


f\OOC Co ?
'2 v

?\'10ef\1



6910-007 3-90

FLOOD CONTROL DISTRICT of Maricopa County

Interoffice Memorandum

DFILE _

o DESTROY

DATE if - c; -7?--



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

INTEROFFICE MEMO

SUBJECT: New River Landfill Specifications; Suggested Additions

TO: Ed Raleigh
VIA: Don Park
CC: John Rodriguez

FROM: Catesby Moore DATE: 4/7/92

I have reviewed Sections 212 and 213 of New River Specifications, pertaining
to Landfill Excavation and Disposal and Landfill Excavation Monitoring
respectively. I have the following suggestions.

The suggested additions are noted in bold:

Section 103 -AWARD AND EXECUTION OF CONTRACT
103.6.1 Contractor's Insurance:

On all policies, the Flood Control District of Maricopa County and Western
Technologies shall be named as additional insured.

212.2 Disposal
212.2.1 Construction debris, other than non-inert, environmentally

hazardous material shall be placed in Fill Disposal Site "A" ...

212.2.2 - Organic Material

Change the phone number for the Glendale Municipal Sanitary Landfill to
931-5588. This is the Direct line to the landfill and all calls regarding the
landfill are referred to this number .

... it is not possible to dispose of certain materials including friable
asbestos, hazardous chemicals or waste.

Add the following sections:
212.2.3 - Tires:
During the excavation of the landfill material and prior to it's disposal,

the Contractor shall search for, remove and stockpile on-site tires contained
in the landfill material. After completion of the excavation, the Contractor
shall load, haul and dispose of the tires at an approved tire disposal site.

212.2.4 - Hazardous Wastes: Based on available information and from the
analysis of the test pits, it is not anticipated that hazardous wastes will be
encountered. However, the Contractor may encounter household chemical
products and hazardous waste from small-quantity generators. Contractor's
suspicion of potential hazardous wastes shall be immediately communicated to
the Engineer. The Contractor shall stop working in the area as directed by
the Engineer. The area with suspected hazardous wastes shall be barricaded by
the Contractor. Should the presence of hazardous wastes be verified, the
excavation and removal activities will be suspended and the necessary action
taken to resolve the problem. The removal and disposal of any hazardous
wastes and materials contaminated with hazardous waste will be performed in
accordance with the approved Landfill Excavation Monitoring Plan. Payment for
hazardous waste disposal shall be in accordance with section 213.3.



212.3 - Measurement

Payment for construction debris, organic waste, and tire, removal and disposal
will be paid for using separate unit prices as indicated in the Bid Schedule.

212.4 - Payment

Tires shall be paid for at the Contract unit price per ton for Item 212-X in
the Bid Schedule.

General Comments:
Section 213.3 states that no separate payment shall be made for providing
monitoring of existing landfills. In order to assist in bid preparation, an
example of an approved Monitoring Plan will be available at the Flood Control
District for reveiw by prespective bidders. Additionally, because the exact
quantity of ·organic· material is unknown and is included in the bid schedule
in an unit price per ton, the finger print testing for organic material should
also be included as a unit price. An example of approved finger print testing
procedure will be included in the approved Monitoring plan and will provide
the perspective bidder with some means of estimating the unit price per test.



213.3 - LANDFILL EXCAVATION MONITORING ORGANIZATION

213.3.1 SYSTEM MANAGER.
The Contractor shall identify an individual, within his organization at the
site of the work, who shall be responsible for overall management of Landfill
Excavation Monitoring and have the authority to act in all monitoring matters
for the Contractor. The System Manager shall be a certified Industrial
Hygienist or Safety and Health Specialist. A Certified Industrial Hygienist
shall have working experience in the chemical industry and/or chemical waste
industry and will have a sound working knowledge of state and federal
occupational and safety regulations and formal training in occupational safety
and health. A Safety and Health Specialist will have a minimum of two years
working experience in the chemical industry and/or chemical waste industry.
The Safety and Health Specialist will have a sound working knowledge of State
and Federal occupational safety and health regulations and formal training in
occupational safety and health. This System Manager shall be approved by the
Enginner.

213.2.4 PERSONNEL.

A staff shall be maintained under the direction of the system manager to
perform all Landfill Excavation Monitoring activities. The actual strength of
the staff during any specific work period may vary to cover work phase needs,
shifts, and rates of placement. The personnel of this staff shall be fully
qualified by experienced and technical training to perform their assigned
responsibilities and shall be directly hired by and work for the Prime
Contractor.

213.2.7 MONITORING.
Monitoring Procedure. The Contractor shall perform monitoring specified or
required to verify that control measures are adequate to provide monitoring
conforming to contract requirements. A list of activities which the
Contractor understands he is to perform shall be furnished as a part of the
Landfill Excavation Monitoring plan to the Enginner. The list shall give the
specification paragraph containing the requirements and the personnel
responsible for each activity. The Contractor shall perform the following
activities:

(i) Verify that monitoring complies with contract requirements.

(ii) Verify that monitoring is adequate to provide immediate notification of
the presence of hazardous waste.

(iii) Verify that recording forms have been prepared.

213.2.8 DOCUMENTATION.

The Contractor shall maintain correct records of Landfill Excavation
Monitoring operation performed including the work of subcontractors. In
addition, these records shall include factual evidence that the required
activities have been performed, including but not limited to the following:

(i) Type and number of control activities involved.

(ii) Results of control activities.

(iii) Proposed remedial action.

(iv) Corrective actions taken.



Valley clung stubbornl~ to its 'D:0' on [freeway proposals,] People just
stoplight·clogged artenal road system. didn't want it"
In AJizona, fr~eways were seen as Incredible population growth in the
unnecessary, unpersonal people-movers 1970s coupled with a political climate
tracking through the country oblivious hostile to paying taxes to fund highway-
to any sense of place. Worse yet, they construction projects have produced a
were seen as a threat to the quality of unique set of circumstances for Phoenix
life enj~yed by Phoenicians who were and its surrounding communities. For
determllled not to tum their city into the first time in history, highway
"another Los Angeles," Part of tlle planners are trying to retrofit a major
reas?n some were attracted to Phoenix metropolis \vith a freeway system.
was ItS. ~~a~eable scale and insulation Instead of building roads through the
frOl:n CIVlhzab.on; pl~nty of new Valley boondocks and letting the city grow up
reSl?ents were \villing to "shut the door around them, ADOT is frantically trying
behmd fuem" after they settled in their to stay ahead of gridlock bv building
arid homeland. highways through an w-ban

"Unfortunately, they forgot to tell we environment
econ.omic devel?pment guys," Dan It wasn't until 1985 when Maricopa
GalVln of th~ i\rizona Department of County voters approved a half-eent
TransportatJon says. "They kept sales-tax increase designed to raise S5 8
bringing in industry, and people follow billion over 20 ve~rs that work on a .
the job~." 231-mile Valle0,vide freeway svstem

Galvm: ADO~s director of began. Si..'1( years later, tllat system is
co~mulllty relab.ons, has the slightly about 10 percent complete and more
c1encallook of a young congressman's tllan $1.2 billion over its projected
~de: the sort of earnest level gaze that budget vVhile voters will get a chance
Illsplres confidence in batienders and to add anotl1er half-eent dedicated to
police detectives. It falls to him to freeway construction in November and
explain why it's so hard to get from one ADOT is exploring alternative methods
end of Maricopa County to tlle other. of raising highway-building funds such

"The concem was Wat we didn't want as priv:ltization atld the use of toll roads
to b~come another big, ugly city," he Galvin says that under CUITent funding'
beglJ1s. 'Taxpayers voted down a conditions, ADOT will be able to
number of issues that would have complete only about 50 more miles of
funded highway construction ... in tlle highway before the yeat· 2006.
mid·~970s the An'zolla R('lJUblic was "'I1lcre probably lias never been a
IllIlnlI1g editorials urging people to voie construction project like this in the

Und~r the logo ofaile of the world's largest chemical companies, Gene Gabn'elli revisits
the sIte where,/or 16 years, he ran a thriving recycling business....
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of laws and regulations has evolved to
manage this new area of risks. One of
the pro forma rituals of a modem land
transaction is the performance of a
study to determine whether, based on
past use, a parcel is likely to become an
environmental problem in the futw-e.
Ordinatily, fuese studies are conducted
at fue behest of a prospective buyer
hoping to indemnify himself against
cleanup liability. These studies may be
as brief as a quick look-see on fue land,
or !.f an engineer suspects a lot's history,
or if present use suggests the possible
presence of nasty chemicals under tlle
ground, then more complex research­
core satnples, hydrological studies­
may be undertaken as a precaution.

In fue case of Gene Gabrielli's land,
the state ordered only a limited audit, a
study as cw-sory as a walk around fue
property, and did not proceed to a more
extensive examination until after a spill
had been created.

Although the state admits it caused
ilie spill, eifuer through negligence or

"There has never been a
construction project like
this in the history of the
world," ADOl's Galvin
says.
lack of foresight, Arizona claims that
Gabrielli is liable for fue cleanup, The
cost is expected to climb to 81 million.

The Arizona Department of
Transportation holds tllat what has
happened to Gabrielli is just one of the
unfortunate, unavoidable things that can
happen when highways are built in
haste.

And that's how we build them around
here.

Roads like the Hohokam Expressway
are a relatively new phenomenon to the
Valley of the Sun. Local residents have
been slow to embrace the advantages of
clean, unencumbered paths through
town. While cities in other parts of
the countJ)' were girding themselves
With beltways and outer loops, the

.,..,BY PHILIP ARlIN
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A RIBBON through bleakness, the
latest installment of the Hohokam
Expressway snakes up from the south;
fording the Salt River. It gathers
momentum, sending exit ramps diving
for Sky Harbor International Airport and
Washington Street, and seems to
promise a shot at Camelback Mountain
before merging into McDowell Road.

like all freeways, the Hohokanl
focuses its travelers on the destination
rather than the journey. It is unsafe and
unnecessary to try to take in the
scenery, and frankly, there is not much
to see beyond the expressway's own
sculpted, elevated shoulders. Looking
down to the east, a little south of
Washington Street, there are unsightly
hills of dirt and a rusted husk of what
once may have been a grain elevator.
This nondescript plot of land is
surrounded by a dull wire fence.

Gene Gabrielli used to own this land
before the state took it from hin1 to
build the freeway. Though he denies it,
Gabrielli thought he stood to make a
little profit when he found out his
business was in the path of the
bulldozers.

Instead he has endw-ed years of legal
anguish and \',-'recked finances. Not only
didn't he make a profit from the sale of
his land. the state offered him roughly
S100,000 less fuan he had paid for it six
years before. Because of the difficulties
in finding a proper site on which to
relocate, he hasn't been able to operate
his business for two vears. And worst of
all. AJizona authorities want to bill hin1
for what could be more than $1 million
to clean up a toxic-waste spill he did not
create, one that probably would have
never occurred had the state followed
established guidelines for environmental
assessments before it built the
Hohokam Expressway.

Environmental hazards are a
relatively new vatiable in the real estate
business. Because of tlle vast anlounts
of pollution present in Arizona's real
estate. however, it's a problem you're
going to be hearin,t; about more often.
During tllC past :20-yeat·s or so. a body

The H hokam freeway pu ene
abrielli on the road to ruin:

A cau ionary ta e 0 ow a
recycling enviro mental-st got

cr ssways with the s ate'of
rizona and one of America's
argest chemical companiesEi

..
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Everyone concedes that
what happened to
landowner Gene Gabrielli
was an atrocity.
workers became ill. Work stopped. Tom
Sullivan, the hazardous material
coordinator for ADOTs environmental
planning divisions, was called in to do
an assessment

Sullivan is a burly, hirsute guy with a
Brooklyn accent tempered by 35 years
out West He says that a week or so
before the crew hit the sump, workers
on a new crosscut canal just a few yards
east of .the freeway construction noticed
a funny smell.

"We went out and-real scientific­
sniffed it a couple of times," Sullivan
says. "It smelled like the stuff I had in .
my garden."

But tests showed the concentrations
of pesticides were so low that no action
was required. Work continued on both
projects on the Gabrielli land, though a
safety officer from Tanner Construction,
the contractor actually building the
freeway, privately expressed his
concerns to Sullivan.

"But when they ripped the cap off
that sump, it was Katy-bar-the-door,"
Sullivan says. "It was immediately
obvious that we were dealing with some
high concentrations. So we roped it all .
off and backed off construction."

Subsequent core samples revealed
dangerously high levels of four different
pesticides in the path of the Hohokam,
near the Grand Canal.

Here is where the faded eagle on the
elevator becomes important For more
than 40 years, it has looked down from
its perch, north across Washington
Street It is a trademark of Olin
Mathieson, the giant chemical company
that operated a pesticide and fertilizer
formulation plant on the site from 1950
to 1972.

But nobody ordered a complete
environmental impact study for Parcel
No. 7-5925 before construction work
started on that part of the Hohokam
Expressway. Even though ADOT had a
title search that went back to when the
land was patented in the 19th century,
which showed the chemical company
had owned the land, the only
environmental workup conducted
before the state hit the sump was a
"Phase I Environmental Audit" It was
conducted by the environmental
consulting firm of Scott, Allard and
Bohannan, Inc., in November 1988.

This Phase I audit "was based on
visual observation of soils. construction
materials, and equipment" and
amounted to little more than a stroll
around the property. .

"Observations were made at random
Lo charauerize lhe gel1tral cUlHliLiollS
continued on page 22

shroud, they are required to wear
"moon suits," protective clothing that
covers them from head to foot. It is
costly to keep the dirt here, and it will
be even more costly to move it Recent
tests indicate the dirt is not as
contaminated as was first thought That
is good news. Instead of cleanup costs

.of more than $3 million, it may cost only
$1 million to haul the dirt away.

This dirt was taken from directly
beneath the overpass that supports the
Hohokam a few yards away. When
construction workers began building
the expressway in September 1990, they
removed a concrete pad that covered a
sump in the expressway's path. Almost
irnmediatelY,·the air was saturated with
the sweet-sick odor of DDT. A fewBARBED WIRE TOPS the rented fence

that prevents the law-abiding from
walking onto part of what ADOT
employees call "the Gabrielli property."
Attached to the fence are bilingual signs
to warn the unauthorized away, and
beyond them piles of excavated earth
are partially covered by black plastic
tarp. Between these mounds, a few
sooty tires have settled into a fine silt
that turns dusky pink in the fading
sunlight

Along the south end of what ADOT
has designated Parcel No. 7-5925 rises a
conspicuous structure of corrugated
steel. It is a long building with a pitched
roof, running 222 feet from east to west
and 60 feet deep. In places, its ruffled
skin has been peeled away to reveal a
rusted skeleton and more dirt packed
inside. For most of its length, the
building is approximately two stories
high, but its west-end supports an
elevator visible from more than a mile
away. On the tower is painted, in flat
orange and white, an eagle's head in
profile above the legend "Mathieson."
You can't miss it

All that dirt is, to some degree,
soaked in pesticide. The dirt inside the
building, sheltered from the rain, is
thought to be the most severely
contaminated. When the state
Department of Environmental Quality
sends out its workers to refit the plastic

history of the world," Galvin says.
"Certainly there's never been one like it
in this country."

Building under construction schedule
pressure through populated areas is an
expensive proposition. And sometimes,
it makes bad things happen. Everyone
involved concedes that what happened
when the Hohokam Expressway was
extended northward, through a
triangular, 6.~acre parcel of land owned
by Gene Gabrielli was an atrocity.

Galvin approaches the problem with
disanning, fatalistic frankness. 'That's
the price of building freeways in a
hurry," he says.

The Hohokam Expressway brushes past the blight that used to be Ecology Companies.
. . . . ' . '. ,
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made a good living from it
"When I first started in this business,

we were doing nothing but newspapers,
no magazines, no computer paper or

. anything," he says. "And we were
getting about $10 a ton for it And we
were paying $5 or $6--boy, I was so
stupid. Eventually it got up to $45 a ton,
but we're not going to see those days
again. Not for a long time. During
World War II, they used to get $20 a ton
for all this stuff, and here I was in 1973 I
was getting $10."

By 1987, his business, Ecology
Companies, was thriving, paying good
wages to its employees and fair prices
to the independent contractors who
hauled the garbage in. .

"It makes me feel good when I see
someone who works for me driving a
brand-new vehicle, to see someone
who's happy in their work," Gabrielli
says. 'That's what drives me in this
business, to help people, to see them do
well. I'm a product of other people's
waste. Other people's garbage is my
treasure-I have to think like that in
this business. I have to think that we're
doing something to make the world a
better place. I really believe that"

Though he is folded behind an
executive's desk in a dark-paneled
office, his natural milieu is out among
the heaps of light cardboard and
computer paper that have already begun
to occupy his new lot off Grand Avenue.
It has been nearly two years since
Gabrielli has been able to fire up his
prized machine, an eight-ton
green-painted paper compactor and
baler he calls "Crunch. the Magic
Dragon." It has taken that long, he says,
to find a suitable site on which to
relocate, to move his equipment and get
it back in working order. Though the
state is paying him for his expenses
Gabrielli had to take bids on the '
moving, then pay the bills himself,
submit them to the state and wait to be
reimbursed. It has been a tough two
years, and the litigation is just starting.
There is a very real chance that when
the smoke clears Gene Gabrielli will be
.a ruined man. but he sees no
<.;oniinued on page 25
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GENE GABRIElli knows his garbage;
he is, after all, in the resource-recovery
business. He says he can look at a
garbage can and, given certain

"We went out and-real
scientific-sniffed it a
couple of times," Sullivan
says.
demographic clues about its owner, list
its contents with about 90 percent
confidence. When he talks about
recycling, about "resource recovery," he
ecomes almost messianic, lifting his

eyes and steepling his hands,
unconsciously assuming the posture of
the reflective minister.

He is not making a joke when he says
he has trash in his blood. For him,
there is something noble in scavenging
worth from refuse, and he tends to
describe his business as a grand,
humanitarian crusade. While he admits
his battles with ADOT have left him
a bit shell-shocked and loopy, he talks
about resource recovery with the
matter-of-fact precision of an expert

It's what he does. what his father did.
Before ADOT condemned his land. he

machinations. Sullivan says when the
Phase I audit was conducted, the clues
to the chemical company's occupation of
the site were either overlooked or

.ignored.
In defense of the consultant, Sullivan

says that when the audit was conducted,
the lot was heaped with trash to be
recycled, with piles of paper and barrels
of glass. Aside from the portable
building Gabrielli used as an office, the
buildings were in disrepair. It looked
.like what it was-a place where people
dumped garbage. And it had been 16
years since the chemical company had
done business on the site. Still, Sullivan
agrees the big eagle shQuld have tipped
offADOT. .

"Somebody should have caught that,"
Sullivan says. "In a Monday-morning­
quarterbacking sense, we look real
dumb."
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Arizona Department ofTransportation has constructed 25 miles offreeway since this ambitious, 231-mile Valleywide plan was unveiled
in 1985. Under current funding levels, the agency says it will be able to complete 50 more miles before the year 2006.

'Though there is no statutory .
requirement that a Phase I assessment
include an examination of chain-of-title
documents, a title search is standard
operating procedure in the industry.
One local consultant, who asked not to
be identified because his firm regularly
deals with ADOT, said that while many
aspects of a Phase I survey are based on
experience and opinion, any competent
report would include an inspection of
chain-of-title documents for at least the
past 50 years. Similarly, guidelines
established by the' American Society for
Testing and Materials require a
"qualified inspector" to conduct a
"50-year survey of property uses by
deed search, interviews and aerial
photographs." The Arizona Chamber of
Commerce and the Consulting
Engineers Council of Metropolitan
Washington both suggest 50 years as a
reasonable period for historic review.

If such a title search had been
conducted, the presence of Olin .
Mathieson on the deed would have
almost certainly alerted the consultants
to the need to conduct a more intensive
survey. It is unlikely the pesticide-laden
sump could have escaped detection had
the state gone to Phase II and taken
core samples, especially since the toxic
sump lay precisely in the path of the
express·wa-r.------__

c of Sea Allard an
annan, Inc vironmen-

cons tilig firm that contracte with the
s e or illlti envrronmen
audit and the more intensive post-spil
investigation, refused to answer ­
questions. Seott referred all inquiries
abo~t the Gabrielli property to ADOT

Sullivan a mits mistakes were made.
He has no explanation for why the
environmental engineers apparently
relied on a truncated title search.

Sullivan explains that the .consultants
only researched ownership back five
years and theorizes that frenzied
freeway building and intense pressure
to meet construction schedules led to
oversights. But he says there was
nothing diabolical in the state's

Phase I scope of work did not include
the investigation of subsurface soil or
groundwater contamination."

So the state started freeway
construction in the middle of a former
chemical plant without first checking to
see what might lie beneath the surface
of the ground. This is a remarkable
oversight given the state's own records
which documented the 22-year presence
of Olin Mathieson on the site.

This negligence is underscored by
the large painted eagle on the Gabrielli
building with the word "Mathieson"
attached. The environmental experts
assessing the land failed to recognize
the logo of one of the world's largest
chemical companies. .

"It's likely that had we not been so
~ driven by construction schedules, none
~ of this stuff would have happened,"

Sullivan says. "If we'd done a Phase II
audit and found this sump, we would
have backed way off."

And a Phase II investigation should
have been ordered. Several local and
national environmental experts agreed
that an essential part of a Phase I
audit is a title search. Apparently, in this
case, the environmental engineers who
conducted the audit never examined the
chain of possession of the property, or
relied on a cursory document that only
traced possession of the land back five
years. Such a document would not have
reflected Olin Mathieson's ownership of
the parcel from 1950 until 1972.

DOLLARS
continuedfrom page 19
and material use in an area. and do not
represent complete observation of all
materials," the report reads. "Concealed
materials were not observed. Concrete
slabs, soils or other construction details
which may have concealed hazardous
substances were not destructively
removed to allow observation."

Although the assessment notes the
presence of a concrete slab, a slab
Gabrielli says he pointed out to the
engineers examining the property and
that was directly in the path of the
proposed expressway, no one went
further to check what lay beneath it
Gabrielli says he thought the slab might
have been the foundation for an old
building, but in any case, he assumed
the environmental engineers knew what
they were doing.

Not only did the state's experts
ignore the sump, they ignored the
history of the area which was long
associated with cattle pens and feedlots.
Two other environmental consultants
contacted said the area around
Gabrielli's property was "notorious" for
environmental problems and that the
nearby East Papago Freeway was
changed from an "at grade" structure to
an elevated freeway to minimize
potential problems. A railroad spur that
ran along the southern edge of the
Gabrielli property should also have
aroused some suspicions, these
consultants said.

The 1988 report on the Gabrielli
property further notes that "the limited
scope of activity authorized under the .

The state Department of
Environmental Quality
workers are required to
wear "moon suits,"
protective clothing that
covers them from head to
foot.
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The "Gabrielli property" is wedged between 48th Street and the Grand Canal, in an area
that has evolved from feedlots and cattle pens.
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receiving docks, the discharge, the
water effluence, all that stuffs
different-I've got to go out and find a
comparable site. In the meantime, I've
got no income."

Gene Gabrielli, the green technocrat
who made his money off other people's
garbage, didn't see any other choice
than to take his case to court So he

hired a lawyer to argue that his property
was worth more than what the state
said it was worth. In Arizona, even if
Gabrielli wins, he will have to bear his
own legal fees. Under state law, the
costs of defending a condemnation suit
are not compensable. Gabrielli would
have to pay his own lawyers.

(Foster Mori, Gabrielli's present
lawyer, has taken the case on a
contingency basis. If the jury in the
condemnation trial awards Gabrielli
more than the $411,500 offered by the
state, Mori will receive a percentage of
the award in excess of the offer.)

The state did agree to assist Gabrielli
in finding a new location and pay part of
the cost of moving his equipment But
he says the state couldn't find a suitable
site. And that it has been extremely
slow in reimbursing him for moving
costs.

"My lawyers told me not to say this,
but I don't give a shit," Gabrielli says.
'Those people stretch you. It's beyond
the imagination; these people are trying
to kill me. They're not taking a gun to .
my head, they're not stabbing me, but
they're running me dry, my family, all
my work and everything-this is
preposterous."

He says he believes the state will try
to settle his case before it goes to trial,
but even if he is awarded a figure closer
to his estimate of his land's value than
the state's estimate, he still may be held
liable for the mounting cleanup costs.
He could win, and still wind up in debt

Gabrielli is now bankrupt, though he
still has his gray-market Mercedes Benz
and is planning a grand opening for the
new location of Ecology Companies
within a few weeks. He has cashed in
his life insurance policy and borrowed
money from family members to pay his
attorneys. Even before things got
complicated-before the workers broke
into that pesticide-filled concrete
sump-things were grim.

"My wife and I were down to a
hundred dollars once-we'd never ever
been to that point," he says. "I had more
money in my pocket when I started in
1973 than I did when they condemned
my land." .

NOBODY REALLYTIUNKS Gene
Gabrielli is responsible for poisoning
the land. As ADOTs Tom Sullivan says,.
"It doesn't take a rocket scientist to
figure out that there was a chemical
company there, and that's where it
came from."

But the state is arguing that, as the
landowner, Gabrielli is responsible for
cleanup costs. Even though he didn't .
put the chemicals in the ground, and
even though he didn't crack open the
sump and let them leak out, he can be
held responsible. Even though the state
ignored the presence of Olin Mathieson
on the land, even though there was no
thorough environmental investigation
undertaken until after the sump was
broken, the state is holding the money
it would have paid Gabrielli for the land
continued on page 26

"In a Monday-morning­
quarterbacking sense, we
look real dumb," Sullivan
says.

Railroad tracks

clubhouse. It's not hard to imagine a
small office building or warehouse on
the site.

But the condemnation process does
not require the state to pay a landowner
for a property's potential or the dreams
of grandeur harbored by a developer.
Just compensation is considered the
value of the property at the moment it is
appraised. The state's appraisers came
onto Gabrielli's land and saw sand and
trash, a few buildings worth less than
the cost to drag them down. Gabrielli's
appraiser, Quinn Hutchinson, saw "a
special and unique purpose facility" that
would be difficult to duplicate. Gabrielli
says he didn't want to move, but his
business couldn't survive the state's
taking of the strip for the Hohokam. He .
says he needed more space than the
partial taking would have allowed him.
And if he had to move, the state should
factor in the costs of finding a similar
site, as well as moving his equipment

'They appraised my land as dirt
only," he says bitterly. "No buildings,
they said they were valueless. I am so
sick of listening to this bullshit. To me,
it's like building a paper mill. The
buildings aren't normal buildings, the
receiving docks are not normal

onto cars and ship them out He had
plenty of land on which to stack the raw
material, and no neighbors to complain
about the eyesore. And though the
buildings that stood on the land were
dilapidated and probably worthless to
almost anybody else, they were
adequate for Gabrielli's PW"'Poses-they
kept the rain off his equipment and
paper.

Even before the Hohokam was built,
the area was beginning to shift away
from the heavy industrial use for which
it was zoned to lighter, brighter and
presumably more profitable uses. The
meat-packing plants and feedlots that
once surrounded the former Gabrielli
property began to disappear about a
decade ago, until now only the
Stockyards Restaurant and Tovrea
Castle remain as reminders of the cattle
trade. Now to the east, across 48th
Street, cars jerk through the parking lot
of a PACE store, a new consumer

, , Washington,,,,
, '-underground
" cross cut canal,,,,,,

\ ,

to that letter, and a condemnation
hearing is scheduled to begin this July.

The state of Arizona acquired
Gabrielli's land through a venerated
legal precept known as eminent domain.
This process allows government to
acquire private land to make public
improvements. Though the law requires
that the state pay the disenfranchised
landowner "just compensation" in
exchange for the property, disputes
often arise from the process. Often,
landowners think their property is
worth more than the state is willing to
pay for it If they refuse the state's offer,
the matter is usually settled in the
courts.

There is a legitimate question about
how much the Gabrielli property was
worth before the Hohokam Expressway
was built It seemed especially
well-suited for a recycling business, and
probably ill-suited for almost any other
use. Situated near Tempe and only a few
miles east of Phoenix's central business
district, it was conveniently located. The
farther you have to haul your garbage,
the more it costs, and Gabrielli was
close to a lot of garbage. There was a
railroad spur on the property that made
it easy to load processed waste products

Site
Layout

A­
N

initially offers an amount significantly
lower than what it eventually pays for
the land. The discrepancy between
Gabriclli's appraiS<ll of the: land ancl thE:
state's appraisal is not unusual-there
have been local condemnation cases
where juries have awarded landowners
15 or even 20 times more than the
state's final offer.

Usually these initial offers are merely
the starting point for negotiations, and
in a letter dated June 8, 1989, the state
did revise its offer for the Gabrielli
property. ADOT offered Gabrielli
:;;411,500 for the entire parcel. On the
same day as the offer, a letter from
ADOT acquisition services manager
Brian Rockwell was hand-delivered to
Gabrielli that indicated the state was
prepared to begin eminent-domain
proceedings to acquire the property. On
June 22, Gabrielli sent another letter to
ADOT, offering to sell the property for
$1,175,655. The state never responded

and suggested that Ecology Companies
shift its operations slightly northward to
accommodate the construction.

Six days later, Gabrielli responded
with a counteroffer. He was unwilling to
accept a partial sale-he insisted the
state take all or nothing. He would
accept $4,087,566 for his property, plus
$1 million for the seven old buildings on
it

Basically, what Gabrielli was doing
was playing an old game in
condemnation cases. He acquired an
optimistic evaluation of his property­
about ten times more than he paid for it
six years earlier-to try to make a little
on the deal. Or a lot on the deal. The
state on the other hand, while obligated
to pay just compensation, almost always

continuedfrom page 22
alternative.

In 1973, he located his Ecology
Companies on the lot that had been
occupied by Olin Mathieson. It
prospered, more or less, for the next
decade, growing into a more than $3
million-a-year business and allowing
Gabrielli an annual income in the six
figures.

Records show that in 1983 Gabrielli
stopped renting and bought the land for
$515,000. He says he planned to stay
there, that when he bought the land he
had no idea that the Hohokam
Expressway was going to crash right
through it He says the parcel was
ideally suited for his admittedly dirty
business. He needed a lot of space to
store the wastepaper and plastic and
metal his company recycled, and he
needed the railroad spur that charged
along the property's southern boundary
and rolled up to the back of the big
warehouse.

It was in late 1986 that he first heard
about the Hohokam. Though Gabrielli .
denies that he saw the project as a
chance to make some quick money, he
retained Louie Majors, a Phoenix
businessman with a real estate
background, to help him with the sale of
the property. In a letter dated October
19, 1987, Gabrielli named Majors his
agent in the sale of the property to
ADOT and stipulated that Majors was to
receive 10 percent of the gross selling
price-"a minimum of $1.2 million to
Sl.9 million depending on mutually
agreed upon terms of relocation costs of
equipment and building." Around this
time, Gabrielli sent a letter to ADOT
that announced his intention to move
his resource-recovery business to a
''less valued property" because of the
"rapidly increasing land values in the
area, a continuous economic
development of businesses and the
proposed Papago Freeway extension
adjacent to the property.

"In light of the above, it is no longer
feasible for us to continue doing our
type business in this area," Gabrielli
wrote.

But as is often the case in such
circumstances, Gabrielli's estimation
of what his land was worth was
considerably more than what ADOT
offered. And it took a lot longer for the
state to make an offer on the land than
the six to nine months Gabrielli
estimated it would take for the sale to
be completed. On January 3, 1989,
ADOT offered Gabrielli $130,000 to buy
a small section of his land-just enough
to build the Hohokam Expressway-

Sullivan says there was
nothing diabolical in the
state's machinations.

DOLLARS



Dan Galvin, ADOTs director ofcommunity relations, says freeway building is a lot
.more complicated than it used to be.

8. underground storage tank, we put it in
B there and had a company come along
.~ and suck it out We did what they
£ wanted us to do. We cleaned up all
~ that"
"3. The ironic thing, Sullivan says, is that

if Gabrielli had accepted ADOTs
$411,500 offer for the land-$103,500
less than the price he paid-and not
forced the condemnation proceedings,
then the'huge piles of dirt behind the
temporary fences wouldn't be Gabrielli's
problem. The state would be the current
owner and on the hook for the cleanup
costs.

"Gene was really one of the pioneers
with recycling back in the 1970s,"
Sullivan says. "Unfortunately, it goes
back on him because he didn't take the
state's offer. Had he accepted it, had the
state taken possession, he'd be in the
clear."

PEOPLE AT ADOT have sympathy for
Gene Gabrielli. And Gabrielli
sometimes turns philosophical about
his predicament Weeks after he is
interviewed, he calls back to say he isn't
angry at anybody at ADOT, that there
are wonderful people who work there,
that the woman who gives him his
checks for relocation expenses is always
cheerful and glad to see him.

"She's glad to see me because she
can give me a check," he says.''I'v~got
a lot of friends over there, who are Just
doing their jobs." .

But it's made it tough for Gabrielli.
He says his ordeal has torn his family
apart, and his litany of complaints
against the bureaucrats wh<?'ve
swaddled his life in red tape is
ever-growing. It has affected him, taken
a piece of his soul.

''I'm a displaced person," he says.
"Mentally this whole thing has set me
back. I used to be very good at what 1
do. I have to reorganize my thoughts all
the time; it just really put me in a state
of mind where it wasn't worth it
anymore."

. Gabrielli has been working 16-hour
days, trying to get his business up and
running again. After nearly two years of
negotiations and delay, he has moved
his equipment Now it all needs to be
refurbished, repaired and realigned.
Some of it sat rusting on the 48th Street
property for almost two years, while
Gabrielli tried to scrape up the money
continued on page 28

gave his property a clean bill of health.
. "1 did all this stuff they recommended,"
he says. 'They were concerned about
some empty drums and containers­
these held hydraulic stuff that we used
in our trucks and everything; we didn't .
pour it into the ground. We had an

to state-of-the-art resource-recovery .
plant We were doing paper, plastic,
glass, aluminum, steel-the only thing
we didn't recycle was chemicals. No
liquids. We didn't take any liquids at all."

And Gabrielli says he relied on the
state's Phase I audit He thought that

DOLLARS
continued from page 25
in escrow, against the cleanup costs.

Of course, ADOT has also been in
contact with the chemical company.
Though no one at Olin Mathieson
would comment because of the litigation
swirling around the case, both the state
and Gabrielli say the company has been
helpful in sorting out the mess.

'They've been very cooperative,"
Sullivan says. 'They know we've got a
problem, and they're willing to work
with us. It's in everybody's interest"

"I don't have a beef against Olin,"
Gabrielli says. ''They did everything
they were reqUired to do in 1973, before
all these [environmental protection]
laws were passed. They rinsed their
trucks out there, that's what they hit
[Olin Mathieson's] had people out with
video cameras throughout the
process--they feel like the state is a
secondary generator of the pollution,
that when they broke through the
concrete they made everything a lot
worse."

Sullivan says it's likely that had
the sump been discovered before
construction began, Olin Mathieson
could have surgically removed the toxic
waste at a fraction of what the cleanup
will eventually cost .

And while Gene Gabrielli argues that
he was an innocent purchaser of the
land, that he knew nothing about the
sump, that he complied with all the
environmental regulations he was
required to comply with-the law might
still hold him liable for some or all of
the cleanup costs.

"1 think the law says that whoever is
in possession of the land is responsible
for anything that's there, that's how the
state of Arizona is holding me liable for
this," Gabrielli says. "When I bought the
land, we knew that there was something
underground but we thought it was all
dried up. It was just a concrete slab. .
there. We didn't know what this stuff
was. We knew that it was a filled-in tank
of some sort

"Who would think that I would be
such an evil person as to put DDT and
DDE in the ground in such high
concentrations that they would have to
think that I was a garbage dump?" he
asks. "We were doing our recycling. We.
were ve.ry busy, and planning to expand
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to move it ADOT has been reimbursing
him for his expenses. but he says it is
slow paying his claims.

'They don't relocate you when you
want to be relocated." he says. "1l1ey
relocate you when they want to relocate
you. They couldn't even find this place
for me; I found it myself. I think they
just looked through a listings book.
1l1ey couldn't find anything comparable
to what we had-they admitted it"

Gabrielli is a large man. who often
interrupts his own sentences to launch
into another thought that eventually
splits off again. losing himself inside a
dense thicket of hard-earned paranoia
and moral outrage. He thrashes inside
this jungle maze. hurt and caught as a
bear in a trap. It seems that not even he
can always keep straight the various
facts and issues of his circumstances as
he flips pages and stirs up desk drawers
looking for a pertinent fact or date.

He is at his best when he just works.
banging on a large spool coiled with
wire to wrap his bundles or fashioning a

makeshift joint to heal his trusty
"Crunch." Inside the building he is now
leasing, as long as a football field and
h?lf again a~ wide. he can trace
imaginary conveyor belts in the air, and
talk of gTading and sorting garbage
automatically.

He is not a man who minds getting
his hands ditty. "I used to work two or
three days a week with my crew sorting
garbage." he says. "I had to know what'
was coming in. where it came from.
what time of the year. what kind of '
material was there. because I had to
have that feeling of what's there."

Even if the court awards him an
amount closer to his valuation of the
land than the state's, even if he
somehow escapes the liability for the
cleanup costs. Gabrielli will have lost a
couple of productive years. The state is
not liable to pay him for income he >

might have earned-perhaps as much
as S500.00O--had his business not been
interrupted by the Hohokam
Expressway construction. He suspects
that the state has maliciously delayed
paying hiin for his relocation expenses,
that it is aware of his limited resources

and hopes he will eventually just give in.
He says he won't. He's come back

from the dead before.
"[ had polio as a child." he says. ''I'm

probably one of the oniy peopie aiive
today who had over 90 percent of their
body affected-92 percent At one point,
I think I was clinically dead."

It was 1953. He was 5 years old.
"I remember that dav, everything that

went on." he says softly.
"My grandfather was very. very

special to me. and in fact. I was with
him when this happened. I was in the
back seat of his car. and I remember. I
said something like. 'Grandpa, I feel
tired. I'm going to lie down.'''

Gabrielli's grandfather and parents
took him to the falnily doctor. who ran a
few tests on the boy's legs.

"1l1e doctor said get this boy to the
hospital before he dies. don't even wait
for an ambulance," he says. "My parents
ran me from Pomona to Children's
Hospital in LA I personally feel I was
dead in the car, because I don't
remember the trip there. I remember
going into a bright room and being put
on a cool table. and they stuck these

long thin needles all the way down...
and for hours and hours and hours they
pulled the fluid out of my spine. They
couldn't put me to sleep because I
wuuiu have Jic(:. And tlll'y ha~ me
strapped down. I remember these thick
leather straps.

"While I was there. it was just me and
my eyes and my mind. Really freaky."

For months after that Gabrielli was
totally paralyzed. It was a couple of
vears before he leamed how to walk.
o Now he has a barely perceptible limp
and a shelf of softball trophies. And a
grand-opening date.

"I do believe things get better as long
as we keep faith and everything." he
says. "Now we're to this part of life
where I'm a grown man and I'm real
successful with what I do. I survive. I
survived with my legs that hurt all the
time. I'll survive this."

But there are times when he is less
optimistic. He worries that he is not the
same person he was before the state
took his land. His confidence has been
rattled. While he often strives to sound
measured and confident, in his less­
continued on page 32
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one. He says ADOT should have
ordered further testing. He agrees the
sump could have been dealt with
relatively cheaply had it been
discovered earlier.

But someone will have to pay for the
cleanup and the state doesn't want it to
be the taxpayers. Olin Mathieson's
position is that it didn't make the mess.
Gene Gabrielli is the current landowner
and that makes him liable. It's tough,
but that's the current state of the law.

Though, as one ADOT employee
says, the state isn't supposed to be in
the business of screwing anyone.
Maricopa County needs highways. It
needs them now. And the county only
has just so much money to spend to
build them. In such circumstances,
there will be collateral damage.
Everyone's sorry for Gene Gabrielli;
he's lost two years of income and he
bought his land just before the bottom
fell out of the real estate market But the
state's position is that the offer it made
to him was just compensation.

The state's position is that Gabrielli
should have taken what was offered him
and gotten out of the way. 0
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system through populated areas,
skirting pre-existing homes and schools
and businesses, Galvin says the agency
has a duty to make freeways more
aesthetically appealing, less noisy, less
dangerous. And all this makes them
more expensive.

So ADOT tries to cut costs where it
can. The agency is shorthanded in some
areas; there are rumors among the staff
that layoffs may be coming. In such a
climate, it's not hard to understand that
the agency might be trying to cut costs
wherever possible. like not conducting
an expensive Phase II audit when a
Phase I might suffice. Sullivan says if
~e concrete sump had not been directly
In the path of freeway. construction, the
workers would have left it undisturbed.

. It's kind of fluky.
It's obvious that Sullivan feels badly

for Gabrielli. The two men are casual
friends; they've served on various
environmental boards together.
Gabrielli says Sullivan "will not lie for

.anyone." Similarly, Sullivan thinks
Gabrielli is sincere, that the situation is
"just one of those situations."

Sullivan is taking the heat for this

7710 E. McDowell Rd.

Scomdale947-9413

he's looked back at the archives.
"I remember seeing a drawing of a

proposed project from the late 1970s,"
he says. "It was an artist's conception of
how 1-10 should be completed. It was
supposed to be elevated. a hundred feet
in the air and zip through the middle of
town. And it had all these circular
on-ramps winding around themselves, I
think they were called heli-eoils-
it looked like something someone
dreamed up in the 1950s as The City
of the Future.'''

Building freeways has changed a lot
over the years. Once, you laid down an
asphalt or concrete path, grading the
land level as you went These days,
there are more and more complications,
and ADOT is learning how to deal with
them as it goes along, in a kind of
haphazard, clumsy on-the-job training.
Tom Sullivan says the department has
become much more sophisticated in
dealing with environmental problems
since the workers broke into Gabrielli's
sump. .

"We know a lot more now than we
did then," he says. ''We're learning
every day."

As ADOT threads the new highway

142I W. Indian School Rd.

Phoenix 248-0530

DAN GALVIN, the ADOT spokesman,
has only been in Arizona since 1982, but

DOLLARS
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diplomatic moments, Gabrielli suspects
that his office has been broken into, his
files rifled, his telephone tapped. He
thinks he's been set up.

He says he believes ADOT knew
about the pesticides in the concrete
sump and refused to settle his case in
order to hold him responsible for the
cleanup. He suggests that the state
didn't order the Phase II audit because
it knew the study would discover
problems, and that the state offered him
an outrageously low price for his land in
order to force him into condemnation
proceedings. While that litigation was
dragging on, the state would begin
construction of the freeway, and if an
environmental problem arose, then
Gabrielli would be exposed to liability
for the cleanup.

'There was intent there," he says. "I
know we can't prove it, but there was
intent there."
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August 28, 1989

Coe & Van Loo
4550 North 12th Street
Phoenix, Arizona 85014-4291

Attn: Mr. Ash C. Patel, P.E., R.L.S.
Senior Vice President

RE: EVALUATION OF LANDFILLS FOR THE NEW lUVER PROJECT FLOOD
CONTROL DISTlUCT OF MARICOPA COUNTY, PHOENIX, ARIZONA.·
JOB NO. 2178J440 .

Western Technologies Inc. (WTI) is pleased to present this report
entitled "Evaluation of Landfills for the New River Project ll

• This
study was verbally requested and authorized by Mr. Ash C. Patel in a
telephone conversation on December 1, 1988.

Five areas of the proposed New River Rechannelization were
investigated for the presence of hazardous or toxic wastes. Three of
these areas exhibited noxious odors during the geotechnical portion of
this project. These areas were studied for the presence of volatile
organic compounds (VOCs) by soil gas analysis. None of the areas
showed the presence of VOCs. Additionally in two of these three
areas, soil samples were obtained and analyzed for the presence of
possible hazardous waste characteristics as defined by Arizona
Administrative Code (A.A.C.)~~40 CFR Part 261).

Based on the limited nUmber of s pIes obtained and analyzed, and the
soil gas study, there does no appear to be any characteristic
hazardous or toxic chemicals pre ent in the areas studied. However,
this does not imply that the s spect illegal landfills are free of
hazardous or toxic waste. In TI's opinion a safety plan should be
developed for the removal and c osure of the illegal landfills within
the rechannelization at the New iver Project.
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If you have any further questions, or if WTI may be of further
assistance, please call us at your earliest convenience at (602) 437­
3737.

•

•

Coe & Van Loo
Job No. 2178J440

Sincerely,

WESTERN TECHNOLOGIES INC.

Services

i~~~d, P.E.
Technica nager
Environmental Engineering Services

/clp

Attachment

Copies to: Addressee (3)
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EVALUATION OF LANDFILLS FOR THE NEW RIVER. PROJECT
COl: , VAN LOO

FLOOD CONTROL DISTRICT OJ!' MARICOPA CO'ONTY
PBOENIX,ARIZONA

JOB NO. 2178J440

1. 0 INTRODUCTION

1.1 BACKGROUND

This report presents the results of an investigation and evaluation of

landfills identified by WTI during the geotechnical phase for the New

River Rechannelization Project near west Phoenix, Arizona. The

geotechnical report (Job No. 2128J068) dated November 9, 1988 listed

areas which may contain hazardous or toxic materials.

1.2 PROJECT DESCRIPTION

The objective of this investigation is to further identify and

characterize wastes of five landfill areas located in the existing New

River channel. WTlunderstands that Coe & Van Loo is designing the

rec9annelization of the New River.

The landfills will be evaluated based on waste characterizations,

testing, and operational records for the presence of hazardous or

toxic wastes. The results of this evaluation will establish the

criteria for removal and/or closure of the landfills.

The limited scope-of-services for the project included the following

activities.

o Review WTI geotechnical report for past and present suspect
landfill operations

o On-site reconnaissance

o . Subsurface soil sampling

o Chemical analysis of soil samples
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o Soil gas monitoring within suspect landfills which exhibited
noxious odors

o Written report with recommendations and conclusions.

2 . 0 RECORDS REVIEW

1) Survey all five areas for possible hazardous waste activities.

2) Use a backhoe to dig trenches at two locations where noxious
odors and brown fill material were present' during drilling
operations. Obtain samples within the trenches.

A previous report prepared by WTI was reviewed for specific locations

of illegal landfills and possible hazardous or toxic waste. Five

areas were identified and are listed below.

investigative

the WTI field

the following

conversations with

P .E.,

the report and

Enamul Hogue,

Upon review of

engineer, Mr •

methodology was decided upon.

0 East bank near Station 210+00

0 West bank near Station 205+00

0 West bank near Station 120+00

• 0 East bank near Station 125+00

0 West bank between Station 60+00 and 75+00
.,r

3) Submit samples to WTI's chemistry laboratory for analysis of
hazardous/toxic wastes.

•
4) Perform soil gas surveys in vicinity of noxious odors discovered

during geotechnical operations .

2



Coe & Van Loo

• Job No . 2178J440

3.0 ON-SITE RECONNAISSANCE

3.1 GENERAL

The portion of' the New River which will be channelized is located

•

•

about 15 miles northwest of the City of Phoenix (see Figure 1). The

area is a gently sloping broad alluvial valley typical of the Basin

and Range Province. For simplicity, the project has been divided into

three sections (see Figure 2). The three sections are: Olive Avenue

to Northern Avenue, Northern Avenue to Glendale Avenue, and Glendale

Avenue to Bethany Home Road. The site conditions within each section

are as follows.

3.1.1 Olive Avenue to Northern Avenue

Abandoned illegal landfills appear to exist between Olive Avenue and

99th Avenue on both the east and west banks of the channel. These

areas were discovered during the drilling operations of the

geotechnical phase of this project. No evidence of these landfills

are present due to surface cover in the area (see Figure 3 and

Photograph 5).

South of 99th Avenue, the west bank contains uncontrolled rubble fill.

The east bank appears relatively free of debris.

No evidence of hazardous waste generation or disposal activities were

observed in this section.

3.1.2 Northern Avenue to Glendale Avenue

North of Glendale Avenue uncontrolled fill was observed on the east

and west channel banks. Along the east bank, a large 25-foot deep pit

exists. This pit contains abandoned automobiles, construction debris

and household rubble. Additionally, piles of households rubble and

abandoned automobiles exist in an area approximately 1,200-feet x 800­

feet just north of Glendale Avenue (see Photograph No.7). No

3
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evidence of hazardous waste generation or disposal activities were

observed in this section.

GENERAL4.1

4.2 EXCAVATION

A Case Model 680 backhoe was used to dig a trench at each boring

location. The trenches were approximately 30-inches wide, 12-feet

long, and 6-feet deep .

3.1.3 Glendale Avenue to Bethany Home Road

Glendale Airport is located west of, and parallel to, the N€w River

channel. Approximately one-quarter mile south of Glendale Avenue,

between the airport and the channel, are a sandblasting operation and

a trucking company. Between the businesses assorted construction

debris (concrete, asphalt, etc.), junk automobiles and junk trailers

are located (see Photograph No.9). Three pits are located east of

the businesses. These pits also contain construction debris. The

center pit appears to be a current dumping place for the trucking

company. The newer appearing materials being placed' in this pit were

also construction debris and soil (see Photograph 8). The

northernmost pit has 3 empty, rusted 55-gallon drums in it.

svkJ~
4. 0 SUBSTANCE MATERIAL SAMPLING ?

W~J ovS ~ I

During the geotechnical phase of th' project, drilling operations

were halted due to unidentified xious odors emanating from boring

holes at three locations. Two of these locations were investigated

for the presence of hazardous and/or toxic substances by subsurface

material sampling (see Figure 3). The first exploration trench

(Trench No.1) is located at boring B-2W along the west bank near

Station 205+00. Trench No.2 is located at boring B-IE along the east

bank near Station 210+00.

•

•

•
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In Trench No.1, the first 2 to 4 feet of material removed consisted

of general construction debris which included concrete, asphalt and

wood pieces. At a depth of approximately 4-feet, dark brown material

was removed which was emanating noxious odors (see Photograph No.2).

The debris appeared to be domestic waste which consisted of

newspapers, glass, grass and tree clippings and other household

identified by field methods. However, negative readings were observed

on both the HNU photoionization meter and combustible gas meter which

indicate volatile organics (hazardous) and methane. The odors do

appear to be the result of biodegradation of organic matter from the

waste material.

Trench No. 2 was much the same as Trench No.1. The material from 0

to 3 feet ap:peared to be a soil cap. Construction debris was

encountered at depths of 3 to 6 feet. Noxious odors emanated from

materials starting at a depth of 6-feet (see Photograph Nos. 3 and 4) .

This debris was similar to the material encountered at 4-feet in

Trench No.1. Again, negative readings were observed on the

combustible gas meter and HNU photoionization meters.

4. 3 SAMPLING AND ANALYSIS

One soil sample was obtained from each trench when excavation revealed

the material with noxious odors. Each sample was collected using an

aluminum soil scoop and placed in a SOO-gram wide mouth jar with a

teflon lid. The jar was then sealed, labeled, and placed in an ice

chest. The samples were then transported, under Chain-of-custody, to

WTI's chemistry laborat9ry analysis.

•

Both samples were analyzed for the following parameters: pH,

point, physical description, reactivity (water, sulfides),

cyanide, EP toxicity metals, and GC/MS solvent screen .

5

flash

total
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All samples were collected and analyzed in general accordance with US

EPA Document SW-846 "Test Methods for Evaluating Solid Waste". All

laboratory data was reported (see Appendix B) .

5.0 SOXL GAS ANALYSES

5.1 GENERAL

Three areas where noxious odors were present during drilling of the

geotechnical phase of this project were investigated with gas probes

for the presence of volatile and combustible gases. The areas

investigated were: the west bank of the channel near Station 205+00,

the east bank of the channel near Station 210+00, and the west bank of

the channel near Station 120+00.

Attempts to drive the probes into the ground with a hammer were

• ineffective because of the sand and cobble cover over the waste fill.

Next, a pilot hole for the probe was attempted using a two-man gas

powered auger. This also proved ineffective because of the sand and

cobble cover • FInally , a Case 580 backhoe was used to dig a hole to

the appropriate depth. At each area four 4. 5-foot sections of one­

half inch copper. tubing was placed in the ground to a depth of

approximately 4-feet. The tubing was placed in the hole. The hole

was backfilled and allowed to remain until ambient soil gas levels

stabilized. After several days, WTI returned and made measurement~ of

gases at each location. Figures 3 and 4 show sampling identifications

and locations.

S.2 OBSBRVATXONS DUlUNG EXCAVATXON OF TEST BOLES

S.2.1 Station 20SW

All four test holes encountered the same type of debris which was

previously observed in Trench No. 1 at approximately the same depth

•
6
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(see Figure 3). All four copper tubes were placed, such that, the

bottom end of the tube was within the area of decomposing matter.

5.2.2 Station 210E

Test holes 1 through 3 encountered the same types of debris at

approximately the same depth as Trench No. 2 (see Figure 3). Test

Hole No. 4 encountered only construction rubble to a depth of 5-feet

where the digging was stopped. All four tubes. were placed with the

bottom of the tubing at 4 feet below the surface. However, this was

just above the top of the decomposing material.

5.2.3 Station 120W

None of the four test holes en·countered decomposing material. Sand,

gravel, and cobbles were encountered to a depth of approximately 3.5­

feet. Below that depth construction debris was unearthed at all

locations. Excavation was terminated five feet below the surface .

5.3 TESTING AND RESULTS

An -""HNU Model PI 101 photoionization meter and combustible gas meter

were used to measure volatile aromatic (hazardous) and flammable

gases, respectively, at each sampling location. Both instruments were

placed in the top of each sampling tube and allowed to operate for two

minutes. Measurements were then recorded for both instruments at each

sampling location. Table I lists the results of the testing.

6.0 ESTIMATION OF VOLUME AT LANDFILL

Calculations on the estimation of foreign material in the investigated

areas are presented below. Due to the limited scope of WTI's

investigation, some assumptions were made as to the depths and widths

of material to be removed .

7
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Assumptions:

o All areas are uniform in the amount of debris throughout the
depth, width and height.

o Length of area is based on visual observations of surface
debris and, in some cases where subsurface excavations took
place, subsurface debris height.

o Width of area is based on visual observations and is assumed
to be between 40 to 60 feet.

The following conclusions are based on WTI records review and on-site

and off-site evaluations.

o Construction debris (concrete, asphalt, wood, etc.) is
present at all five areas investigated.

Calculations are as follows:

7.0 CONCLUSIONS

Volume

9117. yds3 estimated

15360. yds3 estimated

1000 X 10 X 40 X .0370 14800. yd3 estimated
Station 60-75W

2400 X 60 X 10 X .0370 53280. yds3 estimated

TOTAL VOLUME 104700. yds3 ESTIMATED

600 X 50 X 8 X .0370 = 11840. yds3 estimated
Station 120W ' ~

Length (ft) x Width (ft) x Height (ft) x .0370 (yard3/feet3)

1200 X 44 X 8 X .0370
Station 125 E

Station 205W

~
700 X 44 X 8 X .0370 =
Station 210 E

•

• 8



•
Coe & Van Loo
Job No. 2178J440

o The east and west banks of the channel near stations 210+00
to 205+00 also contain material which appears to be
decomposing household waste. This material was tested for
possible hazardous and toxic waste characteristics. Based
on the limited number of samples taken, the waste may be
classified as non-hazardous as defined by the Arizona
Administrative Code (A.A.C.) R9-8-1861.A (40 CFR Part 261)
and disposed in a municipal landfill.

o Based on observations of the areas investigated, estimations
of the volume of material which may need to be removed for
the rechannelization of the New River is approximately
100, 000 cubic yards. This estimated volume is based on
having to totally remove all materials.

8.0 RECOMMENDATIONS

Based on the results of our studies and evaluations, WTI recommends

that the material found in the abandoned landfills be disposed in• municipal landfills. This does not imply that all areas are free of

hazardous or toxic waste. In WTI's opi~ion, a safety plan should be
J"

developed and implemented during the rechannelization of the New

River. This safety plan should include, but not be limited to, the

following:

o An outline of procedures to be used during the removal of
the landfills. This should include on-site monitoring of
all materials removed by an on-site safety officer during
excavation.

o Hazardous waste handling procedures should such material be
found during excavation of the landfills.

o Job site safety and health requirements for the removal
process .

• 9
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Sample ID

205W-1
205W-2
205W-3
205W-4

210E-1
210E-2
210E-3
210E-4

120W-1
120W-2
120W-3
120W-4

TABLE I

BNO meter (ppm as benzene)

<1
<1
<1 (tr)
<1 (tr)

<1
<1
<1
<1

<1
<1
<1
<1

Combustible Gas Meter
(% Natural. Gas)

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

• 10
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Figure 3
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Figure 4
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WESTERN
TECHNOLOGES
INC.

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

e
CLIENT Coe & Van Loo

4550 N. 12th Street
Phoenix, AZ 85014

SAMPLE NO.
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

8820915
2178W440
12-30-88

1 OF 2

CLIENT SAMPLE ID : #1
SAMPLE TyPE : Soil
SAMPLE SOURCE :
SAMPLED BY : WTI/C. Christian
SUBMITTED By : WTI/C. Christian

AUTHORIZED BY: C&VL/Personnel
CLIENT P.O.

SAMPLE DATE .' 12-09-88
SUBMITTED ON : 12-12-88

REMARKS -

************************************************************************
* DATA TABLE *
************************************************************************

pH .
Water and Acid Reactivity .
Flash Point .. , .
Physical Description .
EP-Tox Arsenic .
EP-Tox Bar i urn .
EP-Tox Cadmi urn .
EP-To'x Chromi urn .

eEP-TOX Lead .
. EP-Tox Mercury .

Ep-Tox Selenium .
EP-Tox S i I ver .
Cyanide, Total (Distillation) .

*WATER MIX: oJ
Negative
Partially Soluble
N/A
No
No

Petroleum
Dark Brown
N/A
Solid
One
N/A

[- RESULT -] [- UNIT -]

7.7 S.U.
*

>200. Fahrenheit
*

<0.5 mg/L
<1. mg/L
<0.1 mg/L
<0.1 mg/L
<0.5 mg/L
0.03 mg/L

<0.5 mg/L
<0.1 mg/L
0.05 mg/kg

@

Reacti ve: >

Soluble:
Heavier/Lighter:
Emulsifies:
Precipitates:

Odor:
Color:
Viscosity:
Physical State:
Number of Layers:
Percent Layers:

--------]PARAMETER·

**SULFIDE (Reactive)

*PHYSICAL DESCRIPTION:

[-----------

e

(1) Copy to Client



************************************************************************
* D A TAT A B L E (Cont.) *
******************************************************************~*****

CLIENT Coe & Van Loo
4550 N. 12th Street
Phoenix; AZ 85014

LABORATORY REPORT

2 OF 2

8820915
2178W440
12-30-88

[- UNIT -]

mg/kg

SAMPLE NO.
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

[- RESULT-]--------]

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

PARAMETER

WESTERN·
TECHNOLOGIES
INC.

..............................
[-----------

Sulfide

•

~
•

•
(1) Copy to Client



WESTERN
TECHNOLDGES
INC.

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

..
lENT Coe & Van Loo

4550 N. 12th Street
Phoenix, AZ 85014

SAMPLE NO. :
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

8820915
2178W440
12-30-88
l=~
1 OF 2

CLIENT SAMPLE ID : #1
SAMPLE TYPE : Soil
SAMPLE SOURCE :
SAMPLED By : WTI/C. Christian
SUBMITTED By : WTI/C. Christian

REMARKS -

AUTHORIZED BY: C&VL/Personnel
CLIENT P.O.

SAMPLE DATE .' 12-09-88
SUBMITTED ON : 12-12-88

GC/MS SOLVENT SCREEN

************************************************************************
* D A TAT A B L E *
************************************************************************

(----------- PARAMETER --------]

eBenzene :
i-Butanol (N-Butyl Alcohol) .~ :
2-Butanone (Methyl Ethyl Ketone) :
2-Butoxyethanol (Butyl Cellosolve) .. :
2-(2-Butoxyethanol) Ethanol .

(Butyl Carbitol)
Butyl Ester Acetic Acid :

(Butyl Acetate)
Carbon Tetrachloride .
1,1-Dichloroethane(1,1-DCA) .
1,2-Dichloroethane(1,2-DCA) .
1,1-Dichloroethene(1,1-DCE) .
1,2-Dichloroethene(1,2-DCE) .
Dichloromethane(Methylene Chloride) .. :
Dimethylbenzene(Xylene) ~ .
1,4-Diethylene Dioxide(Dioxane) :
1,2-Ethanidiol(Ethylene Glycol) .
Ethanol(Ethyl Alcohol) .
2-Ethoxyethanol(Cellosolve) .
2-Ethoxyethyl Acetate .

(Cellosolve Acetate)
Ethylbenzene .
Ethyl Ester Acetic Acid :

(Ethyl Acetate)
~~-Methoxyethanol(MethylCellosolve) .. :
~~ethylbenzene(Toluene) :

(1) Copy to Client

(- RESULT-]

(10.
(10.
(10.
(10.
<10.

<10.

<10.
(10.
(10.
<10.
<10.
(10.
<10.
<10.
(10.
(10.
(10.
(10.

<10.
<10.

(10.
<10.

[- UNIT -]

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg



************************************************************************* D A TAT A B L E (Cont.) *
************************************************************************

LABORATORY REPORT

8820915
2178W440
12-30-88
~:I~

2 OF 2

SAMPLE NO. :
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

~. lENT Coe & Van Loo
~ 4550 N. 12th Street

Phoenix, AZ 85014

[---------'-- PARAMETER --------] [- RESULT-] [- UNIT -]

Methyl Ester Acetic Acid .
(Methyl Acetate)

2-Methyl-l-Propanol .
(Isobutyl Alcohol)

4-Methyl-2-Pentanone .
(Methyl Isobutyl Ketone)

l-Propanol(Propyl Alcohol) '
2-Propanol(Iso Propyl Alcohol) :
2-Propanone(Acetone) :
1, 1, 2,2-Tetrachloroethane .
Tetrachloroethane .

•
Tetrahyd~ofUran :
1,1,1-TrIchloroethane :
1,1,2-Trichloroethane ..- .

-?"

Trichloroethene .
Tr i ch 1oromethane .
1,1,2-Trichloro-1,2,2-Trifluoro- .

ethane(Freon 113)
Trimethylbenzene .

<10.

<10.

<10.

<10.
<10.
<10.
<10.
<10 .
<10.
<10.
<10.
<10.
<10.
<10.

<10.

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

•
(1) Copy to Client



CLIENT SAMPLE ID : #2
SAMPLE TYPE : Soil
SAMPLE SOURCE :
SAMPLED BY : WTI/C. Christian
SUBMITTED By : WTI/C. Christian

LABORATORY REPORT

1 OF 2

8820916
2178W440
12-30-88

SAMPLE NO. :
INVOICE NO. :
DATE
REVIEWED BY:
PAGE

SAMPLE DATE .' 12-09-88
SUBMITTED ON : 12-12-88

AUTHORIZED BY: C&VL/Personnel
CLIENT P.O.

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLDGIES
INC.

•CLIENT Coe & Van Loo
4550 N. 12th Street
Phoenix, AZ 85014

************************************************************************
* D A TAT A B L E *
************************************************************************

REMARKS -

pH .
Water and Acid Reactivity ·
Flash Point .
physical Description '
EP-Tox Arseni c .
EP-Tox' Bar i um .
EP-Tox Cadmi urn .
EP-Tox Chrorni urn .
EP-Tox Lead .
EP-Tox Mercury .
Ep-Tox Selenium .
EP-Tox S i 1ver .
Cyanide, Total (Distillation) .

Negative..;r'
Partially Soluble
N/A
No
No

Soil
Brown
N/A
Solid
One
N/A

[- RESULT -] [- UNIT -]

7.9 S.U.

*)200. Fahrenheit

*
<0.5 mg/L
1- mg/L

<0.1 mg/L
<0.1 mg/L
<0.5 mg/L
<0.01 mg/L
<0.5 rng/L
<0.1 rng/L
0.11 mg/kg

Reactive:
Soluble: ,
Heavier/Lighter:
Emulsifies:
Precipitates:

Odor:
Color:
Viscosity:
physical State:
Number of Layers:
Percent Layers:

--------]PARAMETER.

*WATER MIX:

**SULFIDE (Reactive)

*PHYSICAL DESCRIPTION:

[-----------

•

•

(1) Copy to Client



LABORATORY REPORT
WESTERN
TECHNOLOOES
INC.

•CLIENT Coe & Van Loo
4550 N. 12th Street
Phoenix, AZ 85014

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

SAMPLE NO.
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

8820916
2178W440
12-30-88

2 OF 2

************************************************************************* D A TAT A B L E (Cont. ) *
************************************************************************

[-----------
.. . . . . . . . . . . . . . . . . .. . . . . . ... . . . .Sulfide

•

•

PARAMETER --------] [- RESULT-] [- UNIT -]

mg/kg

(1) Copy to Client



CLIENT SAMPLE 1D : #2
SAMPLE TYPE : Soil
SAMPLE SOURCE :
SAMPLED By : WTI/C. Christian
SUBMITTED By : WTI/C. Christian

LABORATORY REPORT

8820916
2178W440
12-30-88
~~
1 OF 2

SAMPLE NO. :
INVOICE NO.:
DATE
REVIEWED BY:
PAGE

SAMPLE DATE .: 12-09-88
SUBMITTED ON : 12-12-88

AUTHORIZED BY: C&VL/Personnel
CLIENT P.O.

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

~IENT Coe & Van Loo
.., 4550 N. 12th Street

Phoenix, AZ 85014

REMARKS -
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(602) 437-3737

western Technologies Inc. has completed the subsurface exploration

for the proposed New River Channelization Project to be imple­

mented between Bethany Home Road and Oli ve Avenue in the Ci ty of

Peoria and City of Glendale, Arizona. This study was requested

and authorized by Mr. Ashok C. Patel in general accordance with

our proposal number 2128A008 dated February 8, 1988.•

Coe and Van Loo
4550 North 12th Street
Phoenix, Arizona 85014

Attn: Mr. Ashok Patel
Senior Vice President

Re: New River Channelization
Bethany Home Road to Olive Avenue
Phoenix, Arizona

Gentlemen:

November 9, 1988

Job No. 2128J068
Inv. No. 21280317

[

G..'.·.·..·.i.·.
fij

•

The results of our study, including the boring location diagram,

laboratory test results, test boring records and the geotechnical

recommendations needed to aid in the design and construction of

the levees, embankments and other earth connected phases of this

project are attached.

We have appreciated being of service to you in the subsurface

exploration phase of this project and are prepared to assist you

during the construction phases as well. If you have any questions

_concerning this report or any of our testing, inspection, design

and consulting services, please do not hesitate to contact us.

Sincerely,

Reviewed by:

."

Copies to: Addressee (3)
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• Geotechnical Exploration
New River Channelization

Bethany Home Road to Olive Av~nue

Phoenix, Arizona
November 1, 1988

INTRODUCTION

This report contains the results of our geotechnical exploration

for the 'proposed New Ri ver Channelization Project to be implemented

between Oli ve Avenue and Bethany Home R.oad. The purpose of these

services is to provide information and recommendations relative to

site preparation, levee construction, slope stability and

embankment protection.

PROPOSED CONSTRUCTION

• Project information has been provided by Mr. Ashok C. Patel of Coe

and Van Loo. We have several drawings supplied by Coe and Van

Loo. Based on this information, we understand that the project

will consist of channelization of the existing New River between

Olive Avenue and Bethany Home Road. The channelization will

consist of levees on each bank . approximately 20 feet above the

proposed flow line. The levees will be constructed on 1: 1 slope

protected by a soil-cement face 4 to 8 feet in thickness. The

soil-cement slope protection will extend approximately 15 feet

below the flow line to be below the expected scour depth.

SITE CONDITIONS

General: The portion of the river which will be channelized is

located about 15 miles northwest of the City of Phoenix. The area

• is a gently sloping broad alluvial valley typical of the Basin
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• and Range Province. For siinplici ty, we di vided the project into

three sections. The three sections are; Oli ve Avenue to Northern

Avenue, Northern Avenue to Glendale Avenue, and Glendale Avenue to

Bethany Home Road. The site conditions within each section are as
follows:

• Olive Avenue to Northern Avenue: The river channel flows

southward and the bottom contains a moderate growth of

local bushes such as mesquite and creosote. An open

drainage canal outfalls to the river on the west bank
approximately 100 yards south of Olive Avenue.

Uncontrolled fill exists on the channel faces between
Olive and 99th Avenue.

'South of 99th Avenue, the west bank contains uncontrolled

rubble fill. The east bank appears relati vely free of

debris.•

L

•

•

Evidence of an abandoned gravel mining operation was

observed on the west bank north of Northern Avenue. The
river channel narrows significantly in this area.

Northern Avenue to Glendale Avenue: This section has one

operating gravel mine on the west bank of the river within

the first half mile south of Northern Avenue. Several

large, deep open pit excavations associated with the mine

exist within the western half of the channel. Some of

these pi ts are approximately 90 feet deep. Several ponds

of unknown depth, probably associated with the mining

operation, exist in this area.

North of Glendale Avenue uncontrolled fill was observed on
the east and west channel banks. In this vicinity,

immediately east of the probable project limi ts, a large

25 foot deep pi t exi sts. This pi t contains junk

-2-
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automobiles, and cohstruction, and household rubble. No

research was done to determine if hazardous materials

exist within the pit.

The river bed and channel bank contain a moderate growth

of native brush and grass. A large open channel drainage

structure empties into the river on the east bank within

this section.

• Glendale Avenue to Bethany Home Road: Several, probably

illegal, dump sites exist on the west channel bank.

• East bank between Station 150+00 and 100+00.

• west bank between Station 240+00 and 150+00.

• west bank between Station 150+00 and 100+00.

field

fill

si tes contained

and decomposing

known locations.

During the

uncontrolled

Location of Uncontrolled Dump Sites:

exploration, several areas containing

mater ial were observed. These dump

construction debris, household rubble

vegetation. Following is a list of

Other observed sites may also exist.

• East bank between station 240+00 and 200+00.

Portions of the channel bottom and banks within this

section contain a moderate to dense growth of native

grasses, brush and trees.

A storm drain enters the river channel on the east bank.

An acti ve gravel mining operation is also located on the

.east bank.

•

•

-3-
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• • West bank betweeh Station 75+00 and 60+00 .

Wi thin the above listed areas hazardous mater ials may exist. At

several locations, drilling was terminated due to noxious odors and

personnel safety.

SCOPE OF SERVICES

Sixty-six borings and 35 test pits were drilled or excavated to

depths of 2 to 27 feet. The bor ings were dr illed along the east

and west bank on top of the existing river channel banks near the

proposed channelization levees. The test pits were excavated along

the approximate centerline of the rechannelization. The borings

were drilled using truck mounted drilling rig utilizing 7 inch

diameter hollow stem auger. The test pi ts were excavated using

large backhoe equipment. During exploration, subsoils were

• examined visually and sampled at selected intervals.

The following tests were performed on selected soil samples:

• Water content

• Dry density

• Shear strength

• Gradation

• Plasticity

• Permeability

• Soluable Sulfur

Test results were used in development of our recommendations. In

addition,. trial soil-cement mixtures were tested for appropriate

parameters .

•
-4-
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INTERPRETATION OF SUBSURFACE CONDITIONS•
Exploration: As presented on the Logs of Test Pits, the riverbed

materials, are predominantely gravelly sands and sandy gravels with

cobbles. The cobbles have a maximum diameter of approximately 9
inches. The fines content varies vertically and laterally along

the river bottom. In general, the deeper coarse grained soils are
coated with reddish brown medium plasticity clay. Occasional thin

layers of clay were encountered in some of the test pits.

-5-

tests performed on undisturbed samples indicated a
-5of 2xlO ern/sec. Tests on remolded samples

Permeability
permeability

Testing: Laboratory test results indicate angles of internal
friction ranging from 29 degrees to 46 degrees. These values were

determined on 2.5 inch diameter ring samples which eliminates

coarse gravel and larger particles. Numerous gradation tests were

performed on recovered samples. These tests indicate that in
general the subsurface soils are predominantely sandy gravel to

gravelly sand.

As presented in the Logs of Borings, the near surface soils on the
banks of the existing river consist predominantly of loose to

medium dense gravelly sand fill with varying amounts of silt and

clay. The native material below the fill consists of sand with

varying amounts of sil t and gravel. Below the sand and gravelly

sand layer and extending to the full depth of exploration, the

• mater ials encountered were predominantly dense sandy gravel. All
borings along the banks reached practical auger refusal within

depths of 2 to 24 feet. A ground water table was not encountered

during the time of our exploration.

•
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4It indicated permeabilities ranging from IxlO- 3 to 6x10- 5 ern/sec.

A summary of the laboratory test results is included in Appendix C
of this report.

CONCLUSIONS AND RECOMMENDATIONS

water-filled ponds should be pumped

cleaned of organic or deleterious

strip and remove existing vegetation,

mater ial from the river bot torn and

Prior to grading the channel,

debr is and other deleter ious

existing banks. Any existing

dry or otherwise drained and

matter.

Site Clearing: In general, rechannelization of the river will

require removal of soil from the existing river bottom and banks to
achieve the design flow elevation and channel alignment. The cut

material will be selectively used to construct channel levees and

soil cement slope protection.

General: Due to. the unknown nature of the materials that may be

uncovered during construction extreme caution must be exercised.
If drums wi th suspicious odors or liquids are encountered, proper

supervision should be obtained prior to continuation of the work.

Groundwater: During this exploration, groundwater was not

encountered in any of the borings .or test pits. Review of well

records and groundwater data published by the Arizona Department of

Water Resources indicates that the groundwater table within the

project area exists at a depth greater than 140 feet below the

ground surface. Based on the present recharge and discharge rate,
it is our jUdgement that construction w.ill not be affected by the

groundwater.

4It

Site Preparation: Several open pit gravel mines and ponds exist

4It within the project limits. These existing excavations will require

-6-
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~ proper backfilling prior to construction of the levees, levee

protection, and channel bottom. The backfill material should be

clean, well graded granular soil, free of vegetation, organic

matter, construction rubble and other deleterious material and meet

the gradation specification presented in this report.

Where levees are constructed on native undisturbed soil the surface
should be cleared as recommended in the site clearing section of

this report. The surface should be cut level, scarified to a depth

~ of 10 inches and recompacted to 95 percent of ASTM D698.

~

Backfill above the toe of the embankment protection structure,

within the channel area, should meet the gradation requirements
presented under the nMaterials n section of this report.

All backfill should be placed in accordance with the

recommendations presented in the nPlacement and Compaction n section
of this report.

Levee Construction: The proposed channel levees will either be cut

from the existing river banks or constructed with engineered fill.

The channel levees to be cut from existing river banks may be cut

on a 1: 1 slope. However, in some locations local shallow slope
failures should be expected. Where these failures are experienced

the soil-cement levee protection structure should be constructed to

the natural slope angle of the bank soil on the bank side of the

channel. If during preparation of cut levees, rubble or

uncontrolled fill is encountered, we recommend that these materials

be removed. The removal should extend landward f rom the proposed
channel face to natural soil or 50 feet, whichever is least. The

levee then should be constructed as recommended below.

Two different conditions exist where construction of the channel
levees is required. These conditions are; levees constructed on

native, undisturbed soil, and levees constructed on engineered fill.

-7-
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• Where levees are constructed on engineered fill scarification of

the surface is not required.

The material used in the constructed levees should meet the

requirement presented in the "Materials" section of the report.

Placement and compaction recommendations are also presented in this

report.

In some areas levees will be constructed adjacent to landward

excavations. In this situation, miscellaneous backfill may be used

outside the levee. The levee is defined as the zone between the

new channel face and 50 feet landward.

Slope Stabili ty: Stabili ty of the proposed levees were analyzed

using the computer program "SB-SLOPE" to determine the critical

failure surface. The stability analyses were performed using a 1:1

• levee slope, unprotected, and protected by a 4 foot thick and an

8-foot thick soil-cement structure. The stability analyses were

based on the following minimum design assumptions:

a. Near surface sandy silt or silty sand material:

Dry unit weight = 115 16/ft3

Moist unit weight = 124 lb/ft3

Saturated unit weight = 126 lb/ft3

Angle of internal friction = 30 degrees

Cohesion = 0

Coefficient of Permeability = 6X10- 5cm/sec

b. Levee material (sands with gravel)

Dry unit weight = 120 lb/ft 3

Moist unit weight = 130 lb/ft3

• Saturated unit weight = 136 lb/ft
3

-8-
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Angle of internal friction = 36 degrees

Cohesion = 0

Coefficient of Permeability = 2xlO- 3 cm/sec

c. Levee foundation soil (sand, gravel and cobbles)

Dry unit weight = .130 Ib/ft 3

Moist unit weight = 138 Ib/ft3

Saturated unit weight = 140 Ib/ft 3

Angle of internal friction = 38 degrees
Cohesion = 0

d. Soil-cement slope protection structures:

These safety factors do not include transient load due to
earthquake. Earthquake loading reduces safety factors for such

structures. It is our 0plnlon, however, that the likelihood of

significant earthquake loads occurring during periods of full scour

Based on our analysis, the minimum factor of safety against slope

failure occurs when the soil above the toe of the slope protection

structure is removed by scour. The minimum factor of safety

against failure for a 4 foot and 8 foot thick structure is 1.15,

1.28, respecti vely. The slope stability analysis on a 1: 1 slope

without soil-cement slope protection indicates shallow slope

failures will probably occur in some places. Typical plots of the

computer output are presented in Appendix of this report.

Critical condition at end of construction.

Unit·weight = 125 Ib/ft 3

Unconfined compression strength = 750 psi

Coefficient of friction between soil and soil-cement = 0.3

e.•

•
-9-
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are remote. Further, it

consequences of failure and

designing for absolute worst

is our opinion, considering

the associated construction cost,

conditions is not warranted.

the

that

Earthwork:

• General:

1. The conclusions contained in this report for the proposed

construction are contingent upon compliance with

recommendations presented in this section.

• Foundation Preparation: Specialized treatment of existing

soils within levee foundation areas is not required. If

objectionable material such as loose fill or deleterious

2. On-si te silty and or clayey (if any) soils may pump or

become unworkable at high water contents. workability may

be improved by scarifying and drying. Overexcavation of

wet zones and replacement with granular materials may be

necessary. The use of lightweight excavation and

compaction equipment may be required to minimize subgrade

pumping.

Excavation:

the proposed

conventional

as septic tanks,

dry wells were not

encountered during

for

with

such

and

be

excavations

accomplished

that

be

We anticipate

construction can

equipment.

Although underground facilities

cesspools, basements, utilities,

observed, such features might

construction.

2.

1.

•

•

•

-10-
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4It material is encountered it should be removed and replaced with

suitable, compacted material.

• Materials:

General: All fill and backfill material should be clean, .free of

construction debris, rubble and organic matter. The following

gradation specifications are recommended:

l. Levee Foundation and Levee

Sieve No. or Size Percent Passing by Weight

3" 100

No. 4 40 (min)

No. 200 5 (min)

4It 2. Channel Fill and Backfill (not below levee)

Placement and Compaction:

3. Miscellaneous Fill and Backfill:

by the project engineer.

placed and compacted in

and procedures that will

100

60-80

20-40

Any clean material approved

Percent Passing by Weight

-11-

should be

equipment

6"

8"

No. 4

All fill and backfill

horizontal lifts using

Sieve No. or Size

1.

4It
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produce recommended

throughout the lift.

the following:

Description

dehsitieS and suitable water content

Uncompacted fill lifts should not exceed

Loose Lift Thickness (inches)

12

24

24

3. Materials should be compacted to the following:

CLOSURE

Miscellaneous fill and backfill---------- 80*

Levee & Levee Foundation----------------- 95
Channel fill and backfill---------------- 90*

Minimum Percent
Compaction (ASTM D698) .Material

Our conclusions and recommendations assume observation and testing

of the earthwork and foundation preparations by a representative of

the engineer. During construction, the engineer will have the

responsibility of assuring that construction complies with our

recommendations. The engineer also will be responsible for

decisions/recommendations should unanticipated conditions occur.

*Due to the size of the materials a performance specification may

be required.

• Compliance: Our recommendations are predicated on proper

observation and testing of the construction activities. To

assess compliance, observation and testing should be performed

under the direction of the geotechnical engineer.

•

•
-12-
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If plans, specifications, or field applications deviate from our

recommendations, we shall be relieved of responsibility unless our
written concurrence has been obtained .

•
-13-
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•
Coe and Van Loo
Job No. 2128J068

TEST PIT LOG NOTES

The number shown in "LOG OF TEST PIT." refers to the approximate
location of the same number indicated on the "Site Plan" as
positioned in the field by pacing from existing features.

[

"TYPE/SIZE PIT" refers to the exploratory equipment and size of the
bucket used during the excavation.

"Sample Type" refers to the form of sample recovery, in which G =
Grab sample.

pit
by

conform with
to Soil and

at the test
established

"ELEVATION" refers to .ground surface elevation
location relative to the indicated "DATUM"
interpolation from contours on the "Site Plan".

"Unified Classification" refers to the soil type as defined by
"Method of Soil Classification". The soils were classified
visually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests •

In general, terms and symbols on the test pit
"Standard Definit:i,ons of Terms and Symbols Relating
Rock Mechanics" (ASTM D653).

"STA" ref er s to the approximate stationing of the test pi t along
the proposed New Ri ver Channelization alignment according to Coe
and Van Loo.

Test pit depict our interpretations of subsurface conditions at the
locations and on the date(s) noted. Variations in subsurface
conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and
other factors.

These notes and test pit are intended for use in conjunction with
the purposes of our services defined in the text. Test pi t data
should not be construed as part of the construction plans nor as
defining construction conditions.

•

L

~.



Groundwater Conditions _--=N;,;..;o;:..:n:..:.e:::..-.;E=.'n=c.=.ou=nc:;:tc:;:ec:;:rc:;:ec:;:d:-.. Date 4.:..1_2_8-'..1_8_8__

-

-

-

-

-.

-

-

-

-

-

-

-

-

2128J068

minor water seepage

Description

GRAVEL; with sand, with cobbles, trace fines, brown
-

Excavation stopped at 20 feet

GP- SANDY GRAVEL; with cobbles, some clay, brown
GC

GW

B

B

-
B

I--

Blows/Foot

0)

~ .£
t- '"
0) ~'t
0. Cl c.

1----,--------1 E C
C N/R ~ Cl

.....
0)

2
..c......
c.
0)

Cl

LOG OF TEST PIT NO. TP-1

New River Channelization (Sta. 210+00) bProject__--=~--..::..:;;:. __' ~:.__ Jo No.

MEAN SEA LEVEL

•

,evation 1079.0 Datum_

Backhoe 24" F d 555Type/Size Boring Rig Type o_r _

-

-

-

-

-

-



[, LOG OF TEST PIT NO. TP-2

New River ChannelizationProject _

•
Ievation 1079.3

B kh 24 "Type/Size Boring a_c__o_e _

Groundwater Conditions NoneE.. ncountered

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

SANDY GRAVEL; trace fines, reddish brown

SANDY GRAVEL; with cobbles, trace fines, light
brown

Excavation stopped at 19 feet

GP

GP

c
.2

-0 ....
<Ii 113
~.~._-c·-
:)~

113

U

-
B-

Blows/Foot

<Ii
a. C
~ 'iii
<Ii ai u

Q. 0 a.
f----r-------jE ~

C N/R ~ 0

-
-

r­
30

-

-
--15

~O

....
<Ii
.2
.J::....
a.
<Ii-
0

~

r-

r-

~

5

r-

~

-
-
..J.O

er-

i .• - ~,
\



D t

Project

Groundwater Conditions None Encountered ae v

... CIi
>- ?f. c

CIi c. 0
CIi >- ... "O·zBlows/Foot ';j; ...- r- C1i'" C1i11l

CIi
c_ ... c ._ u

Description.c: C1iu I1lCli
_.-

0.
._-

0. ClC. ~t: c·-
CIi E ~ 0 ;:)~
Cl C III U III

N/R Vl Cl 0

GP SANDY GRAVEL; with cobbles, trace fines, brown
r- -

r- -
I-

r-

r-J -

r- -

B GP- GRAVELLY SAND; with clay
r- I-- GC
r- -

~O -
I- -

I- -

r- -

r- -

-15 -

- -
r- -

I- -
I- -

20

f-
Excavation stopped at 20 feet -

r- -

r-

r- -

~5 -
I- -

r- -

r- -

r- -
30

LOG OF TEST PIT NO. TP-3

New River Channelization (Sta. 200+00) Job No. 2128J068
MEAN SEA LEVEL -=-=-==-=-=--=-='--'-

.levation -"'1.:::0~7_=2:...:.c=5'__ Datum ~ _

Type/Size Boring _---.JBl2JA::1Jc....k"-hu.u.o"'e--k2-:t4'-" Rig Type _--.lFwo,L,rl...ld>L.....5.J..5.L5~ ~ _

•



LOG OF TEST PIT NO. TP-4

Project _--"-N:...=e'-"w--"-R:.=i:.:;v-=e:...=r--::C'-"h:...=a:.:;n:.:;n:..:e:...=l:...=i:.;:;z:...=a:..:t:...=i:..:o_n --'(--'S_t_a_._l_9_5_+O_0..:..) Job No, 2128J068
MEAN SEA LEVELelevation 1073.0 Datum_ _ _

Type/Size Boring __.!eB:::::a,-,=c:=:k~h~o::..::e::......:2::..:4!....'_' Rig Type__.=.F..::o..::r-=d:.....::5:.,:5:.,:5:.-- _

N,..o"u••e. ~E~u•••c.•o,.uun..t_ ,e.r._ .e. ,d. Date 4 /28/88

-

-

-
-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

Description

Excavation stopped at 20 feet

GRAVELS AND COBBLES; with sand, trace fines, brown

reddish brown

c
o

-0'';:;
(1)<0
.- U,.....­._,....
c·-
::>::l

<0

D

GP

GP SANDY GRAVEL; trace fines, brown

~P- GRAVEL AND SAND; some fines, reddish brown
GM

-
B

-

-
-!.

g $
~ 'iii
~ IDu

is. 0 a.
I----,-----i E c:-

V'\ 0

Groundwater Conditions

Q)
~ Blows/Foot,....

..c::....
a.
~

0 C N/R

I-

....-

-
-
--2

-

-
-
-10

-

-
-15

-
l-

I-

I-

20

l-

I-

l-

I-

.25

l-

I--.l-

I-

30



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

4/28/88Date

Description

SANDY GRAVELS; some cobbles, trace clay, reddish
brown

GRAVEL; with sand, some cobbles, trace fines,
reddish brown

GRAVEL AND SAND; trace to some fines, brown

Excavation stopped at 18 feet

GP

GP

GW

c
o

iJ 'z
Q)«:l
,- U_.­._-c·­
:J~

«:l

D

None Encountered

B
I--

B
,..-

B
I--

Q)

~ ,~
t- '"
Q) ~ua. 00.

1----,-----1 E >-
~ a

30

LOG OF TEST PIT NO. TP-5

Project_---'N"-e:::..w'"'----'R=iv::...e:::..r=--C.:::oh=an~n=e;::.l;::.i-z..:..a-t-i-o-n---- ~(...:..S_t_a...:...-:-=1.:.9.:.0...:..+O.:..:.0.!...) Job No, __2_1_2_8_J_0_6_8 _
MEAN SEA LEVEL

.....
Q)

~ Blows/Foot
.J::......
0.
Q)

0 C N/R

f-

i-

f-

t-2
-
-
-
-
--10

f-

f-

f-

15

f-

-

f-

~o

f-

-

-
r--

r-1,5

f-

f-

Groundwater Conditions

«Ievation ----'1~0~7:..:2::..;.:...:0::_... Datum_

Backhoe 24" Ford 555ype/Size Boring _-=::..::.:.::::..:..;:..::..,-=-..:..-------- Rig Type :....:.....:=-- _



Rig -rype_--:;F:....;o:....:r:....:d:....:.....:S:;..:S:;..:S::....- _

Job No, __2.:.:..12__8:...:J:...:O....:.6-=..8-,-_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date 4/28/88

Description

GRAVELLY SAND; trace fines, brown

SAND; with clay, some gravel, reddish brown

GRAVELLY SAND; trace fines, brown

Excavation stopped at 20 feet

SC

SP

SP

c
o

-0'';:;
Cl!~
,- U_.-,-­c'-
:J~

~

D

None Encountered

B-

-
B

B
~

LOG OF TEST PIT NO. TP-6

New River Channelization (~~a. 185+00)

Datum__M_E_A_N_S_E_A_L_EVEL

Blows/Foot
~ C
~ 'iii
Cl! ID't
0. 0 a.

1-----.-------1 E c:-
C N/R Ji 0

-

..r::.
C.
Cl!o

20
-

-

r-

-

r-

~5

-

Project

-

r-

Groundwater Conditions

-
J5

.Ievation 1071 •°
Type/Size Boring Backhoe 24"

JO

.~

- -.--
-

-
30



Job No. _2_1_2_8_J_0_68 _

TP-7

(~ta. 180+00)
MEAN SEA LEVELDatum _

LOG OF rEST PIT NO.

Project__-:Nc:.;e::..;w:.:-..:R=iv..:...=.e.=.r--=Cc:.:h:.::a:.:.:n:.:.:n:.::e:.=l:..:i:..:z:.:a::..:t:..:~::..:· o:..:n:.::.- _

Groundwater Conditions _---=N:.:..o::..:n::.e=-E=n=c.=.o.=u.:::n:..:;t...::e..::r:..:;e:..:;d=-- Date __4..:.../_2_9..:.../_8_8 _

..... CIi "#. c
CIi c. >- 0
.2 Blows/Foot >- .-:: ... - "'0 '';:;

I- '" CIi ..... Clin:l
.r:.- ~

c ..... ..... c ._ u DescriptionCliu n:lCli
_.-

C. ClC. 3c
.- .....c. c·-

CIi· E >- 0 :J~
Cl C N/R n:l .... U n:l

V"l Cl 0

SP SAND AND GRAVEL; trace fines, brown
- - -

B
r- -
r-

f- -

~
minor seepage

-

I- -

- -

- -

- -
10

GP GRAVEL; with cobbles, with sand, trace fines,
B reddish brown -

- -
-
- -
-15 -

- -

f- -

B
SP- SAND; with gravels, some fines, trace cobbles,

-- SM reddish brown -
~O --- -

~ -

f- -

f- -

r-lS Excavation stopped_at 24 feet -

-- -

f- -

- -
- -

30

.Ievation 1070.0

Type/Size Boring _.!::B~ao.::c:.!::k~ho..oo::..::e,,---,2::..:4~'_' Rig rype__..::F_o_r_d::......::5:..,:5:..,:5:...- ---,- _

•



LOG OF TEST PIT NO. TP-8

Project New River Channelization (Sta. 175+00) Job No. 2128J068

MEAN SEA LEVEL.Ievation --'1"-"o~6"-'9"_=_'.0><__ Datum ~ ---------

Type/Size Boring _--..::::.B..:..a..:..c..:..k..:..h_o_e----=2=--4.:....'_' Rig Type F_o_r_d~5..:..5..::5 _

__N_o_n_e---"E=-n_c_o_u-::...n-:....t--:::e-:::r.:e_d- Date 4/29/88

-

-

-

-

-

-

-

-

-

-

-

-

-

.-

-

-

-

-

Description

Excavation stopped at 20 feet

one foot thick layer of silt and sand (SM)

GP SANDY GRAVEL; with cobbles, trace fines. reddish
brown

SP SAND; with gravels, trace fines.' greyish brown

C
o

-c'';:;
ClJeIl._ U.....­.- ......c·-
::>~

ello

to.. _

Q)-<J
-<JC
eIlClJ

3"E:
8

B

-

ClJ

~ .~
I- '"

Q) a; 't
Q. 0 a.

1-----,------1 - E C
~ Q

Groundwater Conditions

-<J
ClJ
ClJ Blows/Foot....

-'=
0-
ClJ
0 C N/R

-
-
'-

-
-2

'-

r-

r-

'-
10

•r-

r-

I-

-
--15

-
-
-
-

20

-
-
'-

-
~5

I-

r-

._.•l-

I-

30



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

4/29/88

Description

Excavation stopped at 24 feet

minor seepage

SANDY GRAVEL; with cobbles, trace to some fines,
reddish brown

SAND; with silt, gray to brown

GW

SM

SP SAND; trace fines, gray to brown

B

-

B
r--

B
f--

Q)

0. .£>- VI
I- C,+­
<!I <!Iv

0.. 00.
1-----,----.....: E i::"

~ 0

-

~5

-

-
-
.-J.5

I-

I-

I-

I-

I-

r-1.0

.....
Q)
Q) Blows/Foot'+-

.c.....
0.
Q)

0 C N/R

l-

t-

l-

t--?
l-

I-

-
-

10

Groundwater ConditionsN,,,o,,nHe=E"·..n.,,c~,o~u,~nut~~erL~e~d. Date

LOG OF TEST PIT NO. TP-9

Pr~ect~~N~e~w~R~i~v~e~r~C~h~a=n=n~e~l~i=z=a~t=i~o=n~~~~~~~(~S_t_a_.~1_6~9_~~0~)~~~~JobNo.2128J068
MEAN SEA LEVEL

Alevation_~~~]OI./.7L..L.7......>.l.O~~_~~~~~__ Datum_

~ype/Size Boring _~-=:.B~a..::::c~k~h~o:-,:e~2:.:4~'_' __~__ Rig Type F::..o=-=-r.::d_~5~5.:::.5~_~ ~_~~~ ~_

I- -

I- -

-

I- -
30



-

-

-

-

-

-

-

-

5/09/88

TP-9A

Description

SAND AND GRAVEL; some cobbles, trace fines, gray

GW COBBLY GRAVEL; with sand, trace fines, reddish
brown -

-
-

-

-
-

-

-

GP SANDY GRAVEL; some cobbles, trace fines, reddish
brown -

-

GP

LOG OF TEST PIT NO.

*... -<Ii ....
.... c:
<ll<li

~c

B

B

-

B
!--

~ >-
>- .~

f- '"
OJ ~u

0.. 00.
f------,--------l E >-

~ 0

Q)
2 Blows/Foot
..c
'5..
~

Q C N/R

f-

f-

l-

f-

5

f-

l-

f-

f-

....l0

-
-

.....l5

f-

l-

f-

f-

~O

l-

f-

f-

-
,.25

l-

f-

Project _~N:.::e:..::w~R~i:..:v.::e:..::r--=C:.::h:..::a:.::n:.::n:.:e:..::l:.:i:..::z:..::a:....:t:..::i:..:o:.::.n=---- -,(~S,,::t::::a:.:.-:-:1:-:7:::-0:-:.+O..:::..::0'='f-:) __~ Job No. __2_12_8_J_0_6_8_)__
MEAN SEA LEVEL

•

Ievation 1068.0 Datum_

Backhoe 30" Mitsubishiype/Size Boring Rig Type _

Groundwater Conditions__-=N..:..:o::...:n:.:..e=--E=n:.:.c~ou_=_n_t_er....:..e....:..d Date

Excavation stopped at 28 feet -
30



Project__N_eW__R_i_v_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n <_S_t_a_"_1_6_2_+O_._0_) Job No. _2_1_2_8_3_0_6_8 _

1 °
MEAN SEA LEVEL

alevation 0_7_5_" Datum_

~ype/SizeBoring __B_a_c_k_h_o_e_3_0_" Rig Type M_i_t_su_b_i_s_h_i ~ _

5/09/88

TP-10LOG OF TEST PIT NO.

Groundwater Conditions NoneE__ncountered Date

Q)
Q)

'#.
c

a. >- 0+"
2 Blows/Foot >- .ov; ... ,-;,"Z

I- c ..... Q)+" Q)<1:l
Q) +"C ._ u

Description-c Q)u <1:lQ) ~:.;:

~ a. 00. 3:c c·-
Q) E >- 0 ::J~
0 C "J

.... U <1:l
N/R Vl 0 D

GP- SANDY GRAVEL; some cobbles, some fines, grayish
,...-

GM brown -

l- I---

B
!- I--- -

- -

-..? -

GW SANDY GRAVEL; some cobbles, trace fines, reddish
...... brown -

B
!- I--- -

.1- -

--1.0 -

-

!-

!- -
'- -

~5 -
!-

'- -

!- -

f- -

r-l0 -
I-- -

I-- -
f-

f- -
25

Excavation stopped at 25 feet
I-- -

f- -

-

-
30



Project

r· ;

~.
!

!
\. ...;

LOG OF TEST PIT NO. TP-ll

New River Channelization CSta ._1_5_9_+O_0_} Job No. 2128J068
MEAN SEA LEVEL

•

Ievation ---:.1:Y.0:Y.6.:=!.3~._"O'__ Datum_

Backhoe 30" M;t b"h"ype/Size Boring __~==::..:::...-=~ Rig Type =....:.:::=s:.::u~~~s~~=__ _

Groundwater Conditions __--'N:l:o~n~e~.!=!E~n~c:Y.o~u~n:..=t~e~r~e~d~ Date __..::5..!.../....:::0~9...!../....:::8:..::8:........_

~
<lJ >- ;:R C
0-

."!:: 0 0

~ Blows/Foot >- ... " ..;:;f- <Il <lJ'" <lJell
<lJ

c ..... ... c :..;::.~ Description..c <lJu ell<lJ... 00- ~c
._'+-

0- 0- c·- ,
<lJ. E >- 0 ;:)~
0 C ell ... U ell

N/R Vl 0 0

SM SILTY SAND; with gravel, brown
f- I-- -

B
f-- ---

GP COBBLY GRAVEL; with sand, trace fines, reddish
f- brown
,....5 -
f- r--- -

B
f-- I--

f- -

f- -

JO -

-

f--

,..- -
f- -
,....15 -

f-

GW GRAVELS AND COBBLES; with sand, trace fines, dark
r- I-- brown -

r- ~

r-l0 -
r- -

f-- -

f-- -

f-- -
25

Excavation stopped at 25 feet
f-- -
f-- -

f-- -

f-- -
30



5/02/88D t

JobNo. 2128J068

LOG OF TEST PIT NO.

None EncounteredGroundwater Conditions

Project__N=ew.::..-.=.:R:.:=:iO-':v..::e:..::rC--.:C::..:h:..::a::.:n:::.:n:::.:e:::.:l:::.:~=·z=a=t=i.=.o.:.:n........; _

ae

.... Qi

.£ '#.
c

Qi a. 0
2 Blows/Foot >- '- - -0:;:;

I- '" Qi .... Qil'<l

.c. Qi
c ..... .... c .- u DescriptionQiu l'<lQi ......-..... 0. Clo. .- .....

a. 31: c·-
Qi E >- 0 ::)~
Cl C N/R l'<l '- U l'<l

VI Cl 0

GW SANDY GRAVEL; trace cobbles, trace fines
I- -

l- I--

l-

f- ~ -

~
minor seepage

~

GW COBBLY-SANDY GRAVEL; trace fines, reddish brown
,.... -

I- -

I- -

~O -

I-- -

I- B

l- I-- -

I- -
~5 -

I- -

I- -

I- -

f-

20

I-
Excavation stopped at 20 feet -

I- -'-

I- -

- -
~5 -

- -

I- -

I- -

I- -
30

TP-12

(Sta. 155+00)

1062 0 MEAN SEA LEVEL

•

Elevation. Datum _

Backhoe 24 " . Ford 555Type/Size Boring _~=~=::::.-= Rig Type ........;:..::.::...-=-=-=.-=- ---.:... _

•



-

-

-

-

-

-

-

-

,

Job No. 2128J068

Description

Rig TYpe_.=.M:.::i:..:t:..:s~u~b::.:i::.:s::::.=h~~=-· _

GP- SANDY GRAVEL; some fines, reddish brown
GM

#.
... -(1) .......... c
"'(1)

3:c
<5

(1)
Co >­
>- .~

r-
..9:!
Co
E
'"V"l

Blows/Foot

C N/R

SP- GRAVELLY SAND; some fines, reddish brown- SM
-

- - -

--15 B- -

-
- -

- -
- -

20

- - GW SANDY GRAVEL; trace fines, brown -

- B -

- -
- -

2 5 -

- -

Excavation stopped at 27 feet
-

-
30

LOG OF TEST PIT NO. TP-13

Project _----'N'-'-e:::.w.:.:.-:::R=i'-'-v-=e-=r~C:.:ch=_=a::..::n::..::n.:.::e::.:l::.:~::.:·z,,",a=-t=-~=-'o=-n=--______ (Sta • 150+00)

Datum~AN SEA LEVEL -------------alevation ] 066.5

~ype/SizeBoring Backhoe 30"

Groundwater Conditions ~N~o=n=e_E=n~c=o=u=n~t~e~r~e=d~. Date 5/09/88

Q)
2
~

Q.
(1)
0

r-

r-

r-

r I-

~

r-

r-

r-

r-

r-l0



Rig Type M_i_t...::s:...::u:...::b:...::i:..:s:...::h:..:~:...· _

LOG OF TEST PIT NO. TP-14

Proiect_..:.:N=e..::w-=-=R=i..:.v.::.e.::..r_C.::..h::..a=n::..n::..e::.:I::.:~::.:·z:..:a:.;t:.:i:..:o:..::n=--- ..:-<S_t_a_o_l_4_4_+O_0..:.) Job No. 2128J068

Datur MEAN SEA LEVEL .------------

Groundwater ConditionsN.,..o~n..•.e_ .E~n,.•c~o_u_n•. t_e_.r_e_.d_. Date 5/09/88

Q)
<lJ >- <f. c
0. 0

~ Blows/Foot >- :!: .... "'0 '';:;
t- V> Q) .... Q)<ll

<lJ
c ..... .... c ._ u Description.J:: <lJu <llQ) ......-

0- Q. ao. 3:t:
.- .....c·-

<lJ E >- 0 ;:)~
8 C N/R <ll .... U <ll

V'l a 0

GW SANDY GRAVEL; with cobbles, trace fines, reddish
r- brown

r- ---B
l- I--

r- -

r--? -
I- -

SP- SAND AND GRAVEL; some fines, reddish brown
r-

SM
-

r- I-- -

r-l0 ~ -

-

r-

r- -

r- -

-IS -

-
I- -

r- -

I- -
~O -
r- light cementation -

r- -
l-

I- -
r-ls -

r- Excavation stopped at 26 feet -

I- -

I- -
30

•

Ievation 107200

Type/Size Boring Backhoe 30"



-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date __5/_0_9_/_88__

Job No. __2_1_28_J_O_6_8__

TP-15

Datum

Description

SANDY GRAVEL; some cobbles, some fines, reddish
brown

GW­
GM.

GP- SANDY GRAVEL; some fines, brown
GM

Excavation stopped at 27 feet

c
o

-0'';;
/l)<tl._ u_.­._-
c·-
~~

<tlo

LOG OF TEST PIT NO.

B-

-

-
B

f--

/l)

~ .£
I- '"
Q) ~u
a. 00-

f-----,------j E >-
~ 0

New River Channelization (Sta 140+00)Project___________________ •

MEAN SEA LEVEL ,()
-'-------------

•

Elevation 1056.0

Type/Size Boring _B_a_c_kh_o_e_3_0_" Rig Type M_i_t_s_u_b_i_S_h_i _

None EncounteredGroundwater Conditions

Q)
2 Blows/Foot

a.
Q)

0 C N/R

-

-
-
-

--2

-

-
-
f--

r-l0

-

-
-
.-15

-
-
~

~

r-l0

-
-
-
-15

-

•-
-

. 30



LOG OF TEST PIT NO.

New River ChannelizationProject

TP-16

(Sta. 137+00) Job No. 2128J068

D
MEAN SEA LEVEL

•

Ievation --=l~O~S~S~.!..:O~________ atum__ _ _

Type/Size Boring _-=B:...:a:....:c:..::k.::h.:...o::....e:..-2.:...4..:..'_' Rig lype F_o_r_d---:S_S_S _

Groundwater Conditions Noo._n...e_E._n__c_o_u_n__ t_e_r_e~.d-- Date 5/02/88

.... Q)
cf.

c
Q) 0. >- 0

~ Blows/Foot >- ~ "- -co+:
f- VI Q) .... Q)~

Q)
c_ .... c 0_ U

Description.c Q)U ~Q)
_.-

.... 0. Clo. 3:i:
._-co-o.

E :;:)~Q). >- 0
0 C N/R <1l "- U ~

l/) 0 0

GW COBBLY GRAVEL; with sand, trace fines, brown
l- I-- -

I- ~

GW- SANDY GRAVEL; some cobbles, some silts, reddish
I- '-- GM brown
,...2 B

I-- -

l-

I- -

I-
B SC SAND; with clay, some gravel, reddish brown -

,.J.O I-- -

-

-
- -

- -

-15 -

- SP- GRAVELLY SAND; with silt; brown -
B SM

GW GRAVELS AND COBBLES; with sand, trace fines, brown
I-

20

Excavation stopped at 20 feet
I- -

I- -

I-
, -

I- -

....25 -

I- -

l-

•I- -

I- -
30L ...

.- "C" - '-'.- -r - --- ... ---T-



Proiect__N_e_w_R_i_v_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n (Sta. 134_+O_0...:.) Job No. 2128J068

•

Ievation 1058.0 Datun~EAN SEA LEVEL

B kh 24" Fa d 555ype/Size Boring _--=-=a-=c~....:o:....:e:..._._:... Rig Type r_....:- _

Date 5/02/88

TP-17LOG OF TEST PIT NO.

None Encountered

..... ClJ ??
c

ClJ 0. >- 0
ClJ Blows/Foot >- .-::: ... - '"0 ·z

'+- t- V> ClJ ..... ClJl'l
ClJ

c_ ..... c ._ u Description.c ClJu l'lClJ ~:.;:..... a. Clo. ~c: c·-0.
E ::>~ClJ >- 0

Cl l'l ... U l'l
C N/R V'l Cl D

SP SAND; with gravels, some cobbles at surface, trace
r- - fines, brown -

- ~

SP- SAND AND GRAVEL; some silts, reddish brown-
SM

.2 t-- -

- ~ -

- -

- -

- - -

-10 B more gravel, some cobbles- -
-

SP- SAND; with gravels, some silts, reddish brown- -
SM

,.... - -
...15 B ---.,...

r-

r- GP SANDY GRAVELS; with cobbles, trace fines, brown -
B

f- -
20

Excavation stopped at 20 feet
r- -

r- -

r- -

r- -
~5 -
r- -

r- -

r- -

r- -
30

Groundwater Conditions

~'--.

r .
l.:

;:::



C
I

LOG OF TEST PIT NO. TP-18

Job No. _2_1_2_8_J_0_68 _New R4 ver Channelization (Sta 130+00)Project .L_______________ .
1057 5 MEAN SEA LEVEL

•

Ievation. Datum -:.. _

. Backhoe 30" Mitsubishiype/Size Boring Rig Type _

5/09/88D t
None EncounteredGroundwater Conditions ae

...... 11)
>- *

C
11) 0. 0
2 Blows/Foot >- .-::: ... ,,'Z

t- V> 11) ...... 11)(0

~
C,+- ...... c ._ u Description..c l1)u (011) ';t:.:.z:...... 0. 00. ~-C

C·-0.
11) E >- 0 :::;)~

Q C
(0 ... U (0

N/R <./l 0 0

GP SANDY GRAVEL; trace fines, brown
I- -

I--

I-- I--

B
I-- I--

~ -

I- -

I-- -

I-- -

I- -

~o -
-

I--

I-- -

~5 GW SANDY GRAVEL; trace fines, brown
-

I- -
I-- B -

I-- I-- -

I-- -

t-l0 -

I- -

f- -

l-

I- -

...l5 -

Excavation stopped at 26 feet
I- -

-

-

30



Date _---::::52-/..::.1~O/~8::..:::8,-----_

Project

Groundwater Conditions None Encountered

..... (1)

?fi-
c

(1) 0- >- 0
2 Blows/Foot >- ."':: ... ,,'';:;

f- III (1) ..... (1)~

(1) c ..... ..... c ._ u Description-c (1)u ~(1) .,:::~..... 0- 00- 3:1: c·-:::l.
E ;:)~(1) >- 0

0 ~
... U ~

C N/R Vl 0 0

SP GRAVELLY SAND; some cobbles, trace fines, brown
I- -
l- I--

B
l- I-- -

I- -

5

PP- SANDY GRAVEL; some cobbles, some fines, reddish
I-

GM brown -
I- -

l- I-- -

Go -

~ -

-

l-

I-- -
I- -

~5 -
I-- -

GP SAND AND GRAVEL; trace fines, trace cobbles, brown- - -

- B -
JO -

-
I-- -

- -

- -

I-- -
25

Excavation stopped at 25 feet- -

- -

-

-
30

LOG OF TEST PIT NO. TP-19

New River Channelization (Sta. 125+00) Job No. __2_1_2_8_J_0_6_8__

1060.0 MEAN SEA LEVEL

•

,evation Datum _

Backhoe 30" Mitsubishiype/Size Boring Rig Type -'- _



5/10/88

LOG OF TEST PIT NO. TP-20

New River Channelization (Sta. 120+00) Job No. __2_12_8_1_0_6.....;8__

MEAN SEA LEVEL

Groundwater Conditions N... o~n..~e ~E,n••.~c.o~.u~..n...t.~e..r.e__d_~. Date

Project

OJ
a;

'#.
c

0. >- 0

~ Blows/Foot >- .-::
'- -c';:;

f- oJ> a; .... a; ell
a;

c_ .... c ._ u
Description.c a;u ella; :-=.:;:

:5. Q. 00. ~c c·-
a; E >- 0 ;:)~
0 ell '- U ell

C N/R <./1 0 0

SP GRAVELLY SAND; some cobbles, trace fines, brown

GP . SANDY GRAVEL; some cobbles, trace fines, reddish
r- brown
f- - .-

r- B-
~ -

f- -

r- -

f- -

r-

r-l0 -
-

- -

- -

- -
.-15 -
~

f- -

f-

f- -

20

SP- SAND; some fines, some gravel, brown
f- I-- SM -

B
t- ~ -

-
f-

I- -
25

Excavation stopped at 25 feet
I- -

t- -

-

-
30

alevation ---:!1~0:.:::5:....!7....!.~0~ Datum

~ype/SizeBoring _~B::.::a:..:c::..:kc::.::h:=.:o:::..;e=-..;3:::.0-=----" Rig Type__....:;Mc::.::i::.ct::.cs:::..;u::.:b:::..;~=:·s::.:h=i _



New River Channelization (Sta 115+00) 2128J068Project_____________________· JobNo. _

1054 2 MEAN SEA LEVEL

•

Ievation' Datum _

ype/Size Boring _B_a_c_k_h_o_e_3_0_'_' Rig Tvpe_M_i_t_s_U_b_l_'S_h_l_' _

-
B- -

-

-
-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

5/10/88

Description

TP-21

Excavation stopped at 25 feet

SANDY GRAVELS; with cobbles, some fines, reddish
brown

SAND AND GRAVEL; trace cobbles, trace fines, brown

GW­
GM

GP

c
o" ..;:;

Q)n:l
~.~._-
c·-
;:)~

n:l

D

LOG OF TEST PIT NO.

#.
... -QJ ......... c
n:lQJ

3:1:o
u

VI
c_
Q)u
00-
>-o

B
-

Blows/Foot

C N/R

Groundwater Conditions None Encountered Date

....
Q)

~

..c
0.
Q)

0

-
-
i--

....J

-
,....

-
-
--10

-
-
-
--15

,....

-

-
-
-10

-
-
-

-
25

-
,.

-
-

-
30

I ..·.·



None F.nco··u..n··t·-er·-e·d· Date ')/02/88

GP SAND AND GRAVEL; some cobbles, trace fines, brown

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Excavation stopped at 20 feet

GRAVELLY SAND; trace fines, trace cobbles, grayish
brown

SAND AND GRAVEL; with cobbles, some fines, reddish
brown

SP

GP­
GM

c
o

"0 '';;
(1) co
~.~._-
c·­
::);::i

co
o

LOG OF TEST PIT NO.

B

B

-

-

-

f-­

B
f--

TP-22

Project__~N::.:e:::.:w~R~~=-·v~e::..:r~C~h~a::.:n:.=:n:.:ce::.;I::.:~::.:·z::.:a::..t::.:~::..·o::.;n:=.- ---'<'-S_t_a. W6 +OO) Job No. _--=2'-=1:..=2:...::8:..=J:...::O:...::6""8'---_
MEAN SEA LEVEL«Ievation --=1:.;0:...4.;..:8:...:....0=-- Datum _

Backhoe 24" R T' F d 555ype/Size Boring __~~~~-='::I.------- ig ype__--"~o~r!o...!±.-=!.=!..:!.. _

i

!

-

-

-



-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

Date 5/02/88

Description

Excavation stopped at 20 feet

SAND AND GRAVEL; some clay, some cobbles, reddish
brown, trace to light cementation

SANDY GRAVEL; with cobbles, trace fines, reddish
brown

GP­
GC

LOG OF TEST PIT NO.

GP

?f.
... -(I) ........ c
n:l(l)

31:
8

None Encountered

B

B

I--

30

ti
~ Blows/Foot
..c
Q.
(I)

0 C N/R

l-

f--

l-

f--

~

-
-
f--

f--

~O

l-

f--

I-

15

f--

f--

l-

I-

20

f--

f--

f--

f--

~5

f--

f--

Groundwater Conditions

TP-23

Project _--=:N:.=e~w--=:R=i..:.v.::::.e.::..r_C=ha=n=n::..e::..:l::..:~::..:·z::..:a::..:t:..:i::..:o:..::n:::...- <;...S_t_a_o--.:...-1_0_2_+O_0:.-) Job No. __2_1_2_8_J_O_6_8__

alevation 1;...0_4..:,.8_0_0 Datum__MEAN SEA LEVEL _

~ype/Size Boring _--=Bc:::a:.c::cc=.k:.:.h:...:o:....:e=---:2::...4::...'_' Rig Type---..::.F...;:o...;:r....::d:.-;:5:..:5:..:5:..------------'------



LOG OF TEST PIT NO. TP-24

New River Channelization (St 96+00) 2128J068Project______________________ . a. __ Job No. _

MEAN SEA LEVEL
Mlevation 1043.0 Datum _

~ype/Size Boring B_a_c_k_h_o_e_3_0_'_' Rig TYpe M_i_t_s_u_b_i_s_h_i _

5/10/88Groundwater Conditions None Encountered Date

..... <11 >- "*'
C

<11 0- 0
~ >- ..... ,,'ZBlows/Foot 'Vi ... ~r-

~'t
<11 ..... <1I<'G

..c <11 ..... c ._ u Description.... C. 00-
<'G<1I ':t:;

0- ~c: c·-
<11 E >- 8 ::l~
0 C N/R <'G ... <'G

V) 0 0

GP GRAVELS AND COBBLES; with sand, trace fines, brown,.... -

r- I--
B

- f--

-

.2 -

GW GRAVELS AND COBBLES; some sand, trace fines,
,.... reddish brown -

- -

- - -
--10 B- -

-

-

- -

!- -
.-15 -

'-

I- -

i- -
i- -

~o -
I- -

I- -

l-

I- -
r-15 -
i- -

I- -

Excavation stopped at 28 feet
-

30



-

-

-
-

-

-

-

-

Description

Rig Type ....M...,l.",,·t=-,s"-,u",b""l.,,,,·s""h~i _

SANDY GRAVEL; trace fines. reddish brown

SANDY GRAVEL; trace fines. reddish brown

-
-
-

GP- SAND AND GRAVEL; with cobbles. some fines. reddish
GM brown -

GW

-

-

Excavation stopped at 27 feet

GP

c:;
o

"C'';::;
C1i~,_ U

-.- .­._-
c:;.-
::J~

~

o
SP- GRAVELLY SAND; some fines. brown

SM

~

B
~

I--

B
- -

-
-

-
-

LOG OF TEST PIT NO. TP-25

New River Channelization (Sta. 90+00) __ Job No. _=-2.:;12=.:8,,-,J~O~6,-,=8,-- __
MEAN SEA LEVEL,Datum _

Blows/Foot

CIi

~ ,~
t- <Il

CIi a3u
0. Cl 0-

1------r----1 E ~

C N/R ~ Cl

.c
C.
CIi
Cl

15
-

-

-
-

I-

r-l0

Project

I-

I-

I-

I-

I-

I-

I-

.Ievation 1042.0

Type/Size Boring Backhoe 30"

Groundwater Conditions__N_o_n_e_E_n_c_o_u_n_t_e_r_e_d Date __5--'./_1_0...;/_8_8 _

I- ~

I- ....!.
I-

~5

l-

•l-

I-

30

"ti



-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

Rig Type__l_1_i_t_s_u_b_i_s_h_i _

Excavation stopped at 27 feet

Description

SANDY GRAVEL; some cobbles, trace fines, reddish
brown

GRAVELLY SAND; with cobbles, trace fines, gray and
brown

SANDY-SILTY CLAY; trace gravels, dark gray, with
odor

c
o

"0'';;
~<U,_ U_.­._­
c·-
:;:)~

<U

D

CL­
ML

GW

SP

LOG OF TEST PIT NO.

'#.
... -
~ ........ c
<U~

~c
8

SP- GRAVELLY SAND; some fines, brown
SM

~ -

f-­

B
f--

-
~

B
f--

~

g: .~
r- ~ ......
~ ~ua. 00.

t----.-----i E c:
~ 0

TP-26

New R-iver Channelization (Sta 85+00) 2128J068Project .:...-.L________________· Job No._~ _

MEAN SEA LEVELDatum _

•

tevation 1051.5

Type/Size Boring Backhoe 30"

Groundwater Conditions _..::N.:...:o:...:n.:...:e:.......:E::;.:n"'-c"-o_u=.n=:ct..::.e.:...:r..::.e_d_· Date 5/10/88

....
~
~ Blows/Foot-

.!:

0.
~.

0 C N/R

r-

---
.....

r-

5

r-

r-

I-

--
10

•I-

r-

r-

r-

~5

r-

r-

l-

I-

...10

r-

r-

r-

r-

r-15

l-

•r-

r-

30

..~



Groundwater Conditions N._.o.n__e_E_n__,c.o.u._n__ t__ e__ r__ e."d. Date

LOG OF TEST PIT NO.

-

5/03/88

Description

TP-27

(Sta. 80+00) __ Job No__2_1_2_8_3_0_68 _

MEAN SEA LEVELDatum _

Rig Type__F_o_r _d-=..5.:...55=--- _

SANDY GRAVEL; some cobbles, trace fines, reddish
brown

c
o

-0-';:;
(IJ<'d
-_ U-..------..-c--
::J~

<'d

D

GW

New River Channelization

Blows/Foot
~ c
>- -iii
r- c-..-

-E. Cl5 ~
t-----r-----{,~ t:

C N/R~......

.J::.

a.
(IJ
o

Project

I-

•

,Ievation 1036.0

B kh 24"ype/Size Boring ac oe

I-

I-

-
-

-
-10

-
-
-
~5

I-

20

I-

-
~

no cobbles, less sand

Excavation stopped at 20 feet

-

-

-

-

-

-

-

-
-
-

-
-

-

-

-

-

-
-

e:
-

-

-
30



5/03/88

Description

LOG OF TEST PIT NO.

Blows/Foot

C N/R

<Ii

~ £
~ '"
<Ii ~u
0.. Cl 0-

r.------,------I E >-
~ 0

..c....
0­
<Ii
Cl

....
<Ii
<Ii-

Groundwater ConditionsN"'LoHn"e_E,"n."c_,oJu,.<n".t~·e~rLe=d~ Date

TP-28

Project New River Channelization (Sta. 75+00) Job No. __2_1_2_8_J_0_6_8 _

1035 0 MEAN SEA LEVEL

•.

levation· Datum ---,- _

B kh 24" F d 555Type/Size Boring __:!:a~:::::.c=;::o~e:_:::..::::.... Rig Type__=-o=r=-=.=::-. _

I- B
GP­

GC.
SANDY GRAVEL; some cobbles, some clay, grayish

brown
-

Gl1 SANDY GRAVEL; trace fines, trace cobbles, reddish
brown

'--

~ -
r--2

B
~

'-

~

'-

~

10

GP
f--

~ B

~ r--

.....
~5

~

~

.....

.....
20

.....
~

l-

I-

~5

.....
~

•I-

~

30

SANDY-COBBLY GRAVEL; trace fines, reddish brown

Excavation stopped at 20 feet

-

-

-

-

-

-
-

-
-

-

-

-

-

-

-

-
-

-

-

-



-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

r

-

-

-

-

Description

Date 5/03/88

Excavation stopped at 20 feet

SANDY GRAVEL; some cobbles, trace fines, reddish
brown

SANDY GRAVEL; some cobbles, trace fines, reddish
brown

SP- SAND; with gravel, some fines, reddish brown
SM

GP

LOG OF TEST PIT NO. TP-29

B
,...--

Blows/Foot

GP

C N/R

Groundwater Conditions None Encountered

Project__N:..:...:..ew~::.:R=i...:...v_e_r_C,-h_a_n_n_e_l_i_z_a_t_i_o_n ----:(Sta. 7_0_+0_0-')=---- Job No. __2_1_2_8_J_O:....6:....8'----__

1036 •°
MEAN SEA LEVEL

•

Elevation ..::...::..::..::....:..;=-- Datum _

Backhoe 24" Ford 555Type/Size Boring __-=-.:.:..;:..::;;:...---'-------Rig Type -"-"-- _

....
<lJ
2
..r::.....
C.
<lJ
0

-
-
-
-
-2

-

-

-
-10

•-

-
~

r-15

l-

I-

l-

I-

20

~

-
~

,....

r-15

l-

I-

.~. l-

I-

30



5/03/88D t

LOG OF fEST PIT NO.

dater Cond'rGroun w I Ions ae

.... QI >- '#.
c

QI a. 0
QI Blows/Foot >- :!: ... '"'0'';:;-- l- V> QI .... Qlnl

QI
c __ .... c ,_ u

Description.s:::. Cliu nlQl ':::~.... 0. 00. 3c c·-a.
QI E >- 0 ::;)~
a C nl ... U nl

N/R V'l a D

GP COBBLY GRAVEL; with sand, trace fines, grayish
l- I-- brown
r- ~

l- f--
GW SANDY GRAVEL; with cobbles, trace fines, reddish

B brown
~ r-- -

I- -
I- -
r- -
I- -

r-l0 -
-

r-

r- -

I- -

-15 -

- -
I- -

r- -

r-l0 GP SANDY GRAVEL; some cobbles, trace fines, grayish
r-- brown -

I- B -
r--

I- -

Excavation stopped at 23 feet
r- -
r25 -
r- -

I- -

-

-
30

TP-30

Proiect N_ew R_iv_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n <s_t_a_o_6_5_+0_0...:.)_- Job No, _2_1_2_8_3_0_6_8 _

•

Ievation 10_3_5_0_5 Datum__MEAN SEA LEVEL _

- Backhoe 24" Ford 555ype/Size Boring --'-_-===:.=:::.-:::....:.... Rig Type__.::.....:..::.....:.:.-::~~ _

None Encountered



5/11/88

LOG OF TEST PIT NO.

GroundwaterConditionsN.•. o_n..e__E.n...c_.o_.u_.n...t.e_.r...e_d._ Date

...., <1)
>- *-

c
<1) 0. 0
<1) Blows/Foot >- ±:

... - "0 ·z- t- III <1)"" <1)tll
<1)

c_ .... c ._ u Description..c:: <1)u tll<1) _.-...., 0. ao. 3c
._-
c·-0. E :;)~<1). >- 0a C tll ... U tll

N/R Vl a '0

GP SANDY GRAVEL; some cobbles, trace fines, brown
f- I--

B
f- I--

f-

- -
-2 no cobbles, reddish brown

-

- -

'"'""
-

- -

'"'""
-

-10 -

-

~

'- -

~ I-- -

~5 B -

'"'""
I-- -

'- -
construction debris at 18 feet (4" x 8" x 16"

t- concrete block) -

t-

~O -

t- -

t- -

t- -

~ -
25

Excavation stopped at 25 feet
t- -

t- -

t- -

t- -
30

TP-30A

Project__..::.N.:...:e:...:w.:..-::R:.:.:i=-v:...:e:...:r=--C::.:h.:...:a:...:n.:...:n.:...:e:...:l:...:~:...:'z:...:a=-t:...:~=-'o:...:n=-- .:...:(~S..::.t...:.a.:..:o:....-...:6-=0.:...:+O..:...:0:...!.) Job No. 2128J068

•

levation l--:0...:.3_6_o_6 Datum_ MEAN SEA LEVEL _

. Backhoe 30" M't b' h'ype/Size Boring _--:::.=:..:=..::...=..'--~- Rig Type_-==~--'-s.:...:u.:...:.:...:~:...:s::.=~=_ _

•



_ --::.N.:.::o::..::n~e~E:.::n~c::.::o::.::u~n~t::.::e:::..:ro..:e::.::d:o..- Date 5/11/88

-
I-- -

~ -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

Description

Rig Type_~M::;:i:.:t:.:s:.:u:..:b:.:i:..:s:.:h.:..:i",-- ---__

GRAVEL; some cobbles, some sand, trace fines, brown -

more sand, more cobbles, reddish brown

Excavation stopped at 25 feet

c
o

-0'';:;
ili'"._ U_.­._-
c·-
:::>~

'"D

SP- GRAVELLY SAND; some fines, some cobbles, brown
SM

GW

I-­

B
I--

LOG OF TEST PIT NO. TP-31 '

New River Channelization (Sta. 55_+O__0~) JobNO. 2128J068
MEAN SEA LEVELDatum __

ili

~ .~
r- ~ ........
ili iliu
0.. 0 Q.

r-----,------j E ~

~ 0

Project

ailevation 1036.5

~ype/SizeBoring Backhoe 30"

Groundwater Conditions

.....
ili
ili Blows/Foot-..c......
Q.
ili
0 C N/R

-
-
-
-
...2

-
-
-
-
-.10

-
-
I-

r-15

l-

I-

l-

I-

20

l-

I-

l-

I-

25

l-

i-

•i-

I-

30

"::!



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Rig Type Mitsubishi

Description

SANDY GRAVEL; .with cobbles, trace fines, reddish
brown

GRAVELLY SAND; some cobbles, trace fines, brown

GP

SP

B
-

LOG OF TEST PIT NO. TP-32

New River Channelization (St_a_._5_0_+O__0~)~ JobNo. 2128J068
MEAN SEA LEVELDatum _

.....
Qi

2 Blows/Foot
..c:c..

Qi

0 C N/R

-
-
-
-
.....5

-
-
-
-
-10

Project

Groundwater Conditions _---'N'-'.;o"'-no;.e::::..-.!=!E~nc=c..:::o~u~n"""t:..::e'_"r:..::e:..:d=__ Date _-=5,-!-/....:1:..;1:..</....:8:...;8::-__

•
Ievation 1034.0

Type/Size Boring Backhoe 30"

-

Excavation stopped at 25 feet
-

-

-

-



-

-

-

-

-

-

-

-

-
-

-

-

-

,

-

Description

-

-

-

-

-

-

Excavation stopped at 20 feet

SANDY-COBBLY GRAVEL; trace fines, reddish brownGP

SP GRAVELLY SAND; some cobbles, trace fines, brown

I---

JL

Project

LOG OF TEST PIT NO. TP-33

New River Channelization (Sta. 4?+:QQ) Job No. __2_12_8_J_O_6_8 _

1033 6 MEAN SEA LEVEL

•

Ievation . ~_' Datum _

Backhoe 30" MitsubishiType/Size Boring Rig Type _

None Encountered 5/11/88---------------- Date .Groundwater Conditions

....
CIJ

.2 Blows/Foot

..c....
c.
(l)

0 C N/R

f-

-
'-

>-

~

f-

>-

>-

>-

>-10

>-

>-

~5

>-

-

-
-

20

-

-
-
-
~5

f-

'--

•f-

-
30



New River Channelization (Sta. 40+00) 2128J068Project ~..;....:.._=__....:..:.....:..:...::....!. Job No. _

1033 0 MEAN SEA LEVEL

•

Elevation ...::..::..::..::~.~ Datum --.;.. _

Backhoe 24" Ford 555Type/Size Boring Rig Type _

5/03/88
D

TP-34LOG OF TEST PIT NO.

None EncounteredGroundwater Cond'fonsI I ate

.... (1)
>- '#.

c
(1) c. 0
(1) Blows/Foot >- .'!: ... "0'';:;...... I- <J> CIJ .... ClJIll

..c CIJ
c ...... .... c .- u DescriptionClJu Ill<\) .......-.... a. ClC. .- ......

c. 3c c'-
<\) E >- 0 :J~

Cl C N/R ro ... U III
Vl Cl D

B SP- GRAVELLY SAND; some cobbles, some fines, grayish
- - SM brown -
- -

SM SILTY SAND; grayish brown
l- I--

-2. B
I-- -

SP GRAVELLY SAND; with cobbles, trace fines, brown
- - -

B
- - -

-
10

GP COBBLY GRAVEL; with sand, trace fines, reddish
- - brown -

- B -
-

- -

- -

-15 -

- -

I- -

I- -

I-

20

Excavation stopped at 20 feet
I- -

I- -

f- -

- -
,.25 -

I- -

- -

- -

- -
30

•

•



•
Coe and Van Loo
Job No. 2128J068

BORING LOG NOirES

The number shown in "LOG OF BORING NO." refers to the approximate
location of the same number indicated on the "Site Plan" as
positioned in the field by pacing from existing features.

"STA" refers to the approximate stationing of the boring along the
. proposed New River Channelization alignment according to Coe and
Van Loo.

"ELEVATION" refers to ground surface elevation
location relative to the indicated "DATUM"
interpolation from contours on the "Site Plan".

at the boring
established by

"TYPE/SIZE BORING" refers to the exploratory equipment used in the
boring Wherein HSA = hollow-stem auger.

"Water Content, %" refers to the laboratory-determined moisture
content in percent (ASTM D2216).

"Sample Type" refers to the form of sample recovery, in which N =
Split-barrel sample, R = Ring sample, G = Grab sample.

a 140-pound
advance a
of 1 foot.
per foot.

"Dry Density, pcf" refers to the laboratory-determined dry density
in pounds per cubic foot. The symbol "NR" indicates that no sample
was recovered. The symbol "*" indicates that determination of dry
density was not possible.

"Unified Classification" refers to the soil type as defined by
"Method of Soil Classification". The soils were classified
visually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests.

"N" in "Blows/Foot" refers to the number of blows of a 140-pound
weight, dropped 30 inches, required to advance a
two-inch-outside-diameter split-barrel sampler a distance of 1
foot, Standard Penetration Test (ASTM D1586) . Refusal to
penetration is defined as more than 100 blows per foot.

"R" in "Blows/Foot" refers to the number of blows of
weight, dropped 30 inches, required to
2.42-inch-inside-diameter ring sampler a distance
Refusal to penetration is considered more than 50 blows•

•
These notes and bor ing logs are intended for use in con junction
with the purposes of our services defined in the text. Boring log
data should not be construed as part of the construction plans nor
as defining construction conditions •



on the boring logs
and Symbols Relating

•
Coe and Van Loo
Job No. 2128J068

Borin~ logs depict our interpretations of
the locations and on the date (s) noted.
conditions and soil characteristics may
Groundwater levels may fluctuate due to
other factors.

In general, terms and symbols
"Standard Definitions of Terms
Rock Mechanics" (ASTM D653) .

subsurface conditions at
Variations in subsurface
occur between borings.
seasonal variations and

conform with
to Soil and

I
i_.-.;

•



2128J068

L.OG OF BORING NO. B-1E

New River Channelization (Sta. 210-=-.+O'-..:-0"-')'--- Job No.
MEAN SEA LEVEL ------

Datum _
Project

Alevation 1081.0

Wfype/Size Boring 7_'_'_H_S_A Rig Type C:..:ME.:::::.._4:..:5:....· _

i
! .
i--
\

Groundwater Conditions N.. oneE__nc.. o.u.. ntere.d Date 5/10/88

SH- GRAVELLY SAND FILL; with silt, some clay, brown
SC

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

SANDY GRAVEL FILL; some silt, some cobbles, brown

Boring stopped at 5 feet

noxious odor

GM

co
\j'Z
Q)tO._ U_.---­c--
:;)~

to

D

G

N
I--

34

Blows/Foot

C N/R

.....
Q)

2
..c.....
0..
Q)

0

f-

f-

i
f-

! .~ 5

f-

f-

l-

I--

r-l0

-
-
roo-

.-15

f-

I--

I--

I--

~O

I--

I--

I--

f-
('

~5I
\..-.

l-

i
I--

\........-.

-
L...".. 30



LOG OF BORING NO. B-2E

Project New River Channelization (Sta •. _2_0_5+O_0----<...) Job No. 2128J068

10 °°
MEAN SEA LEVEL -----'----

.Elevation ----9-

7

-.,_, ........... Datum _

Type/Size Boring _----:..._H=SA~ Rig Type__..:.CM::.=E--:.4.::..5 _

Date 5/10/88None EncounteredGroundwater Conditions

.... ClI '#.
c

ClI 0. >- 0
~ Blows/Foot >- ::: ... - -o·Z

l- V> ClI .... ClIC'O
ClI

c ..... .... c .- u Description..c ClIu C'OClI ......-.... 0.. 00. 3:1:
.- .....

0. c·-
ClI E ~ 0 ::l~
0 C C'O U C'O

N/R Vl 0 D

GM SANDY GRAVEL FILL; some silt, brown
I- -

G,.... -
19 N 2.6 less gravel, more sand-

,.-- some cobbles

.2 Auger refusal at 4 feet
-

I- -
l-

I-- -

- -
-10 -

- -

I-- -

I- -

- -
-15 -
I- -

I- -

I- -

- -
--10 -

- -

- -
,... -

- -
.25 -
- -

- -

- -

- -
30

•

••



LOG OF BORING NO. B-3E

Project_~N~e;,;;w!,<-<Ru.~,,=-·v:t.:e;,;;r"--C""'h....a"O.n....n'"'-'='-e"'1"'"i...za""-'=-t"'"i"'-on"'-__-'- (~S_t_a_._2_0_O_+O_0--.C):.-- Job No. 2128J068
MEAN SEA LEVEL

Datum~ _alevation 1080.°
~ype/Size Boring __---!..-7_"~H;::S:=.:A:....· Rig Type__C:;..:M:.:;:E=-4-'-"-5 _

Groundwater Conditions NL"o~.nL.~e. LE~n.uc_,oJu,~n".t~e,_r~e~~d Date 5 / 10/88

25/0" N

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

/

-

Description

SAND; with gravel, trace silt, brown

some cobbles

Auger refusal at 10~ feet

SAND FILL; with silt, some gravel, brown

SANDY FILL; with gravel, trace silt, brownSP

SP

c
o

"'C '.;j
Q)«:l._ U_.­._­
c·-
:)~

«:l

o

3.9 SM

4.9

G

N6

-

I--
14 N

Blows/Foot

C N/R

...
Q)

2
..c
C.
Q)

Cl

I--

I--

I--

~

I--

-
-
-10

-
-
-
...l5

-
I--

I--

I--

~O

I--

I--

I--

I--

~5

I--

I---.I--

I--

30



LOG OF SORING NO. B-4E

Proiect_--=N;.:...e::..;w-,---"Rc:..:i::..;v:....:e:....:r---:C:..:.h:....:a_n_n_e_l_i_z_a_t_i_on .>..(S=-t:....:a:.:....:.....-1:....:9:....:5:....;+O:....::....:0..L)----- Job No. _2_1_2_8_3_06_8 _
MEAN SEA LEVELDatum _alevation 1087.0

~ype/SizeBoring _:....:7:...'_':....:H:.:.S~A~ Rig Type__C::;:M..::E=--4..:...5=-- _

Groundwater Conditions _-=.;N""'o-"'n=e--=E=n""c""o'-'u=nc=...t;:;...e;:;...r:;;..e;::.d.:o:- Date 5 / 10 / 88

Auger refusal at 6~ feet

-

-
-
-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

GP GRAVEL; with sand, some cobbles, trace silt, brown

SM SILTY SAND; trace gravel, brown

co
-0-';;
Q)~
.- u_.-._-
c·-
:J~

~

o

1.8

SW- SAND; some silt, trace gravel, brown

1.5 SM

G

16 R NR
------

41 N

'--
'--

58 N

Blows/Foot

C N/R

.c....
a.
~

'-

~

~

~

~

~

...J.O

I-

~

~

r-15

~

~

~

I-

~O

~

~

~

~

~5

~

l-

•l-

I-

30



LOG OF BORING NO. B-5E

New River Channelization (Sta. 190+00) 2128J068Project -'-__--..:~~~ JobNo. _

MEAN SEA LEVELDatum _.Elevation 1086.5

Type/Size Boring _....:7:....'_'...:H::.:S:.:A~ Rig Type__...:C:.:::M.::E=--4:.:5=-- _

5/10/88Groundwater Conditions N_.. 0_n_..e_.E__n._c.. o.u.. n.. t.ere_d. Date

+J Q)

~ "#. C
Q) C. 0

2 Blows/Foot :>- ... - -c'';:;
I- '" Q)+J Q)tO
Q) c .... +JC ._ U Description..c: Q)U tOQ) .....-
a. .- ....a. oc. 3:c c·-

Q) E :>- 0 ::::l~
0 C N/R to ... U to

Vl 0 D

ML SILT AND SAND; with clay, trace gravel, brown
~ G -

r- t--

16 R 104 3.6

SP SAND; trace silt, trace gravel, brown-
5

33 N GP GRAVEL; with sand, trace cobbles, trace silt, brown
,..- -

I--
I-

- -

I- -

-10 SP GRAVELLY SAND; trace silt, brown
"-- -

21 N 2.6
-

'--
-
- -
..... -

15

50/3" N SC GRAVELLY SAND; some clay, some cobbles, brown
I- -

I--

Auger refusal at 17 feet
I- -
I- -

r-l0 -
~ -

~ -

I- -

~ -

t-lS -

I- -

I- -

I- -

r-- -
30•



LOG OF BORING NO. B-6E

New River Channelization (Sta. 185+00) Job No. 2128J068
MEAN SEA LEVELDatum _

Project

•

Elevation 1085.°
Type/Size Boring _--'-7_"--"H~S'_=_A~ Rig Type_--'C.:..:M;;::E--:.4..::.5 _

Groundwater Conditions None Encountered Date __5/,-1_0-,-1_8_8__

Blows/Foot

C N/R

Description

G

10-
14 R

SM- CLAYEY SAND; with silt, trace gravel, brown
SC -

SP SAND; trace silt, trace gravel, brown

11
lo­

N 4.6
-

-

GP GRAVEL; with sand, some cobbles, trace silt, brown
-

Auger refusal at 9 feet
-

-

-

-

-

-

-

-

-
-
-
-

-
-
-

-
-

-



Job No. 2128J068Project

LOG OF BORING NO. _B_-7_E__

New River Channelization (Sta. 180+00)
MEAN SEA LEVEL.Elevation 1o__8_4_.0 Datum _

Type/Size Boring _...:7_'_'...:H;;.:S::..:A:.::- Rig Type C.:..;:MEo=.._4.;...S=--- _

Groundwater Conditions __N~on="-e---"'E"'_n'-"c_o__'u_'_n_t_e_r_e_d Date 5/10/88

GP GRAVEL; with sand, some cobbles, trace silt, brown
-

ro-
10 N

R 107 3.3 SP
ro-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 9 feet

SAND; trace silt, trace gravel, brown

SAND; with silt, trace gravel, brownSM

co
-0:;:;
11>'"._ U
~~c·-
::::>~

'"o

... ­11> .......... c
"'11>
3i::a

G

9

Blows/Foot

C N/R

11>g: £
t- ~ ....
11> l1>u
0. 00-

1----....-----1 E c:-
~ 0

.....
11>
11>-..c.....
0-
11>
0

l-

I-

I-

~

l-

I-

.....10

•-
-
-
-
-.15

-
-
-
-
..1.0

-
-
-
-
2 5

,...
,...

•-
I-

30



LOG OF BORING NO. B-8E

Project__-=N.:..:e:.:w.:-...:R:::~:..·v:..:e:.:r:........:C:.:h:.:;a::.:n::.;n:,::e::..:l::..:l.=.:·z:::.:a::..t::..:~=-·o::..:n=-_-'- ....l(~Su,t:.£a~._-"1J..7..l<6'...!+O~0~):...._ __ Job No. 2128J068
MEAN SEA LEVELDatun _• Elevation 1082.0

Type/Size Boring _--!.7_"~H'-=S~A~ Rig Type__....::C:.:.M=E:-:4~5:._ _

r~

:
I

5/10/88Groundwater Conditions N.. ~onLL~eE~,n•..~C.~o.Uu.n•• t•.•e_r•. e._d.~ Date

...., Q) >- *
c

Q) 0. 0

.2 Blows/Foot >- .-:: ... "0'';:;
I- <Il Q) .... Q)~

~
c_ .... c .- v Description.J:: Q)v ~Q)

_.-...., 00. ~c
._-

0. c·-0.
E :J~Q) ~ 0

0 ~ U ~

C N/R Vl 0 0

SM SILTY SAND; trace clay, trace gravel, brown
~ G

12 R 102 5.4 SF SAND; some gravel, trace silt, brown
f- I-- -

5 GP GRAVEL; with sand, some cobbles, trace silt, brown

Auger refusal at 5 feet
I- -

f- -

I- -

I-

~O -
l-

I- -

I- -

I- -
--15 -
~ -

- -

l-

I- -
~O -

I- -

f- -

f-

f- -

~5 '-

I- -

I- -

I- -

f- -
30

•



Job No. ~_2_1_2_8J_0_6_8__

I.OG OF BORING NO. B-9E

New River Channelization (Sta. 170+00)
MEAN SEA LEVELDatum ~ _

Project

.Elevation 1080.0
7

"
Type/Size Boring H_S_A__~ Rig Type C_M_E_4_5 --'- _

Groundwater Conditions None Encountered Date _5_1_1_0_1_88 _

Description

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Auger refusal at 13 feet

GRAVEL; with sand, some cobbles, trace clay, brown

SAND; trace silt,' trace gravel, brown

SILTY SAND; some clay, brown

with silt

c:
o

-c·z
Qi~._ U......­.- .....c:.-
::::>~

~

D

GP

SP

SM
G

-
59

10

13

Blows/Foot
.....
Qi
Qi.....

.l::.....
a.
Qi.

0

-
-
-
r-

5

r-

f-

r-

f-

r-l0

-

-
-.15

-
~

r-

-
~O

-
-
-
-
..25

-
-

•-
-

30



LOG OF BORING NO. B-lOE

~~ect~~N~e~w~R=i~v~e~r~Ch~an~n~e~11=·z~a=t=1=·o~n~~~~~~~~~(S_t_a_.~1~6~5_~~O~)~~~_JobNo. 2l28J068
MEAN SEA LEVELDatum ~ _M.levation 1078.0

~ype/SizeBoring _~7_"~H:::S:::A~ ~ Rig Type__~C::::.M=E:....._:.4.::.5 ~ _

Groundwater Conditions None Encountered Date 5/10/88

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 8 feet

interbedded layer of silty sand

interbedded layer of gravelly sand

SAND; trace gravel, trace silt, brown

co
-0"';;
QJ<l3
.- U_.-"-­c'-
:J~

<l3

D

GP GRAVEL; with sand, some cobbles, trace silt, brown

SP

3.9N

luo 7.7

-

G

-
23

32

Blows/Foot
QJ
0. C>- .;;;
f- c_
QJ QJu
0. 00.

f-----,:.----4 E i?:
C N/R ~ 0

-
r-

-

l­

I­

~O

I­

--10

...
QJ
QJ-..c...
0.
QJ
0

-

-
-
r-,

r-.J
I-

-

-

-
.25

-

-
-

I- -

r-

30

-

-

-

..,



Groundwater Conditions _-.=;N~o~n~e~E:.;.n-:c:...:o:...:u::..:n:..:.t:..:.e_r_e:..:.d Date 5/10/88

-

-

-

-

-

-

-

Description

-

-

-

-

-

-

-

-

, -

-
-

-

-

-

-

GP GRAVEL; with sand, some cobbles, trace silt, brown

SP SAND; with gravel, trace silt, brown

trace gravel

Auger refusal at 9~ feet

c:
o

"'C ·z
Q)tO

.- V......­.- .......
c: o

-

:J~
to

(3

'#.
... -Q) ........ c:
tOQ)

?:c
8

G-
13 N 3.8

-
r--

12 R
r--

Blows/Foot

Project

LOG OF BORING NO. B-llE

New River Channelization (Sta. 161+00) JobNo. __2_1_2_8_J_06_8 __

1077 5 MEAN SEA LEVEL• Elevation • Datum _

Type/Siie Boring __7_'_'_H_S_A Rig Tvpe C_M_E_4_5 _



2128J068

B-12ELOG OF BORING NO.

New River Channelization (Sta,. 155+00) ____ Job No,
MEAN SEA LEVEL ------

Datum '-- _

Project

•

Elevation 1073.0

7" HSA CME 45Type/Size Boring _.:.-..~=.;:.: Rig Type -,- _

5/11/88D tNone Encounteredr un wa er on I Ions ae

..... Q)

'#.
c

Q) 0. >- 0.....
Q)

Blows/Foot >- 'iii ... - "'0 '.;:l- f- Q) .... Q)l':l
Q)

c_ .... c ,_ U
Description..c Q)U l':lQ) ~~..... a. 00. 3:c C'-0.

Q) E >- 0 ::>~
0 C N/R l':l

... U l':l

V'l 0 D

GP SANDY GRAVEL FILL; trace cobbles, trace silt, brown-
G- I--

- 25/0" N

- Auger refusal at 3~ feet
-2 -
- -

- -

- -

- -
~O -

-

- -

- -

- -
..J.5 -

- -

- -

- -

-
-10 -

- -

- -

- -

- -
...1.5 -

- -

- -

- -

- -
30

God t C d't'

'.



Job No. 21283068

LOG of BORiNG NO. B-13E

New River Channelization (Sta. 150+00)
MEAN SEA LEVELDatum ~ _

Project

.Ievation 1070.0
Type/Size Boring __.J..7_"--.J.HJ..I,Sl.<A~ Rig TYpe ~C!#.M~E........::4t.:5L- _

Groundwater Conditions None Encountered Date 5/11/88

Blows/Foot
.!:.....
Co
Q)

o

Q)

Co .~>- Vl
f- c_
Q) Q)<.la. 0 Co

f------,---....,E (:
C N/R J\ 0

Description

SM SILTY SAND; trace clay, trace gravel, brown
G

30

-

-

-

-

-

-

-
some cobbles, trace clay

Auger refusal at 11 feet

SAND; with gravel, trace silt, brown

interbedded layers of SP

SP

3.7 SP- GRAVELLY SAND; some silt, brown
SM

N

N

18

20

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~

50/3" N NR
~-+---l---+------------~----------------j

'"""--

l-

I-

5

,.....

-
10-

.....
-10

-
I--

I--

,..15

l-

I--

I--

I--

~O

I--

I--

I--

-
~5

l-

i-



LOG OF BORING NO. B-14E

Project_--:.N=-=e:.:.;w~R:.:::i:-:.v.=e.::.r--::::C~h=an:::.:.n:::.:.e=-I=-~=·z=.:a=-t:::.:~::..:·o:;.:ne:.- .-:..<_St_a_._1_4_5_+O_-.:0~) Job No. 2128J068
MEAN SEA LEVEL

•

Elevation _....;1::.;0::..7:.,.0:::...:...O~ Datum _

Type/Size Boring _----!...7_"~H~S~A~ Rig Type_~C~M~E~4..::::5 .:.._ _

Groundwater Conditions ~---,Nl!:o~n~e-!.lEc!o.!n~c~o:.!::u~n!o.J,t~e~r..se~d!-- ~ Date _-=5'-"1....;1:..>0<J./--'8~8"--__

..... Q)
>- "#. c

Q) 0. 0
Q) Blows/Foot >- .'!: ... . "-0'';:;- f- <II Q) ..... ClI~

ClI
c_ ..... c ._ u Description.r:. ClIu

3~
_.-

..... 0.. 00.
._-
c·-0.

E ::;)~Q). >- 0
0 C N/R ~

... U ~

V'l 0 0

SM SAND; some silt, trace gravel, brown
I-

G -

12 R 96 6.5 SP SAND; some gravel, trace silt, brown
l- f--

I-

~ I-- -
14 R

GP GRAVEL; with sand, some cobbles, trace silt, brown

Auger refusal at7 feet
l-

f-

~O -
-

- -

- -

- -
-15

~

- -

- -

I- -

I-

~O -
I- -
I- -

I- -

r-- -
~5 -

I- -

r-- -

r-- -

r-- -
30•



LOG OF aORING NO. B-15E

New River Channelization (Sta. 140+00) 2128J068Project_~__:--.. --.;--.; -,----'::"- Job No. _

• Elevation __1_0_7...:..0_._0 ---Datum__M~AN SEA LEVEL _

Type/Size Boring __7_"_H_S_A Rig Tvpe__C_M_E_4_5 _

Groundwater Conditions None Encountered

-

Description

Date 5/10/88

SAND; some silt, trace gravel, brown

c
o

-c.';:;
(1) III
.- U_.­._­
c·-
:;:)~

III

D

SM
G

Blows/Foot

C N/R

(1)

a. .~>- <Il;- c_
(1) (1)u

0. 0 a.
I----,-------i E >-

~ C5

.....
(1)

2
..c:.....
a.
(1)

o

9 N 2.4 SP- SAND; some gravel, some silt, brown
8M

-

!--

26 N
I--

SP- SAND; with gravel, some silt, brown
SM

GP GRAVEL; with sand, trace clay, brown
I--

56 N
I--- some cobbles

Auger refusal at 17 feet

,

-

-
.-

-.10

•~

r-

~5

.....

t-

t-

,...l0

.....

.....

.....
-
,.25

-
f-

• f-

.....
30

9
,--

R 99 2.0-
GP GRAVEL; with sand, some cobbles, trace silt, brown

-

-

-

-

-
-

-

-

-
-

-

-

-

-

-

-

-

-

-

-



Project

LOG OF BORING NO. B-16E

New River Channelization (Sta._13-.LSo!.+O..!....!o£'O""-./-) Job No. 2128J068
MEAN SEA LEVEL

~
Ievation -=1;::0;::6...::9..:.•..:.0 Datum

7" HSA . CME 45ype/Size Boring _..:...---=.:=:..-- Rig Type_--==:........:.-=-- _

Groundwater Conditions N,...o~n...e~~E.n...c~~o.uu.n.,..t.e~.r•.•e.d,. . Date 5/09/88

..ca.
<1)
o

10

-
-
-15

-

I-

~O

I-

I-

~5

I-

30

Blows/Foot

C N/R

6

5

44

G

f-­

N

-

N

--

... -<1) ........ c
<0<1)

~co
U

2.2

c
o

"'0 ·z
<1)<0._ U

'==~c·-
::>~

<0

D

SP

GP

Description

SAND; trace silt, trace gravel, brown

interbedded layer of silty sand

GRAVEL; with sand, some cobbles, brown

Auger refusal at 12 feet

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-



LOG OF l30R1NG NO. B.;.17E

Project New River Channelization (Sta •. 130+00) Job No. 2128J068
MEAN SEA LEVEL --=-=-==:....=::.._-

elevation ~1:.:0,,-,6,,-,8::<...:...0"'--_---.; ----Datum _

Type/Size Boring _.L7_"--"!H""S""A"-- Rig Type__=C=M=E'---'4..::S---.; _

Groundwater Conditions None Encountered Date S /09 /88

a:; Qi >- ?f.
c

a. 0
.2 Blows/Foot >- .": ... -0:;:;

I- III Qi ..... Qilll

~
c_ ..... c ._ u Description..c Qiu IIlQi _.-._-a. a. 00. 31: c·-

Qi E >- 0 ::J~
0 C III ... U III

N/R 'J) 0 0

SM SAND; with silt, trace gravel, brown
I- -

G
I- - -

9 N 2.S

~ SP- SAND; some silt, trace gravel, brown
l- SM

r---5 ,- -
8 N 2.3

f-- Auger refusa~ at 6 feet
I- -

I--

10 -

f- -

I-- -

I- -

-15 -

- -

- -

- -

I- -

r-l0 -
I- -

I- -

l-

I-- -
r-15 -
I-- -

f- -

-

-
30



2128J068

Date _5_10_9_1_8_8__

Project

Groundwater Conditions None Encountered

LOG OF BORING NO. B-18E

New River Channelization (Sta. 125+00) ____ Job No.

1065 0
MEAN SEA LEVEL ------

.Ievation o Datum _

Type/Size Boring _....:7_'_'_H_S_A Rig TYpe C_ME__4_5 _

G

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Auger refusal at 11~ feet

Description

SAND; with gravel, trace silt, brown

some cobbles

SAND; with silt, some gravel, brown

SAND; some gravel, trace silt, brownSP

SM

SP

c
o

"0 '';;
Q)~._ u_.­._-
c·-
::>~

~

U

N

-

---7 N

40 N

13

Blows/Foot

C N/R

Q)
r'" ~
1°'

I ..c.
" 0.'-\._"

<lJ
0

-

-
-
-

5

l-

I-

I-

--10

~

l-

I-

--15

-
-
:-

-
...1.0

-
-
I-

-
2 5

-
-

-

-
30



2128J068

Date 5/09/88

LOG dF SOrtiNG NO. B-19E

New River Channelization (Sta. 120+00)_______ JobNo.
MEAN SEA LEVEL ------

Datum _

Groundwater Conditions None Encountered

Project

.Ievation 1068.0

7" HSA CME 45Type/Size Boring __-:..._=::.=... Rig Type _
re­
I·

i
I.

SP SAND; with gravel, trace silt, brown

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 13 feet

interbedded layer of sandy gravel

some cobbles

trace gravel

... -<li .......... c
l"tl<li

~"'Cou

2.5

1.1 SP- SAND; some silt, with gravel, brown
SM

2.7

>-
."!::
<Jl
c_
<liu
00.
>-o

f-­
N

N

f--

G
~

N

f--

9

52

47

Blows/Foot

<li
0.
>­
f-

~ . <li

a. 0..
<li .1------,.---- E
o C N/R.)i

I-

~5

5

10

30

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

I-

,20



Job No. _2_12_8_J_0_6_8 _

r-:
I·
I.'

LOG OF BORiNG NO. B-19E

Project New River Channelization (Sta. 115+00)

•

1068.0 Datum MEAN SEA LEVE.Llevation __.=..::..=..::.-=-=____________ _ ~

Type/Size Boring 7" HSA Rig TVpe_C_M_E__4_5 _

Croundwater Conditions _--=.:N.::::o.:.:n:.=e:.-.=E~n:::c:..::o:..::u~n=..:t:::.:e:::.:r:::.:e::..:d=_ Date 5/09/88

Blows/Foot

C N/R

.....
<Ii
<Ii-..r:.
0-
<Iio

-

~ >­
> .-::r- on
Q) ~u
Q. 00-

I-------r-----I E >-
~ 0

c
o

"'C .;:;
<Ii ell._ u_.­._­
c·-
:::l~

ello
SP

Description

SAND; with gravel, trace silt, brown
-

-
-

5

9

G-
N 2.5 trace gravel

47 N 1.1 SP- SAND; some silts, with gravel, brown
SM

-

-

-
-15

-

-

-
-

30

52 N

-
2.7 interbedded layer of sandy gravel

some cobbles

Auger refusal at 13 feet

-

-

-

-

-

-

-

-
:...

-

-
-

-

-

-



2128J068

LOG OF BORING NO. B-20E

Project New River Channelization (Sta. 110+00_) Job No.

•
1062 5

MEAN SEA LEVEL ------
levation· Datum _

Type/Size Boring --=.7_If---=.;H::.=S:.:,A=-- Rig Type__C_M_E_4_5 _

5/09/88DNone EncounteredGroundwater Conditions ate

'ai
QI >- ~

C
0- 0

QI Blows/Foot >- .~ ... "0'';:;- f- <J'>c_ QI .... QllQ
QI .... c ._ u Description.c: Qlu lQQI

_.-
0. Q. 00-

._-
~c c·-

QI E >- 0 ::J~
0 C lQ ... U lQ

N/R Vl 0 D

SP SAND; some gravel, trace silt, brown
I- G -

r- f--
6 N 1.0 trace gravel

I-

~

r-

~ ~ -
7 N 1.1

- GP GRAVEL; with sand, some cobbles, trace silt, brown
I-

r- -

f-- -
10

50/3~" N -

Auger refusal at 1O~ feet -

r-

r- -

I- -
~5 -

r-

r- -

I- -

I- -

r-I0 -

r- -

I- -

r- -

- -

2 5 -

I- -

r- -

-

-
30



Job No. 2128J068

Date _5_1_0_9_1_8_8__.

LOG OF BORING NO. B-21E

Project New River Channelization (Sta. 105+00)

elevation 1060.0 Daturr._ MEAN SE~_L_E_V_E_L _

Type/Size Boring 7 11 HSA Rig Type__C_M_E_4_5 --.:.-__~__

Groundwater Conditions None Encountered

-
-
-

10

I-

-15

-

-
-

-
I-

....15

30

Blows/Foot

C N/R

7

4

G

f--

SP

GP

Description

SAND; some gravel, trace silt, brown

GRAVEL; with sand, some cobbles, trace silt, brown

Auger refusal at 9~ feet

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-
-
-

-

-



2128J068
LOG OF BORING NO. B-22E

New River Channelization (Sta. 105+00) ___ Job No.
MEAN SEA LEVEL ------

Datum _

Project

_levation 1057.0

~ype/SizeBoring _~7_"--=.H==S::.:A:=__ Rig Type C_M_E_4_5 _

Groundwater Conditions None Encountered Date 5/09/88

G

-
32 N

-

-
-

-
-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 9 feet

interbedded layer of sand (SP)

SAND; trace silt, trace gravel, brown

SP- SAND AND GRAVEL; some silt, brown
SM

SP

... ,
ClJ ....
.... c:
<llClJ

~~o
U

-
N

-

38

Blows/Foot

ClJ

~ .~
I- <1'1

Q) ~·u
0. 0 Co

~----r--~---1 E C
C N/R ~ 0

30

Q:j
~

..r::
0.
<lJ
0

-
-

-

..2

-
f-

-

--10

I*~.
r~· f-

f-

:.-

~5

-
f-

l-

f-

-10

-
-
l-

f-

~5

-
-



2128J068

5/09/88DNone Encountered

Project

Groundwater Conditions ate

Qj
CIJ >- ?f2.

c:
c. 0

J:! Blows/Foot >- .-:: ... "'C ·z
f- VI CIJ .... ClJIll

..r:. CIJ
c:_ .... c: ._ u DescriptionClJu IllCIJ _.-

a. 0. oc. 3c 'c '::
CIJ. E >- 0 :::>~
0 C N/R III ... U III

V1 0 D

SM SILTY SAND; some gravel, trace clay, brown
I- G -

~ I--

30 R *
~

GP GRAVEL; with sand, some cobbles, trace silt, brown

~ Auger refusal at 4~ feet -

I- -

~ -

~ -

r- -

~o -

l-

i- -

f- -

~5 -

~ -

~ -

I- -
I-

~o -

~ -

~ -

I- -

I- -

~5 -

I- -

~ -

-

-
30

LOG OF BORING NO. B-23E

New River Channelization (Sta. 99+00)________ Job No.

1057 0
MEAN SEA LEVEL ------

- .Elevation __.=..:...=..:....:.;..:.,, Daturr. _

Type/Size Boring _--'-_H_S_A'-- Rig Tvpe C_M_E_4_5 _

;:



5/09/88Date

~
aJ >- '#.

c
a. 0

~ Blows/Foot >- ."!::
~ ""O"Zr- Vl ClJ ..... ClJta

.i;." ..:!:!
c_ ..... c ._ u

DescriptionClJu taClJ ~:.;:a. a. oa. 3:c: c·-
ClJ E >- 0 :::J~
0 C ~

~ U ~

N/R Vl 0 0

GP SANDY GRAVEL FILL; trace silts, brown, sample
I- contains wood, concrete and metal debris -

G
l- I---

19 N
l-

I---
I-

~ -
wood debris

l- I--- -
22 N concrete debris

I- -
r--- wire

I-

r10

48 N 2.0 GP GRAVEL; with sand, some cobbles, trace silt, brown
-

I- Auger refusal at ll~ feet -

I- -
,..... -
-15 -
,.....

I- -

I- -

I- -

~O -

I- -

I- -

I- -

I- -

r-15 -

I- -

I- -

-

-
30

i
I
\..-....;

cL

LOG OF BORING NO. B-24E

n ~~__N~e~w~R=~~e~r~C~h~~_n~e_l_i_z_a-t-i-o_n-------~(_S_t_a_. __9_5_~_0~) J~No.__2_1_2_8_J_0_6_8__

I:) elevabon 1056.0 7" HSA Datum_MEAN SEA LEVEL _

Type/Size Boring __.....:...----.:=:..::..- Rig Type C_M_E_4_5 -------.:...--

Groundwater Conditions None Encountered



5/11/88D tw ae

aJ
Q)

#.
c

0- >- 0

2 Blows/Foot >- ."!: .... -0'';:;
l- V'>

c ..... Q)'" Q)11l
Q) ... c ._ U

Description.c Q)U 11lQ) -=~
0. a. 00- 3c c·-
Q) E >- 0 ::J~
0 ell .... U I1l

C N/R Vl 0 D

SC- CLAYEY SAND-SILTY SAND; trace gravel, brown
- -

G
SM

- -
9 R 105 9.2- -

,...2 SP SAND; some gravel, trace silt, brown- -

f-
11 L

f- -
interbedded layers of gravel

f- -

.-10 SW- GRAVELLY SAND; trace cobbles, some silt, brown- -
SM

37 N 2.8 -

f- Auger refusal at 11~ feet

- -

- -

.-15 -

-
f- -

f- -

f-

,20 -

- -

'- -

f-

- -
....l5 -

f- -

f- -

-

-

30

LOG OF BORING NO. B-27E

Project _---£N~e:..!!wL.....l:R!o..!i~y!..Se'""'r~Co!.!.hu;a""'nlln~e2.,,'I""i~z~a=..!t=_=i~o~n~__~_,---_(_S_ta. 80+00) Job No. 2128J068
MEAN SEA LEVELDatum _

atlevation 1052.0

~ype/SizeBoring _---1.7_"--'-H....S;u;Al...- Rig Type__~C~Mb!OE!..._:l4'_"5!._... ~__,_----------

Ground ater Conditions None Encountered



-

-

-

-

-

-

-

-

5/11/88

Description

Datum _

SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 7 feet

sample contained wood, asphalt and concrete debris

SM GRAVELLY SAND FILL; with silt, trace clay, brown

c
o

"'0 ·z
~.~.- ......
C'-
:::J~

too

1.8 GP

4.9

G

N

-

10

65/8"

Blows/Foot
~ :c
>-
I- ~ ......

..c ~ aJu
- 0. DO.2- . f---....,.------1 E >-
o C N/R ~ £5

5

-
-

-
-15

I-

I-

LOG OF BORING NO. B-28E

Project_----.:!N~e~w~R~~<!:.·v~e~r~C~h~a!:.n!o..!.n~e=.l=.i~za~t=.i~on~ ( Sta. 75+00) ---'- Job No. _--=2:....:1:....:2:....:8:....:J:....:0:....:6:....:8:..-_
MEAN SEA LEVEL

Groundwater Conditions None Encountered Date

I-

,..J.O

I-

I-

•

·Elevation 1050.0

Type/Size Boring _---l7'--'_'.....H""S""A.......- Rig Type__-->Ce.=.M.t'=E'"-=4!..:5~ ~ _

I- -

I-

I-

~O

I-

-
-

-
-

-

I-- -

I-

~5

I-

I-

30

-
-

-
-

-

-



LOG OF BORING NO. B-29E

Project__-=.IN-=e,,,,,w--!:lR.:i~v-=ec=.r----,,,,,C,-,,h,,,,a,",,,n,",,,n,,,,e:.=:l:.=i,",,z,,,a,-,=t:.=i,-,=o:..:;n,,-- (_S_t_a_o _7_0_+O_0_) Job No. _--=2::..;1::..;2::..;8::..;J::..;0::..;6::..;8=--__

-

Date 5/06/88

Description

Datum __M_e_a_n_S_e_a_L_e_v_e_I ~ _

c
o

"0'';:;
Cliell
;,;:.~._-
c·-
::>~

ello
SP- SAND; some gravel, some silt, brown

SM

~
'- -CIi .......... c
eIlCli

~c

8

1.3 interbedded layer of gravels

None Encountered

-

G-
N19

Blows/Foot

C N/R

.....
CIi
2
..ca.

CIi
o

-
-

-

.EleVatiOn 1047.0

Type/Size Boring _:....7_".......:.:H::;::S.::;A:....- Rig Type __C_ME---.4__5 _

Groundwater Conditions

i

Auger refusal at 13 feet

1.2 SW- GRAVELLY SAND; some silt, trace cobbles
SM

~

10

~

-
-15

-

-
~O

-

-
...15

47

67

--N

N

1.2

GP SANDY GRAVEL; some cobbles, trace silt, brown

-

-

-

-

-

-

-

-
-

-

-
-
-

-

-
30



5/06/88Date

Datum__M_e_a_n_S_e_a_L_e_v_e_l _

Groundwater Conditions None Encountered

Q)
(I)

>- ?fi-
c

0. 0

~ Blows/Foot >- .~ ... "'C '';:;
r- <Il (I) .... (I) III

~
c ..... .... c ._ U Description..c (l)U III (I) -:::.+:a. 0. 00. ~c c·-

(I) E >- 0 ::J~
0 C III ... U III

N/R V'l 0 D

SP- SAND; trace gravel, some silt, brown
- SMG
- i--- -

13 N 1.2
- -

-
I-

~
interbedded layer of gravel (thin)

,..-- -
47 N 1.3

I- -
-

GP SANDY GRAVEL; some cobbles
I-

'10 SP- SAND AND GRAVEL; some silt, brown- SM -
75 N 1.0 -

-
Auger refusal at 12 feet

I- -

- -

--15 -

-
I- -

- -

-
2° -

- -

- -

- -

- -

2 5 -

- -

-
-

-
30

LOG OF BORING NO. B-30E
New River Channelization (Sta. 65+00) 2128J068Project ---:. Job No. _

e levation 1046.0
7" HSA CME 45Type/Size Boring _....:-_-=-- Rig Type ----

\_....
i

, ._-,

)



5/06/88None Encountered

LOG OF BORING NO. B-31E

Pr~ect~~N=ew~R~iv~e~r~C=h=a=n=n=e~l~i=z=a=t~i=o~n~~~~~~~~(~S_t_a_.~6_0_~~0~)~~~~_JobNO. 2128J068

Date

QJ
CIi >- 'J. c:
0- 0

-1: Blows/Foot >- .-::: ... " ....l- V> C1i"'- C1i<ll
..r:::. J!!

c:_ ...-c: ,- u DescriptionC1iu <llCli
_.-

0. 00-
._-

0- 3:c: c:.-
CIi E >- 0 :::l~
0 C N/R <>l ... U <>l

Vl 0 D

SP SAND; trace gravel. trace silt, brown
- -

G
- I--

17 N 2.7
-

-
-

-
--5 - -

37 N
>- -

"- interbedded layer of gravel- -

'-

-
--10 - ---1

52 N small thin layer of gravel
- --'

"-
f-- -

f-- -

- some cobbles
-

~5 Auger refusal at 14~ feet -
r--

f-- -

>-

>-

....1.0 -

- -

-
l-

f-- ~

2 5 -

- -

- -

- -

- -
30•

•

',' AEI' 1048 0 Mean Sea Level.. evatlOn _---==-=-:.::...:.=-=- ~Datum _

7" HSA CME 45Type/Size Boring _.:..--=.:='--- Rig Type _

Groundwater Conditions

I.
·1,'



LOG OF BORING NO. B-32E

New River Channelization (Sta. 55+00) 2128J068Proiect_--=.:=:.......:.:=...::...=.:~=====.::~:..::...:..:....- '---- ----= Job No. _

Mean Sea LevelDatum -,- _.Ievation 1041.0

7

"

~ype/Size Boring _-=--.-.:H:.:.S=.:A:::- Rig Type__C::..:M:.:::E=........4..:...:5~ _

Groundwater Conditions N."o,n...e_E.~n... c._o._u,~n,•.t__er_e_d_, Date

Blows/Foot

5/11/88

Description

C N/R

25. >-
>- .~

l- '"
Cl.i ai u
0. 0 c.

f----,----{ E >-
V'i c'5

.ca.
Cl.io

SP GRAVELLY SAND; trace silt, brown
-

11

G
~

N 3.5 with gravel, interbedded layer of silty sand
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Auger refusal at 10~ feet

SANDY ·GRAVEL; some cobbles, trace silt, brownGP

~

44 N
~___i--_t____i----------...,......------------__l

-
'-

-
10 25/0" N

-
f-

-
,....l5

f-

I--

I--

I--

,..1.0

I--

f-

I--

f-

.-25

I--

f-

-

-
30



LOG OF BORING NO. B-33E

Proiect_---'N_e_w_R_l_·v_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n ----C:-S-t-a-.-5-0-+O-0.:....)----JobNO. _2_1_2_8_J_0_6_8 _

•

levation __1_0,.,;:3.::.9...:.•..:..5 Datum__M_e_a_n_s_e_a_L_e_v_e_l _

7" HSA CME 45Type/Size Boring _-'- Rig Type -_-=-- _
r: ­
\',:.
J

Groundwater Conditions None Encountered Date _5...:../_1_1:-/8_8 _

SP SAND; trace gravel, trace silt, brown

<lJ
a. .c

Blows/Foot ~·Vi
~ ~ ~u
Q. a. oa.
<lJ - f----.----I E ~

o C N/R ~ 0

-

Description

l-

I- -

I- -
-15 -

-
I- -

I- -

>- -- -
JO -

- -

- -

- -

I- -

.-25 --:.

I- -

I- -

-

-
30

-

f-

-
i-

10

G-
28 N 2.2

I-- GRAVELLY SAND; with cobbles, trace silt

-
25/0" N NR

-
trace cobbles

-
78 N 2.2

Auger refusal at 10~ feet

-

-

-

-

-
-



LOG OF BORING NO. B-34E

~~ect_~N~e~w~R~iv~e~r~Ch~a=n=n=e=l=i=z=a=t=i=o=n~ (_S_t_a_._4_5_~_0~) J~NO, 21~J068

5/11/88DNone EncounteredI IOns ate

Q)
<11 >- ?F-

e:
a. 0

<11 >- ...
"O'zBlows/Foot ...- l- V> <11'" Q)<':l

..c: Q)
e:_ ... e: ,_ u DescriptionQ)u <':l<1l '::~

C. 0. oa. ~t: e:'-
Q) E >- 0 :;:)~
0 C N/R <':l ... U <':l

Vl 0 0

SP- GRAVELLY SAND; some silt, brown
~ SM -

G
- -

22 N 2.5 interbedded layer of gravel,....
--

---.2 """-- -

61 N-
I--

-
- -

- f-- -

-10 25/0" N NR -

Boring stopped at 10~ feet -

- -

- -

- -

-15 -

-
f- -

f- -

f- -

r-l0 -
f- -

- -

f-

- -

-15 -
,...- -

,...- -

- -

- -
30

EI t' 1040.0 D t Mean Sea Level

•

eva IOn ~~~~---------_ a um_ _ _

7" HSA . CME 45Type/Size Boring !--~='___ Rig Type__-=-=--=-=--- _
Groundwater Cond'r

•
;..



(,---.

I
!

L.OG OF BORING NO. B-Hv

Project_....:N~e:::.w::.......:R:..::1.=-·v::....:e::..:r=-...;C:::.:h.:.:a:.:n.:.:n:.:e::..::l::..::i::.:;z;..:.a:...;:t:..::i::.:;o.;;:.n:..-- <_S_t_a_._2_1_0_+0_0..::...) Job No. __2_1....:;2:....:8....::J....:;0...:;.6...:;.8__

•
1081 °

Mean Sea LevelEle,vation ~.\L!,.~• .lL.. Datum _

7" FISA CME 45Type/Size Boring __:....-~=- Rig Type__==--..:.:::... _

Groundwater Conditions__.....N""o'-"n.."e"--'E""n'""c"-'o""u""n,...t,>:.e::::.=.r.:::e.=d Date _--,5"-/,-,0",,,,2...../<....:8,,-,8><--_,_

Blows/Foot

I

I. Q)
<Ii--.c....
C.
<Iio

<Ii

~ .£
I- '"
<Ii al't
0. 0 c.

1-----,-------1 E ~

C N/R ~ 0

Description

-'
-

-
-

-

-

-

-

-

SILTY SAND; with gravels, brown

some clay

SP- GRAVELLY SAND; some clay, mottled red, brown, and
SC dark gray

thin lenses of brown clayey sand <SC)

SM

GW SAND AND GRAVEL; with cobbles, trace fines, brown _

GP- SANDY GRAVEL; some fines, brown
GM

N NR

N
-

89

B

..--

40 N
f--

-
92/8" N

-
B

-
50/3" N NR

f--

5011"

-
-
.2

-
! '

'""":"

-

...10

•.-
.-
.-
.-

15

-
-

.-
r-l0

-

r
-

! -
-
.25

.-
-

•I-

-
30

78

10/0"

- GC

N-
B-...

N

SAND AND GRAVEL; with clay

Boring stopped at 22~ feet

-
-
-
-
-

-

-
-
-
-



5/02/88DateNone EncounteredGroundwater Conditions
\---

LOG OF BORING NO. B-2W

r Project_~N::..:e::.:w~R.::.::i::...:v:..::e:..::r~C:.:.:h:.:::a:.:.:n:.:.:n:.:::ec=lc=i""z=a-=t.:::i.:::.on.:.:- (.:....S.....:t.....:a.....:._2_o..=.5~+{)...:.....:..0~) Job No. _-=2:.::1c=2.:::.8:::.JO.:::.6~8:::..- __

l
•

1094 0 D Mean Sea Level.. Elevation __~~;..:.:..::-___________atum ~ ~ _

7" HSA CME 45Type/Size Boring_---!_~~ Rig Type__-===--"-''-- --'-- _

r-

I,

Description

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Boring stopped at 4 feet due to possible hazardous
material -

-

dark gray, some organics, rotten odor

SW- GRAVELLY SAND FILL; some clay, brown
SC

N

-
N

f--
26

27

Blows/Foot

C N/R

......
Q)

2
.t::.......
Co
Q)

0

f-

f-

f-

r-2
l-

f-

f-

f-

~o

•f-

f-

f-

f-

~5

l-

I-

,.-

-
20

-
-
-
f-

~5

I-

,.-

•r--

-
30



LOG OF BORING NO" B-3W

Project__.:.:N=e~w---..:.:R~i:...:v=e=r-.:C:.:..:h:.=a:.:.:n:.:.:n:.=e:.::l:.::i:.=z:.=a:.=t:.::i:.=o:.::n=__ (:-S_t_a_"_2_0_0_+O--:-0...::) Job No. __2=..12::;.S::;.J=-0.:-6.:-S=--__

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Datum M_e_a_n_S_e_a_L_e_v-....:..e.:.:1 _

GRAVELLY SAND; trace fines, brown

Auger refusal at 6 feet

SP

SP- GRAVELLY SAND; some fines, brown
SM

c
o

"0 ·z
aJttl._ U.....­.- ....c·-
::::l~

ttl

D

B

N-

N NR
f--

~ c
>- 'iii
I- c ....
aJ aJu
0. 0 a.

1-----,------1 E >-
~ 0

.Elevation 10S3"°
Type/Size Boring __.:...7'_'_H=SA:.:...... Rig Type__C;:::M:.:.E:::-4-:,.5::::.- _

_ ---!CN~o~n~e:......=E""n~c:..:::o:..l:u~n~t:..:::e:..=r~e~d~ Date _-'5"-'/c...:O"-'2::..</.,..,S=S'---_Groundwater Conditions

.....
aJ
2 Blows/Foot
..r:::.....
a.
aJ·a C N/R

I-

12
l-

I--

t---2 48

-
-
-
-10

-
-
-
-15

-
I--

f-

I-

~o

l-

I-

f-

I-

r-J,5

I--

I-0_.
f-

f-

30



-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date __5_/_0_2/_8_8__

Description

Auger refu~al at 18 feet

more sand

less sand

ball point pen and brick piece carne with soil

SANDY GRAVEL FILL; some cobbles, some fines, brown

more gravel

GRAVELLY SAND FILL; with silt, brown

reddish brown

c
o

"0'';:;
l1)n:l._ U......­.- .....c·-
::J~

n:l

D

GP­
GM

SM

-

N-

N-

35

-
26 N
~

-
23

B

50/5" N-

Blows/Foot

(l)

~ .~
f- til

(l) ~u
0. 0 Cl.

1-----,----1 E ?:
C N/R 0!l 0

..c....
Cl.
(l)

o

-
~5

-

-

-
--10

-

-

-

-

-

Groundwater Conditions

LOG OF BORING NO. B-4W

New River Channelization (Sta. 195+00) 2128J068. Project_--' ~:..=..::..:....~:.::...:....:...::.L Job No. _

A:levation ...:l:.:0:..;:9:.:3:...:.:..:0=-- Datum M_e_a_n_S_e_a_L_e_v_e....;I _
• 7" HSA CME 45Type/Size Boring Rig Type _

None Encountered

r-

.-1-0

r-

r-

r-

r-
,25

-
-'.-
-

30



LOG OF BORING NO. B-5 W

Project_----:N:.:..e.::.w,;,;....;R=iv..:..e..:..r~C..::..h:.=an..:..n~e..:..l..:..i..:..z..:..a..::..t.:::i..::..o..:..n (:....S_t_a_._l_9_O_+O_O...:.) Job No. __2....;1;:.:2;:.:8:.;:J:.;:0:.;:6:.;:8::--__

DateNone Encountered

AElevation 1_0_9_1_._0 Datum ~_1e_a_n_S_e_a_L_ev_e_l _

-- 7" HSA CME 45Type/Size Boring '----=='-- Rig Type__.....;::;:..:=---:.=-- _

Groundwater Conditions

Blows/Foot
..c....
c.
CIJo

CIJ
C. ~
~ 'iii

CIJ a3't
C. 0 C.

~----,------I E c:
C N/R ~ 0

Description

50/9"

B

--
R *r--

r--
90/3" N NR

4.6

SW- GRAVELLY SAND; some clay, brown
SC

-

-

-
25/0" N NR1-""=-+----+--1-----------------------------1

GRAVEL; with sand, some cobbles, trace silt, brown _

-
-
-

10

-

-
.....15

-
-
-
-
-10

-

-

-15

-

77

37

37

-
N

-

-
.1l...

-

3.3

5.3

3.6

GC/ SAND AND GRAVEL; with clay, brown
SC

GW- SANDY GRAVEL; some clay, brown
GC

SP- SAND; with silt and clay, brown
SH

GW

Auger refusal at 24 feet

-

-

-

-

-

-
-

-

-
-

-
-

- -.--
-

-
30



Mean Sea Level

OJ
C1J >- ?ft-

c
0. 0

C1J Blows/Foot >- :!: ... - -o°z- f- ." C1J .... C1JtO
C1J

c_ .... c ._ u Description..c: C1Ju tOC1J _.-
a. 0_-

0.. 00. ~c c'-
C1J E >- 0 ::J~
0 C N/R to ... U to

V1 0 0

SC GRAVELLY SAND FILL; some clay, brown
G

SM SiLTY SAND; some clay, brown
I- ~ -

6 N 6.8
f-

~

- ~

~ 9 R 96 5.5 trace clay- -

f- -

f- ..:

f- -
f- r-- interbedded layers of sandy gravel -

~O 45 R 1.5
I-- -

f- -

f-

I-- SP GRAVELLY SAND; trace silt- -
--15 45 r1L 2.1 -

-
- -

some cobbles

f-
Auger refusal at 18 feet -

r-£O -
f- -

f- -

f- -

f- -

2 5 -
f- -

f- -

I- -

I- -
30

Groundwater Conditions __.::.:N.:::o~n.:::e:....::E~n::..::c:.::o:.::u:..:n.::.:t:..::e:..::r::..:e:::.:d=_ Date _-=5~/~0,,-,3~/~8,,-,8~__

LOG OF BORING NO. B-6 W

New RJ.·ver Channelization (Sta. 185+00) 2128J068
Project_---:..:.::..:.:.......:.:.::...:...::.::--======::..::..:=-------'--~:....::.::::..:.--=.:::.=....:...=.::..!.-----Job No. .

•

Elevation ....:1_0....;8:...8_._0 Datum

7" USA CME 75Type/Size Boring __-'----'==-- Rig Type__--=:::=--:...:~____:_--------------

•

•



-
-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date 5/07/88

Description

Mean Sea LevelDatum

Boring stopped at 17 feet

trace cobbles

interbedded layers of gravel

light to moderate cementation

SAND; some silt, trace clay, brown

GP SANDY GRAVEL; trace silt, brown

SP

c
o

-0-';:;
Q)<'O__ v------c--
::J~

<'0

D

2.2

1.1

4.3

None Encountered

-

-
N

G-
R 102 6.8

SC CLAYEY SAND FILL; with gravel, brown

17 N-

-­63 N--

17

30

Blows/Foot
~ C
~ -Vi
Q) ~ 'ti
0.. 00.

~----,------l E ~

C N/R ~ 0

Groundwater Conditions

LOG OF BORING NO. B-7W

Proiect_~N~e:.!:w-£R:=i~v.::::e.:..r~Ch=an~n~e:::;l=.;1.:=;· z~a:::.;t:::..:1.~·o::..:no:..- --:.(S.:.-.t.:.-.a:.:...~1:..:8:...:0:.:..+O_=_=0~) Job No_ 2128J068

• Elevation 1086.5
Type/Size Boring __..L7_"~H,""S~A!o-- Rig Type__..:::;C.:..:M=E:......:..7~5 ~ _

.....
Q)

2
.c.'.....
0.
Q)

0

.-

-

t-

-2

-

-
-
-10

•-
-
-
-
-15

-

f-

t-

r-l0

-
t-

r-

-
,25

r-

-

•-
-

30



LOG OF BORING NO. B-8W

Project_--:N:.:..e=-w::..-:R:::~=-·v:..:e:.:r:.........:C:..:.h:.:a:..:.n:..:.n:..:e_l..:..:i..::z..::a..::t..::i..:..:o_n (~S=__t:..:a.:..:.:.........:l:..:7.=5.:..:+.=5.=0..!.) Job No. __2_1_2_8_J_O_68 _

•
Elevation 1_0_8_2_._0 Datum__H_e_a_n_S_e_a_L_e_v_e_l _

7" HSA CME 75Type/Size Boring _---.::.....---=:;::=.:.=. Rig Type__.:..-_:...=.... _

5/03/88D tNone EncounteredGroundwater Cond'tionsI ae

..... Qi >- "#. c
Qi 0. 0
Qi Blows/Foot >- .'!::

'- ,,'~- f- III Qi'" Qi/O
Qi

c_ ..... c ._ u Description..c Qiu /OQi _.-
..... a. 00. ~c

._-
0. c·-
Qi" E >- 0 ::l~

0 C /0 '- U /0
N/R lJl 0 0

GP SANDY GRAVEL FILL; with cobbles, trace fines, brown
G

SP SAND; some silt, trace clay, brown
I- ~

30 R NR some gravel
l- I--

I-

.......? - -
14 R 106 2.0

GRAVELLY SAND; trace silt
I- -

some cobbles- -

- -

-10 - -

- 10 N 2.2 -
"'---

-
- -

.-15 Auger refusal at 14 feet -

-- -
,

I- -

~ -

I- -

~O -
I- -

I- -

I- -

I- -

t--l5 -

I- -

I- -

I- -

I- -
30

•

•



Groundwater Conditions__.!o:!N~o~n~e"-..!E~n~c.:.:o~u~n~t~e:..!:r~e:.::d~ Date __5....:/_0_3--,-/_8_8 _

LOG OF BORING NO. B-9W

~~ect_~~N~e~w~R=i~v~e~r~C=h=a=n=n=e=l=i=z=a~t=i~o~n~~~~~~~(~S~t=a~.~1~7~O~~~O~)~~~~_J~~. 2128J068

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 13~ feet

some cobbles

interbedded layers of GP

SAND; some gravel, trace silt, trace clay, brown

c
o

-c.';:;
.!!! ~......­._-
c·­
:J~

to
o

GP SANDY GRAVEL FILL; trace silt, brown

SP
2.1

2.1

G

-

-
N

-
N

-
,.!... 119 2.133

30

66/6"

Blows/Foot

Q)

~ .~
to- ~4­
Q) Q)Uc.. 0 Co

f----.----.1 E c:-
C N/R ~ 0

I-

I-

I-

~5

..c....
Co
Q)
o

I-

I-

I-

I-

I-

I-

I-

I-

I-

~5

I-

I-

I-

I-

-10

I-

I-

•
Elevation 1079.0 Datum Mean Sea Level

7" 1·ISA . CME 75Type/Size Boring _..!----=:=~ Rig Type



Datum__M_e_a_n_·_S_e_a_L_e_v_e_l _

LOG OF aORING NO. B-lOW

Project__N=ew~=..:R.=i...:..v.=e.::..r--=-Ch=a.:::n.:::n..::.e.=l.::i.::z.=a-=t.::i..::.o.::n:...- ---:(:...S_t-:.a....:._1....:6-:.5_+O....:....:0..!.) Job No. __2_1_2_8_J_O_6::...;8:.-.__

e=levation 1078.0

7" HSA CME 75Type/Size Boring _-'---=="'-- Rig Type -:- ~_

Groundwater Conditions N..,0_.n•.._e.E••n."c.o...u~n..• t_.e_r_e_d_ Date 5/03/88

I--

25/0" ~ NR

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

interbedded layers of gravels

SAND; some gravel, trace silt, brown

Auger refusal at 13~ feet

GRAVELLY SAND FILL; trace fines, brownSP

#.
... -Qi .....
..... c:
fIlQi

~c
8

2.7

3.2 SP

G

N

8

33

Blows/Foot

Qi

~ £
r- ~ ....
Qi Qiua. 0 Cl.

f----...-------i E ?:
C N/R ~ 0

~

~5

r20

r-l0

~

~

~

~

~

~

30

~

..c.....
Cl.
Qi
o

~

~

~

r-

r-

r-



.... <lJ >- #. c
<lJ a. 0

.2! Blows/Foot >- .~ .. ' -co,;:;
I- 1/\ <lJ .... <lJell

..c <lJ
C4- .... c 0_ U Description<lJU ell<lJ 4- 0-.... 0.. 00. 3c

0_4-

a. c·-
<lJ E >- 0 ::)~
0 C N/R ell .. U ell

V'l 0 D

GP SANDY GRAVEL FILL; trace silt, brown

G : GP SANDY GRAVEL; trace silt, brown
f- I-- -
f-

46 N 2.3
to-

f-

~ - -
29 N 2.7

t- --
- SP SAND; some gravel, trace silt, brown

-
-

10 25/0" N NR

Auger refusal at 10 feet
't-

-
f- -

f- -

- -
-15 -

- -
t- -

t- -
t-

~O -
t- .-

t- -

t- -
t- -
~5 -

t- -

f- -

t- -

t- -
30

LOG OF BORING NO. B-llW

Project _---=-N:.::e:..:.w:.......:R:..:i::..;v~e:..:r:.......:C::.:h:..:a:.:n;::n::.:e:..:l:.:i:.:z:.:a::.:t:..:i::.:o:..:n"__ (~S::.:t::.:a::.:.:....--.:l:.:6::..:1=-+O:..:::...:0::....)!...- Job No 0 __2_1_28_JO_6_8 _

.Elevation 1078.0 Datum Mean Sea Level

Type/Size Boring __.!...7_"--:;;H~S~A:... Rig Type CME 75

Groundwater Conditions ---!N~o:!..!n~e::.......cE!:!n~c::::.ou=nc=tc=ec::r.::e~d~ bate 5/03/88

•

•



LOG OF BORING NO. B-12 W

Project _..:.N.:.:e:.;.w:.-:.R:.:::i:....:v-=e:.::r--=C.:.:h:.::a.:.:n.:.:n.=e.=l.=i=.za::::.t=.l=.·o.:..:n=- ~(S:..:t:.:a:..:.=--..::1::5:.,:5:..:+O-=:..:0:..£.) Job No, 2128J068

.Ievation 1_0_7_6_._0 Datum __M_e_a_n_S;,...e_a;:.....:L::..e.:...v..:..e--::::.l _

7" HSA CME 75Type/Size Boring __..:---::;==-- Rig Type ------_

5/04/88D tNone EncounteredGro ndwat r Cond't'onsu e I I ae

..... Qi >- '#.
c

Qi C. 0
Qi. Blows/Foot >- :'=

I- "'0 'zj..... l- V> Qi ..... Qil'O

.!: Qi c ..... ..... c ._ u
DescriptionQiu l'OQi ~.:.+:

0. c.. oc. ~c: c·-
Qi E ~ 0 :J~
0 C N/R l'O U l'O

Vl 0 D

SC- SAND; with clay, with silt, trace gravel, brown- SM,
G- ~ -

17 ~ 85 7.8
~ -

,..2 G SP SAND; trace silt, trace gravel, brown
~ -

12 ~ 103 5.6
I- -

l- I-- -
interbedded layers of gravel

l-

I-

.~O - -
15 N 2.2 --- -

- -

- -
15

- 17 .1L 3.5 GP SANDY GRAVEL; some cobbles, trace silt, brown

I- -

l-

I- -
20

"-
Auger refusal at 20 feet -

I- -

I-

- -

2 5 -

I- -

- -

-

- -
30

1·'
f



LOG OF BORING NO. B-13 W

P , New River Channelization (Sta. 150+00) 2128J068rOJect_-,,:~ "':-- '-:'- JobNo. _

•
. EI' 1040.0 Mean Sea Levelevatlon __---'~=~ Datum ------------------------

7" ESA CME 45Type/Size Boring __-'----==:...- Rig Type _

5/04/88Groundwater Conditions None Encountered Date

.... Q)
>- <ft-

c
Q) 0. 0
.2 Blows/Foot >- .... "'0 '';:;'iii ...

f- c_ Q) .... QI~

.I:. ~
.... c ._ U

DescriptionQlU ~QI
_.-

..... 00.
._-

0. 0. 3:c c'-
Q), E >- 0 ::>~
0 C N/R ~

... U ~

V'l 0 0

-
GP SANDY GRAVEL; some cobbles, trace silt, brown

-
G

Auger refusal at 2 feet
I- -
~

....2 -

- -
,..- -

- -

- -

~O -

~ -

~ -

~ -

I- -
~5 -
I-

- -

~ -

~

-1.0 -

- -

- -

- -

I- -
2 5 -

~ -

I- -

I- -

- -
30

•

•

.....
~



LOG OF BORING NO. B-14 W
New River Channelization (Sta. 145+00) 2128J068Project Job No. _

•

1036.8 Mean Sea LevelElevation Datum__---, ---'- _

7" HSA CME 75Type/Size Boring Rig Type _

Groundwater Conditions

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

5/04/88Date

Description

Auger refusal at 2 feet

SANDY GRAVEL; some cobbles, trace silt, brownGP

c
o

"0'';:;
ClJl1l._ U_.­._-
c·­
:J~

11l

D

None Encountered

G

Blows/Foot
ClJ >­
0. ....
~ 'U;

ClJ a3'ta. 00.
I----.,--------l E ~

C N/R ~ 0

..c....
0.
ClJ
o

-

-
30

-

-
2 5

-

-

-

-
-
-

-

-
-15



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date 5/04/88

Description

Auger refusal at 3~ feet

GP SANDY GRAVEL; trace silt, trace cobbles, brown

2.6

None Encountered

50/3~" N

Blows/Foot

Qi

~ E
~ ~~
Qi Qiuc.. Cl 0-

f------..-----I E ~

C N/R ~ Cl

Groundwater Conditions

...
Qi

2
..c...
0-
Qi
0

f-

f-

f-

f-

~

f-

f-

f-

f-

•r-l0

f-

f-

f-

f-

~5

f-

f-

f-

I-

~O

I-

-
f-

-
,...l5

l-

•f-

l-

I-

30

LOG OF BORING NO. B-15W

-- Project_-:-N:.:.:e::..:w.:..-=R:::i::..:v~e:.:r~C:.:.:h:.:a:.:.:n:.:::n:.:e-=l-=i-=z-=a.::.t-=i.:..on=--- (~S::..:t:..:a::.......:1:...4:...::0:...:+O...:..:0..!..) Job No. __2_1_2_8J_0_6_8__

• Elevation 10_6_3:....:....0 Datum Mean Sea Level

7" HSA CME 75Type/Size Boring _---:_-=.:.:=- Rig Type ~ _



LOG OF BORING NO. B-16 W

New River Channelization (Sta. 135+00) , 2128J068Project -'--__-'-- ---=- Job No .

• Ievation __--'1::..::0"-'3"-'8"-•..,0"'-- ~ Datum __M_e_a_n~S~e",..a-L-e-v-e-l~ _

7" HSA CME 75Type/Size Boring _--'-_--=.:.::.... Rig Type_-==-...:....::: _

Groundwater Conditions __----'N:.;..o_n_e~=E.::..:n..:=c..;.o..:=u..:=n;;.;;t;;.;;e;;.;;r;...;;e;...;;d::e.- Date 5/04/88

...
'(1)

(1)-..c...a.
(1)

o

Blows/Foot

c
o

-0:;:;
(1)<0
.- <.I_.­._­
c·-
:J~

<0

D

Description

G
GP- SANDY GRAVEL; some clay, brown

GC
trace cobbles

Auger refusal at 2 feet

-

-

-

-

-

-

-

-

-

-
-

-

-

-
-

-

-

-

-

-

-
-

-

-

-



r­
I. LOG OF BORING NOo B-17 W

Project _....:N~e::.:w.:..-:R:.:.:l.=-·v:..:e::.:r=--.;C::.:h:.:;a::.:n:.:;n:.:..e::.:l::.:l.=.;·z=.;a=.t::.:l.=..·o::.:n=-- .....:<:...-S_t_a_._1..:3..:°_+O..:..:°..:..) Job No. _-=2-=1-=2:..:::8-=J-=0-=6-=8 _

eElevation l_0_4_8_o_0 Datum__M_e_a_n_s_e_a_L_e_v_e_l _

7" lISA CME 75Type/Size Boring _--=-_...:.:.:::::.=... Rig Type_---'=c.::.="---'-""'- _

Groundwater Conditions N=o~n~e__=E!!::n~c~o~u~n~t~e~r:.::e::.:d~ Date _-=5~/....:0:<..4-'-'/L.:8~8~__

Blows/Foot

....
<lJ
<lJ-

J::....
0.
<lJo

-

-
-
...2

-
-10

e-
-
-
-
.-15

-
-
-
.25

-
-.-
-

30

<lJ
0. >­
>- .~

r- ~ ......
<lJ <lJu

Ci Cl 0.
1-----.-------.4 E C

C N/R ~ Cl

G

c
o

-c ·z
<lJ1'O._ U_.­._­
c·-
::>~

1'0

o
GP

Description

SANDY GRAVEL; some cobbles; trace clay, brown

Auger refusal at 2 feet

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-
-

-

-

-

-

-

-

-

-

-

-



LOG OF BORING NO. B-18 W

Project N_e_w_R_i_v_e_r_Ch_an_n_e_l_~_·z_a_t_~_·o_n C..:...S_t_a_._1_2_5_+O_0..:...) Job No. _=.2.:..12=.:8~J::....:0::....:6::....:80--__

•
. 1056 ° Mean Sea Levellevation_--=:.::.::..::..:·:...=.. Datum_:......- ...:- _

7" HSA CME 75Type/Size Boring __--'- Rig Type_--'-".:.==--..:.-==- ~ _

__N_o_u_e_E_n_c_o_u_n_t_e_r_e_d Date 5/04/88

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 2 feet

SAND AND GRAVEL; with cobbles, trace silt, brown

c
o

"0 ·z
<1I ra._ u
~~c·-
;:)~

ra
D

GP

~
... -<11 .......... c
ra<1l
3:'C

8

G

<11

~ .£
I- ~~

<11 <1Iua. 0 c.
f-----,-------j E >-

~ 0

Groundwater Conditions

Q)
.2 Blows/Foot
.J::

C.
<11'
0 C N/R

,-.

-
r-

....J
r-

0-

r-

r-

~O

r-

r-

r-

~5

r-

r-

r-

r-

r-l-0
r-

r-

r-

r-
~5

f0-

r-
""0·_ •r-

r-
30



Groundwater Conditions _---=N~o:.;n:.:;.e~E=.n:.;c~o..::u.:.:n:..=t_'e_=r:..=e._:d:..._. Date 5/04/88

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

GP~VELLY SAND FILL; some fines, brown

Description

Boring stopped at 15 feet

noxious odor

dark gray, with asphalt debris

GP- SANDY GRAVEL FILL; some clay, trace cobbles, brown
GC

2.8

7.8

10.1 8M

~

N

G

N

-
-

N

f--

28

58

52

Blows/Foot

C N/R

Q)

~ .£
I- III

Q) ~u
0. Cl 0-

1-----,------1 E ~

~ Cl

...
Q)
Q)-

-

LOG OF BORING NO. B-19 W

New River Channelization (Sta. 120+00) 2128J068Project Job No. _

•

Elevation 10_7_3;:,...-.0 _

7" HSA CME 75Type/Size Boring Rig Type _

-

-

-



5/04/88D tt r C d"tionsGod

LOG OF BORING NO. __B_-_Z_O_W

New River Channelization (Sta. 115+00) Z128J068Project ~_=~_=_=:.=...;....::.::..L.. Job No" _

•
levation .::.1.:::.0.:..7..:::0..:.•..::0~ Datum__M_e_a_n_s.;...e_a_L;;..;.e.;...v-"-e.::l _

7" HSA CME 75Type/Size Boring Rig Type _

None Encounteredr un wa e on I ae "

..... QI

~ <f. c
QI 0. 0

.2 Blows/Foot >-
~ - "'0".;;

f- III QI ..... Qlnl
QI

C .... ..... c ._ u
Description..c Qlu nlQl -==:.::..... 0. 00. ~c c·-0.

E ;:)~QI
~ 80 nl nl

C N/R V) 0 0

SC CLAYEY SAND FILL; with gravel, brown
I- -

G

7 R 108 10.2 SC- CLAYEY SAND-SILTY SAND FILL; some gravel, brown r
l- I-- Sl1 -

I- -

~ I-- -
2 N 14.1

I- -
I-- with asphalt and concrete debris

I- -

I- -
I- -

~O I-- -
31 N 3.4

I- -
~

l-

I- -
I- -
J5 ~ -

16 N 2.7
I- -

I--
I- -
,.... -

- -
2 0 I-- -

90 N 2.6
I-- GP SANDY GRAVEL; trace clay, brown

I- -
,.... -

~5 Auger refusal at 24 feet -
I- -

I- -•I- -
I- -

30



,--

I LOG OF BORING NO. __B_-2_1_W

New River Channelization (Sta. 110+00) 2128J068Project Job No. _

-= Mean Sea Levellevation _~1~0~6!...:1~.!.:0~ Datum -- _

711 HSA CME 45Type/Size Boring Rig Type _

Groundwater Conditions__N_o_n_e_E_n_c_o_u_n_t_e_r_e_d Date __5.;.../_0_5..:.../_8_8 _

.... <IJ
~ '#. c

<IJ a. 0

2 Blows/Foot >- 'iii ... ~ ,,:;;
I- c ...... <IJ .... <IJ<':l
<IJ .... c .- u Description..c <lJu <':l<IJ .......-.... 0.. 00. 31:

.- ......
a. c·-
<IJ E ?: (3 :::>~
0 C <':l <':l

N/R Vl 0 D

SC GRAVELLY SAND FILL; with clay, brown
I- G -

17 R ,SP- GRAVELLY SAND; trace silt, brown
- ~

SM -
G

'- "'---

~
15 N 2.9 interbedded layers of gravel

-
I--

I- -

I- -
I- -

I--
I- -
,-10 29 N 2.0

I-- -
some cobbles....

Auger refusal at 12 feet
I- -

I- -

r-J.5 -
I- -

I- -

I- -

I-

~o -

I- -

I- -

I- -

.... -
~5 -

I- -

I- -

I- -

I- -
30

•



LOG OF BORING NO. B-22W

Project__N~e=-w.::.-R=iv-=-=.e=-r-.:::.Ch=a;;c;n;;c;n""'e=-l=-i=-z=-a""'t..::i..:.o.:.;n ----!(~S~t~a~._:.I~O:.=s:..l+O~~O:...!):..-._ Job No. __2_1_2_8_J_0_6_8 _

.Ievation 1060. 0 Datum ..:.M~e::..:a~n~S~e~a::::..-.L~e~v.s:ec=l'__ _

Type/Size Boring _----'7'--'_'~H~S~A~ Rig Type__C_M--:E:::.-.4.:.;s.c- _

Groundwater Conditions None Encountered Date 5/05/88

Blows/Foot
..c-0-

(1)

Cl

~ ~
>- 'iiir- c .....
(1) (1)U

a. Cl 0-

~---""'-----i.~ Cl~
C N/R v.

c
o

-0'';:;
(1)~._ u
;:~c·-
::l~

~

o

Description

10

18

G

-
R 98 6.2-

-
R 105 5.9

!--

SC CLAYEY SAND; some gravel, brown
-

-

-

f-­

50/5" N
~

i-

.....
~

-10

•.....

'-

-
.....
....15

i-

'-

-
-10

-
-
-
-
2 5

-
-

•-
-

30

49

G

f--

N NR

11.9

Gp· SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 16 feet

-

-

-
-
-

-

-

-

-

-

-
-

-

-
-

-

-

-

-
-



LOG OF BORING NO. B-23W

Project _-,N~e=-w~R~~::.·v:!..e=-r=---.C:::::h~a:::.n:=.n:=.e=1.:.i~za=t.:.i.:::.o.::n --.::(~S_t_a-:.._1_0...:.0_+O...:....:.O~) Job No. 2128JO68

elevation _--=1:...;0:...;5:...;7:...;.:...;5::...:- Datum Mean Sea Level

Type/Size Boring __7!...'_'~H,-=,S~A~ Rig Type__-'C::.;:Mc:;:E::o.-4.:..::5=-- _

Groundwater Conditions None Encountered Date 5/05/88

-
SP SAND; trace gravel, trace silt~ brown

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 10~ feet

some gravel

GP

c:o
"'C ..
<Ii~._ U.......­.-­c·-
:::>~

~

D

1.2

-

G-
16 N 2.8

l-

f--

24 N 1.7
f--

95/10" N

Blows/Foot

<Ii

~ .~
r- ~-..-
<Ii <liu
0. 00.

f-----,-----l E ~

C N/R ~ 0

...,
<Ii
<Ii......

.l::...,
0..
<Ii
0

'-

~

-
I-

~

-
-

-
-.10

-
-
-
-.15

-
l-

f-

f-

~O

l-

I--

I--

f-

~5

I--

-

•-
-

30



Mean Sea Level

LOG OF BORING NO. B-24 W

Proiect__N_e_w_R_i_v_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n <_S_t_a_._9_5_+O_0_) Job No. __2_1_2_8_JO_6_8 _

alevation 1055.0 Datum_

~ype/SizeBoring 7_"_H_S_A Rig Type __C_M_E_4_5 -'- _

yroundwater Conditions --=.:N...::o...::n:...:e'--=E:.::n:..;c:..;o:....:u::.:;n::..t::..;e::..;r::..;e::..;d=- Date _5....:/'-0_5~/_8..:..8 _

Blows/Foot

C N/R

Description

12

14

G

f-­

N

f-­
~

N

-

2.1

2.8

SP- SAND; some gravel, some silt, brown
SM

-

-
-

-

30

,...--

92/11" N

-
1.8

GP SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 11 feet

-

-

-
-

-

-

-

-
-

-

-
-
-
-
-

-



• Elevation __....:1:..:0'-'5~1::...:...:5:<._ Datum__M_e_a_n_S_e_a_L_e_v_e_l _

Type/Size Boring 7" HSA Rig Type__C_M...::.E:....-4_S _

-

Date __S:..-/0_S-.:/_8_8__

Description

SANDY CLAY; trace gravel, brownCL

c
o

"'C '';:;
CliIO._ U

'+- '­._'+-c·-
:J~

10

o

None Encountered

Blows/Foot

CIi

~ .£
~ II>

CIi ai'tia. a c.
f---'---r----I E C

C N/R ~ a

...
CIi
CIi

'+-

..c
0-
CIia

I-

LOG OF BORING NO. B-25 W

New River Channelization (Sta. 90+00) 2128J068Project ...:-_-..:...__--=~ Job No. _

Groundwater Conditions

17 R 84 8.4 SC CLAYEY SAND; trace gravel, brown
- - -
~ ~ -

~
13 N 4.4 --

- -

-
less clay

-

- -

- - interbedded layers of gravel -
~o

12 N 1.1
-• ~ trace cobbles

Auger refusal feet
I-

at 11 -

I- -

~ -

~5 -

i- -

~ -

I- -

~

~O -

~ -

i- -

~ -

i- -
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LOG OF BORING NO. B-26.W

Project_~N~e:.!w~R~i~v-=e:..=r~C~h~a~n~n.:::e.=.I.=.i~za:::.t.::..1.::::·o::::n::..- ~(S:...t::.:a:....::-...:8:.:5:....:+O~0:..!) Job No. 2128J068

.Ievation _---'1~0~4::..,9~.:..:0~ Datum M_e_a_n_S_e~a_L_e_v_e....~ --:- _

Type/Size Boring _--.!.7_"--:;H~S:.::.A~-------_Rig Type_---"C;.:.M:=E::.-..;4:.,::5:-- _

Groundwater Conditions _~N~o~n~e~E~n~c~o:.l!u~n~t~e~r~e~d~ Date 5/05/88

... <11 >- '#. c
<11 0. 0
<11 >- ... ,,';Blows/Foot 'Vi ... -.... I- <11'" <11~

<11
c .... ... c ._ u

Description..s::. <1Iu ~<11 .....-..... 0.. 00. 3:c
._-
c·-0.

E :::;)~<11 >- 0
0 C N/R ~

... U ~

Vl 0 D

I-
SC GRAVELLY SAND FILL; with clay, brown -

16 N 5.5 Sc GRAVELLY SAND FILL; with r.lay, brown- ---..... ~ -

~ 11 N 6.9
-

-
I- -

I- -

r- -

r- f-- -
-10 12 N 8.5 -

!--

l-
. GC SANDY GRAVEL; some -clay, brown -

I- -

r- ~
some cobbles -

~5 35 N 4.7 -
~

r- Auger refusal at 16 feet -

I- -

r-

r-l-0 -

I- -

I- -

I- -
I- -
~5 -

r- -

I- -

•I- -
I- -

30



LOG OF BORING NO. B-2] W

New River Channelization (Sta. 79+00) 2128J068Project ~.=...::.::..:__.:._:...:....:..:~ Job No. _

5/11/88
DateGroundwater Conditions None Encountered

•

levation 1_0_3_5_._0_'-- Datum H_e_a_n_S_e_a_L_e_v_e_I _

7" HSA CME 45Type/Size Boring Rig Type _

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

SANDY GRAVEL; some cobbles, trace silt, brown

c
o

-0.';:;
<Ii III._ V_.­._­
c·-
:::>~

IIIo
GP

G

Blows/Foot

<Ii
0. .£
>- '"f- c-,
<Ii <liva. Cl 0.

f-------.----~ E ~

C N/R ~ Cl

.....
<Ii
~

..c.....
0.
<Ii
Cl

~

l-

I-

I-

r-J
I-

~

I-

~

~O

I-

~

I-

r-15

~

~

~

I-

~O

I-

~

l-

f-

..1.5

I-

~

•~

~
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LOG OF BORING NO. B-28 W

New River Channelization (Sta. 75+00) 2128J068
Project_...::.:..::...:.:..--=--:......:...-=--~.--:.---.:...-------------.:~:..::..::...-:~.:-:...~---Job No. _

•

Elevation 1_0_3_8_.0 Datum M_e_a_n_s_e_a__L_e_v_e_l _

7" HSA CME 45Type/Size Boring_~_~=-- Rig Type _

Groundwater Conditions None Encountered Date _5-.:./_1_1:...../8_8__

G

-
-
-

-

-

-

-
-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 2 feet

GRAVEL; with cobbles, some sand, trace silt, brownGP

c
o

"'0 ·z
ClJI1l._ U_.-.-­c·-
::l~

I1l

D

25/0" N NR

'--

Blows/Foot

...,
ClJ
ClJ- ~ c>- .;;;

I- c_
..c. ClJ ClJu
C. a. 00.
ClJ . I------r---~ E ~

o C N/R ~ 0

--
'-

r---?
f0-

r-

l-

I--

~O

•l-

I-

l-

I-

~5

I--

l-

I-

I-

~O

I-

-
I-

-
~5

l-

I-

•I--

I-

30

-!!-



LOG OF BORING NO. B-29 W

Project New River Channelization (Sta. 70+00) Job No. 2128J068

Datum__t1_e_a_n_S_e_a_L_e_v_e_I _.Ievation 1046.0

Type/Size Boring __~7_"_H_S_A~ Rig Type C_M_E_4_5 _

5/06/88DNone EncounteredGroundwater CondorI Ions ate

..., aJ >- <f. c
aJ C. ..., 0
aJ Blows/Foot >- 'iii ... - -o+::- f- c_ aJ"" aJtIl
~ aJ ...,c .- u DescriptionaJu tIlaJ _.-
0. a. ClC. 3c:

.- ....c·-
aJ E >- 0 :;)~
0 C N/R <'0 ... U til

\/l Cl 0

GP GRAVEL FILL; with cobbles, with sand, trace silt,- brown -
G

Auger refusal at 2 feet
-
~

r-5 -
~ -
~ -
~ -
i- -
-10 -
-
-
- -

- -

...15 -
- -
~ -

I- -

I- -

~o -
i- -

i- -

I-

r- -
r25 -
i- -

- -

- -

- -
30

•

•



-

-

Date 5/06/88

Job No. __2 _12_8_1_0_6_8__

Description

Datum Mean Sea Level

Auger refusal at 6 feet

concrete debris

with wood debris

SC SAND FILL; with gravel. with clay

c
o

-o"Z
Q)<1l._ U_.­._­
c·-
:J~

<1l

D

None Encountered

G

--R 70 11'.6
I--

10

'---
25/0" N

t--t--+--+-------------------+

Blows/Foot

Q)

Co .£
~ <Ilc_
-5. ~ ~

1----.----1 E ~

C N/R V'l 0

.c....
Co
Q)

o

-

-
-

LOG OF BORING NO. B-30 W

Project New River Channelization (Sta. 67+00)

Groundwater Conditions

.Ievation 1037.0

Type/Size Boring _-..:..7_"---=-H:.::S:.:.A=- Rig Type_---=C.::.:M=E:..-.:4..::5 _

~ -

~ -
~ -
~O -

•- -

- -

- -

- -
....15 -

- -

~ -

~ -
~

~O -

..... -

~ -

~ -

- -
-2,5 -

- -

- -

- •- -

- -
30



-

-
-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

5/06/88

Description

Auger refusal at 11 feet

GRAVEL; with cobbles, with sand, trace silt, brownGP

SP SAND; trace gravel, trace silt, brown

-

-

G-
N

12

16

25/0" N

Blows/Foot

(])

~ .£
I- U'l

(]) ~'ti
0. 00.

~----.----~ E ~

C N/R ~ 0

Groundwater Conditions None Encountered Date

LOG OF BORING NO. B-30B

[~ .P::~:::o-n-_-_-__N~e~w~~R~I~_~_v__4e~7r~.~oC~h~a~n~n~e~1~_~_. z~a~_t__~_.o~n~~~~~=-D-a-tu-m-_-_-_~::=:=::·=S::~::+O~L~~~~=e=I========-_J O_b_N_O_,__2_1_2_8_J_0_6_8 _

7" HSA CME 45Type/Size Boring Rig Type _

r
i

i
t.

....
<li
(]).....

..c:
a.
(])

0

-

-
-
-
~

f-r
L, -

f-

f-
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•-
r-

-
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-
f-
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-
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-
-

-
-
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•-
-
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2128J068

5/06/88Date

B-31W

None EncounteredGroundwater Conditions

LOG OF BORING NO.

New River Channelization (Sta. 60+00)

f

- ~~ect~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~JobNo,

: .Elevation _~~....:1~0:!:.4~6:!..!.:.5~~~~~~~~~~_Datum __M_e_a_n~S_e_a~L_e_v~e_I~_~~~~~~~~~~~~_

7" lISA C~1E 45Type/Size Boring --=-_==- Rig Type 1 , _

[~
f

I
1 .

-

-

Description

CL- SANDY CLAY-SANDY SILT; brown
ML

7.9

G
I--

~ 8011

Blows/Foot
~ c
>- 'iii
I- c .....
f1I f1Iu
0. 0 Co

I-~~-r~~~----l E t'
C N/R ~ 0'

.....
f1I
2
..c.....
Co
f1I
o

5

- 12 ~101 3.8 SC CLAYEY SAND; trace gravel. brown

I
-
-

-

-

-

-

-

-

-

Auger refusal at 11~ feet

-
-

K\ 1--'0 14 r-;: NR

•

30/0" N GP GRAVEL; with cobbles. with sand. brown
1-1----+~~~+_~~-+~t_~+_~_t~_1~~~~~~~~-----~--------~~~--,.----l

-
-

t-l0 -
-

-

-

-
.'.\ -

I--

(' I--

L~. I--

I I-­

30

-

-

-
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I• GRAIN SIZE DISTRIBUTION TEST REPORT
~l -

.s
~ ~ .~

'I .s .s .s S .s
~.

N

~ ~ ~ ! ;l * !100 ... .., N .!. - .::. : ..,
lj I j l~ !1 i I : 11:11

:! ! : I
ill I:! II I

I I HIIIII I 1
I 'I I : I I ir- i Ii I ~ I~ ! I '1,11 :! ! '111:1 I' I 1 !! I ! ! I i I !

90 i ~ : ;.. i·i . i

i
II ~ I 1 I' I I~ I~I I 'I I! i I IUI ! i il I 1 ~iii 'I I I I I i jill I I ! i i 1

! III I H I
, I' l:Illi nI I 'I:' II ~I j I '1111 I I I I j i i 1 i I i i I i

e0 I l'r I I' Ii I , I =II I :1 I I ;lll:l I ! I I I III1 I I I ! ! i
- : :

Ijll~ I l~
, ; ., : !,l! ! ! I' ! I

;

Ii ' ! ! I 'j I ~ I III Hlj i ! !j II i I ; I
, :I : H HI 1111: I :I' :1 i I I

I , F 1= I: 1;1 !i di I : j I' :1 I ' l I ! !t 11 ! ! : i I I
'70 i !i !;I i; i: , I· i ' :!IIL II I I i j

I : T' ~ I: I j
j: : It I ! r, I : ! II ,I I I q1"I I ! I I I II! I I I ! I I I

I , I 1= H I' I I i I I I ,I I I I I I :! IIII I 1 j !

~ 60 i ! != ( I: t I: I ,~ i H I ! II ~ ! I I ! ! I I

- I I \J I

11
Ii i iI II I I . I I I I II I I I I I iu. I I i I :I j ! I I I 'II I i I I II- 50 I I : I i I

S I I
I~ I :\ 11: I iI I ~ i I ~ I I II ! I I II I I I I I

0:: 40 i I i ~Ii I
~

i :

C". I

I II' II I 1 H I I

I \ Ii
:1

Ii
I

:/ 30 I I I

I
: : :'\' : ,

I I II I! !
--

20 1 ' . I I I,
.' I I

III II
I; ~I~ I Ii' I ~I I I " I I I I I'l I Il I I I :11 q I

,
I10 I i' '" i ~ ~l ;1 :1 I

[:1 • Ilq Ii I ~
: i Ii jlrN! II III i I i

01
,j

! I I I
Il~ i I I ~ ~ i: j I I I I I I I lI: I, : j I: :. . .

200 100 10.0 1.0 0.1 .01 .001
r:;;' GRAIN SIZE - mm
i;~

I T~s.t ·1 r.+3N ! r. GRAVEL I r. SAND ! r. SILT I r. CLAY I
r;' 01 9 I 13.0 I '73.0 I 14.0 0.0 I

r;: I I

I

r' LL PI Des D60 DS0 D30 D1S D10 I Cc I Cu",,:
0 0 NP 73.28 48.98 39.31 16.014 ~.2420 2.7829 .1.88 17.6

:: I
.>. I I

MATERIAL DESCRIPTION USCS AASHTO

L- a GRAVEL; some cobbles, some sand GW

I
_.' Project No. : 2128J068 I Remarks:

Project: NEW RIVER CHANNELIZATION PROJECT I
0 Location: TEST PIT, TP-1 (0 - 2) I.- • I

I

Date: 5/8/88 II
...~

I GRAIN SIZE DISTRIBUTION TEST REPORT
II II WESTERN TECHNOLOGIES INC. Fig. No. 1I II /'"l"o.

\3
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.01
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GRAIN SIZE DISTRIBUTION TEST REPORT

!
i

I
I,
I
i

I
I
I.

i 68.4
I

I Cu

AASHTO

Cc
0.60

Fig. No. 3

I
I
I

I I I II!
! 1!1 i

II11 Ii! I I
"1111 I I .
illl 'I' I I I I
!l! i I I! 1

II' I II !
III!

USCS

:1
I I ! I I

1 I I I
.01 .001

? SILT I ? CLAY
0.0

I GP,
I
I

D1S I D1e
0.8070 0.5846

! ~ ~

i I
:1 III i I\ i

I I 'I HI I I ! I II : I'l I I
I :Ill'! I I I ! 1

i 'j: .'. , I I !:11I ,j i :! I 1
,

i 'I I

I I
i\ II :\1 I ! I I,
:1 : II

I

H I
Ii I I
Ii I

I !

3.732

32.0
? SAND

~ i

IIill 1
1 :1

11:11 :1. ioi i :.

1
1'11 1 I :1'II" I '

11:11 I I :1

: 1:1
1
1' :1!l:j 'l

I :1 ~l

I Iil. "

II ~ :;
1.0 0.1

GRAIN SIZE - mm

I

~ I I
:! i ,

Will' I: I I
Pili I: I I

!lllllllil :
Iii III: I
Ii

39.0
? GRAVEL

, 101.60 39.98 23.28

MATERIAL DESCRIPTION

'! Des I D60 I DS0

c
- c ~~

S S s S s; ~_ ~
100 '" ... "'.!. -~ 0'\

: Pill! I ~ l~
90!' !i iiI Ii H

I' ! I 1'1 i I I: \ I'
I I! II i ! !:! : :

88 ! , 1"1 1 I \' I \'
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60 i 11'11 \: 1\ j
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1 III '~~'

I 'Il~ II' Ii I Ii P "'~ Ii I I
30 i I ~ I i I II I ~ Ii ~,~ I

20 1 li"III -~:
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!:

0! Illlll I! II I!I
200 100 10.0

1 Rema,..ks:
!
I
II
II

.~ ~
I~D:...:a:.:...:t:...;:e~:---:..5/_8::.../-...:8:..;:8~ --111

!I!IGRAIN SIZE DISTRI»UTION TEST REPORT

WESTERN TECHNOLOGIES INC. ~

Test I?+3.Y
01 10 129.0

... I
ce·...

i
..

I LL IPl
0 48 i 28

I I
!

••••.;,:

.··1 P,..oject No.: 2128J068
I P,..oject: NEW RIVER CHANNELIZATION PROJECT

o Location: TP - 1 (2 - 3)

..... 0 GRAVEL; with sand, with cobbles



-....-------------------------------------.
GRAIN SIZE DISTRIBUTION TEST REPORT

: :

1. 0 0.1
GRAIN SIZE - mm
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I
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I i

1I1I I I' I IIIIII I i I
'II I i I' I
i I Iii I
!I!! II!,! II II I I I I
j II ! I I i I

II I II ! \' \
I I! ! i' !
I I I I

I I I I
I I

I I
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I
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I
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I I
I I

:j i H I I I I
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;11 II 'I' i I
,! 1;1 iii I
:1 H ,'II I I: I~ I I

n I I I
,j I !
'I i !

11 H I I I
'i 1 !;, i

:II ~,II I II: I : 1 I
, ! . !
j I ; I

,

I Test
" 0 I 11 23.0

~ GRAVEL
43.0

~ SAND
31.?

! ~ SILT I ~ CLAY I
2.3

I LL
o

PI
NP 91. 20 25.38 14. 60 3. 159 0. 9005 0.6375 0. 62 i 39.8

I

MATERIAL DESCRIPTION

o SANDY GRAVELl with cobbles

USCS

6P
AASHTO

Project No.: 212SJ06S
Project: NEW RIVER CHANNELIZATION PROJECT
o Location: TP - 2 (2 - 3)

Remarks:

•
GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES INC.
II
II

II Fig. No. 4
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GRAIN SIZE DISTRIBUTION TEST REPORT
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% CLAY

~-I---+---.j-----+--------+------------------------l
~--._....l! __ .J ~ ___.:I
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I
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:': i . ·----+----+-----+---+-----+----+----+1----1

I
MATERIAL DESCRIPTION

o SANDY GRAVEL; with cobbl.$--

USCS
GP

I AASHTO

Project No.: 2129J069
Project: NEW RIVER CHANNELIZATION PROJECT
o Location: TP - 2(6 - 7)

Remarks:

-I.
Date: 5/9/22

GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES INC.
I

II Fig. NO.5
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GRAUl SIZE - mm

Test ~+3"" ~ GRAVEL ~ SAND I ~ SILT ~ CLAY I
0 1 13 I 0.0 59.0 36.8 4.2 !

I

LL PI I Des D60 DS0 D30 DiS Di0 Cc Cu
0 54 24 25.38 9.52 6.81 2.360 1.1041 0.6730 0.87 14.1

I

~TERIAL DESCRIPTION USCS I AASHTO
0 SANDY 6RAVEL; trace clay i 6P

II
! I

Project No. : 2128J06S Remarks:
Project: NEW RIVER CHANNELIZATION PROJECT I
0 Location: TP - 4 (5 - 6) I

•Date: 5/8/88

GRAIH SIZE DISTRIBUTION TEST REPORT II

I WESTERN TECHNOLOGIES INC. !I ~
Fig. No. 6

~
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I MATERIAL DESCRIPTION ! USCS AASHTO I

c" I 0 SAND AND GRAIIELI s""'" -Pin..s ! SP-Sl'I !
I 'I
I ! I

r'Project No.: 2128Je68 :\ Remarks: I
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I': Date: 5/25/88 :: I;-1---------------------------------------'111 I
I: GRA INS!2E DI STR 1. BUT I 0N TSST RFPORT II :
I: ~'JESTERN TECHNOLeG!ES INC. II Fig. r~o. 7 l
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GRAIN SIZE - mm
,--

T6'st ?+3N ,;: GRAVEL ? SRND ? SILT ? CLAY
0 14 51.0 36.0 I 11.7 1.3 I

" I.

LL PI Des D60 DS0 D30 DiS Di0 Cc Cu.
0 101.60 87.48 77.34 37.878 7.9139 1.8552 8.84 47.2

I !
I I I

MATERIAL DESCRIPTION I USCS I AASHTO
0 GRAVELLY COBBLES; some sand GP I-

I

I
Project No.: 2128J068 Remarks:
P.... oject: NEW RIVER CHANNELIZATION PROJECT

1 0 Location: TP - 4 (14 - 16) I
I

I

IDate: 5/8/88

GRAIN SIZE DISTRIBUTION TEST REPORT II
WESTERN TECHNOLOGIES INC. II Fig. No. 8, II /7>.

~



GRAIN SIZE DISTRIBUTION TEST REPORT
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56.0 4.5

i

36.98 12.11 6.73 1.770 0.6966 0.4198 0.62 28.8

I

MATERIAL DESCRIPTION USCS AASHTO
a SANDY GRAVEL; trace ~ines I

I
GP

I
I Project No.: 2128J068
I Project: NEW RIVER CHANNELIZATION PROJECT
I 0 Loc~tion: TP -5(0 - 1)

GRAIN SIZE DISTRI~UTION TEST REPORT

WESTERN TECHNOLOGIES INC.

II Remarks:

!
I

I

II Fig. NO.9 I
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GRAIN SIZE - mm

:..

Test ~+3'"

o 15 21.0
~ GRAVEL

52.0
~ SAND

23.1
~ SILT ~ CLAY

I LL
o 52

PI
29 92.90 40.32 23.20 5.895 1.2897 0.8138 1.06 49.5,

MATERIAL DESCRIPTION
o GRAVEL; with sand, with cobbles, trace fines

Project No.: 2129J068
Project: NEW RIVER CHANNELIZATION PROJECT
o Location: TP - 5(S - 6)

USCS :
GW I

I
Remarks:

AASHTO

GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES INC.
I
II Fig. No. 10
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DISTKiBUTION

GRAIN S12E
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REPORT

I LL I PI : Des D60 DS0 D30 D1S I Di0 Cc Cu. I
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DIRECT SHEAR TEST

Single Shear

Date5-10-88

Date7- 8 - 88

Date8- 4- 88

C = _--=0__ Kips/Sq. Ft.

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

Type of Material SP

Source of Material B-9E 10' - 11.5'

Sampled By J. Waldner Date 5-10-88

Submitted By M. Ali Date 7-8-88

Reviewed By E. Hoque Date 8-4-88

Type of Material --...:S:.:M=-- _
B-3E 5' - 6.5'Source of Material ...:...: _

Job No. --=.2"""12~8.1.>.JI.1'0~6~8 _

Lab/Invoice No. _

Test Procedure ASTM 03080-

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed CIRemolded

Initial Dry Density, pcf __---'l....Ou.O'-- _

Initial Moisture Content, % _-"'4t..o•...,;9z.- _

4> = 38 0 C = 0 Kips/Sq. Ft.

<l> =_--,4=6__0

Test Condition: --lnSitu ---- Saturated

Sample Condition: 0 Undisturbed CllRemolded

Initial Dry Density, pd __-=-12=-0=-- _

Initial Moisture Content, % __....;3::.- _

Test Procedure ASTM D3080- Single Shear
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Kips/Sq. Ft.

Single Shear

Job No. 2128J068

Lab/Invoice No. _

Initial Dry Density, pcf ---"1""'0,.",0:....... _

Initial Moisture Content, % -.:7-'.:...:7:....... _

Type of Material_S~P!:_;.. _

Source of Material B-10E (2' -3')

Sampled By J. Waldner Date _

AliSubmitted By Date 5/25/88

Reviewed By E. Hogue Date 6/04/88

<l> =__-..l.3::l:.4_o C =__-,0,,-_ Kips/Sq. Ft.

Type of Material--:S~C=-- _

Source of Material B-5 E 2' - 3 '

Sampled By J. Waldner Date

Submitted By M. Ali Date 5/25/88

Reviewed By E. Hogue Date 6/9/88

Test Procedure ASTMD3080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: rn Undisturbed o Remolded

Sample Condition: :KJ Undisturbed 0 Remolded

Initial Dry Density, pd--'1""'0..,,2=-- _

Initial Moisture Content, % --=3:....:.:....:6:....... _

<l> = 29 0 C = 0.1

Test Condition: --lnSitu ---- Saturated

Test Procedure ASTM D3080-

2.0

NORMAL PRESSURE, KSF

DIRECT SHEAR TEST

1.0
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NORMAL PRESSURE, KSF



DIRECT SHEAR TEST

Job No. 2128J068

Lab/Invoice No. _

Single Shear

---- Saturated

Initial Dry Density, pcf __.:.10"'-='-5 _

Type of Material __--'S-'P _

Source of Material B-7E 2' - 3 '

Sampled By J. \valdner Date _

Submitted By _M--,-._A.;;..l-=i:-·__ Date 5/16/88

Reviewed By E. Hoque Date 5/27/88

Initial Moisture Content, % _ ........3..1....3'--__-'--__

<l> = 35 0 C = ° Kips/Sq. Ft.

Test Procedure ASTM 03080-

Test Condition: --(nSitu

Sample Condition: IlII Undisturbed 0 Remolded

3.02.0

NORMAL PRESSURE, KSF
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o34

Reviewed By E. Hogue

Initial Moisture Content, % --:5::....;..4-'- _

C =__0~.1=___Kips/Sq. Ft.

Initial Dry Density, pcf __1....;0'-1 _

Sampled By J. Waldner

Submitted By M. Ali

I .....,....+-.;-+-.+-+---+:-j-I-+-+--+-+-+
I-~-·+-t-i-·++-+--·'-i ;-+-+-+-+-+-+-H:-+--i-+-'-'

1

~ i.i
Vl
~

'"Vl
UJ

f= 2.0 H-..;.....<H--H4-H-f--H4'+'+-H--i-H--i-H--H4-HTf--H++-+-+-+-+-+--H

i ,-;-, --+-1'-+--;---;--+--+-1--1--+-1--+-,+;--+:-,t-;+--i'-Ib,,."~+i-+!-+~~ ~::::;::~,::~ :~::::t:ear
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DIRECT SHEAR TEST
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Date _

Date 5/26/88

Date 6/9/88

Single Shear

Date _

Date 5/28/88

Date 6/9/88

Single Shear

---- Saturated

---- Saturated

33 0 C =__--=0:....- Kips/Sq. Ft.

Initial Moisture Content, % _2_._0 _

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

Type of Material_S_P _

Source of Material B-14E (2' -3')

Job No._2_1_2_8_J_06_8 _

Lab/Invoice No. _

Test Condition: --(nSitu

Type of Material_...:..S_P _

Source of Material_B_-_1_S-iE_-,-(S_'-_6~')'-- _

Initial Dry Density, pcf __.:0..9:.3 _

Initial Moisture Content, % __6_._5 _

<t> = 31 0 C = O~ Kips/Sq. Ft.

Test Procedure ASTM D3080-

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

Sample Condition: f&I Undisturbed 0 Remolded

$=

Test Procedure ASTM 03080-

Sample Condition: [2 Undisturbed 0 Remolded

Initial Dry Density, pcf --:9_8 _

Test Condition: -lnSitu

4.0

4.03.0
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1.0 2.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

Sampled By J. Waldner Date 5-10-88

Submitted By M. Ali Date 7-21-88

Reviewed By Date 9-30-88

Type of Material ---'S....p'-- _

Source of Material B-] ] E (2' -.1..5l

Job No. ....;2=..;1=2::..::8:..::::J..:::.0~68"'-- __

Lab/Invoice No. _

Test Procedure ASTM D3080- Single Shear

Test Condition: --lnSitu ---- Saturated

Type of Material S-=P _

Source of Material B-18E (10' - 11.5')

Sample Condition: 0 Undisturbed CXRemolded

Initial Dry Density, pcf __--'J.....OL-5L..- _

Initial Moisture Content, % __3_._8 _

th = 35 0 C __ 0
't' ----Kips/Sq. Ft.

Initial Dry Density, pet 1_15 _

Initial Moisture Content, % _2_.5 _

<I> = 44 0 C =__0__ Kips/Sq. Ft.

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali Date 7-19-88

Reviewed By E. Hoque Date 9-30-88

Test Procedure ASTMD3080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: o Undisturbed f:XRemolded

4.03.02.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

[.-i-
t:',·-,

~.~

;

iMF j, ; '/

.;'(

.Ii

:

'" ;

! V ±t+•
;/,
! ;

,-
L... '/ i_./

'..J

./

"" ;
,/

.-rJ:r" ;/
;...... ./. ,

• i

i ;

./

, ,..
, , , i

..... ..... ,1

.....+. ", , ..!, . , ,

[I
, , ' .. ,: . ' ...... •

.,
/' ...•..

.. ,. ., .... J

• /Z........ ....... , .•..

.... - . ,T'

'"d·· .. ··,..····....
" i .;c

"T .
; j

""',-
,., , .

., ..L.... i : .;;.,
.... -"

..j.
.", .

ft· •.... ;.i,. ···'i;
: i

!- '. /' .. , ... ;
./ ;

l J

" i i, ., , ,

; .

'" i

f=-- <-

EEI::
;... c'

, ;

v ; ! , i , , , :
1.0 2.0

NORMAL PRESSURE, KSF

Dr Remolded

Type of Material Sp

Source of Material B-19E (2 ' - 3.5')

Sampled By
J. Waldner

Date 5-9-88

Submitted By M. Ali
Date 7-28-88

Reviewed By E. Hoque
Date 7-30-88

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali Date 7-19-88

Reviewed By E. Hoque Date 8-31-88

Job No. ....;2=.:1:..:2::..=:8:.:::J..:::.0~68~ __

Lab/Invoice No.~ _

Type of Material --.;:S'-P _

Source of Material B-20E (5' - 6.5')_

Test Condition: --lnSitu ---- Saturated

Test Procedure ASTM D3080- Single Shear

Sample Condition: 0 Undisturbed
. 105Initial Dry Density, pcf _

Initial Moisture Content, % __2_.5 _

<t> = 40 0 C = __0__ Kips/Sq. Ft.

Test Procedure ASTM D3080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: 0 Undisturbed ~ Remolded

Initial Dry Density, pcf __-=-1=-10:::- _

Initial Moisture Content, % _~1.!..:.O~ _

<I> = 42 0 C = _-.::<.0__ Kips/Sq. Ft.

4.0

4.03.0

3.02.01.0

3.0

u.
<1'1
lI!
vi
<1'1
UJex: 2.0...
<1'1
ex:
<
UJ
:r:
<1'1

0.0

3.0

1.0

1.0

U.
<1'1
lI!
vi
<1'1
UJ

~ 2.0<1'1
ex:
<
UJ
:r:
<1'1

•

.0.0

•

!: ..

NORMAL PRESSURE, KSF



Job No. -=2::.:1:.=2:.:::.8~JO~6.:..::8:...__ __

Lab/Invoice No. _

Initial Dry Density, pd__--'1....2....01..- _

Type of Material S_P _

Source of Material B-20E 10' - 11')

Initial Moisture Content, % _].......,.00.<-- _

th = 44 0 C = . 0 K'I' ips/Sq. Ft.

Initial Dry Density, pd 10_5 _

Initial Moisture Content, % __2_._0 _

<l> = 42 0 C = __0 Kips/Sq. Ft.

Type of Material --=S.=.P _

Source of Material __B_-_2-=-1E=-~(.::2_'_-~3.:...•.::.5_'L)_

Sampled By J. Waldner Date 5-19-88

Submitted By M. Ali Date 7-20-88

Reviewed By E. Hoque Date 8-31-88

Test Procedure ASTM 03080- Single Shear

Test Condition: --(nSitu ---- Saturated

Sample Condition: 0 Undisturbed CXRemolded

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali Date 7-20-88

Reviewed By E. Hoque Date 8-31-88

Test Procedure ASTM 03080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: o Undisturbed I:E Remolded

4.03.02.0

NORMAL PRESSURE. KSF

DIRECT SHEAR TEST
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DIRECT SHEAR TEST
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NORMAL PRESSURE, KSF

GtRemolded

Job No. --.:2=-=1:.=2~8J::.;0~6~8:...._ __

Lab/Invoice No. _

Type of Material __----G-P------

Source of Material B_-_2_4_E_(_1_0_'_-_1_1_'_)_

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali
Date 7-20-88

Reviewed By E. Hoque Date 8-31-88

Test Procedure ASTM 03080- Single Shear

Test Condition: --(nSitu ---- Saturated

Sample Condition: 0 Undisturbed

Initial Dry Density, pd 1_2_5 _

Initial Moisture Content, % __2_.0 _

<I> = 46 0 C = __0__ Kips/Sq. Ft.

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed (ZI Remolded

Initial Dry Density, pd 1.....lo1.l0IL- _

Initial Moisture Content, % ~3.L..a...5L- _

<I> = 44 0 C =_-'0"'--__ Kips/Sq. Ft.

Type of Material SP

Source of Material B-32E (5 ' - 6.5')

Sampled By J. Waldner Date 5-11-88

Submitted By M. Ali Date 7-20-88

Reviewed By E. Hoque Date 8-31-88

4.0
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3.0

3.02.01.0
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W
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NORMAL PRESSURE, KSF



DIRECT SHEAR TEST

Job No. 2128J068

Lab/Invoice No. _

i : ii. 1 i +, '["rT
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EJ:l
i
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: : ; :
;

Single Shear

Date _

Date 5/31/88

Date 6/9/88

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

Sampled By Date _

Submitted By Date _

Type of Material _

Source of Material _

Reviewed By Date _

Type of Material...;.S=-C=-- _

Source of Material B-27E (2' -3')

Initial Moisture Content, % _

Test Condition: -lnSitu ---- Saturated

<I> = 0 C = Kips/Sq. Ft.

Sample Condition: Kl Undisturbed 0 Remolded

Initial Dry Density, pcf _...;.1::.;0:..:3=-- _

Initial Moisture Content, % _..:9...;..;.;:2=----, _

<I> = 29 0 C = 0.1 Kips/Sq. Ft.

Test Procedure ASTM 03080-

Test Procedure ASTM D3080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed 0 Remolded

Initial Dry Density, pef _

4.0

4.03.0

3.0

2.0

2.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

Type of Material SP

Source of Material B-8W (5' - 6')

Sampled By J. Waldner Date

Submitted By M. Ali Date 5/06/88

Reviewed By E. Hoque Date 5/27/88

Job No.__2_1_2_8_J_06.:....8~ _

Lab/Invoice No. _

Initial Dry Density, pcf __.Ji.9.Ji.9'-- _

Initial Moisture Content, % _-=-9..::..•..::.5 _

<f> = 30 0 C = __0_._1_ Kips/Sq. Ft.

Type of Material S_C _

Source of Material_B__-_6W_..;.(_4_'_--=.5_'!...) _

Initial Dry Density, pcf __....1""'0""'8:....- _

Initial Moisture Content, % __2_._0 _

<l> = 36 0 C = 0__ Kips/Sq. Ft.

Sampled By J • Waldner Date

Submitted By M. Ali Date 5/06/88

Reviewed By E. Hoque Date 5/27/88

Test Procedure ASTM 03080- Single Shear

Test Condition: --lnSitu ---- Saturated

Test Procedure ASTM 03080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: IZJ Undisturbed 0 Remolded

Sample Condition: ~ Undisturbed 0 Remolded
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4.03.0
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2.0
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DIRECT SHEAR TEST

3.0

3 .0

1.0

5/06/88

5/27/88

o Remolded

Single Shear

Date

Date

Date _

---- Saturated

C=

Sampled By J 0 Haldner

Submitted By E. Hoque

Reviewed By Eo Hoque

Type of Material S_P_-_S_C _

Source of Material __B::.--=-1::.2W:.:..-~(5:::.·_'_-_6~'L)__

Lab/Invoice No. _

Initial Moisture Content, % _--'1::.;0:...;0:..:2=-- _

003 Kips/Sq. Ft.

Job No.__.=.2=.:.12::..:8::..::J~0:..::::6.:::..8 _

Initial Dry Density, pet __--'1::..;0::...7=-- _

Type of Material S'-C _

Source of Material_2_O_W_..,.(2_'_-_3_':-).'-- _

Initial Moisture Content, % __3:...0_8 _

th -_ 32 0 C - 0_0_1_ K' /'I' IpS Sq. Ft.

Test Condition: -lnSitu

Test Procedure ASTM 03080-

Sampled By Jo Waldner Date

Submitted By E 0
Hoque Date 5/06/88

Reviewed By Eo Hoque Date 5/27/88

Test Procedure ASTMD3080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: (XI Undisturbed o Remolded

<l> =_-::3:;..::2=---_0

Sample Condition: I:zJ Undisturbed

Initial Dry Density, pcf 1_0_2 _
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NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

J b N 2128J068o o. ~__

Lab/Invoice No. _
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Type of Material_.:::S-=C~ _

Source of Material. B-22W (4 t - 5 '~) _

5/5/88

5/23/88

6/4/88

5/5/88

5/23/88

6/4/88

Single Shear

Date

Date

Date

Date

Date

Date

---- Saturated

29 0 C = Q..:..~_ K' /5• IpS q. Ft.

Initial Moisture Content, % -..:8:...:.:...4:..-__--'-__

32 0 C =__....::O~_ Kips/Sq. Ft.

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. HOque

Type of Material_~S.:::C _

Source of Material B-25W (2 t - ~t-,),--__

<1>=

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By' E. HOque

Test Procedure ASTM 03080-

Test Condition: --lnSitu

Sample Condition: [K] Undisturbed 0 Remolded

Initial Dry Density, pcf_..:..lO.:..:...,7 _

Initial Moisture Content, % _5_•...;9 _

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: ~ Undisturbed 0 Remolded

Initial Dry Density, pcf ........>:8:..::5'-- _

4>=

4.0

4.03.0

3.0

2.0

2.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST
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NORMAL PRESSURE, KSF

IJtRemolded

Single Shear

C = Kips/Sq. Ft.

Type of Material SP

Source of Material B-30BW (2 ' - 3.5')

Sampled By J. Waldner Date 5-6-88

Submitted By M. Ali Date 7-28-88

Reviewed By E. Hoque Date 8-4-88

Initial Moisture Content, % _

Reviewed By Date _

Type of Material _

Source of Material _

Job No. 2=.:1::.:2~8~J~0"..68~__

Lab/Invoice No. _

Sampled By Date _

Submitted By Date _

Test Procedure ASTM D3080-

<1>= 0

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed

Initial Dry Density, pcf_' 1_0_5 _

Initial Moisture Content, % __2_._0 _

4> = 40 0 C = __0__ Kips/Sq. Ft.

Test Procedure ASTM D3080- Single Shear

Test Condition: --lnSitu ---- Saturated

Sample Condition: 0 Undisturbed 0 Remolded

Initial Dry Density, pcf _

4.0

4.03.0

3.02.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

Job No. 2128J068

Lab/Invoice No. _

5/6/88

5/24/88

6/4/88

Single Shear

Date

Date

Date

Single Shear

Date 5/6/88

Date 5/24/88

Date 6/4/88

---- Saturated

o 0 C = 38-~~~ Kips/Sq. Ft.

?
#

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

Type of Material_C;::;L=-.....ML= _

B 31W (2' - 3')Source of Material _-__---:__----:-...:. _

Source of Material B-30W (2' - 3')

Type of Material_S_C _

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hoque

$=

Test Condition: --lnSitu

Initial Moisture Content, % _7_._9 _

<I> - 37 0 C =__0 Kips/Sq. Ft.

Test Procedure ASTM 03080-

Test Procedure ASTM 03080-

Test Condition: --lnSitu ---- Saturated

Sample Condition: 51 Undisturbed 0 Remolded

Initial Dry Density, pd _8_0 _

Sample Condition: kl Undisturbed 0 Remolded

Initial Dry Density, pd --'7;...;3"-- _

Initial Moisture Content, % -01'-'10..;.:..::6:..- _

4.03.02.0

NORMAL PRESSURE. KSF

1.0

.•... L.....;..L ..., ....:...;.~

I ..

"
,

" ,
, , "','1 ·.........-,

,

'i'i-.. .... •
· . , .

.. L,t- · , , '

, , , · . .,
;';',

... - . .......
,

.... +
;

~
•,

'~

-. ~ ,
......; ; .. " ..•.. -..

; ,

..•. ~. ,
. ,

~ , ,
~

.,
, .. , ,

...... ',. . , ... .,,
, , .) ,

'-t·!

[LT.'
'/

'. '/

•
.

._.. : ...
; ,- ,

r; T "

.;/..
,

,T·:.; ,..• r·l ,
.;

'/ , ;
; , .-

;~ ; ,
•

,
: ,;,

~.
',; , , , ;,...

0.0

3.0

u.
V'l
::.:
V'l'
V'l
W
ell::

2.0to-
V'l
ell::
<w
J:
V'l

1.0

u.
V'l

~ ".-,--.-- .---- --·-----------t §if±'-~-rl+.-=tttEf8
t-" • ~ .... J .-_ .....-t ~---t--+-" ~ I ' j £LL. .1 • •

~ ,-- - .- ---.-----~-H_4J-+J..: L , i! j 4tlV~:"'-=--':'-'-
li; 2.0 ~-..-- '. 1 • ' 'w.,~ j' I
ell::
<w
J:
V'l

. .

. -~ ,...•- ;.. ~,.. .-.--~_ _., .•.
.-..1 _·_j_._"_ ~!_.~._..L

1.0 2.0 3.0 4.0

• 4.0

•

•
NORMAL PRESSURE. KSF



I-

I

•

•

Coe and Van Loo
Job No. 2128J068

COEFFICIENT. OF PERMEABILITY

Sample Identification Initial Moisture Coefficient of

Boring No. Depth Soil Density Content Permeability
(feet) Class. (pcf) % (ern/sec)

B-7W 2-3 SC 102 6.8 2XIO-5

B-21W 2-3 SP 105 3.8 3XIO-3_

B-22W 2-3 SC 98 6.2 2XIO-5

B-6E 2-3 8M 129 4.8 6XIO-5

B-9E 5-6 SP 95 1.2 3X10- 3

B-IIE 5-6 SP 92 2.. 9 6XIO-3

B-14E 5-6 SP 106 1.5 4XIO-3

B-23E 2-3 SP 95 2.0 -lXIO-3

B-27E 5-6 SP 108 2.4 4XIO-3



•
Coe and Van Loo
Job No. 2l28J068

SOLUBLE SULFUR CONTENT

•

Boring No. Depth (foot) Soil Class. Sulfur (ppm)

7W 2-3 SC 29

l2W 2-3 SC 20

21W 2-3 SM 165

9E 5-6 SP 170

l4E 5-6 SP 9

23E 2-3 SP 50

27E 5-6 SP 13
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SB-SLOPE

Simpli~ied Bishop Slope Stability Analysis

.PROJECT: NEW RIVER
LOCATION: OLIVE AVENUE TO BETHANY HOME ROAD

FILE: SLOPE
"-f""-------------------'"-------------------------,
94

83

82

81

se

7&

i.
I
i
\".

.. .. ... .. .
............
•••• ! •••••••

+ + + + + + + + + + + + + + +
1.8•• 98.9m.98.9••98.88.~.8B.se.78.78.78.78.ee

+ + + + + + + + + + + + + + +
1.85.e2.81.ee.9•• 98.ge.88.ae.ea.ee.~.ee.~.?9

+ + + + + + + + + + + + + + +
l.ea.86.Wl.~.ee,".ge.98.88.88.ee.~.se.8••7?

+ + + + + + + + + + + + + + +
1.12.8I.l••8%.8J.ee.VB.98.,..~.88.ea.88....81

+ + + + + + + + + + + + + + +
1.15.1:1.13.11.".".8••98.".98.".811.•.8._

+ + + + + + + + + + + +
1.1•• 11.... 84.e•• ,..9~98.~.ee.88.83

+ + + + + + + + + + + +
1.28 1.14.1•••'.84 ....98.98.98.98....86

+ + + + + + + + + + + +
1.22.21 1.1•• 1•• Wl.8S....98.9••98.9••89

+ + + + + + + + + + + +
1.25.2S.28 1.14.11.8I.86.~.ee.98.ge.91

~T + T ~ + + + + +
1.23.28 1.1•• 1~.......83....98.,.

i

i} ~

!
I

'I

u. 148

)(-AXIS



~ ··---·---r~~·~.~~~--r:;-:<~~r:~~--c.i:?,·-:-TT--G·~/,.>~~: __:----{;?:'.~.·.,:-:,:·r~--f.~I~,·::;~./--~st;]:~~--J·~7~·~T\~,. 1--

• Sl.-SLOPE
Simplified Bishop lIIBpe Stability Analysis •

FS
1.00
0.78

RADIUS
45.0
34.0

PROJECT: NEW RIVER
LOCATION: OLIVE AVENUE TO BETHANV HOME ROAD
FILE: SLOPE
COMPLETE SLOPE CROSS SECTION

CIRCLE X V
1 195.3 76.9
2 183.0 75.0

(i)
(I)
1-1
X
([
I

:>-

/1/ 2

I

2

" 6-----

2:l 38 3ll 48 4S se :l:l 68 65 18 ?l 88 8S 98 'is lee 1115 118 115 128 12:1 138

X-AXIS
Western Technologies Inc. - Phoenix, AZ

i~



SB-SLOPE

TO BETHANY HOME ROAD

Slmpli~ied Bishop Slope Stability Analysis

NEW RIVER

LOCATION: OLIVE AVENUE

FILE: SUR4J

r
}
I

!'.J. PROJECT:i .

I·

I

i.,
...

1.31

...
1.25

...
1.23

...
1.28

...
1.19

...
1.18

...
1.15

...
2.64

...
13.32

...
29.73

...
18.14

...
12.118

...
1.42

...
1.62

...
1.39

...
1.23

/.----2-----.-\3
1 ~

/'"

'~'~-9-

...
1.28

...
1.29

...
1.38

{ .

T.
'",-"------

X-AXIS

Western Technologies Inc. - Pho.nix, AZ



CIRCLE
1
2

X
76.0
76.0

y
68.0
66.0

RADIUS
37.0
36.0

FS
1.15
2.64

9

X-AXIS

Western Technologies Inc. - Phoenix, AZ



81

/_---:2----....,-3
1~ "\ - ID<PAHIlED AMMi

/'

.~,--::.....-.,-

X-AXIS

Western Technologies Inc. - Phoenix, AZ

+ + +
1.32 1.28 1.36

+ + + +
I.:U 1.,:1:1 I ..... 1.300
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1.48 1.36 1.33 1.39 2.311
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1.oK 1•• 1.36 1.41 1••

6<+ + + + + +
1.48 1.43 1.39 1.43 I.se

63 + + + ... +
1.!53 1.48 1.43 1.~ 1.112

6 + + + + ... + + +
1.815 1.7E1 1.n 1.615 1.!53 1.4? 1.48 1.111

61 + ... + .... + ... ... ...
1.98 1.'1 l.n J.7E1 J.64 1.112 1.se 1.!53

PROJECT: NEW RIVER
LOCATION: OLIVE AVE. TO BETHANY HOME ROAD

FILE: SUR2



•
---1. --",:)::~;~,~:?)-_f::C~~'\~~!~f-'--~;G':'::~~\:..::~;~f~r--:?~l ~'.:c,~' __';'~ '_::?::f'~__,

SB..OPE
SimpliTied Bishop SI~Stability Analysis

PROJECT: NEW RIVER
LOCATION: OLIVE AVE. TO BETHANY HOME ROAD
FILE: SUR2
COMPLETE SLOPE CROSS SECTION

CIRCLE X' Y RADIUS FS
1 76.9 68.0 37.0 1.28
2 70.3 64.9 34.1 1.48
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