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RESPONSES TO COMMENTS FROM USEPA 5
STONE REVETMENT:REPLACEMENT'DESIGN (90% SUBMISSION)
.- OLD FIRE-FIGHTING TRAINING AREA NAVAL STATION NEWPORT
NEWPORT RHODE ISLAND
Comments Dated August 12008

LU

General Comments

1.

... stone size would not need to'be‘as large. ‘The effects of overtov’

.. Comment; -Clearly. it makes sense'not to design the revetment to ‘prevent overtopping
-during a-100-year storm or-even to prevent revetment damage dunng aft OO-year storm.
“However; it appears that lesser storms would also create overtopp/ng cond/tlons that
.could potentially.damage.the revetment. While it should not be the intent to prevent
. overtopping even during these:lesser storms; the effects of overtopp/ng should be
.. evaluated to determine how-susceptible the proposed deSIQn will be to damage from

overtopping during these.more frequent lesser storms. It may be in the Navy’s best
interest to use somewhat heavier armor-to prevent more frequent perlodlc revetment

repair resulting from these lesser storms.

Response: The 100-year storm event includes both a storm surge and ‘wind géheréf;ed"' i
waves. The 100-year flood elevation based on the FEMA flood mapping will overtop the

. OFFTA site.: The revetmient has not'been desrgned to prevent overtopplng of the ‘site;
 however;the revetment-has been deS|gned ‘to withstand- wind generated wave by_/a 100-
. year:storm event without the maximuim stormstirge: “This is'a more severe ‘design

condition with respect to the size’of the revetment stone because '

8 a the OFFTA ‘Slfe is
flooded by the 100-yr storm, the waves will not'be breaking on the ‘

has:been: considered-in‘the design and the back side of the reve ent'has been - :
thickened to prevent undermining of the revetmerit front the landside as water which
overtopped the revetment structure returns to the bay

Comment Because the detalls ‘of mariy of the construction actlwtles of. mte st to EPA

- will only. be addressed in'the construction contractor’s submittals and are not detalled in
.- the project design documents, EPA requests copies of the fol/owrng contractor's

preconstruction plans'in-a-timeframe:that will allow EPA to review and comment on the
plans and. for.comments to: be resoled WIth the Navy prlor to the lnltlatron of any
construction for this project:

o Werk Plan =+ v Srins s '
‘Sampling ‘and Analysis Plan for Excavated Mater/als
~-Solid Waste Management Plan"
- Environmental Management Plan’ i
Stormwater Pollution Prevention Plan’
‘D/rt and Dust Control Plan ., .
n and F/II Act/wt/es Plan

EPA notes that the recerit rerfioval action at OFFTA was initiated before the contractor
had even completed the work plan and EPA did not have an opportunity to review the

work plan until well after the removal act/on began EPA does not want that to happen




for this work. If Navy cannot accommodate this request then please provide the details
for these plans in the 100% desrgn document

Response:. The Navy concurs wrth thls comment Through contractual agreement the
Navy will requrre the contractonto submrt the rdentltred documents forregulatory review.

Comment: Interrelationship Between Removal Action and Feasibility Study — EPA notes
that the Feasibility Study for OFFTA continues on a parallel track with the design and
replacement of the revetment wall. Given that sediments are a medium of interest in the
feasibility study, EPA requests a figure with an overlay of current footprint of the 90%
design for the stone revetment wall with past sediment samples to determme any /mpacts
and/or reduction in potential contaminated sediment areas. R TSR e

Response: The Navy concurs with this comment. The past sediment:sample locations
have been added to the final gradlng plans. and. will be added to the design report.as

' figures.. The sedlment sample locations were obtained from Figure 2-4 from-the Draft
,Feasrblhty Study.. The stations that exceed the unrestricted-use.recreatiorial PRGs are

shown’ hrghlrghted In.addition.a line has been added:that shows the toe of the revetment
stone (it should be. noted that the toe of the revetment:stone is buried with either restored
beach or rocky shore materral The modified frgures (Flgures 3 and 4) have been
appended to these _responses to.comments. ety : PR

Speeific Comments ; L ‘ Tt e

1.

N :‘Comment Page 4-6 §4 2.1~ Please correct the tab/e at the end of th/s sect/cn fo reflect
the correct stone sizes.as presented insthe:Construction-Specifications. - The nominal
' dlameters should be 1.75 feet for the.4.33 foot wave .and 1.0 footfor the 2.1. foot-wave.

(N; te also that the nominal dlameters were-rounded up {e.g. -1.68 became 1.75] but in
doing so the assoctated weights were not revised to-correspond with the rounded:

'dlameters ). Also for consistency, make the weight in this table a range thatis consrstent

with the. Construct/on Specrf/catlons (after correct/ng the welghts in the Construct/on
Specrf/catlons for the. rounded. d/ameters) i . : .

Response: The table referenCed on page 4 6 presents the stone sizes and average
weight required by design calculations and-is consistent. with the numbers:presented in
the calculation presented in Appendix D.- The minimum sizes that were. requrred by the
calculatlons were then rounded up for the specifications. - The calculations for S|zrng the

_revetment stone is, based on:weight and then converted to.a-diameter. - Since the*

calculation is based on weight, the weight was not changed in developing the
specifications. The information in the Table on page 4-6 will be clarified.

Comment: Page 4-6, §4.2.2, 2°° Para — Determining additional excavation via visual
inspection is not sufficient. EPA recommends making.allowances for sampling-and-
analysrs wrth analytlca/ parameters being consrstent with contamlnants of. concern as

parties including regulatory agencies can agree

Response: A sampling methodology will be added to the text of. the desrgn mcludrng a
decision rule for additional excavation. The actual sampling plan, however will be
developed and submrtted as part of the contractors work plan, : .

Comment: Page 4-11, §4.2.6 — Please clar/fy if the rocky shore areas negatlvely /mpact

. the ability of the port-a-dam to hold back the water.




Response: : Due to:the long flap that extends into the water (23 feet from the base of the
portable dam:structure to:the end of'the geomembrane ﬂap) portable dam should

- have a sufficient amount:of flat bottom to prevent water froiflowing‘behind the portable

dam. However, the contractor performing the constriction will have to venfy that their
selected dewatering system is compatible with the surface conditions.

j .«Comment Page 5 4 §5 6 Please correct the reference in' the econd sentence of the
G :,-second paragraph o refer to Sect/on 5 4 (Erosron and Sed/ment Control Flequrrements)

- ;Response The reference wnII be cOrrected

Comment: Page 5-5, §5.7 ~ Please add a fifth bullet that requrres that sor//materlal
stockp/Ie covers be checked dur/ng each lnspect/on _

2 Resgonse The Navy agrees W|th the comment A f|fth bullet WI|| be added thls sect|on

B AComment Table 3—5 ‘ThIS table //sts total petroleum hydrocarbon ( TPH) ‘
concentrations in samples:collected-forthe 2008 geotechnical lnvestlgat/on ‘however,
because this investigation only analyzed samples for diesel range organics (DRO), TPH

-....was ‘not:characterized. -Please change the analyte listéd from TPH to DRO because

without an-analysis:for-gasoline range organics (GRO)-the ana/ytlcal result cannot ‘be
widentified as TPH:. As had been agreed:to previously; any further analyses for TPH at this
site:mustinclude both DRO and GRO ln order to character/ze the result as TP

Response: ltis agreed that DRO would more accurately descnbe the analysns
. completed. The analyte listed will be changed from TPH to' DRO. However, past '
-~+analysis has found that GRO makes ‘Up a minimal fraction (at most locations, less than
s+ 5% of the petroleum measured is .GRO). Any further analyses for TPH at thls S|te ‘WIII
- mcluded both the IHO and GRO fractlons T , ,

b

Comment Appendlx B -

a. In order to avoid any misunderstanding as to the intent for how the ends'of the
revetment will be constructed please provrde cross-sect/ons and details
w Constructlon Drawmgs do not call out’ the Jocation of: the eelgrass beds (a
;. hatched area is' shown but not ldent/f/ed) Please ed/t the drawmgs to identify the
eelgrass beds. b

b.  § B, Drawing C-8 - At the'eastern end of the revetment in the area betiveen the
... revetment:and:the: concrete'boat’ rampappéears to be'very viilnerable to washout
.- and may'warrant more: substantlal flank protect/on than current/y proposed
*Please rewew s b :
c. §5 DraW/ng C-9 Correct/on/clarlflcat/on for Section B-B’ on this sheet is
_required-bécause:it is riot consistént with'the Stone'Revetment East design
shown-on:Sheet C-8.-On‘Sheet C-8'the toe is 4 feet thick in Section B-B’ the toe
-+ Is shown as 3-feel thick. - If the intent is to have thé toe 3 feet thick at the location
'of the concrete-culvert, please.&ditthe- section to show the bankran sand and
.+ 1 gravel somespecified distarice around the culvert and show the revetment stone
s continuing:beyond this specifieddistance. - Also, the toe desrgn in' Section A-A’ is
-~ gignificantly differént from the design on‘Sheét C-8 so it is'not clear how the
“\ .designer.intends to:transition from the standard toe desrgn to the toe design :
shown:on Sheet C-9." Finally, as shown in Section A-A’the culvert connection as
well as the concrete encasement both intersect the geotextile beneath the




. . revetment st

.+ .- revetment stone.. While this detail is not to scale; if this is.not the:intention,
... please; clarlfy the. rntent and-revise Section A-A’ as:appropriate. Also; the'culvert
-, connection ¢ detail.on Sheet C-9.is not consistent with- the detarls shown in Sectron

..-B-B’..;Please.review and correct as apprcprrate e Coin

Response:
a. The detail titled “Stone Revetment East” on Drawing C-8 has been modified to show

_the flank protection. :The. modlfled detarl is: provided with theses responses to comments -
'requnred (i. e , the toe Vprotect|on in thls portlon of the revetment wnll also serve as the flank
protection). The eelgrass symbol is defined in-the General-Legend-provided:on:Drawing
T-2.
b The flank protectlon is shown on the modrfled detall referenced in: Response to
Comment 7A. Additionally, the Navy i is currently constructing a new bridge in this area
.- and the revetment structure construction:in this:area may need to'be adjusted to-account
for the installed bridge abutments. The effects of the bridge abutment on the revetment
will be addressed in.the.100%: desugn Design.and constructlon at OFFTA wrll be*
A(e]d occurnng one the bndge contract

: c lt is agreed that Sectron B- B’ of the Culvert and Concrete Encasement Detarl shown
on Drawmg C-9,does.not accurately show the-upper.limit of stabilization stone.: “The
ne should be .shown to an elevation 3 feet. The revised Section'B-B! W|II be

o mcorporated into.the. 100% design. - In addition, Section A=A’ of that detail will: be

revised to match the Stone Revetment East Detail on Drawrng C 8

The culvert and the culvert encasement structure Wl|| penetrate the geotextrle on the back

’;',i;and does not requrre its own”detall The geotextlles erI need to be:cut:and overlapped in

“the field (field fit). As for the culvert connection shown: on Drawitig C-9, section B-B! is
not intended to show the culvert connection. No adjustments are needed in the detalls
for this issue. : g o

'Comment -Appendix C —

a Specrf/cat/on Sectron 31 23 00 00 20 §1 6 TPH must be characterrzed for both
.GRO.and DRO;. therefore, .use EPA:Method 8015 Modified (purge and trap,
‘:GC/, > ),.. BTEX must be characterized. using EPA-Method 8260 (GCMS) 8020
(GC/PID) is not reliable. Please change this section accordingly:\ -

- .b.. Specification Section 35.31 19, §1.1 « This section states that a certificate
e attestrng that the. stone meets the specrfrcatrons is-required-from the contractor.
Isitthe Navys intent that gradation tests be run on.the stone-to verify that it

meets the specifications? What quality control does the:Navy:intend to
implement to verrfy that the stone sat/sf/es the specrfrcatrons’?

-C. Specrfrcat/on Sectron 35 31 19 §3 3 2 1 = Thrs sectron drscusses the p/acement
of revetment stone. -This specification: allows stone to bé dropped.from a height
of no more than.one foot.. The specification further discusses the use of dump
trucks to place the stone. . It does not appear that'placing the stohe with a dump

truck would satrsfy the restriction for.a maximum drop of one:foot:and further it is
,not clear that the dump trucks would be able lo access:the placement locations
) 'closely enough to satisfy the-specifications. Finally;-refer to: EM.1110-2-1100,
Table VI-4-17 which states that stone in the-weight range required for the
_western revetment must not be dropped at-all but must be placed on the
geotextrle . : o , ,




- Response: i k R ) '
a. The analytical methods referenced in the comment WIII be changed in the specn‘ucaﬂon

sectlon o

. b The contractor can get the certlflcatlcn from the quarry that SUpplles the needed
stone.~ This ‘certification letter is required to be incluidéd wrth ‘thie contractors construction
reporting documents. - Additional QA/QC oh'the ‘rock used by for the stablhzatron
structure comes from construction oversight.

«¢. Due to theisize of rock reqtiited for both -ends of the shorellne stablllzatlon structure,
the rock needs to be placed rather than dumped: ‘A slrghtly Iess & 'V S approach can
be:used on the eastern side because of the smaller rock size. The100% désign will
indicate that revetment stone will be placed. It is agreed that dumping and dropplng of
revetment stone W|II not be permltted ,

Comment AppendlxD-— S

) a. Calculatlons Prolect Datums The Calculat/ons note on page' 1 that the Naval
Statlon Mean Low Water Datum has been rev:sed based on !nput from% the Naval

not ref/ected in the D/Orlo Drawmg in Append/xA Attachment A.4 which was
prepared to document the f/eld Work completed in December 2007

At thé bottom of page' 3

b v:Desﬂq_n Wave Calculatlon for OFFT
.- Station dattimicorrections have not been made for the mean Io igh.
‘glevations:: Also, pleasé chéck the'elevations listed or the top. fslope Wthh

may also need to be corrécted based on the revised Naval ‘Station local datum.

¢, - Shoréline Stabilization Calctilation ThIS séction still lndlcates that a 3H: 1V
- slope will be employed for the reévefment construction; however the drawrngs
appear to indicate that the 3H:1V slope will no longer be uséd.” Please review
and correct as appropriate. On page 2 of 17, please correct the metric height of
the waves — values should be 1.32 métérs and 0.64 meters, respect/vely for the
4.33 foot and 2 1 foot waves.

d. Revetment Stone Gradat/on On the bottom of page 3 of 6, please corréct the
typo for East S/de m/nlmum to read East Slde D15mln

: 'i»»“-‘ P

SR - A Volume Calculatlons Shorellne StabIIIZatlon Project ~ At the bottom of page 1
of 3, please correct the drawing numbers cited: the Interim Grades are actually

. . presented-on Drawings' €3 and C-4 and the Flnal Grades are presented on
: «:Drawings C-5:and C- o

On page 2 of 3 please correct the references to rocky shore mater/al used in the
v .»caIcUIat/on of the bankrun sand and gravel volume requ:red -

: Please also note that although the volume of excavated mater/al avallable for backflll
(seé section 4.2.2 on pageé 4-7)is 90 CY; the availablé’ volume of rocky shore
‘material has not been: /dent/fied and) may not be suff:crent to satlsfy the 650 CY

& requiremént.calculated here. -~ "

f. Veneer Stability of Riprap Revetment, OFFTA — In the discussion of "Approach”,
- itshould:be noted that'if the gravel gets scoured and the foe colle  into the
holé:the: buttress effect Would be lost and th/s onservat/v ) fac Id ho
" longer exist:




On page 3 of 8, there are two solutions to this quadratic equation, so: how was it
_determined that the safety factor was 1.46 and not.0.297 -~ o sove s

g- Global Slope Stability. OFF TA Revetment ~ The analysis has not lncluded Ioads
.. from construction equipment burdened by the armor. stone:loads.::The haul road
s within approxrmately 10, feet of the top of slope which may be close: enough fo

) be problematlc Pleagse address the potent/al lmpact from oonstructlon
equrpment live loads. . : SRR S

PR S
: b

. ,Th/s‘anaIySIs has not.included the pressure d/fferentla/ Ioads on the revetment from

'Resgonse - . o

a. The Comment is correct the elevations on the referenced flgure prepared by the
coastal zone delineation subcontractor were not updated.- However; since this dogument *
was prepared by a third party andis only prowdmg support mformatlon the document will

¢. The shoreline st’abili'zation'calculation i’ﬁl:|[’j'dés“rbéi€'siz'iﬁg for both a 3HAV and 2H:1V
Slopes. ThlS was originally completed durlng the prellmmary phases of deS|gn because

3H:1V lnformatlon inthe report does not detract from the calculatlon and could possibly
. ‘.,be'useful durmg constructlon if condltlons were to.change. - 2

The heights of the. desngn waves. given in.metric units will be corrected.: All calculations
. were completed using. Engllsh n|ts therefore thls typo d|d not affect any other portions
“of the calculatlon F. R T

' o d. ltis agreed that a typo eXIsts |n thls calculatlon and wrll be mod|f|ed
e. The Navy agrees that identified references in the volume calculatlon are not accurate
and will be modnfued , ‘ , el

e

f. Itis acknowledged that if the toe of the revetment is scoured out that some of the
conservativeness.of the. analysrs will-no Ionger exrst thlS wull be. noted in: the calcuIat|on

‘With regard to the two solutlons to the quadratlc equatron the selectnon .of the positive
expression rather than the negative before the square root was. based-on.the examples in
the referenced text that the equations were taken from

g ' The constructlon l|ve Ioads have been evaluated by snmulatlng a 60 000.:lb hydrauhc
excavator on top of the siope. This is largest plece of equipment that the construction
contractor has indicated.that he is planning on.using. -The evaluation indicates that the
excavator. should not operate closer than.5: feet from the edge of the excavation-slope
and should.be. pIaced ona crane mat to. help d|str|bute the load at the eritical:section on
the eastern portion of the site. The supplemental stability analysis is: attached to this
response to comment document

AR addltlonal sup plemental stablllty analysrs was. conducted Wthh evaluated the
'dlfferen i ds due to waves. This. supplemental analysis:is alsg attached to these
responses to comments. The factor of safety for the “end of construction’ ease including




the effects of waves on the revétment was 2.3.A factor of safety of 1.5 is generally
considered:acceptable for end'ef construction conditions, therefore the configuration of
the revetment is conisidered acceptable with respect to slip circle failures and wave
loadings. R L R




.. . .RESPONSES TO COMMENTS FROM-RIDEM '
- STONE REVETMENT REPLACEMENT DESIGN. (90% SUBMISSION)
. OLD.FIRE-FIGHTING TRAINING AREA NAVAL STATION. NEWPORT
'~ NEWPORT RHODE ISLAND
Comments Dated August 13, 2008

General Comments

1.

Comment: Installation of the revetment will entail the removal of contaminated soils.
This will necessitate the submission of a sampling and analysis plan, a soil management
plan, a storm water management plan and a dust control plan. The 90 % Design implies
that these documents will be submitted as part of the contractors preconstruction plans.
Please be advised that these primary documents are subject to review and approval by
the regulatory agencies. Therefore, please either submit these documents as part of the
90 % design for review and approval, or note in the 90 % Design they will be submitted
as primary documents to the regulatory agencies for review and approval.

Response: The Navy agrees that contractor’ work plan should include the
preconstruction plans. The construction contractor will be scoped to provide these
documents for regulator review and approval.

Comment: The proposal calls for the installation of a stone revetment along an area of
contaminated shoreline. Installation of the revetment in this area will not allow for
subsequent remedial actions. Therefore, all soils above the Rhode Island Site
Remediation Residential Direct Exposure Standards and contaminated sediments at and
in the vicinity of the revetment must be removed prior to the installation of the revetment.
In regards to the soils/sediments in the vicinity of the revetment the extent of the
soils/sediments to be removed must be of sufficient width and depth, such that any
subsequent removal action can occur without compromising the revetment and/or require
the installation of sheet piling or other techniques to protect the revetment.

Response: Figures showing the sediment sample locations and the footprint of the
revetment are attached to these responses to commentis. As these figures show, few
sediment sample locations that exceed the PRGs will be covered with the revetment. It is
not the intent of the revetment to cover all the contaminated sediments. As discussed in
the response to EPA Specific Comment Number 2, a sampling methodology will be
added to the 100% design, however the actual sampling plan will be included in the
contractors work plan It should be noted that physical constrains at the site may preclude
digging deeper that what is required for the revetment due to water table elevations and
the decreased stability of the excavation slopes the deeper the excavation progresses.
The need for excavation, or any other remediation outside the footprint of the revetment
is being discussed in the development of the feasibility study for this site. Additionally, it
is our understanding that the RIDEM Residential Direct Exposure Criteria apply only to
vadose zone soils, which would negate their applicability to soil under the revetment or to
sediment.

The comments within this response summary of the FS suggest removal of sediment as
a media of concern from the FS. While the Navy would concur with this, the logic is that
there is risk measured from the sediment, but the uncertainty of the source of the
contaminants and the level of the risk posed by those contaminants suggests that the
sediment PRGs should not be selected for a remedial action. Thus the PRGs for
sediment and the sediments should not be considered “actionable”. This is a topic of
discussion that needs to be addressed in accordance with the FS.




Comment: The work plan notes that a Portadam will be installed during the installation .
~of the stone revetment.” A review of the proposed limits*of excavation identified i inthe
90% Design:report and‘the extent of sediment’ contammatlon exceed/ng PRGs ldent/f/ed

©. inithe Feasibility Study revealsithat extending the excavation at certain loca tions, beyond

«..gelgrass beds. Excavation of sedimiéent or soil

that outlined in the 90% Design Report, but still- within the' working limits of the Poftadam
system will allow for the removal of the contaminated sediments exceeding PRGs.,
Addressing the contaminated sediments now will avoid the niéed to perform & dredgmg
action as identified in the Feasibility Study, and allow for the removal of contaminated

- sediments under.dry conditions: This will gréatly’ ‘reduced both the time and cost of the
removal action and allow for this portion of the site to be addressed.” “Please revise the
Work plan to /nclude removal of these sed/ments

There ‘are constralnts to protect resourte areas and prevent damage fo

8 *Response:
S|de‘the revetment tootpnnt is a subject

‘n-(fa‘for the FS Refer to Response to Comment

wiSmearzong: along Wlth PVC stand plpes; 'Th/s will a//ow for, if needed remo [of
contarminated.groundwater ahd/or injéction of oxygen or oxidants to avoid ‘contamination of
the revetment and the neWIy Installed clean beach sand P :

e As a part of the $0il removal actlon mall quanti
.- excavations,‘and-pumped ifi-accordance with the’ work plan Ui
not re-accumulate or re-form ‘on the standing watér table in test excavations after
pumpmg Therefore, lnstallatlon of recovery wells is not recommended. However, at any .
* time in.the futafe, if: Hecessary: Tecovery wélls‘can be'installed along the landward edge
of the revetment structure o ..

‘that the beach extends beyond the hrg
stablllzat/on wr// be placed beneath

2 of the 90% desngn and as‘documented in Appendlx A4, ’Note that coastal beaches as
defined in CRMP Section 210.1 as including “expanses of unconsolidated, ust
unvegetated:sedimént:commonly subject to wave actions, but'may ificlide
beach berm. Beaches extend from the mean.low water landward to an upland ‘se
usuallythe basé of a duné; headland bluff, or costal protectron structu 3 :
foundationi” ‘Figures 1 and-2' have been’ attached tothis | resp '
submission to identify the limits of existing coastal beach befo

“the stone revetment structure. As indicated in this tlgure the'area of coastal beach ‘has
increased from 0.62 acres to 0:83 acres. These figures will be added t6 the design
report.




}/nstall a S/mple less costly, revetment. ... ...

= natire

h Comment.: One funct/on of the revetment is to elrm/nate the m/gratlon of contamlnated sor/s
... Into the adjacent sediments. Consrdenng the cost.of.the revetment it is.strongly
L frecommended that the Navy.considering remowng the, contam/nated sorls atthe. srte and

. Resg’onse' "Cor'n'ment noted e

- ~Comment Sectron 3. 2 2008 Geotechmcal Investlgatron, Vrsual Survey Rocky
: ShorePage3-4 : I i J

The report notes that a visual survey was conducted of the rocky shore fo ascertain the

‘ character/stlcs of the beach, (rock size, .etc). -A review of historical aerial photographs

i the past this, beach did.not reflect the current composition. - In addition,
S/mllarly located beaches elsewhere on the lsland and the base.also.do notreflectthe
aforementioned composition. The current beach conditions ma y be due to erosion of the

_.mounds which were created when the fire fighter was dismantled and/or erosion:of.

’ mater/als placed. along | the el bankment As.the revetment will solve the efosion:::
problem the beach to be /nstalled should reflect preerosion-conditions;:i.e..be. similar in

'  other beaches located.in. the enyironment. - Please -modify the.document

_ o state, that the beach to be inst: ed in this area.?Wlll reflect preerosron condltlons

Response: The revetment de3|gn W|II replace the shorellne at OFFTA to match the
.. current conditions. The current shoreline consists of arocky:shoreling on:the westeérn
.portlon of the site and a coastal beach on the.eastern site,of the:site,Fhe, coastal beach
~will be. replaced (see. response to RIDEM. Comment 5).: Given the higher wave:energy
expecte | on the western portion,of the site, it is.likely:that sands and-gravels:placed in
“front of the revetment on this portion to establish a coastal beach would be subject
frequent erosion, causing sedimentation problems elsewhere (burial of the eelgrass beds,
or. shellfish beds in the i mner harbor) ; Therefore replacement:of:the existing: rocky shore
‘ ‘materlal Is approprlate to malntal ng the current conditions. - i+ - :»n;, YR
e ; Vet iyt
‘ ‘Comment Sectlon 4 2 1, Structural Protectlon Requrrements, Page 4-6 General

The stabilization for the toe trench of the revetment extends lnto the beach area At
McAllister Point Landfill a gravity wall was installed which did not.extend:into.the-beach area.

A gravity wa[l at this Jocation was found sutf/crent even;though the revetment-height and size

" was considerab Iarg r.the: | OFFTA.. Further, the McAllister Point site'is:

. exposed fo a greater. wave;,fetch and storm, condrtlons Considering the.location.of eel
grass at the western end.of the. srte, at-a. minimum.the: Design should considered a gravity -
~wall a‘t.’this Ioca (itis Iso recommended that a gravity wall-be consideredat the eastern

end of the srte) Finally, please be advrsed that the-Navy: will. have;to marntarn the beach
environment above the proposed toe stablllzat/on structure. e T orrE

. Response: As stated in the response to this comment.on the:-30% design submittal, the
gravity wall |nstalled at McAlllster was:installed into the.intertidal-area on the west-facing
side of the S|te ThIS is the same. approach as:is to be used at the OFFTA srte

: ctlon 4 2 1 Structural Protectlon Requrrements, Page 4-6, Table

Comment

Th/s table notes that a nom/nal dlameter stone of 1. 68 feet has a We/ght of 779 Ibs i
Based on the last paragraph of page 4-5 lt is, noted that:a.stone has a density of 165
ls,lb/ft'g Assumlng a sphere which.has.a vo/ume of 4/37 the weight:of the stone would
equal 4/3(3.1415)(0.841£)(165 Ib/ft) = 409 Ibs. This:is srgnlf/cantly different than the 779
'Ibs stated Please explain how this weight was obtained..
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10.

11.

12.

13.

14.

- Comment:: Sectlon 5 5;.Permanent Stabrllzatlon, Page 5—4

Response: The:design of the shoreline révetment structure follows the accepted
approach for sizing shoreline revetment structures” ‘establishéd by the Army Corps of

‘Engineers. The procedures published by the Army Corps of Engmeers for the
. development:of shoreline stabilization revetment structures recogntzes that the rock used
- for:shoreline: stabilization.structures aré not spherloal innatlire; rath rthey are angular in

nature. Therefore to account for this the averagé:stoné weights'are based on nominal
diameters (average stone width) rather than drameters of spheres No changes W|II be
made to the document as a result of th|s comment

Comment: Sect:on 4 2 2 Excavatlon Requrrements, Page 4-6

t Contammated sorl and sed/ment Wthh exceed regulatory requrrements is'present within

the footprint of the revetment. * Accotdingly; the 90 % Desighn-must include a stipulation
for the sampling and removing of any soils/ sediment, which exceed regulatoryﬁ .
requirements:Please modify the document accordingly. S

Response: Refer to:Response to Specific USEPA Cofrimént 2; and the response to
RIDEM Comment No 2 above ,

S

Comment Sectron 4 2.2, Excavatlon Requrrements, Page 46

There are two-discharge pipes, which contain oil sludge on the beach and in'the
embankment where the revetment is to be installed. The design must stlpulate that the
entirelength of these pipes, -and any other similar plpes and any assocrated ‘
contam/nated sorls/sedlments in- the V/cm/ty of the plpe WI// be removed "

Resgonse These plpes have been removed dunng the 2007 2008 removal action. Any
pipes encountered ‘during the construction of the’ shoreling ‘stabilization revetment will be
removed, appropriately capped, or extended.

Comment: Section 4.2.3, Shoreline Stabilization, Page 4-7, Paragraph1-. i

To protect the geotextile-the stone.revetment:provisions: should be made to- place the
stongs on th/s material. rather than droppmg the stones TR N

' Resgonse Agreed the placement of the revetement stones on the geotextlle W|ll be

limited.to. placement | rather than.drepping.  Seeresponse‘to’specific: EPA: Coniment 8c.

ot el

| Whatever grass seed mlxture is selected one of the requ1rements should be that it could

withstand a salt-water environment. -

Response: The identified permanent seed mixture presented in Section 5 of the design
will be reviewed for survivability in brackish water conditions. Changes will be included in
the 100% design if needed.

Comment: Section 5.6 Stormwater Management Consideration, Page 5-5

The temporary storage structures will have an impermeable liner. Please state where the
overflow will be pumped if the 110% capacity is exceeded.

Response: The size of the temporary storage structure was established to avoid the

need to pump accumulated surface water runoff. However, if needed this water will be
pumped through the sediment removal system and allowed to discharge to the bay.

11




15.

16.

17.

18.

, Please note that if a spill occurs the regulators must also be not/fled

Comment: Seciion.5.7, Inspectron and Malntenance of Erosron and sedlment

N Controls, Third Bullet Page 5-5.,

Th/s bullet ‘otes that seeded areas WI// be checked and reseeded if necessary In the

i _event of soil erosjon please state if new soil, in addlt/on to reseed/ng WI// take p/ace (i.e.
; soll erodes prlor to. grass. growrng) e o :

) Resgonse The sectlon C|ted descrlbes the responsnbllltles of- the constructton

contractor. The area that falls under the contractors requirements to establish a
permanent stand-of the grass.for stabilization is-equal to the areaof disturbance. Areas
outside of the limits of disturbance are not the responsibility of the construction

... contractor. .Concerns,on erosion of the areas outside the project I|m|ts and for the Iong

'Should be addressed in: the- FS and the contractor s work plan

Comment Sectlon 5.6, Hesponse Procedures for Sprll Mltrgatlon, Page 5-6

Response: Regulator notification will be added to the constructlon contractor s work
plan where appropriate. ... - ..o et e U B S ST

Comment: Figure C-7 .. . .. .

¢ d 'fothers a dashed //ne 1S used to dep/ct the ex:stmg grade and the f/nal
grade. This does not. allow one fo d/stlngulsh between the two:and ascertain-whether:
regulatory requrrements are belng met. Please employ an alternate I/ne scheme '

,;'f,Resgonse The I|ne types on Drawnng C 7 W|II be revnewed and olanfled i

Comment: -Figure

. Please produce.an overhead-figure.clearly:delineating thé ctirrent-toe of the exrstlng

revetment/end of embankment and the proposed toe/end of embankmeént. ' Also, this
overhead figure should clearly delineate the portions of the toe stabilization, which is to

. -be placed.-under:the beach.: Without this:information it is'not possrble o conflrm that the
..revetment as designed.will-not extend beyond the existing foot print of the site.

Response: The landward.extent of the buried'toe of the revetient has beeh-added to
the final grade drawings which are attached as Figures 3 and 4 to these responses to
comments. In addition, the sediment sample-locations havé’ been added to Flgures 3 and
4. These figures will be added to the 100% design'document.
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- TETRA TECH NUS, INC. :CALCULATION SHEET o - SHEET 1 OF 18

: o T —— ———————— SRS N M‘é-;‘ - —
HEN - NAVAL STATION NEWPORT  ['PMMEER o gogaz
SUBJECT: ~
Supplemental Global Slope Stablhty with:construction Ioads, OFFTA Revetment
BASED ON: As noted below DRAWING NUMBER:_
BY.  DOW |CHECKEQEBY: . .1 | .  |APPROVEDBY: ' DATE:
l% e 09/26/08__ [Date; FﬁgM lO '30‘935 SRR

OBJECTIVE '
The objective of this: calculataon is:to determme the. effect of constructlon loads on the slope stablhty of the
‘revetment.at OF _ A i sty ST

REFERENCES - ., Coe e
9" Calduration’ titled "Global Slope Stab|l| OFFTA Revetment" prepared by RCM 5/30/08, Tetra Tech
2 Day, Robert, Foundation Engineering Handbook, McGraw-Hill, 2005.

APPROACH

This analysis will take the critical sections from the 'during construction’ condition from Reference 1 and add a
surcharge (i.e. boundary) load to account for a hydraulic long reach excavator located at the top of the slope
during constructlon Both the eastern and western critical cross-sections will be evaluated.

The construction contractor has indicated that a 60,000-b long reach hydraulic excavator will be used. Standard

dimensions of hydraulic excavators will be used to determine a ground pressure (boundary load) that will be

placed at the top of the slope to simulate the excavator in the STABL model. The excavator is assumed to be

eccentrically loaded with the center of gravity of the excavator being 1/3 of the distance from the front of the

excavator. Given the existing low factor of safety for the 'during construction’ condition without a ¢onstruction

loading it is assumed that the excavator will be placed on a crane mat to distribute the load thereby increasing the
. contact area and reducing the ground pressure.

The analysis will yield conservatlve results because the STABL program is only a two dimensional analysis so
that any load placed at the top of the slope is in effect being simulated as a load perpendicular to the cross
section along the entire top of the slope. In reality, the load of the excavator perpendicular to the slope is only
equal to the width of the excavator or crane mat. Any real slope failure would occur in three dimensions and
areas that are not loaded with the excavator (which would have a higher factor of safety) would also have to fail.
By using this simplified analysis of the excavator loading a level of conservativeness is inherent in the analysis.

ANALYSES

The calculation of the excavator loadings are provided on sheets 8 to 18. The 'end of construction’ condition
critical cross-sections from reference 1 were modified by adding an eccentrically loaded excavator. it was
assumed that the excavator would be placed on a crane mat. Preliminary stability analyses without the crane
mat resulted in factors of safety less than 1.0 for the eastern portion of the site. The crane mat was
conservatively assumed to be small with the size equal to the overall footprint of the excavator. In reality the
crane mat would be larger to allow some movement of the excavator on the crane mat. A larger crane mat would
distribute the load over a larger area and result in lower ground pressures which would result in a higher factor of
safety. Since it is not known what size crane mat that will be used, a crane mat equal to the size of the excavator
was used as a congervative assumption.

The load was initially sef at the edge of the slope, however that resulted in an unacceptable factor of safety (less
~ than 1.0), therefore the load was moved back from the edge of the slope untii an acceptable factor of safety was
achieved. For the eastern portion the factor of safety was 1.1 when the excavator is 5 feet from the edge of the
slope (i.e., 5 feet back from the crest of slope) and placed on a crane mat that matches the footprint of the
excavator. For the western portion this same set of conditions produced a factor of safety of 1.4.

S:\Newport Revetment Design - Dan Witt - A\Calculations\slope stability- construction loads.xls




TETRA TECH NUS, INC. CALCULATION:SHEET e 'SHEET 2OF 18

CHENT _ NAVAL STATION NEWPORT VOB NUMBER:. . 00632
SUBJECT: §

: Supplemental Global Slope Stability with construction Ioads, OFFTA Revetment
BAS;D ON: Asn ote d below’ DRAWING NUMBER: . ..
BY: T DOW  |CHECKERBY: . .. . ., _ |APPROVEDBY: _ . DATE:
Date: ‘ 00/26/08 _|Date: RO 7\0‘30\93 B D A
CONCLUSIONS

Based on these analyses, the critical factors of safety-for-the 'during:constructioR' condition: with the proposed
surcharge (i.e. boundary) load applied to account for a 60k load hydrautic long reach excavator Idcated 5-feet -
from the top of the slope for the eastern and western ctritical cross-sections are 1.1 and 1.4, respectively, The
proposed hydraullc excavator should be located no closer than 5 feet from the top of the slope... The excavator
should be placed on a crane mat sized and oriented to reduce the ground contact pressure. .

Towmye

S:\Newport Revetment Design - Dan Witt - A\Calculations\slope stability construction loads.xls
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Komatsu America Corp. - Equipment - PC220LC-8

R

o 220LC-8 ) ‘ \éj walkaround videa w KOMTRAX statidard &4 Print Brochure

Speclflcatlons Features Charts Standard E'quipmentt Optional Equipment Bld Specs

Engine : ‘ .
Operating welght including 5850 mm / 19'2" ane- plece boom;, 3045 mm 10'0" arm, SAE heaped 1. 2
Hydraulics . m3/ 1.57 yd? bucket rated capacnty of lubncants coolant, full fuel tank, operator, and standard
equlpment
Drives & Brakes
Swing System
Triple-Grouser Shoes 28" 700 mm
Undercarrlage ) ‘ L > o
‘ _ Operating Weight ~ ~——=3~"  54,3091b 24634 kg
Coalant and Lubncant i e
Capacity (reﬂlllng) Ground Pressure F 6.08psi - .. 7 0.43 kg/cm?
Operating Weight Triple-Grouser. Shoes . e w318 800 mm
. (approximate) U T
ST Operating Weight:  * : . 54,926 b . 24914 kg
Ground:”Pregsur'é : 5.38 psi 0.38 kg/cm?

http://www.komats‘uaméﬁca;com/ ?p=equipment&fl=view&prdt. id=875 S 9/26/2008
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- Dimensions

ArmvLepgth

3045 mm

e

3506 mam

115"

‘Oyerall length

+ .| 9885-mm

7y

£010 mm

2%

| ‘Langth on ground {transport):

| 5980 mm

178

950 mm

163"

Overall height {to top of boom}

| 3185 mm

108

3270 mm

e

Overall width

T 8380 mm

1"

2580 mm

iR

Overall helght {to top of cab)

— ‘3055 mm

e

3055 mm

00

- Ground clearance, counterwelght

| 1100 mm

Bi?h

1100 mm

At

- Groond ciaamnss {mmmwn}

| 44 mm

5"

440 mm

1%“ :.

Tadl awing: raﬁms

BT

g

2840 am

g

?mnkiaagtra aa ground

3845 mm

1 2;?:1 .

3845 me

Q27

Track length

4640 yam

159"

4640 mm

168"

" Tmek gauge

2580 mm

2580 mm

85"

* Width of ﬁfawier

3380 mm

'

3380 om (191"

Shoe Wiﬂﬁ'}

e

860 mm

315"

Groyser: Ezes ht.

1.

25 mm

18"

Maching cdb Bezght

611

2110.mm

S

. Wlaehme cab ws&th
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eI
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SECTION EAST OFFTA CONST COND EAST
Ten Most Critical.

PCSTABLSM FS min=’1:.‘p9f_‘v

C.CELOAD6.PLT By: DCW 08-28-08 1:42pm
100 re I I l l T
Lo1os .
3 1.09
4 110
5 1.10
6 .11
ol FRRRE -
§ 14
10 1.15
60 [ -
Y—Axis
(ft)
40 | T -
. o
0 . 1 I | | X
0 20 40 60 420 ¢ 140)

Soil Total Saturated Cohesion ‘Friction’ - - Pressure " Piez.” |
Type Unit wt. Unit Wt. Intercept CAngle; v © -Congtant ~ Surface
No. (pcf) (pcf) (psf) (deg) . .. dpsf) - No.

1 120 130 0 305 5 wo T

2 110 116 0 27 0 1

3 50 68 446 24.9 0 1

4 120 130 0 33 0 1

CASTABLE\CELOAD6.DXF 9/25/2008 2:30:19 PM

S/ A0 8
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CELOADG:.0UT

*% PCSTABLSM **
IR T i
i Pardue University

—-S]ope Stabﬂi}cy Apalysis-- . .
Simplified Jahbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: _ 08-28-08 ;

Time of Run: e Li42pmie ekt e

Run By: _ DCW 34 by: RCM w0iz008
Input Data Filename: C:CELOADG.IN

output Filename: C:CELOADG6.OUT: R SR :

Plotted output Filename: C:CELOAD6.PLT

PROBLEM DESCRIPTION SECTION EAST
" OFFTA CONST :COND"EAST

BOUNDARY COORDINATES

10 Top Boundaries o ("'5;90’)'37-3'”) 15 gresh o stope
19 Total Boundaries SR ’

Boundary  X-Left  Y-Left  X-Right  Y-Right  Soil Type

NO. G (ft) (ft) (ft) Below Bnd
1 .00 19.50 16.00 20.50° 4
2 16.00 20.50 25.00 21.00 4
3 25.00 21.00 37.00 23.00 - 4
4 37.00 23.00 41.00 21.00 4
5 41.00 21.00 4450 19.00 2
6 44.50 - 19200  :55.00 19.00 2
7 55.00 . 19.00 . 762.00 22.50 2
8 62.00 22.50 73.00 28.00 1
9 73.00 . 28.00  76.50 28.00 1

10 76.50 - .- 28.00 127.00 29.00 1

11 00 17.50 716.00 18.50 2

12 16.00 18.50 25.00 19.00 2

13 25.00 19.00 41,00 21.00 2

14 62..00 22.50 76.50 22.00 2

15 76.50 22.00 - 127:00 21.50 - 2

16 52.50 17.00 76.50 19.50 3

17 76.50 19.50 127.00 21.50 3

18 52.50 17.00 76.50 15.50 %

ISOTROPIC SOIL. PARAMETERS -

4 Type(s) of Soi1
' Page 1
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CELOADG: OUT

soil Total Saturated Cohesion Fhict%on Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcH) (psf): .- (deg)u - Param. (pst) NOo.
1 120.0  130.0 .0 30.0 .00 0 1
2 110.0 116.0 S.0 . -27.00 ¢ .00 .0 1
3 50.0 68.0- 446.0 . 24.9+ . 007 - 0 1
4 120.0 130.0 S0 33,00 .00 0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN,SPECIFIED

unit weight of water = 62;40f§ 

Piezometric Surface No. 1 Specified by 8 coordinate Points

Point X-water Y-Water -

No. (ft) (fo
1l .00 20.50
2 16.00 20.50
3 25.00 21.00
4 37.00 22.00
A T 44 .50 18.00
6 55.00 18.00
g 72.50 24.00

BOUNDARY LOAD(S) ¢

2 Loadcsjisthifiedff

iIntensity Deflection

Load x-Left

No. . fe> Qlb/sqft) (deg)
1 ??7;39 . 84.00 : ,ﬁ645,o ijf;ﬁ 0
2 84.10 9050 2150 .0

NOTE - Intensify_is Speéifieq As A‘Uniform1y Distributed
Force Acting on A Horizontally Projected surface.

Searchjn Routibe»wi11 Be:Limjped TgvAn Area Defined By 1 Boundaries
of which The First 1 Boundaries will pDeflect Surfaces upward

Boundary X~Left Y-Left X-Right =" Y=Right "
No. (ft) (fr) (fe) (o)
1 .00 8.00 127.00 78.00

Page .2
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A Critical Failure Surface Searching Method, Using A Random
Technique For Generating.Circular surfaces, Has Been Specified.

100 Trial:Surfaces Have Been Generated.

10 Sﬁffages;lhﬁtiate'From Eaéh'bf 10,Points;éqUa]1y,Sbaced
Ft. = .

u Along The Ground Surface Between X = 44.50.:f
t o g and X = SS.Ongt.
Each surface Terminates BetWeen X = *72.50/Ft.

;and 92.00{ft.

unless Further Limitations were Imposed,. The Minimum Elevation
At which A surface Extends Is Y = 8.00 ft.~ : ,

2.00 ft. Line Segménts pefine Each TbiaT Failure surface.

P

Following Are Disp1éygd The Ten Most Critical of The'Tffq1
Failure Surfaces Examined. They Are Ordered - Most Critical
First. : 2 . T Lo

* * safety Factors Are Calculated By The Modified Bishop Method * *

Failure surface Specified By 15 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 51.50 19.00
2 53.40 18.37
3 55.35 17.95
4 57.34 17.75
5 59.34 17.76.
6 61.33 18.00
7 63.28 18.45
8 65.17 19.10
9 66.97 19.97
10 68.67 21.02
11 70.25 22.25
12 71.68 23.65
13 72.95 25.19
14 74.04 26.87
15 .- 74.62 .. 28.00 .
circle Center At X = 58.2 ; Y= 36.0 and Radius, 18.3
ekk 1.086 X33

Page:3
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.. Individual data on the - 21 slices.

water water . -Tie  “Tie' “Earthquake:
. Force Force Force Force Force Surcharge
Slice width weight Top Bot Norm Tan Hor ver Load

No. Ft(m) ~Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) ‘Lbs(kg)
1. 65. 0 .0 L0 L0 w0 0T L0

g
0

1 9 8
2 1.6 141.2 0 .0 .0 .0 .0 .0 .0
3 .0 5.3 .0 .0 .0 .0 .0 .0 .0
4 .3 37.7 -0 1.6 .0 .0 .0 .0 .0
5 2.0 406.4 0L V7205 .0 .0 0 ) .0
6 2.0 657.4 1307 164.5 ¢ -0 .0 .0 .0 .0
7 2.0 849.8 .0 230.5 .0 .0 .0 .0 .0
8 .7 322.2 .0 89.8 .0 .0 .0 .0 .0
9 1.3 6575 0718001 =00 200 0 0 .0
10 1.9 1052.7 .0 282.3 S0 0 e 0 .0 .0
11 1.8 1055.3 .0  267.3 .0 .0 .0 .0 .0
12 .6 348.6 .0 84.8 .0 .0 .0 .0 .0
13 1.1 643.4 - L0-1140.4 .0 L .0 .0 .0
14 1.5 851.9 .0 153.3 .0 .0 .0 .0 .0
15 .0 23.1 .0 3.2 .0 .0 .0 .0 .0
16 1.4 699.8 .0 62.0 .0 .0 .0 .0 .0
17 -1 35.8 .0 .3 0 .0 .0 .0 .0
18 1.2 457077 0.0 .0 0 10 -0 .0 .0
19 .0 16.5 L0 0 0 L0 R | .0
20 1.0 242.2 .0 0 .0 0 .0 0 .0
21 .6 39.1 .0 0 .0 .0 .0 .0 .0

Failure Surface Specified By 17 coordinate: Points

Point X-surf Y-Surf
No. (FE): o e (FE)
1 51.50 19.00
2 53.46 18.58
3 55.43 18.29
4 57.43 18.14
5 59.43 18.14
6 61.42 18.27
7 63.41 18.54
8 65.36 18.95
9 67.29 19.50
10 . 69.17 20.18
11 71.00 20.99
12 72.76 21.92
13 74.46 22.98
14 76.08 24.15
15 77.61 25.44
16 . 79.05 26.83
17 : 80.18 28.07 .
circle Center At X = 58.5 ; Y = '46.7 and Radius, 28.6
Hxk 1.087 k%
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excavator loading west section OFFTA CONST COND WEST

Ten Most Critical. C:CWLOAD1.PLT By: DCW 09-25-08 3:05pm .

100
# FS ! | T T
1T 135
30137
4 144
5 1.48
6 1.49
7 1.50
8 1.50
I R :
10 1.53 N
75 -
) Jf—Axis
g () 50 |- =T
1 A
o ] e , SR
0~ 25 50 75 . 100, 7 125
PCSTABLSM FS min=1.35 X-Axis (ft) Co
Sail Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Parom. (psf) No.
1 120 130 o 30 0 o] 1
2 110 116 0 27 0 0
3 ' 103 . 127 0 41 0 0 1
4 . 120 130 0 33 0 0 1

CASTABLE\CWLOAD1.DXF 9/26/2008 10:19:28 AM
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CWLOADL.OUT
** PCSTABLS5M *¥

by .
Purdue University

©_ --Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run: Date: . 09-25-08

Time of Run: s w7 23:05pm

Run By: , P DCW , v ;

Input Data Filename: C:CWLOADL.IN \)Ab‘ M wl30}08
output Filename:." . : C:CWLOADL.OUT

Plotted Output. Filename: C:CWLOADL.PLT

PROBLEM DESCRIPTION ' excavator loading west section
) i + . OFFTA CONST COND WEST

BOUNDARY COORDINATES

10 Top _ Boundaries
15 Total Boundar1es

(C\"\.’LO ) 7:1 o\O) s c(es‘\- GQ g‘@e

Boundary X-Left Y-Left X-Right Y-Right soil Type
~ “No. (fo) (fo (o (ft) Below Bnd
1 .00 : 17.00 22.00 20.50 4
2 22.00 20.50 45.00 24.00 3
3 45.00 24.00 53.00 20.00 3
4 53.00°" 20.00 73.00 20.00 2
5 73.00 20.00 75.00 21.00 2
6 75.00 21.00 77.00 22.00 1
7 77.00 22.00 84.00 22.00 1
8 84.00 22.00 87.00 23.50 1

-9 , '87.00 23.50 94.20 27.10 1
10 ‘ 94.20 27.10 124.00 28.40 1
11 .00 15.00 22.00 18.50 2
12 22:00 20.50 29.00 20.40 4
13 29.00 20.40 53.00 20.00 2
14 22.00 18.50 29.00 20.40 2
15 75.00 21.00 124.00 23.00 2

ISOTROPIC SOIL PARAMETERS
4 Type(s) of soil

Soil Total Saturated- Cohesion Friction-- Pore - Pressure - Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcH) (pst) (deg) Param. (psf) No.

Page 1




CWLOADI . QUT

1 120.0 130.0 .0 30.0 .00 0 1
2 110.0 116.0 EoaQrr 27600 50000 0 Sl
3 103.0 127.0 .0 41.0 .00 0 1
4 0 o 1

120.0  130.0 330 .00

P2

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40-

Piezometric surface No. 1.Specified by: 8 coordinate Points:

Point- .. - X-Water. :.Y-~Water:
No. (fr) (f
1 00 20.50
2 21.50 20.50
3 45,007 + 2300
4 . -53.00 = ,19:00
5 73.00 19.00
6 84.00 21.00
7 94.70 24.30
8 124..00 -; 24.30

BOUNDARY LOAD(S)
2 Load(s) specified

Load X~Left X-Right ’ Intens1t . Def1ect1on
No. fo) (fr) S (1b/sqft¥ o (deg) b
! 99.20 105.70 .. 645. o .0

105.80 - 112.30 %,, 2150 o L0

NOTE - Intensity Is Specified As A Un1form1y D1str1buted
Force Acting On A Hor1zontaT'y-Pr03ected Surface

Searching Routine will Be Limited To An Area Def1ned By 1 Boundar1es
of which The First 1 Boundaries W111 Def1ect Suﬂfaces Upward

Boundary X—Left Y-Left x R1ght Y- R1ght
No. (fe) (ft) (ft) (ft)

1 .00 8.00 ‘124300 8 00

A Critical Failure Surface Search1ng Method Us1ng A Random
Technique For:Generating Circular 5urfaces, Has Been Specified.:
Page :2:
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loor /€
 CWLOAD1.0UT
100 Trial surfacestave Beeh .Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spated
t.

Along The Ground Surface Between X = 53.00 f
and X = 72.00 ft.
Each surface Terminates Between X = 75.00 ft.
and X = 110.00 -ft.~

unless Further Limitations Were Imposed, The Minimum Elevation
At which A surface Extends Is-'vY'=:'8.00 ft. = =~ . o

2.00 ft. Line Segments Define Each Trial Failure surface.
Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered = Most Critical
First. R co g

* * safety Factors Are Ca1cu1atedf3y~The Modifﬁéd'Bishop method * *

Failure surface Specified By 23 coordinate Points

Point X-surf Y-Surf
NO. - (fY) (ft)
1 65.67 i i 20.00 3
2 67.44 19.08
3 69.28 18.28
4 71.15 +17.59 !
5 73.07 ~17.03
6 75.02 16.59
7 77.00 16.27
8 78.99: “16.09
9 80.99 16.03
10 82.99 16.09
11 84.98 16.29
12 86.95 16.61
13 88.90 17.06
14 90.82 .+ 17.63
15 92.70 18.32
16 94,52 19.13
17 96.:30 20:.05
18 98.01 21.09
19 99.65 22.23
20 101.21 23.48
21 102.69 24.82
22 104.09 26.26
23 105.22 27.58
circle Center At X =  80:9 ;=Y = 47.3 -and Radius; 3153
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Slice width

No.

OONGOWVMARWNE

Ft(m)

1.

FRRERE B REMNNN H R

HAmmmeNwmwwmommomhooooooowpmo&bm

R s

Individual data on the

weight

Lbs(kg) tbs(

19.
250.
438.
562.

24,
812.

12.

1148.
1335.
1372.
1374.
687.
682.
287.
1219.
38.
1602.
1731.
+.1780.
1467.
316.
169.
1466.
1398.
853.

67.
225.
870.
387.
200.
327.

86.

Failure Surface Specified By 21 Coordinate Points "

Point
NOo.

WoONOYVIhWNE

1.348

%%

CWLOADL., OUT

33 “slices
Water water Tie -+ Tie Earthquake
Force Force Force - Force “Force Surcharge

E Bot Norm Tan Hor ver Load
g) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
.0 0 .0 .O‘ .O .0 .O
.0 40.5 .0 .0 .0 .0 .0
.0 132.9 .0 .0 .0 .0 .0
.0 201.5 .0 .0 .0 .0 .0
.0 9.2 .0 .0 .0 .0 .0
.0 288.3 .0 .0 .0 .0 .0
.0 4.2 .0 .0 .0 0 .0

510 382.9 .0 0 0 L0 .0
.0 457.6 .0 .0 .0 .0 .0
.0 517.6 .0 .0 .0 .0 .0
.0 561.8 20 .0 .0 .0 .0
.0 297.5 0 .0 .0 +0 .0
.0 288.2 .0 0. .0 .0 .0
.0 120.2 ~ .0 O .0 0 .0
.0 495.5 C.0 .0 .0 .0 .0
.0 15.4 0 .0 .0 .0 .0
.0 626.6 .0 .0 .0 F0 .0
.0 652.5 .0 .0 .0 .0 .0

=07 647:0 .0° .0 0 00 .0
.0 516.8 .0 .0 .0 .0 .0
.0 108.8 .0 .0 .0 .0 .0
.0 60.3 .0 .0 .0 .0 .0
.0 524.2 .0 .0 .0 .0 .0
.0  465.2 .0 .0 .0 .0 .0
.0 253.3 .0 .0 .0 .0 .0
.0 18.0 .0 .0 .0 0. 65.2

100 SUSPIG L0 A0 L0 0 224.2
.0 180.1 .0 .0 .0 .0 1009.1
.0 31.2 .0 .0 .0 .0 583.3
.0 .0 L0 .0 .0 U0 372.4
.0 .0 0. .0 ¢ .0 ~0"  898.5
.0 .0 .0 .0~ .0 .0 725.9

xX-surf

(ft)

Y

-surf
(fo)




\qe 0F>}g

CWLOADL.OUT
10 85.49 18.13

o221 104.73 .

"fcirc]efientgféﬁtnx = 80.2/5.Y =

, ASS;ffrandfﬁédius,éi;33.5 {at?i

EXT ’ 1_352i et

Failure surface specified By 4 Coordinate Points

POint x-surf ~ Y-Surf
No. FO (FH)

1 "~ 72.00 20.00
2 " 73.99 19.81
3 . 75.78 20.71
4 . 76.38: 21.69

Ciréﬁe Center At X - 73.3.; Y = 23;25 ananadius;f{1%3.4 %ué

i

L owEn { 1_373’3 Tk

" “.Faildre surface Specified By 26 Coordinate Points

RS K ) "A_' ‘ N : ) » R
Point L x-surf v-surf
No. (fo) - (f)
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NT: T Ti08 NUMBER: .
CLE ‘NAVAL STATION NEWPORT — [Pos N 00832
SUBJECT: ' '

: Supplemental Global SIOpe Stabllity with wave loads, OFFI'A Revetment

|BAsED ON: A5 noted b elow R DRAWING NUMBER:
|BY:j DOW - |CHECKEDBY,. . ©) “[APPROVEDBY: DATE:
Date: 09/25/08 _ |Date: P.CM \,0130 OBl . :
OBJECTIVE sy

The objective of this calculatlon is to determlne the eﬁect of wave mduced IOadmg on the overall slope stabrlty of
the ravetment-at OFFTA foa bl o oo e g ‘

REFERENC si

This anaIyS|s wrll evaluate the pressure dlfferentlal Ioads on the revetment from wave actron The effect of wave::
action on the stone revetment |tself is accounted for in the deS|gn of the revetment stone, however the effect of

mcreases the destabrlrzmg forces because the hlgh uprush presents an: extra Ioad and creates ﬂuctuatlng pore Ci
pressures and related destablllzmg hydraulrc gradient in the structure, in addition, both wave action and tldes N
create a pressure gradient in porous seabeds S

method of slices t6 calculate and sum the’kforces actlng on the fallure surface and calculate the factor of safety

As the waves impact the fevetrerit; water will run up the revetment (| e., hlgh_uprush)’ and then qurckly recede o
(i.e., deep ‘downtush). Frgure 1 (ref. 1Y shoWs these’ two condltrons and the cor ng flow nets fo a_ o
homogeneous lsotroplc breakwater. The pore’ pressure inthe PC STABL 5M p ’gram is estlmated for each - =
individual slicé ‘as'the ‘average of the vertlcal distance from the phreatlc surfa‘ 0 the bottom of the sllce and the B
perpendicular distance from the phreatic surface to the bottorn of the slice (R 0-12, ref. 4). This estimate of ‘
pore pressure along the failure surface is in effect an estrmatlon of the pressure from a flow net within the soil at :
thatpoint.,. ..oy e s ST UV ey b AT g B T 0l g s e

In orderto’ evaluate a worst case scenario it is assumed that the pore pressure within the flner gralned sorl at
OFFTA reflects the pressure associated with high uprush condition (this is assuming that the’ pore pressure within
these soil types do not have time to dissipate when the wave is rushing out). In reality the pore pressure increase : ‘. -
due to wave action would be attenuated the farther the.point of interest is located from-the surface of the s
revetment, however asa conservatlve Rsrmpllfrcatlon itis assumed that the high-uprush-pore:pressure is seen
throughout all of the finer gramed son Iay The coarse grarned material (revetment stone.and-beach gravel) is -
assumed to drssrpate the, .pore. pressure raprdly The analysrs to account for waye;action, will-be similarto a
traditional rapid drawdown analysis where the pore pressure in the slope does not:have the.limeto dissipate, -
however, the surface water has receded. In this case the high uprush condition would be used for the pressure in
the finer grained material and the downrush phreatic surface would be used for the coarse grained materials.
This will create a condition where the built up pore pressure within the slope will have a

tendency to lessen the factor of safety as the wave rushes back to the bay and there is not a countering
downward weight of water on the toe of the slope.

S:\Newport Revetment Design - Dan Witt - A\Calculations\slope stability: wave loads_Mertz markup.xls’
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N "}'N»AvAL STATION NEWPORT JOE-’WM?EW 100832
SUBJECT:

; Supplemental Globa] Slope Stablllty wuth wave loads, OFFTA Revetment
BASED ON: s As note g below Ao “lorAWING NUMBER
BY: “UDCW T T{CHECKEDBY: . APPROVED BY: - ¢ DATE: -
Date: 09/25/08 _|Date: &QN\ lol%o]og

Wave Conditions g
The deS|gn wave for the western. portlon of the site is.4.33 feet and the-design:wave for the eastern: portton is: 2 1
feet. Waves approachmg a shoreline will break as the water depth gets shallower, The design wave forthe
western portion of the site assumed that there was some amount of storm surge accompanying the desngn wave ..
so that the design wave would not be limited by the depth of water. The design wave is mtted due ’pth at
the toé (d) by the’ followmg ‘gquation H = 0:6'x d (see ref. 2). "The depth where ‘the deS|g { is
assumed to be where the desngn wave would become depth limited 4. 33 /0: 6) 72%eet .
Wave run- up was ‘calculatéd i using eq‘uattons from ref. 1.” The Wave rin- up is the‘elevatton above the, strll water

level (SWL) that the water, will rise from the wave and the rundown is the minimum.water surface. elevation.below

the SWL.'In" some casé t"OFFl'A the design wave will overtop the revetment and the actual run- up elevation

will be lower, that what is predlcted using the formulas, however.as.a conservative assumption the calculated

wave run-up elevation was used in the PG STABL 5M model o simulate the pore pressure (see Figure 2, partd
from ref. 1). The deep downrush elevation was also calculated, however, to be conservative a lower convenlent s
(matching a point already wrthln the* TABL model) elevation was used for the deep downrush elev ton o

The stablllty of the boq ‘: the easte and western port' n of the slopes were evaluated wrth a storm surge (SWL s
equalto 7.7 feet to match the elevation used in the de3|gn wave calculation (ref. 2) and with a SWL equal tothe
mean high watér elevation. ‘Perférming a third set of calculations with' a SwL equal to the mean Iow water was ’
not performed smce |t woulda be unllkely for wmd dnven waves te occur wrthout some water level rlse ln the bay

ANALYSES ' st e L B T
The calculation of the wave run-up and rund wn is provided on sheets 3 through 7. Flgures 3 and 4 show the
phreatic surfaces used‘ for the eastern‘a‘ I w stern portlons of the site respec' "el" . Each flgure sh 'ws the hlgh

uprush’ and deep down ysh "’for both the storm surge case and the n ?(‘an htgh water case

The ‘end of constructlon condttlon from the global slope stablllty analysis: (ref :3). was used as:the. startlng PC..

shown on sheets 13 to 3? Sheet 8 presents a summary table of the mlnlmum factors of safety for each case IR
evaluatlon . , . e s e

The revetment de5|gn uses the Naval Statlon MLW datum The PC STABL 5M software does not recognize
negative values for either. the X-.0r y-axes. The geometry entered into the PC .STABL-5M-model therefore: added

The lowest factor of safety betWeen the four scenarios evaluated (combmatlons of eastern’ cross-sectlon western
cross-section, with a storm: surge o with mean'high water) was 2.3. Generally for ‘end of constructlon o
* conditionis a factor of safety of 1 Bis'considered acceptable, therefore the factors of safety are Judged

acceptable- Asa comparlswn ‘the factor of safety from the ongmal global

bility calculation (ref. 3y was 2':5'10‘r‘
the east sectton and 24for the west sectlon TS RN R

S:\Newport Revetment Design - Dan Witt - A\Calculations\slope stability wave loads_Mertz markup.xls:




TETRA TECH NUS, INC.

‘CALCULATION WORKSHEET ' oAGE oF %7
CLIENT : JOB NUMBER
SUBJECT
BASED ON DRAWING NUMBER
ES e CHECKED BY.: -5 /7. AP!;"ROVED BY. 1 DATE
Vewd  qRs]|os 7 M//d/za/a’( : <

Wiis _RUue a0

RUN Oau DJ

EA ST

WAVE HueHT ! Hmo

b
3

Sp =

WEST

. , L 2.09 Gy 433 (Fr
WK P’“‘do L i _TTD 2.44 (secy 2.83 (s«
FRC ,,,,, Desusau WSBVE T CALCVAT Ien CRfri\
@u‘NuP ‘“’), Q Q\,A—y\w :
| (/4§ *‘CW 793 WI-5-3)
H
S (Re'F l).
RU'?O

_OQUMI() EKCFC.D@:) b'y ! ,owcwr OF w:mwa LWHLES

SiG M Flehw? WS . Hete AT (1n gdle CAS&- = Hﬂﬂa} .
SURF = Stanc AR Ty PAQLAME T

| ‘?F_—_; € A EQV TN
L HERE
Euv . = SiobE pusLe
Sep T whE STuepHesS
whens

27 Hs

T To

Z




TETRA TECH NUS, INC.  CALCULATION WORKSHEET = 'nue 4 e %7

CLIENT RO JOB NUMBER
SUBJECT
BASED ON a2 i DRAWING NUMBER

i .
CHECKEDBY . Zg4f APPROVED BY:. “1:7. % | | paTE

16/ 30/o€

BY ER
Dud  dlzelod

X/\ = ROV (T  FATO.  FOOL W RVEVE OF SURFAcE
oueH ANESS
From  Thme. Vs3> o [¥,.=2 4.5C

Fol owe  Uver Rock—sIp SIS
3) 2= 2 477 OK,

¥, = Revvcten Faczmn . For Bsam |Tp=1] For - poy-Bernmn
PRoFIec S :

Kh T Re@ueTrL  FACTA - Fart.  SHALe  wATER  CommiTims :
To A CoVSAUATNE  ASSUME ]‘5)0 ==! ]@OR\OW&A’)

b = Foczonn. Felt Auewc  OF wAUES
- WY HiT HeaD  and

A, C coeFFICevTs DEPCIQ w7 o f A | TR TARLs
TR Lo ‘ _ SO : =

¢

wesST

2 o ds @3y =, perse

Sep = G T,& A 222 (2.23)%

Lon W = FrROM Fome _ & = 3.8
i e

50 = Tovew

5 = 063




— /
TETRA TECH NUS, INC. CALCULATION:WORKSHEET . ' paee 5 o 37
CLIENT ' RIS JOB NUMBER T " :
SUBJECT
'[BASED ON ‘ I DRAWING NUMBER
BY B CHECKED BY /z,r/J ’APéﬁQy,,EDB,Y Tovwee D loatE, T
Dew  9hefoe /a/za/a{ 1 DATE,
A C Feom - Thkts  NI-S2  AwD

Ru-z_’)o 5 42 S
A =lé et o

Ru,,_.,a = 43‘%(} Q(o 63)-\—0)0 s< Q)(a\(\

*L-_—-_z &0 /_\ wesST RumpuP

<. = 2 (? '\ = O é8<22,7
e 322 (2.48) "

‘___’ié'l'

bo INT (FRom Frome 20 = O |

f . <, 1)
TepeasT ey
= 0.4

Ryarpen 2ol (16 004L +a)0w 01

'@%g: 077 4F x EAST  RUUR




TETRA TECH NUS, INC.  CALCULATION WORKSHEET  puoc P o % 1

CLIENT . : F JOB NUMBER

SUBJECT

BASEDON - ST DRAWING NUMBER

Zz 4 ;
CHECKED BY. //’M\/ APPROVED BY : DATE

- Dcws 9 /26/09 I 7 4

RUG Do )

Ri,, = {a%%ﬁo(, f OL S0 4
2% - ,
He s "E’"‘\ S, 74

EMST  Rhwenst — 2\ (033)0 42)

SUNPARY .

Auw u@ 2.4 FT Sl 0.77 FT

Aur) Dsuind Oﬁ FT o 03 FT

€ QUATLON
(T 5

WEST  Ripoy wesr = £33 (0337 (0:63) =={ 2.9 f& '




TETRA TECH NUS, INC.

CALCULATION WORKSHEET ee 1o B
CLENT e ' JOBNUMBER EREE
SUBJECT ) :
H BASEDON — .DRAWING NUMBER ‘
BY” ‘ T cHECKED BY AR < 4 APPRO\'IE”!;BVI DATE
| Dew C]/aé /c@ 7 /a/za/pf/ = o ‘ _
CWATER,  ELE\ RﬂONS Q3er) )»J ‘Tﬂe STA6L NOOFL
MoTel. 20 whs ADDED To'' AU ELeUATIOVNS SO
. PR THAT THe(Zc SO ot Be AMY NeGATIVE MNvnBees ;:t
Wés‘a"r ) Q’l 6 U&V 4‘\ AL QUNUP ‘ KUU DMA/
sT“f‘xz_ aJMT ELeVRTIOU - Eleypaggu
Conm QI Tie) Ec_eJleN } S :
4‘35/0:6 - 17:742,4-= 217-6.9=
SouRGE 221 DePrH=7.2" 20:\ . 26X
ELeukn A Uz GPan cume - PBE
)':‘JA?% s‘cbf\‘io: é‘j‘;’f&;r 15 Ar\sm p Bt (o S eQUATd
RefF 2= .7~7 7.2320.5 @lgn&k@- ﬂi&wﬁfamf
(Mobe Cooktims) CREST /\w:faow ",
) o 01 ¥
@n277) " (60, W) (45 24)
MEAN HiGH 2422 Depr=7.2 2422424 zﬁm;a,qz
172072 @\u’\ kPO'U(
o get
(¢, =] (si¢%e) (7% o§
EasT  (Frevke 3) |
CuRee 277 2.1)0.6=3S et 2L1TH+0TT TIT 0.3
27.7-3.5 42 SUEST = 74
<» 42 2, 7) aveﬂ%clf?g‘r ;Luszfiuﬁ Ul
M 2422 @ Peprit 3.5 240017 28240
v 24.22=2,.5%,17 2494 23"(
\ ﬁg,:strT*"
(16, 20:5) (9,25) (37,23




TETRA TECH NUS, INC.

:CALCULATION WORKSHEET

__PAGE___ @""‘OF %7

"CLIENT

| JOB NUMBER

SUBJECT

_ Nowo) Stedion Newpert

BASED ON'

DRAWING NUMBER =~

" Pew ?hﬁ/'a& )

CHECKED BY.;

TZ(M \OLSDIOE

’ APPRQyED'BY

’ DATE -

e -
FiLe

| WBLAVE. I .

1 usw K10, )1J

L EeAST
»g wA USRG, IV

| e waY mhd.lu/

| d’F FAc ,ap.s o

: ‘AC_O‘U‘)”A’;N‘ e

SIRGE o

viEe AN

HléA ufsTefL

SuRE6 E

“SAFETT DlE o

2.5

A Hm# | 29

o u,)ﬁ"c?_

WAE FoReeS




TETRA TECH NUS INC.

CALCULATION WORKSHEET e 1 o v/

CLIENT JOB NUMBER
N cwo»\ S-\cc\rvoa /Ve uuper\'
SUBJECT
BASED ON . .D‘RA_W(N‘G,NUMBER
BY CHECKED BY APPROVED BY |£)ATE
Dew ‘1/16/0“3 lol20lo8 '

HIGH UPRUSH

- DEEP DOWNAUSH

=
N

Figure VI-5-104. IIIustratlon of flow nets ina homogeneous lsotroplc breakwater for

two instantaneous wave |

oad situations -

Figore | kfrzoe« peF 1)




o4

EM 1110-2-1100 (Part VI)

1 Jun 06

8) Up- and down- nush on impennéabla slopé

SwL

¢) Nustration of variation in intemal water tabls

Low permeabilty

m——r

L

swL

i

o) Reduced dowrrissh on low-Crested brealoeters,

: Hypothetical ainvup
-~ -/ onsiraight siope
Overtopping

£

6) Increase in down rush veleeitios due to reflection from parapet wall

""" Hypotheficat run-up on siraight stope

Figure VI-5-1. lllustration of runup and rundown (Burcharth 1993)
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Y - Axis

100

80 H.

(ft)‘: e

40

wave load east with surge to 7.7 el OFFTA PROP COND EAST
Ten Most Critical. C:EWAVSRG.PLT By: DCW 09-25-08 8:11am

—

FS I | I ] ! I
3.80 :

3.97
4.08
4.06
4.34
4.35
4.36

WO N O B

o
e
£
o

K wa
5
3 -
2‘,
o i I N I 1 L s 1
0 20 . o4 . .60 . 80 100 . -, 120 140
e Rt PCSTABLSM FS min=3.80 X—Axis (ft) 2
Soil Total Saturated Cohesion Friction “Pore < Pressire Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deq) Param. (psf) No.
1 120 130 0 30 0] 0 2
2 110 116 o] 27 0 o 2
3 50 68 446 24,9 0] o 2
4 103 127 0 41 0 0] 3
5 120 130 0 33 0 0 3

CASTABLE\EWAVSRG.DXF 9/25/2008 8:16:08 AM
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EWAVSRG.OUT

‘#% PCSTABLSM ** .

by

Purdue uUniversity

% ——S1ope Stab111ty Analysis--
simplified Janbu, simplified Bishop

or Spencer 3 Method of Slices

- ‘Run Date:

" ‘Time of Run‘

‘Run BY:
Input Data Filename:,
output:Filename:

P1otted Ooutput F11ename

09-25-08
8:11am
DCwW

.'fC:EWAVSRG.IN

-~ C:EWAVSRG.OUT
C:EWAVSRG. PLT

Nd by RO Yolzolos

'ﬁROBLEM DESCRIPTION wave load east with surge to 7.7 el

© OFFTA PROP COND EAST

‘BOUNDARY COORDINATES

10 Top Boundar1es ;

27 Total Boundar1es

Boundary X- Left

No. ; (ft)
1 .00
2 16.00°
3 . 25.00:
4 37.00
5. 42.00
6 50.00
7 ¢ 64.00
8 67 .50
9 72.50
10 76.50
11 .00
12 16.00:
13 37.00,.
14 25.00-
15 41.00
16 44.50
17 48.50
18 . 58.00
19 . 44,50
20 55.00
21 62.00
22 62.00
23 76.50
24 52.50
25 76.50
26 52.50
27 76.50

Y-Left X-Right

D (FO)
19.50 16.00
~20.50 25.00
- 21.00 37.00
'23.00 42.00
24.00 50.00
25.00 . 64.00
26.00 67.50
27.50 72.50
28.00 . 76.50
28.00 127.00
17.50 16.00
18.50 25.00
23.00 41.00
19.00 41.00
21.00 44.50
19.00 48.50
23.00 58.00
23.00 64 .00
19.00 55.00
19.00 62.00
©22.75 + 72.50
22.75 . 76.50
22.00  127.00
17.00 76.50

19.50 127.00

17.00 76,50 -

15.50 ~127.00

Soil Type
Below Bnd

NNWWNNENNSEDNNUINNR A AHR R
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EWAVSRG.OUT

ISOTROPIC SOIL PARAMETERS
5 Typegs) qf soil .

soil quai'ASaturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pef) =+ (pcf) (pst) ‘(deg)  Param; - (psf) ' No.

Fw. 1 120.0 130.0 .0 30.0 .00 .0 2
Swwsa®2 110.0 o 116.0 L0 0 270 .00 .0 2
pesT 3 50.0 68.0 446.0 24.9 .00 .0 2
R\PRAY 4 103.0 127.0 .0 41.0 .00 .0 3
Geaci w5 120.0  130.0 0. 33.0 .00 0 3

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric Surface No. 1 Specified by 6 Coordinate Points

Point X-wWater: ' ‘‘Y-Water i

NO. (ft) (o
1 L 00 o 1200507
2 16.00 . 120.50
3 25.00 21.00
4 42.00 ~24.00 ,
S £76.50 - 124,900 7
6 127.00 24.90

Piezometric Surface No. < 2 Specified by = 4-Coordinate Points

Point X-Water Y-Water
No. (fr) (fo)

1 .00 27.70

2 42.00 27.70

3 72.50 28.50

4 127.00 - - 24290

Piezometric Surface No. 3 Specified by 4 Coordihate Points

Point X-Water Y-Water
No. (fr) (fo)

Page: 2
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EWAVSRG .OUT

1 .00 27.70
2 42.00 27.70
3 64.00 26.00
4 127.00 24.90

searching Routine will Be Limited To_An Area Def1ned By 1 Boundar1es
of whic The F1rst 1 Boundar1es W111 Def]ect Surfaces Upward

Boundafy' XéLeftﬂ¥é .Yngft ; X R1ght Y- R1ght iT'QT

No. (fv) (ft) (ft) ) (Ft )
1 . .00 8.00 ;127.00 . oo

A cr1t1ca1 Fa11ure Surface Search1ng Method, Us1ng A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Po1nts Equa]]y Spaced o
Along The Ground Surface Between X .00 ft

’and X 35 00 ft
Each surface Terminates Between X = 70.00 ft.

and - X:= -95.00 ft...

Unless Further Limitations Were Imposed, The M1n1mum E1evat1on
At which A surface Extends Is Y = 8.00 fr. .-

2.00 ft. Line Segments Define Each fria1 Failure surface.
Following Are Displayed The Ten Most Critical .0f The Trial-

Failure Surfaces Examined. They Are Ordered - Most critical
First.

* * safety Factors Are Calculated By The Modified'Bishop‘Mefhbd *®

Failure surface specified By 35 coordinate Points -

Point X-surf Y-Surf
No. (fv fo)
1 15.56 20.47
2 17.47 19.88
3 19.39 19.34
4 21.33 18.84
5 23.28 18.40

Page:3




slice width
Ft(m)

No.

=
W

.4

25.24: 18.00
27.21: 17.66
29.19 17.36
31.17;. 17.12
33.16: 16.92
35.16; . 16.78
37.16. . 16.68
39.16: . 16.64
41.16: 16.65
43.15: 16.71
45.15. 16.81
47.15 . 16.97
49,13 17.18
51.12 17.44
53.09 17.75
55.06 18.11
57.02 18.52
58.97 18.98
60.90. 19.49
62.82" 20.04
64.73: 20.65
66.62" 21.30
68.49.; 22.00
70.35 22.75
72.18:. 23.54
74.00:, 24.38
75.79 25.27
77.56 26.20
. 79,30 27.18
¢ 80.83: 28.09
Circle Center At X = 39.9; Y =
xHE%E 3.796 k%
. Individual data on the: 57
water Wwater Tie
Force Force Forc
weight E Bot Norm:
Lbs(kg) Lbs( g) L
4.8 0.2 1.6
82.5 656.2 727.3
256.6 849.9 1009.7.
416.0 842.7 1074.4
413.6 73.3 96.5 .
514.9 761.5 1036.4
592.2 725.5 1037.5
90.1 101.5 147.8
827.2 809.5 1231.6
981.9 771.7 1271.6
1125.9 732.9 1305.3
1258.7 693.2 1332.8
1379.9 652.8 1354.0
1369.1 565.5 1261.5
120.0 46.5 107.4
1595.9 568.6 1377.4
1562.0 479.4 1272.4

RN RNNNNON RRE B
OONVOOOOONNWNIYL

EWAVSRG.OUT

95.7 an& Radius,

slices

Tie
e Force

coooooooooboooooo

Page 4

Y - = )

Y =Y=T=T=r=rr=r=r=r=r=r=r=r ==

Y= Y=Y =T-Y=Y-1-1-Y-T-1-T-T-T=T=T=

79.0 -
Earthquake
Force sSurcharge
Hor ver Load

bs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
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Y

135.
749.
1053.
1259.
619.
1907.
1302.
611.
835.
1075.
1877.
1773.
55.
1756.
849.
812.
1550
70.
761.
598.
829.
502.
705.
617.
623.
589.
96.
606.
611.
1103.
180.
770.
421.
317.
235.
74.
212,
305,
84.
1.

0
2
4
6
5
4
3
4
6
7
4
9
7
1
0
.0
3
7
4
7
5
4
8
6
1
9
1
5
9
5
3
5

6

6
6
0
6
8
8

5

38.
203.
264.
297.
140.
412.
265.
120.
160.
201.
347.
324.

10.
322.
157.
152.
297.

13.
150.
120.
169.

EWAVSRG.0OUT
107. : '
581.

794.

3 .
9
5
9
0
7
3
0
4
2
5
9
4
7
7
3
0
4
5
443.0
8
0
7
8
0
3
9
4
5
8
0
9
9
6
2
3
3
5
7

:0 g

OO0 000000000000000000000DRRDODCOTOOD00D
O 0000000000000 0000000000000000000000000

Failure surface specified By 28 Coordinate Points

4‘X-Surf

fo)

C vesurf

Fo

Y Y Y Y Y Y L oo e e e o - e o L o )

o000 O00000000000O00RD000000o0o000D

0000000000000 DO00000T0000000R0D000000D
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—_ o EWAVSRG.OUT
17 58.66 19.14
18 : 60.59 19.64
19 : 62.51 20.21
20 : 64.40 20.86
21 . 66.27 21.57
22 68.11 ° 22.36
23 69.92 23.21
24 71.70 24,13
25 73.43 25.12
26 75.13 26.18
27 - 76.79 & 27.29
iy 28 . - 77.79 28.03
" .icircle Center At X =! 46.5 ; Y= 70.4 and Radius,
T

3.895 ; '-}'}-.'.--:.-

Failure surface Sbecifiéd By 39 Coordinate Points

Point
No..

] xzsurff L y-surf

D

52.7

’o| av %7




wave load east OFFTA PROP .COND EAST
Ten Most Critical. C:EWAVMHW.PLT By: DCW 09-24-08 2:36pm

100 rR T I | | 1 |
1 289
3315
4 315
5 3a7
6 3.23
| 7 3.25
80 8 3.25 v -
10 3.30
60 - -
I — Axis
(ft)
40 - -
1
wa
2
3 -
2
0 . : L L I 1 B ] !
0. N 20 40 o 60 .. . . o800 100 » 1200 27140
o e ““PCSTABLSM FS min=2.89 " X—Axis .(ft) L ' ‘
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit_ Wt. Intercept Angle Pressure Constant Surface
No. (pcf) {pcf) - (psf) (deg) Param. (psf) )
1 120 130 0 30 0 0 2
2 110 116 0] 27 0 0 2
3 50 68 446 249 Q 0 2
4 103 127 0 41 0 0 3
5 120 130 0 33 0 0 3

CASTABLE\EWAVMHW.DXF 9/25/2008 8:17:00 AM
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EWAVMHW. OUT
** PCSTABLSM **

b

Y., .
Purdue University

--Slope stability Analysis--

SimpTlified Janbu, Simplified Bishop
or Spencer s Method of s11ce5 ,

Run Date:::.
Time of Run:
Run By:
Input Data Filename:
Output Filename: °

Plotted::Output F1iename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

10 Top Boundar1es
27 Total Boundaries

Boundary X-Left
No. (fod
1 .00
2 16.00
3 25.00
4 37.00
5 42.00
6 50.00
7 64.00
8 67.50:
9 72.50
10 76.50
11 .00
12 16.00
13 37.00
14 25.00
15 41.00
16 44.50
17 48.50
18 58.00
19 44 .50
20 55.00
21 62.00
22 62,00
23 76.50
24 52.50
25 76.50
26 52.50
27 76.50

i909 24~ 08 :

2:36pm
'DCW

C 1 EWAVMHW .

IN

“C:EWAVMHW.OUT
CLEWAVMHW. PLT

7 ‘'waveé-lodd '‘east - ¢ -
OFFTA PROP COND EAST

(fod (ft)

19.50 ‘:16.00
20.50  'i1.25.00
21.00 *37.00
23.00  472.00
24.00 50.00
25.00 64.00
26.00 67.50
27.50 72.50
28.00 76.50
28.00 127.00
17.50 16.00
18.50 *25.00
23.00 41.00
19.00 * 4100
21.00 ° 44.50
19.00 . 48.50
23.00 58. 00
23.00 64.00
19.00 55.00
19.00 62.00
22.75 72.50
22.75 76.50
22.00 127.00
17.00 76.50
19.50 . 127.00
17.00 76.50
15.50 127.00

5’Q‘afbﬂ.§lCA4 \o|30|08

Soil Type
Below Bnd

NINWWNNFRNN B RN ROUVTR R S s 1 SR
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EWAVMHW . OUT

ISOTROPIC SOIL PARAMETERS
5 Type(s) of Soil

Soil Total Saturated ‘Cohesion Friction Pore Pressure Piez.
Type Unit Wt. uUnit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) .. (deg) Param. (psf) No.
1 120.0 130.0 .0 300 .00 0 2
2 110.0 116.0 $0:, 027 0 ;000 o L0 2
-3 . .50.0 .. 68.0 446.0 - . . -;24.9 00 o 0 2
4 103.0 - 127.0 0. ...41.0 - -x00 a0 03
5 120.0 130.0 .0 33.0 .00 0 3

3 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED .-

Unit Weight of water = 62.40

Piezometric surface No. 1 Specified by 6 Coordinate Points

Point X-Water Y-water
NO. (fo) (fv)
1. .00 20.50
2 16.00 20.50
3 25.00 - 21.00
4 42.00 s 24,00
g 76.50 o 24 .90

12700 - 24.90

Piezometric Surf@ce No. 2 Specified by 4 Coordinate Points

Point X-water - Y-water

No. e S) o (FD)
1 .. .00 . 24.22
2 16.00 24.22
2 . 50.00 - 25.00

127.00 -~ 24.90

piezometric Surface No. 3 specified by 4 cCoordinate Points
Point X+wéter - Y-water
No. s (FE) LF)

" page 2
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EWAVMHW ouT

1 .00 24.22
2 16.00 24.22
3 37.00 23.00
4 127.00 24.90

Searching Routine will Be Limited To An Area Def1ned BYy 1 Boundar1es
of which The First 1 Boundaries W111 peflect surfaces upward

Boundary X-Left y-Left *X—Right Y- R1ght

No. (fv) (fo (D) ()
1 .00 8.00 ©127.00 - 8.00

A Critical Failure Surface Search1ng Method U51ng A Random®
Technigue For Generating Circular 5urfaces, Has Been Spec1f1ed

100 Trial Surfaces Have Been Generated.

10 surfaces In1tiate”From Each of iO Po1nts Equa11y Spaced
Along The Ground Surface Between X .00 ft.

0

and X 35.00 ft.
Each surface Terminates Between X = 70.00 ft.

and X 95.00 ft.

unless Further Limitations Were Imposed, The M1n1mum Elevation
At wh1ch A Surface Extends Is: Y = 8.00ufi. b

‘2.00-ft,’LineﬁSegmehtS>DefiheﬂEach‘TrfalvFaiTUre:Surface;
Fo11ow1ng Are D1sp1ayed The ‘Ten Most Cr1t1ca1 of The Tr1a1

Failure Surfaces Exam1ned They Are Ordered - Most Cr1t1ca1
F1rst :

i,

* * safety Factors Ate ca1cujated By.%hejModified'Bishop Method * *

Failure surface specified By 28 Coordinate Points

point x-surf  y-surf

No. R ()
1. . 27.22 21.37
2 ©.29.10 20.68
3 ©31.00 20705
4 32.92 19.50
5 " 34.86 19.02

Page 3
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. Circle Center At X =

Slice width

No.

OCONRNIVIAWN

Ft(m

HEONN RBORN B RN NRER RR

w\IWOOOONW\IOW\ImONOmNOkQN\IQQEDV

*%
3+
*

Individual data on the

weight

Lbs(kg) Lbs(Eg) L

365.
201.
390.
790+
2 973.
97.
1051.
1316.
- 156-
732.
591.
1397.
223.
1707.
1521.
236.
1105.
687.
1790.
1761.
234.
1469.
1080.

mmbHHmwNNmmhhamwNoNHmwm

2.885

wate

OooooowwHHNmmmwwOHaowAN

r

EWAVMHW OUT

Edn

water
Force Force

Bot

378.
160.
380.
: 669

. 730.

68.
713.
824.
< 94
428.
334.
761.
118
894.
778.
119.
553.
339.
873.
843.
111.
693.
507.

NN BROOOWSNNOO00W AR NG R 00UILO & 00 W

51

‘Tie
Forc
Norm

Page 4

Tie -
e Force
Tan

CO00000C000000000000000D

slices

0000000000000 000000000

70.4 .and Radiqs,

CO0000000000000000000000

bsgkg)bes(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

obboobbooobbbbobbbbobooo

52.7
-sEarthquake~' ;
Force Surcharge
Hor ver Load

CO000000000000000D000000

26 oF %)




[
OWRANWWRIONONRNONUNTWE DL NOD B g~

1.
1.

1.

Failure surface specified By 35 Coordinate Points .

532.
214.
1270.
285.
673.
20.
335,
©.7699.
226.
243.
821.
- 335!
116.
663.
385.
90.
962.
505.
383.
350.
150.
108.
94.
479.
223.
28.
42.

Point

QWOOONNFHNNNEGOROWWOWOINNNNN VI

X-surf

(ft)

Y=t 1-1-T-T-T-r =l l-T-1=T=T-T=F=F=T=T=T=T-1=

COOOONRNNRNWNNNNNONGOWO A BO W

y-surf

(ft)

EWAVMHW . OUT
248.3 o
100.
597.
136.
323.
10.
_16l.
“ 336.
107.
111.
344,
125.
42.
219.
114,
.26,
247.
103.
59.
35.
7.
1.

SO PCCOO000000000D0000000SoD

CO000000C000000COOOOOOODOOOO.

LY Yy Y Y Y=Y oY Y o Y Y Y Y Y - LT

Y 000000000t 000000000000000

Y= ot ot o b L b L T L T T T T - T
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30 72
31 74
32 75
33 77
34 79
35 80

circle Center At

EWAVMHW,, OUT

.18 23.54
.00 24.38
79 25.27
.56 26.20
.30 27.18
.83 28.09

x‘é 39.9>; Y = QS}?% and Radius, Q79.0'

EHkE 2.897 317

Failure surface Specified By 39 Coordinate Points

Point “-x-surf vy-surf

NO. S (D) (ft)
1 3.89 19.74
2 5.79 1912
3 - 7.71 18.55
4 ' 9.64 18.02
5 - 11.58 17.54
6 13.53 17.10
7 15.49 16.71
8 17.46 ©16.37
9 19.44 16.07
10 21.42 15.82
11 23.41 15.62 |
12 25.41 15.47
13 27.40 15.36
14 29.40 15.31
15 31.40 15.30
16 33.40 15.33
17 35.40 15.42
18 37.40 15.55
19 39.39 15.73
20 41.37 15.96
21 43.36 16.24
22 45.33 16.56
23 47.30 16.93
24 49.25 17.35
25 51.20 17.81
26 53.13 18.32
27 55.05 18.87
28 56.96 19.48
29 58.85 20.12
30 60.73 20.81
31 62.59 21.55
32 64.43 22.33
33 66.25 23.15
33 68.05 24.02
35 69.84 24.93
36 71.59 25.88
37 73.33 26.88
38 75.04 27.91
39 75.17 28.00

circle center At

X = ._30.8 ;Y = iﬁ99¢1 and Raﬁius, 83.8 -

Page3§f




SECTION West Wave force OFFTA PROP COND .WEST
Ten Most Critical. C:WEWAV8.PLT By: DCW 09-17-08 1:48pm

100

# FS ' l 1 —

1 226

£ 226

3 230

4 2.36

5 2.48

6 258

7 258

1.8 289 .
75 10 3.02 |

Y — Axis et iel e v s o ¥
m 0 o i

o b o e B L L
0 25 50- 7% 21000 125
PCSTABLSM FS min=2.26 X-Axis (ft) o

Soil Total Saturated Cohesion Friction Pore Pressure Piez.

Type Unit Wt Unit Wt. Intercept . Angle Pressure Constont Surface

No. (pcf) (pcf) {psf) (deq) ’ Parom. (psf) No.

1 120 130 o) 30 0 0 2

2 110 116 0 27 0 0 2

3 103 127 (1] 1 0 0 3

4 - 120 130 0 33 0 0 3

C:A\STABLE\WEWAV8.DXF 9/25/2008 7:54:36 AM
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WEWAVS . OUT
** PCSTABLSM **
N
Purdue University

‘ --STope Stability Analysis--
_ Simplified Janbu, Simplified Bishop
: or Spencer s Method of Sliices

Run, Date: : e 09—17—08

Time of Run: ', _ 1:48pm

Run By: ] DCW 3 ' ‘

Input Data Fi ename C:WEWAVS.IN \

output Filename: . = C:WEWAVS8.0UT \\ d‘ \7‘/ R \0\30608

Plotted 0utput F11ename C:WEWAVS.PLT

‘PROBLEM DESCRIPTION ' SECTION West Wave force
S f ' OFFTA PROP COND WEST

; .

EBOUNDARY'COORDINA:ﬂSE

"7 Top  Bou ies’
20 Total Boundar1es

Bqundary X- Left ¢ vY-Left X-Right Y-Right Soil Type
" No. : (ft) o C(f) (o) (ft) Below Bnd
1 1,00 * +17.00 22.00 20.50 4
2 22.:00 20.50 45.00 24.00 3.
3 45.00. . © 24.00 58.50 25.50 3
4 58.50. ; 25.50 60.00 27.00 3
5 60.00; 1 27.00 84.00 27.00 3
6 84.00  : 27.00 94.70 27.10 1
7 94,70 27.10 - 124.00 28.40 1
8 .00 £ 15.00 22.00 18.50 2
9 45.00 24.00 53.00 20.00 3
10 22:00 20.50 29.00 20.40 4
11 29.00 20.40 53.00 20.00 2
12 22.00 18.50 29.00 20.40 2
13 53.00 20.00 58.50 25.50 3
14 53.00 20.00 73.00 20.00 -2
15 73.00 20.00 75.00 21.00 2. .. A
16 75:00 21.00 77.00 22.00 1 ‘
17 84.00 27.00 87.00 23.50 3
18 77.00 22.00 84.00 22.00 1
19 84.00 22.00 87.00 23.50 )
20 75.00 21.00 124.00 23.00 2

ISOTROPIC SOIL PARAMETERS

4 Type(s) of soil
Page 1




WEWAVS. OUT

Soil Total ::Saturated Cohesion Friction Pore - Pressure :‘Piez.
Type Unit wt. Unit Wt. Intercept Angle Pressure Constant:Surface
No. (pcf) (pct)  (psP) ~(deg) Param. (psf) No.

120.0 130.0 0 30.0 .00 .0
110.0 116.0 .0 27.0 .00 .0
103.0 127.0 .0 41.0 .00 .0

2 320.0 & 5130:0. .00 3300 - 000 a0

EETU N

3 PIEZOMETRIC SURFACE(S) HAVE BEEN  SPECIFIED:

Unit weight of Water =::62.40 @ i 7y

Piezometric surface No. 1 Specified by 4 Coordinate Points

T

Point X—Waterk“‘J Y—Wafer‘
No. _(ft) B (Ft)
1 .00 - +20.50
2 21.50 20.50
2 45.00 24.00

2t 124000000 124,300

Piezometric Surface No. 2 Specified by 5 Coordinate Points

Point - X-Water Y-water
No. (fo) (fv)

1. e .00 o 27570
2 22.00 27 .70
3 60.00 30.10
4 84.00 27.00
5 124.00 024730

Piezometric surface No. 3 Specified by 4 coordinate Points

Point X-Water Y-Water -
No. (ft) (ft) -
1 .00 27.70
2 22.00 27.70
3 45.00 24.00
4 124.00 24.30

Searching Routine will Be Limited To_An Area Defined By 1 Boundaries
of which The First - 1 Boundaries wWill.Deflect surfaces Upward
Page: 2
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WEWAVS. OUT
Boundary. X-Left Y-Left: - X-Right Y-Right "oy -
~ooNow (fe) - (fo) - (fB) F T e
1 .00  8.00  124.00  8.00

A Critical Failure surface Searching Method," Using A‘Randqm_
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Peints Equally Spaced
Along The Ground Surface Between X = 00 ft.

and X = 50.00 ft.
Each surface Terminates Between X = 60.00 ft.

and X = 110.00 ft.

unless Further Limitations were Impbsed, The Minimum Elevation
At which A surface Extends Is Y = 8.00 ft. .. :

2.00 ft. Line segments Define Each Trial Failure Surface.

Following Aré4bi§b1éygd The Ten Most Critical of The Tfiéi |
Failure Surfaces Examined. They Are Ordered - Most Critical
First. : ; : ,

* * safety Factors Are Calculated By The Modified Bishop Method * ok

Failure surface Specified By 23 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 33.33 22.22
2 34.90 20.98
3 36.55 19.86
4 38.29 18.87
5 40.11 18.02
6 41.98 17.32
7 43.90 16.77
8 45.86 16.36
9 47.84 16.12
10 49.84 16.03
11 51.84 16.09
12 53.83 16.31
13 55.79 16.69
14 57.72 ¢ 17.22

of 37




WEWAV8 . 0UT
9

15 59.60 17

16 61.42 18.73

17 63.17 19.69

18 64.84 20.79

19 66.42 22.02

20 67.90 23.37

21 69.27 24.82

22 70.52 26.39

23 70.94 27.00 o

Circle Center At X = 50.0 ; = +.41.5 and-Radius, 25.5 "
khk 2_256 Tkh%

Individual data on the 30»,slices

Pt .+ Water. iwater® Tie. - “Tie = . Earthquakes .7
Force - Force Force Force Force  Surcharge
Slice width Weight “Top Bot Norm -  Tan _ Hor ver Load
NO. Ft(m)  Lbs(kg) Lbs(kg) Lbs(Ckg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 1.6 147 .4 331.1 511.3 .0 .0 .0 .0 .0
2 1.0 248.6 190.3 374.5 .0 .0 .0 .0 .0
3 .6 206.7 106.6 404.9 .0 .0 .0 .0 .0
4 1.7 752.3 252.3 1159.6 .0 .0 .0 .0 .0
5 1.8 1039.0 198.3 1287.8 .0 .0 .0 .0 .0
6 1.9 1309.6 136.1° 1398.9" .0 S0 L0 Qv .0
7 1.9 1555.4 67.1 1492.1 .0 .0 .0 .0 .0
8 1.1 973.2 5.5 872.3 .0 .0 .0 .0 .0
9 .9 792.5 .0 694.6 a0 .0 %0 EEN ) .0
10 2.0 1914.0 .0 1622.9 S0 .0 .0 L0 .0
11 2.0 2012.6 .0 1659.6 .0 0 .0 .0 .0
12 2.0 2063.3 .0 1676.9 .0 .0 .0 .0 .0
13 1.2 1205.7 .0 978.8 .0 .0 .0 .0 .0
14 .8 859.0 .0 695.8 .0 0" .0 0 .0
15 2.0 2016.8 .0 1652.8 S0 .0 c .0 .0 .0
16 1.3 1258.6 .0 ~1053.9 0 .0 .0 .0 .0
17 .7 663.4 .0 557.7 BN 00 .0 A .0
18 .8 752.8 .0 651.7 W0 .0 .0 .0 .0
19 1.1 1086.6 .0 899.4 2.0 .00 .0 .0 .0
20 .4 411.4 .0 330.0 .0 .0 .0 .0 .0
21 1.4 1427.8 .0 1121.7 .0 .0 2.0 .0 .0
22 1.8 1594.5 .0 1311.3 L0 .0 .0 0 .0
23 .5 391.6 .0 340.3 L0 0 - 0 0 .0
24 1.2 924.1 .0 330.3 .0 .0 .0 0 .0
25 1.6 1011.4 .0 333.6 .0 0 0.0 L0 .0
26 1.5 705.2 .0 173.7 0 .0 .0 .0 .0
27 .7 234.6 .0 22.3 R 00,0 .0 .0
28 .7 180.6 .0 .0 .0 000 0 .0 .0
29 1.2 179.4 .0 .0 .0 .0 .0 .0 .0
30 .4 13.2 .0 .0 T .0 .0 N .0

Failure Surface:.Spec¢ified By 21 Coordinate Points:

Point X-surf Y-surf
NO. (fo) (fe)
1 33.33 22.22

Page 4
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WEWAVS . OUT
2 34.82 20.88 =
3 36.42 19.69
4 38.13 18.66
5 39.94 17.80
6 41.82 17.11
7 43.76 16.62
8 45.73 16.31
9 - 47.73 16.20
10 49.73 16.28
11 51.71 16.55
12 53.66 17.01
13 55.55 17.66
14 57.37 18.49
15 59.10 19.49
16 60.72 20.66
17 62.23 21.97
18 63.60 23.43
19 64.82 25.01
20 65.89 26.71
21 66.03 27.00

circle Center At X = 47.9 ; Y'= 36.8 and Radius, 20.6

Lo RER LD DED  ETE

Failure surface specified By 19 coordinate Points

Point L X=-surf:: Y-surf
No. T (fFY) ()
. 38.89 23.07
2 40.37: 21.72
3 o 41,98 20.54
4 n. 43,71 19.53
5 . 45.53: 18.71 P Soabu L L
-6 47 .43 . 18.10 T : T L
7 49,39 17:.68 S : : i
8 51.38 17.48
9 53.38: 17:.49
10 55.37: 17:..71
11 v 57.32¢ 18.14
12 59,22 18.78
13 ~. 61.03+ 19.62
14 - 62.75 20.64
15 . 64.35 21.84
16. 65.82 23:..20
17. 67.13+ 24.71
18 ©68.27 26.36
19 68.62 " - 27.00
circle Center At: X.= 52.3 ; Y.=  36.3 and-Radius, . 18.8 .

xEuEX 2.299 **-.'.-

Page 5




SECTION West Wave force OFFTA PROP COND WEST

100

Ten Most Critical. C:WEWAV10.PLT By: DCW 09-17-08 2:16pm

FS ' ' 1
2.29

2.39
2.51
2.53
2.56
2.59
2637 | . .

10 2.63

[o RN RO RS ISR

75

w SOF o

2
o b ' L S L -
0 25 50 - 75 - 100 125
PCSTABLSM FS min=2.29 X~Axis (ft) S
Soil Total Scturated Cohesion - Friction Pare Pressure Piez,
Type Unit Wt, Unit Wt. Intercept Angle Pressure Constont Surface
No. (pcf) (pcf) (psf) (deq) Param, (psf) No.
1 120 : 130 0 30 0 o} 2
2 10 16 0 27 0 0 2
3 103 127 0 41 o} o} 3
4 120 130 0 33 0 0 3

CASTABLE\WEWAV10.DXF 9/25/2008 7:53:27 AM

'Lgao ¢2
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WEWAV10.0UT
** PCSTABLSM **
| by |
Purdue University

; --STope Stab111ty Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: RS 09-17-08

Time of Run: Y ¥ 2:16pm

Run .By: 1 . pDCw 10 Qkﬂ ;ZCAA

Input Data Fi ename - C:WEWAV10.IN o

output Filename: : C:WEWAV10.0UT b" ! l30l08

P1otted Output F11ename C:WEWAV1O.PLT

PROBLEM DESCRIPTION | SECTION West Wave force
. " | OFFTA PROP COND WEST

BOUNDARY COORDINATES

‘7 Top Boundar1es
20 Tota1 Boundar es

Boundary - X-Right Y-Right soil Type
‘No. (fo) (ftd Below Bnd
‘1 22.00 20.50 4
2 45.00 24.00 3
3 58.50 25.50 3
4 { 60.00 27.00 3
‘5 : 84.00 27.00 3
‘6 ; 94.70 27.10 1
7 : 124.00 28.40 1
8 22.00 18.50 2
2.9 53.00 20.00 3
10 29.00 20.40 4
11 53.00 20.00 2
12 29.00 20.40 2
13 58.50 25.50 3
14 73.00 20.00 2
15 75.00 21.00 2. ..
16 77.00 22.00 1 -
17 87.00 23.50 -3
18 84.00 22.00 1.
19 87.00 23.50 -
20 124,00 23.00 2

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil
Page 1
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WEWAVl0.0UT

Pressure Piez.
‘Angle Pressure Constant ‘surface

Soil Total Saturated coheswon Fr1ct1on Pore
Type Unit Wt. Unit wt. Intercept

No. (pcP) (pct) (pst) (deg) Param. (psf) No.
1 120.0 130.0 0 30.0 .00 .0 2
2 110.0 ~ 116:0 0 27.0 00 002
3 1030 ~:7127.0 0 41,0 00 .0 3
4 120.0 130.0 .0 33.0 .00 .0 3

3 PIEZOMETRIC SURFACE(SZ) 'HAVE BEEN SPECIFIED

‘Unit weight of water = 62.40"

Piezometric Surface No. 1 Specified by 4 coordinate Points

Point > " - X+Water ,Y -Water
No. (ft) LLCFY)
1 .00 20.50
2 21.50 7 +120.50
3 45.00 24.00
4 124.00 24 .30

Piezometric -surface No.-

2 specified by 3 ‘Coordinate Points =

Point - X-Water Y-Water _
“No. e )
1 .00 24.22
2 59.60 26.60
3 124.00° 24.30 ¢ °

~ Piezometric surface No.

Point X-water Y-water
No. (ft) (ft)
1 .00 24.22
2 37.00 23.20
3 45.00 24.00
4 124.00 24.30

3 specified by 4 Cbordinate.Points

SeaPchjn Routine wWill Be Limited To An Area Def1ned By 1 Boundaries
of which The First 1 Boundar1es W111 Def1ect Surfaces Upward

Page 2
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WEWAV10,0UT
Boundary X-Left Y-Left X-Right Y-Right
No. (fv) (fr) (fo) (ft)

1. ..00 . 800 .124.00 800 . .

A-Critical Failure surfacq:Searching Method, Using A Random_
Technique For Generating Circular sSurfaces, Has-Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = .00 ft.
and X'= 50.00 ft.
Each Surface Terminates Between X = 60.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At which A surface Extends Is Y =.:8.00 ft. ' o

2.00 ft. Line Segments Define Each‘Tfja1 Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial

Failure :Surfaces Examined... They Are Ordered - Most Critical
First.

* * safety Factors Are Calculated By The Modifiéq Bishop Method * *

Failure surface Specified By 24 Coordinate Points.

pPoint X-surf Y-Surf
No. ft) (ft)
1 22.22 20.53
2 24.02 19.65
3 25.86 18.88
4 27.75 18.21
5 29.67 17.65
6 31.62 17.20
7 33.59 16.87
8 35.58 16.64
9 37.57 16.53
10 39.57 16.54
11 41.57 16.66
12 43.56 16.89
13 45.53 17.24
14 47.47 . 17..70
15 49.39 18.27
16 51.27 18.95




Slice width
NO.

WEWAV10.0UT

438.
1591.
1495.
1373.

17 53.11 19.74
18 54.90 20.63
19 56.64 21.62
20 58.32 22.71
21 59.93 . 23.89
22 61.47 25.16
23 62.94 26.52
24 63.40 27.00
Circle Center At X = 38.5 ; Y= 51.4 and Radius, 34.9
Fhd 2_293 Ti%x
Individual data on the 36 slices
water water Tie Tie Earthquake ,
Force Force Force Force Force  Surcharge
weight Top Bot Norm Tan Hor ver Load
Ft(m) Lbs(kg) tbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg
.1 .2 15.1 16. .0 .0 .0 .0 .
1. 133. 314. 418.
158. 147. 241.
1. 236. 152. 402.
1. 620. 267. 841.
1. 517. 155. 595.
. 308. 75. 331.
1. 1023. 191. 999,
2. 1200. 150.0 1058.
2. 1351. 106 1103.
1. 1040. 48 806.
. 433. 13 327.
2. 1565. 38 1150.
2. 1626. 24 1152.
2. 1654. 11 1140.
1. 1210. 820.
1.
1.
1.
1.

» 1] a - L[] H H H'_l
VO R WRKRWHNWANWUHNOOOUIROOONAOOOWOO 0N

R
BRRNUVIOOWWOROOOHORRO N ARG WD OO U100 U O
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o
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o
==Y Y=Y YoYoY=Y=T=Y=T=T=T=T=r=T=T=Y=t=r=T= =TTt == == = 1=
0000000000000 0000DD0ORDODOD

OO0 00000000 OOEO WM b 000 S ~I O B UTO IO
©
(¥,
o

Failure sSurface Specified By 23 Coordinate Points
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LIMIT OF EEL GRASS

LIMIT OF DISTURBANCE:

MEAN LOW WATER
LEVEL [0.76 FEET)
{LOCATION APPROX.)

©
I
(&)
@
=
=
z
©
S
N 157003 <
— o
=3
£
_____ (=
| ; S PR, e z
Y 24" DIA, RCP. 3
F e
o —_—— I
- /
] b O — e STONE REVETMENTC@M S ;
@ x
1w e i .
B e Tl i
[ e . P |
X i LECEND:
A . ;
= l ; DASTNG ROCKY SHORE
g / 1 RE-USED ROCKY SHORE MATERIAL
APPROXMATE OFFTA (RESTORED ROCKY SHORE)
KXY
e¥e%s
| ’:‘:‘:‘: RE-USED RIPRAP MATERIAL
EXPOSED REVETMENT STORE
o B €5 GRASS BED
TRANSFORME]
)
o 0 »
& X0 o SoRLE P FEET
| w oo A B ! - ) I NOTE: BASE MAPPING IS DESICN DRAWING C-5
| WARK | DATE | DESCRIPTION I BY DAE. 708
FROJECT NO.: 1°260632
“ TETRA TECH LIMIT OF EXISTING AND FINAL LIMITS OF DESINED 87, WS
COASTAL BEACH — WEST OFFTA [oRawn BY: _84]
¢ Midiratath . NAVAL STATION NEWPORT CHECKED BY: Dew,
& 661 ANDERSON DRIVE - FOSTER PLAZA 7 NEWPORT. RHODE ISLAND SHEET: 1 _OF 5
& PITISBURCH, PA 15220
T. (412) 921-7080 | F: (412) 9214040 FIGURE 1
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[&X]

(@]

AREA OF NEW COASTAL BEACH

AREA OF EXISTNG BEACH_. 26,879 11" : 082 e
AREA OF DISTURBED HEATH_ 12,082 1 : 0.27 Ac.
AREA OF RESTORED BEACH_ 1 027 Ac
AREA OF NEW BEACH . 018 Ae

TOTAL AREA OF FINAL BEACH

EXISTING COASTAL BEACH

BANK RUN SAND AND GRAVEL
(NEW/RESTORED COASTAL BEACH)

RE-USED ROCKY SHORE MATERIAL
{RESTORED ROQKY SHORE)

EXPOSED REVETMENT STONE

RE-USED RIFRAP MATERIAL

NOTE: BASE MAPPING IS DESIGN DRAWING C-6&

"CURFRRE SCAE W AT

MATCHLINE WITH DRAWING NUMBER C-5

A 157250

£ amsmn

© 50

=z

N 157280
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~ 157000
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Ry Nk
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CONCRETE

ND
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@’émnz REVETMENT
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|
I
|
I
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STONE REVETMENT
c-8 EAST

TETRA TECH

wwrw. tetratech.com

— M letrle e
661 ANDERSON DRIVE — FOSTER PLAZA 7

r URGH, PA 15220

T (#12) 921-7000  F: (412) 9214040

/— COASTERS HARBOR—/

& sz

[ SATE [DESCRIPTION

NAVAL STATION NEWPORT

NEWPORT, RHODE ISLAND

LIMIT OF EXISTING AND FINAL LIMITS OF
COASTAL BEACH — EAST OFFTA

DATE: S/24/08
PROJECT NO.: 11260632
DES GNED BY: WS
DRAWN AY BH
(CHECKED BY: DCW.
SHEET: 20 OF &

FIGURE 2
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i ] 4 157280

s HERACRNSETT 8av—
] ’ »
L ] & 7 L}
LIMIT OF EEL GRASS

10 2 .qu‘r OF DISTURBANCE

MEAN LOW WATER
LEVEL (0.78 FEET)
(LOCATION APPROX.)

MEAN HIGH
WATER LEVEL
(4.2 FEET)

b
EXISTING EDGE OF iy
MANMADE SHORELINE i
. “

I>

b
Q
1
]
@
=
5
T
o
F
s 2 =
n 157000 A 57000 é
[=]
E £eND.
z
¥ — exse Rooer sHore
24" DIA, RCP =) e
% = =
<=3 1k = | RE_USED ROGKY SHORE WATERAL
— A P S oliE AR < (RESTORED ROCKY SHORE)
WEST
EXPOSED REVETMENT 1~ SEPARATION GEOTEXTILE, @ RE-USED. RIPRAP WATERIAL
STONE Dgg = 217 PLACEMENT s
- O —
FEL GRASS BED
RFACE SEDWIENT SAWPLE LOCATION
o (a 0.5 2001, 2002
I: AR OXM TE OFETAS » SURACE A e SEOMENT SAUPLE LOCATON
{pROKER) > PLANKED PHASE 2 GROUNDWATER, SAMPLE
v STATION (EXISTING WELLS)
SEOMENT SAMPLE LOCATION 1298
‘ B svom smamoy oeees UNRESTRICTED RECREATIONAL PRG
| f » o
7y TG SN T
| 2
155750 ‘ ! i e | NOTE: BASE MAPPING IS DESIGN DRAWING C-5
f BATE IBESG“P'HON i-Y DATE: 9/24 /08
1 3 PRO.CT ND. 11200832
E TETRA TECH LIMIT OF PROPOSED REVETMENT TOE AND OESIONED Bv. Tws
EXISTING EDGE OF DEBRIS — WEST OFFTA DRAWN BY: BH
E i e NAVAL STATION NEWPORT CHECKED BY: _ DCW
3 . . e
5 561 ANDERSON DRIVE — FOSTER FLAZA 7 NEWPORT, RHODE ISLAND SUEEES e
5 PITTSBURGH, PA 15220
w T (412) 921-7000 | F: (412) 021-4040 FIGURE 3
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AREA OF NEW COASTAL_BEACH

26,870 1t* ; 052 Ae.
12,082 V' ; 0.27 Ac.
1716 #* ¢ 027 Ac.
8712 < 018 Ac.

36,228 4 : 083 he.

AREA OF EXISTNG BEACH_.
AREA OF DISTURBED BEACH
AREA OF RESTORED BEACH....
AREA OF NEW BEACK _—__.
TOTAL AREA OF FINAL SEACH

LI R exsTNG COASTAL BEAGH

BANK RUN SAND AND GRAVEL
(NEW/RESTORED COASTAL BEACH)

RE-USED RIPRAP MATERIAL

o SURFACE SEDIMENT SANPLE LOCATION
X {0-0.5") 2001, 2002
LOCATION (0~0.51.8-2.0) 2001, 2002

2 CROUNDWATER SAMPLE

»

@ SURFACE AND DECP STOMENT SAMPLE

@ PLAWNED PHASE
STATION (EXSTING WELLS)

SEOMENT SAMPLE LOCATION 1996

SHAOED STATION EXCEEDS UNRESTRICTED
RECREATIONAL. PRG

NOTE: BASE MAPPING IS DESICN DRAWING C~6
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www.tetratech com

MARK CESCRIPTION

BY

LIMIT OF PROPOSED REVETMENT TOE AND

EXISTING EDGE OF DEBRIS — EAST OFFTA

NAVAL STATION NEWPORT

NEWPORT, RHODE ISLAND

o
The: 708 ]
PROJECT NO. 11200632
IDSSIGNED 8Y: TWS

DRAWN 8Y: B4
CHELKED LsY: DewW.
SHEET: 4 OF 5
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EXISTING GROUND SURFACE
fsee "{GTE.z {SLOPES AND ELEVATIONS VARY)
3 F v;—(tT ELEVATION VARIES
; T
§€|1L it /o ewa e ELEVATION vARIES

Sses g

B HS -

;"‘ “y\?‘.}‘ 3 / I/V- VARIES S~ — _ SEENTEN \\ BAGKFILL WITH EXISTING

_/‘\ % ,q?,\, 7 MN s e RIPRAP MATERIAL

. ELEV. VARIES = W e EXISTING CRADE
) Eev - 3 Py SPEETR = 3 \
P ST e
SEPARATION CEQUEXILE — wiosel!
EprERaEaIO PN oot
2.8' {SEE NOTE 3) ~Z =%y
ELEV. = —12" G D

BACKFILL WITH EXISTNG
ROCKY SHORE MATERIAL

E£X5TING GRADE (SLOPES
AND ELEVATIONS VARY)

=
i

S Ty e
INTERIM GRADE 7] /p't\ -
INTERM GRADE REv. - 2 Fn T e
NOTES: 1) BACKFILL TO EXISTING GRADES TO PROVIDE A MINIMUM OF 2 FEET OF H IT SEE GEMERAL NOTE 12
FILL OVER ENTIRE STONE REVETMENT TOE STRUCTURE. AT WATERWARD A oreveorn
EDGE OF TOE STRUCTURE CONTINUE FILLING DVER YOE STRUCTURE SEPARATION GEOTEXTILE —— i
PROVIDING A MINIMUM SLOPE TOWARD THE WATER OF 1% LACENENT: } A\
N INTERIM GRADE

2.) FLANK PROTECTION NOT SHOWN ON C—4 INTERIM GRADES. REMETMENT RTONESS /
= SECBE

3) HEVETMENT WORK (S INCREASED FROM 2.0' TO 2.5' ON EASTERN END R SEOTEATLE
QF THE REVETMENT 7O PROVIDE FLANK PROTECTION. FULL THICKKESS
OF FLANK PROTECTION MUST EXTEND A MINMUM OF 2.5 FEET ALONG
REVETMENT LENGTI PRIOR TO TRANSTTION TQ REVETMENT THICKNESS

el STONE REVETMENT WEST @
STONE REVETMENT EAST CE NOT To SCALE &

NOT 10 SCALE

15'-0" ROLL WIDTH (SEE NOTE 1)

24" 3-0

T

C=8[C-8

i

QVERLAP FoL I QVERLAP

8'—0" OF COVERAGE {SEE NOTE 1)

15'~0" ROLL WIOTH (SEE NOTE 1)

SECTION A—A

NOTE:
1) ROLL WIDTH MAY VARY.

SEPARATION GEOTEXTILE PLACEMENT DETA %

H NDT TO SCALE i
4 -6
i c-8
2 [MARK| DATE [DESCRIPTION = BY TaTE, 9/24/3'
3 PROJECT NO.. 11250632
i T | TETRA TECH CONSTRUCTION DETALLS e
; NAVAL STATION NEWPORT s s
; e RS dket co NEWPORT, RHODE ISLAND T o
! 561 ANDERSON ORIVE — FOSTER PLAZA 7 —
i X T (412) 921—7“0’?9%”i E:A (4‘1552‘9)2\—4040 FIGURE 5

a 1 = i A = T






