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i INTEROFFICE MEMORANDTUM

Date: 10-Nov-1994 02:09pm CGST
From: Marvin Krout
KROUT M
bept: Planning
Tel No: 268-4425

TO: See Relow
" Subject: RE: Cowskin Fill, Mik

I/11 be there at 9 on Monday. But MAPD staff is recommending
denial of the use exception for the auto use, and I understand
that ;here was substantial oppeosition at last night’s CPO
‘hearlng, and the CPO has recommended denial. And I'm not sure
how miich Doug would let the BZA tack onto an approval, if they

are inclined to vote approval....

Distributio@:
'TO: Kurt Schroeder ( SCHROEDER K ) }
: |

CC: Steve Lackey ( LACKEY S ) '
" CC: Mike Llndebak ( LINDEBAK M )

cC: Suzanne Loomis ( LOOMIS_S )

CC: Douglas J. Mosghier ( MOSHIER D )

€C: Jim Cranford ( PAPER MAIL )

CC: Paul Steinbrenner ( STEINBRENNER )




INTEROFFICE MEMORANDTUM

_ Date: 10-Nov-1994 01:06pm CST
' From: Kurt Schroeder
i SCHROEDER_K
! Dept: 0CT
Tel No: 268-4481

b

TO: Sée Below
Subject: Cowskin Fill, Mik

ot '
Itve gcheduled the OCI large conference room for 9:00 on Monday,
11/144for us all to meet and discuss the fleoodplain fill issue
for the site at the Cowskin Creek north of Kellogg-

Let me know as soon as possible if you cannot attend. Marvin, we
heéd for you to be thére, so we will try to work around your
schedule as wmuch as possible:

Marvin, the rest of us met today with Mitch Mitchell who is
ieg:egenting Gene Miles in trying to obtain approval from DRW and
thé City to keep the illegally-placed fill in this area and to
continue to add £ill up to or above the BFE. He provided
information relative to his survey of the floodway boundary, as
well as information on the type of fill that has been placed on

the .parc¢el of land known as part of Lot 2, Block 1, Miles

Lakewood Village, Tracts 1 and 2. He also presernted an soils
engineer’s report (based on the excavation and ahalysis of seven
pits on Tracts 1 and 2) on the type of fill placed in this area.

Based‘on the soils testing, he alsc provided a draft: "Land Use
Restriction” that could be recorded with the land which placed

restrictions on development and construction on areas which had

inappFopriate f£ill,

After Mitch ‘left, concerns weré raised as to how effective a

recorded instrument such as he proposed would practically control

:and assure ‘that unauthorized development occurred cn this

inappropriate fill in the future. A concern was also raised
about possible. future removal of some of this £ill at the City’s
éxperise’ for Kellogg .and/or other City Street projects in this
area. ‘The poésibility of requiring repatting of this area to add
the réstrictionsg to address the above concerns was discussed.

‘Mitch, has made application to State DWR for a permit to fill the

floodplain fringe in these areas, and the comfent period expires
on t1/24:. We intend to make a comment to DRW.

There: 15, as you Kknow, a BZA request pending (BZA 35-94, with BZA
hearing scheduled for 11/22) for Davis/Moore car dealership on

this property. We thought that the BZA may be an opportutle time

!
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'to algo 'discuss these issues, obtain restrictions, replat, etc.

Marvin, we need to make sure you are at our meeting, so let me
know 1f you cannot attend..

Thanks .

Distr%bution:

TO: Marvin Krout { KROUT M )
TO: Steve Lackey ( LACKEY S )
TO: Mike Lindebak ( LINDEBAK M )
TO: Suzanne Loomis ( LOCMIS S )
TO: Douglas J. Moshier ( MOSHIER D )
TC: Jim Cranford { PAPER MAIL )

i

. ]
CC: Paul Steinbrenner . { STEINBRENNER )

——




THE CITY OF WICHITA

December 22, 1594

'{ DEPARTMENT OF
PUBLIC WORKS
'STORM|WATER MANAGEMENT DIVISION
CITY HALL ““EIGHTH-FLOCR
455 NORTH.MAIN STREET-
WICHITA, KANSAS 67202
(316) 268-4498

Mr. Stéve Herman
g}lied Laboratories
305 s. Washington
Wichita, KS 67202

Re: Miles Lakewood Village 2nd Addition Levee
Dear Mr. Herman:

After gpeaking with Mr. Mike Berry today, he suggested I contact you
regarding the referenced subject. I am in need-of\an egtimate for
services to perform. some soil analysis on the levee bordering the
;Fferenced addition, west of Seville S8t., north of U5-54, and east of
Cowskin Creek {see attachment A}.

ThlS levee system is ‘currently unrecognized by FEMA as protection for
.the 100 year flocod. Since this levee system was constructed when this
%rea was. in the County, outside the City corporate limits, we do not
know if this system will meet FEMA's standards. In order to
determlne the actual structiiral integrity of the levee, we need the
gpproprlate tests performed according to the FEMA. requirements seen on
the attached 44 CFR Sect. 65.10. Once we recéive these results, if
favorable, we will attempt to gain FEMA's acceptance of the levee
system,

Elease examine the requirements on attachment B and provide me with a
detalled list of your estimated cost of services to perform the tests
néeded to meet those requirements. -

T would appieciaﬁe it if you could send me your estimate by January 6,
1995.. If you have any questions, please feel free to call me at
316-268-4498:

Sincerely,

%{DMM G ;Z:M
anne C. S§. Loomis

Acting Storm Water Engineer

attachments

cc: Mike Berry, PEC

P
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Federal Emergency Monagement Agency

865.9 Review and response by the Admin-
istrator.

If any questions or problems arise
Lduring review,. FEMA will consult the

.| Chief: Executive Officer of the commu-

nity (CEO) the community official
designated by the CEO, and/or the re-
‘quester for resolution. Upon receipt of

' la revision request, the' Adminjstrator
{shall mail an acknowledgment of re-

ceipt of such request to the CEO.
Within 90 days of recéiving the re-
quest with all necessary lnformation

the .Administrator shall notify the

CEO of one or more of the following:

(a) The-effective map(s) shall not, be
modi[ied

(b The base flood ¢levations on the
effective FIRM shall be modified and
new base flood elevations shall be es-
tablished under. the provisions of Part
87 of this subchapter; -

(¢) The changes ‘requested are ap-
proved and the map(s). amended by

| Letter of Map Revision (LOMR);

(d) The changes requested are ap-

iproved and a revised. map(s) will be
‘1printed and distributed;

(e) The chatiges requested are not of

{such a significant nature. as, to warrant

a reissuance or revlsion of the fleod in-
surance study or maps: and will be de-

iferred until such time as a significant

change occurs;
{f) An additional 80 days is required

‘, to evaluate the scilentific or technical

data submitted, or.
(g) Additional data are requlred to
support the revision request.

1161 FR 30315, Aug. 25, 198861

§ 65.10. ‘Mapping:
. 'Iei*ee“fy!s:%émie
e

of areas protected by

(a) General, For purposes of the
NFIP FEMA will only recognize In its

flood hazard. and risk mapplng ‘effort”

those levee systems that meet, and

Jeontinue to meet, minimum design, op-
- {eration, and maintenance standards
that are consistent with the level of’
protection sought through the .com-.

brehensive flood plaln management

criteria established by §60.3 of this. -

subchapter. Accordlngly. this section
describes the types of informatlon
FEMA needs to recognize, on NFIP

‘maps, that a levee system provides
brotection from the base flood. This

information must be
FEMA by the community or other
party seeking recognition of such a
levee system at the time a flood risk
study or restudy is conducted, when a

map revision under the provisions of -
Part 656 of this subchapter is sought

based on.a levee system, and upon re-

quest by the Admlnistrator during the -

review of previously recognized struc-
tures. The FEMA review will be for
the sole purpose of establishing appro-
priate -risk zone determinations for

NFIP maps and shall not constitute a |

determination by FEMA &s to how a

structure or system will perform in a _‘;

flood event.

(b) Design criteria. For levees to be |
recognized by FEMA, evidence that
adequate design and operation and -

maintenance. systems are in place to
provide reasonable assurance that pro-
tection from the base flood exists
must be. provided. The following re-
quirements must be met:

(1) Freeboard.”
must provide a minimum freeboard of
three feet above the water-surface

level of the:base flood. An additional '

one foot above the minimum is re-
quired within .100 feet in either side of
structures (such as bridges) riverward
of the levee or wherever the flow is
constricted. An additional one-half
foot above the minimum at the up-
stream end of the levee, tapering to
not less than the minimum at the
downstream end of the levee, is also
required.

(1i) Occasionally, exceptions to the
minimum riverine freeboard require-
meiit describéd in paragraph (b)(1)(1)
of this section, may be approved, Ap-
propriate engineering analyses demon-
strating adequate protection with a
lesser freeboard must be submltted to
support a request for such an excep-

tion, The material presented must -

evaluate the uncertainty in ‘the esti-
mated base flood elevation profile and
include but not necessarily be limited

to an assessment of statistical confi-

dence limits:of the 100-year discharge;
changes In stage-discharge relation-
ships; a.nd the sources, potentlal and
magnitude of debrls sedlment and fce
acéimulation. It must be also shown
that the 1evee wlll remain structurally
stable during the 'base flood when

ATTACHMENT B

§ 65.10 -
supplied to

(1) Riverine levees -




§65.10

such additional loading considerations
are imposed Under no clrcumstances
will freeboard of less than two feel be
accepted

(iih). For coastai levees, the [reeboard
must beiestablished at one foot above
the height of the one percent wave or
the maximum wave runup (whichever
is greater) associated with_‘the 100-
year stillwater surge élevation at the
site

(iv) Occasionally, exceptions to the
minimiim coastal levee freeboard re-
quirement described in paragraph
(b)(l)(iii) of this section, may be ap-
proved ‘Appropriate engineering anal-
yses demonstrating adequate protec-
tion with a lesser freeboard must be
submitted to support a request for
such an exception. The material pre-
sented must evaluate the uncertainty
/in the estimated’ base flood loading
condltions Particular ‘emphasis must
be placed on the effects of wave attack
and overtopping on.the:stability’of the
levee Under no circumstances, ‘howev-
er, will a freeboard of less than two

feet ‘above the 100-year stillwater

surge eleva.tion be accepted.
(2) Closures. All openings must be

' provided with closure devices: ‘that are’

structural parts of the: system during
ioperation and design according to
‘sound engineering practice.

(37 Embankment prolection. Engi-
neering analyses must be submitted
:that demonstrate that no appreciable
erosion of the levee embankment can
be expected during the base flood, as a
result of either currents:or waves, and
‘that’ anticipated erosion will not.result
}in failure of the levee ‘embankment or
foundation directly or indirectly
through reduction of the seepage path

and subsequent instability The fac-

tors to be. addressed in such analyses
ut:are not: ed to: Expect-
eH ﬂow ‘velocities (especially in con-
.stricted areas); expected wind and
wave action; ice. loading; impact of
fdebris; slope protection. techniques;
‘duration of .flooding at various stages
and velocities; embankment and foun-
|dation materials; levee alignment,
Eenas. iand transitions and levee side
tslopes.

{4) Embankment end foundalion
stability. Engineering analyses that

44 CFR:Ch. | (10-1-89 Edition)

must be submitted. The analyses pro-
vided shall evaluate expected. seepage
durmg ‘Joading 'conditions associated
with thé base flood and shall démon-
strate that seepage into or through
the levee foundation and embankment
will not jeopardize embankment or
foundation. stability. An alternative
analysis demonstrating that the levee
is designed.and constructed for stabili-
ty against loading conditions for Case
IV as defined in the .S, Army Corps

of Engineers (COE) manual, “Design

and Constructron of Levees” (EM
1110-2-1913, Chapter 6, Section ID,
.may ‘he used The factors that §hg11 be

d il lude:
Depth of flooding, duration of flood-
ing, embatikment geometry and length
of seepage path at critical locations,
embarikment: -and foundation materi-

als, embankment compaction enetra-
tions, ofher: desilgn factors a%fecting

Seepage (such-as.drainage layers), and |
other design Tactors alfecting embank-

ment and:foundation stability (such as

berms).

(5) Settlement: Engineering analyses
must be submitted that assess the po-
tential and magnitude of future losses
of freeboard as a result of levee settle-
ment and demonstrate that freeboa.rd
will be maintained within the mini-
mum standards set forth in paragraph
(b)1) of this section. This analysis
must address. embankment loads, com-
pressibility of.embankment soils, com-

evaluate levee embankment stability -

pressibility of foundation solls, age of
the levee’ system, .and construction
Aon methods In addition de-

___________‘_______,,,___.—-.-——-————--v———
COE manual, “Solil Mechanics
W @ermmtAmlysis(EM
1100-2-1904) must . be-submitted..
~X6) Inlerior drainage. An analysis
must be submitted that identifies the
source(s) of s_u__ch flooding, the extent
of the flooded area, and, if the average
depth is greater than one foot, the
water-surface: elevation(s) of the base
Ilood “This analysls must be based on
the Jjoint probability of interior and
exterior {looding and the capaclty of
facilities (such. s drainage lines and
pumps) for evacuating interior flood-
waters.

(T) Other des;gn criteric. In unique
situations, such as those where the

o 4,
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_Fodorul ‘Emergency Management Agency

"levee system has relatively high vul-

nerabiiity, FEMA may require that.
other design criteria and analysés bé
submitted to:show that the levees pro-
vide ‘adequateprotection. In such situ-.
ations sound engineering practice will.

be the standard on which FEMA will
-base its determinations FEMA will
also provide the rationale for requir-
“ing this! ‘additional inIormation :

() Opemtion plans-and criteria. For

8 levee system to be recognized, the

! operational criteria must be as de-
iscribed ‘below.- All closure devices or
mechanical svstems for internal drain-
age, whether manual or :automatic,
i must be operated in accordance with
jan  officially adopted operation
| manual a. copy of which must be pro-
vided to FEMA by the operator when
levee or dralnage system. recOgnition is
| being sought or when the minual for
'a previously recognized system is re-
vised in any manner. All operations
must be under the jurisdlction of a
' FPederal or State agency. an agency
created by Federal or State law, or an
agency of & community participating
"in the' NFIP.
[ (1) Closures. Operation plans for clo-
sures- must include-the. following:
| (1) Documentation of theiflood warn-
ing system, under the jurisdiction of
Federal State, or community officials,
that will be used to trigger emergency
operation activities and demonstration
that sufficient flood warning time
, exists for the completed operation of
,all closure structures, lncluding neces-
isary sealing, before floodwaters reach
‘the:base of the closure.
] (i) A formal plan of opération in-
|cluding specific actions and assign-
.ments of responsibility by individual
;name or- title,
W (ili) Provisions for periodic oper-
',atlon. at not less than one-year inter-
wals, of the: closure structure for test-
‘ing and tralning purposes.
’ (2) Interior drainage systems. Interi-
‘'or drainage systems associated with

'1evee gystems usually include storage:

‘areas, gravity outlets, pumping .sta:

'-itions or a combination thereof. These

dreinage systems wili. be recognized by
‘IFEMA on-NFIP maps for flood protec-

'tion purposes only if the following

minimum criteria are included in the
opersation plan:

§ 65.10

() Documentation of the flood warn- . |

ing system, under the jurisdiction of
Federal State or community officials,

exists to- permit activation of mecha-

that will be used to trigger emergency '
operation activities and demonstration 1
that sufficient flood warning time |

nized portions of the drainage system. '

(ii) A formal plan of operation in-

-cluding. specific actions and assign-

ments” of Tesponsibility by individual
name:or title.
(i) Provision for manual backup for
the. activation of automatic.systems.
(iv) Provisions for periodic inspec-

tion of interior drainage systems .and-

periodic operation of any mechanized
portions for testing and training pur-
poses. No more than one year shall
elapse between either the inspections

or the operations. .

(3) Other operation plans and crite-

- ria. Other-operating plans and criteria

may be required by FEMA to ensure
that adequate protection is provided in
specific ‘situations. In such cases,
sound emergency management prac-
tice will be the standard upon which
FEMA determinations will be based.
(d) Maintenance plans and criteria.
For: levee systems to be recognized as
providing protection from the base
flood, the maintenance criteria must
be as described herein. Levee systems
must be malntained in accordance
with an officially adopted mainte-
nance plan and a copy of this plan
must be provided to FEMA by the
owner of the levée system when recog-
nition 15 being sought or when the
plah. for a previously recognized
system ‘is revised in any manner. All
maintenance activities must be under
the jurisdiction ‘'of a Federal or State
agency, an agency created by Federal
or State law, or anagency of a commu-
nity participating In the NFIP that
must assume: uitimate responsibility
for maintenance ‘This plah musti docu-
ment the formal procedure that en-
sures that the stability, height, and
overall ‘integrity of the levee and its
associated structures and systems are
maintained At 8 minimum, mainte-
nance- plans shall specify the mainte-

nance activities to be performed, the

frequency of their performance, and
the person by name or title responsi-

‘ble for their performance.
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'§ 65.11

(e) Certifwatwn requirements. Data

submitted ‘to, support that a given
levee system complies with the. striic-

tura] requirements set forth. in para-
graphs (b)(l) through (7)) of this sec-
tion must be certified by a registered
proiessionai engineer Also, certified
as bullt plans of ‘the levee must be sub-

mitted Certlfications are subject to

the deflnition given at §652 of this
subchapter ‘In lieu of these structural
requlrements a Federal agency with
responslbility for levee design may cer-
tlfy that the levee has been adequate-
ly designed and constructed to provide
protection against the base:flood.

(51 FR 30318, Aug. 25, 19861

i
§65.11 Evaluation of sand dunes in map-
t| ping coastal ﬂood hazard areas.

} (a) General conditions..For:purposes
of the NFIP FEMA ‘will consider

-storm induced dune erosion potential

in its determination of coastal flood
hazards and risk’ mapping efforts The

.criterion to be ‘used in the evaluation

of dune erosion will apply to primary
frontal dunes as defined in §59 1, but
does not appl_v to artificially designed
and constructed dunes that are not
weli established with long standing
vegetative cover, such as the place-
ment of sand materials in a dune-like
iormation

] ) Evaluation criferion. Primary
frontal dunes ‘will not be.considered as

: effective barriers to base flood storm

surges and associated wave action
where the cross- -sectional area. of the
primary frontal dune, as’ measured
perpendicular to the shoreline and
above the 100-year stillwater flood ele-
vation and.seaward of. the dune- érest,
is’ equal to, or less than, 540 square
feet

l(c) Exceptions Exceptions to the
evaluation criterion may be granted

where it can be demonstrated through,
a.uthoritative historical documentation.
that the primary frontal dunes at a.
specific site withstood previous base:

flood storm surges and- associated
Wave action

[53 FR 16279, May 6, 1988]

44 CFR Ch. | (10-1-89 Edition)

§65.12 Revision of flood insurance rate
maps. to reﬂect base flood elevations
caused by proposed encroachments,

(a) When a community proposes to
permit encroachments upon the flood
plain when a. .regulatory floodway has
not. been adopted or to permit en-
croachments upon an adopted regula-
tory floodway which will cause base
flood. elevation increases in excess of
those permitted under paragraphs
(c)(10) or (d)(3) of §60.3 of this sub-
chapter, the community shall. apply to
the Administrator for conditional ap-
proval of such, action prior to permit-
shall submit the following as part of
its application:

(1) A request: for conditional approv-
al of map chahge.and the appropriate
initial fee as specified by §72.3 of this
subchapter or-a request for exemption
from fees as specified by § 72.5 of this
subchapter; whichever is appropriate:

(2) An évaluation of alternatives
which would not,;resulf in a base flood
elevation increase above that permit-

‘ted under paragraphs (cX10) or (dX3)

of §60.3 of this subchapter demon-
strating why these alternatives are not
[easible;

(3) Documentation of individual
legal notice to all impacted property
owners within.and!outside of the com-
munity, explaiiing the impact of the
proposed action.on their property.

(4) Concurrence of the Chief Execu-
tive Officer of any other communities
impacted by the proposed actions;

(5) Certification that no structures
are located in areas which would be
impacteéd by the increased hase flood
elevation;

(6) A request for revision of base
flood elevation determination accord-
ing to the provisions of §65.6 of this
part;

(N A request for floodway revision
in accordance with the provisions of
§ 65.7 of this part

(b) Upon. receipt of the Administra-
tors conditional approval of map
change and prior to: approving the pro-
posed encroachments ‘a community
shall provide evidence:to the Adminis-
trator of the ‘adoption of ficod plain
management, ordinances incorporating .
the increased base flood elevations

B-10
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¢ CITY OF WICHITA

RECEIVED
OCT 4 6 1895
I
DEPARTMENT OF October 3, 1995
PUBLIC WORKS
STORM WATER MANAGEMENT DIVISION
CITY HALL — EIGHTH FLOOR
455 NORTH MAIN STREET
WICHITA, KANSAS 67202
| (316} 268-4498 -
| oy i
Mr. Albert Schultz 5h e
FEMA, Region VII =]
911 Walnut Street, Room #200 g i
Kansas City, MO 64106 “l

Re: Miles Lakewood Village Addition Levee

Dear Al,

!
Enclosed you will find a geotechnical study performed on the referenced levee located north of
US54 Highway just west of Cowskin Creek in Wichita, Kansas, {

This|study was performed to evaluate the compaction of the existing levee fill. The average’
apparent compaction for the eight different borings done on the levee was determined to be
99.13%. Therefore, the levee meets the compaction requirement set forth by FEMA.

!
Due|to the facts stated above, the City would like to have the homes within Miles Lakewood

Village Addition considered out of the FEMA 100 year flood plain. The changes to the FEMA
FIRM panel 200328-0020-B should be considered when new maps are submitted upon
completion of our on-going remapping of the Cowskin Creek.

If you recall, City staff and our consultant, Professional Engineering Consultants, met with you
and Black & Veatch engineers to discuss the remapping project in your office on December 9,
1994. At that time, you stated approved compaction data would be needed in order for the levee
to be recognized by FEMA and the homes to be taken out of the 100 year flood plain due to the
levee protection.

@ Mage with Rucysled Paper




Pleasie review this information and comment regarding its use in. the remapping project.
havefany questions, please do not hesitate to call me at 316-268-4498.

Sincerely,

Quzanne C. S. Loomis
Acting Storm Water Engineer

SCSL/bn

enclosure

cc: Ron Pletcher, Professional Engineering Consultants
Mlke Berry, Professional Engineering Consultants
Steve Herman, Allied Laboratories

Chris Breitenstein, City of Wichita, Civil Engineer

If you
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|
1. SCOPE OF STUDY %
This rleport presents the resuits of a.geotechnical study of the existing levee for the Miles Lakewood
2nd Addition, Wichita, Kansas. The study was conducted to explore the subsurface and existing
leveeiconditions according to our proposal to the City of Wichita on January 12, 1995.
f
A field exploration program was conducted to obtain information on the subsurface conditions.
Samples obtained during the field investigation were tested in the laboratory to determine physical
and engineering characteristics of the in-situ soils. Field exploration and laboratory test results were

analyzed to develop conclusions regarding fill types, levee consolidation and foundation settlement.

Resuits of the field exploration, taboratory testing and our conclusions are presented herein..

2. EXISTINGSITE CONDITIONS

The project site is located in the west portion of Wichita, Kansas as shown on Figure A-1. The
existing levee is located near the Cowskin Creek. This levee was constructed in 1975.
Appro'ximately 2 feet of fill was added to the levee in 1986. The existing levee appeared to be

stable with no evidence of slope erosion. The ground surface was grass covered.

Subsurface conditions in the, existing levee consisted of lean clay and sandy lean clay fill. The
natural soils below the fill consisted of lean clay, fat clay and sand. Free water was encountered:in

exploratory boring B4 during drilling.

3. FIELD EXPLORATION
The field exploration was conducted on June 22, 1995. Eight (8) exploratory borings were drilled:in
the existing levee to explore subsurface conditions and obtain samples for laboratory testiq_g.
Exploratory borings were located referencing existing site features as shown on the Boring Location
Plan, Figure A-2. Ground elevations at the boring locations were determined by a level survey
referencing the benchmark, "Top Bolt of Fire Hydrant at 9832 Dubon Street, Elevation = 100:0,
assumed". i

Exploratory borings were -advanced through the overburden scils with a Mobile Drill B-31 dill rig
utilizing 4-inch diameter continuous flight augers. The borings were logged in the field by| a
repre_s,:entative of Allied Laboratories based on visual. procedures. All field and laboratory testi?g
was performed under the direction of a Professional Engineer registered in the State of Kansas. l

|
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and sand. Bedrock was not encountered. Brief descriptions of the :soils encountered follow. The

i
I
Undisturbed samples of the subsurface materials were obtained by hydraulically pushing 3 inch
di'amelter seamless Shelby Tubes into the in-situ soils according to ASTM D-1587. Disturb:ed

samples were obtained with a 2:inch O.D. splitspoon sampler. The sampler was driven into the

various strata using @ 140-pound hammer falling 30 inches. The number of blows required |to
advance the sampler three successive six-inch increments is recorded. The total number of biows
required to advance the sampler the second and third six 6-inch increments is the penetration
resistance (N-Value). Penetration resistance values indicate the relative density of cohesionless
soils ‘and consistency of cohesive soils. Standard Penetration tests were performed in accordingto
ASTMi D-1586.

Measurements of the water levels were attempted in the borings shortly after completion of drilling
and 24 hours after drilling in Boring B-4. All borings were backfilled with auger cuttings and tamped

upon completion of drilling or water level measurements.

4. LABORATORY TESTING
Soil samples obtained during the field exploration were observed and visually classified according
to ASTM D-2488 "Soil Classification for Engineering Purposes” which is based on the Unified Soil
Classiflication System. Selected samples were tested"to determine engineering and physiclal
properties (ASTM D-2487). Tests performed included; Moisture Content, Dry Unit Weight, Liquid
and Plllastic Limits, One Dimensional Consolidation, and Moisture-Density Relationship. Laboratory

test results are summarized on the attached figures and exploratory boring logs.

5. SUBSURFACE CONDITIONS

! : L]
The subsurface profile encountered in the borings generally consisted of existing fill overlying clay
attachéd Boring Logs should be reviewed for actual subsurface:conditions at each boring location.

5.1 EXISTING FILL
The existing filt in the levee varied from lean clay o lean clay with sand to sandy lean clay. Fil

depths-varied from 4 to 6 feet. The fill did not appear to contain debris or-deleterious materials. This

fill was visually characterized as moist to very moist with a firm consistency. Moisture contents of

the fill varied from'12:0 to 23.6 percent with dry unit weights ranging from 98.7 o 119.1 pcf.



5.2 NATURAL SOILS |

— e o —— - - -

The natural soils below the levee ranged from iean diay to sand. The clay soils were genera%lly
characterized as medium' stiff to stiff and the sand soils as medium dense, Color of the soils varied
from dark grey to reddish-brown to brown. Moisture contents: varied from 13.9 to 28.4 percent with
dry unit weights ranging from 90.8 to 106.4 pcf.

5.3 GROUNDWATER

Free water was encountered in the exploratory boring B-4 at the time of drilling. The groundwater
level during the field exploration does not necessarily denote a static groundwater level.
Groundwater levels can vary depending on climatic conditions, time of year, surface runoff and

other factors beyond the scope of this report.

6. CONCLUSIONS
Considering the results of the field exploration and laboratory testing, the following conclusions are

presented.

6.1 LEVEEFILL
Field exploration results indicate the fill in the existing levee varied from lean clay to sandy clay

with the majority of the soils classifying as lean clay with sand. The compaction of the existing

levee fill was evaluated by comparing dry unit weights obtained from undisturbed Sheiby tube

samples to the Standard Proctor values. Standard Proctor tests were performed on two

combined samples of the subsurface soils as shown in figures B-7 and B-8. The apparent

compaction results are as follow. ‘
!
L

B-2 3.0-5.0 103:9 98.7 95

B-3 3.0-5.0 106.9 101.0 94

B-4 3.0-50 106.9 106.6 100

B-5 3.0-5.0 106.9 1099 - 103

B-6 3.0-50 106.9 1004 94

B-7 1.0- 3.0 106.9 119.1° 112

B-8 5.0-7.0 106.9 99.8 94
' !
3 ;



6.2 Flli_L CONSOLIDATION

The fill in the existing levee generally consisted of lean clay with sand. Consolidation
characteristics of levee fill was analyzed by one-dimensional consolidation testing as shownE in
figure B-6. Considering the age of the fill and these test results, the majority offill consolidati;on
has occurred. Additional consolidation is estimated to be minimal (less than 1/4 inch). |
6.3 EMBANKMENT FOUNDATION SETTLEMENT ‘ ;
The embankment foundation soils consisted mainly of medium stiff to stiff lean clay and sandy
lean clay. Settlement characteristics of the foundation soils were analyzed by one dimensional
consolidation testing and correlation with standard penetration testing. Considering the age 'of
the embankment and the consolidation characteristics of the foundation soils, future settlement

will be negligible unless additional fill is added to the levee.

7. LIMITATIONS

This report has been prepared according to generally accepted soil and foundation engineering
practices in this area. The conclusions are based on the subsurface conditions at the exploratory
boring locations at the time of drilling. The conclusions are intended for the exclusive use of the
client. [Individual portions should not be taken out of the report context for this project or used for
other |projects. The conclusions presented are based on the data obtained from eight (8)
exploriatory borings at the locations indicated on the Borihg Location Plan. If subsurface conditions

vary significantly across the project site, the conclusions presented may not be vafid.

PrepaTed By: - ,
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APPENDIX A *
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MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE ‘.
WICHITA, KANSAS ;
ALLIED PROJECT NO: 72-85398-42
SITELOCATIONMAP .. Figure A-1
BORING LOCATIONPLAN . TFigure A-2
PROFILE OF EXPLORATORY BORINGS __Figure A-3 & A-4
EXPLORATORYBORINGLOGS .. Figure A-5to A'12
\EGEND . Figure A-13
GENERAL GEOTECHNICAL NOTES __Figure A-14
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A;llied Laboratories
3?0 South Washington
Wichita, Kansas 67202

EXPLORATORY BORING LOG

=1
—

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

LPROJECT NO:|

72-95398-42

BORING LOCATION: See Boring Location Plan

‘SCALE: 1 IN=]

5 FT. | BORING DATE 6/22/95 | DRILLER KJP

| Loccep Bv RBB

CHECKED BY| SMH

3 &

[ %)
wn

lllll!lIlllllllTliIlIl‘llllllll |llll|]]|llllll|lll‘llllli

WATER LEVEL @ DRILL Dry I DATE 6/22/95 I WATER LEVEL AFTER DRILL DATE |
LoG ELEVATION SOIL DESCRIPTION No. |TOOL| 8PF (g% Qv Unt ] Q% lrits L | P
, SR USSP UUU OO RR
/&’E E 0 |l103 FILL: lean clay, reddish brown o grey to
74 [ brown, moist, firm
AL
L ¢, t
A 1-1| S 19.3 | 104.5
b R | ST OO
- 99 LEAN CLAY: brown to dark brown, moist
r 5 to very moist, medium stiff
A 1-21 § 15.2 | 104.3
7 10 .
33 End of boring at 10 feet.
5
20

s NOTE! This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

FIGURE A-5
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Allied Laboratories
350 South Washington
chhnta Kansas 67202

1

EXPLORATORY BORING LOG

l
;]3-2

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE l

PROJECT NO!  72-95398-42 BORING LOCATION:. ‘See Boring Location Plan |
SCALE: 1 INS 5 FT. | BORING DATE 6/22/95 | ORILLER KJP | toecep sy RBB CHECKED BY; SMH
WATER LEVEL @ DRILL Dry | oave 6/22/95 | WATER LEVEL AETER DRILL DATE [
L0G ELEVATION SOIL DESCRIPTION Ny |ToOU| BPF |, % | Drv st P P P T
5] FO 1031 FILL: lean clay, brown 1o grey, lightly
maist to maist, firm
v b
AL D
’./'/-;,’ i 2-1 S 21.8 | 98.7
v/ f
{7( 15
Yl L
/ r 97.1 LEAN CLAY: dark grey to brown, very
i moist, medium stiff
/ i 221 8 20.1 97.2
10 -
- 93.1  End of boring at 10 feet.
- 15
- 20
r |
L i
:—25
- 30
- 35
r '
- l

., NOTE: This information only pertains to-this boring at the time of drilling and may not be indicative of antire site.

FIGURE A-6
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Allied Laboratories
350 South Washington

EXPLORATORY BORING LOG

i
|
ps

chhlta Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE ]

PROJECT NO:|  72-95398-42

BORING LOCATION: See Bormg Location Plan

| scALe: 5. N=" 5 FT. | soRinG DATE 6/22/95 | priLLer KJIP | tocGEDBY RBB CHECKED BY] SMH
"WATER LEVEL @ DRILL Dry | paTe 6/22/95 | WATER LEVEL AFTER DRILL DATE |
LOG ELEVATION SOIL DESCRIPTION Ny, |TooL| BeE | % | ey “;’G“f‘, [;";, s le® |
2" 0 1103.3 " FILL: lean clay to sandy lean clay,
/. ’f ) F reddish-brown to dark grey to brown,
PSS lightly moist to very moist, firm
.'&'d'_:
wEwh 31| 8§ 20.4 | 101.0
Vasivas
VoAl
A I I | OO
2" ][97.3 LEAN CLAY: dark grey to brown, very
/ r moist, firm
AT i85 LEAN CLAY WITH SAND: dark greyio | 32| S | | 233 | 9038 3| 97 |57 )24
A [ brown, very moist, medium stiff, thin
AT 10 sand seams’
/j;-: 13l s 229 | 103.0
)/ // [ [90.3  FAT CLAY: grey, very moist, stiff,
. B 189.3 \ caliche
-15 | End of boring at 14 feet.
:
20
- 25
- 30
35
r 1
C |
- {
_ NOTE: This'information only pertains to this bering at the time of drilling and‘may not be indicative of entire site._ I

FIGURE A-7




Allied Laboratories
3;50 South Washington
\\Wichita, Kansas 67202

EXPLORATORY BORING LOG

_Iw.__ ..4
i N

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO:i 72-95398-42

BORING LOCATION: See Boring Location Plan '

SCALE: 1IN=] 5 ¢T. | BORING DATE 6/22/95

| oriier KJP

| Loceep 8y RBB

CHECKED BY| SMH

WATER LEVEL' @ DRILL 14.2

| pate 622195

| WATER LEVEL AFTER DRILL 13.8

DATE 6/23/95

dense, fine 1o medium grained

20

"‘.u-ll

'_-'..1

B,
iﬂ*illlll|||||||||x.|l|||||r—||iwll||ll||llri

83.6  End of boring at 20 feet.

LOG, ELEVATION SOIL DESCRIPTION Ny, |TOOL| BRF |, % | Do e Il e PN IR I
270 F O |[103.6 FILL: lean clay to sandy lean clay,
L reddish-brown.1o dark grey,
oty lightly mols to very moist, firm 41| s 19.7 | 106.6 20 | 80 {36 (21
.{.fﬁ i
P Al mn
S s
L7 S
Y b N
/ AT 97.6 LEAN CLAY dark. grey fo brown, very
i moist, soft to medium sttﬁ
/ Z: 42| § 19.4 | 91.9
10 .. very moist to wet, soft
/ I 43| S 28.4 | 92.9 9 {91 [46{30
.
/ . I T R S S
/ - 88.6  SANDYLEAN-CLAY: grey to brown, very
/// r ' moist, medium stiff to soft
A T
e a6.1 SAND: grey to brown, saturated, medmm 44| P | 14 | 139

NOTE: This information only pertains to this boring at the time of drilling and'may not be indicative of entire site,

iy = - ——

FIGURE A-8




FIGURE A-9

r
Allied Laboratories EXPLORATORY BORING LOG B-5
3?0 South Washington |
Wichita, Kansas 67202
i > MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE I
PROJECT NO:| 72-95398-42 BORING LOCATION: See Boring Location Plan |
SCALE: 1IN=] 5 FT. | BORING DATE 6/22/95 | ORILLER KJP | Loceep By RBB CHECKED BY] SMH
WATER'LEVEL!@ DRILL Dry l DATE 6/22/95 ] WATER LEVEL AFTER DRILL DATE |
! S % | Ory Uni ' -
LOG ELEVATION SOIL DESCRIPTION No [TOOL| BPF | e |\ ot | (ool | Sond | Fites | L | P!
Vo [0 V1043 FILL: ean clay with sand, dark brown 1o
w2 brown, moist, firm
A
74 T .
3;’,;’-’[_ 51| § 17.0 | 109.9 24 | 76 |34|20
¢ /L
if.?‘;‘f -5
Yol L
/ - 98.1 LEAN CLAY: dark grey to brown, very
/ C moist, medium stiff
?—: 52( s 22.4 | 91.8
A | :
i 94.1  End of boring at 10 feet,
)_
_FIS
- 20
- 25
[ '
30
[
- 35
i
L & l
: NOTE: Thig infermation only pertains to this boring at the time of drilling and may not be indicative of entire sita. l B



- . — ] ]
Allied Laboratories EXPLORATORY BORING LOG B-6

350 South Washington

=)\ Wichita, Kansas 67202 MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE l

PROJECT NO:| 72-95398-42 BORING LOCATION: See Boﬁng]Location Plan I
SCALE: 1IN=| 5 FT. | BORING'DATE 6/22/95 | DRILLER KJP | LoGoeD BY RBB CHECKED BY| SMH
WATER LEVEL!@ DRILL Dry | pate 6/22/95 | WATER LEVEL AFTER'DRILL DATE |

LOG ' :ELEVATFON SOIL DESCRIPTION No. |TooL| BRF | % | Dy h’)‘;'f‘, (Ss‘;] sslmd,
SRRSO U USSR U USRIV UT U

| 9 [[103.6  FILL: lean.clayto sandy lean clay,

" ay Y Yy

Yed [ reddish-brown te brown, moist to
seon | very moist, firm
el ” g
am; 61| S 17.2 | 100.4 33 | 67 |27
-/ fL

-

98.6  LEAN CLAY WITH SAND: dark grey to
brown, very moist, medium stiff

ST
15,1

'i 62| P 6 |20.6 ) 1044

.. with thin sand streamers, very moist
10 to wet

! very moist to wet

15 8.6 End of boring at 15 feet.

Irlll‘lli]TlllIIillelIJIIIIIllIIll[l’llliflllIlill

FIGURE A-10

j‘ NOTE: This information only.pertains to this boring at the time of drilling and.may not be indicative of entire site.
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Allied Laboratories
3?0 South Washington
Wichita, Kansas 67202

EXPLORATORY BORING LOG

i
1
]IS-7

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO:| 72-95398-42

BORING LOCATION: See Boring Location. Plan

ScALE: 1 IN=| 5 FT. | BORING DATE 6/22/95

| briLLEr KJP

| toceeo By RBR

CHECKED BY | SMH

WATER LEVEL|@ DRILL Dry

| oate 6122195

| WATER LEVEL AFTER DRILL

DATE |

30

ITII]|1lIIT_I_IIIllj_l_lllllllllli]lllllllllflll]ll.l

LOG ELEVATION SOIL DESCRIPTION No. |TOOL| BPF [ i [ o | ity [sed | ris [ | P
_ e,
/V,v"_ L 0 1103.7  FILL: sandy lean clay and lean clay,
I ‘ reddish-brown to grey to brown, 7-1] 8§ 12.0 | 119.1
N/ lightly moist to moist, firm
Cs P SRR BUUTRT
- 38.7  LEAN CLAY WITH SAND: dark grey to
i brown, moist, stiff
72| P 11 | 21.7 | 102.1
SO.6" FAT GLAY: ey, mte, s sondy |73 | P | 8 | 200 | 1064
88.7 End of boring at 15 feet.

.;NOTE: This.information only pertains to this boring at the time of drilling and may not-be indicative of entire site, ‘

FIGURE A-11
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Aﬁllied Laboratories
3;50 South Washington
Wichita, Kansas 67202

EXPLORATORY BORING LOG

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO:| 72-95398-42

BORING LOCATION: See Boring Location. Plan

SCALE: 1IN=| 5 FT. | BoRiNG DATE 6/22/95

| briLLer KJP

| LocaED BY RBB

CHECKED BY] SMH

'WATER LEVEL @ DRILL Dry

| oate 6/22/95 | WATER LEVEL AFTER DRILL

DATE |
' s % | DryUnit | Q % | %
LOG ELEVATION SOIL DESCRIPTION No. |TOOL| BFF [ a2 lwe mg‘,"] :ps‘h Sand | Fines | LL | PI
e
sl .8 FILL: lean clayto sandy lean clay,
AW reddish-brown to brown; lightly 81| 8
EAayas moist to moist, firm
Y r
T
yordor
b yed
% 5 82| S 23.6 | 95.8
% / B 97.8  LEAN CLAY WITH SAND:. dark grey, very
N moist, soft to medium stiff
%r: 83| S 1206 | 93.5 26 | 74
Y o
‘1T 193.8 SILTY SAND: brown, very moist to Wet
f,; " medium dense, ﬁne grained
~78 b .. saturated
84 | P 5 | 183
B9.B  SAND: light brown, saturated, loose,
15 g88.8 \___ Mmedium grained
r End of boring at 15 feet.
20
- 25
- i
30
[
- 35
C ' '
%"NOT_E: This infarmation only pertaing to this boring at the time of drilling and may not be indicative of entire she. i

N FIGURE A-12




3;50 South Washington

Allied Laboratories EXPLORATORY BORING LEGEND

\;Vichim, Kansas 67202 MILES LAKEWOOD VILLAGE 2ND ADDITION LEVE£;Z

ibols Standard penetration test

. clay

" Lean clay
y/ tow plasticity
7
Léan Clay with. Sand

. Fat clay,
/ High plasticity

Clayey sand

Poorly graded sand

77r4 Silty sand
/7’/
.A//
1'//'

Misc. Symbols
x Wa{ter table 24 hrs
after completion

= Water table during
drilling

Soil Samplers

|
B Unﬁisturbed thin wall
ShPIIby tube

Notes:

1. Exploratory borings were drilled on 6/22/95 with a Mobil Drill B-31
drill rig utilizing 4 inch diameter continuous flight auger.

2. Groundwater was encountered in boring B-4 at the time of drilling and

at.'24 hour measurement.

3. Borings. were located referencing existing site features. Elevations
were determined by a level survey referencing a benchmark established
as, "Top Bolt of Fire Hydrant at 9832 Dubon Street, Elevation = 100.0
assumed™.

4, The exploratory logs are subject to the limitations, conclusions, and
recommendatlons included in the Geotechnical Report

5. Depths'to transitions between soil types presented on the exploratory
boring logs are approximate within the limits of this investigation.

FIGURE A-13




Allied Laboratories

350 South Washington

Wichita, K§ 67202
B\ (316) 2626457

|
!
GENERAL GEOTECHNICAL NOTES l

( SOIL CLASSIFICATION TERMINOLOGY |

Soi| classifcaiion is based on ASTM D-2487 "Scil Classification for Engineering Purposes” which is based on the Unlﬁed Soil
Classification System Fine grained soils have less than 50 percent of their particles retained on the No. 200 sieve. These soil§ are
tlassified as sﬂ’ts if they are nonplastic to slightly plastic and as clays if they classify as plastic. Coarse grained soifs{ have more
than 50 percent of their particles retained on the No. 200 sieve and are classified as sands, gravels, cobbles and boulders
depending onjthe grain size. Minor and major constituents may be added as modifiers dependmg on the proportions of the soil
types.. Addltlonally, fine grained scils are described based on their consistency and coarse grained soils are deliniated by their

| relative. denS|ty Examples: Fat clay with sand (CH) and Siity sand (SM).

WATER LEVEL MEASUREMENTS |

Water level n|1t|easwements presented on the test boring logs are for the times indicated. These measurements may not ;necessarlly
represent the actual groundwater levels at the site. Fine grained soils of low permeabilty may require measurements for extended
periods to acgurately reflect free water levels. Coarse grained soils will generally refiect true groundwater levels after shor’t periods.
Groundwater Ievels and seepage water can vary depending on time of year, climatic conditions and other factors beyond the scope
of normal geotechnlcal explorations. Typical water level abbreviations follows:

|Water level during drilling WA - Water level after drilling

W24 Water level 24 hours after drilling W48 - Water level 48 hours after drilling

CW - \Depth to wet cave of boring CD - Depth to dry cave of boring

| SAMPLING AND DRILLING ABBREVIATIONS |

Drilling and saimpling procedures are typically performed in -accordance with ASTM standards unless otherwise note!d_ Typical
sampling and dnllmg abbreviations follows:
P- Standard Penetration sampler
{1- 3/8 in. ID split-spoon)
S-3i in. diameter thin walled Shelby Tube
D- Demson Barrel Sampler
B- Bulklgrab sample

SB - Sawtooth bit barrel sampler

CF4 - 4 in. diameter continuous flight auger
CF8 - 6 in. diameter continuous flight auger
HS - 7-1/4 in. diameter hollow stem auger
NX - Diamond bit coring

CONSIS T‘ENC Y OF COARSE GRAINED SOILS CONSISTENCY OF FINE GRAINED SOILé

s N Approximate . Unconfined Compressive Approxlmate
Relative Density (Dg) | PercentDy T\ value (blowsifoot) Consistency Strength (Q,) pst N - Value (blows/foot)
Very Loosé less than 15 Oto4 Very Soft Less than 500 Oto 2!
Loose 16 to 35 41010 Soft 500 to 1000 2to4
Medi Deng 35 to 65 10 to 30 Medium Stiff 1000 to 2000 4to E?
edium bense ° Stiff 2000 to 4000 8to 16
Dense 65 to 85 30 to 50 Very Stiff 4000 to 8000 16 to!ao
Very. Dense 85 to 100 over 50 Hard Over 8000 Owver 30
BEDROCK HARDNESS DESCRIPTIONS GRAIN SIZE DESCRIPTIONS |
Hardness M- V‘:Fu':{(’;::'\:;ffoot) Constituant Description Particle Size l
Weathered (Soft) Less than 20
Firm 2010 30
Medium Hard 30to 50 Silt or Clay Passing No. 200 Sieve {0.075 mm)
Hard >0 to 80 No. 20 No. 4 Si 0.075t0 475
Very Hard Over 80 Sand 6. 200 to No. ieve (0. o0 4.75 mm
" PROPORTIONING OF CONSTITUENTS Gravel No. 4 to 3 inch Sieve (4.75 to 75 mm)
Constituant Description Percent Cobbles 3 to 12 inch Sieve (75 to 300 mm)
1
Trace Less than § Boulders Over 12 inch Sieve (300 mm)
With 5to 12
Modifier ! More than 12 |
' Figure A-14 !




Allied Laboratories APPENDIX B

350 South Washington
. Wichita, K§ 67202

(316) 262-6457 LABORATORY TEST RESULTS

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE
WICHITA, KANSAS

Allied|Project No: 72-95398-42
|

SUMMARY OF LABORATORY TESTS

REPORT OF LIQUID AND PLASTIC LIMITS

CONSOLIDATION TEST RESULTS

MOISTURE - DENSITY CURVES

SOIL CLASSIFICATION CHART

__Figure B-1 & B-2

__Figure B-3 & B4

_..Figure B-7 & B-8

__Figure B-9

Figure B-5 & B-6
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}
Allied Laboratories
350 South Washington
} Wichita, KS 67202
(316) 262-6457

LIQUID AND PLASTIC LIMITS TEST REPORT

ASTM D-4318

Project N (}. 72-95398-42

MILES LAKEWOQOD VILLAGE 2ND ADDITION LEVEE

PLASTICITY CHART

— 60
50 Vs
L~
P
—_ CH or OH
g_‘: 40
Pad '\0?
g <9
o - P
E 30
s CLoroL )rd
5 N4 v
T| 20 ﬁk g
MHorOH —
10 v
CL-ML /7 ML or OL
L], L
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit (LL)

TEST RESULTS

Boring B-3, Sample 3-2

" Depth: 3.0-5.0 feet

$ | Depth: 8.0-10.0 feet 37 | 13 | 24 | 97 | LeanClay (CL)
@ 5'?}223& g_'g_' f;;g';‘te 41 36 | 15 | 21 | 80 | Lean Clay with Sand (cL)
& | ggga‘ﬂ ?5‘,‘6‘.3133%'35'3 46 | 16 | 20 | 91 | Lean Clay (CL)
A | Boring B-5, Sample 5- 34 | 14 | 20 | 76 | Lean Clay with Sand (CL)

ol

Figure B-3
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L.
Alied Laboratories
.'350 South Washington
/ Wichita, KS 67202
LA\, (316) 262-6457

LIQUID AND PLASTIC LIMITS TEST REPORT,

ASTM D-4318

]
Project No. 72-95398-42

MILES LAKEWOOD VILLAGE 2ND ADDITION LE VEEi

60 PLASTICITY CHART
50 v
7
W
—_ CHor OH
a 40 ;
é o \3\0
Lo \‘P.’
= 30
%. CLorOL @\ Ve
o7
x, 20 //
MH or OH
10 _ /’
cL-ML | A mLoroL _|
| E | | 1

30 40 50 60 70 80 90 100

Liquid Limit (LL) I

TEST RESULTS

N Boring B-6, Sample 6-1
Depth:-3.0-5.0 feet

27 | 17 | 24 67 Sandy Lean Clay. (CL)

Combined .Bulk 1
Depth:0.0-5.0 feet

39 115 | 24 72 Lean Clay with Sand (CL)

Combined Bulk 2
Depth:-5.0-10.0 feet

44 | 18 | 26 89 Lean Clay (CL)

Figure B-4




llied Laboratories CONSOLIDATION TEST RESULTS

350 South Washington
-EIWichila, KS 67202

W) (316) 262-6457 ASTM D-4546, Method B

NORMAL PRESSURE (KIPS PER SQUARE FOOT)

Project No: [72-95398-42 Project Name: Miles Lakewood Village:2nd Addifion Levee Date:  7/1/95
Boring No: B-4 Sample No:  4-3 Depth  13.0-15.0 feet |
Soil Descripti:on: Lean Clay: dark brown, slightly sandy , Classification: CL '
Liquid Limit; | 46 Plastic Limit: 16 Plasticity Index: 30 Specific Gravity:  2.65 ass@med
initial Moisture Content (%): 28.2 Initial Dry Density (pcf): 94.9 Saturation (%): 996 |
Final Moisture Content (%):  22:2 Final Dry Density {pcf): 1052 | Si/Clay (percent): 91 |
Sample Lenig:th (inch): 100 Sample Diameter (inch):  2.50 Height of Solids (inch): 0:.5696
Specimen C:dlndition: Undisturbed D Remolded |:| Compacted |:| Other |
|
L CONSOLIDATION GRAPH |
4
al
g
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Q |
= o ‘
3 =
s NG |
sl 2 |
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S q
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Wi N |
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z N |
Q N
z |
S 'lg N
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2| l
W
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| 12
<1
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— 16 :
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I

Checked By: ; SMH

Figure B-5
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|
Allied Laboratories

4

\ 350 South Washington
A '

- ‘1

{ (R,

[Wichita, KS 67202
(316) 262-6457

CONSOLIDATION TEST RESULTS

ASTM D-4546, Method B

b "‘ . - .]
Project No: [72-95398-42 Project Name: Miles Lakewood Village 2nd Addition Levee Date: [7/1/95
Boring No: B-5 Sample No:  5-1 Depth  3.0-5.0 feet
Soil Descript’ion: Lean Clay with Sand: brown Classification: CL
Liquid Limit:l 34 Plastic Limit; 13 Plasticity Index: 24 Specific Gravity:  2.65 asm:lmed
Initial Moistp:re Content (%): 18.8 Initial Dry Density (pcf): 108.8 Saturation (%): 94.5 |
Final Moisu:n';e Content (%): 174 Firnal Dry Density {pcf): 116.7 Silt/Clay (percent): 76 ]
Sample Length (inch):  1.00 Sample Diameter (inch):  2.50 | Height of Solids (inch): 0653
Specimen C:c?mdition: Undisturbed D Remolded D Compacted D Other |
|
6 CONSOLIDATION GRAPH ]
4 ’
2
% -2
X
O |
=| o -
w "1:)\ [
a .
= \
S| |2 N
W N
ol R |
= |4
: |
N
i N
|l |g
= \
ol
| -
S| |s
~d
]
%)
8 '
ol 10
-
%.
<! 12
w)
14
! }
— 16
0.1 0.5 1.0 5.0 10.0 50.0
! | NORMAL PRESSURE (KIPS PER SQUARE FOOT) [ |
Checked By: | SMH

Figure B-6




350 South Washington

(316) 262-6457

[ Wichita, KS 67202 Curve No.: na

Allied Laboratories MOISTURE - DENSITY RELATIONSHIP

Project Nam:e: Miles Lakewood Village 2nd Addition Levee

Project No: 72-95398-42

Date:  6/30/95

Soil Description: Lean Clay with Sand: FILL

CIassiﬁcatﬁion:CL

Sample Location:  Combined Bulk 0.0-5.0 feet

Sampled By: Allied

Date:  6/22/95

140 | MOISTURE - DENSITY CURVE |
; : A A '
| . . . *
': AN Moisture-Density Values |
i N Maximum Dry Density (pcf):  106.9
t N 3
130 ) WY Optimum Moisture Content (%): 16.6
‘l AN ’
i N —
: Soil Index Properties
Y N
3' NN Liquid Limit: 39
_ I 5
1202 Jg‘%@\ G, Plastic Limit: 15
i Fals o Plasticity Index: 24 |
~ : KN %
A5 v RN Q”L Gravel (%): 0
Q. : ™ €
Nl 1 NN Sand (%): 28
= ' NN
5| 110 NI sivClay (%): 72 |
uj | N
a s N,
>- 1K \\\
& I NN
Q : I N ™ )
i| i N
1 V.
100 |- N
4
: y/ ANER,
'. NI
7 ™ Ny
90 [= T
. ; ~
i
i : : [ \ AR
L goll 1T 1 1 RN 1 1 J 0
0 5 10 15 20 25 30 35
[ ' MOISTURE CONTENT (%) {
AASHTO Designation: T-99 ASTM Designation: D-698 |
Weight'of.Hammer (Ibs): 5.5 Height of Drop {inch): 12 Number of Lifis; 3
Blows per Lift: 25 Diameter of Cylinder:

Figure B-7

4in Volume of Cylinder: 0.0333]f¢
|
|




/AN Allied Laboratories
v/ -330 South Washington
i’ !'Wichita, KS 67202
G -

316) 262-6457

MOISTURE - DENSITY RELATIONSHIP

Curve No.:

na

Project Namée: Miles Lakewood Village 2nd Addition Levee

Project No: 72-95398-42

Date:  6/30/95

soil Descriptlion: Lean Clay: FILL

Classificat:ion:CL

sample Location:  Combined Bulk 2: 5.0 - 10.0 feet

Sampled By: Allied

Date:  6/22/95

140 ] MOISTURE - DENSITY CURVE |
— , [
i1
T XA\ Moisture-Density Values |
L P
: NN Maximum Dry Density (pcf): 103.9
I N\ Optimum Moisture Content (%): 20.5
130
1 A Y \\ \
I
' i \\\ Soil Index Properties
! _ \[\ % Liquid Limit: 44
_ | @ .
120 % N"é:-_\ *1,/-‘1} Piastic Limit: 18
T % Plasticity Index: 26
5 i '\_\3 Q%e Gravel (%): 0
N : N Sand (%): 11
t | N \‘
‘zrr‘: 110}~ : FeP Silt/Clay (%): 89
3 [
o I hN .
i : .
1001 7 RNEAY
I 4 h:
Ty 7 N LT ™
1 Y N Sy
] y 5
d N Y -~
v I
90 [ I
: k"s.. -
, .
]
i
]
:
— 80 ——— '
0 5 10 15 20 25 30 35
|" MOISTURE CONTENT (%) [ |
AASHT.O Designation: T-99 ASTM Designation: D-698
Weightiof H_émmer (Ibs): 5.5 Height of Drop (inchy): 12 Number of Lifts: 3
Blows per Litt: 25 Diameter of Cylinder: 4in Volume of Cylinder: 0.0333\ft3

|

Figure B-8
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. Allied Laboratories
350 South Washington
)chhtta, KS 67202
(316) 262-6457

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ASTM Designation: D 2487

(Bascd on Unified Soil Classification System)

Criteria for Assigning Group Symbols

Soil Classification

and Group Names Using Laboratory Tests* oroup Group Name®
Symbo! i
.. J
I E F
| Sravele Clean Gravels Curd4and1<Cc<3 GW Well gradeF gravel
Less than 5% fines®
More than 50% ess tha nes Cu<dandwor1>Cc>3F GP Poorly grad‘léd gravel F
coarse fraction :
retained on No. ‘Gravels with fines Fines Classify as ML or MH. GM Silty gravel F.GH
Coarse-Grained Soils 4 sleve More than 12% f
: inesC ines i . F.GH
More than 5(;% fi Fines Classify as.CL or CH GC Clayey gr:?vel
retained on No! 200 }
. E '
sieve Clean Sands Cu>6and1<Cc<3 SW Well graded sand
Sands Less thah 5% fines” : e ] |
50% or more Cu<bandwr1>Ce>3 SP Poorly gradied sand
asses No. 4 . , . !
P siave Sands with Fines Fines Classify as ML and MH SM Silty sand SH!
More than 12% :
fines? Fines Classify as CL and CH SC Clayey sand GHI
Pi>7 and plots on or above "A" line * CL Lean claly KiM
Inorganic !
Silts and Clays Pi<4 and plots on or below "A" line ML, Sitt ‘Q‘L-M
Liquid limit less 1
than 50. i KLMN
. Liquid limit - oven dried Organic cl‘ay
Organic Liquid fimt - not dried. <07 OL |
Fine Gained Soils ' Organic sift LM
50% or more p - ‘r
the No. 200 Sieve P plots on or above A" Line CH Fat clay LM
Inorganic . }
Silts and Clays Pl plots below "A” Line MH Elastic silt 1M
Liquid limit SO i
or more ; KLMP
' Organic Liquid imit - oven dried _ , .. " OH dremne Cl?y
—_ [
Liquid limit - not dried Organic sillt KLMQ
Highly organilc{soils Primarily organic matter, dark in celor, and organic odor Pt Peajt
A Based on the inatarial passing the 3-in. (75-mm) sieve. ECu= Dw'ﬁm; G = (021 Dy, x D).

B If field sample contalned cobbles or boulders, or both add “with cobbles or boulders,

or.both” ta group name

< Gravels with 5 to 12% fines require dual symbols:
GW-GM Well graded gravel with silt,
GW-GC Well graded gravel with clay.
GP-GM Pocrly graded gravel with silt:
‘GP-GC Poarly graded grave! with clay.

© Sands with 5 to 12% fines require dual symbels:
SW-SM Well graded sand with silt.
SW-SC Well graded sand with clay.

SP-5M -Poarly graded sand

with silt.

NPl>4 and plots an or above "A" line.
© P < 4 or plots batow "A" line.

" Pl piats on or abave "A” line.

S Pi plots below “A" line.

F If s0il contains > 15% sand, add "with sand" to group name.

¢ It fines classrl‘y as CL-ML, use dual symbol GC-GM, or SC-SM.
H If fines are organic, add “with organic fines" to goup name.

' I soil contains > 15% gravel, add "with gravel to goup name.

2 1 Attetberg l’mﬂs plot in hatched area, soil is a CL-ML siity clay.
% If soil contains 15 to 20% plus No. 200, add "with sand” or “with gravel" to Joup name.
X §f soil contains > 30% plus No. 200, prednmmately sand, add “sandy" to group name.
M I soil contaln5> 30% plus No. 4, predominately gravel, add “gravelty to group name.

SP-SC Poorly graded sand with clay.

Sieve Analysis

4—Scréen-- in.—¢ Sieve No.

100"%: iz 1.3, 38 10 20 40 6O 200,
o N

80k \‘ i 20
o "\ S
L& c
& =
] 60 408
[1:3 Q
o r
E i -—
& 40 i 60 @
P 0,;=2.5mm e
o : i a

20 80

M el D,~0.75mm

L

o L _ 190

el v bwvs o Deler v e
50 T 10 5 0 05 210

[ 7 "Parficle Size in Millimeters

]

C,7Dey/D,=15/0.075=200

€50, D, D) =(2 SPU0.075x15)5.6

Plasticity Chart
y .| 7 *
For Classification of fine-grained soils and fine [I - o [I

m fraction of coarse-grained sobs; Equation of // y .
A Lne: Horzontalat Pl = 4 to LL =255,/ — o i
then P3.=0.73{L-20) yd - . .
x| 40 ‘ i ] 7 7 :
] Equation of "U" Line: Vertical at CHor OH. !
© ‘ |—g5 } -
kS tL = 16to Pl=7 then _?% -
> 30]pi=0s(L-8 ‘ 47 iy =
[© ,/ // ,/ :
@ i
B on P4 f
o A ,I .
CLorOL -
OH and MH :
,/ VAN nd ME :
10 A >
7 P oat—. :

Ll 4 : nd QL :
0 1 | | 1 1 -

‘ 10 20 30 40 50 60 7O 80 '90 100

| Tiquid Limit B

1

Figure B-9



