Application No. 18655-2 Agenda Item No. 8B

Meeting of the Central Valley Flood Protection Board
November 16, 2012
Staff Report
California Department of Transportation, District 3
Revised Permit for State Route (SR) 65 Crossing at Coon Creek, Placer County

1.0-1TEM
Consider re-issuance of Permit No. 18655-2 with revised permit conditions and one

additional variance to California Code of Regulations, Title 23 (CCR 23) Standards, 8
128 (a)(1) concerning backfill requirements (Attachment B).

2.0 — APPLICANT

California Department of Transportation (Caltrans), District 3

3.0-LOCATION

The project is a component of the State Route 65 Lincoln Bypass at the Coon Creek
crossing, east of North Dowd Road, north of West Wise Road, south of Waltz Road,
about 25 miles (40.3 km) northeast of Sacramento, in western Placer County (see
Attachment A for Location Maps).

4.0 - PROJECT DESCRIPTION

The project description approved at the July 27, 2012 Board meeting as Agenda Item
No. 8A, is as follows and has not been revised:

The proposed work is for a cast-in-place/prestressed concrete box girder left bridge (19-
0195L) crossing Coon Creek in Placer County. The bridge will have two 11.8 ft. travel
lanes and 7.9 ft. left and 9.8 ft. right shoulders, for a total width of 44.3 ft. The bridge
will be divided into five spans each (one at 49.2 ft., one at 65.6 ft., one at 75.5 ft. and
two at 101.7 ft.) for at total bridge length of 393.7 ft., supported on concrete piers and
Steel H-piles at all support locations. The superstructure depth will have a total
thickness of 3.94 ft. Total embankment is measured 30 ft. from the beginning and end
of the bridge, consisting of approximately 4400 CY.
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Caltrans is also requesting an additional variance, per CCR 23, 811(b), to the backfill
requirements outlined in CCR 23, 8128(a)(1). See Section 5.3.1 — Backfill Variance
herein for specific details.

5.0 — PROJECT ANALYSIS

5.1 — Authority of the Board

e California Code of Regulations, Title 23 (CCR 23), 86 — Need for a Permit; 811 —
Variances; 8121 — Erosion Control; 8128 — Bridges; 8131 — Vegetation

e The proposed project encroaches upon a Regulated Stream per 8112, Table 8.1
of CCR 23 and is maintained by the Placer County Flood Control District.

5.2 — Project Background

The staff report and Draft Permit No. 18655-2 was approved as Agenda Item No. 8A at
the July 27, 2012 Board meeting. The permit was then issued on August 8, 2012 (see
Attachment B — Exhibit C for Superseded Previously Issued Permit No. 18655-2).

On October 31, 2012 a letter was received from Ms. Jody Jones, Caltrans District 3
Director, requesting to modify the issued permit (see Attachment C). Board and
Caltrans staff met on October 31, 2012 and were able to resolve all but conditions
THIRTY-THREE, THIRTY-EIGHT, and THIRTY-NINE (as numbered in the issued
permit), which Caltrans requested be removed from the permit. After further review and
discussions Board and Caltrans staff have agreed on all modifications to the issued
permit (see Attachment B).

5.3 — Project Design

The approved project design has not been modified since Board approval on July 27,
2012. Allfindings regarding design, CEQA, and 8610.5 Considerations still apply, as
stated in the July 27, 2012 staff report for Agenda Item 8A (see Attachment D for
Previously Approved staff report).

5.3.1 —Backfill Variance

Caltrans has submitted a request for a variance (see Attachment E) based on
CCR 23, § 11(b), which states:
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“When approval of an encroachment requires a variance, the applicant must
clearly state in the application why compliance with the board’s standards is
infeasible or not appropriate.”

Caltrans’ request is to vary from the backfill standard in CCR 23, §128(a)(1),
which states:

“Any excavation within the levee section or near bridge supports within the
floodway must be backfilled in four- (4) inch to six- (6) inch layers with approved
material. The levee section must be compacted to a relative compaction of not
less than ninety (90) percent per ASTM D1557-91, dated 1991, which is
incorporated by reference and above optimum moisture content. Compaction
within the floodway must be to the density of the adjacent undisturbed material.”

Per Caltrans’ November 2, 2012 letter (Attachment E) they are proposing that the
Board’s standard is not appropriate, and are requesting to instead use Caltrans’
Standard Specifications (2010) SS19-3.0E which allow up to 8-inch lift layers
(see Attachment B — Exhibit A).

Staff has reviewed Caltrans’ variance request and has determined that Caltrans’
standard is suitable and more appropriate for this project than Board’s standards
and that the requested variance from CCR 23, §128(a)(1) will have no adverse
affect on the Board's jurisdiction, the structural integrity of the bridge, or the
channel.

Staff has therefore modified the language typically used for Special Condition
THIRTY-FOUR of Draft Revised Permit No. 18655-2 to reflect the proposed
variance (see Attachment B).

5.3.2 — Proposed Changes to Issued Permit 18655-2
The following changes were made to the Special Conditions (SC) in Issued

Permit No. 18655-2, dated August 8, 2012 (note: Issued Permit Condition
number referenced parenthetically after change):

e Added New SC THIRTEEN: (Not in Issued Permit)
e Added New SC FOURTEEN: (Not in Issued Permit)
e Modified SC EIGHTEEN: (Previously SC SIXTEEN)
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e Modified SC NINETEEN: (Previously SC SEVENTEEN)
e Modified SC TWENTY-FIVE: (Previously SC TWENTY THREE)
e Modified SC THIRTY-FOUR: (Previously SC THIRTY-TWO)

e Removed SC THIRTY-THREE from Issued Permit as it is not applicable
to this project:

e Modified SC THIRTY EIGHT: (Previously SC THIRTY-EIGHT)
e Modified SC THIRTY-NINE: (Previously SC THIRTY-NINE)

e Modified SC FORTY-THREE: (Previously SC FORTY-TWO)

e Added New SC FIFTY-TWO: (Not in Issued Permit)

e Re-numbered as appropriate

See Attachment F for a detailed strikeout version of the proposed changes.

6.0 — AGENCY COMMENTS AND ENDORSEMENTS

All endorsements included in the approved staff report on July 27, 2012 (Attachment D)
still apply to this project and the proposed modifications to the permit conditions have no
impact on the U.S. Army Corps of Engineers determination (Attachment B, Exhibit B)
that this project is outside federal jurisdiction.

7.0 -CEQA ANALYSIS

All CEQA Findings from the approved staff report on July 27, 2012 (Attachment D) still
apply to this project and the modified conditions do not affect the CEQA Findings.

8.0 — SECTION 8610.5 CONSIDERATIONS

All 8610.5 Considerations from the approved staff report on July 27, 2012 (Attachment
D) still apply to this project and the modified conditions do not affect them.
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9.0 - STAFF RECOMMENDATION

Staff recommends that the Board:
e approve revised Permit No. 18655-2 with variance to CCR 23, §128(a)(1),

e and direct the Executive Officer to take the necessary actions to execute the
revised permit.

10.0 — LIST OF ATTACHMENTS

A. Location Maps
B. Draft Revised Permit No. 18655-2
Exhibit A: Caltrans Standard Backfill Specifications
Exhibit B: USACE Non-Fed Comment Letter (received July 18, 2012)
Exhibit C: Superseded Issued Permit No. 18655-2 (dated August 8, 2012)
C. Letter Requesting Permit Condition Modification (dated October 31, 2012)
D. Approved Staff Report (dated July 27, 2012)
E. Variance Request Letter
F. Permit Changes Document (with track changes)

Reviewed by: Nancy Moricz, PE
Environmental Review: James Herota, Environmental Scientist
Document Review: David R. Williams, PE — Projects Section Chief

Eric R. Butler, PE — Projects and Environmental Branch Chief
Len Marino, PE — Chief Engineer
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Attachment B - Draft Permit No. 18655-2

DRAFT

STATE OF CALIFORNIA
THE RESOURCES AGENCY

THE CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18655-2 BD
This Permit is issued to:

CALTRANS - District 3
703 B Street
Marysville, California 95601-0911

The proposed work is for a cast-in-place/prestressed concrete box girder left
bridge (19-0195L) crossing Coon Creek in Placer County. The bridge will have
two 11.8 ft. travel lanes and 7.9 ft. left and 9.8 ft. right shoulders, for a total width
of 44.3 ft. The bridge will be divided into five spans each (one at 49.2 ft., one at
65.6 ft., one at 75.5 ft. and two at 101.7 ft.) for at total bridge length of 393.7 ft.,
supported on concrete piers and Steel H-piles at all support locations. The
superstructure depth will have a total thickness of 3.94 ft. Total embankment is
measured 30 ft. from the beginning and end of the bridge, consisting of
approximately 4400 CY. The project is a component of the State Route 65
Lincoln Bypass at the Coon Creek crossing, east of North Dowd Road, north of
West Wise Road, south of Waltz Road, about 25 miles (40.3 km) northeast of
Sacramento, in western Placer County (Section 36, T13N, R5E, MDB&M, Placer
County Flood Control and Water Conservation District, Coon Creek, Placer
County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project
as described above.

(SEAL)

Dated:

Executive Officer
GENERAL CONDITIONS:

ONE: This permit is issued under the provisions of Sections 8700 — 8723 of the Water Code.

TWO: Only work described in the subject application is authorized hereby.

Page 1 of 6
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Attachment B - Draft Permit No. 18655-2

THREE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaquin Drainage District or on any
other land.

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
permittee shall conform to all requirements of the Department and The Central Valley Flood Protection Board.

FIVE: Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right to
change any conditions in this permit as may be consistent with current flood control standards and policies of The Central Valley Flood Protection
Board.

SIX: This permit shall remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15
days’ notice.

SEVEN: It is understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work in accordance therewith.

EIGHT: This permit does not establish any precedent with respect to any other application received by The Central Valley Flood Protection Board.
NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction.

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee’s part to perform
the obligations under this permit. If any claim of liability is made against the State of California, or any departments thereof, the United States of
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of
them harmless from each claim.

ELEVEN: The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any
works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
operation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of The Central Valley Flood Protection
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of
the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 18655-2 BD

THIRTEEN: All work completed under this permit, as directed by the general and special conditions
herein, shall be accomplished to ensure that the work is not injurious to adopted plans of flood
control, regulated streams, and designated floodways under Board jurisdiction, as defined in
California Code of Regulations, Title 23. This permit only applies to the completion of work in the
project description located within, or adjacent to and having bearing on Board jurisdiction, and which
directly or indirectly affects the Board's jurisdiction. This special condition shall apply to all
subsequent conditions herein.

FOURTEEN: The permittee is responsible for all personal liability and property damage which may
arise out of failure on the permittee's part to perform the obligations under this permit. If any claim of
liability is made against the Central Valley Flood Protection Board, the Department of Water
Resources, the United States of America, a local district or other maintaining agencies and the
officers, agents or employees thereof, the permittee shall defend and shall hold each of them
harmless from each claim. This condition shall supersede condition TEN, above.

FIFTEEN: The permittee shall contact the Department of Water Resources, Inspection Branch by
telephone, (916) 574-0609, and submit the enclosed postcard to schedule a preconstruction
conference. The permittee shall also contact the Central Valley Flood Protection Board's
Construction Supervisor at (916) 574-2646 for quality assurance inspection. Failure to do so at least

Page 2 of 6
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10 working days prior to start of work may result in delay of the project.

SIXTEEN: All work approved by this permit shall be in accordance with the submitted drawings and
specifications except as modified by special permit conditions herein. No further work, other than that
approved by this permit, shall be done in the area without prior approval of the Central Valley Flood
Protection Board.

SEVENTEEN: Prior to commencement of work, the permittee shall create a photo record, including
associated descriptions, of the project conditions. The photo record shall be certified (signed and
stamped) by a licensed land surveyor or professional engineer registered in the State of California
and submitted to the Central Valley Flood Protection Board within 30 days of beginning the project.

EIGHTEEN: The permittee shall defend, indemnify, and hold the Central Valley Flood Protection
Board, the Department of Water Resources, and their respective officers, agents, employees,
successors and assigns, safe and harmless, of and from all claims and damages related to the
Central Valley Flood Protection Board's approval of this permit, including but not limited to claims filed
pursuant to the California Environmental Quality Act. The Central Valley Flood Control Board and the
Department of Water Resources expressly reserve the right to supplement or take over their defense,
in their sole discretion.

NINETEEN: The permittee is responsible for all liability associated with construction, operation, and
maintenance of the permitted facilities and shall defend, indemnify, and hold the Central Valley Flood
Protection Board, the Department of Water Resources, and their respective officers, agents,
employees, successors and assigns, safe and harmless, of and from all claims and damages arising
from the project undertaken pursuant to this permit, all to the extent allowed by law. The Central
Valley Flood Control Board and the Department of Water Resources expressly reserve the right to
supplement or take over their defense, in their sole discretion.

TWENTY: No construction work of any kind shall be done during the flood season from November 1st
to April 15th without prior approval of the Central Valley Flood Protection Board.

TWENTY-ONE: The permittee agrees to incur all costs for compliance with local, State, and Federal
permitting and resolve conflicts between any of the terms and conditions that agencies might impose
under the laws and regulations it administers and enforces.

TWENTY-TWO: The Central Valley Flood Protection Board, Department of Water Resources, and the
Placer County Flood Control District shall not be held liable for damages to the permitted
encroachment(s) resulting from releases of water from reservoirs, flood fight, operation, maintenance,
inspection, or emergency repair.

TWENTY-THREE: The permittee shall be responsible for repair of any damages to the Coon Creek
floodway and other flood control facilities due to construction, operation, or maintenance of the
proposed project.

TWENTY-FOUR: Except with respect to the activities expressly allowed under this permit, the work
area shall be restored to the condition that existed prior to start of work.

TWENTY-FIVE: Thirty (30) calendar days prior to start of any demolition and/or construction activities
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within the floodway, the permittee shall submit to the Chief Engineer two sets of plans, specifications
and supporting geotechnical and / or hydraulic impact analyses, for any and all temporary, in channel
cofferdam(s), gravel work pad(s), work trestle(s), scaffolding, piles, and/or other appurtenances that
are to remain in the floodway during the flood season from November 1 through April 15. The Central
Valley Flood Protection Board shall acknowledge receipt of this submittal in writing within ten (10)
working days of receipt, and shall work with the permittee to review and respond to the request as
quickly as possible. Time is of the essence. The Central Valley Flood Protection Board may request
additional information as needed and will seek comment from the U.S. Army Corps of Engineers and /
or local maintaining agency when necessary. The Central Valley Flood Protection Board will provide
written notification to the permittee if the review period is likely to exceed thirty (30) calendar days.

TWENTY-SIX: The permittee may be required, at permittee’'s cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permittee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee's expense.

TWENTY-SEVEN: The permitted encroachment(s) shall not interfere with operation and maintenance
of the flood control project. If the permitted encroachment(s) are determined by any agency
responsible for operation or maintenance of the flood control project to interfere, the permittee shall
be required, at permittee's cost and expense, to modify or remove the permitted encroachment(s)
under direction of the Central Valley Flood Protection Board or Department of Water Resources. If
the permittee does not comply, the Central Valley Flood Protection Board may modify or remove the
encroachment(s) at the permittee's expense.

TWENTY-EIGHT: If the project, or any portion thereof, is to be abandoned in the future, the permittee
or successor shall abandon the project under direction of the Central Valley Flood Protection Board
and Department of Water Resources, at the permittee's or successor's cost and expense.

TWENTY-NINE: All debris generated by this project shall be disposed of outside the floodway.

THIRTY: All debris that may accumulate around the bridge piers and abutments within the floodway
shall be completely removed from the floodway following each flood season.

THIRTY-ONE: The permittee shall comply with any conditions set forth by the Placer County Flood
Control District If conditions are created.

THIRTY-TWO: The permittee shall maintain the permitted encroachment(s) and the project works
within the utilized area in the manner required and as requested by the authorized representative of
the Central Valley Flood Protection Board and the Department of Water Resources, or any other
agency responsible for maintenance.

THIRTY-THREE: Any locks on the gates must be accessible to maintenance and inspection
personnel and must not be casehardened.

THIRTY-FOUR: Backfill material for excavations shall be placed in up to 8-inch layers and compacted
with material as specified in CalTrans Standard Specifications (2010) SS19-3.0E to the density also
specified, which is attached to this permit as Exhibit A and is incorporated by reference.
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THIRTY-FIVE: If erosion occurs adjacent to the permitted encroachment(s), the permittee shall repair
the eroded areas and place adequate revetment on the affected areas to prevent further erosion.

THIRTY-SIX: Trees, brush, sediment, and other debris shall be kept cleared from the bridge site and
disposed of outside the floodway to maintain the design flow capacity and flowage area.

THIRTY-SEVEN: If the bridge is damaged to the extent that it may impair the channel or floodway
capacity, it shall be repaired or removed prior to the next flood season.

THIRTY-EIGHT: If temporary construction trailers, trailers, or recreational vehicles are to remain in
the floodway during the flood season then the location of these items and an evacuation plan must be
approved by Board staff prior to the flood season.

THIRTY-NINE: A copy of any geotechnical studies and tests that may be performed during or prior to
construction that are in addition to studies that were submitted in the application package shall be
provided to and approved by the Central Valley Flood Protection Board prior to project completion.

FORTY: If the permitted encroachment(s) result in any adverse hydraulic impact or if the flows being
conveyed in an overland release result in scouring the permittee shall provide appropriate mitigation
acceptable to the Central Valley Flood Protection Board.

FORTY-ONE: No further tree planting or work, other than that covered by this application, shall be
performed in the area without prior approval of the Central Valley Flood Protection Board.

FORTY-TWO: Within 120 days of completion of the project, the permittee shall submit to the Central
Valley Flood Protection Board a certification report, stamped and signed by a professional engineer
registered in the State of California, certifying the work was performed and inspected in accordance
with the Central Valley Flood Protection Board permit conditions and submitted drawings and
specifications.

FORTY-THREE: All addenda or other changes made to the submitted documents by the permittee
after issuance of this permit shall be submitted to the Chief Engineer for review and approval prior to
incorporation into the permitted project. The submittal shall include supplemental plans,
specifications, and supporting geotechnical, hydrology and hydraulics, or other technical analyses.
The Central Valley Flood Protection Board shall acknowledge receipt of the addendum or change
submittal in writing within ten (10) working days of receipt, and shall work with the permittee to review
and respond to the request as quickly as possible. Time is of the essence. The Central Valley Flood
Protection Board may request additional information as needed and will seek comment from the U.S.
Army Corps of Engineers and / or local maintaining agency when necessary. The Central Valley
Flood Protection Board will provide written notification to the permittee if the review period is likely to
exceed thirty (30) calendar days. Upon approval of submitted documents the permit shall be revised,
if needed, prior to construction related to the proposed changes.

FORTY-FOUR: The letter from the Department of the Army (U.S. Army Corps of Engineers,
Sacramento District) dated July 18, 2012 is attached to this permit as Exhibit B in reference to this
project.
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FORTY-FIVE: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District,
Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as
compliance with Section 10 of the Rivers and Harbors Act and/or Section 404 of the Clean Water Act
may be required.

FORTY-SIX: The permittee shall provide supervision and inspection services acceptable to the
Central Valley Flood Protection Board. A professional engineer registered in the State of California
shall certify that all work was inspected and performed in accordance with submitted drawings,
specifications, and permit conditions.

FORTY-SEVEN: A civil engineer registered in the State of California representing the permittee shall
provide periodic reports and records to the Department of Water Resources that are acceptable to the
Central Valley Flood Protection Board which certify that all work accomplished by contract to the
permittee was thoroughly inspected and performed in accordance with submitted drawings,
specifications, and permit conditions.

FORTY-EIGHT: The permittee shall submit as-built drawings to the Department of Water Resources'
Flood Project Inspection Section, located at 3310 EI Camino Ave, Room 256, Sacramento, California,
95821, upon completion of the project.

FORTY-NINE: The mitigation measures approved by the CEQA lead agency and the permittee are
found in its Mitigation and Monitoring Reporting Program (MMRP) adopted by the CEQA lead agency.
The permittee shall implement all such mitigation measures.

FIFTY: Upon completion of the project, the permittee shall submit a final completion letter to: The
Central Valley Flood Protection Board, 3310 EI Camino Avenue, Suite 162, Sacramento, California
95821 and the Department of Water Resources, Flood Project Inspection Section, 3310 El Camino
Avenue, Suite 256, Sacramento, California 95821.

FIFTY-ONE: At the request of either the permittee or Central Valley Flood Protection Board the
permittee and Board shall conduct joint inspections of the project and floodway after significant flood
events or flood seasons to assess the integrity and operation of the project, and to assess and
respond to any adverse impacts on the floodway or adjacent properties.

FIFTY-TWO: The previously Issued Permit No. 18655-2, dated August 8, 2012, is hereby superseded
by this revised permit and is attached to this permit as Exhibit C and is incorporated by reference.

Page 6 of 6
DWR 3784 (Rev. 9/85)
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DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Transportation Laboratory

5900 Folsom Boulevard

Sacramento, California 95819-4612

METHOD OF TEST FOR RELATIVE COMPACTION OF

UNTREATED AND TREATED SOIL

S AND AGGREGATES

CAUTION:  Prior to handling test materials, performing equipment setups, and/or conducting
this method, testers are required to read “SAFETY AND HEALTH” in Section K of
this method. It is the responsibility of the user of this method to consult and use
departmental safety and health practices and determine the applicability of

regulatory limitations before any testing is

performed.

A. GENERAL SCOPE

This method of test shall be used to
determine the relative compaction of
untreated and treated soils and

a sample of soil from the area under
investigation, measuring the volume of
the sample excavation by back-filling with
a calibrated test sand, and calculating the
unit wet weight of the excavated sample.

aggregates.
B. TEST PROCEDURE

Relative compaction in this method is

defined as the ratio of the in-place wet This test shall be done in accordance with

density of a soil or aggregate to the test AASHTO T 191, “Density of Soil In-Place

maximum wet density of the same soil or by the Sand-Cone Method.”

aggregate when compacted by a specific

test method. NOTE: Typically, the test hole excavation
alone will not provide a sufficient volume

The in-place, wet density shall be of material required for completion of

determined in accordance with Part 1 of Part 2 of this test method. Therefore, it is

this method of test. necessary to obtain a bulk sample of soil
immediately adjacent to the excavated

The laboratory test maximum wet density test hole following the completion of the

and percent relative compaction shall be sand volume measurement.

determined in accordance with Part 2 of

this method of test. C. RECORDING DATA

PART 1. IN-PLACE WET DENSITY The block headed “Sand Volume Data” on
the Relative Compaction Test Worksheet
A. SCOPE provides for the data accumulated at the

in-place test hole site.

The principal use of the in-place wet

density value is in the relative compaction PART 2.  LABORATORY COMPACTED TEST

control of earthwork construction;
however, the identical procedure and
apparatus are also employed to obtain
data for volume-to-weight conversion A.
factors and shrinkage or swell factors.
The determination of the in-place wet
density requires excavating and weighing

MAXIMUM WET DENSITY AND
PERCENT RELATIVE COMPACTION

SCOPE
A bulk sample of soil is divided into

smaller portions. These portions are
prepared with varying moisture contents
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to form test specimens, which are
individually compacted by a uniform
compactive effort, to determine the test
maximum density for the particular soil
under consideration.

NOTE: The test maximum density
determination and percent relative
compaction for Class A CTB is

determined according to California Test
312.

APPARATUS

1. The standard California impact
compaction test apparatus consisting
of a split cylindrical mold, a 10.01b
tamper, a metal piston, and a piston-
handling rod, as illustrated in
Attachment 1. (Note: see CTM 110 for
calibration.)

2. A concrete base block, or an equally
rigid body, approximately 1 cubic foot
in size.

3. A balance or scale of at least 3 kg
capacity and sensitive to 1 g.

4. Miscellaneous mixing bowls, spoons
and spatulas, five moisture-sealed
containers (approximately 1 gallon
capacity) to be used to store each
specimen and five moisture-sealed
containers (approximately % gallon
capacity) to be used to store each
portion of a specimen.

BULK SAMPLE

Obtain a bulk sample of soil, 35 lbs
minimum in weight, at the site of the
in-place density test hole. It is essential
that the bulk sample be preserved at the
same moisture as prevailed at the time of
excavation for the duration of the test.
Use only moisture-proof containers and
protect from high temperatures.

D. PREPARATION OF TEST SPECIMENS

1. Separate the bulk sample on the
%-inch sieve, and weigh both the
retained and passing fractions and
compute the percentage retained in

California Test 216
October 2006

terms of wet weight of the total bulk
sample. If 10 % or more of the total
weight is retained on %-inch sieve,
follow the test procedure set forth in
Section I of this Part 2. If the retained
%-inch fraction comprises less than
10 % by weight of the total bulk

sample, discard it and divide
the passing 3%-inch fraction into
representative test specimens of

exactly equal weight, each sufficient
in amount to form a compacted test
specimen of 10 to 12 inches in height
when compacted as specified in the
following section E.

It is of the utmost importance that
all of the bulk sample material
be thoroughly mixed. Each test
specimen must be representative of
the mass, be of equal weight, be
weighed in immediate succession, and
be placed at once in the one-gallon
moisture-sealed individual containers.

The correct weight for each test
specimen will depend on the soil type
and the moisture content; 2200 to
2700 grams wet weight is the usual
range of weight.

Record the initial weight of the
individual test specimens on line “I” of
the Relative Compaction  Test
Worksheet.

E. COMPACTION OF TEST SPECIMENS

1.

Divide one of the test specimens
prepared as outlined in the foregoing
Section D into five approximately
equal portions by either weight or
volume measurement, and store in

separate Y-gallon moisture-sealed
containers. Place one portion in the
test mold and compact it with

20 blows of the tamper dropping free
from a height of 18 inches above the
surface of the material in the mold.
Repeat this operation for each of the
remaining four portions. After the
compaction of the fifth portion, place
the piston in the mold and level the
top of the compacted specimen with
five blows of the tamper dropping free
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from a height of 18 inches above the
surface of the piston.

With the tamper foot resting on the
piston atop the compacted test
specimen, read the graduated tamper
shaft to the nearest graduation at a
point level with the top of the mold.
Enter this value on line “J.”

Obtain the adjusted wet density in
grams per cubic centimeter from
Table 1 corresponding to the tamper
shaft graduation reading using the
column corresponding to the initial
wet weight of test specimen (line “I”)
and record it on line “K.”

Save the specimen temporarily for
possible later use. (See the first
paragraph of Section G of this Part 2).

Adjust the moisture contents of the
remaining test specimens to satisfy
the following conditions:

a. The object is to have at least one
test specimen with a moisture
content below test optimum, one
close to optimum and one above
optimum, at about 2 % moisture
content increments, with a
minimum of three test specimens.
While the actual moisture
contents will not be known, the
moisture content of the test
specimen  with  the  highest
adjusted wet density is the test
optimum moisture content even
though the moisture content is
unknown. Therefore, the primary
objective is to have a number of
test specimens and a range of
moisture contents such that at
least one specimen will be
compacted at a moisture content
less than, and one at a moisture
content greater than, the moisture
content of the specimen having
the highest adjusted wet density.
If this condition cannot be
satisfied with the minimum three
test specimens it will be necessary
to fabricate additional specimens.

California Test 216
October 2006

b. The first test specimen is generally
compacted at the moisture
content present in the bulk
sample. If
this specimen appears to be
considerably drier than the
optimum, mix additional water
into each of the remaining
specimens. If it appears to be
definitely wetter than the
optimum, reduce the moisture
content of the other specimens by
aeration. Partial oven drying may
be used, but do not completely
oven-dry the specimens and then
remix with water. If it appears to
be close to the optimum, increase
the moisture content of one of the
remaining test specimens and
reduce it in the other one to
bracket the initial specimen
thought to be at optimum.

c. The test optimum moisture

content will usually be the

minimum moisture content
which will ball the soil readily
when compressed into a roll by
the grip of the hand, but still
permit the roll to be broken
without crumbling or pulverizing
appreciably at the breaking point.

d. The base plate of the test
mold normally shows indications
of dampness when a soil is
compacted at the test optimum
moisture content. Free water on
the base plate definitely denotes
excessive moisture content. A
dry, dusty base plate signifies a
deficiency of water.

After adjustment of the moisture
content, compact each of the
remaining test specimens in the mold,
then record the water adjustment,
tamper reading and the corresponding
adjusted wet density from the chart
on Tablel using the column
corresponding to the initial wet weight
(line “I”).

Regardless of the soil type or particle
sizes involved, fresh soil (not soil
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from previously compacted
specimens) must be wused in the
compaction of each test specimen.
The compactive effort being equal for
each layer, it is also important that
the thickness of layers be equal to
assure uniformity of compaction
between test specimens.

8. Throughout the compacting operation
the test mold must stand either on
the standard concrete base block or
on an equally rigid body.

9. In reassembling the test mold after
removing a core, the wing nut should
be drawn up only finger tight. The
purpose of the wrench is to release
the wing nuts when locked by
expansive  soils in the mold.
Excessive tightening of the nuts
distorts the circular cross-section of
the mold. In gauging the 18-inch
height of fall for the tamper, the hook
and rod arrangement, shown in
Attachment 1, should be used.

COMPUTATION OF RELATIVE
COMPACTION

Compute the percent relative compaction
to the nearest 0.1 % by the formula:

% Relative Compaction = (D;/D3) x 100

Where:
D; = In-place wet density as shown on
line “H.”
D, = Highest adjusted wet density as

determined by this method.

For reporting and specification compli-
ance purposes, show the percent relative
compaction as a whole number. If the
computed value ends in a number with a
fractional portion of 0.5 % or greater,
report the relative compaction as the next
higher whole number. If the computed
value ends in a number with a fractional
portion of less than 0.5 %, report it
without changing the whole number.

California Test 216
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Attachment 3 presents an example of a
properly completed Relative Compaction
Test Worksheet.

MOISTURE CONTENTS

The moisture content of the specimen
with the highest adjusted wet density is
the optimum moisture. The moisture
content of the specimen compacted
without addition or reduction of water will
represent the in-place moisture content of
the soil at the test site. If either moisture
content is desired, the determination is
made in accordance with California Test
226. Once the moisture contents are
determined, percent relative compaction
can also be determined by relating dry
in-place density to dry test maximum
density.

Provision is made at the bottom of the
Relative Compaction Test Worksheet for
determination of the Moisture Adjustment
for Aggregate Base Pay Quantities, if
desired.

MOISTURE-DENSITY CURVE

A moisture-density curve may be formed
by plotting the adjusted wet density
versus change in grams of water added or
subtracted in adjusting the moisture
contents of the test specimens. The
sample curve appearing on Attachment 3
was plotted from the data presented on
line “K” and the “Water Adjustment” line.

The highest point on the curve represents
the maximum density, in this instance
2.14 at O grams of water (“O grams” thus
means in-place moisture content at test
site is optimum moisture).

CORRECTION FOR OVERSIZE MATERIAL

1. The diameter of the test mold limits
the size of particles that may be
included in the test to that passing
%-nch sieve. In those instances
where the original material from
which the test specimens are obtained
contains 10 % or more by weight of
particles retained on the %-inch sieve,
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a correction must be applied to the
test.

The density correction is calculated by
the following:

L 100
Corrected Density = gr—375nch 96 +3/4 inch
G, YG,
G; = Specific gravity of — 3/4 inch material
G, = Specific gravity of +3/4 inch material
Y = Coefficient for +3/4 inch aggregate
% +3/4 inch Y
20 or less 1.00
21-25 0.99
26-30 0.98
31-35 0.97
36-40 0.96
41-45 0.95
46-50 0.94

Record the total weight of bulk sample
on line “L.”

Separate the bulk sample on the
%-inch sieve, wash the retained 3%-inch
material, remove excess surface water
by rolling sample in a large, absorbent
cloth. Weigh in air and record on line
“M.”

Weigh the retained 3%-inch fraction in
water and record on line “N.”

The impact test is performed on the
passing %-inch fraction as outlined in
Sections C through E of this Part 2.

The remainder of the calculations
necessary to compensate for the
retained %-inch material and to
determine percent relative compaction
is shown on lines “O” through “V.”

When a number of tests on soil
containing essentially the same
nature of retained %-inch material are
anticipated, a constant may be
developed to minimize the weighing in
air and water operations.

J.

California Test 216
October 2006

SIMPLIFICATIONS FOR CONSTRUCTION
CONTROL

Construction control by wet density tests
may be expedited. If the relative
compaction based on any test specimen
density is below the specified minimum it
may be immediately reported that the
area under test has failed to meet the
specifications. It is not necessary to
fabricate additional test cores for the
reason that if a higher wet density was
reached with subsequent test cores the
relative compaction based on this higher
density would be still lower than that
indicated by the single core. When the
relative compaction indicated by a single
test core is more than the minimum
specified, additional cores are necessary
to be certain that any increase in wet test
maximum density attained with the
subsequent cores does not lower the
relative compaction value to below the
specification minimum.

SAFETY AND HEALTH

Prior to handling, testing or disposing of
any waste material, testers are required
to read Part A, (Section 5.0), Part B,
(Section 5.0, 6.0, 10), and Part C, (Section

1.0) of Caltrans Laboratory Safety
Manual.
REFERENCES
California Tests 231, 312, 226 and 110
ASTM D 1556
End of Text

(California Test 216 contains 9 pages)
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TABLE 1
CALIFORNIA IMPACT TEST APPARATUS CONVERSION TABLE

Tamper Reading to Grams per Cubic Centimeter for Impact Test Core Weights

Weight of Test Core {(g)
Tamper Reading

2200 | 2250 | 2300 | 2350 | 2400 | 2450 | 2500 | 2550 | 2600 | 2650 | 2700
10 208 | 213 | 218 | 223 | 227 | 232 | 237 | 242 | 246 | 251 | 256
10.1 206 | 211 | 216 | 221 | 225 | 230 | 235 | 239 | 244 | 249 | 253
10.2 204 | 209 | 214 | 218 | 223 | 226 | 232 | 237 | 242 | 246 | 251
10.3 2.02 207 | 212 | 216 | 221 | 225 | 230 | 235 | 239 | 244 | 248
10.4 201 205 | 210 | 214 | 219 | 223 | 228 | 232 | 237 | 242 | 246
105 199 | 203 | 208 | 212 | 247 | 221 | 226 | 230 | 235 | 239 | 244
10.6 1.97 2.0 2.06 2.10 219 | 219 | 2.24 2.28 233 | 237 241
10.7 1.95 199 | 204 | 208 | 213 | 217 | 221 | 226 | 230 | 235 | 239
10.8 1.93 197 | 202 | 206 | 211 | 215 | 219 | 224 | 228 | 233 | 237
10.9 1.9 196 | 200 | 204 | 209 | 213 | 217 | 222 | 226 | 230 | 235
11 1.90 194 | 198 | 203 | 207 | 211 | 215 | 220 | 224 | 228 | 233
1.1 1.88 192 | 196 | 201 | 205 | 209 | 213 | 218 | 222 | 226 | 231
11.2 1.86 190 | 195 | 199 | 203 | 207 | 212 | 216 | 220 | 224 | 229
11.3 1.85 189 | 193 | 1.7 | 201 | 206 | 210 | 214 | 218 | 222 | 226
1.4 1.83 | 1.87 | 191 | 1.85 | 200 | 204 | 208 | 212 | 216 | 220 | 225
11.5 1.81 185 | 190 | 1.94 | 198 | 202 | 206 | 210 | 214 | 218 | 223
11.6 1.80 184 | 188 | 1.92 | 196 | 200 | 204 | 208 [ 212 | 217 | 221
1.7 1.78 182 | 186 | 1.90 | 194 | 198 | 203 | 207 | 211 | 215 | 219
11.8 1.77 181 | 185 | 1.89 | 193 | 197 | 201 | 205 | 209 | 213 | 217
11.9 .79 | 179 | 183 | 1.87 | 191 | 185 [ 199 | 203 | 207 | 211 | 215
12 1.74 1.78 | 182 | 1.86 | 190 | 194 | 1.7 | 2.01 | 205 | 209 | 213
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STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION
RELATIVE COMPACTION TEST
TL-297 (REV 10/2005)

Job Stamp Location Test No.
Material From
Impact by Sand Vol. By
Date Date
SAND VOLUME DATA Remarks:

A [Initial Wt. of Sand (g)

B |Wt. of Residue (g)

C |wt. of Sand Used (A-B)

D |Cone Correction (Q) IMPACT TEST DATA

E |Wt. of Sand in Hole (C-D) | [Initial Wet Weight of Test Specimen (g)

F |Sand Density (g/cc) Increment 1 2 3 4

G [Volume of Hole (E/F) Water Adjustment (g)

H |Wet Density (g/cc) (L/G) J |Tamper Reading

K [Adjusted Wet Density (g/cc)

ROCK CORRECTION

L |Total Sample Weight (9)
M |+ 3/4-inch Weight in Air (9)
N [+3/4-inch Weight in Water (9) |
O [+3/4-inch Volume (M -N) E |
P [% +3/4-inch 100 * (M / L) 7;3
Q |[% -3/4-inch 100 - P § |
R |Density of +3/4-inch (M/0) %
S [(%+3/4-inch) / Density of +3/4-inch (P / RY) é
T [(%-3/4-inch) / Density of -3/4-inch (Q/K) <
U |SumofSandT (s+T)
V |Average Adjusted Wet Density (100 / V)
Spec  |Failed or less ‘ w w

Percent Relative
Compaction*

Passed

Water Adjustment (g)
*(H / K) for 10% or less +3/4-inch; (H/V) for > 10% +3/4-inch

MOISTURE ADJUSTMENT FOR AGGREGATE BASE PAY QUANTITY + 3/4-inch Aggregate Adjustment (Y)
a |In-place Wet wt. e |Test Spec. Wet Wt. (opt.) % + 3/4-inch (P) Adjustment
b |n_p|ace Dry wit. f |Test SpeC. Dry Wt. 20 or less...................1.00
21-25... .. .0.99
¢ |In-place Water (a-b) g |Test Spec. Water (e - f) 26-30....c.cevei e vnnenn...0.98
31-35.. i .....0.97
d [In-place % Water (c/b) h [Test Spec. % Water (g /f) 36-40... oo .0.96
Moisture Corr. (h + 1%) -d = 41-45...ooi . 0.95
46-50.........................0.94
Moisture Corr. in excess of Opt. + 1% % Moisture by CTM 226
ATTACHMENT 2

-8-
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STATE OF CALIFORMNIA DEPARTMENT OF TRANSPORTATION
RELATIVE COMPACTION TEST
TL-297 (REV 10/2005)

Job Stamp Location Test No.
Material From
Impact by Sand Vol. By
Date Date
SAND VOLUME DATA Remarks:
A |Initial Wt of Sand (g) 11250
B |Wt of Residue (g) 1429
C |Wt of Sand Used (A-B) 9821
D |Cone Correction (g) 1641 IMPACT TEST DATA
E |Wt of Sand in Hole (C-D) 8180 I |Initial Wet Weight of Test Specimen (g) 2500
F |Sand Density (g/cc) 1.55 Increment 1 2 3 4
G |Volume of Hole (cc) (E/F) 5277 Water Adjustment (g) -50 4] 50
H |Wet Density (gfcc) (L/G) 2.06 J |Tamper Reading 11.4 11.0 11.2
K |Adjusted Wet Density (g/cc) 2.08 215 212
ROCK CORRECTION
L |Total Sample Weight (@) 10865 i ‘
M |+3/d-inch Weight in Air (g) 3568
N |+3/d-inch Weight in Water (9) 2322 o
O |+3/4-inch Volume (M - N) 1246 g .
P |% +3/4-inch 100* (M /L) 328 :ﬁ'?
Q |% -3/4-inch 100 - P 67.2 g — pus 1
R |Density of +3/4-inch M/ O) 2.86 % » A e~ Suy
5 |(%+3/4-inch) / Density of +3/4-inch (P /RY) 1.8 'g_‘ 210 ]
T |(%-3/4-inch) / Density of -3/4-inch QK 31.3 2 g 1
U [SumofSandT (S+T) 431 205 [
V |Average Adjusted Wet Density (100/ ) 232 : [
Percent Relative Spec |Failed 89 or less 2_00_?5 o g . AT 1 = 1
Compaction* 90 Passed ki Rt
*{H / K) for 10% or less +3/4-inch; (H/ V) for = 10% +3/4-inch
MOISTURE ADJUSTMENT FOR AGGREGATE BASE PAY QUANTITY + 3/4-inch Aggregate Adjustment (Y)
a [In-place Wet wt. e |Test Spec. Wet Wt. (opt.) % + 3/4-inch (P) Adiustment
b |In-place Dry wt. f |Test Spec. Dry Wt. 20o0rless...................1.00
c |In-place Water (a- b) g |Test Spec. Water (e - f)
d |In-place % Water (c/ b) h |Test Spec. % Water (g /1)
Moisture Corr. (h + 1%) - d =
Moisture Corr. in excess of Opt. + 1% % Moisture by CTM 226
ATTACHMENT 3

-9-



Attachment B - Exhibit A: Caltrans Standard Backfill Specifications

STATE OF CALIFORNIA—BUSINESS, TRANSPORTATION AND HOUSING AGENCY

California Test 231
April 2000

DEPARTMENT OF TRANSPORTATION
ENGINEERING SERVICE CENTER

Office of Materials Engineering and Testing Services
5900 Folsom Blvd.

Sacramento, California 95819-4612

METHOD OF TEST FOR RELATIVE COMPACTION OF UNTREATED
AND TREATED SOILS AND AGGREGATES BY THE AREA CONCEPT
UTILIZING NUCLEAR GAGES

CAUTION:  Prior to handling test materials, performing equipment setups, and/or conducting this method,
testers are required to read “SAFETY AND HEALTH” in Part Ill of this method. It is the
responsibility of whoever uses this method to consult and use departmental safety and health
practices and determine the applicability of regulatory limitations before any testing is performed.

OVERVIEW

This test method provides a procedure for
selecting a test area, for determining the in-place
wet density and moisture of untreated and treated
soils and aggregates by the use of a nuclear gage,
and for determining relative compaction. Wet
density measurements are made in the direct
transmission position where the rod is placed into
the ground.

Select a direct transmission depth as close as
possible to, but not equal to or greater than, the
thickness of material being tested, i.e, use a 75
mm direct transmission depth and corresponding

calibration to test a layer of material 100 mm PART I.

thick, and use a 125 mm direct transmission depth
and corresponding calibration to a test a layer of
material 150 mm thick.

NOTE: See California Test 121 of the Manual of
Test, Administrative Instructions, regarding use
of nuclear gages.

This test method (231) is divided into the
following parts:

Method of field determination of in-place
wet density and moisture.

Method of applying the area concept and
determining percent relative compaction.

Safety and Health

METHOD OF FIELD
DETERMINATION OF IN-PLACE
WET DENSITY AND MOISTURE

A. APPARATUS

The laboratory wet test maximum density shall be

determined as specified in California Test 312 for 1. Nuclear gage and standardizing block.

Class A Cement Treated Base; and as specified in
Cadlifornia Test 216 for untreated materials,
Class B cement treated base and lime treated soils
and aggregates. On the basis of specified
acceptance criteria, the relative compaction values
are then used to determine the compliance or
noncompliance of compaction specifications
within the designated area. All calculations are
based on wet relationships and are made in the
metric system.

2.

Miscellaneous tools such as trowels, scrapers,
sieve, etc. for site preparation.

Guide plate, approximately 300 x 460 x 6
mm.

Pin, approximately 20 mm diameter x 600
mm long.
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B. STANDARDIZATION OF NUCLEAR GAGE lack of plane. Tamp fines and any loosened

FOR WET DENSITY AND MOISTURE

Set the standardizing block 1.5 m from any
object and 8 m from any other nuclear gage.
Place the gage on the standardizing block in
the closed (safe) position and take four (4) 1-
min density counts. Repeat the four 1-min
counts for moisture in the safe position.
Record on Form TL 2148 (Figure 1) and in
the gage logbook. When the nuclear gage is
equipped with electronic circuitry capable of
automatically averaging four one-minute
density and moisture standard counts
simultaneously, place the gage on the
standardizing block in the closed (safe)
position and take the average of the four one-
minute counts. Record the density and
moisture standard count averages on Form
TL 2148 and in the gage logbook. For
additional gage operation information not
covered in this paragraph, follow instructions
given in the manufacturer's manual.

2. The average of the four one-minute counts
determined in C.1 is to be within £ADL (see
note) of the value used to establish the
calibration table.

If it is not, contact the Radiation Safety
Officer who will establish a new standard
count or have the gage sent in to be checked
and/or repaired. Perform the standard count
at least once during every 8 h of operation.

NOTE: The acceptable deviation limit
(ADL) is defined in this test method as
ADL :Jﬁ where n = number of counts
indicated on the gage. This reationship is
valid when the number of counts is over
10,000. Table1 shows values of ADL for
various counts.

C. SITE PREPARATION

1. Remove al loose surface material and
prepare a plane surface large enough to seat
the gage. Where sheepsfoot and similar type
tamping rollers have been used, remove the
loose surface material to a depth of not less
than 50 mm below the deepest penetration by
the roller.  After the surface has been
prepared to a flatness and smoothness within
3 mm, use a No. 4 (4.7 mm) or smaller sieve
to obtain native fines to fill minor
depressions, protrusions or to correct dight

material with the guide plate.

2. Make a hole using the pin and guide plate.
Extract the pin with a pin puller. A drill may
be used in lieu of the pin. The depth of hole
shall be 50 mm greater than the transmission
depth being used. This hole must be as close
as possible to 90 degrees from the plane
surface. If the plate is rotated dightly around
the pin and the plate does not make contact
with the ground, or if it appears that the hole
is crooked, make a new hole.

D. FIELD TEST FOR DENSITY

DETERMINATION

1. Place the nuclear gage on the prepared
surface so that the bott