate substantial problems

associated with installation. Additional installation recommendations can be

made once design has proceeded and additional information regarding the structures

are available.

SOILTESTING SERVICES




L ™)

STS Job 10935

Page 12
GENERAL

The analysis and recommendations submitted in this report are based on data
obtained from eight soil borings. Variations can occur between these borings,
the nature and extent of which may not become evident until construction. If
variations are encountered, it may be necessary to make a re-evaluation of the
recommendations of this report after making on-site observations and noting the

characteristics of these variations.

Water level readings have been made in the borings at the times and under the
conditions stated on the boring logs. This data has been reviewed and an inter-
pretation made in the text of this report. However, it must be noted that the
period of observation waé relatively short and that seasonal and annual fluctuations

in the level of the ground water will 1ikely occur.

This report has been prepared in order to aid in the evaluation of this property
and to assist the Owner and his Architect and/or Engineer in the design of this
project. The scope is limited to the specific project and location described
herein, and our description of the project represents our understanding of the
significant aspects relevant to soil and foundation characteristics. In the
event that any changes in the design, grades or locations of the structures as
outlined in this report are planned, we should be informed so the changes can be
reviewed and the conclusions of this report modified and approved in writing by

the Geotechnical Engineer.

SOIL TESTING SERVICES
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APPENDIX

1. Soil Boring Location Diagram
2. General Notes
3. Procedures Regarding Field Logs, Laboratory Data Sheets and Samples
4. Soil Boring Logs (Borings AR-1, AR-1A, AR-2, AR-2A, AR-3, AR-4, RR-1 and RR-2)
5. Unified Soil Classification Chart

Tube Testing Procedures
7. Rock Core Testing procedure

SOILTESTING SERVICES
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GENERAL NOTES

DRILLING & SAMPLING S''MBOLS:

8§ : SplitSpoon — 13/8”1.D,2"0.D., unless 0os Osterberg Sampler — 3" Shelby Tube
otherwise noted HS Hollow Stem Auger

ST : Shelby Tube — 2" 0.D., unless otherwise noted Wws Wash Sample

PA : Power Auger FT : Fish Trail

DB : Diamond Bit —NX:BX: AX RB Rock Bit

AS : Auger Sample BS Bulk Sample

JS . Jar Sample PM Pressuremeter test - in situ

VS : Vane Shear

Standard "N’ Penetration:  Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon, except
where noted.

WATER LEVEL MEASUREMENT SYMBOLS:

WL - Water Leve

WCI . Wet Cave In

DCl . Dry Cave In

WS :  While Sampling

WD : While Drilling

BCR : Before Casing Removal
ACR: After Casing Removal
AB After Boring

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In pervious soils, the
indicated elevations are considered reliable ground water levels. In impervious soils, the accurate determination of ground
water elevations is not possible in even several days observation, and additional evidence of ground water elevations must
be sought.

GRADATION DESCRIPTION & TERMINOLOGY :

Coarse Grained or Granular Scils have more than 50% of their dry weight retained on a -11‘-!200 sieve; they are described as:
boulders, cobbies, gravel or sand. Fine Grained Soils have less than 50% of their dry weight retained on a £ 200 sieve: they
are described as: clays or clayey silts if they are cohesive, and silts if they are non-cohesive In addition to gradation,
granular soils are defined on the basis of their relative in-place density and fine grained soils on the basis of their strength or
consistency, and their plasticity.

Major Descriptive Term(s)
Component {Of Components Also Percent of
QOf Sampie Size Range Present in Sample) Dry Weight
Boulders Qver 8 in. (200mm) Trace 1-9
Cobbles 8in to3Jin. Little 10 — 19
{200mm to 75mm)
Gravel 3 in.to #4 sieve Some 20 — 34
{75mm 10 2mm)
Sand #4 10 #200 sieve And 35 — 50
{2mm to .074mm)
Silt Passing #200 sieve
(0.074mm to 0.005mm)
Clay Smaller than 0.005mm
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined Comp
Strength, Qu, tsf Consistency N - Blows/ft. Reiative Density
<025 Very Soft 0-3 Very Loose
0.25-049 Soft 4 -9 Loose
0.50 -- 0 99 Medium (Firm) 10 -- 29 Medium Dense
1.00- 199 Suff 30 - 49 Dense
2.00 - 3.99 Very Suff 50 -- 80 Very Dense
4.00 - 8.00 Hard 80+ Extremely Dense
>8.00 Very Hard

SOIL TESTING SERVICES OF WISCONSIN, INC.




PROCEDURES REGARDING FIELD LOGS,

LABORATORY DATA SHEETS AND SAMPLES

In the process of obtaining and testing samples and preparing the report, proce-
dures are followed that represent reasonable and accepted practice in the field
of soil and foundation engineering.

Specifically, field logs are prepared during performance of the drilling and
sampling operations which are intended to portray essentially field occurrences,
sampling locations and other information.

Samples obtained in the field are frequently subjected to additional testing and
reclassification in the laboratory by more experienced soils engineers, and
differences between the field logs and the final logs exist.

The Engineer preparing the report reviews the field and laboratory logs, classifi-
cations and test data, and in his judgement in interpreting this data, may make
further changes.

Samples taken in the field, some of which are later subjected to laboratory
tests, are retained in our laboratory for sixty (60) days and are then destroyed
unless special disposition is requested by our client. Samples retained over a
long period of time, even in sealed jars. are subject to moisture loss which
changes the apparent strength of cohesive soil, generally increasing the strength
from what was originally encountered in the field. Since they are no longer
representative of the moisture conditions initially encountered, an inspection

of these samples could recognize this factor.

It is common practice in the soil and foundation engineering profession that
field logs and laboratory test data sheets not be included in engineering reports,
because they do not represent the engineer's final opinion as to the appropriate
descriptions for conditions encountered in the exploration and testing work. On
the other hand, we are aware that perhaps certain contractors and subcantractors
sucmitting bids or proposals on work might have an interest in studying these
documents before submitting a bid or proposal. For this reason, the field logs
will be retained in our office for inspection by all contractors submitting a
oid or proposal. We would welcome the opportunity to explain any changes that
nave and typically are made in the preparation of our final reports, to the
contractor or sub-contractors, before the firm submits its bid or proposal, and
to describe how the information was obtained to the extent the contractor or
subcontractor wishes. Results of laboratory tests are generally shown on the
boring Togs or are described in the text of the report, as appropriate.

SOILTESTING SERVICES
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LOG OF BORING NO. RR-1
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OWNER ARCHITECT-ENGINEER
Exxon Minerals Company
SITE PROJECT NAME
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (spur line)
UNCONFINED COMPPLSSIVE SIRENGIH TONS. FT
: O
z w = L-..2...3 .4 s
2 1215 |3l> DESCRIPTION OF MATERIAL >t | piastic | water | Liouio
£ 5 |l T | LMIT % CONTENT % LIMIT %
Ea (219132 e ] Xe=i=m=is A e e A
wo 1& (20 ]
Qw 3 & 23 = g“ STANDARD N” PENgRHIﬂN BLOWS FT))
9 | = 1Pl SURFAGE ELEVATION™} 1ST1Y.9 ' £ TN 2
: e T
s g [ bo1d ] ®
Black silty fibrous peat {(Pt) \\52,
255 " /‘@;hl - Pium

] E=

w

w
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Grayish brown fine to medium and fine to coarse sand (SP) -
trace to a little gravel - trace of silt - very moist - loose ® = Y
3 to medium dense

i
a
=

=
-

6 1% ® :
J |
55— 15
— Ll Reddish brown clayey fine to medium sand {SC) - a 1ittls cvavel 5
—7 |55 I wet - medium dense ) T 148
£8 o] Brown sandy silt (ML) - trace to a 1ittle gravel - wet - 13
8 Issil medium dense ® Lo

dad

Yellowish brown finz to coarse sand (SW) - trace o' silt -
a little gravel - vary moist - dense

T

8

l‘t 32 N [o¥) f

10(SS|} ] -
Bl N
e i \
35— : N s
—— 1115511} Brown slightly silty fine to coarse sand (SP-SM) - a )ittle to ®
. . some gravel - very moist - very dense \ "
- -
Brown fine to medium sand (SP) - trace of silt - trace to a
Tittle gravel - very moist - extremely dense d”é.,

— End of Boring g
e Boring advanced to 4.0 feet by solid stem auger
e Boring advanced from 4.0 to 41.0 feet by roller bitand Revert
— drilling mud :
f— Note: Artesian flow condition observed in borehole after
—— boring completion. Drill crew estimates a 2 to 3 GPM flow rate.
——ig

WATER LLVEL OBSERVATIONS BORING STARTED J1-1-81
Wi IO WS, SOIL TESTING SERVICES ot conruereo Lea
wt Surfgce PCA o Surface ACH OF Wi, INC. G Bomb Lo 1T
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i GRFFN MAY WIS 54303 Jon = 10935 SHELT 1 of 1

The stratihication hines 1epresent the approximate boundary
between soil types and the transihon may be qradual
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LOG OF BORING NO. RR-2

[OWNER ARCHITECT-ENGINEER
Exxon Minerals Company
SITE . ) PROJECT NAME 3
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures  (spur line)
UNCORFINED CUMFF{SSrd-:t SIRENATH TONS FT ¢
ANELE §ofl_1 2 3 4
N AR DESCRIPTION OF MATERIAL >t | Plastc | waten ' uauo
E5 |w (S |w|e EL | LMIT %  CONTENT % LIMIT %
wd | lulzie G| K- ———— B SN ————— L
ow 2 |a |2 8 - STAKDARD N PENETRATION (BLOWS/fT)
S 12 |8)2 SURFACE ELEVATIONTY {577 63 Loy Mmoo S -
% URFACE (D (4 B Ry, E 2 1020 30 40 50
1 |ssi!l| | Black silty peat (Pt) - with some roots and wood - wet - very ,&z :
- 2/
loose - 0.7 feet of frost el = !
2 ISST hokd
—— 2A{ss]{T]1] @\_ il
r $ il Brown fine to medium sand (sP) - trace of fine gravel - wet - /0 B
[—2_3 |s5 !!J'" medium dense &5 |5
— 11 7R =
—— 4 Iss|l|ll @3\ o
‘ 0] 3
— 5 [ss!/|/~ Brown fine sand (SP) - saturated - medium dense ® sl **
3O ! f
LR>4
Ceal ul /e P
—6_|SS | @ |
— /
I—
i
f——
,,_,}.5_4 - 8 . 4 57
—— 7 |ss|||{ AR
i ™~
. \ 4
Sl T Brown silty fine and {SM) - trace of clay and clayey sand \@?
8 |ss J,'_“_ seams - a little gravel - very moist - loose to extremely "
: dense
/08
D
%
®4
Brown silty fine to coarse sand (SM) - a 1ittle gravel - very
moist - very dense to extremely dense é")‘f
{00
7
B L2
! End of Boring
| Bering advanced to 4.0 feet by solid stem auger
4 Boring advanced from 4.0 to 41.5 feet by roller bit and Revert
[S—— driliing mud
—
——
o
VATERLEVEL CHRSERVATIONS NORNG STARIED " 1-06-31_____ .
Wi 1.0° 4.5, SOIL TESTING SERVICES {uonmc cowniereo 1-G-8] |
wi | _Surface nch surface ACR | OF WIS, INC. ma . Bomb ____ [FOREMAN m.
LA ] 540 LAMBEAU STREET DRAWN JPJ APPHOVED  THWH
GREL™ BAY, WI3, 54303 Job 3 10935 SHEFT 10f1 |

:The stralilication hines represent the approximate boundary
hetwaeen sol types and the transition may be gradual.
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LOG OF BORING NO. AR-]

SRR © e s

[OWNER ANCHITECT-ENGINEER
Exxon Minerals Company
SITE i PRCJECT NAME
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (Access Road)
UNCONFINED COMPRESSIVE STRENGIH TONS -1 ¢
F i |
z | [uly ol 1 2 3 2 3
21215 13> DESCRIPTION OF MATERIAL >t | Puastic © watem  Liouio
z< z |LlS EL [ LMIT & CONTENT % LIMIT %
= W |l |
su g |, 12|28 e@ | Ko — === - oo we = oy
a3 |5 |4§ (5|0 Z- | SIAMDARD “N° PENETRATION 13LOWS/FT)
S|z s|E - Leo3 = 2
@ |7 |77 sunFace eLevation=y Y7/, 267 Malers T [5Y4 T T
1] Black sandy peat (Pt) - with som - - 0. 5
1lss w;li_ AL sandy peat (Pt) - wi e roots - moist - 0.7 feet of o)
\ S \ic
2 lss L0 Dark gray to black silty fine to medium sand (SM) and gravel - éD
—— wet - medium dense ,syp il \
: - : - e ' 22
5 3 ss ||| Ll - &
\ X
T {| ,i \G,’i
; . ped
— 5 Jss |11 S
i . \ -
7 . : 47
— & sl ®
‘ Reddish brown to brown silty fine to medium sand (SM) - alittlg
e to some gravel - trace of clay - moist - medium dense fo
' frE extremely dense &7
1 Z |85 il )
—28—
T al
8 1S {1!]i] ©
] 123 YRy <
i e
~25
WS i hﬂ‘-} il
== 8 Light brown sandy si1t,decomposed bedrock (ML)
with seams of reddishbrown silty clay (Ct) - some gravel size
fragments - wet - extremely dense
I 2
3 oy 2
ST (5156 Y 9
End of Boring
Boring advanced to 4.0 feet by solid stem auger
; Boring advanced from 4.0 to 30.4 feet by roller bit and Ravert
} drillino mud
] Boulders or obstructions encountered from 23.0 to 30.4 feet
-
|
__._",
|
R |
—
i
—

WATER LEVIL ORSERVATIONS ] .Igf!ivan STARTED 1_.&..8]
w707 WS, SOIL TESTING SERVICES [ sonu: “cormicrs R T —
WL 1.0' BCR 0.5' acHh OF WIS . INC. G Bomb FOREMAN 1T
wi 540 | AMDEAU STRCCT brawn_ JPJ arenoves  TWW o

GREEN BAY. WIS 54307 7050, 10935 SHEET 1011
Thae strabhcation hines represent the approximate boundary
- - between ol types and the lransiion may be gradual.




LOG OF BORING NO. AR-1A

[GWNER CHITECT-ENGINEER
- Exxon Minerals Company
SITE PROJECT NAME
Mine Development Site-Crandon, Wisconsin Proposed Bridge Structures
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.¢
-O-
3 Y | Ee 1.5 9 4 3
= 121552 DESCRIPTION OF MATERIAL >r | PLasTIc | waTer | Lauio
i« w | & e 5% xumr-.'. CONTENT % LIMIT %
aw E.‘ a0 LA A - = - - — =
aau % g 3|9 %-‘ STANDARD “N" PENETRATION (BLOWS/fT)
@ |- |9%| suneace eLevaTiony Y9/ We) mders L (S¢(,T TS
-
—1 Not Sampled
5
RB
o) Q{f T
Lo 16987
25
Fractured rock (rock sample)
41
R - ek
4 i Y ! \
] _de 517
Sericite schist bedrock with sparse quartz vgms,w'tc 50
fractures per foot
——ﬁﬁ - Ay :“ . l Eok ‘7
— ey 5
1 Chert bedrock, 5 to 10 fractures per foot x;‘. | 564 )
End of Boring
Boring advanced to 35.0 feet by roller bit and Revert drilling
mud
Boring advanced from 35.0 to 32.8 feet by diamond bit and Revert
— wash water
—— 10 feet of HW casing used - 25 feet of NW casing used
WATER LEVEL OHSERVATIONS BORING STARTED 2.0-.21
TR RN SOIL TESTING SERVICES [romn_cowrieved 215-4]
| WL BCR. {1.5" ACR OF WIS, INC. | UG Bomh FOREMAN T
wL 5.0' BCR g 540 LAMBEAU STREET DRAWN MJP APPHOVED — TWY
GREEN BAY, WIS. 54303 JOR = 10935 SHFET 1 of 1
The siratification lines represent the approximate boundary
betwecn soil types and the transition may be gradual.
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LOG OF BORING NO. AR-2

OWNER ARCHITECT-ENGINEER
Exxon Minerals Company
SITE PROJECT NAME .
Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures (Access Road)
URCONIALD COMPRESSIVE STRLNGIH TONS TT ¢
O
z Y | ' o2 3 4 08
MRS DESCRIPTION. OF MATERIAL E; PLASTIC = WATER  LIOUID
ES |y |3 |e|E €% | LMIT %  CONTENT % LIMIT %
%J‘.‘J‘ 5—‘ w E é l-g K== = = S e 1-3
ow |3 [z |2 g g-‘ STANDARD “N” PENFIRATION ‘BLCWS FT)
@ | = 19T} SURFACE ELEVATION™} H 7367 Mlre = (5496 Y ‘ T
1iss{|| [ll] Black silty peat (Pt) - some roots and grass = wet - 1.0 feet ®°
| i,
\of frost 47556 - 159, 9 J TR
1 [~
Brown slightly silty fine to coarse sand (SP-SM) - some gravel - .
=1 & “ T[] wet - medium dense T /
58 _ifut v ®
: [S-YO"I s l“’ h
| i;!_ )
—— 41ss|ii[] g
1] 27
5SS || ®.
9 - N P2
6 ss |||l g
Brown silty fine to medium sand (SM) - a 1ittle to some gravel -
grades to silty fine to coarse sand and gravel from 10.0 to
] —trf 8.0 feet - very moist - medium dense to extremely dense e
—— 7]ss ||| (5% . D
—268 =]
I— THY g,
=g 85 15249
e end of Boring
Boring advanced to 4.0 feet by solid stem auger
Boring advanced from 4.0 to 21.5 feet by rollet bit and Revert
= drilling mud
Occasional cobbles or obstructions encountered from 0.0 to
21.5 feet
iy
f——
=]
| I—
I.—_—JI
I
—
|
—
e
|
i
[
-y
———
——
——
¢
WATERL LEVIL OUSERVATIUNS BORING STARTED ‘l'_j_:ﬁ]
Wi 200 NS, SOIL TESTING SERVICES !somms cowmetirio 1-9-81_
WL 1.0¢ BCAR. 0.5' ACR OF WIS, INC. HiG Bomb _|fomeman  T]
WL _ 540 LAMBEAL) STRFET | pnawn  JPJ Japrnoven  TWH
GREEN BAY, WIS, 64303 Jon = 10935 [omer 1o0f 1
The stratification lines represent the approximate boundary
hu{w en sol typrs and Lhe transthon may be gradual.
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LOG OF BORING NO. AR-2A

Exxon Minerals Company

ARCHITECT-ENGINEER

PROJECT NAME

Mine Development Site - Crandon, Wisconsin Proposed Bridge Structures
. UNCONFINED comfss:Tt STRENGTH TOS, T+ |
§lalils - T
21218 8|z DESCRIFTION OF MATERIAL >t | PLasTIc | warem LIouID
%; & |w|d S| LUMT %  CONTENT % LIMIT %
HAH: | B T e
21 ig Z~ | STANDARD "N PENETRATION (8LOWS. fFT)
a |- |& SURFACE ELEVATION™} Y/, 4o T}Jlr-s - !W6-7 . - 3@ I -
PA
el
RB
10
Not Sampled
—15
hl:]
4t
4 - « 1§17
Chert Bedrock, 1 to 5 fractures per foot
—38 .
34=5

End of Boring

mud

advanced

vater

Borint advanced to 18.0 feet b

Boulder encountered at 18.0 feet - Boring offset 2.0 feet and

Boring advanced from 25.0 to 31.5 feet by diamond bits and wash
10 feet of NW casing used

y roller bit ane Revert drilling

WATER LEVEL OBSERVATICNS

1.0 tn 5.0' H.D

ZE T

B.CR.

ACR

2ORING STARTED

SOIL TESTING SERVICES [somnecowsieres 5‘2‘23

OF WIS, INC. RIG Bonh FOREMAN T
Wi 540 LAMBEAU STREET DRAWN MIP APPHOVED Ty
GREEN BAY. WIS. 54303 J0n # 10938 SHEET 1 of 1

The stratification lines represent the approximate boundary
between soil types and the transition may be gradual.

By e



LOG OF BORING NO. 4R-3

[OWNER ARCHITECT-CNGINEER
Exxon Minerals Company
SITE PROJECT NAME
Mine Development 5ite - Crandon, Wisconsin Proposed Bridae Structures (Grade Separation)
UNCONFINED CGMPRESSIVE STAEA TR TONS 17
) —O—
z =R 1 1 2 3 4 3
212 3|3z DESCRIPTION OF MATERIAL >t PLASTIC WATER LIouUID
Ef lw | S |w|w &~ | LT % CONTENT s LIMIT %
&,3 -‘.‘ua‘é’ ’_g = = = = = . - — -
ag 2! g13[0 Z | STANDARD N PENETRATION (BLOWS F1)
v |- .n:' SURFACE ELEVATIONT} §05‘, 200 ﬁ’dj(u : TN I
eSS ii_‘L Brown very silty very fine sand (SM-ML) - trace of roots - trace =
! - \of gravel - moist - loose - D.7-feet of fross L ]
— l_{L 8rown s1ightly sifty fine to medium sand (SP-SMT - some graw.?'!_- ™~ )30
‘ : 21SS[!l | moist - dense g
T _! T
==Fa (%
— TS i /54/
— l ®"“'\
_.—:T 5lss HH_ Reddish brown silty fine sand (SM) - trace of clay - a little \"1
=T “1 gravel - moist becoming very moist at 6 feet - medium dense to 2
m dense o
6 lss |l &
g
— s Hfﬂ‘ Brown fine to coarse sand (SW) - trace of silt - trace to a &2
— /| little gravel - moist - very dense i
._.__1 /4
T /
! -
29 /
M
8 ss |||l ®
B \
| .
Brown silty fine sand (SM) - a 1ittle medium to coirse sand -
25 ! a little gravel - moist - very dense to extremely dense .
g1ss || 5
30 s
305 10ISSn T fit
End of Boring
Boring advanced to 10.0 feet by solid stem auger
Eoring advanced from 10.0 to 30.5 feet by roller bit and Revert
drilling mud
Occasional cobbles or obstructions encountered from 0.0 to
30.5 feet
| ——
F—
T
(=1
—1
b
——
_GRTER LEVCL QBSLTIVATIONG 2IG GTARTED 1-5-81
w SOIL TESTING SERYICES }uomwc_comrtiren [-5-81
we|___ 8.0 G 3.07 ach | OF WIS, INC G Bomb FOHEMAN T
WL 10.0' 24 hr., A.B. . LA LAMIREAL STRIFT DRAWEH JPJ [ APPROVED T\x )
B B ___._ GHEEN BAY WIS :.‘.‘.!"‘1 w];,',".'.'_ 10935 Taiee ot
s e e s == pacio The =hrabife ate s, tepresent the approximote boundary
between Gl ¢ el e tomsiien may be aradual




LOG OF BORING NO. AKk-4
OWNER ARCHITEGT-LNGINLER
Exxon Minerals Company
SITE PROJECT NAME .
Mire Development Site - Crandon, Wisconsin Proposed Bridge Structures  (Grade Seraraticn)
URCONFINED COMPRESYIVE ol RENGIA TUNS #T+

w ()

1 2
: 3
+

T T
PLASTIC WATER LrQuin
LIMIT <5 CONTENT % LIMIT =

Vot 55 A v
SIANDERD N PCHETRATION (BLOWS F1
1 & (o e i SR UL S e
sunFace clevationy  S6¢ /{;? o B - 0

1
Brown sandy silt (ML) - trace of gravel - trace of roots - e
-\moist - loose I -

-
llil} Brown silty fine to medium sand (SM) - trace of gravel - moist - \\\jigj
2498 dense 5

Hi
55 |H L ®
il \
4jss )il A
T Reddish brown to brown silty fine sand (SM) - trace of clay - d

585] -4 a little gravel - moist becoming very moist at 8 feet - medium \\

4 dense
i
53 51 5 ® |

4 5

DESCRIPTION OF MATERIAL

ELEVATION

DEPTH
LS. /FT.

TYPE SAMPLE
SAMPLE D'SY
UNIT DRY WT.

SAMPLE NO
RECOVERY

-
w)
w

i

VAT

(&Y

=Dy

TR

I
o
[+

/

I
Vi

|
/

i
L
/

By

Light brown fine to medium sand (SP) - trace of gravel - trace ,//
of silt - moist changing to very moist at 20 feet - extremely 4
20 dense to dense - Note: Boulder encountered at 16.0 tc 17.0
feat

h
{34 )

[e4]
Ln
e
=

p— ] 0 e .
 N— Brown silty fine to medium sand (SM) - a 1ittle to some gravel
A and decomposed gravel fragments - moist - extremely dense -
boulders or obstructions encountered at 23.0 to 25.0 feet and
28.0 to 29.0 feet

%?
=)
wy
0

an

End of Boring

S Boring advanced to 10.0 feet by solid stem auger

=1 Bering advanced from 10.0 to 30.4 feet by roller bit and Revert
—_— drilling mud

Boulders or obstructions encountered from 16.0 to 17.0 feet,
23.0 to 25.0 feet and 28.0 to 29.0 feet

WATER {CVEL  ShLLuWATIONG POHING GTARTED ]':)'EJ

— 1 SOIL TESTING SERVICES juovims_coirico 1-G-81___

e 40" o OF WIS ING MG Bomb __ [FOHLMAN T

GA LAMBE AL STREET pawn JPJ ArPnovED  Tild
GREEN [IAY, Wi gy i i g

ey o m“JS HGHEE T 1 nf 1

Ther stratifn hon hines repoesent the approximate boundary
hetween col tepes and the Teansdion may be qradual
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UNIFIED S0IL CLASSIFICATION SYSTEM

: i Group .
Mejor divisions symbols Typical names Laboratory clasification criteria
- i 2
1] Well-graded gravels, gravelsand o Deo (D30/
» c 3 < i ; Ca® —m——
. z E GwW mixtures. little or no fines j: CuaE-l—u-greatﬁ than 4; C, 01oXDes between 1 and 3
2 Yy g g ]
§ § c a s s e Bt e | ;‘ -g P ———
=3 8= 5 g
vl X2 Poorly grad I L 3 < ; :
§ § 9 = GP go,;r :“. 3:0‘_:"“2;?:;5'"3";:1 S = Not meeting all gradation requirements for GW
] e &, _—
38w ] g
[ - Q
| Ps .- 8 | a : 25 ?3‘
® 25|83 |am ilty gravels, gravel-sand-siit w 22 Atterberg limits below “'A"
2 cE|E£8 mixtures ; 8 272 | line or P.1. less than 4
" - @ - ] O v o wwprr g ;
ggsoa u - 5333 Above “A" line with P.I.
§ s 5 '§§§ 30 gg.‘gg between 4 and 7 are bor-
29 2 Tl R @ i 0904 > derline cases requiring use
82 = &3 GC Clayey gravels, gravel-sand-clay |3 3 7: 5 Atterberg limits above “A"” | of dual symbols
-§ 5 G2 mixtures £T - line with P.1. greater than 7
k- 'E < 5-‘-’ . . —_—
3 - ® :
p& 5§ ..
o -— = - -
g % § sw Wellgraded sands, gravelly = g : ; Dgo fDm}:l
8= & 8 sands, little or no fines 25 . : Cy==——greater than 6; C,* ———— berween 1 and 3
2 S35 §¢ 28 1 Dio D10XDso
] .y = < ‘
2| 23] §5 35 i1 -
- . .
- 32| O an Poorly graded sands, gravelly |2<& | | | : _ ‘
- 39 5 sands, little or no fines is E ; . Not meeting all gradation requirement~ for SW
2 ;g:o_’ g e TEL = ]
c £ o02Z @830 =95 .
2 3 - c - geg=Lc9
e 22 g S d 3IgR/e i- A lirmi
& 2 . _ ‘ ga% P
5 so|22 |s™m Silty sands, sandsiit mixtures |3 33 3~ 5 | | tterberg limits below “A - o
s . 5 goE g ¥ ineor P.l. less than 4 Limits plotting in hatched
= ;§§2§ 3o§g§a zone with P.l. between 4
g 5 E s 2PTESEw and 7 are borderiine cases
22|83 . ED e, 0 requiring use of dual sym-
5 é sc Clayey sands, sand-clay mix- 582 g 20 g Atterberg limits above “A” | pbols.
2 tures : = L line with P.l. greater than 7
= oo 3
Inorganic silts and very fine
- ML sands, rock flour, silty or clay-
8 ey fine sands or clayey silts
< with slight plastici e — — Py
.5 ght plasticity ._F.,...._ : MR, +- T :
>< . — For classification of finegrained
2 !
= 34 Inorganic clays of low to me- — soils and fine fraction of coarsa- — -
H -2 cL dium plasticity, graveily clays, 0 grained soils ) I
K §= lays, siity clays, lean B0 b - ; . T
g 8 g “f’“d‘f clays, . —— Atterberg Limits plotting in 2
8 £= clays — hatched area are borderline classi- o] L
S a '.g [ fications requiring use of dual 7
2 <3 o = A i 40— symbaols. 7
< .:.. oL drgam:: silts and_ organic sty % |— Equation of A-line: yd
Z ays of low plasticity 3 PI=0.73 (LL - 20) [1 —— , !
R 2 . . : Sy eI 4 g |
8 = : ' : ' e A B ' i }
@ 'E _3 30} ; | 7 1 i
oE é Inorganic silts, micaceous or |G - v ; ;
L MH diatomaceous fine sandy or 2 w ‘ T ;
- c . 3 8 | Z | }
3_-._; = silty soils, elastic siits iz T | T e it a”b MM S
25 wl 20 e i ! |
£5 0 i3 i T
T3 _ z. !
s ° 5 CH Inorganic clays of high plas-
- 8- ticity, fat clays -
a w E |
= £ .= i |
E 20 . |
£ Z : dOL . !
v 5 OH Organic clays of medium to — i H
3 = high plasticity, arganic siits . ‘ - .
_E_ 0 10 20 30 40 50 60 70 g0 S0 100
p Liquid Limit
ZZ 2 o Peat apd other highly organic Plasticity Chart
% %3 soils
Q "\




TUBE SAMPLING PROCEDURE

Tube samples were obtained in general accordance with ASTM Specification
D 1587-67, "Standard Method for Thin-Walled Tube Sampling of Soils".
Briefly, each sample was obtained by hydraulically pushing a 2-inch 0D
thin-walled tube 2 feet into undisturbed soils at the bottom of the
boring. After the tube was retrieved, the 1length of sample, or
recovery, was measured. The soil exposed at the lower end of the tube
was preliminarily classified according to type by a Soils Technician and
a pocket penetrometer was used to obtain an estimate of the unconfined
compressive strength. The tube was then sealed at both ends with rubber
caps and returned to our laboratory for extrusion, additional

examination and testing.

SQIL TESTING SERVICES
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ROCK CORE SAMPLING PROCEDURES

Rock core samples were obtained using a double-tube core barrel equipped with a
diamond bit. Wash water was used to wash the cuttings to the surface. The
rate of advancement of the core barrel was carefully observed and any sudden

"voids™. Return of the wash water was also observed.

advances were noted as
Loss of wash water or change in color was also noted. After removal of each

core from the boring, the length (recovery) was measured. The cores were then
carefully extruded into wooden core boxes, labeled and returned to our labora-

tory for further examination and possible testing.

SOILTESTING SERVICES




;
| 3
"
:
t
i
”.
£

L

pinicdnia st




TO: Files - FOTH & VAN DYKE Project No. XX8207-HYD-05
FROM: Mike Liebman #/2-2/-82

Water Resources Engineer
SUBJECT: Exxon Crandon Project

Access Road Drainage - Preferred Route

General
In June of 1981, work was completed on the drainage portion of the access

road project for the original road route. From this work, prelirinary engineering
designs were made for structures needed to accommodate all drainage through

the proposed access road "in a manner that will avoid, or if that is not viable,
substantially minimize any impacts'" on the existing creeks and wetlands. Included
in this work were tasks required to determine the flood flows at various locations
along the access road route and to size the culverts or other drainage structures
needed to minimize impacts on surface or subsurface water movement. Although

the preferred access road route is significantly different than the original
route, the same methods were used for the drainage design. These methods,

with their results, are summarized in this memorandum.

Survey Work

On March 10, 1981, this writer accompanied the survey crew to the project

site to direct their efforts in acquiring survey information for subsequent
hydraulic 'study. Included in this data acquisition were cross sections taken
along Swamp Creek at selected locations, inspection of various road stream
crossings upstream of the proposed access road, and cross sections taken at
the controlling ocutlets of Lake Metonga and Lake Lucerne. Direction was also
given for future cross section work along some of the minor tributary streams.
The survey team completed this creek cross sectioning work at a later date.

All survey information was taken in metric units.

Additional survey information was needed for the preferred road alignment.

This field work was completed in June of 1982.

Hvdrologv

Because of the size of the basin tributary to the Swamp Creek crossing and
the number of discharge points for which flood flows were required, the Soil

Conservation Service hydrologic computer program TR-20 was selected as the



primary hydrology tool. With stream gauge data available, this program's cali-
bration ability made this the most desirable method of most accurately determining
flood flows. It should be noted that TR-20 is not capable of handling metric

units so this portion of the study was completed in English units.

To assure minimal impacts on the existing drainage along the access road and
to abide by the Wisconsin Department of Natural Resources guidelines, the
100-year or regional flood was used to size the proposed drainage structures
over navigable streams. To determine this flood flow at the road crossing

of Swamp Creek, and lesser flood flows for other areas, the following data

was input into the TR-20 program:

1. Basin Areas - The entire watershed was broken down into 25 basins according
to topography and existing drainage patterns. Each basin was planimetered
resulting in basin areas ranging from 0.04 to 7.82 square miles. The
total watershed area studied equals about 47 square miles.

2. R&noff Curve Numbers (CN) - Each basin was assigned a CN value. These
numbers are used by the program to determine the amount of runoff that
a particular basin will produce from a given rainfall event. Soil types

and land.uses are used to develop CN values for respective basins.

3. Times of Concentration (Tc) - The travel times from the most remote
points on the basin divides to the basin outlets by a unit of water
running overland or in drainageways were estimated for each basin. Travel
lengths, basin slopes, and ground cover are used to find the respective

basin Tc values.

~

. Reach Lengths - These values represent the distance, usually along a
stream, from one basin outlet downstream to the next basin outlet. Outlet
hydrographs from each basin are routed through the reach before being

combined with the downstream basin hydrograph.

5. Routing Coefficients ('"C") - A value was assigned to each reach to simulate
flow conditions through the reach. From these "C'" values, the reach
velocities may be computed, subsequently affecting the hydrograph routing

through the reach.



6. Stage/Discharge Storage - Because of the peak flow reduction potential
of the two major lakes - Lake Metonga and Lake Lucerne - stage/discharge/
storage relationships were thought necessary. To develop such, each
lake's controlling outlet was surveyed and hydraulically evaluated to
arrive at the respective stage/discharge relationships. Stage/storage
relationships were estimated by planimetering areas corresponding to
incremental increases in depth and converting this data to volume in
acre-feet. These relationships allowed TR-20 to route the incoming hydro-
graphs through the lakes while allowing for the peak reducing and lagging

effects of the lakes.

7. Rainfall Data - The standard Type II rainfall distribution was used
for a 24 hour duration storm. This was thought to be fairly accurate
since the time of concentration for the entire watershed was in the
vicinity of 24 hours. As a check, 6-hour and 12-hour duration distributions
were run. One hundred-year, 50-year, 25-year, and 10-year rainfall amounts

were used with these unit hyetographs.

Additional rainfall data was used in the program to aid in calibrating the
model. The following procedures were used for this calibration:
1. Analyze Gauge Data - Large increases in flow were identified to converge

on large storm related flow increases.

2. Analyze Climatological Data - For those storms causing increased flows
as detailed on the stream gauge records, hourly precipitation data for

the Crandon area was obtained.

3. Run Program With Actual Rainfall - After inputting proper antecedent
moisture conditions for each storm along with the hourly rainfall amounts,
the program was run. By comparing the results of this actual storm simu-

lation to the stream gauge records, the basin model could be calibrated.

4, Calibrate Model - By modifying the runoff curve numbers and routing
coefficients, the results of the storm simulations were made to reasonably
meet the actual recorded flow values. Once the basin characteristics

were so modified, the design storm may be modeled with confidence.



The 100-year event was then run to determine the flood flows at the various
locations. As a final check, the Conger Method was used to determine regional
flood flows at the Swamp Creek crossing. Comparison of the two methods was
favorable with the Conger results being somewhat conservative. This can be
expected because of the standard error of estimate which is added into the

initial results.

deraulics

This portion of the project consisted of sizing the drainage structures over
navigable watercourses so as not to increase backwater from the structure
by more than 0.1 feet, or as metric units were preferred, 3 cm. for the 100-year
flood flow. In addition, it was required to size culverts providing drainage
for non-navigable areas so as to maintain existing drainage patterns. The
first priority was to design for the Swamp Creek crossing. The following pro-
cedures were used to evaluate this structure.

1. quuire Cross Section Data - Detailed cross section data was used for

both downstream and upstream of the proposed crossing location.

2. Set up HEC-2 - The Army Corps of Engineers hydrauLic computer program
HEC-2 was used to develop water surface prbfiles for the 100-year flood.
Cross section and other data was input into this program to determine
the stream profile for the 100-year flood. The 100-year flood flow of

28.6 cubic meters per second (CMS) or 1010 CFS was used for this location.

3. Size Structure - Various bridge configurations were tried to determine
the hydraulic capacity required to cause backwater of less than 3 cm.
Existing conditions were finalized and used to gauge the various structure
results. It was found that four 10 ft. by 8 ft. box culverts or equal

would adequately pass the 100-year flows.

The preferred road alignment crosses no other streams which are considered

to be navigable, so a lesser frequency rainfall event was used for design.

A combination of the TR-20 results and conservative area proration estimates
was used to determine design flows while culvert nomographs were used for
sizing the drainage facility required. The various drainage structures required

are summarized as follows:



1. Station 7620 - The basin tributary to this point gives a 10-year flood
flow of 0.45 CMS (16 CFS). This peak flow would create a total backwater
depth of about one meter if a 24-inch culvert were used here. Because
of the proximity to farmland, this backwater may be considered somewhat
excessive. A 27-inch culvert is therefore recommended for design. If
the proposed cattle pass is constructed in this area,.the 24—inch culvert
should suffice because the cattle pass would discharge a portion of

large flood flows thereby decreasing the backwater depths.

2. Station 8104 - Several large depressions intercept much of the basin
flow tributary to this location. As such, a 24-inch culvert has more

than enough capacity to pass the basin runoff.

3. Station 1100 - This area has a 10-year flow estimate of about 0.43 CMS
(15 CFS). A 24-inch culvert will pass this peak flow with a total backwater
of, just less than one meter. This is reasonable for this area and since
over 3.5 meters of depth is needed before the roadway would be overtopped,

the 24-inch culvert is considered to be adequate.

4, Station 1352.6 - The area tributary to this point will contribute about
0.40 CMS (14 CFS) from a 10-year recurrence interval rainfall. As other
factors are similar to Station 1100 and this culvert need handle lesser

flows, a 24-inch culvert will suffice at this location as well.

5. Station 1701 - Although a 24-inch culvert at this location may cause
the road to be overtopped once every 20 years, this is not unreasonable

for this area and is therefore recommended for design.

6. Station 2535.6 - The estimated flow from the area tributary to this
location is, again, less than what may be expected at Station 1100.

Therefore, a 24-inch culvert is again recommended for design.

7. Station 2780 - As stated previously, the 100-year flood flow of 28.72
CMS (1010 CFS) can be passed with four 10 ft. by 8 ft. box culverts.

This will maintain the flood elevation of 472.03.



8. Station 4135 - Very little flow is expected upstream of this culvert
so a 24 inch CMP culvert will suffice. Ditching north to Swamp Creek

may be considered instead of this culvert.

This preliminary study used state of the art hydrologic and hydraulic technidues
to determine the sizes of the various drainage structures reﬁuired to pass

flood flows while maintaining backwater depths within acceptable limits. No
attempt was made to examine structural integrity, materials of construction,

or service life of the given sized culverts. Considerations beyond the scope

of this study may make other culvert shapes, sizes, or materials more desirable
than those suggested herein. These would be acceptable from a hydraulic standpoint
if conveyance is provided equal to or greater than those culverts referred

to in this memorandum.

Computer output for both the TR20 and various HEC-2 program runs, as well
as other data and documentation is available from this writer if such information

is required.

'
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APPENDIX 5 SWAMP CREEK CROSSING
By Ken Englebert, P.E.
Structural Engineer
I. GENERAL
A. Location

The access road will require one bridge located at G, Station

2810.05, spanning over Swamp Creek.

Design Parameters

1
2
3
4.
5
6

10.

Live Load HS 20.

Future Wearing Surface 20 psf.

Reinforcing Steel Grade 60 Bars (Fy = 60,000 P.S.I.).
Concrete Ultimate Strength fc' = 4000 P.S.I.

Codes AASHTO 1977 (with interim specifications to 1980).
Designed in accordance with Wisconsin Department of Transportation
Standards for Highway Bridges.

Steel Pile Allowable Stress 9000 P.S.I. (A36 Steel).
Clear roadway width 40°'.

Skew Angle 30°.

Span 126 feet.

Preliminary Design

All drawings, calculations, and studies have been performed based on

the preliminary design of the roadway and on the preliminary design

of structural members. Preliminary structural design was performed to

the extent necessary to verify member sizing in some cases only. Several

members have not been structurally verified, but through experience

should be adequate. All members must be verified through final design.



II.

III.

CONCLUSIONS

Based upon the estimated construction cost of a 126 foot span prestressed

girder bridge, no other alternatives were considered for the bridge

structure. Previous cost estimates for alternative bridge types spanning

only 95' indicate the prestressed girder bridge to be more cost effective.

Listed below are the results of this previous study (Appendix 4, Volume II,

Final Report, Contract No. 21704). For a 95 foot span bridge

. Alternate

o

. Alternate

. Alternate

[e]

(oW

. Alternate

Attached to this

pertinent to the

No.
No.
No.

S woNn

No.

report for reference are copie«

Steel Plate Girder Structure $
Prestressed Girder Structure
Poured in Place Box Culvert

Precast Box Culvert

Swamp Creek Bridge structure.

SELECTED ALTERNATE

1. Bridge Type - 70" Prestressed Girder with 8" Composite Slab

Span - 126 feet.

3. Estimated Construction Cost

(Based on 1983 Construction)

$ 206,480.00

215,000.00
175,000.00
225,000.00
225,000.00

f the previous study

70" prestressed concrete girders A 635 1.f. @ $90.00 $ 57,150

Excavation and undercut Lump Sum 1,000.
Concrete Masonry & Reinforcing 323 c.y. @ $300.00 96,900
Steel HP Piles 10'"x42 1b./ft. 700 1.f. @ $16.00 11,200
Heavy Rip Rap 270 c.y. @ $28.00 7,560
Type "F'" steel railing 258 1.£. @ $50.00 12,900.
Bearing Pads Lump Sum 1,000.
Sub-Total $ 187,710
Plus 107 Contingency 18,770.
Total Estimated Constr. Cost S 206,480,

.00

00

.00
.00
.00

00
00

.00

00

00



Iv.

CONSIDERATIONS FOR FINAL DESIGN

1.

For ease of snow removal, Type "F'" steel railings are proposed. If
desired, reverting to concrete parapet walls would realize a cost

savings of approximately $6,000.00.

Relocating the bridge to the west approximately 50 feet would result
in a shorter, less expensive bridge due to a narrower stream width.
This alignment would afford a bridge span of approximately 80 feet

which would allow use of 45 inch girders.

The bridge span could also be reduced by 11 feet by lowering the

road grade by 3.7 feet. At present, the clear distance between the
100 year flood line and the bottom of the girders is approximately
5.7 feet. Current bridge standards allow for 2 foot minimum clearance
and thus the road grade could be lowered. Obviously, the cut/fill

quantities would have to be investigated to accomplish this.

This 11 foot reduction would also apply to (2) above, and would result
in a span of approximately 69 feet. This span would even be further
reduced depending upon the effect the reduced bridge cross sectional
area has upon the high water mark of the 100 year flood. As the 45 inch
girders set 'higher out of the water', they could be lowered further

with an optimum span of approximately 64 feet.

All members, reinforcing, and prestress calculations will have to be verified

in the final design.

8/18/82
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I.

A,

EXXON MINERALS CORPORATION

Access Road Project

Project I.D. 21074

Preliminary Report
Structures

GENERAL

Locations
Two bridge structures and two box culverts will be required for the
access road identified as follows:

1. Swamp Creek Structure
Over Swamp Creek at access road station 2773.00.

2. Railroad Overpass Structure

Over the railroad tracks west of the mill site at access road station
4078.07.

3. Box Culvert No. 1
Access road station 2005.

4, Box Culvert No. 2
Access road station 2236.

Design Parameters
Applicable to both bridges are the following design parameters:

Live Load HS 20

Future Wearing Surface 20 PSF

Reinforcing Steel  Grade 60 Bars (fy = 60,000 P.S.I.)

. Concrete Ultimate Strength fc' = 4000 P.S.I.

Codes - AASHTO 1977 (with interim specifications to 1980).

Designed in accordance with Wisconsin Department of Transportation

Standards for Highway Bridges.

7. Soil Bearing capacities assumed as per the soils report furnished
by Exxon = 6,000 P.S.T.

8. Clear roadway width = 44',

(O NV N OV S N

Preliminary Design

All drawings, calculations, and studies have been performed based on

the preliminary design of the roadway and on the preliminary design

of structural members. Preliminary structural design was performed to
the extent necessary to verify member sizing in some cases only. Several
members have not been structurally verified, but through experience
should be adequate. All members must be verified through final design.



The purpose of this report is to convey the economics of various alterna-
tives considered for each bridge structure and to further investigate

the parameters of the selected alternate, to provide the cost estimate
for the selected alternate, and an estimated schedule for construction
of the alternate.

All construction costs assume estimated construction costs in the year
1982.

I1. CONCLUSTIONS

Based on estimated construction costs of the various alternates considered
for each bridge, the following bridge types and their respective estimated
construction costs based on subsequent preliminary designs are as follows:

A. Swamp Creek Structure

l. Bridge type: 54" prestressed girder.
2. Estimated construction cost - $175,000.00.

B. Railroad Overpass Structure

1. Bridge type: 45'" prestressed girder (3 span).
2. Estimated construction cost - $248,000.00.

IT1I. SWAMP CREEK STRUCTURE

A. Evaluation of Alternates Considered

Four alternates were initially considered for the Swamp Creek structure
as follows:

L. Summary of alternates and estimated costs.

Estimated

Description Construction Cost
a. Alternate No. 1 Steel Plate Girder
Structure $ 213,
b. Alternate No. 2 Prestressed Girder Structure 175,
c. Alternate No. 3 Poured in Place Box Culvert 225,
d. Alternate No. 4 Precast Box Culvert 285,



2. Detailed Material Listing and Cost Breakdown of Alternates

a. Alternate No. 1 - Steel Plate Girder Structure

Description Span = 95'

Materials

Main Girders - 5 steel plate girders - ASTM A-588 (Corten
Steel) at 10'-0" o0.C.
Web = 48" deep x 3/8" thick with stiffeners
Flange = 16" wide x 1%'" thick with shear studs.
Superstructure: 8%'" thick composite concrete slab.
Substructure: Type A-3 abutments with treated timber piles
(20 ton capacity) placed 2'-4" 0.C.

Quantitites
Girders (224 1b/£t) (95) (5 each) + 2000 = 53 Tons
Deck &2 )(47)(95) + 27 - 117 C.Y.
Parapets (190 1.£.)(1.43) + 27 = 10 C.Y.
Abutments & End Diaphragms (49 ft /ft)(92)+27 = 167 C.Y.
Piles 44 piles @ 32' each = 1,408 1.f.
Estimate
Girders 53 Tons @ $ 1500 $ 79,500.00
Deck 117 Cc.Y. @ § 250 29,250.00
Parapets 10 c.Y. @ § 250 2,500.00
Abutments 167 C.Y. @ $ 300 50,100.00
Piles 1,408 1.f. @ $ 14 19,712.00
Excavation, Site Work, Rip Rap, etc. 8,200.00
Mobilization, Clean Up, Field Dffice 12,000.00
Painting (secondary members only) 3,000.00
Sub-Total $ 204,262.00
Plus 5% Contingency 10,213.00

Total Estimated Construction Cost 214,475.00

Say $ 215,000.00



b. Alternate No. 2 - Prestressed Girder Structure

Description Span = 95'
Materials
Main Girders - 5 each 54" prestressed concrete girder sections
@ 10'-0" o0.cC.
Superstructure - 8%'" thick composite concrete slab.
Substructure - Type A-3 abutments with treated timber

piles (20 ton capacity) placed 2'-0" 0.C.

Quantities
Girders 5 each @ 95 1.f. = 475 1.f.
Deck (see Alternate 1) = 117 C.¥Y.
Parapets (see Alternate 1) = 10 C.Y.
Abutments & End Diaphragms
(50.3 ££3/Ft)(92) =+ 27 = 171 C.Y
Piles 50 piles @ 32' each = 1,600 1.f
Estimate
Girders 475 1.f. @ $ 85.00 $ 40,375.00
Deck See Alternate No. 1 29,250.00
Parapets See Alternate No. 1 2,500.00
Abutments 171 C.Y. @ $ 300.00 51,300.00
Piles 1,600 1.f. @ $§ 14.00 22,400.00
Excavation, Site Work, Rip Rap 8,200.00
Mobilization, Clean Up, Field Office 12,000.00
Sub-Total $ 166,025.00
Plus 5% Contingency 8,301.00

Total Estimated Construction Cost 174,326.00

Ssay $ 175,000.00



C.

Alternate No. 3 - Poured in Place Box Culvert

Description 4 cell box culvert 10' wide x 8' high (each cell)

123 feet long plus 10' aprons on each end.
All walls and slabs 1'-0" thick.

Provide 1.5' gravel fill under base slab

(Remove unsuitable soil and replace with gravel fill)

Quantities

4 cell box culvert
(45)(123)(2) + 5(1)(8)(123) = 592 C.Y. + Haunches
27

Aprons, wingwalls, cut-off walls
Gravel fill under base (1.5"')(143')(45') + 27 = 357.5
Select backfill to road sub-base (8') (45'") (44+123)+27 1,
2
Excavation (2.5") (45')(143') + 27
Estimate
4 cell culvert 600 C.Y. @ $ 300.00 $
Aprons, wings, cut-off
walls 50 C.Y. @ $ 250.00
Gravel Fill 360 C.Y. @$ 5.00
Select Backfill 1,120 c.Y. @ $ 2.50
Excavation 600 C.Y. @ $ 3.00
Dam, Sheet Piling or Pumping
(Stream Control) Lump Sum
Rip Rap & Site Work Lump Sum
Mobilization, Clean Up, Field Office
Sub-Total $

Plus 5% Contingency
Total Estimated Construction Cost

Say $

180,000.00
12,500.00
1,800.00

2,800.00
1,800.00

5,000.00
3,000.00

8,000.00

214,900.00
10,745.00
225,645.00

225,000.00



d. Alternate No. 4 - Precast Box Culvert

Description: Same as Altermate No. 3, but use precast
sections 6' long (8' x 10') in lieu of
cast in place structure.

Estimate
Precast sections 84 sectioms @ $ 2500.00 $ 210,000.00
Precast Sections Erection 28,000.00
Aprons, wings, cut-off
walls 50 C.Y. @S 250.00 12,500.00
Gravel Fill 360 C.Y. @s 5.00 1,800.00
Select Backfill 1,120 C.Y. @ § 2.50 2,800.00
Excavation 600 C.Y. @s 3.00 1,800.00
Stream Control Lump Sum 5,000.00
Rip Rap - Site Work Lump Sum 3,000.00
Mobilization, Clean Up, Field Office 8,000.00
Sub-Total $ 272,900.00
Plus 5% Contingency 13,645.00

Total Estimated Construction Cost 286,545.00

Say $ 285,000.00

3. Conclusions.
Based on the foregoing comparisons, preliminary engineering for Alternate
No. 2, "Prestressed Girder Structure', was performed to further
define the structural system.

B. Selected Alternate - Prestressed Girder Bridge

l. Specific Requirements: Bridge to be located on a 349.276 meter radius
hogizontal curve with a superelevation of .08 meter/meter, with a
407 Skew.

2. Cost Estimate
Based on the subsequent preliminaryv design, the cost estimate is
as follows:



Excavation
Concrete Masonry
Prestressed Girders-54"
High Strength Bar

Steel Reinforcing
Structural Carbon Steel
Treated Timber

Piles ~ Driven
Treated Timber

Piles - Delivered
Heavy Rip Rap
Woven Wire Fabric
Surface Drain

Lump Sum
325 c.y. @ $230.00
485 1.f. @ $ 85.00

42,400 1b. @ $0.50
1,214 1b. @ $0.75

782 1.f. @ ¢ 1.75
850 l.f. @ $ 11.00
200 c.y. @ $ 28.00
138 s.y. @ $ 4.00

1 each @ Lump Sum
Sub-TOTAL

Plus 10% Contingency

Total Estimated Const.

Considerations for final design.

$ 1,000.00
74,750.00
41,225.00

21,200.00
910.50

1,368.50
9,350.00

5,600.00

552.00

1,500.00

$ 157,456.00
_15,745.60

Cost $ 173,201.60

Say $ 175,000.00

a. The skew angle of 40° creates numerous problems. If possible,

a skew angle of 35

would be more desirable,

tigated in the final design.

and should be inves-

b, For symmetry the Northwest Wingwall could be lengthened to 14’
tc match the Northeast Wingwall. This alteration would be for
aesthetics only and need not be considered for structural reasons.

c. All members, reinforcing, and prestress calculations will have
to be verified in the final design.

8/18/82
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ENVIRONMENTAL

APPENDIX 6

The following appendix contains excerpts from the Department of Transportation
Facilities Development Manual (F.D.M.) and a summation of environmental concerns
in the form of the environmental screening worksheets.

The excerpts from the F.D.M. are included due to the importance to note the
environmental action list and the categorization of actions.



STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

FACILITIES DEVELOPMENT MANUAL

Originator Procedure

BUREAU OF ENVIRONMENTAL ANALYSIS AND REVIEW 21-5-1

Chcpter 21 ENVIRONMENTAL DOCUMENTS, REPORTS, AND PERMITS

Section 5 DOCUMENTS

Subject | | ENVIRONMENTAL ACTION LIST - CATEGORIZATION OF ACTIONS

The first step in deciding the appropriate type of environmental documentation
for a project is to coTpare the proposed action to the Environmental Action List
(see Figure 1). This 1ist, prepared for the Wisconsin Environmental Policy Act,

is compatible with the regulations 1issued by the Federal Council on
Environmental Quality (40 CFR 1500 et seq), the U.S. Department of
Transportation (order 5610.1C) and the Federal Highway Administration (23 CFR
771 et seq). The actions on this 1ist are categorized as Type I, II, IIIA,
IT1I8, or IIIC.

Type I - Actions for which an Environmental Impact Statement (EIS) is
always prepared. An EIS shall be prepared for any proposed major
action significantly affecting the environment. (See procedure
21-5-5 for a detailed explanation of this process).

Type II - Actions which may or may not require an EIS. These actions

determine their srg“1f1cance If 1t is concluded from the EA
that the project™s effects will be significant, an EIS fis
required; if not, a Finding of No Significant Impact (FONSI) fis
prepared by FHWA. The screening worksheet entitled Environmental
Screening of Facilities Development Actions is the document used
to_evaluate a Type TT action. (See procedure 21-5-10 for
detailed treatment of the Type II process.)

require_that an Environmental Assessment (EA) be performed to

vy LID - Actions for which neither an EIS nor an EA is required. These

actions are termed Categorical Exclusions and a determination has
been made that they do not have a significant effect on the
human environment. They have been further categorized as either
ITIA, ITIB, or IIIC to reflect different internal reporting and
processing requirements.

ITIA requires documented concurrence by both the responsible
district director and the Bureau of Environmental Analysis
and Review (BEAR).

[IIB requires documented concurrence by the responsible
district director.

ITIC requires no environmental documentation.

Date Aug. 15, 1980 Page 1



FACILITIES DEVELOPMENY MANUAL Procedure 21-5-1

DEVELOPMENT OF FACILITIES
Action
Cate-

Action Identification Description/Comments gory
1. Major highway constructibn. Work of shorter lengths than des-

Current or first-year trafflc level cribed or on highways of less traffic

at more than 5000 Average Daily — = volume are Category II. Can include
Traffic [ADT); 2-Way. Gene'rally new bridge construction on new loca-
adding lane capacity. tion.

a. Freeways or expressways bn new 7‘Fbr purposes of this 1ist, a highway I
location. Any length if lolated / is not considered to be on relocation
within a Standard Metropolitan /' if the new R/W is contiguous to the
Statistical Area (SMSA). For more / R/W of the existing location.

than 4.0 miles if located outside /
an SMSA. /

b. Any other rural type highway on " I
new location for more than 5.0
miles within an SMSA. 10.0 miles

1f outside an SMSA.
Cc. Reconstruction of an existing 1
two-lane rural type facility to
a divided multilane facility for
more than 5.0 miles within an SMSA.
10 miles if outside an SMSA.
d. Adding through lanes to an 1
existing rural type divided highway
with extensive R/W or reworking of
interchanges required for more than
5.0 miles within an SMSA. 10 miles
if outside an SMSA.
2, Szme as above, but little addi- I
ticral R/W or re-working of inter-
chanje necessary.

. lonstruction of second roadway of Environmental documentation of first I
pianned divided facility. Most or stage may have adequately documented
117 R/W and main grading done during second stage, but re-assessment is
First stage. necessary.
2. Highway Reconstruction
a. Total reconstruction of an Includes improvement of horizontal II
existing highway, generally oriented and vertical geometrics and short
to the existing alignment. segments on new location. Could

require fairly extensive amounts of
right of way. Does not generally
involve increasing capacity by adding
more through lanes on rural highways.

Date Aug. 15, 1980 FIGURE 1 2 ot 22



STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

FACILITIES DEVELOPMENT MANUAL

Originator . Procedure

BUREAU OF ENYIRONMENTAL ANALYSIS AND REVIEW 21-5-10

Chapter 21 | ENVIRONMENTAL DOCUMENTS, REPORTS, AND PERMITS

Section 5 | DOCUMENTS

Subject 10 | ENVIRONMENTAL ASSESSMENTS (TYPE 11 ACTIONS)

0BJECTIVES

This procedure describes the documentation and processing of Type Il Actions.

BACKGROUND

rfn implementing the Wisconsin Environmental Policy Act (WEPA), WisDOT

i established a category of actions which may or may not significantly affect the
!qua11ty of the human environment. The actions under consideration here are
i designated Type 11 according to the Environmental Action List (Procedure 21-5-1,
{ Figure 1).

{ Completion of an Environmental Assessment (EA) {is a means to decide whether a
‘ proposed action will require an Environmental Impact Statement (EIS) or a
i Finding of No Significant Impact (FONSI). If it is determined that the proposed
i action will not have a significant effect, the EA becomes a FONSI by obtaining
Ethe cover sheet signatures. When review of the EA indicates that there are
{ significant impacts, a decision may be made to prepare an EIS in which case the
procedure for Type I Actions 1is then followed, starting with the "Notice of
Intent". (See Procedure 21-5-5.)

L ) R S 8 R ' B " AR R ARRE. s s

PROCESS

The environmental assessment (EA) process requires both the completion of an
anvironmental document and a 30 day period of availability for it. An
assessment consists of the appropriate portions of the Screening Worksheet
(21-5-10, Figure 1) and pertinent signatures.

An EA is prepared by the transportation district office and forwarded to the
Bureau of Environmental Anilysis and Review (BEAR). Send two (2) copies of the
EA signed by the District Director (lower RIGHT-HAND signature block on Basic
Sheet 1). BEAR will review the document and transmit it to FHWA. Once the FA
is accepted (i.e., signed by BEAR and, if a federal action, FHWA), a copy of
Basic Sheet 1 (with signatures) will be returned to the district. Any
additional copies (beyond the first two) of the EA forwarded to BEAR will be
signed and returned to the district.

Date August 15, 1980 Page 1



FACILITIES DEVELOPMENT MANUAL Procedurs 21-5-10

information i{s presented, it might be necessary to rewrite some or all of the
Environmental Assessment sheets and include them when forwarding sheets 1 and
4a. Changes resulting from comments and a summary and disposition of public
hearing comments are placed on Basic Sheet 4a which 1s then added to the EA as
Addendum A. A REVISED ASSESSMENT SHOULD SUPPLEMENT RATHER THAN DUPLICATE WHAT
WAS STATED IN THE ENVIRONMENTAL ASSESSMENT.

The revised assessment, having the District Oirector's signature in the lower
LEFT-HAND block on Basic Sheet 1 1{s forwarded to BEAR for review and
concurrence. If in agreement, the revised assessment is signed and dated by the
Director of BEAR. For a state action the assessment then becomes an FONSI. If
the action is a federal one, the FHWA Division Administrator signs the
assessment and 1t becomes an FONSI. A copy of Basic Sheet 1 with all
appropriate signatures will be forwarded to the district, completing
environmental documentation for a Type II Action.

An overview of this process in chart form is found in Figure 1 of Procedure
21-5-5.

FORMAT AND CONTENT

.

t

H
t

L

Environmentéf-Agseésﬁént (éi5“

An Environmental Assessment must contain the following information:

1. Description of the Proposed Action - Describe the length, termini,
proposed improvements, etc.

2. Purpose (Need) of Proposed Action - ldentify and describe the problem
which the proposed action {s designed to address. Any of the items
discussed under '“Purpose and Need" 1in Procedure 21-5-5 may be
appropriate in specific cases.

3. Alternatives Considered - Discuss any alternatives to the proposed
action which were considered and why they were not proposed for
adoption.

4. Impacts - Describe the social, economic, and environmental impacts and
provide an analysis of their significance.

5. Comments and Coordination - Describe all early coordination efforts
and all comments received from government agencies and the public.

44sD0T has developed a standard format for presenting this {nformation. It
consists of a series of environmental Screening Sheets which are divided into
Basic Sheets and Factor Sheets. Use of the Basic Sheets plus as many Factor
Sheets as are appropriate to a specific action enable an Environmental
Screening of Facilities Development Actions to be made. Each sheet of the
series is il1lustrated In Figure I of this procedure.

DO r—— o o < v—rn—— ————y o ¢ e w3 e ————

Screening Sheet Flexibility

The key to using the environmental Screening Sheets s flexibility, in that only
as many need be used as are necessary to adequately describe the impacts present
(e.g., if there are no wetlands, no wetland factor sheets need be filled out).

Date August 15, 1980 Pige 3
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1

Basic Sheet |
E-D-850 1-80 WISCONSIN DEPARTMENT OF TRANSPORTATION Page 1 of 13
ENVIRONMENTAL SCREENING OF FACILITIES DEVELOPMENT ACTIONS
Project 1D Federal No. Highway County
Exxon Access Rd. | Forest
Project Termini Length
S.T.H. 55 - Exxon Mine/Mill Site 4,80 km (2.98 mi.)

|. Description of proposed action

Construction of entirely new highway on new right-of-way, Design Class Cé4
(12' lanes, 8' shoulders). Project will begin at STH 55 just south of the
north line of Section 23, T35N, R12E; proceed in an easterly direction to
the range line between R12E and R13E; then proceed southerly along the range
line to the mine/mill site in the SWY% of Sectiom 30, T35N, R13E.

2. Purpose and need of proposed action. Include description of existing facilities, abutting facilities, and how the action links
into the overall system. When appropriate, show that commitment for future work is not being made without evaluation.
and that viable alternatives in a larger framework are not being unduly foreclosed.

Road needed to provide access to a proposed mine and mill to be constructed
by Exxon Minerals Co.

14.5 hectares

3. Apnroximate amount of R/W to be acquired 35.8 acres (including all easement types) O Businesses, and
= Residences will be acquired.

4. The following environmental documentation is appropriate:

3. Type | Action — EIS required

®] Type Il Action — Environmental Assessment required
O Assessment shows significant impacts. EIS required.
K] This initial Assessment does not indicate significant impacts.

(O Type UI Action (Categorical Exclusion). No significant impacts.
O A. - Pertinent screening sheets attached for Internal coordination
O B. — No further documentation necessary

Finding of No Significant Impact (FONSI) . ACCEPTED
After Public Availability

Action has no significant environmental impacts

District Dirsctor Date District Director Date

Director, Bureau of Environmental Analysis & Review Date Director, Bureau of Environmental Anaiysis & Review Date
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1
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Industrial X Mlne/mlll'development cannot proceed without roadway §
construction.
2.4 hectares (5.9 acres) of "Prime" farmland will ;
Agriculture X be converted to highway use. b
Wetland, Flood- X 0.5 hectares (1.2 acres) of wetland will be destroyed.
plain & Water
Upland Wildlife X 11.6 hectares (28.7 acres) of upland habitat will
Habitat be destroyed.
Unique Area X
g
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Air Quality X ZSOY; ;noéhth%LnLrallzcd IL& dudlyblb in Fig. »1 of Proc :
indicates that percent of NAAQS Standard will not excecd ™
15%. =
w
Sound Quality X No noise impact - no receptors within the influence
of the project.
Other




" Basic Sheet 3

E-D-850 1-80 Page _3 nf__l_l

5. Summary of the alternatives considered and, if they are not proposed for adoption, why not.

Proposed Alignment - See ''Description of proposed action', page 1.

Alternate Alignment - beginning at STH 55 approx. 900' south of the north line
of Section 23, T35N, R12E; proceed east southeasterly to a point on the range
line between RI12E and R13E just north of Swamp Creek, then southerly along the
range line to the mine/mill site in the SW% of Sec. 30, T35N, RL3E. Not proposed
due to DNR concerns.

6. General Description of existing land use for Project and Surrounding areas: (Include land use maps if available).
Farmland, commercial forest, wetlands.

a. Is there an adopted plan tor the area? _No_gf yes, briefly describe, or attach appropriate descriptive material.

b. Is the recommended alternate compatible with the adopted plan? J/A__ [f not, how does it ditfer?

¢. Is the project within a Coastal Zone County? NO  1f 5o, is it or does it tangibly affect a GAMC? N/A

Briefly summarize status and resuits of agency coordination; coordination with elected officials; status of public involvement

pian, (include consultation with DNR, SHPO, U.S. Fish & Wildlife, local planning commissions, GAMC officials in Coastal
Zone.)

DNR ~ Proposed alignment was developed in consultation with the DNR.
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Fgctor She;t A
E-D-850 1-80 Page 5 of ___.13

GENERAL ECONOMICS IMPACT EVALUATION

Alternate

Length of centeriine and termini this sheet is svaluating (if different from sheet 1)

1. Estimated cost of project (including R/ arquisitiond construction only. $_1,280,000

2. Describe briefly, the existing economic profile of the project area, where appropriate. This would include existing types of
employment, property values, tax base, trade centers, markets, industrial areas, raw materials, or other factors contributing
to the areas’ economy.

Farming, lumbering and tourist trade are major economic contributors.
Area is generally depressed economically.

3. Estimate how the proposed action will affect (or change) the conditions described in (2).

Construction of access road is necessary for development of mine/mill. The

employment generated by the mine/mill will be of major significance to the
economy of the area.

4. In general, will this action increase or decrease the potential for economic development?

This action will significantly increase the potential for economic development
- in this area.



Factor Sheet C ‘ 6 13
E-D-850 1-80 Page _of 7

COMMERCIAL & INDUSTRIAL IMPACT EVALUATION

Alternate

Langth of centeriine and termini this sheet is evaluating? (If different from sheet 1)

1. Describing the existing pavement and shoulder width, type and condition at the commercial or industrial site.

None

2. Describe nature of proposed change to roadway at this site, and discuss whether the proposed action will change the type or

volume of traffic through commercial/industrial area.

New roadway to be constructed to provide access to proposed mine/mill site.

3. Describe commercial or industrial operation and its current use of, or dependence upon, the roadway.

Mine/mill cannot be developed without new roadway.

) scribe any direct/indirect benefits or adverse impacts expected and describe any measures to minimize adverse impact or

nrovide benefits.

Construction will be beneficial to proposed mine/mill.



'Factor Sheet D

E-D-850 1-80 AGRICULTURAL IMPACT EVALUATION Page_/ _of 13

Aiternats

Length of centeriine and termini this sheet is evaluating (If different from Sheet 1)

1. Describe general agricultural practice in area (produce truck farming, cash grain crop, dairying).

Dairying

2. Describe acreage and quality of land to be acquired and effect on farm operations. If buildings are part of acquisition. describe
type, condition, and importance to farm operations.

2.4 hectares (5.9 acres) of land classified as "Prime" by the Soil Conservation
Service and the U.S. Department of Agriculture.

3. Describe any severances of, or changes in access to, farm properties and the effect it will have on current operations.

Road will sever parcel, leaving remnant of 8.0 hectares (20.0 acres) north
of the road. Agricultural crossings may be provided.

4. Is a land use change or secondary development expected to occur in this area due to the proposed facility? Yes Il yes, specily.

Mine/mill will be developed in conjunction with this project.

5. Tiscuss any factors perceived to be beneficial or controversial by the operator and discuss measures to minimize adverse effects
vz zrovide benefits.

None.

6. Results of coordination with DATCP:

O  DATCP determined that an AIS would not be prepared for this project.
O DATCP published an AIS for this project on . (date)

Wis. Department of Agriculture, Trade and Consumer Protection
(DATCP) has not been contacted. .



Factor Sheet E1

E-D-850 1-80 Page of

WETLAND, FLOODPLAIN & WATER IMPACT EVALUATION
(WETLANDS)

Exxon Mine Access Road - Selected Alternate

Alternate

Swamp Creek Crossing

Length of centeriine and termini this sheet is evaluating (If different from Sheet 1)

Ly

. Wetland type or combinations of types (use DOI Circular 39 classifications); Wetland Name (if applicable) Wetland types

6, 7 and 8; Shrub swamp, wooded swamp and bog.

. Are there any known rare/endangered species of plants or animals inhabiting or using the wetland?

. This wetland is __ % contiguous (in contact with), ____ adjacent (within 5-year floodplain) to a streamthread;

isolated from stream.
NOTE: If wetland is contiguous or adjacent to a stream, answer stream questions also.

Approximate acreage of wetland 480 acres associated with this area of Swamp Creek -
(above Rice Lake)
Describe the wetland vegetation and indicate the dominant plant community(ies). (e.g. predominantly a sedge meadow,

intarspersed with tag alders, etc.)

3irch, hemlock, dogwood, and tag alders. Ground layer consisting of sphagnum
noss as well as other typical bog species.

List any observed or expected waterfowl/wildlife inhabiting or dependent upon wetland (both permanently and temporurily,
such as migratory waterfowl, furbearers, deer may be dependent upon a bog for wintering, but do not inhabit it in other
seasons.)

Wetland does not offer good waterfowl habitat. However, fur bearers and

white tail deer would be expected to inhabit the wetland area.

A bald eagle was observed flying east toward the Swamp Creek wetland area from Hwy. 55.

However, no birds nor nesting areas were sited within the vicinity of the
proposed project.



Fdctor Sheet E2
ED-850 1-80 Page_g_._of ___1,3..

Wetlands (Continued)

7. Describe proposed work in wetland (fill, excavation, marsh disposal, etc.)

Proposed work would include clearing, excavation of muck, filling of other
material and grading to build up the surface to roadway grade elevation.
The right-of-way needed is 100' for the roadway. Excavated muck will be
used to flatten fill slopes elsewhere along the roadway.

-~

8. Total acres expected to be converted from wetland habitat to other use(s). (Include marsh disposal areas)

0.5 hectares (1.2 acres)

9. Summarize briefly why there are no “practicable” alternatives to the use of the wetland.

The roadway must cross Swamp Creek and associated strip of wetland at some
point. This location minimizes the amount of wetland encroachment.

10. Describe proposed measures to minimize adverse effects or to enhance area (include any wetland areas to be *‘created™ or
reniaced, placement of equalizer culverts, etc.).

After the muck is excavated, a granular drainage blanket will be constructed
under the road bed to provide horizontal groundwater transfer. This will
srovide adequate groundwater drainage across the fill areas to prevent

upland flooding. A bridge will be constructed across Swamp Creek which will
pass floodwaters with no increase in existing flood elevations. The bridge
will also allow passage of wildlife. Settling basins will be used prior to
stream discharge of surface water runoff.



Factor Sheet E3
10
ED-850 1-80 Page of 13

WETLAND, FLOODPLAIN & WATER IMPACT EVALUATION
(Streams and Floodplains)

1. Name: Location:

Swamp Creek S.24, T.35N.R12E; S19,735N.R.13E

2. Stream Type: 3. Watershed area

Parmanent flow (year around)

D warm water E trout stream D unknown 46.2 $q. milaes DT.moorary flow (dry during ?a_rlof year)
4, Briefly
a. Substratum: E] sand D siit D clay D cobbles D other (e.g., combinations of above, specify)
. g " Vegetationa |» Siresm d. Orlefly Describe Bank Vegetation
t ’

2-3 D present a absent Birch, Alder » DOSWOOd , Hemlock
e, If known, list fish species. 1. Are thers any known rare/endangsred plant or fish species present?

Brook Trout Oves @no

9. If water quality data Is available, inciude this information (8.g., DNR or local dischargers might have such records).

5. ldentify upstream or downstream dischargers or receivers (if any) in the project vicinity (within approximately 1/2 mile) of the
project site,

None

6. Describe proposed work in, over, or adjacent to stream. Indicate whether the work is within the 100-year floodplain and
whether it is a crossing or longitudinal encroachment.

The proposed crossing will be within the 100-year flood plain. A prestressed
concrete girder bridge will be placed over Swamp Creek and roadway fills will
be constructed. Associated with this, stream bank vegetation will be cleared.

7. Where structures are involved give existing waterway opening __ /4 . Proposed opening_2P0ve min. required
Discuss backwater effects, consistency and coordination with State and Local floodplain zoning authorities, including
National Flood Insurance Program if applicable.

A flood flow study was completed and utilized in the design of the bridge for
Swamp Creek. The opening will be adequate to handle 100 year flood flows
without any increase in existing backwater elevations.



_Factor Sheet E4 Page 11 of 13

E-D-850 1-80 Streams & Floodplains (Continued)

8. Would the proposal (structure, design flood, or backwater) cause any of the following impacts? If yes, explain briefly.

a. Significant interruption or termination of emergency vehicle service or a community’s only evacuation route? NO

b. Significant flooding with a potential for property loss ahd a hazard to life? _ No

c. Significant impacts og natural floodplain values? No

9. Will the proposal stimulate change to existing floodplain use/development? __No If yes, explain briefly.

10. Discuss probable primary impacts ta water quality during construction within the floodplain.

During construction, a short term increase in sediment load will occur.
Some bank vegetation will be also lost. However, this is not expected to
significantly raise water temperatures.

11. Describe proposed measures to minimize adverse effects or enhance stream or floodplain.

The bridge will be designed to accommodate 100 year flood flows. There will

be sufficient clearance under the structure to allow the passage of wildlife.
The stream banks will also be rip-rapped to eliminate erosion from the cleared
areas. In addition, settling basins will be used along the length of the
proposed roadway prior to stream discharge of surface water runoff.



Factor Sheet F1
E-D-850 1-80 Page 12 of 13

UPLAND HABITAT IMPACT EVALUATION

Alternate

Data on pages 12 and 13 for general information only . e
Length of centerline and termini this sheet |s evaiuating (if different from Sheet 1)

1. Give a brief physical description of the area and generally categorize the upland plant communities.

The area is commercial forest.

2. Describe predominant plant community(ies) at the project site (list vegetation with an estimate of acreages of each community
type if more than one present).

Various coniferous and deciduous species.

3. Discuss observed or expected wildlife associations with the plant community(ies).

Large and small mammals and birds.

4. Are there any known rare/endangered plant or animal species inhabiting or dependent upon these areas?_No

5. Discuss present land use for project area. Is it expected to change due to this project? If yes, how?

Commercial forest will change on location of proposed mine/mill site.

6. Nature of proposed work (grading, clearing, grubbing, etc.).

Clearing, grading and grubbing 30 m (100 ft.) corridor.

7. Estimate of acreages of each community type to be altered.

11.6 hectares (28.7 acres) total.



- Factor Sheet F2
E.D-850 1-80 Page_ 13 of 13 _

Upland Habitat (Continued)

8. Are there any known wildlife or waterfowl migratory use areas or movement corridors that will be severed or eliminated

by the roadway?
No

9. Discuss other possible primary impacts on wildlife and estimate significance.

Destruction of habitat and interruption of normal travel routes. Car kills
will occur after road is opened.

10. Estimate acreages and types of habitat to be replaced or preserved within R/W, and wildlife species likely to inhabit these
areas.

None

11. Discuss any potential secondary impacts which may occur (strip development, frontage or access roads, other changes in
land use which may result due to project).

Mine/mill site will be developed. No other development anticipated.

1.

2. Descrine measures to minimize adverse effects or enhance area.

Disturbed areas will be seeded to prevent erosion.



" FACILITIES DEVELOPMENT MANUAL Procedure 22-15-5

GENERALIZED ECM AIR QUALITY ANALYSIS
GUIDELINES FOR PROJECTS REQUIRING NO INDIVIDUAL ECM ANALYSIS

A serfes of air guality analyses has been done using the Environmental Capacity
Screening Method. These were done for the peak-hour analygis for the year a
project would be completed and for ten years hence for the worst conditionsl for
a range of average running speeds.

I1f the peak-hour traffic volumes are such that:

In the year the project will be completed for a given average running speed, the
volumes do not exceed:

Average Running Speed Peak-Hour Volume
15 900
20 1100
28 1350
30 1600
35 1800
40 2000
45 2150
20 2200
[ 55 . T80 250 prejectad
2550 i

And for ten years after the project is built, for a given average running speed,
the volumes do not exceed:

Average Running Speed Peak-Hour Volume
15 2650
20 3200
25 3800
30 4500
35 5000
40 5500
45 5750
-1 5850 o
L 55 6050 ] 750 pretected
60 7000 L

Then, no individual ECM analysis need be done for this project. This series of
ECM analyses encompasses the input variables for the individual project and
indicates that the "% of the NAAQS standard" for the project is less than 15
percent. .. L
C,ﬁ Erf;-'; “ﬂ:; ’-‘ o £.§ ‘*"i.{". ’-‘.'f:'-‘_; NN f' hl"ﬂi“‘:ﬂ‘c:.‘\':“ b(-,inhj, ’ darier V""V\-\ﬁﬂ
R o 1 9.‘_?(# ,\4_4:! 1(“‘\9 "\?"‘-’ sy, ﬂ-,-"::q ot ‘i""ﬂﬁ ﬁ{"ﬁr{qu‘J ::.14 1. S,nr..\u{d i{}f < i’“ u'-z‘s
I'yorst conditions" for 'this ana?ys1s is defined as 1980 as the year of
construction completion and 1990 as ten years hence; vehicle mix of 80% LDV, 6%
LDT 1, 6% LDT 2, 6% HDG, and 2% HOD; [25% cold starts;] no inspection/
mafntenance; receptor distance of 43 feet from'“Bge of the traveled lane of the
roadway; and 15% of standard as the maximum for the ratio of actual peak-hour
volume to critical peak-hour volume.

Date November 5, 1979 FIGURE 1 L.
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S.T.H. 55 - EXXON ACCESS ROAD INTERSECTION CAPACITY ANALYSIS

The Wisconsin Department of Transportion (D.0.T.) Facilities Development
Manual recommends the use of a "Type B At - Grade Side Road Intersection"
with optional passing lane for the anticipated Average Daily Traffic (ADT)
volumes. (See Figures I through IV) The unusual peaking characteristics

of the Exxon work force may, however, cause some short term capacity problems.
Consequently, it is necessary to investigate the intersection capacity on

a more detailed design hour basis.

For the purpose of this analysis, it was assumed that the design hour will
center around the 3:00 P.M. mine shift change. The mine employs the

most people, and shift changes for other employees occur at different times.
To determine the amount of traffic on S.T.H. 55 at this time of day, an
analysis was made of data from the nearest permanent traffic counting station
which is located on U.S.H. 8 - S.T.H. 32 approximately 3 miles west of Laona.
(See Figure V) The 100th highest hourly traffic volume was picked for design,
which corresponds to the 30th highest hourly traffic volume occuring between
2:00 P.M. and 5:00 P.M. on non-holiday weekdays. (The 30th highest hourly
traffic volume is often used for design purposes in Wisconsin). The amount
of traffic occuring during the 100th hourly traffic volume is equal to 13.77%
of the ADT. This 13.7%value (referred to as a Kvalue ) was then applied to
the ADT of S.T.H. 55 as projected for the year 2000 (see figures I and II).
The amount of traffic during the design hour on the Exxon Access Road was
determined by applying an average per vehicle occupancy rate of 1.5 persons
to the projected number of workers on a mine shift.

Capacity analysis is based on an analysis of the peak 15 minutes traffic
within the design hour. To arrive at this volume on S.T.H. 55, a peak

hour factor (PHF) of .75 was used. The PHF is the ratio of % of the hourly
traffic volume to the peak 15 minute traffic volume. In this specific case,
it indicates that 33% of the design hour volume will occur in the peak 15
minutes of that hour. The peak 15 minutes traffic on the Exxon Access Road
cannot be estimated by the use of a PHF because there is only one traffic
zenerator (the Exxon Mine/Mill) and the times that traffic occurs and the
duration of the traffic are controlled by conditions at the mine/mill. For
shift dismissal two controlling factors are the mine elevator capacities

and the provision of shower facilities for the workers. Analysis of these
factors indicates that 607% of the shift traffic will occur during the peak 15
minutes. Shift arrival patterns are more dependent on personal choice with
regard to how early they arrive at work and whether they need to change
clothes. The 60% factor was assumed to be representative here as well, and
as will be seen later in the analysis, the arrival capacities are not critical.

The design hourly traffic volumes and peak 15 minute traffic volumes are shown
on Figures VI and VII. Traffic on the Exxon Access Road not generated by
employees is assumed to be negligible during the shift change and is shown

as zero. A separate diagram is shown for shift arrival and shift departure
since this traffic is not coincident and does not conflict.



Table I shows that satisfactory capacity is provided for all movements on
all approaches for the Wisconsin D.0.T. recommended Type ''B'" At-Grade Side
Road Intersection with passing lane. The passing lane is provided because
of the periodically high left turn volumes from the north. The peaking
conditions on the Exxon Access Road do not warrant a higher type design

for this intersection. Using the same K value and PHF as on S.T.H. 55, the
equivalent ADT on the Exxon Access Road to produce the anticipated peaking
is 1640. This result also shows that the Type "B'" intersection should

be selected (See Figure III).



TABLE I

CAPACITY - DEMAND - COMPARISONS

Year 2000
Movements Capacity ** Design Hour Volumes
Hourly Peak 15 Min. Hourly Peak 15 Min.
North Approach ’
Total 1640 546 195 90
Left Turn 791 207 94 56
Ahead 849 339 101 34
South Approach
Total 1505 483 132 53
Right Turn 275 128 31 19
Ahead 1230 355 101 34
East Approach
Total 345 ' 115 125 75
Right Turn 259 86 94 56
Left Turn 86 29 31 19
North mainline%* 352 117 296 124
South mainline* 352 117 233 87
Exxon mainline%* 651 217 125 75

Note: Capacity calculated for Level of Service B.

Level of Service is a qualitative measure of how well a section of roadway
or an intersection is handling traffic. Levels of Service range from "A"
through "F'"; with Level of Service "A" reflecting very little traffic,
completely free flow on the through roadway, and no delay beyond the required
stop on the crossroad; and Level of Service "F" reflecting a large amount

of traffic, stop-and~go flow on the through roadways, and extensive delays
for traffic stopped on the crossroad. Level of Service B, then, reflects

a moderate amount of traffic, generally free flow on the through roadway,
and little delay for traffic stopped on the crossroad. Therefore, the
capacities listed in Table I are the volumes of traffic that can be handled
without cousing conditions worse than those for Level of Service B at the
intersection. The capacity on S.T.H. 55 is actually controlled by the main-
line as can be seen above

*Two-way volumes

**Capacities on each approach were calculated assuming the projected

turn percentages and the design hour volumes on the opposing legs.
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Site-Generated Traffic (ADT) b

Total Vehicles
(Trucks & Buses)
7% Truck & Buses

Note ! 66§ De E:ﬁi\.f Tuing

Source: Inman - Foltz



Two-Way Without the Project With the Project
Traffic (ADT) Ei]

Current
Traffic

Without the Project With the Project

Future
Traffic
(20 yr.)

MOLE LAgSE
fevt rens )

Projections of future traffic without the project are based on an assumed
growth rate of 0.95% per year. This number is derived from other work in a
nearby community, but must be regarded as approximate.

The 7 trucks on S.T.H. 55 is unknown. Based on studies at other locations,
this could range from 7.5 to 12.5% of the total traffic.
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

FACILITIES DEVELOPMENT MANUAL

Originator Procedure

CHIEF DESIGN ENGINEER : 11-25-1

Chapter 11| DESIGN

Section 25| INTERSECTIONS AT GRADE

Subject 1 GENERAL

RURAL

At-grade intersections will normally be of Type A, B, or C, as shown on Standard
Detail Drawing entitled, "Layout Details for At-Grade Side Road Intersections.”
Warrants for selecting the standard at-grade intersections are:

1. Type A: To be used when current traffic volumes on the through highway
exceed 2,500 ADT and on the side road, exceed 1,000 ADT.

2 Type B: To be used on new construction, reconstruction, and RRR projects
when “current traffic volumes on both the thruough highway and the side road
exceed 250 ADT and the sum of both exceeds 1,500. However, if the
acquisition of new right-of-way or substantial earthwork would be required,
the merits of improved traffic flow should be weighed against increased
construction costs, lengthened project development time to acquire R/W,
disruptions to adjacent property, etc. [f a Type "B" intersection cannot
be justified at a specific location, the designer should consider modifying

the design as would best meet the needs of the particular situation. If

this results in no material advantage, then 1 Tvpe "C" intersection should
be used.

3. Txgeﬂg_ To be used at all 1ntersect1ons not meeting warrants for Type A or
Type B intersections.

4. Passing Lane: To be used on all "T" intersections of Type A. A passing

Tane may be used on Type B and Type C intersections when warranted by
unusual traffic conditions.

Signt distance requirements for intersections should be in conformance with
AASHTO policy as stated in "A Policy on Geometric Design of Rural Highways,"
AASHO, 1965 (pp. 393-401), using a minimum time of eight seconds to perceive a
situation and act to avoid another vehicle. See the equation on page 395,
d = 1.47 (J + T3), in which the minimum value of (J + T3) should be eight
seconds.

URBAN

At-grade urban intersections are made up of a variety of types that cannot be
grouped by a class of highway. Factors that influence intersection design are
peak-hour traffic volumes, left- and right-turning vehicles, traffic control,
turning roadways, auxiliary Tlanes, pedestrian traffic, and right-of-way
limitations. The proximity of commercial and industrial sites may require
special ramps or in some cases an interchange. Of primary concern is the
intersection geometrics that can be provided to accommodate the high traffic
volumes within a generally restricted width of roadway right-of-way.

Nat November 7, 1980 - e i Page
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' EXXON ACCESS ROAD
l BORING LO??EiON i GRADE;%NE CLASSIFﬁCATION
l NO. . (ABOVE) IN _(BELOW) REMARKS STS (LAB) FIELD-FOTH & VAN DYKE
1 X SW
l 2 4M Fill
3 X Upper Sample| CL. 22 ( SM=ML)
PL. 20.8 ML
l PI. 1.2
X Lower Sample| 5.2% P-200 (SM-ML)
SP - SM
| 4 31.7 P-200 (SM-ML)
SM
5 2M Fill
l 6 2M Fill Wet-Drainage Pipe
at this Location
7 X 31% P-200 SM SM
l 8 X 35.2 P-200 SM (SW-SM) Wet
9 X SW Trace of Gravel (Wet)
l 10 X SW Trace of Gravel (Wet)
1 M Fill SP (Gravel-Cobbles-~Gravel)
l 12 X
13 X 7.9% P-200 SW Sand-Medium Gravel
SP-SM
l 14 2.5M Fill
15 4M Fill Peat Wa. at Surface
16 3M Fill Peat Wa. at Surface
l 1.7 2.5M Fill Peat Wa. at Surface
; X SP
. : X 50% P-200 ML Gravel-Fine Sand-Finer
to Silt Deeper SW
2C . X SW Hill North of Swamp
l Creek
21 Bridge Location Coarse Gravel Stream Bed
o | 4M Fill
l 23 1‘ . 5M Fill SW-Coarse Sand - Gravel
24 | X SW
. 25 2M Fill
26 X SM Wet Frozen
' 27 X LL 30.4 (SM-SW) with Silt at
PL 25 ML Surface
PI 5.4



EXXON ACCESS ROAD
(CON TINUED)

LOCATION OF GRADELINE

CLASSIFICATION

BORING FILL CUT
NO. + (ABOVE) IN ~(BELOW) REMARKS STS (LAB) FIELD-FOTH & VAN DYKE
28 X (SW-SM)
29 1.8M Fill
30 1.5M Fill
31 X (SW-SP) Wet




EXXON ACCESS ROAD

Upon review of the field and laboratory results of the soils exploration
and location and elevations of the borings in respect to the gradeline that
was established, the following soils have been selected as governing the
pavement structure design:

Soils of the ML classification (102.1 - 129.0 pct) can be expected to present
the worst condition for subgrade.

Boring #
3 ML (Plastic) unit dry wt. 129 pct
ML in upper layer - gradeline .3M cut-in ML
4 SM 31.7% P-200
SM in upper layer - gradeline .2M cut-in SM
7 SM 31% P-200 dry wt. 135.2 pet
SM throughout - gradeline .9M cut-in SM
8 SM  35.2% P-200
SM in upper layer - gradeline in 1.2M cut-in SW-SM
13 SP-8M 7.9% P-200 (Very clean)
SP-SM Upper layers - gradeline in 2M cut-in SW
19 ML 567% P-200 121.5 pct
ML in upper layer O gradeline in 1.8M cut-in SW
27 ML P.I. = 5.4 Dry Density 102.1 pct
ML in upper layer
Gradeline in 1.5M cut-in (SM-SW)
24 SP 1.5% P-200

SP in upper layers and at gradeline

Using the wvalue of ML at 102 pct an estimated CBR wvalue of approximately
o5 can be expected of these soils whether in the cut or when used to construct
Eills. With a L.L. of 30.4 P.I. of 5.4 the soil can be further classified
3s an A-4 soil with a maximum group index of 8 and would also be in a frost
zroup of F-3. Soil support of 4.7,

It 1is recommended that all cuts and fills be compacted in accordance with

Wisconsin Department of Transportation 207.3.6.3 and 207.3.6.4 to 95% of
Standard Proctor maximum density based on laboratory procedures.

9/30/81 (RV)



EXXON ACCESS ROAD

MATERIALS IN CRUSHED AGGREGATE BASE COURSE

Since the nature of the gravel deposits in the area are not known the lower
strength coefficient of .10 will be used in the flexible pavement design.

FLEXIBLE PAVEMENT DESIGN

Using Wisconsin DOT design procedures and the traffic data as attached the
following section was determined:

3" Bituminous Concrete Pavement
12" Crushed Aggregate Base Course

15" Total Thickness

It is recommended that the surface course be placed in two layers for staged
construction.

A 2" binder course of Gradation # 2 (3/4") shall be placed initially over
the 12" of crushed aggregate base course.

It is further recommended that the crushed aggregate base course be placed
in two layers with the lower 6'" meeting Gradation # 1 (1%") and the upper
6" 1ift meet Gradationm # 2 (3/4'").

At such time that the mine/mill complex is completed, the surface irregularities
of the first layer should be corrected and a 1" minimum surface layer of
Gradation # 3 (5/8") should be placed with the shoulder aggregates meeting
Gradation # 3 (5/8") placed adjacent to the live traffic lanes.
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W * : I | - i ' tent other than air drv, thie mbornstien should he submitted along

T DRI B - SO P with the test results
a fmEy o BE G HE N
= L === z = — ¥

i = s =7 P P

” ;o : L a” _ - HRB OR AASHO SOIL CLASSIFICATION
z | Su E £3z

Yoz i P eEed = ZES & > . ) P
)y ..q..“ E RKuk | 2R = 2w _ The Pablic Roads Administration ol classification system was re-
1 R E =2E8 =i = F—= = , . 1 . . -
| B2 Gt~ B z ,_ vised by a Highway Rescarch Board Committee in 1945 (11). Since
E g =28 e s m sa o o o , _
=y T R 2 = EZ7% & ' 1945, it has become known varionsly as the Hichway Research Board,
S c P = E= =Y\ z T i ; i . . py
R Loz = - = —=aE V& American Association of State Hichw.oo Ollicials, or Modified Bureau
Sz = zZH%n.= = = + =~ =J3 i : , )
W. M T ¥ = g T s Z = . i i of Public Roads system. 1t will be referred to herein as the HRB
¥k E 2ok - oo I i
] =3 = == = 2E 35 _ : system.

x 1 L= e i | = EEE® p ‘
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Y o0 - | - - i ‘ ’
£ - mom ! — - | _ ing soils for hichway purposcs. The details of this svstem are shown

. P = 253§ | w = % | ! g 3 Y puij 7

z =, E E=E8 | s = 2= g m ! in Table 7.2 and in Figure 7.5.

=] =4 = == -~ = =2 = i .. . : : 1

) o R m - e Z=ud Soils are divided into two major groups, granular materials contain-

£ i _ | » o B2 \ ing 35 per cent or less material passing a Moo 200 mesh sieve, and clay

oo z. 2 - T ! 3 = mm4“ ! and silt-clay materials, containing more than 35 per cent passing a

= S = = i = = z t 4 P T aq i ie
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= e wn -+ i i - - & ” | )
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s E i 5 | | 2- = PR ”. system are as follows.

= A o i - v = == it

9= == .\ o ~| mz = = =HC I -y : ; i i i iev i ained No. 10

“% 3~ £ L, £ ' ZEs L Rz —= F : Gravel- material passing a 3-inch sieve and retained on a No.

S = mw_. ok, 7 £ m Sw - el L sieve.

= = = = < - e i i

T ) s = ] . =.c . T ! . . 2 4 ; i
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w o == : =~ =% I = o s = I o

g5 Iy ww Ml B 5R D - e B 3 40 sieve,

= = ¥ ¢ - -+ = 2 . . . - . i A
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=~ g gty 2 S5 L w
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FACILITIES DEVELOPMENT MANUAL Procedure  14-1-5

Truck Type 18-Kip Equivalent Load Factor

pay) 187
3sU .336
25-1 .4€9
25-2 .816
35-2 & Abcve ' +851

_-\__,-\_,_\_,a—s_—'*_“‘-"—_'

ctors are not given for automobiles and light trucks, as they are

cnad

€nsign1f cant for pavenent design purposes.

On minor highways where truck classification data are not available, multiply
“he total number of trucks in the design lane by a load factor of C.167 to
deterivine 18-kip equivalent loads. Use five 18-kip equivalent loads per day as
a nininun.

510 SUPPORT

The soil support value for pavement design is to be determined and subsequently
figcussed in the soils report.

. Fiqures 1 and 2 show the design charts used to determine the design or required
Structural Number (SN). These charts have been modified to include a uniform
Pegional Factor of 3.0, which will cover most of the climatic and environmental
conditions encountered in Wisconsin. Use Figure 1 for highways having a
serviceability index of 2.5 and Fiqure 2 for highways havina a serviceability
l index of 2.0 (see Procedure 14-1-1, "Serviceability Index"}).

MINIHUM LAYER THICKMESSES

Figure 3, “Minimum Layer Thicknesses," provides a guide for mininum layer
tnicknesses that ke up the pavement structure. The minirum values shown are
those minirurs ueterm1ned to be practical, taking into account construction and
fut.re maintenance considerations.

#ENGTH COEFFICIENTS

wure 4, “Relative Strength Crefficients for Flexibhle Pavenments,” shows
“rength  coefficients for various materials normally used in  pavenent
tructures. These coefficients are not absolute but are consistent with minimum
strength values that can be expected to be obtained from materials throughout

Lne state.

ks indicated in Figure 4, some of +the sirength coefficients are bhased on, or
estimated on the basis of, AASHTO road test data while the other strength
coefficients were determined by assumption.

Districts may modify these strength coefficients when experience and past
perfornance indicate that a pavement structure in guestinon will likely be

constructed with materials having strength values different from those shown.
Appropriate reasons for modification must be docurmented in the paverent

structure design report.
P2 AL

Date  July 2, 1979 : Pase 2




EXXON frecess <ot
FACILITIES DEVELOPMENT MANUAL Procedure 14-1-5

MINIMUM LAYER THICKNESS
(NEW CONSTRUCTION)

of ]

SERVICEABILITY INDEX
LAYER TYPE - —
BITUMINOUS | surrFACE 3/4" 1- 1/4"
CONCRETE
SURFAC it b
U E PAVEMENT BINDER 1- 1/4 1= 174
R SINGLE AGGREGATE
"
BITUMINOUS SURFACE 1- 172" 2
BITUMINOUS ,
ROAD MIX SURFACE 1- 1z2¢ 2"
BITUMINOUS 2" D 172"
BASE
1]
COURSE ASPHALT STABILIZED 2- 1/2 2. 1/2"
CRUSHED - -
g AGGREGATE
| SUBBASE
1 1 1]
G2Pr) A2
Bate July 2, 1979 FIGURE 3 1

@
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FAC".”IES DEVELOPMENT MANUAL Procedure 14_1-5

RELATIVE STRENGTH COEFFICIENTS FOR FLEXIBLE PAVEMENTS

Pavement Components Other Requirements Coefficients
*1 4 43
Surface Course
Road mix (low stability) Marshall stability 500-1,000 Q.20 - -
Plant Mix (high stability) Marshall stabilityv 2,000 0,44%% - -
Sand asphalt Marshall stability 1,000-1,200 0.40 - -
Base Course
Sand gravel (uncrushed) CBR 20-30 - 0.07%* --
Crushed gravel - 0.10
Crushed stone CBR 105-110 -- 0.14%% -
Water bound macadam -— 0.15-0.20 --
Lime treated CBR - 0.15-0.30 =--
Sand asphalt (hot mix) Marshall stability - 0.30 -
Bituminous treated Marshall stability - 0.34% -
(coarse-graded hot mix)
Cement treated 650 psi 7-day _ - 0.23% -
400-650 psi 7-day - 0.20 -
Less than 400 psi 7-day - 1D =
Subbase
Sandy gravel CBR 20-30 -= .= 0.11*
Sand or sandy-clay - - See
Figure 5

Estimated on basis of AASHO Road Test data.
Based on AASHO Test data. All other coefficients determined by assumption
based on range of other values in the figure.

Datn July 2, 1979 FIGURE 4 ) 1 of 1
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FACILITIES DEVELOPMENT MANUAL Procedure 14-1-1

SURFACE COURSES

Flexible Pavement

The surface course of a flexible pavement consists of a relatively thin layer of
bituminous material placed over a base or a base and subbase course. The
purpose of a surface course is to:

la Resist the abrasive forces of highway traffic.
2. kesist the disintegrating effects of climate.
3. Reduce the amount of surface water penetrating the structure.

4. Provide resistance to deflections in the upper part of the pavement
structure.

s Reduce the shear stresses transmitted to the underlying base course.
6. Provide a skid-resistant and smooth riding surface.

In the design of flexible pavement structures, a full-depth or deep-strenqgth
design in which asphalt mixtures are employed for all or most courses above the
subgrade 1s possible. However, these designs have not shown any distinct
perfornance advantages over equivalent bituminous concrete surfaces and crushed
aggreqgate base pavement structures, thus their use is discouraged due to higher
cost and certain construction disadvantages.

Cther bituminous surfaces such as open-graded friction courses and sprinkle
mixes are available for special uses. These would normally be used anly where
it 1is desirable to provide a skid-resistant surface greater than what can be
obtained from normal bituminous surfaces since costs are higher, especially for
open-graded friction courses.

The utilization of stage construction concepts for asphalt pavement structures
offers arothzr 2alternative in flexible pavement design. This allows thre
cz.serent structure to be built with sufficient stremgth to serve expected

traffic for a few years. Then, as traffic volumes increase, additional layers

cf asphalt are added, as needed, to increase the strength of the pavement
structure.

-
{f stage construction is utilized, the portion of the pavement structure placed
nitially should be equivalent structurally to at least 70 percent of the
ravement structure that would be required for a normal 20-year design life.
Mininun layer thicknesses shown in Subject 5 must also apply.

The Standard Specifications have been revised to permit a wider penetration
range for asphalt cements. As a result of this change, present criteria used to
select grades of asphalt cement for bituminous pavements are being reviewed.
Updated criteria will be issued upon completion of this review.

Recormended flexible pavement designs consisting of bituminous layers exceeding
5-1/¢ inches will require concurrence of the Chief Design Engineer.

Gra FE

Date July 2, 1979 Page 3




Exxon Hecess Keoao

FACILITIES DEVELOPMENT MANUAL Procedure 14-1-5
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FACILITIES DEVELOPMENT MANUAL

Procedure 14-1-5
FLEXIBLE PAVEMENT STRUCTURE DESIGN State of vgconsue Deparpwent of [ravgportation
Elraut *71
Bro.ect 1D Feaera Project Mignway County Cate
CRAN DON Azess Rd| Foresr 7/21/81
Proy gt Nama Qistrct
Exxon Minerals Lo. — Mive/ ML Haess Roao  |wis Dor#7
[ 4

TRAFFIC Traffic Analysis Periog Zo vears
- oatruct.on vear ADT Qesgn vYegr AQT Directional Factor (OF) Lane Distrigution Factar (LOF

goz 8oz o 5 /.0

e Teathic (01 T1 (Lonsti veat A7 ¢ Desan vear ADT) K OF % LOF
8 2
oe 802z . .5 « Jo = Yo/

LOADING (Use charts " 18 Kip Loads for Flexible Pavements' or |8 Kip Loads for County Trunk Highways'’)

Type Trucs Crase ot ADT

ouLrT Nn. of Trucks 18" Lnaas

- .S
-8

< 2,00 X.157 -1
x - .J-ZOLQ_% /'08

15U
51 N « Yot . 3.6/ x.4%% {.77
252 /.0 % “.0! x.84 3.27
52 /-8 5 7.23x .35( _&./5
5 % Design Lane Total |8% Loads per Day / Z‘ 58
DESIGN —m (Use Flexiple Pavernent Design Charts for Pt = 2.5 or 2.0)

Secy Ltapit, Ingex 0eyqn Sioup (nges

2.5

Fros ingea LTI

=

> | z2.52

ALTERNATE DESIGNS - SN

(i) brmate)

Bitumingus Concrete

AC 120-150

S tuminous Road Mix

Jituminous Base Couise (Hot Mix)
dituminous Stabiized Base

o { Stabiized Base

Gravel or Crusned Stone Base

Granular or Subbase

CRUSHED 5 ravel

L[] R
N:‘.“()

| 5.0

Sicie ol aleeviate <o e hed e
For STACED ConsTrRuCTION
ShourLp be

Flacen initrally

Erree #i)
(1) (2)
X 0,44 = /32- -?.O‘-xc,“. os

X 0.20 - " X020+

X 034 = "X 0.34 =

X = o

X 2 x

Tk

X014 "X 0.l4 ¢

= :, Q—

[ —

«sf0 _[.20 /2 - x- 2O
SN = ‘;'_;_é SN = Z-oa
Recommended Alternate 2¢ 52

70% oF Uttimers PRoBmenT STRUCTURE
2.52X.70=.7% SrAee ™ 2Z.oa > /.76

/e
oo 27 BinoER Course Placen /nvitacey wiry /% e Ovsera y
when Mine /Mice CowsTruc Tion

1S CompPlete .
© o P

Date Ju'Iy 2, 1979

FIGURE 6 1ot 1




Site-Generated Traffic (ADT) 2

Total Vehicles
(Trucks & Buses)
% Truck & Buses

Note' 6689, k:’hf Turns

Source: Imman - Foltz

FIGURE I



Two-Way Without the Project With the Project
Traffic (ADT)

Current
Traffic
(UNI VQCRP) A poLe LAKE
(UNINCORP.)
Without the Project With the Project
Future
Traffic
(20 yr.)

(UNI/NCORP.) (ONINCORP,)

Projections of future traffic without the project are based on an assumed
growth rate of 0.95% per year. This number is derived from other work in a
nearby community, but must be regarded as approximate.

The 7% trucks on S.T.H. 55 18 unknown. Based on studies at other locations,
this could range from 7.5 to 12.5% of the total traffic.

FIGURE IT
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Page No, 1 o<t 3
CONTRACT COST ESTIMATE
QO JECT Exxon Minerals Co. — Mine/Mill Access Road
CONTRACT . 21615 LOCATL N Crandon, Wisconsin SR
UATE July 20, 1682 By J. Lacenski
NOTE: Est. does not include (Swamp Creek Bridge)
ITEM i QUANTL [y o UNILIT LTEM COST
T ] Wt 1A
NO. DESCRIL PTLw UNIT COST
1
1
20103 Clearing 12.12 H.A, 1977. 23,961 | 00
20106 Grubbing 12.12 H.A. 2966. 35,948 1 00
1 1
)
i
20503 Unclassified Excavation 86000 C.M. 2.29 196,940 )
1
20505 Marsh Excavation 1800 C.M. 2.62 4,716 1+ 00
1
)
L
1
1
[}
] j
i
1
¥
20811 Select Borrow Exc. 2340 C.M. 3.92 9,173 1 00
i
|
)
1
1
30404 Crushed Aggregate Metric )
Base Course 56700 Ton 3.86 218,862 | 00
i
i
- !
40701 Bituminous Concrete Pavemenf 7216 M.T 29.73 214,532 | 00
s o S : N—
i
]
— ! ——
| 9305 Reinf. Conc. Culvert Pipe i
p Class III .609M (24") 1323 LM 7560 10,002 | 00
1 S B i
P Reinf. Conc. Culvert Pipe '
o SRR . Class III .689 (27'") 25.3 L.M. 98.67 2,496 | 00
! 592929 Reinf. Conec. Culvert Pipe ;
T Class IV .609 (24") 41 L.M. 80.00 "
52264 Reinf. Conc. Apron -Endwall;’r - - T o
L609M (24') | 12 | Each [250.00 3,000 ! 00
N ... PR, ... 0 d e m
- : Reinf. Conc. Apron Endwalls '
52265 o . @ . :
689 (27") J 2 Each ]275.00 550 ! 0o
ssmsuen e v e e e s s !
I
R — ks e
|
I
I




;l Page No, ot 3
." CONTRACT COST ESTIMATE
: PROJECT Exxon Minerals Co. - Mine/Mill Access Road
CUNTRACT 21615 LOCATI1ON Crandon, Wisconsin
DATE July 20, 1982 BY J. Lacenski _
NOTE: Est. does not include (Swamp Creek Bridge)
' ITEH L T T, UNIT oprabd .
l T10UN QUANTITY N ITEM CUST
NO. DESCRIL FT1t UNIT COST
. 60170 Concrete Curb & Gutter :
' .914M (36") Type D 46 L.M. 49,29 25267 1 00
'
!
1 ;
60601 Rip Rap 414 S.M. 29.89 12,375 1 00
I
]
i ;
61406 Anchorages for Steel Plate 6 Fach 150.00 900 ' 00
' Beam Guard i
]
1
:
61408 i © et i e 325 L.M. 39.38 12,798 ! 00
Class A ‘
¥ :
I
[}
Marker Posts for "
' 61422 Right of Way 78 Each 30.00 2,340 J: 00
I
61601 . Woven Wire Fence 2650 LM 7.38 19,557 1 00
' 5
1
:
61801 Maintenance and Repair of 1 L.s. 5,000 5,000 ' 00
‘ Haul Roads i
! H
1 1
H ]
R |
| 62505 Salvaged Topsoil 76113 S.M. 0.25 19,028 1 00
1]
l 62702 Mulching 76113 S.M. | 0.18 13,700 ., 00
e S St NS Jp i
l 62802 Erosion Mat 8000 S.M. 1.44 ;
" —— 1
L —_—
62810 Erosion Bales 1000 Each 7.60 7,600 1 00
1
l — |
T
i
T
' 62902 Fertilizer Type A 2600 K.G. .55 1,430 | 00
o e S S ;
63002 Seeding 1115 T 22 .34 24,909 |} 00
]
' I ) i
i
]
1



Page No, 3 ot 3
CONTRACT COST ESTIMATE
PRQJECT Exxon Minerals Co. - Mine/Mill Access Road
CUNTRACT S, 21615 LOCATLION Crandon, Wisconsin
DATE July 20, 1982 BY J. Lacenski
NOTE: Est. does not include (Swamp Creek Bridge)
ITEH 3 r\LM‘rI‘{' I UNIT LTDT CUST
NO. DESCRI PT1UN < L UNIT COST
63301 Delineator Posts 25 Each 12.96 324 | 00
i
]
63305 Delineators 50 Each 153 7 e
1
|
Wood Posts .102M x .152M x i 1
325 00
63410 3.658M (4"x6"x12') 12 Bach 2300 :
i
63702 Signs, Type 11, Reflective 4.7 S.M. 119.00 559 }oo
1
I
1
1
I
64202 Field Office Type '"B" 1 L.§. 2,500. 2,500 100
I
.
64210 Field Laboratory 1 1,08 1,500 1,500 100
e
i
1
]
i
v )
| !
; 64301 Traffie Control 1 LS 5,000. 5,000 1 00
1
|
L
””30001 2" Tubular Steel Gate H
’ 1.270 x 4.877M (50" x 16') 12 Each 200.00 2,400 100
]
i
I
: !
{ R 1
| | :
i %0003 Settling Basins 2 Each 500 1,000 100
\ T
i i
i 1]
1
30004 Center Line/No Passing/ i
- Lane Marking 14.1 K.M. 900.00 12,690 100
—— 4 :
]
_ L SUB-TOTAL $ 868,500 ! oo
Plus 15% H
Continggncy 130,000 ; 00
T
t :
ESTIMATED CpPST $ 998,500 ! oo
. S g
i I
, :




70" Prestressed Concrete Girders

EXXON MINERALS COMPANY

Final Cost Estimate

Swamp Creek Structure

Excavation and Undercut

Concrete Masonry & Reinforcing

Steel HP Piles
Heavy Rip Rap

10"x42 1b/ft.

Type '"F" Steel Railing

Bearing Pads

Sub-Total

635 1.£. @ $90.00

Lump Sum

323 c.y. @ $300.00
@ $16.00

270 c.y. @ $28.00
@ $50.00

Plus 10% Contingency

Total Estimated Construction Cost

$ 57,150.00
1,000.00
96,900.00
11,200.00
7,560.00
12,900.00
1,000.00

$ 187,710.00

18,770.00

$ 206,480.00
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EXXON MINERALS CO.
MINE/MILL ACCESS ROAD
ALTERNATE #2
FOREST COUNTY
CRANDON, WISCONSIN

STANDARD SPECIFICATIONS

. General. The work under this contract for the construction of Exxon Minerals

Co. Mine/Mill Access Road located between S.T.H. 55 and the proposed mine/mill
site, Forest County, Wisconsin shall be in accordance with the plans, and
shall be executed under the requirements of the State of Wisconsin, Department
of Transportation, Division of Highways, Standard Specifications for Road

and Bridge Construction, Edition of 198l; the attached special provisions

and supplemental instructions.

Scope of Work. The work under this contract shall consist of the construction
of one bridge structure, installing culverts, grading of earthwork, clearing
and grubbing, crushed aggregate base course, bituminous concrete pavement,
curb and gutter, fencing, topsoil, fertilizer, seed and mulch, and all

the work shown on the plans and included in the proposal and contract.

Method of Measurement. All units of measurement shall be by the metric
system using standard SI units. The units of measurement for payment shall
be by the appropriate metric unit listed with the item.

For the purposes of clarity key or basic dimensions, such as for right-of-way
widths, pavement widths and thickness and roadway dimensions, the metric
dimension and unit is shown with the English dimension and unit following

in parenthesis.

Traffic Control. Traffic control and pavement marking and signing shall
be in accordance with the Manual of Uniform Traffic Control Devices Edition
of 1978, U.S. Department of Transportation, Federal Highway Administration.

Environmental. Construction operations in areas of streams and wetlands
shall be in accordance with the State of Wisconsin Department of Natural
Resources and the U.S. Department of the Army Corps of Engineers require-
ments.

Standard Details.

The following indexed standard details shall be considered a part of the
plans and shall be included in this contract.

Inlets, Type 1 and 2

8E4-2 Sod or Masonry and Sod Ditch Checks

8E5-1 Sodded Backslope Flume and Intercepting Embankment
8E7-1 Erosion Mat
8E8-1 Typical Installations of Erosion Bales



8F1-8 Apron Endwalls for Culvert Pipe and Pipe Arch
8F4-2 Joint Ties for Concrete Pipe

9A1-5 Layout Details for At-Grade Side Road Intersections
1241-2 Slope Paving-Structures (Concrete Cast in Place)
12A2-2 Slope Paving-Structures (Crushed Aggregate)
12A3-4 Name Plate-Structures

13A1-3 Concrete Pavement Reinforcement

13B5-1 Pavement Marking

14B2a&b Class "A'" Steel Plate Beam Guard

15A1-3  Marker Posts for Right-of-Way

15A2-2 Delineator Posts, Marker Posts and Delineators
15Bl1-4 Woven Wire Fence

15Cl-6 Construction Barricades and Standard Signs
16A1-3 Landmark Reference Monuments

Wherever the term '"incidental" is used in the plans or specifications,
it shall mean the particular item shall be included in the bid item, but
no additional payment shall be made.

7. Work By Others. The Crandon Telephone Company has existing underground
telephone cables within the project limits.

The Wisconsin Public Service has an existing overhead power line along
S.T.H. 55 and in addition will be constructing a high voltage power line
adjacent to the access road right-of-way.

Utility companies will relocate their respective lines as required along
S.T.H. 55 to provide the necessary clearance.

It is anticipated there will be a minimal amount of conflict.

8. Mobilization. Shall be considered incidental to the project.

9. Finish Roadway. Shall be considered incidental to the project.

10. Construction Sequence. Bituminous paving of the mine/mill access road
may be split into two stages dependent on the construction of the mine/mill
site. Stage I would be a 5.1 cm (2") binder course and Stage II a 2.54
cm (1'") surface course.




SCHEDULE OF BID ITEM>

ftem

No. _ Htem Unit

20101 Clearing o Sta

20102 Clearing o LD

20103 Clearing o Acre

20104 Grubbing - Sta.

20105 Grubbing 1.D.

20106 Grubbing Acre

20201 Roadside Clearing Sua.

20202 | Roadside Clearing Acre

20301

et seq. Removing Old Culvert, Station LS.

20330 Removing Old Culverts Each

20351

et seq. ~ Removing Old Bridge, Suation | LS.

20401 _ Removing Pavement S

20402 Removing Bituminous Surface SY.

20403 Removing Curb E:F. B
20404 Removing Gutler L.F.

20405 | Removing Curb and Gutter LE

20406 Removing Concrete Sidewalk S.Y.

20407 Removing Lip Curb L.E.

20408 | Removing Masonry .Y
20409 | Removing Surlace Drains Each
20410 Removing Railroad Track L.F.

20411 Removing Guardrail L.F

20412 Removing Fence L.F.
20413 | Removing Utility Poles Each
20414 | Removing Manholes Each
20415 | Removing Catch Basins Each

20416 __Removing Inlets Each

20417 Removing Septic Tanks Each

20450 Removing Underground Tanks,

€l seq. Statfom—oe - o LS.

20460

etseq. | Removing Building, Station e
20470

el seq. Removing Buildings, Parcel _ LS o
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SCHEDULE OF BID 14 -MS  Coudiaued SCHEDULE OF BID ITEMS  Continued
Item | Item
No. _ fem | Unit No. ltem Unit
20480 Abandoning Manholes o Each 21220
20481 Abandoning Catch Basins Each et seq. Granular Subbase Course, ___________-Inch |S.Y
20482 Abandoning Inlets B Each 21301 Finishing Roadway LS.
: ‘olls 3 21302
;g‘;z? 2:::::::2;::::1“1 ‘ l(jd;h £t 5eq. Fini‘shing‘ Roadway, Project LS. E
: — § 21401 Obliterating Old Road Sta. !
2090 Sock Excmtion (Y 30403 Crushed Aggregate Base Course CY.
20303 Mungssilicd Eaen a(ian — s ! 30404 Crushed Aggregale Base Course Ton
L Stake Biles and Stone Fences L%, 2 30412 Producing and Stockpiling Crushed Aggregate
20505 Marsh Excavation CY. Base Course Cy
20511 Overhaul o Sta. Yd. 30413 Producing and Stockpiling Crushed Aggregate
20512 Overhaul Yd. Mi. Base Course Ton
20513 Presplitting Rock LF 30415 :auljng and Placing Crushed Aggregate
ase Course CY
206,]0 E:_cav‘a‘uun for Structures, LS 30416 Hauling and Placing Crushed Aggregate
ct seq. i{”“_ﬂ“ B == Base Course Ton
3??5;’ l(:_t?::ratl:on Har STrtoniieg LS 30601 Bituminous Base Course Ton
20630 Excavation for Structures, 30606 Bituminous Base Course Widening Ton
et seq. Retaining Walls __ LS. ] 30706 Concrete Base Course, 6-Inch SY.
20640 Excavation for Structures, Structural Plate 30707 Concrete Base Course, 7-Inch SY.
et seq. Pipe or Pipe Arches, Station LS 30708 Concrete Base Course, 8-Inch SY.
20650 Colferdams LS 30709 Concrete Base Course, 9-Inch’ S.Y.
20801 Borrow Excavation CY. 30726 H.E S. Concrete Base Course, 6-Inch SY
20811 Selecied Birrow Excavation CY. 30727 H.ES. Concrete Base Coaurse, 7-Inch SY.
20901 Granular Backfill CyY. 30728 H.ES. Concrete Base Course, 8-Inch SY.
21101 Preparation of Foundation for Bituminous 30729 HES. (.oncrclc\ Base (.olurse., 9-Inch SY.
Paving LS 30751 Concrete Base Course Widening S.Y.
21102 Preparation of Foundation for Bituminous 3osol Basc Patching SY.
et seq. Paving, Project __ LS 40201 Bituminous Material for Prime Coat Ton
21111 Preparation of Foundation for Concrete 40202 Bituminous Material for Prime Coat Gal.
Pavement LS. ‘ 40203 Bituminous Material [or Tack Coat Ton
21112 Preparation of Foundation for Concrete 40204 Bituminous Material for Tack Coat Gal.
€t seq. Pavement, Project = LS 40401 Bituminous Road Mix Surface 5Y.
21121 Preparation of [oundation for Concrete Base 40402 Bituminous Maicrial for Surface Course Ton
Course LS 40403 Bituminous Material for Surface Course Gal.
21122 Preparation of Foundation for Concrete Base ] 40406 Aggregates for Bituminous Road Mix Surface |C.Y.
£t seq. Course, Projedt e LS 40407 Apggregates for Bituminous Road Mix Surface | Ton
21201 Lirgnular Subluse € purss 2 i 40410 Producing and Stockpiling Aggregates for
21202 Granular Subbase Course Ton ! Bituminous Road Mix Surface CY.
|
S84 . 585



SCHEDULE OF BRI 00 50s Counimed

Item
No. femy oo . ) Unit
40411 Producing and Stockpiling Aggregates for

Bituminous Road Mix Surface Ton
40501 Bituminous Material for Plant Mixes Ton
40502 Bituminous Material for Plant Mixes Gal
40607 Single Aggregate Bituminous Pavement | Ton
40610 Producing and Stockpiling Aggregates for

Single Aggregate Bituminous Pavement Ton
40611 Producing and Stockpiling Aggregates for

| Single Aggregate Bituminous Pavement C.Y

40701 Bituminous Concrete Pavement Ton
40710 Producing and Stockpiling Aggregates for

Bituminous Concrete Pavement Ton -
40711 Producing and Stockpiling Aggregates for

Bituminous Concrete Pavement C.Y.
40801 Aggregate for Seal Coat Cover CY
40802 Aggregate for Seal Coat Cover Ton
40805 Bituminous Material for Scal Coat Ton
40806 Bituminous Material for Seal Coat Gal
40906 Concrete Pavement, 6-Inch sy
40907 Concrete Pavement, 7-Inch SY.
40908 Concrete Pavement. 8-Inch SY.
40909 Concrete Pavement, 9-Inch 8 Y
40910 Concrete Pavement, 10-Inch - SY.
40911 Concrete Pavement, I1-inch SY.
40918 H.ES. Concrete Pavement, 8-Inch SY
40919 H.E.S. Concrete Pavement, 9-Inch SY
40920 H E.S Concrete Pavement, 10-Inch SY
40921 H.E.S. Concrete Pavement, 11-Inch SY.
40930 Concrete Widening SY.
40931 Concrete Driveway SY.
40932 Concrete Alley SY.
40933 Concrete Header SY.
40934 Concrete Surface Drains ) CY.
40935 Concrete Pavement Approach Slab SY.
40940 HES Concrete Widening =Y
40941 H ES. Concrete Driveway - |SY.
40942 HES Concrete Alley Sy
40943 H ES. Concrete Header SY.

586

SCHEDULE OF BID ITEMS - Continued

ltem
No. Item Unit
40944 H.ES. Concrete Surface Drains CY-
40945 H.E.S. Concrete Pavement Approach Slab S.Y.
40950 Concrete Pavement Reinforcement SY.
40951 Continuous Concrete Pavement Reinforcement | S Y.
40960 Pavement Terminal Anchors Each
40970 Pavement Terminal Units Each
50201 Concrete Masonry, Bridges CY
50202 H.ES. Concrete Masonry, Bridges 5
50211 Concrete Masonry, Seal CY.
50220 Preformed Elastomeric Compression
el s¢eq. Joint Sealer ____ __ -Inch L.F.
50230 Protective Surface Treatment Gal.
50303 Prestressed Girder, | Type, 36-Inch L.E
50305 Prestressed Girder, | Type, 45-Inch LF
50307 Prestressed Girder, | Type, 54-Inch L.F
50309 Prestressed Girder, | Type, 70-Inch L.F
50310 Prestressed Girder, Box Type, 17-Inch L.F.
50311 Prestressed Girder, Box Type, 21-Inch L.F.
50312 Prestressed Girder, Box Type, 27-Inch L.F.
50313 Prestressed Girder, Box Type, 33-Inch LF.
50314 Prestressed Girder, Box Type, 39-Inch LF
50316 Prestressed Girder, Box Type, 42-Inch L.F
50320 Prestressed Girder, Slab Type, 12-Inch LF.
50322 Prestressed Girder, Slab Type, [5-Inch L.F.
50324 Prestressed Girder, Slab Type, 18-Inch LF.
50326 Prestressed Girder, Slab Type, 21-Inch L.F.
50401 Concrete Masonry, Culverts CY.
50402 H.E.S. Concrete Masonry, Culverts CY.
50405 Concrete Masonry, Retaining Walls CY.
50406 H.E.S. Concrete Masonry, Retaining Walls CY.
50409 Concrete Masonry, Endwalls cY.
50501 Bar Sieel Reinforcement, Bridges Lb.
50502 Bar Steel Reinforcement, Culverts Lb.
50503 Bar Steel Reinforcement, Retaining Walls Lb.
50504 High-Strength Bar Sicel Reinforcement,

Bridges Lb.
50505 High-Strength Bar Steel Reinforcement,

Culverts Lb.
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SCHEDU L OF BIb di0 vis Coatinued SCHEDULE OF BID ITEMS - Continued
Item - ' Item
o1 S TSRO, ... NNPRO——— 1 - (| S—— No. Item Unit
50506 High-Strength Bar Steel Reinforcement, 51120 Steel Piling, Delivered and Driven, HP
Retaining Walls R Lb. 8-1nch 36 Pound L.F.
50510 Coated High-Strength Bar Steel 51121 Steel Piling, Delivered and Driven, HP
Reinforcement Benrcers Ilb. 10-Inch 42 Pound L.F.
50601 Structural Carbon Steel o Lb 51122 Steel Piling, Delivered and Driven, HP
50606 High-Strength Structural Steel o Lb 12-Inch 53 Pound L.F.
50610 Steel Castings Lb 51123 Steel Piling, Delivered and Driven, HP
5 : e e 12-Inch 73 Pound LF.
50611 Carbon Steel Forgings Lb. s - -
. Castings S _Lk 50124 Steel Piling, Delivered and Driven, HP
50612 Bronze Castings e b. 14-Inch 73 Pound LF.
1o o e
30614 L‘ub“L‘“Ld Bronze Flajes L.b, 51205 Steel Sheet Piling. Delivered S F.
50615 Sheet Copper Lb 51206 Steel Sheet Piling, Driven SF.
50616 Sheet Zinc ) o l.b.. _ 51320
50621 Bearing Pads |SF et seq. Pipe Railing, Structure LS.
30625 | Bearing Pads, Elastomeric USRI 1., S 51330
50702 Treated Lumber and Timber M.B.M. ¢t seq. Steel Railing, Structure L.S.
50801 Untreated Timber Test Piling, 51340 Tubular Railing, Type F,
et seq Structure S LS et seq. Structure 1S,
50810 Untreated Timber Piling, Delivered JLE ; 51350 Tubular Railing, Type H,
; 50813 Untreated Timber Piling, Driven LF £t seq. Structure e LS.
50816 Treated Timber Piling, Delivered I F 5:360 ;"bul‘" Railing, Type J,
& seq. 5 Sz s
50820 Treated Timber Piling, Driven LF. €. lruc_tun.: A ; £
- ¢ : B 51370 Steel Railing, Type W,
50830 Treated Timber Test Piling, Siriciiie LS
et seq. SHOSHTE oo LS. 51401 Flooé Disias. T A F. -
i :
50840 | Preboring, Timber Piling LF r Draias, Type ch
% e R 51402 Floor Drains, Type B Each
50901 Deck Preparation SY. - 5
x ; e 51404 Floor Drains, Type G Each
50905 Deck Cleaning SY. = ; B
‘ _ 51405 Floor Drains, Type GC Each
50910 Joint Repair SY. 51406 Floor Drains. T HC F
rains, -
50915 Concrete Surface Repair - o SF. 51410 Yp< €
50920 Full-Depth Deck Repair Y. i iy Deck Drains, Structure &
50925 Concrete Masonry, Overlay Gy 7 51426 Downspout, 6-Inch LF
51020 P_rcbu-ring. (.'.'N'-in-l’!acc (_‘.oncrclf: Piling LF 51501 Open Steel Grid Floor, 2-Inch SFE
51030 [()aslmf(l]dg(.: ;)m‘:;clc Piling, Delivered and | 51505 Open Steel Grid Floor, 3-Inch SFE
riven. 10-3/3-Inc ~ : e 51510 | Open Steel Grid Floor, 4-Inch SF !
51031 Cast-in-Place Concrete Piling. Delivered and —
Driven, 12-Inch LF 51515 Open Steel Grid Floor, 5-Inch I SFE
51032 Cast-in-Place Concrete Piling, Delivered and 31520 Concrete Frlllcd Steel Grid Floor, 2-inch S.F.
Driven. Tk bich LF B 51525 Concrete Filled Steel Grid Floor, 3-Inch SF
51033 Cast-in-Place Concrete Piling. Delivered and 31530 Concrete Filled Steel Grid Floor, 4-Inch SF
| Driven, 16-lnch_ JLF.__ ‘ 51535 Concrete Filled Steel Grid Floor, 5-Inch S F.
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Contiaued
Item
No. ltem 1 Unit
51601 Dampprooling B SY.
51602 Membrane Waterproofing. 2-Ply | SY.
51603 Membrane Waterproofing, 3-Ply S.Y.
51701
et seq Painting Structure, Structure LS.
51730 Structure Maintenance Painting, Class A,
et seq. Structure LS.
51740 Structure Maintenance Painting, Class B,
ct seq. Steueture. ..., o LS.
51801 Mortar Rubble Masonry CY.
52001 Culvert Pipe, Class 111, 12-Inch L.F.
52002 Culvert Pipe, Class 11, 15-Inch L.F.
52003 Culvert Pipe, Class 111, 18-Inch L.F.
52004 Culvert Pipe, Class 111, 21-Inch L.F.
52005 Culvert Pipe, Class I11, 24-Inch L.F.
52007 Culvert Pipe, Class 111, 30-Inch L.F.
52009 Culvert Pipe, Class 11, 36-Inch L.F.
52010 Culvert Pipe, Class 111, 42-Inch L.F.
52011 Culvert Pipe, Class 111, 48-Inch LF
52012 Culvert Pipe, Class 111, 54-1nch L.F.
! 52013 Culvert Pipe, Class 111, 60-Inch L.F
52015 Culvert Pipe, Class 11, 72-Inch LF
52017 Culvert Pipe, Class 111, 84-Inch L.F.
52021 Culvert Pipe. Class 1V, 12-Inch LF.
52022 Culvert Pape, Class IV, 15-Inch L.F.
52023 Culvert Pipe, Class IV, 18-Inch L.F.
52024 Culvert Pipe, Class 1V, 21-inch L.F.
52025 Culvert Pipe, Class 1V, 24-1nch LE
52027 Culvert Pipe, Class IV, 30-Inch L.F.
52029 Culvert Pipe, Class 1V, 36-Inch L.F.
52030 Culvert Pipe, Class IV, 42-Inch LF.
52031 " Culvert Pipe, Class 1V, 48-Inch L.F.
52032 Culvert Pipe, Class 1V, 54-Inch L.F.
52033 Culvert Pipe, Class 1V, 60-Inch L.F
52035 Culvert Pipe, Class 1V, 72-Inch L.F
52037 Culvert Pipe, Class 1V, 84-Inch L.F.
52041 Culvert Pipe, Class V, 12-Inch L.F.
it 52042 Culvert Pipe. Class V, 15-Inch L.F.
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No. Item Unit

52043 Culvert Pipe, Class V, 18-Inch L.F.

52044 Culvert Pipe, Class V, 21-Inch LiF.

52045 Culvert Pipe, Class V, 24-Inch L.F.

52047 Culvert Pipe, Class V, 30-Inch L.F.

52049 Culvert Pipe, Class V, 36-Inch L.F.

52050 Culvert Pipe, Class V, 42-Inch L.F.

52051 Culvert Pipe, Class V, 48-Inch L.F.

52052 Culvert Pipe, Class V, 54-Inch L.F.

52053 Culvert Pipe, Class V, 60-Inch L.E.

52055 Culvert Pipe, Class V, 72-Inch L.F.
52056 Culvert Pipe, Class V, 84-Inch L.F.

52059 Apron Endwalls for Culvert Pipe, 12-Inch Each
52060 Apron Endwalls for Culvert Pipe, 15-Inch Each
52061 Apron Endwalls for Culvert Pipe, 18-Inch Each
52062 Apron Endwalls for Culvert Pipe, 21-Inch Each
52063 Apron Endwalls for Culvert Pipe, 24-Inch Each
52065 Apron Endwalls for Culvert Pipe, 30-Inch Each
52067 Apron Endwalls for Culvert Pipe, 36-Inch Each
52068 Apron Endwalls for Culvert Pipe, 42-Inch Each
52069 Apron Endwalls for Culvert Pipe, 48-Inch Each
52070 Apron Endwalls for Culvert Pipe, 54-Inch Each
52071 Apron Endwalls for Culvert Pipe, 60-Inch Each
52072 Apron Endwalls for Culvert Pipe, 72-Inch Each
52073 Apron Endwalls for Culvert Pipe, 84-Inch Each
52075 Pipe Cattle Pass L.F.

52103 Corrugated Steel Culvert Pipe, 12-Inch LF.

52104 Corrugated Steel Culvert Pipe, 15-Inch L.E

52105 Corrugated Steel Culvert Pipe, 18-Inch L.F.

52106 Corrugated Steel Culvert Pipe, 21-Inch L.F.

52107 Corrugated Steel Culvert Pipe, 24-Inch LF

52109 Corrugated Steel Culvert Pipe, 30-Inch L.F.

52111 Corrugated Steel Culvert Pipe, 36-Inch L.F.

52112 Corrugated Steel Culvert Pipe, 42-Inch L.F.

52113 Corrugated Steel Culvert Pipe, 48-Inch L.F.

52114 Corrugated Steel Culvert Pipe, 54-Inch L.F.

52115 Corrugated Sicel Culvert Pipe, 60-Inch L.F.

52117 Corrugated Steel Culvert Pipe, 72-Inch L.F.
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SCHEDULE OF BID ITEMS - Continued

Item
No. ftem | Unit
52118 Corrugated Sicel Culvert Fipe, 84-luch L.F.
52119 Corrugated Steel Culvert Pipe, 96-Inch LF.
52135 Corrugated Steel Pipe Arch, 17x13-Inch L.F
52136 Corrugated Steel Pipe Arch, 21x15-Inch LF.
52137 Corrugated Steel Pipe Arch, 24x18-Inch L.F.
52138 Corrugated Steel Pipe Arch, 28x20-Inch LF
52139 Corrugated Steel Pipe Arch, 35x24-Inch L.F
52140 Corrugated Steel Pipe Arch, 42x29-Inch LF
52141 Corrugated Steel Pipe Arch, 49x33-Inch ‘LF.
52142 Corrugated Steel Pipe Arch, 57x38-Inch LF
52143 Corrugated Steel Pipe Arch, 64x43-Inch L.F.
52144 Corrugated Steel Pipe Arch, 71x47-Inch L.F.
52145 Steel Apron Endwalls for Culvert Pipe,
12-Inch Each
52146 Steel Apron Endwalls for Culvert Pipe,
15-Inch Each
52147 Steel Apron Endwalls for Culvert Pipe,
18-Inch Each
52148 Steel Apron Endwalls for Culvert Pipe,
21-Inch Each
" 52149 Steel Apron Endwalls for Culvert Pipe,
! 24-Inch Each
|‘ 52150 Steel Apron Endwalls for Culvert Pipe,
! 30-Inch Each
52151 Steel Apron Endwalls for Culvert Pipe,
36-Inch Each
52152 Steel Apron Endwalls for Culvert Pipe,
42-Inch Each
52153 Steel Apron Endwalls for Culvert Pipe,
48-Inch Each
52154 Steel Apron Endwalls for Culvert Pipe,
54-Inch Each
52155 Steel Apron Endwalls for Culvert Pipe,
60-Inch Each
52157 Steel Apron Endwalls for Culvert Pipe,
72-Inch Each
52159 Steel Apron Endwalls for Culvert Pipe,
. 84-Inch Each
52161 Steel Apron Endwalls for Pipe Arch,
17x13-1nch Each
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52162 Steel Apron Endwalls for Pipe Arch,

21x15-Inch Each
52163 Steel Apron Endwalls for Pipe Arch,

24x18-Inch Each
52164 Steel Apron Endwalls for Pipe Arch,

28x20-Inch Each
52165 Steel Apron Endwalls for Pipe Arch,

35x24-Inch Each
52166 Steel Apron Endwalls for Pipe Arch,

42x29-Inch Each
52167 Steel Apron Endwalls for Pipe Arch,

49x33-Inch Each
52168 Steel Apron Endwalls for Pipe Arch,

57x38-Inch Each
52169 Steel Apron Endwalls for Pipe Arch,

64x43-Inch Each
52170 Steel Apron Endwalls for Pipe Arch,

71x47-Inch Each
52175 Corrugated Steel Pipe Cattle Pass L.F.
52201 Reinforced Concrete Culvert Pipe, Class T,

12-Inch L.F.
52202 Reinforced Concrete Culvert Pipe, Class I11,

15-Inch L.F.
52203 Reinforced Concrete Culvert Pipe, Class 111,

18-Inch L.F.
52204 Reinforced Concrete Culvert Pipe, Class 11,

21-Inch L.F.
52205 Reinforced Concrete Culvert Pipe, Class 11,

24-Inch L.F.
52206 Reinforced Concrete Culvert Pipe, Class 111,

27-Inch L.F.
52207 Reinforced Concrete Culvert Pipe, Class 111,

30-Inch L.F.
52209 Reinforced Concrete Culvert Pipe, Class 111,

36-Inch L.F.
52210 Reinforced Concrete Culvert Pipe, Class I,

42-Inch L.F.
52211 Reinforced Concrete Culvert Pipe, Class 111,

48-Inch L.F.
52212 Reinforced Concrete Culvert Pipe, Class 11,

54-Inch L.F.
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em | ltem
No. Itenn ] Unit No. Item Unit
52213 Reinforced Concrete Culvert Pipe, Class I, 52237 Reinforced Concrete Culvert Pipe, Class 1V,

60-Inch ~ L.F. 60-Inch L.F.
52214 Reinforced Concrete Culvert Pipe, Class 111, 52238 Reinforced Concrete Culvert Pipe, Class 1V,

66-1nch LF 66-Inch L.F.
52215 Reinforced Concrete Culvert Pipe, Class 11, 52239 Reinforced Concrete Culvert Pipe, Class 1V,

72-Inch LF. 72-Inch L.F.
52216 Reinforced Concrete Culvert Pipe, Class 111, 52240 Reinforced Concrete Culvert Pipe, Class IV,

78-Inch ) LF. 78-Inch L.F.
52217 Reinforced Concrete Culvert Pipe, Class 111, 52241 Reinforced Concrete Culvert Pipe, Class 1V,

84-Inch L.F 84-Inch L.F.
52218 Reinforced Concrete Culvert Pipe, Class 111, 52244 Reinforced Concrete Culvert Pipe, Class V,

90-Inch L.F. 12-Inch L.F.
52219 Reinforced Concrete Culvert Pipe, Class 1, 52245 Reinforced Concrete Culvert Pipe, Class V,

96-Inch L.F. 15-Inch L.F.
52220 Reinforced Concrete Culvert Pipe, Class 11, 52246 Reinforced Concrete Culvert Pipe, Class V,

102-Inch L.F. 18-Inch L.F.
52221 Reinforced Concrete Culvert Pipe, Class 111, 52247 Reinforced Concrete Culvert Pipe, Class V,

108-Inch LF 21-Inch L.F.
52225 Reinforced Concrete Culvert Pipe, Class 1V, ) 52248 Reinforced Concrete Culvert Pipe, Class V,

12-Inch L.F. 24-Inch L.F.
52226 Reinforced Concrete Culvert Pipe, Class 1V, 52249 Reinforced Concrete Culvert Pipe, Class V,

15-Inch L.F. 27-Inch LF.
52227 Reinforced Concrete Culvert Pipe, Class 1V, 52250 Reinforced Concrete Culvert Pipe, Class V,

18-Inch L.F. 30-Inch L.F.
52228 Reinforced Concrete Culvert Pipe, Class IV, 52252 Reinforced Concrete Culvert Pipe, Class V,

21-Inch L.F. 36-Inch L.F.
52229 Reinforced Concrete Culvert Pipe, Class 1V, 52253 Reinforced Concrete Culvert Pipe, Class V,

24-Inch L.E 42-Inch L.F.
52230 Reinforced Concrete Culvert Pipe, Class IV, . 52254 Reinforced Concrete Culvert Pipe, Class V,

27-Inch L.F. ) 48-Inch L.F.
52231 Rewnforced Concrete Culvert Pipe, Class 1V, 52255 Reinforced Concrete Culvert Pipe, Class V,

30-Inch L.F. \ 54-Inch L.F.
52233 Reinforced Concrete Culvert Pipe, Class IV, 52256 Reinforced Concrete Culvert Pipe, Class V, ;

36-Inch LF. 60-Inch L.F. :
52234 Reinforced Concrete Culvert Pipe, Class 1V, 52257 Reinforced Concrete Culvert Pipe, Class V,

42-Inch L.F. 66-Inch L.F.
52235 Reinforced Concrete Culvert Pipe, Class 1V, 52258 Reinforced Concrete Culvert Pipe, Class V,

48-Inch L.F. 72-Inch LF.
52236 Renforced Concrete Culvert Pipe, Class 1V, 52259 Reinforced Concrete Culvert Pipe, Class V,

54-Inch L.F. : 84-Inch L.F.
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SCHEDULE OF BID ITEMS - Continued

Item
No. em | Unit
52260 Reinforced Concrete Apron Endwalls for
_Culvert Pipe, 12-Inch Each
52261 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 15-lach Each
52262 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 18-Inch . Each
52263 Reinlorced Concrete Apron Endwalls for
Culvert Pipe, 21-Inch Each
52264 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 24-Inch Each
52265 Reinforced Concrete Apron Endwalls for
Culvert Pipe. 27-Inch Each
52266 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 30-Inch Each
52267 Reinforced Concrete Apron Endwalls for
Culvert Pipe. 36-Inch Each
f 52268 Reinforced Concrete Apron Endwalls for
| Culvert Pipe, 42-Inch Each )
: 52269 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 48-Inch Each
52270 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 54-1nch Each
52271 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 60-Inch Each
52272 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 66-Inch Each
52273 Reinforced Concrete Apron Endwalls for
Culvert Pipe, 72-Inch Each
52274 * Reinforced Concrete Apron Endwalls for
Culvert Pipe, B4-Inch Each
52275 Reinforced Concrete Pipe Cattle Pass LF.
52403 Salvaged Culvert Pipe, 12-Inch LF.
52404 Salvaged Culvert Pipe, 15-Inch L.F.
52405 Salvaged Culvert Pipe, 18-Inch L.F .
52406 Salvaged Culvert Pipe, 21-Inch L.E
52407 Salvaged Culvert Pipe, 24-Inch LF
52408 | Salvaged Culvert Pipe, 27-Inch L.E.
52409 _Salvaged Culvert Pipe, 30-Inch LF
52410 Salvaged Culvert Pipe, 33-Inch LF
52411 Salvaped Culvert Pipe, 36-Inch LF
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52412 Salvaged Culvert Pipe, 42-Inch L.F.
52413 Salvaged Culvert Pipe, 48-Inch L.F.
52414 Salvaged Culvert Pipe, 54-Inch L.F.
52415 Salvaged Culvert Pipe, 60-Inch L.F
52416 Salvaged Culvert Pipe, 66-Inch L.F.
52417 Salvaged Culvert Pipe, 72-Inch LE
52418 Salvaged Culvert Pipe, 78-Inch L.F.
52419 Salvaged Culvert Pipe, 84-Inch LF
52420 Salvaged Culvert Pipe, 90-Inch L.F
52421 Salvaged Culvert Pipe, 96-Inch L.F.
52422 Salvaged Culvert Pipe, 102-Inch LF.
52423 Salvaged Culvert Pipe, 108-Inch L.F.
52430 Salvaged Corrugated Steel Pipe Arch,

18x11-Inch L.F.
52431 Salvaged Corrugated Steel Pipe Arch,

22x13-Inch L.F.
52432 Salvaged Corrugated Steel Pipe Arch,

25x16-Inch L.F.
52433 Salvaged Corrugated Steel Pipe Arch,

29x18-Inch LF
52434 Salvaged Corrugated Steel Pipe Arch,

36x22-Inch L.F.
52435 Salvaged Corrugated Steel Pipe Arch,

43x27-Inch L.F.
52436 Salvaged Corrugated Steel Pipe Arch,

50x31-Inch L.F.
52437 Salvaged Corrugated Steel Pipe Arch,

58x36-Inch L.F.
52438 Salvaged Corrugated Steel Pipe Arch,

65x40-Inch L.F.
52439 Salvaged Corrugated Steel Pipe Arch,

72x44-Inch L.F.
52445 Salvaged Pipe Cattle Pass L.F.
52503 Corrugated Aluminum Culvert Pipe, 12-Inch | L.F.
52504 Corrugated Aluminum Culvert Pipe, 15-Inch L.F.
52505 Corrugated Aluminum Culvert Pipe, 18-Inch L.F.
52506 Corrugated Aluminum Culvert Pipe, 21-Inch | L.F.
52507 Corrugated Aluminum Culvert Pipe, 24-Inch L.F.
52508 Corrugated Aluminum Culvert Pipe, 30-fnch | L.F.
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Item
No. : bem. oo QM
52509 Corrugated Aluminum Culvert Pipe, 36-Inch | L F.
52510 Corrugated Aluminum Culvert Pipe, 42-Inch | L F.
52511 Corrugated Aluminum Culvert Pipe, 48-1nch LF
52512 Corrugated Aluminum Culvert Pipe, 54-Inch L F.
52513 Corrugated Aluminum Culvert Pipe, 60-Inch | L F.
52514 . Corrugated Aluminum Culvert Pipe, 72-Inch L.F
52515 Corrugated Aluminum Culvert Pipe, 84-Inch | L F.
52550 Mectal Apron Endwalls for Aluminum Culvert
| Pipe 12-Inch Each
52551 Metal Apron Endwalls for Aluminum Culvert
Pipe, 15-Inch Each
52552 Metal Apron Endwalls for Aluminum Culvert
Pipe, 18-Inch Each
52553 Metal Apron Endwalls for Aluminum Culvert
Pipe, 21-Inch Each
52554 Metal Apron Endwalls for Aluminum Culvert
Pipe, 24-Inch | Each
52555 Mectal Apron Endwalls for Aluminum Culvert
Pipe, 30-Inch Each
52556 Metal Apron Endwalls for Aluminum Culvert
Pipe, 36-Inch | Each
52557 Metal Apron Endwalls for Aluminum Culvert
Pipe, 42-Inch Each
52558 Metal Apron Endwalls for Aluminum Culvert
Pipe, 48-Inch Each
52559 Metal Apron Endwalls for Aluminum Culvert
i Pipe, 54-Inch Each
: 52560 Metal Apron Endwalls for Aluminum Culvert
Pipe, 60-Inch Each
i 52561 Metal Apron Endwalls for Aluminum Culvert
‘ Pipe, 72-Inch Each
52562 Metal Apron Endwalls for Aluminum Culvert
Pipe, 84-Inch Each
52701 Structural Plate Pipe, 60-Inch L.F.
52702 Structural Plate Pipe, 72-Inch LF
52703 Structural Plate Pipe, 84-Inch LF.
52704 Structural Plate Pipe, 96-Inch LF.
52705 Structural Plate Pipe, 108-Inch L.F
52706 Structural Plate Pipe, 120-Inch LF
52707 Structural Plate Pipe, 132-Inch LF
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52708 Structural Plate Pipe, 144-Inch L.F.
52709 Structural Plate Pipe, 156-Inch L.F.
52710 Structural Plate Pipe, 168-Inch L F.
52711 Structural Plate Pipe, 180-Inch LF.
52721 Structural Plate Pipe Arch, 6-Ft. Span LF
52122 Structural Plate Pipe Arch, 7-Ft. Span L.F.
52723 Structural Plate Pipe Arch, 8-Ft. Span LF
52724 Structural Plate Pipe Arch, 9-Ft. Span L.F.
52125 Structural Plate Pipe Arch, 10-Ft. Span 8
52726 Structural Plate Pipe Arch, 11-Ft. Span L.F.
52127 Structural Plate Pipe Arch, 12-Ft. Span L.F.
52728 Structural Plate Pipe Arch, 13-Ft. Span LF
52729 Structural Plate Pipe Arch, 14-Ft. Span L.F.
52730 Structural Plate Pipe Arch, 15-Ft. Span L.F
52731 Structural Plate Pipe Arch, 16-Ft. Span L.F.
52732 Structural Plate Pipe Arch, 16.5-Ft. Span L.E.
60101 Concrete Curb, Type A LF.
60102 Concrete Curb, Type D L.F.
60103 Concrete Curb, Type G L.F.
60104 Concrete Curb, Type J L.F.
60119 Concrete Curb and Gutter, 18-Inch, Type A LF
60120 Concrete Curb and Gutter, 18-Inch, Type D L.F.
60123 Concrete Curb and Gutter, 30-Inch, Type A L.F.
60133 Concrete Curb and Gutter, 30-Inch, Type D L.F.
60135 Concrete Curb and Gutter, 30-Inch, Type G L.F.
60136 Concrete Curb and Gutter, 30-Inch, Type J L.F
60140 Concrete Curb and Gutter, 30-Inch, Type K L.F.
60150 Concrete Curb and Gutter, 30-Inch, Type L LF
60160 Concrete Curb and Gutter, 36-Inch, Type A L.F.
60170 Concrete Curb and Gutter, 36-Inch, Type D LF
60204 Concrete Sidewalk, 4-Inch SF
60205 Concrete Sidewalk, 5-Inch SF.
60206 Concrete Sidewalk, 6-Inch S.F.
60210 Concrete Loading Zone S.F.
60215 Concrete Steps S.F.
60224 Concrete Safety Islands SF.
60301 Concrete Barrier LF
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G404, 3, Slope Pavinp Conerete .. . . oo | S¥Y, ..
60405 Slope Paving, Crushed Apgregate SY.
60503 Mortar Rubble Ditch Checks CY
60504 Concrete Ditch Checks C.Y
60601 Riprap - C.Y.
60602 Heavy Riprap - eN.
60603 _Grouted Riprap cy
60701 Nonremnforced Concrete Pipe, Class 1, Storm
Sewer, 6-1nch LF.
60702 Nonreinforced Concrete Pipe, Class 1, Storm
Sewer, 8-Inch [
60703 Nonreinlorced Concrete Pipe, Class I, Storm
Sewer, 10-Inch LF
60704 Nonreinforced Concrete Pipe, Class I, Storm
Sewer, 12-Inch L.F.
60705 Nonreinforced Concrete Pipe, Class 1, Storm
Sewer, 15-Inch LF
60706 Nonreinforced Concrete Pipe, Class 1, Storm
Sewer, 18-1nch  LF
60707 Nonrcinforced Concrete Pipe, Class I, Storm
Sewer, 21-Inch LF
60708 Nonreinforced Concrete Pipe, Class I, Storm
Sewer, 24-Inch LE
60711 Nonreinforced Concrete Pipe, Class HE, Storm
Sewer, 6-Inch 1.F
60712 Nonreinforced Concrete Pipe, Class 11, Storm
Sewer, B-Inch L.F.
60713 Nonremnforced Concrete Pipe, Class 11, Storm
Sewer, 10-Inch LF
60714 Nonreinforced Concrete Pipe. Class HI, Storm
Sewer, 12-Inch LF.
60715 Nonreinforced Concrete Pipe, Class HE Storm
Sewer, 15-Inch LE
60716 Nonreinforced Concrete Pipe, Class HIL Storm
| Sewer, 18-Inch LF .
60717 Nonreinforced Concrete Pipe, Class T, Storm
Sewer, 21-Inch LF
60718 Nonreinforced Concrete Pipe, Class 11 Storm
Sewer, 24-Inch I.F
60733 | ABS Compesite Pipe Storm Sewer, 8-Inch | LF
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60734 ABS Composite Pipe Storm Sewer, 10-Inch L.F.
60735 ABS Composite Pipe Storm Sewer, 12-Inch L.F.
60736 ABS Composite Pipe Storm Sewer, 15-Inch L.F.
60801 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 12-Inch LF.
60802 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 15-Inch L.F.
60803 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 18-Inch L.F.
60804 Reinforced Concrete Pipe, Class 1, Storm

Sewer, 21-Inch L.F.
60805 Retnforced Concrete Pipe, Class H, Storm

Sewer, 24-Inch L.F.
60806 Reinforced Concrete Pipe, Class I, Storm

Sewer, 27-Inch LF.
60807 Reinforced Concrete Pipe. Class I, Storm

Sewer, 30-Inch L.F.
60809 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 36-Inch L.F.
60810 Reinforced Concrete Pipe, Class [F Storm

Sewer, 42-Inch L.F.
60811 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 48-Inch LF
60812 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 54-Inch L.E.
60813 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 60-Inch L.E.
60814 Reinforced Concrete Pipe, Class 1, Storm

Sewer, 66-Inch L.F.
60815 Reinforced Concrete Pipe. Class 11, Storm

Sewer, 72-Inch L.F.
60816 Reinforced Concrete Pipe, Class 1, Storm

Sewer, 78-Inch LF.
60817 Reinforced Concrete Pipe, Class 1, Storm

Sewer, 84-Inch L.F.
60818 Reinforced Concrete Pipe, Class [, Storm

Sewer, 90-1nch LF.
60819 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 96-Inch L.F.
60820 Reinforced Concrete Pipe, Class [, Storm

Sewer, 102-Inch L.F.
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60821 Reinforced Concrete Pipe, Class M, Stora

Sewer, 108-Inch 4 LE,
60825 Reinforced Concrete Pipe, Class 1H, Storm

Sewer, 12-Inch o L.F
60826 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 15-Inch L.F.
60827 Reinforced Concrete Pipe, Class HI, Storm

Sewer, 18-Inch . LF.
60828 Reinforced Concrete Pipe, Class HI, Storm

Sewer, 21-Inch L.F.
60829 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 24-Inch L.F
60830 Reinforced Concrete Pipe, Class 1H, Storm

Sewer, 27-Inch L.F
60831 Reinforced Concrete Pipe, Class I, Storm

Sewer, 30-Inch L.E
60833 Reinforced Concrete Pipe, Class I, Storm

Sewer, 36-Inch L.F.
60834 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 42-Inch L.F.
60815 Rewlorced Concrete Pipe, Class 11, Storm

Sewer, 48-Inch L F.
60836 Reinforced Concrete Pipe, Class 111, Storm

Sewer, 54-Inch L.F.
60837 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 60-Inch L.F.
60838 Reinforced Concrete Pipe, Class 111, Storm

Sewer, 66-Inch L.E.
60839 Reinforced Concrete Pipe, Class L1, Storm

__Sewer, 72-Inch LF

60840 Renforced Concrete Pipe, Class 11, Storm

Sewer, 18-Inch L.F.
60841 Remnforced Concrete Pipe, Class 1, Storm

Sewer, 84-Inch o Ly
60842 Reinforced Concrete Pipe, Class TH, Storm

Sewer, 90-Inch LF.
60843 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 96-Inch L.F.
60844 Reinforced Concrete Pipe, Class 11, Storm

Sewer, 102-Inch LF
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No. Item Unit
60845 Reinforced Concrete Pipe, Class 1, Storm

Sewer, 108-Inch L.F.
60850 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 12-Inch LF.
60851 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 15-Inch L.F.
60852 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 18-Inch L:E.
60853 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 21-Inch L.F.
60854 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 24-Inch L.F.
60855 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 27-Inch L.F.
60856 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 30-Inch L.F.
60858 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 36-Inch L.F.
60859 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 42-1nch L.F.
60860 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 48-Inch L.Fl
60861 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 54-Inch L.F.
60862 Reinforced Concrete Pipe, Class IV, Storm

Sewer, 60-Inch L.F.
60863 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 66-Inch L.F.
60864 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 72-Inch L.F.
60865 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 78-Inch L.F.
60866 Reinforced Concrete Pipe, Class 1V, Storm

Sewer, 84-Inch L.F.
60870 Reinforced Concrete Pipe, Class V., Storm

Sewer, 12-Inch L.F.
60871 Reinforced Concrete Pipe, Class V, Storm

Sewer, 15-Inch L.F.
60872 Reinforced Concrete Pipe, Class V, Storm

Sewer, 18-Inch L.F.
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60873 Reinforced Concrete Pipe, Class V| Stoin 61103 Catch Basins, Type 3 Each
Sewer, 21-Inch | LF 61105 Catch Basins, Type 5 Each
60874 Reinforced Concrete Pipe, Class V., Storm 61110 Manholes, Type 1 Each
Sewer, 24-Inch L.F_ 61111 Manholes, Type 2 Each
60875 Reinforced Concrete Pipe, Class V, Storm 61112 Manholes, Type 3 Each
Sewer, 27-Inch LF
==t ; : 3 _ — 61113 Manholes, Type 5 Each
60876 !‘lcmforccd Concrete Pipe. Class V, Storm 61115 Manholes, Type 6 Each
Sewer, 30-Inch L.F. 1
60878 Renforced Concrete Pipe, Class V, Storm 61121 Inlets, Type | Each
Sewer, 36-Inch LF 61122 Inlets, Type 3 Each
60879 Reinforced Concrete Pipe. Class V. Storm 61123 Inlets, Type 8 Each
Sewer, 42-Inch L.F 61124 Inlets, Type 9 Each
60880 Reinforced Concrete Pipe, Class V, Storm 61125 Inlets, Type 10 Each
Scwer, 48-Inch i LF 61126 Inlets, Type 11 Each
60881 l}einfurccd Concrete Pipe, Class V, Storm 61127 Reconstructing Catch Basins Each
seser, 28 loch : - A 2. - 61128 Reconstructing Manholes Each
60882 F‘(emfurced Concrete Pipe, Class V, Storm ‘ 61129 Recoustiucting Inleis Each
Sewer, 60-Inch L.F.
60883 Renforced Concrete Pipe, Class V., Storm oL13| Catch Basin Covers, Type A Each
Sewer, 66-Inch LF. 61132 Catch Basin Covers, Type B Each
60884 Reinforced Concrete Pipe, Class V, Storm 61133 Catch Basin Covers, Type C Each
Sewer, 72-Inch 1 LFE 61135 Catch Basin Covers, Type F Each
60921 Relaid Storm Scwer, 6-Inch L:F 61137 Catch Basin Covers, Type H Each
60922 Relaid Storm Sewer, 8-1nch LF 61140 Catch Basin Covers, Type WM Each
60923 Relaid Storm Sewer, 10-Inch ILF 61147 Inlets, Type 2 Each
60924 Relaid Storm Sewer, 12-Inch LF. 61151 Manhole Covers, Type J Each
60925 Relaid Storm Sewer, 15-Inch L.F 61152 Manhole Covers, Type K Each
60926 Relaid Storm Sewer. 18-1nch LF 61153 Manhole Covers, Type L Each
60927 Relaid Storm Sewer, 21-Inch |l LF 61154 Manhole Covers, Type M Each
60928 Relaid Storm Sewer, 24-Inch LF 61161 Inlet Covers, Type A Each
60930 Relaid Storm Sewer, 30-1nch L.F. 61162 Inlet Covers, Type B Each
60932 Relaid Storm Sewer, 36-1nch B LF 61163 Inlet Covers, Type C Each
60933 Relaid Storm Sewer, 42-Inch ILF . 61165 Inlet Covers, Type F Each
60934 Relaid Storm Sewer, 48-1nch | LFE 61167 Inlet Covers, Type H Each
60936 Relaid Storm Sewer, 60-Inch L.F. 61170 Inlet Covers, Type MS Each
60938 Relaid Storm Sewer, 72-Inch LE 61171 Inlet Covers, Type WM Each
60940 Relaid Storm Sewer, 84-Inch L.F. 61181 | Adjusting Catch Basin Covers Each
61101 Catch Basins, Type | Each 61182 Adjusting Manhole Covers Each
61102 Catch Basins, Type 2~ Each 61183 Adjusting Inlet Covers Each
: 604 605




SCHELULE UF biis 02 o MS U suttlaad

Item

Na. | RS |- g | Unit
61201 Pipe Underdrain, 6-lnch | LF
61202 | Pipe Underdrain, 8-bnch | LF.
61203 Pipe Underdrain, 10-loch r_[i,m____
61204 Pipe Underdrain, 12-Inch LF

61205 Pipe Underdrain, 15-Inch LF

61206 Pipe Underdrain, 18-Inch JLF

61207 Pipe Underdrain, 21-Inch LE

61211 Pipe Underdrain, Unperforated, 6-Inch L.F.

61212 _Pipe Underdrain, Unperforated, 8-Inch - [ LF
61213 Pipe Underdrain. Unperforated, 10-1nch LE

61214 Pipe Underdrain, Unperforated, 12-Inch L.E.

61218 Pipe Underdrain, Unperforated, 15-Inch L.F.

61216 Pipe Underdrain, Unperforated, 18-1nch | LE -
61217 Pipe Underdrain, Unperforated, 21-Inch T LLF
61220 Pipe Underdrain, Drain Tile, 4-Inch LF
61221 | Pipe Underdrain, Drain Tile, 5-Inch LE
61222 Pipe Underdrain, Drain Tile, 6-Inch O
61223 Pipe Underdrain, Drain Tile, 8-Inch L.F.

61224 _Pipe Underdrain, Drain Tile, 10-Inch LF

61225 Pipe Underdrain. Drain Tile, 12-Inch L.F

61226 Pipe Underdrain, Drain Tile, 14-Inch ILF

61227 Pipe Underdrain, Drain Tile, 15 Inch L.E

61228 Pipe Underdrain, Drain Tile, 16-Inch L.F

61229 Pipe Underdrain, Drain Tile, 18-Inch L.F

61230 Pipe Underdrain, Drain Tile, 21-Inch LF

61231 Pipe Underdrain, Drain Tile, 24-Inch L.F. .
61232 Pipe Underdrain, Drain Tile, 30-Inch LF

61309 Metallic Conduit, 3/4-Inch L.F.

61310 Metallic Conduit, 1-Inch L.F

61311 Metallic Conduit, I-1/4-Inch L.F

61312 Metallic Conduit, 1-1/2-Inch L.F

61313 Metallic Conduit, 2-Inch LF
61314 Metallic Conduit, 2-1/2-Inch L.F.

61315 Metallic Conduit, 3-0nch | LF_
61316 Metallic Conduit, 4-Inch ~ __JLF_
61330 Nonmetallic Conduit, 3/4-Inch L.F

61331 Nonmetallic Conduit, 1-Inch . LEF.
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61332 Nonmetallic Conduit, 1-1/4-Inch L.F.
61333 Nonmetallic Conduit, 1-1/2-Inch LF.
61334 Nonmetallic Conduit, 2-Inch LF.
61335 Nonmetallic Conduit, 2-1/2-Inch L.F.
61336 Nonmetallic Conduit, 3-Inch L.F.
61337 Nonmetallic Conduit, 4-Inch L.F.
61403 Cable Guard Fence L.F.
61405 Anchorages for Cable Guard Fence Each
61406 Anchorages for Steel Plate Beam Guard Each
61408 Steel Plate Beam Guard, Class A L.F.
61409 Steel Plate Beam Guard, Class B L.F.
61411 Steel Plate Beam Median Guard L.F.
61415 Salvaged Guard Fence, Cable Type LE.
61416 Salvaged Guard Fence, Steel Beam Type L.F.
61421 Marker Posts Each
61422 Marker Posts for Right-of-Way Each
61501 Timber Rail Guard Fence - L.F.
61502 Treated Timber Curb Each
61503 Timber Guard Posts _Each
61504 Rustic Marker Posts Each
61510 Wisconsin Historical Marker L.S.
61511 Wisconsin Historical Markers,
ct seq. Project LS.
61601 Woven Wire Fence L.F.
61604 Chain Link Fence, Type A, 4 F1. L.F.
61605 Chain Link Fence, Type A, 5 Fu. L.F.
61606 Chain Link Fence, Type A, 6 Fu. L.F.
616U7 Chain Link Fence, Type A, 7 Fu. L.F.
61608 Chain Link Fence, Type A, 8 Ft LF
61610 Chain Link Fence, Type B, 4 Ft. “E
61611 Chain Link Fence, Type B, 5 Ft. L.F.
61612 Chain Link Fence, Type B, 6 FL. L.F.
61613 Chain Link Fence, Type B, 7 Ft. LF
61614 Chain Link Fence, Type B, 8 Ft. L.F.
61620
et seq. Chain Link Fence, Gates, . Feet Each
61701
et seq. LT[ C.Y Mi.
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61801 Maintenance and Repair of llawl Roads | 1S l 63406 | Wood Posts, 4xd-Inchx20-Fu Each
61802 Maintenance and Repair of Hael Roads, ! 63407 __Wood Posts, 4x4-Inchx22-Fu. Fach
etseq | Project L s I 63410 _ Wood Posts, 4x6-Inchx 2 Ft Each
61910 | Mobitization | IS 63411 | Wood Posts, 416 Inchx14-F1. | Each
61911 7 . | 63412 | Wood Posts, 4x6 lnchx 16 It Each
etseq | Mobilization, Project . | LS ! 63413 | Wood Posts, 4x6-Inchx18-F1. « | Easli
62001 | Concrete Covrupated Median | SF_ ' 63414 | Wood Posts, 4x6- Inchx20 Ft. Each
62101 | Landmark Reference Monuments Each 63415 Wood Posts, 4!6-|nchx22-E_t.“ - Fach
£2410 ..} Lanitidk Refershie Manummupod Cones 1 Bacli .. 63502 | High-Strength Structural Steel, Sign Supports | Lb. .
62201 | Bituminous Concrete Curb R B _ 63601 Concrete Masonry, Sign Supports CY
62301 | Calcium Chloride Surface Treatment  ° | Ton 63605 | Bar Steel Reinforcement, Sign Supports JLb
62401 | Water | MGa 63701 | Signs, Typel SF
62501 Topsoll . |SY 63702 | Signs, Type 11, Reflective . ng
62502 | Topwoil e O 63703 | Signs, Type I, Non Reflective sk
62505 | Salvaged Toproil . SY¥o. ... 63704__| Signs Typelll SF
62602 | Peat Humus 15 63705 | Signs, Type IV sy
62702 | Mulching ) o 63801 | MovingSigns  |is
62703 | Mulching L o 63802 N
62802 | Erosion Mat S ctseq | Moving Signs, Project 1S
62810 | Erosion Bales ) 63805 | RemovingSigns LS.
62902 | Fertilizer, TypeA | Cw l 63806 N
62905 | Fertilizer. Tape B T lewm I tseq. | Removing Signs, Project LS
62911 | Agnicultural Limestone Treatment Ton i 2%%]1?— Revising Signs - LS.
g;z_(_)_l_ B o000 1 L - . N : ' 63815 | {:_-55‘1171_13 §:5§lc-0wncd Signs . -
etseq | Trces, (Species and Size) S Fach ;_3;:—: :;:;L;:‘:E State-Owned Signs. B
6‘26' ------ — B e — ol
et seq | Shrubs, (Species and Size) Fach %%2%'2** Drill Hole in Earth, 6-Inch JLE
63261 ’ ' 63902 | Duill Hole in Earth, B-dnch_ LF
etseq | Vines, (Species and Size) Fach 63903 | Duill Holein Earth. 10Mnch  |LF
63301 | Delincator Pusts " Eaen 63904 | Drill Hole in Farth, 120nch LE
63305 | Delincators ) Fach | 63905 | Drill Hole in Rock, 4 Inch LF
63401 | Wood Pos. ixd tnchal0-fe | pach 62906 | il lole in Rock, 6-1nch JrE
63402 | Wood Posts, 4xd-lochxi2 b0 Lach | 63907 Drill Hole in Rock, 8-1nch I F
63403 | Wood Posts dxdfnchurabe LR : 63908 | Drill Hole in Rock. 10 Inch |Le
63404 | Wood Posts, 4xd Inchal6 11 I AT ' 63909 | Drill Hole in Ruck, 12 Inch____ |
63405 | Wood Posts, 4xd Inchel8 Fr Fach 63910 | Well Casing Pipe, 4-1nch LF
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63911 Well Casing Pipe, 6-Inch | LF
63912 Well Casing Pipe, 8-Inch o L.F.
63913 Well Casing Pipe, 10-1nch 1 LE
63914 Well Casing Pipe, 12-Inch L.F.
63917 Well Screen - | LF
63920 Portland Cement for Grouting Sack
63925 Purmp and Well Platform Each
63930 Wayside Well Shelter Each
63940 Test Pumping Each
64001 Lighung Units o Each
64011 Underground Cable ) LE.
64021
el seq. Sign Lighting, Structure LS.
64127 Sign Bridges, 20-Ft Span Each
64128 Sign Bridges, 25-Ft. Span Each
64129 Sign Bridges, 30-Ft. Span Each
64130 Sign Bridges, 35-Ft. Span Each
64131 Sign Bridges, 40-Ft. Span Each
64132 | Sign Bridges, 45-Ft Span Each
64133 Sign Bridges, 50-Ft Span Each
64134 | Sign Bridges, 55-Ft. Span Each
64135 Sign Bridges, 60-Ft. Span | Each
64136 Sign Bridges, 65-Ft Span Each
64137 Sign Bridges, 70-Ft. Span Each
64138 Sign Bridges, 75-Ft. Span Each
64139 Sign Bridges, 80-Ft Span Each
64140 Sign Bridges, 85-Fu. Span Each
64142 Sign Bridges. 90-Ft. Span Each
64143 Sign Bridges, 95-Ft_Span Each
64144 Sign Bridges, 100-Ft. Span Each
64145 Sign Bridges, 105-Ft. Span Each
64146 Sign Bridges, 110-Ft. Span Each
64147 Sign Bridges. 115-Ft. Span Each
64148 Sign Bndges, 120-Ft. Span Each
64160 Single Pole Sign Supports, One Sign Each
64165 Single Pole Sign Supports, Two Signs Each
64170 Sign Bridge, Structure ____ LS
64201 Field Office, Type A LS.
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64202 Field Office, Type B LS
64210 Field Laboratory LS.
64301 Traffic Control LS
64302

et seq. Traffic Control, Project LS.
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STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION
5SS No.
DIVISION OF HIGHWAYS

November
SUPPLEMENTAL SPECIFICATIONS

Section 101. Definitions and Terms
Section 644. Pavement Markings

These Supplemental specifications amend the provisions of the
Standard Specifications, Edition of 1981, and shall be construed to be
a part thereof superseding any conflicting provisions therein
applicable to the work under the contract.

101 Definition and Terms. The list of abbreviations following the
second paragraph of this section is supplemented as follows:

ITE Institute of Transportation Engineers

644 Pavement Markings. This section is created to read as follows:

644.1 Description. This work shall consist of the furnishing and
application of reflectorized pavement markings at the locations and in
accordance with the design and details indicated, all as shown on the
plans and provided by the contract.

Pavement Marking shall consist of the furnishing and application
of reflectorized traffic stripes of the specified material, width and
color to produce centerlines, no passing zone lines, lane lines and
edgelines.

Pavement Marking, Channelizing, shall consist of the furnishing
and application of white, solid, reflectorized traffic stripes of the
specified material and width to produce channelizing lines.

1

1981

Pavement Marking, Railroad Crossings, shall consist of the furnishing
and application of the required reflectorized symbols, letters and stripes
of the specified white material, and yellow centerline and no-passing line

when required, of similar material. Each unit shall include an RXR symbol
and three transverse stripes.

Pavement Marking, Stop Line, shall consist of the furnishing and
application of white, reflectorized stop line of the specified width
and material.

Pavement Marking, Crosswalk, shall consist of the furnishing and
application of white, reflectorized stripes of the specified width,
configuration and material.



Pavement Marking, Arrows, shall consist of the furnishing and
application of white, reflectorized arrow markings of the specified
configuration and material.

Pavement Marking, Words, shall consist of the furnishing and appli-
cation of white, reflectorized letters forming the specified words and of
the specified material.

Temporary Pavement Marking, Removable Tape, shall consist of furnishing,

application and removal of reflectorized removable pavement marking tape to
and from pavement surfaces designated to remain in place.

Temporary Pavement Marking, shall consist of furnishing and applica-
tion of reflectorized pavement markings to designated surfaces.

Removing Pavement Markings shall consist of the removal of painted
or plastic traffic stripes or markings, except that the removal of markings
applied under the item of Temporary Pavement Marking, Removable Tape, shall
be incidental to such item.

644.2 Materials.

644.2.1 General. All materials used in the work shall conform to
the requirements specified for the class of material named.

644.2.2 Permanent Pavement Markings.

644.2.2.2 Hot Paint. Hot Paint shall conform to the requirements
of one of the following materials.

Rapid dry paint as contained in Chapter I1I, Paints, Subsections A
and B of the ITE Standard referenced in Subsection 644.2.2.1.

Type F traffic paint as contained in AASHTO Specification Designation:
M 248.

644.2.2.3 Glass Spheres for Paint. The contractor shall furnish a
50-pound sample of spheres from each shipment when samples are required.
Roundness will be tested by a Wald Roundness Tester.

Glass Spheres for use with paints conforming to the requirements of
the ITE Standard shall meet the requirements of Chapter II, Properties
of Glass Spheres for Reflectorization, of such Standard, except for test
procedure for roundness.

Glass spheres for use with paints conforming to AASHTO Designation:
M 248 shall meet the requirements of the Specification for Glass Beads
used in Traffic Paint, AASHTO Designation: M 247, for Type I beads, except
for sample size and test procedure for roundness.
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044.2.3.2 Reflectorized Paint. The paint shall not be premixed but
should be commercially available paint intended for marking traffic lanes on
either concrete or bituminous highways. Reflectorization of the paint shall
be by means of glass spheres. The glass spheres shall be commercially available
spheres intended for use with pavement marking paint, with a minimum index of
refraction of 1.5 and overall roundness of 70 percent. The color of the paint
shall be yellow or white, as required on the plans.

644.2.4 Testing and Certification. The contractor shall furnish to
the engineer a Certificate of Compliance for temporary pavement marking
material, including glass beads, which shall indicate the type of material
and batch numbers.

The contractor shall also furnish reports of actual tests for conformance
made by the manufacturer or a recognized testing laboratory on samples of
permanent marking materials and glass spheres furnished for the work. The
manufacturer shall identify on these reports the batch numbers to which the
test results apply.

The engineer may also require samples of materials from the contractor.

644.3 Equipment.

644.3.1 Paint Equipment. Equipment used for applying paint shall be
approved by the Engineer.

The paint tank or tanks on the marker shall have accurately calibrated
dipsticks or other means of measuring the quantity of paint in the tank.
An adequate heating system shall be provided when applying Hot Paint which
will achieve and maintain required, uniform application temperatures.

644.3.2 Glass Sphere Equipment. Equipment for applying glass spheres
shall be approved automatic, mechanical devices unless otherwise permitted
by the Engineer.

644.4 Construction Methods.

644.4.1 General. The pavement surface shall be dry and free from frost,
as visually determined by the Engineer. Dust, dirt, glaze, gravel, debris
or other materials which would prevent proper bonding of the marking to
tiie pavement shall be removed by the contractor prior to application of
the marking.

644.4.2 Permanent Pavement Markings.

644.4.2.1 General. Permanent pavement markings shall be placed as
shown on the plans and within any specified time limits.

Permanent pavement markings shall comply with the pertinent
requirements of Subsection 644.2.2.
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644.4.2.2 Painted Markings. The paint shall be applied at the
rate recommended by the manufacturer within plus or minus ten percent as
determined by quantitative measurements made of the area of line applied
per unit volume of material. If no rate is specified by the manufacturer,
the paint will be applied at the rate of 16.5 gallons per mile of four-inch
continuous stripe (wet film thickness of 15 mils), and glass spheres shall
be applied at the rate of six pounds per gallon of paint of the drop-on
type and three pounds of glass spheres per gallon of paint of the combination
type.

The Engineer will compute the rate of application of paint and
spheres. If on any section the computed rate of application is less
than 90 percent of the above values, the contractor will at his own
cost and expense remark such section. Both the paint and the glass spheres
shall be applied at a uniform rate across the full width of the painted line.

The contractor when applying Cold Paint shall place cones or other similar
traffic control devices on the wet lines immediately back of the marker at
a rate of one cone per 250 feet or closer. When the lines are sufficiently
dry to preclude any pick-up under traffic, the cones shall be promptly
removed.

On highways open to traffic, the marker shall be preceded by a
truck and followed by another truck to warn of the newly placed lines.
Each of these trucks shall be equipped with a Slow Moving Vehicle
emblem, one or more flashing or revolving yellow lights showing to the
front and rear, and signs to advise traffic of the wet line. On one-way
roadways, all work shall be done with the marker and other trucks operated
in the direction of traffic on the roadway being painted.

644.4.2.5 Miscellaneous. The locations for Pavement Marking;
Railroad Crossings, Stop Line, Crosswalk, Arrows or Words shall be laid
out in the field by the Engineer at the time such markings are to be
placed.

The construction methods used for these items of work shall conform
to the pertinent foregoing requirements and to the following:

The finished markers shall be uniform and have well-defined edges
and ends. They shall be straight and without waviness, or smoothly
cirved as required by the plans.

Railroad crossings designated for marking and located on highways

without centerline pavement marking shall have the centerline and no

passing zone marked in conformance with the plans. The cost of marking
the centerline shall be considered incidental to this item and no
further payment will be made.



644.5 Proving Period. A 90 day proving period shall apply to all
permanent plastic markings placed during each calendar month. The proving
period shall commence on the last day of each month. During this period
the engineer will make such observations as are necessary to determine
failure of the material. Should the termination of the 90 day proving period
fall within the months of December, January, or February, the Engineer may
extend the proving period a minimum number of days necessary for changes in
weather and/or road conditions to permit adequate observation of the markings
in place.

If more than ten percent of any 2,000-foot section of marking, except
miscellanecus marking, fails during the proving period for any reason, except
for loss due to abrasion at private entrances or within intersections, that
section shall be repaired or replaced at the contractor's expense prior to
final acceptance. For this purpose, each edge line, lane line or each combina-
tion of center and no-passing lines shall constitute a separate section of
marking, measuring the marking through a 2,000-foot length of highway. All
gore markings or turning lane markings at a single interchange or intersection
shall constitute a separate section, regardless of length.

Failure of the material will be rated on the basis of the percentage of
material remaining on the pavement at the end of the proving period. Percentage
of the material remaining on the pavement will be the percentage of the area of
the stripe in which the substrate is not exposed.

Each miscellaneous marking including channelizing lines, stop lines,
crosswalks, railroad crossings, arrows and words will be evaluated for
failure as a unit. Any such markings determined by the engineer to have failed
shall be repaired or replaced at the contractor's expense.

644.6 Method of Measurement. The items of Pavement Marking; and Pavement
Marking, Channelizing of the specified materials; Pavement Marking, Stop Line;
and Pavement Marking, Crosswalk of the specified materials and widths; Temporary
Pavement Marking, Removable Tape; and Temporary Pavement Marking shall each
be measured by the linear foot of line in place and accepted in accordance with
the contract.

Removing Pavement Markings shall be measured by the linear foot of line
removed in accordance with the contract, except that the removal of markings
clacz2d under the item of Temporary Pavement Marking, Removable Tape will not
b>e measured for payment.

The quantity of solid line to be paid for shall be the summation of the
linear feet of such line measured end to end of the line. The quantity of
intermittent line to be paid for shall be the summation of the linear feet
of such line derived by multiplying the nominal length of individual markings
of such line by the number of markings in the intermittent line end to end.

The items of Pavement Marking, Railroad Crossings; Pavement Marking,
Arrows, and Pavement Marking, Words, of the specified material or number shall

each be measured by the unit in place and accepted in accordance with the contract.
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644.7 Basis of Payment. The item of Pavement Marking (Material); Pavement
Marking, Channelizing (Material); Pavement Marking, Stop Line (Material-Size);
Pavement Marking, Crosswalk (Material-Size); Temporary Pavement Marking,

Removable Tape; Temporary Pavement Marking; or Removing Pavement Markings,

as the case may be, measured as provided above, will each be paid for at

the contract unit price per linear foot, which price shall be payment in full

for furnishing, applying and protecting all materials, including reflectorization;
for removing as required; and for all labor, tools, equipment and incidentals
necessary to complete the work in accordance with the contract.

The item of Pavement Marking, Railroad Crossings (Material); Pavement
Marking, Arrows (Materials-Number); or Pavement Marking, Words (Material)
as the case may be, measured as provided above, will each be paid for at the
contract unit price, which price shall be payment in full for furnishing,
applying and protecting all materials, including reflectorization; and for
all labor, tools, equipment and incidentals necessary to complete the work
in accordance with the contract.



EXXON ACCESS ROAD

SPECIAL PROVISIONS AND SUPPLEMENTAL INSTRUCTIONS

Bid Item No. 20103 - Clearing H.A.

- All areas within the R/W shall be cleared.

Bid Item No. 20106 - Grubbing H.A.

- All areas within the R/W shall be grubbed.

Bid Item No. 20503 - Unclassified Excavation C.M.

B

Topsoil shall be stripped in all areas of cuts and fills and stockpiled.
Ditches shall be constructed first.

No overhaul will be paid for.

Foundation preparation is incidental.

Special compaction in accordance with Para. 207.3.6.3 and Para. 207.3.6.4
shall be required.

No timber, brush or vegetation shall be placed in embankments or buried
within the construction limits.

Removal of any unsuitable material found in the subgrade shall be replaced
with suitable material found within the right-of-way and shall be paid as
unclassified excavation.

id Item No. 20505 - Marsh Excavation C.M.

B

In accordance with Section 207.3.3.
Marsh excavation shall be disposed of along the adjacent fill slopes to

flatten the existing slopes and in suitable berms as designated by the Engineer.

id Item No. 20811 - Select Borrow Excavation C.M.

wl

In accordance with Section 208.

Material shall have a maximum 15% P200 of that portion passing #&.
Fertilizing and seeding of material source site will be incidental.
‘leasurement and payment will be for material in place.

Special compaction in accordance with Para. 207.3.6.3 shall be required.

id Item No. 30404 - Crushed Aggregate Base Course M.T.

|

Foundation preparation is incidental.

The method of measurement and payment shall be M.T. in place.-

Material shall be crushed gravel base course and meet Gradation No. l-lst
6" lift, No. 2-2nd 6" 1lift, No. 3-shoulder gravel.

The Contractor shall identify his source of crushed aggregate base course,
in writing, with his bid.

Special compaction in accordance with Para. 207.3.6.3 shall be required.



Bid Item No. 40701 - Bituminous Concrete Pavement M.T.

- Shall meet Gradation #2 for 2'" binder course for initial Stage I.

- Shall meet Gradation #3 for 1" surface course to be placed after constructionm
is completed on the mine/mill complex.

- Shall be 120-150 A.C.

Bid Item No. 52205 - Reinforced Concrete Culvert Pipe Class III .61 (24'') L.M.

- Shall be in accordance with Section 520 and 522.

Bid Item No. 52206 - Reinforced Concrete Culvert Pipe Class III .68 (27") L.M.

- Shall be in accordance with Section 520 and 522.

Bid Item No. 52264 - Reinforced Concrete Apron Endwalls for Culvert Pipe
.61 (24') Ea.

- Shall be in accordance with Section 520 and 522.

Bid Item No. 52265 - Reinforced Concrete Apron Endwalls for Culvert Pipe
.68 (27") Ea.

- Shall be in accordance with Section 520 and 522.

Bid Item No. 60104 - Concrete Curb, Type J L.M.

- Shall be in accordance with Section 601.

- Foundation preparation for bituminous safety island shall be included under
chis pay item.

Bid Item No. 60170 - Concrete Curb & Gutter, .914M (36'"), Type D L.M.

- Shall be in accordance with Section 601.

Bid Item No. 60601 - Rip Rap S.M.

- Shall be in accordance with Section 606.

- Payment shall be by square meter for the surface area in place for a minimum
depth of .30 meter.



Bid Item No. 61406 - Anchorages for Steel Plate Beam Guard Ea.

- Shall be in accordance with Section 601 and 61l4%.

Bid Item No. 61408 - Steel Plate Beam Guard, Class A L.M.

- Shall be in accordance with Section 614.

Bid Item No. 61422 - Marker Posts for Right-of-Way Ea.

- Shall be in accordance with Section 614,

Bid Item No. 61601 - Woven Wire Fence L.M.

~ Shall be in accordance with Section 616.

Bid Item No. 61801 - Maintenance and Repair of Haul Roads L.S.

- All routes used as haul roads; private roads, town roads, county roads,
other than those on the S.T.H. system, shall be included in this item.

Bid Item No. 62505 - Salvaged Topsoil S.M.

- Placed to a minimum depth of .10 (4") in all disturbed areas as directed
by the Engineer.

Bid Item No. 62702 - Mulching S.M.

- Shall be in acccrdance with Section 627.

Bid Item No. 62802 - Erosion Mat S.M.

- Shall be in accordance with Section 628.

B8id Item No. 62810 - Erosion Bales Ea.

- Shall be in accordance with Section 628.

Bid Item No. 62902 - Fertilizer Type A KG

- Shall be in accordance with Section 629.



Bid Item No. 63002 - Seeding KG

- Seed Mix No. 2 & 3, shall be used throughout the project. Seed Mix No. 5
shall only be used as directed by the Engineer.

- The Contractor shall assure a satisfactory catch of seed to one year after
the date of seeding.

Bid Item No. 63301 - Delineator Posts Ea.

- Shall be in accordance with Section 633.

Bid Item No. 63305 - Delineators Ea.

- Shall be the 7.6 cm x 10.1 cm (3"x4") rectangular reflector and in accordance
with Section 633.

Bid Item No. 63410 - Wood Posts Ea.

- Shall be in accordance with Section 634.

Bid Item No. 63702 - Signs, Type II1, Reflective S.M.

- Shall be in accordance with Section 637.

Bid Item No. 64202 - Field Office, Type B L.S.

- To be located as directed by the Engineer, and all phone toll charges to
be included.

Pid Item No. 64210 - Field Laboratory L.S.

To be located as directed by the Engineer.

[}

:d Item No. 64301 - Traffic Control L.S.

- Shall be in accordance with Section 643 and the manual on Uniform Traffic
Control Devices.



Bid Item No. 90001 - 2' Tubular Steel Gate Ea.

- To include furnishing the gate, all hardware and mountings, end posts, concrete
and installing to make a complete and operable unit.

- This item shall be in accordance to the details as shown on the special
detail sheet.

- Measurement and payment will be per each unit complete and operable in place.

- Basis of payment shall be full compensation for constructing, assembling,
painting, hauling, erecting; and for all labor, tools, equipment, services
and incidentals necessary to complete the work.

Bid Item No. 90003 - Settling Basins Ea.

- To include furnishing rip rap, .61 m (24") CMCP with endwall, grading, con-
structing and compacting earth basin and berm, placing of rip rap, in locations
as designated by the Engineer.

- This item shall be in accordance to the details as shown on the special
detail sheet.

- Measurement and payment shall be per each complete and in place.

- Basis of payment shall be full compensation for furnishing all materials,
grading, constructing, compacting; and for all labor, tools, equipment,
services and incidentals necessary to complete the work.

Bid Item No. 90004 - Pavement Marking Km

- Shall be in accordance with Section 644 of the Wisconsin D.0.T. Supplemental
Specifications for Pavement Marking.

- Exact location of passing/no passing zones will be located by the Engineer
in the field.

- Paint shall be hot paint type.

- Measurement and payment shall be in accordance with Sub-sections 644.6 and
644.7 of the Supplemental Specifications.






STATE OF WISCONSIN
DEPARTMENT OF TRANSPORTATION

FACILITIES DEVELOPMENT MANUAL

Qriginator Procedure

CHIEF DESIGN ENGINEER 165l

Chapter 16| STANDARD DETAIL DRAWINGS

Section 5 INDEX TO STANDARD DETAIL DRAWINGS

Subject | |57

SDD Number Title
DRAINAGE
CATCH BASINS AND COVERS
BA5-3a & b Catch Basin, Manhole, and Inlet Covers
8A6-2 Catch Basins, Types 1 and 2
8A7-2 Catch Basins, Types 3 and 5
MANHOLES
8B6-2 Manholes, Type 1
8B7-2 Manholes, Types 2 and 3
8B8-2 Manholes, Types 5 and 6
INLETS
8C1-3 Inlets, Types 1 and 2
8C2-3 Inlets, Type 3
8C5-1 Inlets, Types 8, 9, 10, and 11
CURB AND GUTTER, AND SURFACE DRAINS
8D01-6 Concrete Curb, Concrete Curb and Gutter and Pavement
Ties
802-1 Concrete Surface Drains, Flume Type
803-1 Surface Drain, Drop Inlet Type
3D4-1 Concrete Surface Drain
80z-6 Curb Ramps
1313-1 Slotted Corrugated Metal Pipe Surface Drains
aMi-5 Concrete Gutter, Curb and Gutter and Pavement Ties
8M2-2 Inlets, Catch Basins, and Inlet Covers
3i3-2 Manholes, Manhole and Inlet Covers
iMd-2 Inlets and Inlet Covers
EROSION CONTROL DEVICES
8E1-3 Mortar Rubble Masonry Endwalls for Circular Pipe and
Mortar Rubble Masonry Endwalls for Pipe Arches
8E4-2 Sod or Masonry and Sod Ditch Checks
8E5-1 Sodded Backslope Flume and Intercepting Embankment
BE6-3 Concrete Masonry Endwalls (Circular Pipe and Pipe
Arches)
8E7-1 Erosion Mat
8E8-1 Typical Installations of Erosion Bales
Date March 26, 1982 Page 1



FACILITIES DEVELOPMENT MANUAL Procedure  16-5-1

SDD Number

8F1-9
8F3-3

8F4-2

9A1-5

982-2
983-3
984-4

985-1

11A1-2

12A1-2
12A2-2
12A3-4

13A1-3
13A2-2

1381-2
1382-3
1383-3
1385-2
13C1-5
13C2-5
13C3-2
13C4-5
13C5-2

13C6-2

Title

DRAINAGE (CONTINUED)
PIPE AND CULVERT
Apron Endwalls for Culvert Pipe and Pipe Arches
Details for Pipe Cattle Pass, Concrete Endwalls, and
Steps
Joint Ties for Concrete Pipe

INTERSECTION DESIGN
GEOMETRIC LAYOUTS
Layout Details for At-Grade Side Road Intersections

TRAFFIC SIGNALS

Metal, Fiber, and PYC Conduit

Traffic Signal, Counter, and Pull Box Details

Details for the Installation of Traffic Signal and
Traffic Counter Detector Loop Wires in Pavement in
Place

Traffic Control Devices for Two Lane Bridges

GEOMETRIC DESIGN
MEDIANS
Maintenance Crossover for Freeways

STRUCTURES
SLOPE PAVING
Slope Paving-Structures (Concrete Cast in Place)
Slope Paving-Structures (Crushed Aggregate) -
Name Plate-Structures

PAVEMENT DESIGN
REINFORCEMENT
Concrete Pavement Reinforcement
Continuously Reinforced Concrete Pavement

APPROACH DETAILS

Pavement Details for Railroad Approach

Concrete Pavement Approach Slab

Pavement Marking Details for Railroad-Highway Grade
Crossings

Pavement Marking

JOINTS ‘

Concrete Pavement Longitudinal Joints

Transverse Joints in Reinforced Concrete Pavement

Non-Reinforced Concrete Pavement (20' Skewed Transverse
Joints with Poured Type Sealer)

Non-Reinforced Concrete Pavement (20' Normal Transverse
Joint with Poured Type Sealer)

Non-Reinforced Concrete Pavement (Random Spaced &
Skewed Transverse Joints with Poured Type Sealer)

Non-Reinforced Concrete Pavement (20' Skewed Transverse
Joints with Compression Type Seals)

Date March 26, 1982

Page 2



FACILITIES DEVELOPMENT MANUAL Procedure 16-5-1
SOD Number Title
JOINTS (CONTINUED) .
13C7-2 Non-Reinforced Concrete Pavement (20' Normal Transverse
Joints with Compression Type Seals)
13C8-2 Non-Reinforced Concrete Pavement (Random Spaced and
Skewed Transverse Joints with Compression Type Seals)
INCIDENTAL DESIGN
PRESERYATION DETAILS
14A1-3 Tree Preservation Details
' VEHICLE BARRIER SYSTEMS
1481-2a & b Cable Guard Fence

14B2-5a, b, & ¢
14B3-1
14B4-1
1485-1
14B6-1
1487-4a
-4b

14810-1

14C1-2

14C2-2
14C3-2
14C4-4a, b & ¢
14C5-1
14C6-5

15A1-3
15AZ-2

1531-4
1£82-5
1583-5
1534-3
1585-2
1586-1
1587-2
15B8-1

15C1-7

16A1-3

* %* *

Class "A" Steel Plate Beam Guard (three sheets)

Class "B" Steel Plate Beam Guard

Raised Median at Underpasses

Precast Concrete Barrier

Cast-in-Place Concrete Barrier

Temporary Precast Concrete Barrier

Precast Concrete Barrier End Section and Portable Crash
Cushion

Class "A" Steel Plate Beam Median Guard

RECREATIONAL FACILITIES

Timber Rail Guard Fence, Curb and Guard Post, and
Marker Post

Historical Marker Construction

Roadside Picnic Table

Toilet Building (Waysides) (three sheets)

Charcoal Grill and Incinerator

Wayside Well Shelter and Pump and Well Platform

R/W AND ACCESS CONTROL
MARKER POSTS
Marker Posts for Right-of-Way
Delineator Posts, Marker Posts, and Delineators

FENCING

Woven Wire Fence

Chain Link Fence (Type A)

Chain Link Fence (Type B)

Screen Fence for Junkyards

Wood Gate Frame for Screen Fence for Junkyards

Steel and Aluminum Panels for Screen Fencing Projects

Screen Fence with Horizontal Metal Panels

Steel Angle Gate Frame for Metal Screen Fence with
Horizontal Panels

BARRICADES '
Construction Barricades and Standard Signs

SURYEYING
MONUMENTS
Landmark Reference Monuments

* * * * * * * * * * x

Date December 11, 1981 Page 3
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GENERAL NOTES

Detaihs of comtruction, mater by and workeanihig ol thown
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ihe Slandard Specifications and the applicable Special Prowisions.

Detailed drawings for propused sfler nate designs for underground
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designates (e masonry portion of the structure, and the fotiowlng
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unit.

Precast Relnforced Bases shall be placed on » bed of material o least
6 inches in dapth, which meets Ihe requirements lor Granuisr Rack-
fill. This bedding shall be compacted and pravide unitor m support for
the entire arem of the base.

Precast Revrdorced Concrete Fial Slab Tops may be used on the
structures. The Tops shall be installed on 2 bed of mortsr

All bae steed retnforced reirorcamerd shall be embedded 2 inches clesr
uniess otherwise s nown or noled.

Procast Reinforced Concrete Risers may be placed with tongue
U oF dow,
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GENERAL NOTES

Detsils of comstruction, ssterials and soximsnship
not shown on trus drssang shall condorm 1o the

Pax tinent feguiressnts of the Standard Soeci!ications
s e spolicables Seecisl Frovisions

Varistions in U disssions of astsrisls shoms herees
shall be perwitied if Uy orovide ssusvalent protectiom
e material strength and if prios sooroval of the
Enganser 18 sbtaimd

Lso Joints shell not be placed in the bottas of
V-sheped dilches

S taon Slots on adjecent Sirios ol Metling shall be
slagpered & sanimes ol 4 fest (1 219 =) seart

Cdgus of Uw frosion Mat shall be Lssresssd in Uhe sosl

Erouion Met shall b ssseced o payed fox 1n sccord-
ance s th U Slenderd Specslications

ERUSTON WAT OVER SO0

& Only Juts Feuric wall be perwattsd over sod.

b Mood Stehes far Sod mey be cwnlled by the Enginmer
Af the ssisting slope sl soul Condilions 8o sarrant

< e madth of Erosion Met shall slssys ssual the L4
Sod madth #

d  Sod srips sey be pleced elther Loyl tudisslly oz
transversaly Lo the flom lum of the Diich

EROSION MAT OVER SEEDING

duction o dnchor Slots whall be &t miniees intersals
of 100 fest (30 48 @) on grades us o aw Lncluding 3
percant. end 50 fest (13 24 @) on grades sxcesding 3
axcant

METMOD OF DEMEXS [ONING
I——‘L-«r (3.3 -o—-i
-

e | be. o GACTLT B8 =

EROSION MAT

State of Wiscousin

.

cp of Ti
Divisioa of Highways

T

/2-3-7% é@gé - I’:é

R
SRR

$.0.D. BET-1



-& _._._4._.__.1
TR

Tos of slose

;
L
]

i
:
S
]

(e S

FLAN VW

Stakes driven §lush whae
suil conds Lions g te

Exsotung grousd

FRONT ELEVATION

WEN EXTSTING GRULMD
SLOPES TORARD FILL SLOPE

. - - - -
1
1
T Tow of Sioss
1
'
]
]
'
! 0:
1 adzeciuen
] of flow
'
]
]
]
]
I
|
1
i
I
1

+ + N H -

PLAN VW

_— Siskes driven flush shen
scal condilions merests

Direction
of flow
Ty WP
N Exaating
" sroune

FRONT FLEVATION
EROSION BALES AT TOE OF SLOPE
WO EXISTING GHOUMD SLOPES ANAY FROM FILL SLOPE

Bood Stakes (7 ver Bale)
Mossiral 2% 0 20 & 307 min "\\
lagth or sauivalent R

AlL dpmsnarans
e sporosimaty

DETAIL OF EROSION BALE INSTALLATION
»

Stahes diven tlush shen
w01l conditions perwa te™, Eiking

Exvaion Comtanl

L ety

EROSION CONTROL CHANNEL CHANGE

Erosion Contrel 5

e Intarceatang Eabadssnt

Stanse driven (lush when
sorl Condiliend geseats

PLAN VAW
Stanes draven flush whea
/‘7 #0a] Contllions pereils
a1

If veguired tes rume ey be
used with sleppersd joints.

FRONY ELEVATION
EROSION BALES ACROSS DITCH BOTTOM

GENERAL NOTES
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