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AGENCY Division of the State Architect (DSA) 
 

TO All Bidders 

 

FROM Nichols, Melburg & Rossetto 
555 Main Street, Suite 300 
Chico, CA  95928 
(530) 891-1710 
 

PAGES This Addendum consists of ninety-nine (99) pages. 

ATTACHMENTS See changes below; not all changes have resulted in the project manual/  
specifications/drawings being replaced via attachment; new information/ 
requirements are described below. 
 

 Revised Specifications: None. 
 Revised Drawings: A000, C002, C003, C101, C201, C301, C401, 

C601, C701, E000, E001, E003, E101, E401, 
E404 

 New Clarification Drawings:  None.   
 

 Revised Details: None. 

Other:  None. 

Reference Drawings: Geotechnical Report 
DSA 103 
Underground Utilities Location Map 

 
This Addendum forms a part of the Contract Documents and modifies the original Bidding Documents. 
Colusa County Office of Education documents dated 06/1/2021 and approved by DSA on 07/15/2021. 
 
Acknowledge receipt of this Addendum in the space provided on the Bid Form.  

I CHANGES TO PRIOR ADDENDA: 

 I-1 None. 
  

 

II CHANGES TO BIDDING REQUIREMENTS: 

II-1 None. 
  

 

III CHANGES TO AGREEMENT AND OTHER CONTRACT FORMS: 

III-1 None. 
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IV CHANGES TO CONDITIONS OF CONTRACT: 

IV-1 None. 

  

 

V CHANGES TO SPECIFICATIONS: 

V-1 None. 

  

 

VI CHANGES TO DRAWINGS: 

VI-1 A000 – Scope of work reduced  

VI-2 C002 – General notes 

VI-3 C003 – General notes 

VI-4 C101 – Updated Topographic map and demo plan 

VI-5 C201 – Updated site plan 

VI-6 C301 – Updated grading and drainage plan 

VI-7 C401 – Updated utilities plan 

VI-8 C601 – Updated erosion & sediment plan 

VI-9 C701 - Details 

VI-10 E000 – Updated electrical specifications 

VI-11 E001 – Updated electrical schedule 

VI-12 E003 – Updated one-line diagram 

VI-13 E101 – Updated electrical site plan 

VI-14 E401 – Updated details 

VI-15 E404 – Updated title 24 documents 

  

 

VII OTHER CHANGES OR GENERAL INFORMATION: 

VII-1  

  

 
 
 
 
 
 
 
 
Wesley King Jr. 
Principal Architect 
Nichols, Melburg & Rossetto  
king@nmrdesign.com  
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Title 19 CCR, Public Safety, State Fire Marshal Regulations.
Title 24 CCR, Part 1 - 2019 Building Standards Administrative Code
Title 24 CCR, Part 2 - 2019 California Building Code, Vol. 1 & 2 (CBC);

(2018 IBC, as amended by CA)
Title 24 CCR, Part 3 - 2019 California Electrical Code (CEC);
 (2017NEC, as amended by CA)
Title 24 CCR, Part 4 - 2019 California Mechanical Code (CMC);
   (2018 IAMPO UMC, as amended by CA)
Title 24 CCR, Part 5 - 2019 California Plumbing Code (CPC);
   (2018 IAPMO UPC, as amended by CA)
Title 24 CCR, Part 9 - 2019 California Fire Code (CFC);
   (2018 IFC, as amended by CA)
Title 24 CCR, Part 12 - 2019 California Reference Standards

2016 NFPA 72, National Fire Alarm Code (CA amended)
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DRAWINGS AND/OR SPECIFICATIONS AND/OR CALCULATIONS FOR THE
ELECTRICAL ENGINEERING AND THE PORTABLE MANUFACTURING DISCIPLINES
LOCATED IN THE DRAWING INDEX HAVE BEEN PREPARED BY OTHER DESIGN
PROFESSIONALS OR CONSULTANTS WHO ARE LICENSED AND/OR AUTHORIZED
TO PREPARE SUCH DRAWINGS IN THIS STATE.

THESE DOCUMENTS HAVE BEEN EXAMINED FOR DESIGN INTENT AND APPEAR
TO MEET THE APPROPRIATE REQUIREMENTS OF TITLE 24, CALIFORNIA CODE
OF REGULATIONS.

THESE DOCUMENTS HAVE BEEN COORDINATED WITH THE ARCHITECTURAL
PLANS AND SPECIFICATIONS AND ARE ACCEPTABLE FOR INCORPORATION
INTO THE CONSTRUCTION OF THIS PROJECT FOR WHICH I AM THE  INDIVIDUAL
DESIGNATED TO BE IN GENERAL RESPONSIBLE CHARGE  (OR FOR WHICH I
HAVE BEEN DELEGATED RESPONSIBILITY FOR THIS  PORTION OF THE WORK.)

SIGNATURE OF THE ARCHITECT DATE

LICENCE NUMBER RENEWAL DATE
C - 29216 06 . 30 . 2021

UNDERGROUND UTILITY WORK TO BRING ELECTRICAL TO LOCATION OF
FUTURE PORTABLE BUILDINGS.
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A000 OVERALL SITE PLAN
A010 ENLARGED SITE PLAN / DETAILS
A011 SITE DETAILS
A201 ACCESSIBLE RESTROOM PLAN
A900 DETAILS

C001 CIVIL TITLE SHEET
C002 ABBREVIATIONS & GENERAL NOTES
C003 GENERAL NOTES
C101 TOPOGRAPHIC SURVEY & DEMOLITION PLAN
C201 CIVIL SITE PLAN
C301 GRADING AND DRAINAGE PLAN
C302 GRADING AND DRAINAGE PLAN
C303 GRADING AND DRAINAGE PLAN
C401 UTILITIES PLAN
C601 EROSION & SEDIMENTATION CONTROL PLAN
C701 DETAILS
C702 DETAILS
C801 CROSS SECTIONS

E000 ELECTRICAL SPECIFICATIONS
E001 ELECTRICAL SCHEDULES
E003 ONE-LINE DIAGRAM
E101 ELECTRICAL SITE PLAN
E401 ELECTRICAL DETAILS
E402 TITLE 24 INDOOR COMPLIANCE DOCUMENTS
E403 TITLE 24 OUTDOOR COMPLIANCE DOCUMENTS
E404 TITLE 24 ELECTRICAL DOCUMENTS

FA000 FIRE ALARM SPECIFICATIONS
FA101 FIRE ALARM SITE PLAN
FA201 FIRE ALARM  PLAN
FA401 FIRE ALARM DETAILS

APPLICATION # 02-53908

A2 FLOOR PLAN, EXTERIOR ELEVATIONS AND GEN. SPECIFICATIONS
A3 ELECTRICAL AND REFLECTED CEILING PLAN
A4 STANDARD DETAILS AND NOTES
S1 FOUNDATION PLAN
S2.1 FLOOR AND ROOF FRAMING PLAN
S5 GENERAL STRUCTURAL NOTES

OCCUPANCY: GROUP B

CONSTRUCTION TYPE: VB

BASE ALLOWABLE BLDG AREA (CBC TABLE 503): 9,000 s.f.

ACTUAL AREA: 1,080 s.f.’
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PART 1 – GENERAL

1.1 INTENT OF PLANS
A. ELECTRICAL PLAN DRAWINGS SHOW ONLY GENERAL LOCATIONS OF EQUIPMENT, DEVICES, AND 

RACEWAY UNLESS SPECIFICALLY DIMENSIONED.  THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER 
ROUTING OF RACEWAY, SUBJECT TO THE APPROVAL OF THE ENGINEER.  MAKE ADJUSTMENTS AS 
NECESSARY TO WIRING, CONDUIT, DISCONNECTS, BRANCH CIRCUIT PROTECTION, AND OTHER AFFECTED 
MATERIAL OR EQUIPMENT TO ACCOMMODATE ACTUAL EQUIPMENT SUPPLIED FOR THIS PROJECT.

1.2 CODES, PERMITS, AND REGULATIONS
A. DO ALL WORK AND INSTALL PRODUCTS IN ACCORDANCE WITH APPLICABLE NECA REQUIREMENTS, THE 

REQUIREMENTS OF APPLICABLE STATE AND LOCAL LAWS, CODES AND ORDINANCES.  THE CONTRACTOR 
SHALL ADHERE TO THE SPECIFIC PRODUCT AND INSTALLATION REQUIREMENTS OF THE UTILITY COMPANIES.  
CONFLICTS, IF ANY, WILL BE RESOLVED AT THE DISCRETION OF THE ENGINEER.

B. IT IS OF THE UTMOST IMPORTANCE THAT THE INSTALLING CONTRACTOR HAVE A MASTERY OF THE PROJECT-
SPECIFIC REQUIREMENTS SHOWN IN SPECIFICATIONS AND PLANS. IT IS STRONGLY ADVISED THAT THE 
CONTRACTOR CONTACT THE EEOR FOR CLARIFICATION OR RFI THE EEOR IF FURTHER INFORMATION IS 
REQUIRED. THE EEOR SHALL REQUIRE REVISIONS TO BE MADE IN THE FIELD IF THE INSTALLATION DOES NOT 
FALL WITHIN THESE PROJECT-SPECIFIC GUIDELINES. NO ALLOWANCE SHALL BE MADE FOR INSTALLATIONS 
NOT ADHERING TO THESE REQUIREMENTS. 

1.3 SUBMITTALS
A. GENERAL:

1. BEFORE ANY MATERIAL IS FABRICATED OR SHIPPED, FURNISH TO THE ENGINEER FULL DETAILS, SHOP 
DRAWINGS, DIMENSIONS, CATALOG CUTS, SCHEMATIC (ELEMENTARY) DIAGRAMS, AND OTHER 
DESCRIPTIVE MATTER AS REQUIRED TO FULLY DESCRIBE THE EQUIPMENT SPECIFIED.  FOR SERVICE 
ENTRANCE EQUIPMENT, METER BASE, AND OTHER RELATED MATERIALS, OBTAIN WRITTEN APPROVAL 
OF SUBMITTALS FROM THE SERVING UTILITY BEFORE SUBMITTING TO THE ENGINEER. 

1.4 TESTING RELATED SUBMITTALS
A. TEST PROCEDURES:  SUBMIT THE PROCEDURES TO BE FOLLOWED DURING THE OPERATIONAL READINESS 

TEST.  PROCEDURES SHALL INCLUDE TEST DESCRIPTIONS, FORMS, AND CHECKLISTS TO BE USED TO 
CONTROL AND DOCUMENT THE REQUIRED TESTS.  UPON COMPLETION OF EACH REQUIRED TEST, 
DOCUMENT THE TEST BY SUBMITTING A COPY OF THE SIGNED OFF TEST PROCEDURES.

1.5 ADDITIONAL SERVICES
A. ELECTRICAL CONTRACTOR SHALL PROVIDE TEMPORARY POWER AND LIGHTING FOR ALL TRADES FOR THE 

DURATION OF THIS PROJECT. PROVIDE AND INSTALL TEMPORARY PANELBOARDS, SPYDER BOXES, FESTOON 
LIGHTING OR OTHER ELECTRICAL ITEMS AS NEEDED. COORDINATE WITH THE GENERAL CONTRACTOR.

PART 2 – PRODUCTS

2.1 NOTE
A. UNLESS OTHERWISE INDICATED, PROVIDE ALL FIRST-QUALITY NEW MATERIALS, FREE FROM ANY DEFECTS, 

AND SUITABLE FOR THE INTENDED USE AND THE SPACE PROVIDED.  PROVIDE MATERIALS APPROVED BY UL 
WHEREVER STANDARDS HAVE BEEN ESTABLISHED BY THAT ORGANIZATION.  FURNISH AND INSTALL ALL 
INCIDENTAL ITEMS NOT SPECIFICALLY SHOWN OR SPECIFIED WHICH ARE REQUIRED TO PROVIDE THE 
COMPLETE SYSTEMS SPECIFIED HEREIN.  WHERE TWO OR MORE UNITS OF THE SAME CLASS OF MATERIAL 
OR EQUIPMENT ARE REQUIRED, PROVIDE PRODUCTS OF A SINGLE MANUFACTURER.  COMPONENT PARTS 
OF MATERIALS OR EQUIPMENT NEED NOT BE PRODUCTS OF THE SAME MANUFACTURER.

2.2 EQUIPMENT FINISH
A. UNLESS OTHERWISE INDICATED, FINISH FOR ELECTRICAL EQUIPMENT AND ENCLOSURES SHALL BE 

MANUFACTURER'S STANDARD GRAY OR ANSI 61 GRAY OVER A PRIMER AND RUST INHIBITOR.
2.3 OUTLET AND DEVICE BOXES

A. SHEET STEEL:  ONE-PIECE DRAWN TYPE, ZINC- OR CADMIUM-PLATED.
2.4 JUNCTION AND PULL BOXES

A. OUTLET BOXES USED AS JUNCTION OR PULL BOX:  AS SPECIFIED UNDER OUTLET AND DEVICE BOXES.
B. LARGE WEATHERPROOF:  NEMA 3R.

1. BOX:  GALVANIZED STEEL.
2. COVER:  SCREW WITH PROVISIONS FOR PAD LOCKING.
3. EMBOSSED MOUNTING HOLES ON BACK OF ENCLOSURE.
4. NO GASKETING.

C. CONCRETE PULL BOX:
1. BOX:  PRECAST CONCRETE.
2. EXTENSIONS:  PRECAST CONCRETE, 12 INCHES DEEP, PROVIDE MINIMUM OF TWO PER BOX.
3. COVER:  STEEL TRAFFIC COVER, CLEARLY AND PERMANENTLY LABEL BOX ELECTRICAL, TELEPHONE, OR 

TELEMETRY, AS APPLICABLE.
4. SIZE:  SIZED IN ACCORDANCE WITH CEC, BUT MINIMUM SIZE 17”H X 30”W WITH DEPTH AS REQUIRED 

OR AS SHOWN.
2.5 CONDUIT AND TUBING

A. GALVANIZED RIGID STEEL CONDUIT (GRS):
1. MEET REQUIREMENTS OF ANSI C80.1 AND UL 6.
2. MATERIAL:  HOT-DIP GALVANIZED, WITH CHROMATED PROTECTIVE LAYER.

B. PVC SCHEDULE 40 CONDUIT:
1. MEET REQUIREMENTS OF NEMA TC2 AND UL 651.
2. UL LISTED FOR CONCRETE ENCASEMENT, UNDERGROUND DIRECT BURIAL, CONCEALED OR DIRECT 

SUNLIGHT EXPOSURE, AND 90°C INSULATED CONDUCTORS.
C. RACEWAY WARNING TAPE:

1. HEAVY-GAUGE, YELLOW PLASTIC TAPE OF 6-INCH MINIMUM WIDTH FOR USE IN TRENCHES 
CONTAINING ELECTRIC CIRCUITS.

2. UTILIZE TAPE MADE OF MATERIAL RESISTANT TO CORROSIVE SOIL.
3. PRINTED WARNING THAT AN ELECTRIC CIRCUIT IS LOCATED BELOW THE TAPE.

2.6 FITTINGS
A. GALVANIZED RIGID STEEL:

1. MEET REQUIREMENTS OF UL 514B.
2. TYPE:  THREADED, GALVANIZED.  SETSCREW FITTINGS NOT PERMITTED.
3. MATERIAL:  MALLEABLE IRON WITH INSULATED THROAT.

B. PVC CONDUIT:
1. MEET REQUIREMENTS OF NEMA TC-3 AND UL 514B.
2. TYPE:  PVC, SLIP-ON.

2.7 CONDUCTORS
A. ELECTRICAL TERMINALS AND TERMINATIONS: IT IS ASSUMED THAT ALL TERMINATIONS IN THE FIELD SHALL 

HAVE MINIMUM RATED 75°C RATED TERMINALS. THE CONTRACTOR SHALL FIELD VERIFY ALL TERMINALS 
FOR CONNECTION IN COMPLIANCE WITH CEC 110.14. THE CONTRACTOR SHALL INFORM THE ENGINEER 
OF RECORD OF ANY TERMINALS DEVIATING FROM A RATING OF 75°C. 
1. ALL CONDUCTORS ARE RATED FOR 75°C ON PLANS UNLESS OTHERWISE NOTED.

B. ALL CONDUCTORS SHOWN SHALL BE NEW UNLESS OTHERWISE INDICATED.
C. CONDUCTOR TYPE:

1. ALL OTHER CIRCUITS:  STRANDED.
2. INSULATION:  TYPE THHN/THWN, 90°C DRY OR 75°C WET.

D. COPPER BUILDING WIRE:
1. DESCRIPTION: FLEXIBLE, INSULATED AND UNINSULATED, DRAWN COPPER CURRENT-CARRYING 

CONDUCTOR WITH AN OVERALL INSULATION LAYER OR JACKET, OR BOTH, RATED 600 VAC OR LESS. 
a. INSULATION:

• TYPE THHN AND TYPE THWN-2: COMPLY WITH UL 83.
2.8 CONDUCTOR ACCESSORIES

A. TAPE:
1. GENERAL PURPOSE, FLAME RETARDANT:  7-MIL, VINYL PLASTIC, RATED FOR 90°C MINIMUM MEETING 

REQUIREMENTS OF UL 510.
2. FLAME RETARDANT, COLD AND WEATHER RESISTANT:  8.5 MIL, VINYL PLASTIC.

B. CABLE TIES:
1. NYLON, ADJUSTABLE, AND SELF-LOCKING.
2. COMPLY WITH UL 20 AND FS W-S-896.

2.9 SWITCHBOARDS
A. PROVIDE A SWITCHBOARD, WHICH WILL PROVIDE SERVICE TO THE FACILITY, AND ATTACHMENT OF 

SERVICE CONDUCTORS.
B. CONSTRUCTION:

1. THE ENTIRE ASSEMBLY SHALL BE FRONT ACCESSIBLE AND SHALL CONSIST OF MAIN CIRCUIT BREAKER, 
AND DISTRIBUTION PANEL AS INDICATED.

2. ALL METERING SHALL BE IN ACCORDANCE WITH UTILITY REQUIREMENTS WITH A METERING AND 
CURRENT TRANSFORMER COMPARTMENT WITH BUSING FOR UTILITY BAR TYPE CURRENT 
TRANSFORMERS.

3. PROVIDE UNDERGROUND PULL SECTIONS AS REQUIRED WITH LUG LANDING KITS PROVIDING STUDS 
FOR INCOMING CABLES PER UTILITY COMPANY.

C. BUS:
1. ALL BUS BARS SHALL BE TIN-PLATED ALUMINUM.  MAIN HORIZONTAL BUS BARS SHALL BE MOUNTED 

WITH ALL THREE PHASES ARRANGED IN THE SAME VERTICAL PLANE.  BUS SIZING SHALL BE BASED ON 
NEMA STANDARD TEMPERATURE RISE CRITERIA OF 65°C OVER A 40°C AMBIENT (OUTSIDE THE 
ENCLOSURE).

2. PROVIDE A FULL CAPACITY NEUTRAL BUS.
3. A COPPER GROUND BUS (MINIMUM ¼- Î2-INCH), SHALL BE FURNISHED FIRMLY SECURED TO EACH 

VERTICAL SECTION STRUCTURE, AND SHALL EXTEND THE ENTIRE LENGTH OF THE SWITCHBOARD.
D. ENCLOSURES:

1. TYPE:  NEMA 3R ENCLOSURE.
2. OUTDOOR ENCLOSURE SHALL BE NON-WALK-IN AND MEET APPLICABLE NEMA 3R REQUIREMENTS OF 

UL.
3. ENCLOSURE SHALL HAVE FLAT ROOF.
4. DOORS SHALL HAVE PROVISIONS FOR PADLOCKING.
5. VENTILATING OPENINGS SHALL BE PROVIDED COMPLETE WITH REPLACEMENT AIR FILTERS.

E. NAMEPLATES:
1. ENGRAVED NAMEPLATES, MOUNTED ON THE FACE OF THE ASSEMBLY, SHALL BE FURNISHED FOR ALL 

MAIN AND FEEDER CIRCUITS AS INDICATED.  NAMEPLATES SHALL BE LAMINATED PLASTIC, WHITE 
CHARACTERS ON BLACK BACKGROUND.  CHARACTERS SHALL BE 3/16-INCH HIGH, MINIMUM.  
NAMEPLATES SHALL GIVE ITEM DESIGNATION AND CIRCUIT NUMBER AS WELL AS FRAME AMPERE SIZE 
AND APPROPRIATE TRIP RATING.  FURNISH MASTER NAMEPLATE GIVING SWITCHBOARD DESIGNATION, 
VOLTAGE AMPERE RATING, SHORT-CIRCUIT RATING, MANUFACTURER’S NAME, GENERAL ORDER 
NUMBER, AND ITEM NUMBER.

2.10 LOW VOLTAGE TRANSFORMERS:
A. GENERAL TRANSFORMER REQUIREMENTS

1. DESCRIPTION: FACTORY-ASSEMBLED AND -TESTED, AIR-COOLED UNITS FOR 60-HZ SERVICE.
2. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES: LISTED AND LABELED AS DEFINED IN 

NFPA 70, BY A QUALIFIED TESTING AGENCY, AND MARKED FOR INTENDED LOCATION AND 
APPLICATION.

3. TRANSFORMERS RATED 15 KVA AND LARGER: COMPLY WITH NEMA TP 1 ENERGY-EFFICIENCY LEVELS 
AS VERIFIED BY TESTING ACCORDING TO NEMA TP 2.

4. CORES: ELECTRICAL GRADE, NON-AGING SILICON STEEL WITH HIGH PERMEABILITY AND LOW 
HYSTERESIS LOSSES.

5. COILS: CONTINUOUS WINDINGS WITHOUT SPLICES EXCEPT FOR TAPS.

ELECTRICAL SPECIFICATIONS

6. INTERNAL COIL CONNECTIONS: BRAZED OR PRESSURE TYPE.
7. COIL MATERIAL:  ALUMINUM.

B. DISTRIBUTION TRANSFORMERS:
1. COMPLY WITH NFPA 70, AND LIST AND LABEL AS COMPLYING WITH UL 1561.
2. CORES: ONE LEG PER PHASE.

C. ENCLOSURE:
a. 6KVA AND ABOVE: VENTILATED.
b. TRANSFORMERS IN WET LOCATIONS SHALL BE NEMA 3R RATED. SEE DRAWINGS.
c. FINISH COLOR:  NSF/ANSI 61 GRAY.

D. TAPS FOR TRANSFORMERS 25 KVA AND LARGER:  TWO 2.5 PERCENT TAPS ABOVE AND TWO 2.5 PERCENT 
TAPS BELOW NORMAL FULL CAPACITY.

E. INSULATION CLASS, 30 KVA AND LARGER: 220 DEG C, UL-COMPONENT-RECOGNIZED INSULATION SYSTEM 
WITH A MAXIMUM OF 150-DEG C RISE ABOVE 40-DEG C AMBIENT TEMPERATURE.

F. K-FACTOR RATING: TRANSFORMERS INDICATED TO BE K-FACTOR RATED SHALL COMPLY WITH UL 1561 
REQUIREMENTS FOR NONSINUSOIDAL LOAD CURRENT-HANDLING CAPABILITY TO THE DEGREE DEFINED BY 
DESIGNATED K-FACTOR.
1. UNIT SHALL NOT OVERHEAT WHEN CARRYING FULL-LOAD CURRENT WITH HARMONIC DISTORTION 

CORRESPONDING TO DESIGNATED K-FACTOR.
2. INDICATE VALUE OF K-FACTOR ON TRANSFORMER NAMEPLATE.
3. UNIT SHALL MEET REQUIREMENTS OF NEMA TP 1 WHEN TESTED ACCORDING TO NEMA TP 2 WITH A K-

FACTOR EQUAL TO ONE.
G. NEUTRAL: RATED 200 PERCENT OF FULL LOAD CURRENT FOR K-FACTOR RATED TRANSFORMERS.
H. WALL BRACKETS:  MANUFACTURER'S STANDARD BRACKETS.
I. LOW-SOUND-LEVEL REQUIREMENTS: MAXIMUM SOUND LEVELS WHEN FACTORY TESTED ACCORDING TO 

IEEE C57.12.91, AS FOLLOWS:
1. 51 TO 150 KVA:  50 DBA.

PART 3 – EXECUTION

3.1 NOTE:
A. COORDINATE ELECTRICAL WORK WITH THE OWNER AND THE WORK OF OTHER TRADES TO AVOID 

CONFLICTS, ERRORS, DELAYS, AND UNNECESSARY INTERFERENCE DURING CONSTRUCTION. 
3.2 PROTECTION DURING CONSTRUCTION

A. FOLLOWING INSTALLATION, PROTECT MATERIALS, EQUIPMENT, AND INSULATION FROM CORROSION, 
PHYSICAL DAMAGE, AND MOISTURE.  CAP CONDUIT RUNS DURING CONSTRUCTION WITH 
MANUFACTURED SEALS.  KEEP OPENINGS IN BOXES OR EQUIPMENT CLOSED DURING CONSTRUCTION.

3.3 MATERIAL AND EQUIPMENT INSTALLATION
A. FOLLOW THE MANUFACTURER'S INSTALLATION RECOMMENDATIONS UNLESS OTHERWISE INDICATED.  

FOLLOW THE ENGINEER'S DECISION, WHEREVER ANY CONFLICT ARISES.  KEEP COPY OF THE 
MANUFACTURER'S INSTALLATION INSTRUCTIONS AVAILABLE ON THE JOBSITE FOR REVIEW AT ALL TIMES.  
INSTALL FREESTANDING EQUIPMENT IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.  
SECURE FREESTANDING EQUIPMENT RIGIDLY TO FLOORS OR MOUNTING PADS WITH ANCHOR BOLTS, 
EXPANSION SHIELDS, OR OTHER APPROVED MEANS.  

3.4 CUTTING AND PATCHING
A. DO NOT CUT OR NOTCH ANY STRUCTURAL MEMBER OR BUILDING SURFACE WITHOUT SPECIFIC APPROVAL 

OF THE ENGINEER.  FOLLOWING SUCH WORK, RESTORE SURFACES NEATLY TO NEW CONDITION USING 
SKILLED CRAFTSMEN OF THE TRADES INVOLVED.

3.5 CLEANING AND TOUCH-UP PAINTING
A. KEEP THE PREMISES FREE FROM ACCUMULATION OF WASTE MATERIAL OR RUBBISH.  UPON COMPLETION 

OF WORK, REMOVE MATERIALS, SCRAPS, AND DEBRIS FROM THE PREMISES AND FROM THE INTERIOR AND 
EXTERIOR OF ALL DEVICES AND EQUIPMENT.  REFINISH DAMAGED SURFACES TO NEW CONDITION USING 
SKILLED CRAFTSMEN OF THE TRADES INVOLVED.

3.6 RACEWAY SYSTEM
A. UNLESS OTHERWISE SPECIFIED OR INDICATED, WIRING SHALL CONSIST OF INSULATED CONDUCTORS 

INSTALLED IN RACEWAYS OF THE TYPES INDICATED:
B. DIRECT EARTH BURIAL:  PVC SCHEDULE 40.
C. UNDER SLABS-ON-GRADE:  PVC SCHEDULE 40.
D. ALL CONDUIT PENETRATIONS THROUGH CONCRETE FLOOR SLABS SHALL BE GALVANIZED RIGID ENTIRE 

DEPTH OF FLOOR SLAB.
E. BOX TYPE (ALL RACEWAY SYSTEMS):

1. EXTERIOR LOCATIONS:  WEATHERPROOF TYPE 3R.
2. BURIED RACEWAY: CONCRETE PULLBOX.

F. INSTALL PULL BOXES WHERE SHOWN AND WHERE NECESSARY TO TERMINATE, TAP-OFF, OR REDIRECT 
MULTIPLE CONDUIT RUNS.  INSTALL PULL BOXES WHERE NECESSARY IN RACEWAY SYSTEM TO FACILITATE 
CONDUCTOR INSTALLATION.  INSTALL PULL BOXES IN CONDUIT RUNS AT LEAST EVERY 150 FEET OR AFTER 
THE EQUIVALENT OF THREE RIGHT-ANGLE BENDS. USE OUTLET BOXES AS JUNCTION AND PULL BOXES 
WHEREVER POSSIBLE AND ALLOWED BY APPLICABLE CODES.

G. SUPPORT BOXES INDEPENDENTLY OF CONDUIT BY ATTACHMENT TO BUILDING STRUCTURE OR STRUCTURAL 
MEMBER.  INSTALL BAR HANGERS IN FRAME CONSTRUCTION, OR FASTEN BOXES DIRECTLY WITH WOOD 
SCREWS ON WOOD, BOLTS AND EXPANSION SHIELDS ON CONCRETE OR BRICK, TOGGLE BOLTS ON 
HOLLOW MASONRY UNITS, AND MACHINE SCREWS OR WELDED THREADED STUDS ON STEELWORK.

3.7 RACEWAY INSTALLATION
A. CONDUIT AND TUBING SIZES SHOWN ARE BASED ON THE USE OF COPPER CONDUCTORS.
B. MAINTAIN RACEWAY ENTIRELY FREE OF OBSTRUCTIONS AND MOISTURE.
C. GROUP RACEWAYS INSTALLED IN SAME AREA.
D. FOLLOW STRUCTURAL SURFACE CONTOURS WHEN INSTALLING EXPOSED RACEWAYS.  AVOID 

OBSTRUCTION OF PASSAGEWAYS.  RUN EXPOSED RACEWAYS PARALLEL OR PERPENDICULAR TO WALLS, 
STRUCTURAL MEMBERS, OR INTERSECTIONS OF VERTICAL PLANES.

E. INSTALL WATERTIGHT FITTINGS IN OUTDOOR, UNDERGROUND, OR WET LOCATIONS.
F. ALL METAL CONDUIT TO BE REAMED, BURRS REMOVED, AND CLEANED BEFORE INSTALLATION OF 

CONDUCTORS, WIRES, OR CABLES.
G. HORIZONTAL RACEWAYS INSTALLED UNDER FLOOR SLABS SHALL LIE COMPLETELY UNDER SLAB, WITH NO 

PART EMBEDDED WITHIN SLAB.
H. INSTALL CONCEALED, EMBEDDED, AND BURIED RACEWAYS SO THAT THEY EMERGE AT RIGHT ANGLES TO 

SURFACE AND HAVE NO CURVED PORTION EXPOSED.
I. FOR EMPTY CONDUITS INSTALL A NYLON PULL CORD TO BE USED FOR FUTURE INSTALLATIONS.

3.8 RACEWAY PENETRATIONS
A. MAKE AT RIGHT ANGLES, UNLESS OTHERWISE SHOWN.
B. NOTCHING OR PENETRATION OF STRUCTURAL MEMBERS, INCLUDING FOOTINGS AND BEAMS, NOT 

PERMITTED.
C. APPLY SINGLE LAYER OF WRAPAROUND DUCT BAND TO ALL METALLIC CONDUIT PROTRUDING THROUGH 

CONCRETE FLOOR SLABS TO A POINT 2 INCHES ABOVE CONCRETE SURFACE.
D. CONCRETE WALLS, FLOORS, OR CEILINGS (ABOVEGROUND):  PROVIDE NONSHRINK GROUT DRY-PACK, 

OR USE WATERTIGHT SEAL DEVICE.
3.9 RACEWAY BENDS

A. INSTALL CONCEALED RACEWAYS WITH A MINIMUM OF BENDS IN THE SHORTEST PRACTICAL DISTANCE.
B. AVOID FIELD-MADE BENDS AND OFFSETS, BUT WHERE NECESSARY, MAKE WITH ACCEPTABLE HICKEY OR 

BENDING MACHINE.  DO NOT HEAT METAL RACEWAYS TO FACILITATE BENDING.
C. PVC CONDUIT:

1. BENDS 30° AND LARGER:  PROVIDE FACTORY-MADE ELBOWS.
2. 90° BENDS:  PROVIDE GALVANIZED RIGID STEEL ELBOWS; EXCEPT ON UTILITY SERVICE RUNS IF NOT 

ALLOWED BY THE UTILITY.
3.10 PVC CONDUIT

A. SOLVENT WELDING:
1. PROVIDE MANUFACTURER RECOMMENDED SOLVENT; APPLY TO ALL JOINTS.
2. INSTALL SUCH THAT JOINT IS WATERTIGHT.

B. ADAPTERS:
1. PVC TO METALLIC FITTINGS:  PVC TERMINAL TYPE.
2. PVC TO RIGID METAL CONDUIT:  PVC FEMALE ADAPTER.

3.11 TERMINATION AT ENCLOSURES
A. SHEET METAL BOXES, CABINETS, AND ENCLOSURES:

1. GALVANIZED RIGID STEEL CONDUIT:
a. PROVIDE ONE LOCK NUT EACH ON INSIDE AND OUTSIDE OF ENCLOSURE.
b. INSTALL GROUNDING BUSHING.
c. PROVIDE BONDING JUMPER FROM GROUNDING BUSHING TO EQUIPMENT GROUND BUS OR 

GROUND PAD; IF NEITHER GROUND BUS NOR PAD EXISTS, CONNECT JUMPER TO LAG BOLT 
ATTACHED TO METAL ENCLOSURE.

d. INSTALL INSULATED BUSHING ON ENDS OF CONDUIT WHERE GROUNDING IS NOT REQUIRED.
e. PROVIDE INSULATED THROAT WHEN CONDUIT TERMINATES IN SHEET METAL BOXES HAVING 

THREADED HUBS.
3.12 UNDERGROUND RACEWAYS

A. COVER:  MAINTAIN MINIMUM 2-FOOT COVER ABOVE CONDUIT, UNLESS OTHERWISE SHOWN.
B. INSTALLATION WITH OTHER PIPING SYSTEMS:  MAINTAIN MINIMUM 12-INCH SEPARATION UNLESS 

OTHERWISE INDICATED.  INSTALLATION OVER VALVES OR COUPLINGS NOT PERMITTED.
3.13 CONDUCTORS

A. DO NOT SPLICE INCOMING SERVICE CONDUCTORS AND BRANCH POWER DISTRIBUTION CONDUCTORS 
NO. 6 AWG AND LARGER UNLESS SPECIFICALLY INDICATED OR APPROVED BY ENGINEER.

B. CONNECTIONS AND TERMINATIONS:
1. INSTALL WIRE NUTS ONLY ON SOLID CONDUCTORS.
2. INSTALL NYLON SELF-INSULATED CRIMP CONNECTORS AND TERMINATORS FOR CIRCUIT 

CONDUCTORS NO. 6 AWG AND SMALLER.
3. INSTALL UNINSULATED CRIMP CONNECTORS AND TERMINATORS FOR CIRCUIT CONDUCTORS NO. 4 

AWG THROUGH NO. 2/0 AWG.
4. INSTALL UNINSULATED, BOLTED, TWO-WAY CONNECTORS AND TERMINATORS FOR CIRCUIT 

CONDUCTORS NO. 4/0 AWG AND LARGER.
5. TAPE INSULATE ALL UNINSULATED CONNECTIONS.
6. PLACE NO MORE THAN ONE CONDUCTOR IN ANY SINGLE-BARREL PRESSURE CONNECTION.
7. INSTALL CRIMP CONNECTORS WITH TOOLS APPROVED BY CONNECTOR MANUFACTURER.
8. COMPRESSION LUGS:

a. ATTACH WITH A TOOL SPECIFICALLY DESIGNED FOR PURPOSE.
b. TOOL SHALL PROVIDE COMPLETE, CONTROLLED CRIMP AND SHALL NOT RELEASE UNTIL CRIMP IS 

COMPLETE.
c. DO NOT USE PLIER TYPE CRIMPERS.

C. DO NOT USE SOLDERED MECHANICAL JOINTS.
D. SPLICES AND TERMINATIONS:  

1. INDOORS:  USE GENERAL PURPOSE, FLAME RETARDANT TAPE.
2. OUTDOORS:  USE FLAME RETARDANT, COLD- AND WEATHER-RESISTANT TAPE.

E. CAP SPARE CONDUIT WITH UL LISTED END CAPS.  
F. CABINETS AND PANELS:

1. REMOVE SURPLUS WIRE, BRIDLE AND SECURE.
2. WHERE CONDUCTORS PASS THROUGH OPENINGS OR OVER EDGES IN SHEET METAL, REMOVE BURRS 

CHAMFER EDGES, AND INSTALL BUSHINGS AND PROTECTIVE STRIPS OF INSULATING MATERIAL TO 
PROTECT THE CONDUCTORS.

3.14 GROUNDING
A. UNLESS OTHERWISE INDICATED, GROUND ALL EXPOSED NON-CURRENT-CARRYING METALLIC PARTS OF 

ELECTRICAL EQUIPMENT, RACEWAY SYSTEMS, AND THE NEUTRAL OF ALL WIRING SYSTEMS IN 
ACCORDANCE WITH THE CEC, STATE, AND OTHER APPLICABLE LAWS AND REGULATIONS.

B. WHERE GROUND RODS ARE INDICATED OR USED, THEY SHALL BE COPPER CLAD, NOT LESS THAN ¾-INCH 
IN DIAMETER, 10 FEET LONG, DRIVEN FULL LENGTH INTO THE EARTH.

C. MAKE GROUND CONNECTIONS BY BRAZING, THERMITE WELDING, OR WITH APPROVED PRESSURE 
TERMINALS OR MECHANICAL GROUNDING DEVICES, EXCEPT INACCESSIBLE CONNECTIONS SHALL BE 
MADE BY THERMITE WELDING.  THE POINT OF CONTACT OF EACH THERMITE WELD SHALL BE WIRE BRUSHED 
OR FILED TO A BARE METAL SURFACE.  THERMITE WELDING CARTRIDGES AND MOLDS SHALL BE USED IN 
ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.  AFTER THE WELDS HAVE BEEN MADE 
AND COOLED, SLAG SHALL BE BRUSHED FROM THE WELDED AREA AND THE JOINT THOROUGHLY 
CLEANED.  

3.1 TRANSFORMER FIELD QUALITY CONTROL
A. PERFORM TESTS AND INSPECTIONS.
B. TESTS REFERENCED IN SUBPARAGRAPH BELOW ARE FROM NETA ATS AND INCLUDE INSPECTION 

PROCEDURES TO VERIFY PROPER INSTALLATION. THEY ALSO INCLUDE TESTS AND MEASUREMENTS OF 
INSULATION RESISTANCE AND TURNS RATIOS. COST OF EXTENSIVE TESTING MAY NOT BE WARRANTED FOR 
SOME PROJECTS. REVISE SUBPARAGRAPH TO SUIT PROJECT.

C. TESTS AND INSPECTIONS:
1. INSPECT PHYSICAL AND MECHANICAL CONDITION.
2. INSPECT ANCHORAGE, ALIGNMENT AND GROUNDING.
3. VERIFY RESILIENT MOUNTS ARE FREE AND THAT SHIPPING BRACKETS HAVE BEEN REMOVED.
4. VERIFY THE UNIT IS CLEAN.
5. PERFORM RESISTANCE MEASUREMENTS THROUGH BOLTED CONNECTIONS WITH A LOW-RESISTANCE 

OHMMETER, IF APPLICABLE, IN ACCORDANCE WITH 2009 NETA ACCEPTANCE TESTING 
SPECIFICATIONS.

6. PERFORM INSULATION-RESISTANCE TEST WINDING-TO-WINDING AND EACH WINDING-TO-GROUND 
WITH 1,000 VDC TEST VOLTAGE.  CALCULATE DIELECTRIC ABSORPTION RATIO OR POLARIZATION 
INDEX.

D. TEST VALUES:
1. INSULATION-RESISTANCE TEST VALUES AT ONE MINUTE SHOULD BE IN A MINIMUM 500 MEGOHMS.
2. THE DIELECTRIC ABSORPTION RATIO OR POLARIZATION INDEX SHALL BE GREATER THAN 1.0 AND SHALL 

BE RECORDED FOR FUTURE REFERENCE.
3.16 OPERATIONAL READINESS TEST (ORT)

A. TESTING, TEST PLANS, AND TEST REPORTS SHALL BE PROVIDED BY THE CONTRACTOR AS SPECIFIED HEREIN.  
THE CONTRACTOR SHALL PROVIDE LABOR, INSTRUMENTS, AND OTHER MATERIAL TO COMPLETE THE TEST.

B. THE ENTIRE INSTALLED ELECTRICAL SYSTEM SHALL BE CERTIFIED (INSPECTED, TESTED, AND DOCUMENTED) 
THAT IT IS READY FOR OPERATION.  THE OBJECTIVE OF THIS TEST IS TO DEMONSTRATE THAT THE ELECTRICAL 
SYSTEM IS COMPLETE AND READY FOR USE.
1. INSULATION RESISTANCE TEST:

a. PERFORM INSULATION RESISTANCE TEST ON EACH CONDUCTOR NO. 6 AND LARGER WITH 
RESPECT TO GROUND.  APPLIED POTENTIAL TO BE 1,000 VDC FOR ONE MINUTE.

b. RECORD TEST VALUES AND SUBMIT TO THE ENGINEER.  INSULATION RESISTANCE TO BE 
50 MEGAOHMS MINIMUM.

c. MEASURE INSULATION RESISTANCE OF COMPLETE CIRCUITS WITH THE CIRCUIT BREAKERS OPEN.
d. NOTIFY THE ENGINEER ONE WEEK PRIOR TO THE INSULATION TEST.

2. GROUNDING SYSTEM:
a. VERIFY GROUND SYSTEM IS IN COMPLIANCE WITH THE PLANS.
b. PERFORM FALL-OF-POTENTIAL TEST OR ALTERNATIVE IN ACCORDANCE WITH IEEE STANDARD 

81-1991 ON THE MAIN GROUNDING ELECTRODE OR SYSTEM.
c. PERFORM POINT-TO-POINT TESTS TO DETERMINE THE RESISTANCE BETWEEN THE MAIN 

GROUNDING SYSTEM AND ALL MAJOR ELECTRICAL EQUIPMENT FRAMES.
d. THE RESISTANCE BETWEEN THE MAIN GROUNDING ELECTRODE AND GROUND SHOULD BE NO 

GREATER THAN 5 OHMS.  INVESTIGATE POINT-TO-POINT RESISTANCE VALUES WHICH EXCEED 0.5 
OHMS.

3. DEMONSTRATION:
a. DEMONSTRATE PROPER CIRCUITING.
b. DEMONSTRATE PROPER SWITCHING OF FIXTURES.
c. DEMONSTRATE THAT ALL FIXTURES ARE OPERATING AND ALL LAMPS ARE LIT.
d. DEMONSTRATE PROPER PANEL RELABELING.

C. PANELBOARD DIRECTORIES SHALL MEET MINIMUM CEC 408.4 REQUIREMENTS. THE CONTRACTOR SHALL 
IDENTIFY EACH CIRCUIT WITH ROOM NUMBER, ROOM NAME AND EQUIPMENT SERVED. STANDARD 
ABBREVIATIONS FROM THE NEC AND WEBSTER’S DICTIONARY ARE ALLOWED. (E.G., “207 JANITOR WH” OR 
“102,103 RR RCPT”.)

D. LABELS SHALL BE MELAMINE, FLEXI-BRASS, OR EQUAL MATERIAL, 1.5”HX3”L, WITH 3/8”H TIMES NEW ROMAN 
LETTERING.
1. BACKGROUND/LETTERING COLOR SHALL BE AS FOLLOWS:

a. BLACK/WHITE (NORMAL BRANCHES)
2. EQUIPMENT LABELING (FOR ALL PROJECT TYPES) SHALL FOLLOW AFTER THE EXAMPLES SHOWN BELOW 

(FOR GENERATOR/ATS, PANELBOARDS, DISCONNECTS, LIGHTING CONTROL PANELS, ETC.):

                                                        PANEL A2
FED FROM PNL B1

       400A, 120/208V, 3Ø

   DISCONNECT B1
FED FROM PNL M1
60A/15F, 208V/3Ø

APPLICABLE CODE : 2019 CBC          02/05/2020 REVISED: 02/14/2020

MEP COMPONENT ANCHORAGE NOTE
ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND INSTALLED PER THE 
DETAILS ON THE DSA-APPROVED CONSTRUCTION DOCUMENTS.  THE FOLLOWING COMPONENTS SHALL BE 
ANCHORED OR BRACED TO MEET THE FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2019 
CBC SECTIONS 1617A.1.18 THROUGH 1617A.1.26 AND ASCE 7-16 CHAPTERS 13, 26, AND 30:

1. ALL PERMANENT EQUIPMENT AND COMPONENTS.
2. TEMPORARY, MOVABLE, OR MOBILE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G., HARD WIRED) 

TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS, OR WATER.  “PERMANENTLY 
ATTACHED” SHALL INCLUDE ALL ELECTRICAL CONNECTIONS EXCEPT PLUGS FOR 110/220-VOLT 
RECEPTACLES HAVING A FLEXIBLE CABLE.

3. TEMPORARY, MOVABLE, OR MOBILE EQUIPMENT THAT IS HEAVIER THAN 400 POUNDS OR HAS A 
CENTER OF MASS LOCATED 4 FEET OR MORE ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT 
DIRECTLY SUPPORTS THE COMPONENT IS REQUIRED TO BE RESTRAINED IN A MANNER APPROVED BY 
DSA.

4. 
THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE POSITIVELY ATTACHED TO THE 
STRUCTURE BUT NEED NOT DEMONSTRATE DESIGN COMPLIANCE WITH THE REFERENCES NOTED ABOVE.  THESE 
COMPONENTS SHALL HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND ASSOCIATED 
DUCTWORK, PIPING, AND CONDUIT.  FLEXIBLE CONNECTIONS MUST ALLOW MOVEMENT IN BOTH TRANSVERSE 
AND LONGITUDINAL DIRECTIONS:

A. COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVING A CENTER OF MASS LOCATED 4 FEET 
OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORTS THE COMPONENT.

B. COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED SYSTEMS, LESS 
THAN 5 POUNDS PER FOOT, THAT ARE SUSPENDED FROM A ROOF OR FLOOR OR HUNG FROM A WALL.

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTE
PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE 
FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-16 SECTION 13.3 AS DEFINED IN ASCE 7-16 SECTIONS 
13.6.5, 13.6.6, 13.6.7, 13.6.8 AND 2019 CBC SECTIONS 1617A.1.24, 1617A.1.25, AND 1617A.1.26.

THE METHOD OF SHOWING BRACING AND ATTACHMENTS TO THE STRUCTURE FOR THE IDENTIFIED 
DISTRIBUTION SYSTEM ARE AS NOTED BELOW.  WHEN BRACING AND ATTACHMENTS ARE BASED ON A 
PREAPPROVED INSTALLATION GUIDE (E.G., OSHPD OPM FOR 2013 CBC OR LATER), COPIES OF THE BRACING 
SYSTEM INSTALLATION GUIDE OR MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF AND 
DURING THE HANGING AND BRACING OF THE DISTRIBUTION SYSTEMS.  THE STRUCTURAL ENGINEER OF 
RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT THE HANGER AND BRACE LOADS.

MECHANICAL PIPING (MP), MECHANICAL DUCTS (MD), PLUMBING PIPING (PP), ELECTRICAL DISTRIBUTION 
SYSTEMS (E):

MP ☐ MD ☐ PP ☐ E ☐   OPTION 1:  DETAILED ON THE APPROVED DRAWINGS WITH PROJECT SPECIFIC 
  NOTES AND DETAILS.

MP ☐ MD ☐ PP ☐ E ☐  OPTION 2:  SHALL COMPLY WITH THE APPLICABLE OSHPD PRE-APPROVAL (OPM #) 
#__________.

DSA ANCHORAGE AND BRACING NOTE
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ELECTRICAL ABBREVIATIONS

NOTE: THIS IS A SUPPLEMENTAL STANDARD LEGEND. SOME SYMBOLS OR 
ABBREVIATIONS MAY APPEAR ON THIS LEGEND AND NOT ON THE PLANS

CONDUIT EXPOSED

CONDUIT CONCEALED or BURIED

TICK MARKS W/BARS INDICATES NUMBER OF #10 CONDUCTORS WITH #10 GROUND

"L" WITH TICK MARKS INDICATES #18 SOLID PAIR WITH ASSOCIATED POWER CONDUCTORS

HOME RUN-DESTINATION SHOWN

CONDUIT DOWN

CONDUIT UP

MAJOR ELECTRICAL COMPONENT OR DEVICE NAME OR
IDENTIFYING SYMBOL AS SHOWN

EXOTHERMIC WELD, TERMINATION OR SPLICE POINT

GROUND ROD

CIRCUIT BREAKER

CURRENT TRANSFORMER, NUMBER INDICATED

ELECTRICAL SYMBOLS

LA-2

MCC

TICK MARKS WITHOUT BARS INDICATES NUMBER OF #12 CONDUCTORS WITH #12 GROUND

SURFACE MOUNT PANELBOARD

FLUSH MOUNT PANELBOARD

KEYNOTE1

A - AMMETER, AMPERE
AC - ALTERNATING CURRENT
ACH - ABOVE COUNTER HEIGHT
AFCI - ARC FAULT CIRCUIT INTERRUPT
AFF - ABOVE FINISHED FLOOR OR GRADE
AIC - AMPS INTERRUPTING CAPACITY
AL - ALUMINUM
ATS - AUTOMATIC TRANSFER SWITCH
BCT - BONDING CONDUCTOR FOR TELECOMMUNICATIONS.
BGES - BUILDING GROUND ELECTRODE SYSTEM
BRKR - BREAKER
BOD - BOTTOM OF DEVICE
C or COND - CONDUIT
CAB - CABINET
CEB - CRITICAL EMERGENCY BRANCH
CEC - CALIFORNIA ELECTRIC CODE
CKT - CIRCUIT
COD - CENTER OF DEVICE
CR - CONTROLLED RECEPTACLE
CT - CURRENT TRANSFORMER
DC - DIRECT CURRENT
(E) or EXIST - EXISTING
EEB - EQUIPMENT EMERGENCY BRANCH
EEOR - ELECTRICAL ENGINEER OF RECORD
EGC - EQUIPMENT GROUNDING CONDUCTOR
ENC - ENCLOSURE
(F) - FUTURE
FACP - FIRE ALARM CONTROL PANEL
FACU - FIRE ALARM CONTROL UNIT
FSD - FIRE SMOKE DAMPER
G - EQUIPMENT GROUNDING CONDUCTOR
GEC - GROUNDING ELECTRODE CONDUCTOR
GFCI - GROUND FAULT CIRCUIT INTERRUPT
GND - GROUND
J - JUNCTION BOX
LAUN - LAUNDRY
LCP - LIGHTING CONTROL PANEL
LFEB - LIFE SAFETY EMERGENCY BRANCH
LTG - LIGHTING
MBJ - MAIN BONDING JUMPER
MCB - MAIN CIRCUIT BREAKER
MFR - MANUFACTURER
MLO - MAIN LUG ONLY
MOCP - MAXIMUM OVERCURRENT PROTECTION
MSB - MAIN SWITCH BOARD
MTS - MANUAL TRANSFER SWITCH
NEC - NATIONAL ELECTRIC CODE
NEMA - NATIONAL ELECTRIC MANUFACTURER'S ASSOCIATION
N - NEUTRAL
(N) - NEW
NB - NORMAL BRANCH
NSEB - NON-SEGREGATED EMERGENCY BRANCH
OFCI - OWNER FURNISHED, CONTRACTOR INSTALLED
OFOI - OWNER FURNISHED, OWNER INSTALLED
PB - PULLBOX
PNL - PANELBOARD
PLR - PLUG LOAD RELAY
RCPT - RECEPTACLE
RM - ROOM
SWBD - SWITCHBOARD
SBJ - SYSTEM BONDING JUMPER
SSBJ - SUPPLY SIDE BONDING JUMPER
T - THERMOSTAT OR TELE CONDUIT
TBB - TELECOMMUNICATIONS BONDING 
TGB - TELECOMMUNICATIONS GROUND BUS
TMGB - TELECOMMUNICATIONS MAIN GROUND BUS
TOD - TOP OF DEVICE
TR - TAMPER
TYP - TYPICAL
V - VOLTMETER, VOLT
W - WATT
WW - WIREWAY
WP - WEATHERPROOF (NEMA 3R)
XFMR - TRANSFORMER

NOTE: THIS IS A SUPPLEMENTAL STANDARD ELECTRICAL LEGEND. SOME SYMBOLS MAY APPEAR ON THIS LEGEND AND NOT ON THE 
PLANS. SEE LIGHTING CONTROL SHEET FOR LIGHTING LEGEND.

LI
N

E 
TY

P
ES

 A
N

D
 S

Y
M

B
O

LS
TI

C
K

 M
A

R
K

S
EQ

U
IP

M
EN

T
A

N
N

O
TA

TI
O

N

(A : B) INDICATES INTERCONNECTION OF PATHWAYS AND/OR CONDUCTORS, E.G., 4"C-4#500,1#3G (MSB : PNL A) 
INDICATES CONDUIT AND CONDUCTORS ROUTED FROM THE MAIN SWITCHBOARD TO PANELBOARD A.

INDICATES FIRE RATED WALL

26 00 00 SPECIFICATION NUMBER REFERENCE TAG. CONFORMANCE TO PROJECT SPECIFICATIONS IS REQUIRED. WHERE 
TAGS ARE SHOWN ON THE DRAWINGS,  IT IS THE ENGINEER'S INTENT TO RAISE ADDITIONAL AWARENESS TO 
PRODUCTS OR EXECUTION METHODS  THAT ARE CRITICAL, ATYPICAL OR NOT EXPRESSLY DETAILED ON THE 
DRAWINGS.
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2500A, 277/480V, 3Ø, 4W, 65kAIC

M (E) REMOTE 
UTILITY METER

3000A
3P

(E) UTILITY XFMR

(E) MSB

(E) GND TERMINAL BAR

(E) 
20A

2P

(E) 
300A

3P

(E) 
250A

3P

(E) 
300A

3P

(E) 
400A

3P

(E) 
400A

3P

(E) 
300A

3P

(E) 
600A

3P

(E) 
600A

3P

(E) 
400A

3P

(E) 
1200A

3P
SPACE (E) 3P

SPACE
(E) 3P
SPACE

(E) 3P
SPACE

(E) 3P
SPACE

(E) 3P
SPACE

(E) 3P
SPACE

(E) 3P
SPACE

(E) 3P
SPACE

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(E) 
LOAD

(N) SWBD HA

400A, 277/480V, 3Ø, 4W, 22kAIC

(N) 
200A

3P

(N)
(3)

200A
3P

SPARE

480:120/208
150kVA, 3Ø
SBJ AT XFMR

(N) XFMR A

400A, 120/208V, 3Ø, 4W, 22kAIC

(N)
125A

2P
SPARE

(N)
(2) 

200A
3P

SPARE

(N) SWBD LA

(N
) 

2
"C

-3
#

3
/0

,1
#

6
G

(E) 
600A

3P

(E) 
LOAD

(N) 
400A

3P

(N
) 

4
"C

-4
#

5
0
0

,1
#

3
G

(N
) 

(3
) 

3
"C

-4
#

4
0

0
,1

#
2

/0
G

(N) 
400A

3P

(E) PB-6(E
) 

(3
) 

3
"C

-
(N

) 
4

#
4
0

0
,1

#
2

/0
G

1

2

GND TERMINAL BAR
MBJ AT MSB

GROUNDING ELECTRODE CONDUCTOR

3
E401

(NEMA 3R)

(NEMA 3R)

1
E401

1
E401

1
E401

(NEMA 3R)

(N)
(2)

300A
3P

SPARE

(N)
150A

2P
SPARE

STUB AND CAP, TYP.

(N) 
125A

2P
SPARE

(N)
125A

2P
SPARE

(N)
125A

2P
SPARE

(N
) 

2
"C

-E
M

P
TY

(N
) 

2
"C

-E
M

P
TY

(N
) 

2
"C

-E
M

P
TY

(N
) 

2
"C

-E
M

P
TY

(N
) 

2
"C

-E
M

P
TY

(F)
BLDG

3

(F)
BLDG

1

(F)
BLDG

2

(F)
BLDG

4

(F)
BLDG

5

E003
1ONE-LINE DIAGRAM

1. UTILIZE EXISTING SPARE BREAKER TO FEED NEW SWITCHBOARD HA. UPDATE LABELING PER 
ELECTRICAL SPECIFICATIONS.

2. ROUTE NEW CONDUCTORS TO EXISTING PULLBOX 6 IN EXISTING SPARE CONDUITS AS 
INDICATED.

KEYNOTES
NOTE#
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(E) BLDG APP. 02-110440

(E) BLDG

APP. 02-110440

APP.

02-110440

(E) PARKING LOT

(E) PARKING LOT

(E) PARKING LOT
(E) PARKING LOT

(E) BLDG

APP. 02-110440

(E) BLDG

APP. 02-110440

(E) BLDG

APP. 02-110440

(E) BLDG

APP. 02-110440 (E) BLDG

APP. 02-110440

(E) BLDG

APP. 02-110440

(E) BLDG

APP.

02-110440

M
O
N
U
M
E
N
T
 
S
IG
N

E  STREET/  CA HWY 20

1
.9
0

1
.3
4

1
.7
8

M
O
N
U
M
E
N
T
 
S
IG
N

SSCO
INV 66.92

RIM 72.20
INV 66.55 6"(NE)
INV 66.55 4"(N)
INV 66.37 8"(W)

SSCO
INV 67.20

SSCO
INV 67.38

SSCO
INV 67.51

SSCO
INV 67.68

SSCO
INV 67.84

SSCO
INV 68.34

SSCO
INV 68.59

SSCO
INV 68.52

EXISTING
IRRIGATION

VALVE

EXISTING
IRRIGATION

VALVE

3-EX.
IRRIGATION
BOX

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

%

%

%

NO PARKING SIGN
2

2

(N) PB11 (POWER)

4
E401

(E) PB6

(N) PB12 (POWER) ,TYP.

(N) PB13 (POWER)

(E) PB5

(E) PB8

(E) PB9

(N) PB14 (SIGNAL)

(E) PB4

(E) PB7

(E) MSB

(E) PB

(E) PB3

(N) (3) 3"C-4#400,1#2/0G (PB6 : SWBD HA)

SEE VIEW 2, 
THIS SHEET

(E) MDF-C

2
E401

(E) 3"C-EMPTY (MDF-C : PB9)

(N) 3"C-EMPTY (PB9 : PB15) (SIGNAL)

(E) (3) 3"C- (N) 4#400,1#2/0G (MSB : PB-6)

1

(F)
BLDG 2

(F)
BLDG 1

(F)
BLDG 3

(F)
BLDG 4

(F)
BLDG 5

(N) PB15 (SIGNAL)

STUB AND CAP, TYP.

(N) 3"C-EMPTY (PB8 : BLDG 1)
(N) 3"C-EMPTY (PB8 : BLDG 2)

(N) 3"C-EMPTY (PB15 : BLDG 3)
(N) 3"C-EMPTY (PB15 : BLDG 4)
(N) 3"C-EMPTY (PB15 : BLDG 5)

(N) 2"C-EMPTY (SWBD LA : BLDG 3)
(N) 2"C-EMPTY (SWBD LA : BLDG 4)
(N) 2"C-EMPTY (SWBD LA : BLDG 5)

(N) 2"C-EMPTY (SWBD LA : BLDG 1)
(N) 2"C-EMPTY (SWBD LA : BLDG 2)

2

3

(N) SWBD HA

(N) SWBD LA

(N) XFMR A

(N) CONCRETE PAD

(N) (3) 3"C-4#400,1#2/0G (PB11 : SWBD HA)

(N) 4"C-4#500,1#3G (XFMR A : SWBD LA)

(N) 2"C-4#3/0,1#6G (SWBD HA : SWBD LA)

SEE VIEW 1

(N) (5) 3"C-EMPTY (SWBD HA : PB 16)

(N) PB 16 (POWER) (N) PB 17 (POWER)

(N) GND ROD, TYP.

(N) #2/0 BARE CU CONDUCTOR

(N) (5) 3"C-EMPTY (SWBD HA : PB 18)

(N) PB 18 (POWER)

(N) PB 19 (POWER)

(N) (5) 3"C-EMPTY (SWBD LA : PB 19)

SEE VIEW 1SEE VIEW 1

(N) (5) 3"C-EMPTY (SWBD LA : PB 17)
(N) 2"C-EMPTY (SWBD LA : BLDG 1)
(N) 2"C-EMPTY (SWBD LA : BLDG 2)
(N) 2"C-EMPTY (SWBD LA : BLDG 3)
(N) 2"C-EMPTY (SWBD LA : BLDG 4)
(N) 2"C-EMPTY (SWBD LA : BLDG 5)
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ELECTRICAL SITE PLAN

21-2947

7/23/20

EY

BB

A PROPOSED

CLASSROOM RELOCATION

1. COUPLE NEW CONDUIT WITH EXISTING CONDUIT STUB AT LOCATION SHOWN. 
2. SAWCUT ASPHALT AS REQUIRED TO FACILITATE INSTALLATION OF UNDERGROUND CONDUIT. 

PATCH AND REPAIR ASPHALT TO MATCH EXISTING CONDITIONS.
3. COORDINATE FINAL LOCATION OF CONDUIT STUB WITH OWNER. 

KEYNOTES
NOTE

E1011" = 50'-0"

1ELECTRICAL SITE PLAN

#

E1013/16" = 1'-0"

2ENLARGED SITE PLAN

LINE-LINE (1Ø) VD = (2 * L * Z * I)/1000 I = CURRENT VD = VOLTAGE DROP

LINE-NEUTRAL VD = (2 * L * Z * I)/1000 LINE-LINE (3Ø) VD = (SQRT(3) * L * X * I)/1000 L = DISTANCE Z = IMPEDANCE

TOTAL VOLTAGE DROP: 2.18%

XFMR A : SWBD LA LINE-LINE (3Ø) PVC CU 1 500 320 10 208 0.04 0.24 0.11%

SWBD HA : XFMR A LINE-LINE (3Ø) PVC CU 1 3/0 160 10 480 0.09 0.24 0.05%

MSB : SWBD HA LINE-LINE (3Ø) PVC CU 3 400 320 1070 480 0.02 9.69 2.02%

DISTRIBUTION LOAD TYPE
CONDUIT
MATERIAL

CONDUCTOR
MATERIAL

QUANTITY OF
RUNS

CONDUCTOR
SIZE (AWG)

CURRENT (A) DISTANCE (FT) VOLTAGE (V) IMPEDANCE (Z)
VOLTAGE

DROP (VD)
VOLTAGE DROP

(%)

VOLTAGE DROP CALCULATIONS

I=INCOMING FAULT CURRENT AIC = SHORT CIRCUIT CURRENT

SHORT CIRCUIT AIC = V/((D*(Z/1000))+(V/I) D = DISTANCE Z = IMPEDANCE

XFMR A : SWBD LA 18647 PVC CU 1 500 10 208 0.04 17955 22000

SWBD HA : XFMR A 19307 PVC CU 1 3/0 10 480 0.09 18647 22000

MSB : SWBD HA 65000 PVC CU 3 400 1070 480 0.02 19307 22000

EQUIPMENT
INCOMING FAULT

CURRENT (AIC)
CONDUIT MATERIAL CONDUCTOR MATERIAL QUANTITY OF RUNS

CONDUCTOR SIZE
(AWG)

DISTANCE (FT) VOLTAGE (V) IMPEDANCE (Z)
SHORT CIRCUIT
CURRENT (AIC)

SHORT CIRCUIT
CURRENT RATING

(AIC)

SHORT CIRCUIT CALCULATIONS

CCD 01 EY 8/17/211C
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FINISH GRADE

D

2"MIN2"MIN

WARNING
TAPE COMPACTED

TRENCH
BACKFILL

12"

BACKFILL W/ SAND
HAND TAMP

3"
 M

IN
3"

 M
IN

24
" 

M
IN

NOTES:

1. D=3" MIN FOR 2" AND LARGER CONDUIT
2. D=2" MIN FOR 1 1/2" AND SMALLER CONDUIT
3. CONDUIT DETAIL FOR LESS THAN 4 RACEWAYS PER TRENCH

6"

6"

24" MIN

PEA GRAVEL OR  3/4"
MINUS CRUSHED ROCK.

ELECTRICAL PULLBOX
AND EXTENSIONS AS
REQUIRED

UNDERGROUND 
DUCT, TYP.

FINISHED GRADE
COVER

EXOTHERMIC WELD CONNECTION,
THERMOWELD, CADWELD, OR EQUAL

#2/0 BARE CU CONDUCTOR

3/4"Ø X 8' GROUND ROD, MIN.

SWITCHBOARD
500 LBS MAX

32"

MIN.

6" 33"

MIN.

6" 32"

NOTES:
1. SWITCHBOARD CABINET DIMENSIONS AND WEIGHTS MAY VARY. THIS DETAIL SHALL ACCOUNT FOR THE LARGEST EQUIPMENT AVAILABLE. FASTENING AND 

ANCHORAGE SHALL BE USED EQUALLY FOR SMALLER CABINET CONFIGURATIONS.
2. CONCRETE 28-DAY COMPRESSIVE STRENGTH SHALL BE 3,000 PSI MINIMUM.
3. ESTIMATED CONCRETE PAD FOOTPRINT IS 10' - 1" LONG x 3' - 7" WIDE. CONTRACTOR SHALL VERIFY PAD DIMENSIONS WITH EQUIPMENT MANUFACTURERS PRIOR TO 

CONSTRUCTION OF CONCRETE PAD. NOTIFY ENGINEER OF ANY DISCREPANCY.
4. AFTER OVER-EXCAVATION, UNDERLYING EARTH SHALL BE SCARIFIED 6-INCHES MINIMUM AND COMPACTED TO 95% RELATIVE DENSITY PRIOR TO PLACING 

AGGREGATE BASE. AGGREGATE BASE SHALL BE PLACED IN 6-INCH MAXIMUM LIFTS AND COMPACTED TO 95% RELATIVE DENSITY. COMPACTION SHALL BE 
MEASURED BY ASTM D-1557. AGGREGATE BASE SHALL BE 3/4" CLASS II AGGREGATE PER STATE SPECIFICATIONS SECTION 26.

5. CONTRACTOR SHALL VERIFY ANCHOR BOLT SIZE, QUANTITY, AND LOCATION WITH EQUIPMENT MANUFACTURERS. NOTIFY ENGINEER OF ANY DISCREPANCY.
6. CONTRACTOR SHALL ADJUST REINFORCEMENT LOCATIONS AS REQUIRED TO AVOID CONFLICT WITH ANCHOR LOCATIONS.
7. WEDGE ANCHOR BOLTS SHALL BE SIMPSON SS STRONG-BOLT 2 (ICC ESR-3037), HILTI SS KB-TZ2 (ICC ESR-1917), OR APPROVED EQUAL. TORQUE TEST 1/2" DIAMETER 

BOLTS FOR 65 FT-LBS UNLESS NOTED OTHERWISE.
8. POST-INSTALLED ANCHORS SHALL BE INSPECTED AND TESTED IN ACCORDANE WITH 2022 CBC TABLE 1705.A.3 AND SECTION 1910A.5.5. TORQUE-CONTROLLED POST-

INSTALLED ANCHORS SHALL BE TESTED TO A TORQUE OF 65 FT-LBS FOR 1/2" DIAMETER ANCHORS UNLESS NOTED OTHERS. TORQUE-CONTROLLED ANCHORS SHALL 
ALL THE SPECIFIED TORQUE WITHIN 1/2 TURN OF THE NUT.

REAR

UNIT ENTRY

SWITCHBOARD PLAN - PULL AREA (C-C)

ELEVATION - FRONT ELEVATION - SWITCHBOARD SIDE (A - A)

32"

3"3"

2 
1/

2"
15

"
2 

1/
2"

11
 1

/8
"

20
"

PULL AREA

TRANSFORMER
1350 LBS MAX

SWITCHBOARD
500 LBS MAX

EARTH

C C C C

A

A

OVER-EXCAVATE AS SHOWN AND BACKFILL 
WITH COMPACTED CALTRANS CLASS II 

AGGREGATE BASE OR APPROVED EQUAL 
(NOTE 4)

3/4" CHAMFERED EDGE, TYP.

#4 AT 12" OC MAX EA WAY 
AT BOTT, TYP.

GRADE

#4 x         AT 12" OC MAX EA 
WAY AT TOP, TYP.

M
IN6"

6"
6"

3" CLR, TYP.

C
LR3"

C
LR2"

12
"

90
"

REAR

UNIT ENTRY

SWITCHBOARD PLAN - ANCHORAGE (C-C)

1/2" DIAMETER STAINLESS STEEL WEDGE 
ANCHOR, PROVIDE (4) EACH SECTION, 
8 TOTAL WITH 3" EFFECTIVE EMBEDMENT 
INO CONCRETE PAD (NOTES X - X)

BOLT PATTERN AT 
EACH CORNER FOR 
ALL SECTIONS, TYP.

4 
9/

16
"

2 3/16"

11 1/8" 20"

B

B

kVA DIMENSIONS (INCHES) WEIGHT
RATING WIDTH HEIGHT DEPTH (LBS)

150 33 42 32.5 1350

TRANSFORMER SPECS FOR 480VAC : 208Y/120VAC

EARTH

ELEVATION - TRANSFORMER SIDE (B - B)

EARTH

32 1/2"

42
"

DIST., TYP.
6" EDGE

1/2" DIAMETER STAINLESS STEEL 
WEDGE ANCHOR WITH 3" EFFECTIVE 
EMBEDMENT INO CONCRETE PAD 
(TYPICAL OF 4) (NOTES 5 - 8)

CONCRETE 
PAD

DIST., TYP.
6" EDGE

DIST., TYP.
6" EDGE

R
EG

IS
TE

RE
D

PROFESSIONAL
ENG

IN
EER

STAT E O F C A L I F O R N IA

No. E22549
EL ECT R I CAL

B R
Y A

N

SE
NRABM I C H A LE

F
ile

 N
a
m

e
:

P
lo

t 
D

a
te

:

FOR

http://www.nmrdesign.com

whatsoever without the written permission of NICHOLS, MELBURG
by, or disclosed to any person, firm or corporation for any purpose
None of such ideas, designs, arrangements or plans shall be used
developed for use on, and in conjunction with, the specified project.
MELBURG and ROSSETTO and were created, evolved and
by this drawing are owned by, and the property of, NICHOLS,
All ideas, designs, arrangements and plans indicated or represented

and ROSSETTO.

Copyright C

300 KNOLLCREST DRIVE

REDDING, CA.  96002

(530) 222-3300 (530) 222-3538 FAX

2020

Scale

Job No.

SHEET No.

Checked By

Date Drawn

Drawn By

DescriptionSym.

REVISIONS

By

DRAWING STATUS

SHEET TITLE

PROJECT NAME

Date

LICENSE STAMPS

AS NOTED

FOR DSA APPROVAL

C
:\
R

e
v
it
 L

o
c
a

l 
F

ile
s
\0

4
0

4
\0

4
0

4
.7

4
8

 C
o
lu

s
a

 M
o
d

u
la

r\
0
4

0
4

.7
4

8
_

E
_

C
o

lu
s
a
 M

o
d
u

la
r_

E
E

Y
_

L
2

0
.r

v
t

4
/4

/2
0

2
3
 2

:1
1

:1
0

 P
M

COLUSA COUNTY

ADULT EDUCATION

CENTER

COLUSA COUNTY

OFFICE OF EDUCATION

WILLIAMS, CALIFORNIA

E401

ELECTRICAL DETAILS

21-2947

7/23/20

EY

BB

A PROPOSED

CLASSROOM RELOCATION

NTS E401
2RACEWAY - UNDERGROUND CONDUIT

NTS E401
4BOXES - UNDERGROUND PULL THROUGH

NTS E401
3GROUNDING - CABLE TO GROUND ROD

C
C

D

2

CCD 02 EY 3/29/232C
C

D

E4013/4" = 1'-0"

1SWITCHGEAR EQUIPMENT PAD PLAN



R
EG

IS
TE

RE
D

PROFESSIONAL
ENG

IN
EER

STAT E O F C A L I F O R N IA

No. E22549
EL ECT R I CAL

B R
Y A

N

SE
NRABM I C H A LE

F
ile

 N
a
m

e
:

P
lo

t 
D

a
te

:

FOR

http://www.nmrdesign.com

whatsoever without the written permission of NICHOLS, MELBURG
by, or disclosed to any person, firm or corporation for any purpose
None of such ideas, designs, arrangements or plans shall be used
developed for use on, and in conjunction with, the specified project.
MELBURG and ROSSETTO and were created, evolved and
by this drawing are owned by, and the property of, NICHOLS,
All ideas, designs, arrangements and plans indicated or represented

and ROSSETTO.

Copyright C

300 KNOLLCREST DRIVE

REDDING, CA.  96002

(530) 222-3300 (530) 222-3538 FAX

2020

Scale

Job No.

SHEET No.

Checked By

Date Drawn

Drawn By

DescriptionSym.

REVISIONS

By

DRAWING STATUS

SHEET TITLE

PROJECT NAME

Date

LICENSE STAMPS

AS NOTED

FOR DSA APPROVAL

C
:\
R

e
v
it
 L

o
c
a

l 
F

ile
s
\0

4
0

4
\0

4
0

4
.7

4
8

 C
o
lu

s
a

 M
o
d

u
la

r\
0
4

0
4

.7
4

8
_

E
_

C
o

lu
s
a
 M

o
d
u

la
r_

E
E

Y
_

L
2

0
.r

v
t

4
/4

/2
0

2
3
 2

:1
1

:1
1

 P
M

COLUSA COUNTY

ADULT EDUCATION

CENTER

COLUSA COUNTY

OFFICE OF EDUCATION

WILLIAMS, CALIFORNIA

E404

TITLE 24 ELECTRICAL
DOCUMENTS

21-2947

7/23/20

EY

BB

A PROPOSED

CLASSROOM RELOCATION

CCD 02 EY 3/29/232C
C

D

C
C

D

2



GEOTECHNICAL INVESTIGATION 

COLUSA COUNTY SPECIAL EDUCATION 

& COMMUNITY SCHOOL 

NORTHEAST CORNER OF EST. & FUTURE D ST. 

WILLIAMS, CALIFORNIA 

REPORT PREPARED FOR: 

COLUSA COUNTY OFFICE OF EDUCATION 

OUR PROJECT NUMBER: SGE080543 

DECEMBER 2, 2008 

This document was prepared for use only by the client, only for the purposes stated, and within a reasonable time from issuance, Non­
commercial, educational, and scientific use of this report by regulatory agencies is regarded as a "fair use" and not a violation of copyright, 
Regulatory agencies may make additional copies of this document for internal use, Copies may also be made available to the public as required 
by law, The reprint must acknowledge the copyright and indicate that permissIOn to reprint has been received 

50 Go1den1and Ct #100 • Sacramento, CA 95834 ' 916,928,4690 ' Fax 916,928,4697 moos Neil 0, Anderson & Associates, Inc 



December 2, 2008 
Our Project Number~ SGE08-0543 

Mr. Dennis Roney 
Colusa County Office of Education 
c/o Architecture for Education, Inc. 
46 Smith Alley, SUite 200 
Pasadenar California 91 103 

NEIL O . ANDERSON 
AND ASSOCIA T ES 

GEOTE(HNf(Al 

ENVI RONMENTAL 

INSPECTIONS & TESTING 

L ABORATORY SERVICES 

POOL ENGINEERING' 

i'dS'f TENSION! DESIGN 

Subject: Geotech nical Investigation 
Colusa County Special Education &. Community School 
Northeast Corner of E' Sreet & Future 0 Street 
Williams, California 

Dear Mr. Roney: 

The foliowinQ' report presents the findings and conclusions of our geotechnical 
investigation conducted at the subject site, The purpose of the report' was to provide 
recommendations for the site grading, foundations, slab support (including subgrade 
modulus), retaining waHs, utifity construction, corrosion protection, liquefaction 
potential, and pavement sections; as indicated in our proposal dated November 10, 
2008 and accepted November 12, 2008. Recommendations for this project have been 
provided in the body of the report. Coordination betINeen our office and your grading 
contractor will help reduce the potential for soil related problems. 

]$g¥-itltQto19tLoJu:.eg cl.l:.clJ'O.9....tb.i.s geotechni<:al ~pQIt is Rresented o_o_tb.e_toJl.owi09-Qage,., 
This information sheet has been provided to aid you in assessing the limitations of this 
geotechnical investigation as well as to indicate when additional information from our 
office may be required. 

We appreciate the opportunity of working with you on this project and look forward to 
providing our services in the future. Please contact us if you questions. 

\l\\-9f~~§!q1[ ' , 
:. I ;/S>~%,,?-T ~ Sincere y, I/Cj:~ :--c . ~ • 

NEIL O. ANDERSON & ASSOCIATES, INC. lij~11 ~ . fI't_i't-,Q 
i - . a:- No, 2672 ;JJ~Z I Il? l ,,, / -
'II, -.;.11 Exp . tqt!l- 1m I 
~~\ I~ H 

/ 
?---- / \;; G'f:'OfEC 'rlV.\"""~* ~. . ~ e/ . ... ~~ __ ~;,~I Z. ~ 

Ryan King, Staff Engineer Robert E. Hal~\;ID-'pal ngineer 
Err No. 122451, 8.5c. Registered Geotechnical Engineer 2672 

ANGELS CAMp · LODI • MODESTO ' RENO ' SACRAMENTO· WALNUT CREEK 

SAC RAM E N T a 50 Go[denland Ct. , Suite' 10a • SacramentOj CA 95834 • 916.928.4690 • FAX 916.928.4697 • www,noanderson.com 



KEY INFORMATON REGARDING YOUR GEOTECHNICAL REPORT 

y The Applicability of Geotechnical Reports is Limited 

Geotechnical reports are written to provide test results, observations, and professional opinions 
regarding a specific site for a specific project. Reports are tailored to the client and are 
influenced by each client's risk management strategies, economical constraints, and personal 
preferences. Since each report is a "custom fit" for a particular client, reports should not be 
transferred to anyone else without first consulting the geotechnical engineer. 

Each geotechnical report considers only the construction information and site boundaries that 
existed at the time of the investigation. Modification of construction plans, such as a change in 
the shape, size, weight, location, or intended use of a project, nullifies the recommendations 
contained in the report, unless the geotechnical engineer indicates otherwise. A geotechnical 
report can not be used for an adjacent site. Time and money can often be saved by consulting 
with the geotechnical engineer when circumstances change from those which existed when the 
report was written. 

y Site Conditions Can Change 

The conditions which existed at the time of a geotechnical investigation can change. 
Investigations can only report conditions at a particular time and place and no guarantee exists 
to ensure that recommendations will apply after natural or man made changes occur. Examples 
of some possible changes include: earthquakes, floods, fluctuations in groundwater, 
construction on or next to the site, and the addition or removal of soil. In addition, even the 
mere passing of time can affect site conditions. Consult with the geotechnical engineer to 
verify site conditions have not changed since the geotechnical report was completed. 

y Geotechnical Findings Are Comprised Primarily of Professional Opinions 

Even if typical 6 inch borings were spaced 5 feet apart across an entire site (typical borehole 
spacings are on the order of at least 10's or 100's of feet apart), less than one percent of the 
soil or rock on the site would actually be explored. From this limited exploration, the 
geotechnical engineer is called on to provide an opinion regarding the subsurface conditions 
across the site, provide appropriate foundation recommendations, and predict the response of 
subsurface materials to numerous scenarios using information from samples that mayor may 
not be representative of the entire site. Obviously, most of the geotechnical report is based on 
the professional opinion of the geotechnical engineer. The actual subsurface conditions may 
significantly differ from those which were encountered during the geotechnical investigation. 
Consequently, the most effective method of managing the risks associated with a project is to 
retain the geotechnical engineer who provided the report throughout construction of the 
project. 

y Contact Your Geotechnical Engineer When in Doubt 

Time, money, and confusion can all be saved by simple explanations at critical moments. 
Please contact your geotechnical engineer whenever there is any doubt regarding subsurface 
conditions or their effect on part or all of any project. 
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December 2, 2008 

GEOTECHNICAL INVESTIGATION 

COLUSA COUNTY SPECIAL EDUCATION & COMMUNITY SCHOOL 

NORTHEAST CORNER OF E STREET & FUTURE D STREET 

WILLIAMS, CALIFORNIA 

OUR PROJECT NUMBER: SGE08-0543 

1.0 INTRODUCTION 

This report presents the findings, conclusions, and recommendations of a geotechnical 
investigation conducted for the proposed Colusa County Special Education and 
Community School to be constructed at the northeast corner of E Street and the future 
D Steet in Williams, California. We understand that the proposed site encompasses 
approximately 9.4 acres. The Colusa County Special Education and Community School 
project will consist of a Special Education School with seven (7) classrooms and a 
Community School with three (3) classrooms, a mUlti-purpose kitchen building and 
District Administration Buildings. The total building area will encompass approximately 
45,000 square feet. We anticipate construction may consist of either wood or steel 
stud, masonry, or concrete tilt-up frame. Since the site is relatively flat, we expect that 
grading will consist of minor cuts and fills, less than 5 feet in vertical extent. The 
project will also include asphalt parking, drives, bus lanes, concrete walks, and 
landscaping. 

The geotechnical study conducted at this site was prepared for the use of the architect 
and engineer for application to the design of the building and grading plans in 
accordance with generally accepted geotechnical engineering practices. No warranty is 
expressed or implied. This report presents the results of this study. 

2.0 SUMMARY OF CONCLUSIONS 

1. Two of the primary geotechnical-related items of consideration that will 
affect the development of this site are the presence of expansive clay soils 
and the shallow groundwater. We are providing three options for building 
pad preparation to reduce the risk of expansive soil related problems. 
Other items of consideration are the corrosive potential of the soil, both to 
concrete and to buried ferrous materials. 
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2. Over-excavation and compaction of the surficial clay soils may be required 
if construction is occurring during the dry season. Over-excavation is 
recommended in an effort to reduce the swell potential of the expansive 
clays. The depth of over-excavation shall be determined in the field by a 
representative of our firm at the time of construction. 

3. The soils encountered during our field investigation were fairly consistent 
between the test holes. Subgrade soils generally consisted of medium 
stiff to very stiff clays that extended to depths between 12 and 33 feet 
below the existing ground surface. The upper clays were highly plastic. 
The clays were underlain by inter-bedded layers of clayey/silty sands and 
sandy clays to the maximum depth explored of 41 V2 feet. For a more 
detailed description of the soils encountered in the test holes see the Logs 
of Test Boring sheets. Groundwater was encountered in our test holes as 
shallow as SV2 feet at the time of our investigation. 

4. Good surface drainage should be constructed to provide rapid removal of 
runoff away from the buildings. 

5. We recommend the proposed buildings be founded on spread footings or 
post-tensioned slabs. Detailed design and construction criteria are 
presented in this report. 

6. Groundwater was encountered in our tests holes as shallow as SV2 feet. 
The grading contractor should anticipate trench dewatering during 
underground utility construction. 

7. Flexible (asphalt) and rigid (concrete) pavement sections are provided for 
various traffic indices. 

3.0 GENERAL (SURFICIAL) SITE CONDITIONS 

At the time of our investigation the site was a vacant parcel and was covered by loose 
soil and minor amounts of grass and weeds scattered throughout the lot. Manhole 
covers were located along the southern end of the project parallel and adjacent to E 
Street. Vacant fields, with future plans of construction, were located north and west of 
the site. The site was bordered to the west and north by undeveloped lots, to the east 
by a California Highway Patrol (CHP) Office, and to the south by E Street. Existing E 
Street pavement had minor rutting and cracking. The site is relatively flat and the 
surrounding area is mixed residential and retail development. 
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Neil O. Anderson & Associates performed Geotechnical Investigations recently for 
projects on adjacent parcels including Valley Ranch Phase I, NOA Job No. SGE08-0513, 
report dated May 26, 2008, and Valley Ranch Phase IV, parts 1 and 2, NOA Job No 
SGG-0055, reports dated October 26, 2007 and November 14, 2007. These reports 
were reviewed in preparation of this report. 

At the time of this report, we were in the process of performing a Geotechnical 
Investigation for the Yuba Community College District located adjacent to and north of 
this site. Data from this adjacent investigation was used in our analysis at this Colusa 
County Special Education and Community School project. 

5.0 GENERAL GEOLOGIC CONDITIONS 

A geologic map of the area was reviewed and indicated the surface soils are described 
as basin deposits of the Great Valley. The subgrade consists mainly of flood basin 
deposits from flood stages of major streams. Following is a table of the 2007 California 
Building Code Soil Parameters1 which may be used for design of structures at the 
subject site: 

2007 CALIFORNIA BUILDING CODE SEISMIC DESIGN PARAMETERS 
Site Class D 
Mapped Spectral Acceleration Value of Rock (Short Period), Ss 1.025g 
Mapped Spectral Acceleration Value of Rock ( l-Second Period), Sl 0.368g 
Site (Amplification) Coefficient Fa 1.090 
Site (Amplification) Coefficient, Fv 1.664 
Maximum Considered Earthquake/Site Modified (MCE) Spectral 

1.117g 
Response Acceleration Value (Short Period) SMS 
Maximum Considered Earthquake/Site Modified (MCE) Spectral 

0.612g 
Response Acceleration Value (l-Second Period), SM1 
Design Spectral Acceleration Value (Short Period), SDS 0.745g 
Design Spectral Acceleration Value (l-Second Period) SD1 0.408g 

1 USGS Earthquake Ground Motion Parameters Version: 5.0.9 - 10/68/08 
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A site latitude and longitude of 39.16071r and -122.135739° were utilized in 
conjunction with the tools provided by United States Geologic Survey web site. In 
accordance with 2007 California Building Code, Section 1802.2.7.2, a ground 
acceleration of 0.298g (SD5/2.5) should be anticipated. 

6.0 FIELD EXPLORATION AND LABORATORY TESTING 

The field investigation conducted at this site consisted of drilling 20 exploratory test 
holes carried to depths of between 5 and 41 V2 feet. The test holes were drilled with a 
truck mounted Mobile B-53 drill rig, utilizing 4-inch continuous flight auger. In addition 
to the 20 test holes drilled on this site, we also drilled 4 additional test holes on the 
Yuba Community College site located adjacent to and north of this site. The locations 
of the test holes are shown on the Location Map, Plate NO.1. The locations of the test 
holes were determined by pacing from existing site features; hence, accuracy can be 
implied only to the degree that this method warrants. 

Sampling of the drilled test holes was performed at various depths using a California 
Modified 2.5 inch o.d. split spoon sampler with stainless steel tube liners. The samplers 
were driven by a 140 pound hammer with a 30-inch drop. Blow counts required to 
drive the sampler every 6 inches for a total of 18 inches were recorded. 

Soil samples obtained from the test holes were preserved in stainless steel tubes until 
the samples could be tested in the laboratory. Samples were taken to the laboratory of 
Neil O. Anderson & AssOCiates, Inc., Sacramento, California and used for performing 
various laboratory tests. Tests performed consisted of unit weights, moisture contents, 
Minus No. 200 Wash, R-Value, expansion index, Atterberg Limits, Pocket Penetrometer 
readings, consolidation test, and corrosive soil evaluation. Graphical representation of 
the laboratory testing is presented in Appendix D. A summary of the test results are 
presented on the Log of Test Boring sheets, Plates 2 through 21. Boring logs for the 
test holes drilled for the adjacent project are presented in Appendix E. 

7.0 SOIL CONDITIONS 

Visual classification of each soil stratum encountered according to ASTM D2488 (Visual 
- Manual Procedure) was made in the field by a representative from our office at the 
time the test holes were drilled. The samples obtained were checked in the laboratory 
by an engineer and classification verified according to ASTM D2487. A classification 
and graphical representation of each soil encountered is presented on the Log of Test 
Boring sheets. The test boring legend is presented on Plate No. 22. 
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The soils encountered during our field investigation were relatively consistent between 
the test holes. Subgrade soils generally consisted of medium stiff to very stiff, highly 
plastic clays that extended to depths between 12 and 33 feet below the existing ground 
surface. The clays were underlain by inter-bedded layers of clayey/silty sands and 
sandy clays to the maximum depth explored of 41.5 feet. For a more detailed 
description of the soils encountered in the test holes see the Logs of Test Boring sheets. 
Test hole logs show subsurface conditions at the date and location indicated and it is 
not warranted that they are representative of subsurface conditions at other locations 
and times. 

Six samples of the sandy clay were tested in our laboratory for Atterberg Limits and 
exhibited liquid limits of 32 to 64, plasticity indexes of 16 to 41, and contained 54 to 91 
percent silt and clay-sized particles (passing the No. 200 sieve). One sample of the 
near surface sandy clay was also tested for expansion index and rendered a value of 
54. Laboratory testing indicates that the near surface sandy clay soil has a moderate to 
high expansion potential. 

Groundwater was encountered in our test borings and stabilized as shallow as 5V2 feet 
at the time the borings were drilled. Groundwater conditions in the future could change 
due to rainfall, construction activities, irrigation, or other factors. The evaluation of 
these factors is beyond the scope of this study. 

8.0 ANALYSIS FOR SEISMICALLY INDUCED LIQUEFACTION 

The detailed analysis of earthquake induced liquefaction for the proposed site was 
completed for the purpose of determining the potential of liquefaction and any 
associated induced settlement. 

Liquefaction is a loss of strength in soil when a cyclic stress, such as that caused by an 
earthquake, is applied to loose saturated sands and silts. A cyclic stress subjected to 
these soils causes them to densify rapidly elevating the pore pressures which causes 
the soil to act as a liquid. Factors that may affect the likelihood of liquefaction include 
the age and density of soils, recent depths to subsurface water (5V2 feet) and the 
potential ground acceleration from a seismic event. 

The results of the dynamic blow count testing performed during the drilling of the 41 V2 
foot boring, boring B-9, have been used in our liquefaction analysis. Data from boring, 
B-2A, drilled on the adjacent parcel was also reviewed for this analysis. Blow counts 
were taken at various intervals and a liquefaction analysis of each distinct stratum has 
been performed. Our analysis of the potential for liquefaction at the site was 
performed using two methods (both are based on blow count result values obtained 
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during drilling activities). The first, and probably the most commonly used method, is 
that proposed by the National Center for Earthquake Engineering Research (NCEERi. 
This method results in a calculated factor of safety against liquefaction. The second 
method is a newer method proposed by R. B. Seed and result in a calculated probability 
of liquefaction3

• 

As indicated, a Mobile B-53 drill rig, utilizing 4-inch continuous flight augers was used to 
drill the 41 V2 foot borings. The drill rig has a calculated energy efficiency of 45 percent. 
Our calculations are based on corrected blow counts; values of blow counts reported 
in the bore logs are also corrected. 

As was mentioned, two methods of analysis were used to assess the liquefaction 
potential of the site. Both of these methods require the same data. Besides data 
obtained during field and laboratory testing, a value of peak ground acceleration at the 
site and a magnitude of the earthquake responsible for the peak ground acceleration is 
required. Our office used a magnitude of 6.7 from the Great Valley fault and a peak 
horizontal ground acceleration of 0.298g in our liquefaction analysis. The shear wave 
velocity was calculated to be 650 feet per second (206 meters per second) based on 
the in-situ down hole sampling. Saturated conditions and soil lithology from the test 
holes were utilized for design purposes. The following table shows the results of our 
liquefaction analysis. 

LIQUEFACTION ANALYSIS 

Layer (depth Factor of Probability of below 
ground Safety based Liquefaction 

Comments on NCEER based on Seed 
surface in 

method1 et. al. method2 

feet) 

0-33 1.95 0.00 Low potential for liquefaction 

33-40 2.15 0.00 Low potential for liquefaction 

Note 1: A value less than 1.0 indicates liquefaction is predicted. 
Note 2: The closer the value is to 1.0, the more probable liquefaction becomes. 

2 Youd, Leslie T., Idriss, Izzat M., Proceedings of the NCEER Workshop on Evaluation of Liquefaction Resistance of 
Soils, Technical Report NCEER-97-0022, December 31, 1997. 

3 Seed, R.B., Recent Advances in Soil Liquefaction Engineering and Seismic Site Response Evaluation, Proceedings of 
the Fourth International Conference on Recent Advances in Geotechnical Earthquake Engineering and Soil Dynamics 
and Symposium in Honor of Professor W.D. Liam Finn, San Diego, California, March 26-31, 2001, Paper No. SPL-2. 
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The results of our analysis indicate that there is a low potential for liquefaction at this 
site due to the high clay content and distance to a significant seismically active source. 
These calculations are applicable only to the soils encountered in our test holes. 

9.0 DESIGN STUDIES AND RECOMMENDATIONS 

From a soil engineering standpoint, our office concludes that the site is suitable for 
construction of the proposed buildings; however, all of the conclusions and 
recommendations presented in this report should be incorporated into the design and 
construction to help reduce the potential for soil and foundation problems. The primary 
geotechnical concern for construction of the buildings is the presence of expansive clay 
soils. Other items include the shallow groundwater and the corrosivity of the soils. 

Subsurface conditions encountered at foundations depths consist of stiff, highly plastic 
clay soils that are suitable to support the proposed Colusa County Education Village. 
The sandy clay soil is expansive and subject to volume changes with variations in 
moisture content. We are providing three options to help protect the building slabs. 
Following is a summary of the options: 

Option-I: Over-excavate the building pads to a depth of 18 inches, moisture 
condition the resulting subgrade, and replace the over-excavated expansive clay 
soil with an 18 inch layer of non-expansive fill. 

Option-2: Construct the building pads with moisture conditioned on-site clay 
soils and treat the top 12 inches of the building pads with a minimum spread 
rate of 4.5 pounds per square foot high calcium quick lime. 

Option-3: Moisture condition the native sub-grade to a depth of 12 inches and 
cast a uniform thickness post-tensioned slab. 

The three options are presented in order to provide a latitude of methods in dealing 
with the expansive soils. Post tensioned slabs on grade remain relatively crack free and 
not only significantly reduce the potential for damage caused by differential movement, 
but decrease the potential of moisture damage within the structures due to thickened 
slab construction. If Option 3 is desired our office can provide the necessary 
post-tensioned structural design. 
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The near surface soils are highly expansive. In their dry state, the expansive soils can 
heave upon wetting, lifting and damaging building foundations, slabs, exterior concrete 
flatwork, side walks, curb and gutter, and pavement surfaces. The risk of expansive 
soil related problems increase if construction is occurring during certain times of the 
year. Depending on the time of year and the amount of precipitation received in the 
preceding wet season, it may be necessary to over-excavate the dry clay soil, moisture 
condition, and compact the clay at an elevated moisture content. Our experience 
indicates the clay soils may need to be over-excavated to a depth of 2V2 feet below the 
existing ground surface if construction is occurring during the late summer or early fall. 
Conversely, if construction is occurring during the late winter or early spring, and the 
clays are in a moist condition at the time of construction, then over-excavation may not 
be necessary. 

The depth of over-excavation must be determined by a representative of our 
firm in the field at the time of construction. We recommend over-excavation 
be included as an alternative line item during the bidding process. For 
budgeting purposes, we recommend assuming a 24 inch depth of over­
excavation with line items for adding and subtracting the depth in 6 inch 
intervals. Over-excavation will need to extend at least 5 feet beyond all 
buildings, floor slabs, exterior concrete flatwork, sidewalks, and curb and 
gutter. Over-excavation and re-compaction shall be performed in accordance 
with Appendix A. Over-excavation and compaction will be required 
regardless of which Building Pad Option is selected. 

It is important to note that groundwater was encountered in our borings as shallow as 
SV2 feet below the ground surface. If the depth of over-excavation of the clay soils 
extends too close to the groundwater, then pumping subgrade conditions may develop 
which may require additional stabilization. In our opinion, considerable cost savings 
can be realized if the construction schedule is planned to avoid over-excavation. 

9.2 Building Pad Option 1: Moisture Conditioning & 18 inches of Non­
Expansive Fill 

9.2.1 Grading Recommendations 

The site should initially be cleared of all surface organic growth, loose organic soil, and 
miscellaneous debris. After the building pads have been cleared, the pads should be 
over-excavated to a minimum depth of 18 inches below finished pad grade. The 
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resulting subgrade shall be scarified to a depth of 12 inches moisture conditioned, and 
compacted as specified in Appendix A, Engineered Fill Specifications. 

After over-excavation, scarification and compaction of the subgrade, the building pads 
should be topped with 18 inches of non-expansive, engineered fill and compacted to at 
least 90 percent relative compaction, as recommended in Appendix A, Engineered Fill 
Specifications. The onsite clays are not suitable for use as engineered fill. Engineered 
fill should be non-expansive with a plasticity index less than 12, and no more than 50 
percent passing the No. 200 sieve. A sample of any import engineered fill 
material should be submitted to our office for testing and approval at least 7 
days prior to import. Engineered fill should extend a minimum of five feet beyond 
proposed foundation lines or under any perimeter sidewalks or other exterior concrete 
flatwork. A representative of our office should be present during construction 
to observe site grading and test compaction. 

9.2.2 Building Foundation - Soread Foundations 

If grading is accomplished as specified, foundations for the proposed buildings may 
consist of shallow, spread or continuous foundations. The building structure 
foundations should be embedded a minimum depth of 24 inches below nearest 
surrounding grade and should be at least 12 inches wide. The structure foundations 
may be designed using a bearing capacity of 2000 pounds per square foot (psf), for 
dead plus live loads. Bearing capacity may be increased by 1/3 for temporary wind and 
seismic loads. 

Potential settlement, either immediate or long term, of foundations constructed and 
loaded in the manner described above, should be less than 1 inch total and V2 inch 
differential across the width of the buildings. Care should be taken to understand 
settlements may vary based on actual loads and footing sizes. 

To ensure footings have adequate support, special care should be taken when footings 
are located adjacent to trenches. The bottom of such footing should be at least 1 foot 
below an imaginary plane with an inclination of 1.5 horizontal to 1.0 vertical extending 
upward from the nearest bottom edge of the adjacent trench. 

Lateral resistance for spread footing may be provided by assuming a passive pressure 
acting against the side of the footings equal to 300 pounds per cubic foot (pcf) 
equivalent fluid pressure. Lateral resistance may also be provided by computing friction 
between the bottom of the footing and the soil. A coefficient of friction of 0.30 should 
be utilized. If footings are cast against firm native soil, passive and frictional resistance 
may be combined but the passive resistance should be reduced by 50 percent. A 
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representative of our firm should observe the completed footing excavation 
to verify that suitable bearing material has been encountered. 

9.2.3 Building Slabs 

A modulus of subgrade reaction of 75 pounds per square inch per inch of deflection 
(pci) may be used for design of floor slabs at this site. 

Moisture transmission through concrete slab-on-grade floors has been known to cause 
delamination, warping and other damage to floor coverings. Wood and vinyl floorings 
are particularly susceptible to damage. Neil O. Anderson & Associates does not profess 
to be experts in moisture proofing concrete slabs-on-grade, and our firm knows of no 
construction method that will completely eliminate the risk of damage. In order to 
provide some level of protection against damage, it is common practice in this area to 
place a capillary break and a vapor retarder beneath the slab. 

There are additional measures that may be incorporated to further reduce, but not 
eliminate, the risk. Some (but not all) of these measures include: using concrete with a 
water-cement ratio less than 0.45, employing a qualified testing laboratory to provide 
materials testing and quality control during concrete placement and curing, using 
topical concrete sealers, installing water stops at cold joints between the foundation 
and slab on grade, sealing the vapor retarder where plumbing penetrations occur, 
limiting the use of vinyl and wood flooring, and testing the concrete slab for moisture 
transmission rates immediately prior to placement of floor coverings. These measures 
may be considered if additional protection is desired. 

The following recommendations are commonly used in this area and we believe these 
measures should be incorporated to provide a minimum level of protection against 
damage. 

Minimum Recommendations: 

The upper 12 inches of all building pads should be scarified and compacted as 
engineered fill. Four inches of clean 3f4 inch gravel should be placed beneath the slabs 
on grade. The gravel should be covered by an impervious vapor retarder such as 10 
mil sheet vinyl or equivalent. The vapor retarder should be continuous and lapped a 
minimum of 2 feet and draped down the side of the footings at least 1 foot. The vapor 
retarder should be covered by 2 inches of sand to protect it during construction and to 
aid in curing the concrete. This sand should meet the requirements of ACI 302.1R. 
However, we know from experience that most local sand will not meet these 
requirements. In our opinion, the sand should be a sand or silty sand containing no 
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more than 20 percent passing the No. 200 sieve. Alternative materials must be 
approved by the geotechnical engineer prior to being brought to the site. 

The sand should be moist but not saturated at the time of concrete placement. If the 
sand is saturated or free water is visible, the concrete should not be placed until the 
sand is dried sufficiently to only be moist or is replaced. If construction will take place 
in winter, sand may be substituted with 3/8 inch pea-gravel. The pea gravel may not 
be saturated. Free water must not be visible on the gravel. If the gravel is saturated, it 
must be dried sufficiently to only be moist or be replaced prior to placement of 
concrete. 

Our office recommends the floor slab thickness and reinforcing design be determined by 
the project structural engineer. Exterior finish grades should be below the floor 
subgrade level unless special drainage and waterproofing features are employed to 
reduce the potential for moisture migration under the slab. 

9.3 Building Pad Option 2: Lime Treatment 

9.3.1 Lime Treatment Grading Recommendations 

For this option, the building pads are constructed with moisture-conditioned on-site clay 
soils, but once pads are brought to grade, the upper 12 inches are thoroughly mixed 
with a minimum of 4.5 pounds per square foot of high calcium quick lime and 
compacted. This will significantly reduce the swelling potential of the clays soils within 
the treated layer. Lime treatment should be performed according to Section 24 of the 
Cal Trans Standard Specifications, latest edition. The current Cal Trans specification is 
presented in Appendix B. Lime treatment of the building pads provides the added 
benefit of creating a workable building surface during wet weather. The treatment 
should extend at least 3 feet beyond the footing lines and under any attached perimeter 
sidewalks. Clearing, over-excavation, moisture-conditioning, scarification, and 
compaction of the original ground should be performed as indicated in Option 1. The 
landscape architect should be informed that plants will not grow in lime-treated soil. 

9.3.2 Building Foundation - Spread Foundations 

See Section 8.1.2 for Foundation recommendations. 

9.3.3 Building Slabs 

See Section 8.1.3 for Building Slab recommendations. 
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The native clay subsurface soils should be in a moist condition for a depth of 12 inches. 
Uniform thickened post-tensioned foundations will be used to structurally span 
differential movement of the clay soils. This option will not prevent the clay soil from 
heaving. This option will help reduce the differential movement of the structures. 

9.4.1 Grading Recommendations 

The site should initially be cleared of all miscellaneous debris. After the building pads 
have been cleared, the pads should be scarified to a minimum depth of 12 inches below 
finished pad grades, moisture conditioned, and compacted as specified in Appendix A, 
Engineered Fill Specifications, with the following modification: 

All on-site clay soil that is either scarified and compacted or utilized for fill shall be 
placed and compacted to between 88 an 92 percent relative compaction, at a 
minimum of 3 percent above optimum moisture content as determined in 
ASTM 01557. If compaction or the required minimum moisture content has not been 
achieved, the fill or compacted subgrade will be considered unacceptable and reworking 
of the fill or subgrade shall be required. 

After scarification and compaction of the subgrade, any required fills for the building 
pads should be placed and compacted as engineered fill as specified in Appendix A with 
the noted modification. The onsite clays are suitable for use as engineered fill with this 
option. Any additional fill material should be non-expansive as specified in Appendix A. 
A sample of any proposed import engineered fill material should be 
submitted to our office for testing and approval prior to construction. 
Engineered fill should extend a minimum of five feet beyond proposed foundation lines 
or under any perimeter sidewalks or other exterior concrete flat work. A 
representative of our firm should be present during construction to observe 
site grading and test compaction. 

9.4.2 Floor Slabs/Foundations 

For this option the slabs/foundations should be post-tensioned so that they may act as 
a unit. Post-tensioned foundations should consist of a monolithic slab (California 
Uniformed Thickened Slab) with deepened areas for concentrated column loads. The 
post-tensioned foundation should encompass a 8 to 12 inch thick slab constructed with 
concrete with a minimum compressive strength of 3,500 pounds per square inch (psi) 
concrete with a minimum 12 inch deep (measured from top of slab) continuous shovel 
footing around the perimeter of the building. The slabs should utilize a minimum 60 psi 
internal compressive force. The post-tensioned design engineer should be allowed to 
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calculate the most feasible slab for the given soil conditions and design parameters 
presented herein. The slab should be designed using California Building Code, section 
1815, using the following parameters: 

Edge Moisture Distance, Em 

Center 5.3 feet 

Edge 2.5 feet 

Estimated Differential Swell, ym 

Center Lift 1.7 inches 

Edge Lift 0.3 inches 

Allowable Bearing Capacity 1,500 psf 
(total load, dead plus live) 

Coefficient of Friction 0.3 
(between slab and subgrade) 

The moistened subgrade should be covered by two layers of a vapor barrier such as 10 
mil sheet vinyl or equivalent, with seams and penetrations taped, in order to reduce 
subgrade friction when stressing and reduce the potential for moisture vapor traveling 
up through the slab. The vapor barrier should be covered by 2 inches of sand to protect 
it during construction and to aid in curing the concrete. Exterior finish grades should be 
at or below the floor subgrade level unless special drainage and waterproofing features 
are employed to prevent moisture migration under the slab. 

For this option, subgrade moisture conditions should be achieved, 
maintained, and checked by a representative from our office. If a post­
tensioned foundation is desired, our office is qualified and experienced in 
designing this type of foundation. 

9.5 Winterization and Construction Equipment Mobilization 

Cohesive soils located across the site can trap moisture from winter rains within the 
upper zones of the subgrade. This is known to cause unstable "pumping" subgrade 
conditions which can hinder the movement of grading equipment if construction is 
occurring in the winter or early spring. This should be taken into consideration when 
planning the site construction schedule. If it is desired to proceed with site grading 
during wet conditions, our office can provide recommendations for subgrade 
sta bi I ization. 
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Site retaining walls may be constructed. Retaining walls will be subject to lateral earth 
pressures. Site retaining walls may be supported by a spread footing type foundation 
designed using the same parameters provided in Section 9.2.2 of this report. 

The lateral earth pressure on a retaining wall depends on the height of the wall, type of 
backfill, slope of the backfill surface, and allowable horizontal movement on top of the 
wall. A calculated at-rest earth pressure of 75 pcf equivalent fluid density should be 
used for retaining walls which are restrained from rotating at the top. A calculated 
active earth pressure of 60 pcf equivalent fluid density should be used for site retaining 
walls which are allowed to rotate at the top. The above active earth pressure assumes 
the retaining wall will support a backslope no steeper than 5:1 (H:V). We have assumed 
the backfill will be the on-site soils. For lateral load resistance, footings may be 
designed with a passive earth pressure of 300 pcf. Equivalent fluid densities do not 
include allowances for surcharge loads or hydrostatic pressures. The hydrostatic 
pressure on the retaining walls should be relieved using drains behind the walls 
connected to tight lines. A typical retaining wall detail is presented in Plate 23. 

9.7 Exterior Concrete Flatwork 

The subgrade soil that will support exterior concrete flatwork shall be prepared in 
accordance with Appendix A of this report. We recommend the concrete flatwork to be 
at least 5 inches thick and be reinforced with #3 bars spaced at 18 inches on center 
each way. At least 6 inches of Caltrans Class 2 aggregate base shall be placed beneath 
the slab. Aggregate base shall be compaction to at least 95% relative compaction. 

9.8 Drainage 

Special care should be taken to ensure adequate drainage is provided throughout the 
life of the structures. Properly designed and constructed foundations can be seriously 
damaged by neglecting to install and regularly verify performance of recommended 
drainage systems. Appropriate down spout extensions from roof drainage should fall on 
splash blocks a minimum of 2 feet from the structure or be connected to tight lines that 
drain away from the buildings. Any flatwork adjacent to the buildings should slope a 
minimum of 1 percent for a distance of 5 feet. Exposed exterior subgrade (soil or non­
paved areas) should slope away from the structures at a minimum slope of V2 inch per 
foot for a distance of 8 to 10 feet beyond the building perimeters. If this grade is 
unable to be obtained, proper drainage inlets will need to be placed to carry surface 
water away from the foundations. 
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Care should be taken to ensure that landscaping is not excessively irrigated and to 
ensure that landscaping drains away from the structures. Implementation of adequate 
drainage for this project can affect the surrounding developments. Consequently in 
addition to designing and constructing drainage for the subject site, the effects of site 
drainage must be taken into consideration for surrounding sites. 

9.9 Excavation 

As indicated previously, highly plastic clay soils were encountered in our test borings. 
Consequently, conventional excavating equipment may be utilized on this site. The 
contractor should plan his work accordingly. Ground water was encountered in our test 
holes as shallow as 5112 feet. The grading contractor should anticipate trench 
dewatering during utility construction. 

9.10 Testing, Inspections and Review 

Our office should be afforded the opportunity of reviewing the completed foundation 
and grading plans to verify that our recommendations have been properly interpreted 
and incorporated. Unless our office is allowed this opportunity, we disavow any 
responsibility from problems arising from failure to follow geotechnical 
recommendations or improper interpretation and implementation of our 
recommendations. 

Our office should be retained to perform the recommended foundation inspections, 
grading observations and compaction testing. If post tensioned foundations are 
constructed, cable layout, full-time concrete placement observations, concrete testing, 
and stressing observations will be required. Unless we have been retained to provide 
these services, our office cannot be held responsible for problems arising during or after 
construction that could have been avoided had these services been performed. The 
fees for these services are in addition to that associated with this report. 

10.0 EVALUATION FOR SOIL CORROSION 

Neil O. Anderson & Associates, Inc. is not corrosion engineers. We are providing the 
following information for use by the design engineer. A competent corrosion engineer 
should be consulted to determine the necessary corrosion protection for the concrete 
and proposed underground utilities and if additional testing is warranted. 
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A total of four (4) soil samples were submitted to Sunland Analytical Laboratory in 
Rancho Cordova, California for testing. The tests performed on these samples included 
pH, resistivity, sulfate concentration, and chloride concentration. The results of these 
tests are presented below. The test results from the laboratory are included in the Log 
of Test Borings, Appendix C and Appendix E. 

Boring Depth, Resistivity, Sulfate Chloride 
pH concentration, concentration, ID ft. ohm-cm ppm ppm 

B3 0-5 7.79 880 332.0 68.4 
B20 0-5 7.94 880 215.6 72.1 
B2A 0-5 7.73 240 1221.2 83.1 
B4A 0-5 7.92 270 1887.1 83.7 

According to the ACI Code 318, Sections 4.3, sulfate concentrations between 150 ppm 
to 1500 ppm are considered moderate and sulfate concentrations between 1500 ppm to 
10,000 ppm are considered severe. We tested sulfate concentrations between 150 ppm 
to 1500 ppm in three test samples and tested sulfate concentrations between 1500 ppm 
to 10,000 ppm in one test sample. ACI recommends Type II, IP(MS), IS(MS), P(MS), 
I(PM)(MS), I(SM)(MS) cement, a maximum water cement ratio of 0.50, and a minimum 
compressive strength of 4000 psi for concrete exposed to moderate sulfate exposure. 
ACI recommends Type V, a maximum water cement ratio of 0.45, and a minimum 
compressive strength of 4500 psi for concrete exposed to severe sulfate exposure. The 
new 2007 California Building Code does not include references to specific amounts of 
sulfate or chloride concentrations. For further information see the ACI Code 318, 
Sections 4.3 and 4.4. 

The results for resistivity of these four (4) samples ranged from 240 to 880 ohm-cm. 
Testing indicates the soils are severely corrosive towards buried ferrous metals. A 
generally accepted correlation between soil resistivity and corrosivity towards buried 
ferrous metals is provided below: 

Minimum Resistivity, ohm-cm Corrosion Potential 
0-1,000 Severely corrosive 

1,000-2000 Corrosive 
2 000-10,000 Moderately corrosive 

Greater than 10,000 Mildly corrosive 

These test results are only an indication of the potential corrosivity of the soils 
encountered in our test borings at the depths indicated. Other soils present on the site 
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may produce widely varying test results. As previously mentioned above, a competent 
corrosion engineer should be consulted to determine the necessary corrosion protection 
for the proposed underground utilities and if additional testing is warranted. Laboratory 
test results are included in Appendix D. 

11.0 PAVEMENT RECOMMENDATIONS 

Bulk samples were obtained from the near surface soils on the site. Due to similar 
soils, the samples were combined into two R-value specimens and were subjected to R­
value tests in our laboratory. From the results of the R-value tests, a design R-value of 
5 was utilized. As an alternative to conventional pavement sections, lime treatment of 
the subgrade soils may be performed to improve their physical support characteristics. 
This procedure involves treating the pavement subgrade soils with a certain percentage 
of high calcium quicklime, usually 3 to 5 percent based on the dry unit weight of the 
soil, for a depth of 12 to 18 inches. For estimating purposes, a spread rate of about 4.4 
pounds per square foot may be used for a 12 inch mixing depth and 6.6 pounds per 
square foot for an 18 inch mixing depth. The determination of the amount of lime to 
be used needs to be determined in the laboratory on samples of the subgrade soils. 
Lime treatment is performed after rough grading of the pavement areas is completed. 
Recommendations for both conventional and lime treated pavement sections are 
presented below. 

Traffic indices of 3.5, 5.0, 6.0, and 7.0 were used to design the pavement sections for 
the site based on our experience with similar sites. The project civil engineer 
should be afforded the opportunity of specifying the most appropriate traffic 
index for the proposed traffic and usage. If a different traffic index is desired or 
required, please contact our office and a suitable recommended design can be 
provided. Flexible (asphalt) pavement sections have been designed according to the 
latest addition of the Cal Trans Highway design manual and using a 20-year pavement 
life. The pavement sections designs are shown below. 

FLEXIBLE PAVEMENT SECTION DESIGN 

Pavement Section inches 
Subgrade R-Value Traffic Traffic 

Asphalt Concrete 
Aggregate 

Index Base 
5 3.5 Auto Parking 2.5 6.0 
5 5.0 Auto Drive 3.0 10.0 
5 6.0 Fire Lane/Bus 3.5 12.5 
5 7.0 Fire & Truck Drive 4.0 15.5 
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The recommended concrete pavement sections have been designed utilizing the 
Portland Cement Associations manual "Thickness Design for Concrete Highway and 
Street Pavements". Design is based on a 20 year pavement life. The rigid pavement 
sections are presented next: 

RIGID (CONCRETE) PAVEMENT SECTION DESIGN 

Pavement Section, inches 
Subgrade 

Traffic Pattern 
Strength Concrete Compressive Aggregate 

Pavement Strength, psi Base 

low 6 trucks per day 6.0 4,000 4.0 

low 13 trucks per day 7.0 4,000 6.0 

The paving materials must conform to the requirements of the State of California, 
Department of Transportation, Standard Specifications, latest edition. Type B asphalt 
concrete and class 2 aggregate base should be used. 

The lime treated pavement sections presented below are based on the following 
assumptions: 

Lime treated subgrade soil will produce a minimum R-value of 50. 
Lime treated subgrade soil will produce a minimum unconfined compressive 
strength of 200 pounds per square inch. 
Since it is not possible to compact the subgrade soil beneath the lime treated 
portion, an additional 3 inches of lime treated soil has been added to the 
calculated pavement section. 
Lime treated materials shall conform to the requirements in Section 24 of the 
Caltrans Standard Specifications, latest edition. 

LIME TREATED FLEXIBLE PAVEMENT SECTIONS 
Pavement Section, inches 

Subgrade Traffic 
Traffic Asphalt Aggregate 

Lime 
R-Value Index Treated 

Concrete Base 
Subgrade 

50 3.5 Auto Parking 2.0 3.0 12 
50 5.0 Auto Drive 3.0 4.0 12 
50 6.0 Fire Lane/Bus 3.0 6.0 12 
50 7.0 Fire & Truck Drive 4.0 7.0 12 
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Lime treated subgrade has performed well under similar clay soil conditions. As 
previously mentioned, for estimating purposes, a spread rate of about 4.4 pounds per 
square foot may be used for a 12 inch mixing depth. The determination of the amount 
of lime to be used needs to be determined in the laboratory on samples of the subgrade 
soils at least two weeks prior to the start of grading operations. Lime treatment for the 
areas should be performed according to Section 24 of the California 
Transportation Standard Specifications, latest edition, with special emphasis 
on the need to seal or cover with aggregate base the finished lime treated 
subgrade within 24 hours. The lime treated subgrade should be compacted to dry 
densities in excess of 95 percent of the maximum dry density obtainable in the ASTM 
D1557 Compaction Test. 

The pavement area should be stripped of all organic matter, loose soil, etc., and any 
required cuts or fills made. A minimum of 8 inches of compacted subgrade should be 
provided beneath the pavement sections. The subgrade should be compacted to dry 
densities in excess of 95 percent of the maximum dry density obtainable by the ASTM 
D1557 test method. 

Studies have indicated that a major factor in extending pavement life is to provide 
adequate drainage for both the pavement surface and subgrade. Care should be made 
during the development of the grading plan to provide for good drainage. We 
recommend extruded curbs not be utilized for planters. Landscaped and irrigated 
planters that are constructed adjacent to pavement should have cut-off curbing 
constructed around them that extends a minimum of 4 inches into the subgrade soil. 
We recommend rigid concrete pavements in areas where heavy trucks, such as garbage 
trucks, will travel or make sharp turns. The above recommended pavement sections 
assume periodic maintenance, such as crack sealing, etc., will be performed over the 
life of the pavements. 

12.0 UTILITY CONSTRUCTION 

Based on Occupational Safety and Health Standards, the soils encountered in our test 
holes classify as Type A (clay) soils. Type A soils require a maximum slope of %:1 
(horizontal to vertical) for dry excavations less than 20 feet deep. The contractor 
should have a competent person identify all soils encountered in excavation and refer to 
OSHA and Cal-OSHA standards to determine appropriate methods to protect individuals 
working in excavations. 
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Backfill placed in trenches should be placed in approximately 8 inch lifts in uncompacted 
thickness. However, thicker lifts may be used, provided the method of compaction is 
approved by the soil engineer and the required minimum degree of compaction is 
achieved. Material should be compacted to at least 90 percent of the maximum dry 
density obtained by the ASTM D1557 test method. The upper 8 inches of trench 
backfill within pavement areas should be compacted to at least 95 percent relative 
compaction. Ground water was encountered in our test holes as shallow as 5V2 feet. 
The grading contractor should anticipate trench dewatering during utility construction. 

13.0 LIMITATIONS 

The recommendations of this report are based on the information provided regarding 
the proposed construction as well as the subsoil conditions encountered at the test hole 
locations. If the proposed construction is modified or re-sited, or if it is found during 
construction that subsurface conditions differ from those described on the test hole 
logs, the conclusions and recommendations of the report should be considered invalid 
unless the changes are reviewed and the conclusions and recommendations modified or 
approved in writing. 

The analysis, conclusions and recommendations contained in this report are based on 
the site conditions as they existed at the time we drilled our test holes. It was assumed 
that the test holes are representative of the subsurface conditions throughout the site. 
If there is a substantial lapse of time between the submission of our report and the 
start of the work at the site, or if conditions have changed due to natural causes or 
construction operations at or adjacent to the site, we urge that our report be reviewed 
to determine the applicability of the conclusions and recommendations considering the 
changed conditions and time lapse. This report is applicable only for the project and 
site studied. This report should not be used after 3 years. 

Our professional services were performed, our findings obtained, and our 
recommendations proposed in accordance with generally accepted engineering 
principles and practices. This warranty is in lieu of all other warranties either expressed 
or implied. Test findings and statements of professional opinion do not constitute a 
guarantee or warranty, expressed or implied. 

The scope of our services did not include any environmental assessment or 
investigation for the presence or absence of wetlands, hazardous or toxic materials in 
the soil, surface water, groundwater or air, on or below or around this site. Any 
statements in this report or on the soil logs regarding odors noted or unusual or 
suspicious items or conditions observed are strictly for the information of our client. 
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SCOPE 

APPENDIX A 
Engineered Fill Specifications 

Principal items of work included in this section are as follows: 

A. Cleaning and Striping 
B. Construction of Fill 

A. CLEANING AND STRIPPING 

Work includes cleaning and stripping of the building pad and surrounding area as 
indicated on the drawings. From this area remove all debris, irrigation lines, old 
pavement, trees, brush, roots, and vegetable ruin and grub out all large roots (1/2 inch 
or greater diameter) to a depth of at least two feet below the footing elevation. The 
vegetable materials and all materials from the cleaning operation shall be removed from 
the site. 

B. CONSTRUCTION OF FILL 

1. Preliminary Operations 

After the cleaning and stripping operation and the cuts have been 
completed and before any fill is placed in any particular area, the existing 
surface shall be scarified to a depth of 8 inches and compacted to dry 
densities in excess of 90 percent of the maximum dry density as obtained 
by the Standard Test Methods for Laboratory Compaction Characteristics 
of Soil using Modified Effort, ASTM D1557 designation. The soil should be 
compacted at a moisture content at least 3 percentage pOints above the 
optimum moisture content. It may be necessary to adjust the moisture 
content of the subgrade soil by watering or aeration, to bring the moisture 
content of the soil near optimum in order that the specified densities can 
be obtained. 

2. Source of Material 

Engineered fill materials (on site or import) shall consist of sandy silts, 
sands, or sands and gravels unless stated otherwise in the report. 
Engineered fill material shall not contain rocks greater than 3 inches in 
greatest dimension and should be non-expansive in nature with a 
plasticity index less than 12. 
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At least seven days prior to the placement of any fill, the engineer shall be 
notified of the source of materials. Samples of the proposed fill shall be 
obtained to determine the suitability of the materials for use as 
engineered fill. 

3. Placing and Compacting 

Fill materials shall be spread in layers and shall have a uniform moisture 
content that will provide the specified dry density after compaction. If 
necessary to obtain uniform distribution of moisture, water shall be added 
to each layer by sprinkling and the soil disked, harrowed, or otherwise 
manipulated after the water is added. The layers of the fill material shall 
not exceed 8 inches and each layer shall be compacted with suitable 
compaction equipment to provide the specified dry densities. 

4. Required Densities 

The dry density of the compacted earth shall be at least 90 percent of the 
maximum dry density obtainable by the ASTM D1557 test method. The 
optimum moisture content and maximum dry density will be determined 
by the engineer and this information supplied to the contractor. 

5. Seasonal Limits 

No fill shall be placed during weather conditions which will alter the 
moisture content of the fill materials sufficiently to make adequate 
compaction impossible. After placing operations have been stopped 
because of adverse weather conditions, no additional fill material shall be 
placed until the last layer compacted has been checked and found to be 
compacted to the specified densities. 

6. Control of Compaction 

The density of the upper 6 inches of subgrade and of each layer of fill 
shall be checked by the engineer after each layer has been compacted. 
Field density tests shall be used to check the compaction of the fill 
materials. Sufficient tests shall be made on each layer by the engineer to 
assure adequate compaction throughout the entire area. If the dry 
densities are not satisfactory, the contractor will be required to increase 
the weight of the roller, the number of passes of the roller, or manipulate 
the moisture content as required to produce the specified densities. 
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APPENDIX B 
Lime Stabilization 

Caltrans Standard Specifications, Section 24 

24-1.01 Description 

This work shall consist of mixing lime and water with soil and compacting the mixture 
to the lines, grades and dimensions shown on the plans and as specified in these 
specifications and the special provisions. 

24-1.02 Materials 

Material to be stabilized shall be the native soil or embankment, containing no rocks or 
solids, other than soil clods, larger than 21/2 inches in any dimension. Removing and 
disposing of said rocks and solids larger than 21/2 inches, from native soil or 
embankment other than imported borrow, will be paid for as extra work as provided in 
Section 4-1.03D. Removing and disposing of said rocks and solids larger than 21/2 
inches from imported borrow shall be at the expense of the Contractor. 

Lime shall conform to the requirements in ASTM Designation: C 977 with the exception 
that when a 250 gram test sample of quicklime is dry sieved in a mechanical sieve 
shaker for 10 minutes and 30 seconds it shall conform to the following grading 
requirements: 

Sieve Sizes Percentage Passing 
3/8" 98-100 

No.100 0-25 
No. 200 0-15 

A Certificate of Compliance in accordance with the provIsions in Section 6-1.07, 
'Certificates of Compliance,' shall be furnished with each delivery of lime and shall be 
submitted to the Engineer with a certified copy of the weight of each delivery. 

Water for mixing with soil and lime shall be free from oil and shall contain not more 
than 650 parts per million of chlorides as CI, nor more than 1,300 parts per million of 
sulfates as S04. The water shall not contain an amount of impurities that will cause a 
reduction in the strength of the stabilized material. 
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24-1.03 General 

The amount of lime to be added to the material to be stabilized shall be as specified in 
the special provisions. 

All handling, spreading and mixing operations shall be conducted in such a manner that 
a hazard is not presented to construction personnel or the public. Lime shall be 
prevented from blowing by suitable means selected by the Contractor. 

If lime of more than one type or from more than one source are used on the project, 
separate application rates will be determined for lime of each source or type. Lime from 
more than one source or of more than one type shall not be mixed. 

The lime shall be protected from exposure to moisture until used and shall be 
sufficiently dry to flow freely when handled. 

Lime shall not be spread while the ambient temperature is below 35' F., nor when the 
ambient temperature is expected to drop below 35' F. before mixing and compacting 
are be completed. 

The in-place moisture of the material to be stabilized shall be maintained above the 
optimum moisture, as determined by California Test 373, during the mixing operation. 
During compaction, finish rolling and grading, sufficient water shall be added to the 
surface of the material to prevent the surface from drying until curing seal is applied. 

No traffic other than the equipment performing the work will be al- lowed to pass over 
the spread lime, the mixed material or the compacted surface of the lime stabilized 
material. After application of the curing seal, no traffic will be permitted on the lime 
stabilized material for a period of 3 days. Damage to curing seal or lime stabilized 
material shall be repaired promptly by the Contractor at his expense, as directed by the 
Engineer. 
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24-1.04 Preparing Material 

Unless otherwise ordered or approved by the Engineer, the material to be stabilized 
shall be placed to the lines, grades and dimensions shown on the plans and compacted 
to a relative compaction of not less than 90 percent, before lime is added. The surface 
of the material to be stabilized shall not vary more than 0.08-foot above or below the 
grade established by the Engineer, before lime is added. 

24-1.05 Spreading 

Lime shall be spread using equipment which will uniformly distribute the lime over the 
area to be stabilized. 

Tailgate spreading of lime will not be permitted. 

Lime shall be spread uniformly on the roadbed, and the rate of spread per square foot 
shall not vary by more than 10 percent of the rate designated by the Engineer. 
Lime may be spread on the prepared material in either a slurry or dry form at the 
option of the Contractor. Hydrated lime shall not be spread in dry form. Either hydrated 
lime or quicklime may be used to prepare the slurry. 

The distance which lime may be spread ahead of the mixing operation will be 
determined by the Engineer. In no case shall spread lime be al- lowed to remain 
exposed at the end of the work day. 

Lime applied in slurry form shall be prepared and distributed using equipment and 
procedures capable of keeping the slurried lime in suspension and spreading the slurry 
uniformly over the area to be stabilized. The lime content of the slurry shall be as 
approved by the Engineer. 

24-1.06 Mixing 

Mixing lime and the material to be stabilized shall be conducted using equipment 
capable of mixing the materials uniformly to the depth specified. 

Lime and the material to be stabilized may be mixed off site. 

Mixing or remixing operations, regardless of the equipment used, shall continue until 
the material is uniformly mixed and free of streaks or pockets of lime. Prior to 
compaction, all mixed material other than rock or aggregate previously treated with 
asphalt, lime, or cement shall comply with the following grading requirements: 
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Sieve Sizes 
1" 

No.4 

Percentage Passing 
98 min. 
60 min. 

When granular lime in dry form is used, the material shall be mixed at least twice. The 
first and final mixings shall not be performed on the same day. 

When the stabilized material, exclusive of one-inch or larger clods, is sprayed with a 
phenolphthalein alcohol indicator solution, areas showing no color reaction will be 
considered evidence of inadequate mixing. 

The depth of mixing of the lime stabilized material shall not vary more than O.l-foot 
from the planned depth at any point. Mixing to a depth that exceeds the planned depth 
by 10 percent or more shall be considered evidence of an inadequate amount of lime 
and additional lime shall be added at the Contractor's expense. 

The entire mixing operation shall be completed within 7 days of the initial spreading of 
lime, unless otherwise permitted by the Engineer. 

24-1.07 Compaction 

Compaction shall begin as soon as possible, but not more than 24 hours after final 
mixing. 

Prior to initial compaction, maximum density will be determined on a composite of 
material from S random locations within the test area by California Test 216. The 
composite sample will be obtained after all mixing has been completed. The moisture 
content of the composite sample will be determined by California Test 226. 

Initial compaction shall be by means of sheepsfoot or segmented wheel rollers. This 
shall be immediately followed with final compaction by rolling with steel drum or 
pneumatic-tired rollers. Vibratory rollers will not be allowed. 

Where the required thickness is O.SO-foot or less, the mixture shall be compacted in one 
layer. Where the required thickness is more than O.SO- foot, the mixture shall be 
compacted in 2 or more layers of approximately equal thickness, and the maximum 
compacted thickness of anyone layer shall not exceed O.SO-foot, except that the 
maximum compacted thick- ness of a single layer may be increased provided the 
Contractor can demonstrate to the Engineer that the equipment and method of 
operation will provide uniform distribution of the lime and the required compacted 
density throughout the layer. 
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Areas inaccessible to rollers shall be compacted to the required relative compaction by 
other means satisfactory to the Engineer. 

The lime stabilized soil shall be compacted to a relative compaction of not less than 95 
percent, except that the minimum relative compaction may be reduced to 92 percent 
provided the Contractor increases the lime content 0.5 percent at his expense. 

The relative compaction will be calculated on the dry weight basis. 

In-place density of the compacted lime stabilized material will be determined by 
California Test 231. A composite of material from a mini- mum of 5 random selected 
sites, taken at the time in-place density is determined, will be used to determine the in­
place moisture content, by California Test 226. 

24-1.08 Finish Rolling and Grading 

The finished surface of the lime stabilized material shall be the grading plane and at any 
point shall not vary more than 0.08-foot above or below the grade established by the 
Engineer, except that when the lime stabilized material is to be covered by material 
which is paid for by the cubic yard, the surface of the finished lime stabilized material 
shall not extend above the grade established by the Engineer. 

If the compacted material is above the grade tolerances specified in this section, the 
excess material shall be trimmed, removed, and dis- posed of. No loose material shall 
be left on the finished plane. Trimming of excess material shall not be conducted unless 
finish rolling can be completed within 2 hours after trimming. 

All trimmed surfaces shall receive finish rolling consisting of at least one complete 
coverage with steel drum or pneumatic-tired rollers. Vibratory rollers will not be 
allowed. Minor indentations may remain in the surface of the finished material after 
final trimming and rolling. Under no circumstances will it be permissible to add new or 
trimmed lime stabilized material to fill low areas or to raise the grade of compacted lime 
stabilized material. 
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24-1.09 Curing 

A curing seal, consisting of SS or CSS grade asphaltic emulsion, shall be furnished and 
applied to the surface of the top layer of lime stabilized material in accordance with the 
provisions in Section 94, 'Asphaltic Emulsions." 

Curing seal shall be applied at a rate of between O. 10- and 0.20-gallon per square yard 
of surface. The exact rate will be determined by the Engineer. 

Curing seal shall be applied within 48 hours of completion of initial compaction and on 
the same day as trimming and finish rolling are completed. The curing seal shall be 
applied as soon after finish rolling as is practicable. The lime stabilized material shall be 
at optimum moisture when the curing seal is applied. 

Curing seal shall not be placed when the atmospheric temperature is below 40' F. 

Curing by water will not be allowed, unless authorized by the Engineer. 

Damage to the curing seal shall be promptly repaired by the Contractor at his expense, 
as directed by the Engineer. 

24-1.10 Measurement 

Lime stabilization will be measured by the square yard, determined from horizontal 
measurements of the planned surface of the lime stabilized material. 

Lime will be measured by the ton in accordance with the provisions in Section 9-1.01, 
'Measurement of Quantities," except that if the minimum relative compaction is reduced 
to 92 percent, the quantity of lime to be paid for will be the weight of lime multiplied by 
the factor L / (L +0.5) where L equals the percent of lime ordered by the Engineer. 

Bituminous curing seal will be measured as provided in Section 94, 'Asphaltic 
Emulsions." 

24-1.11 Payment 

Items of work, measured as provided in Section 24-1.10, 'Measurement," will be paid 
for at the contract prices per square yard for lime stabilization, per ton for lime, and per 
ton for asphaltic emulsion (curing seal). 
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The above contract prices and payments shall include full compensation for furnishing 
all labor, materials, too], equipment, and incidentals, and for doing all the work 
involved in constructing the lime stabilization complete in place, as shown on the plans, 
and as specified in the specifications and the special provisions, and as directed by the 
Engineer. 

Full compensation for preparing material, spreading lime and mixing and compacting 
the lime stabilized material shall be considered as included in the contract price paid per 
square yard for lime stabilization and no additional compensation will be allowed 
therefore. 
No adjustment of compensation will be made for any increase or decrease in the 
quantity of lime required, regardless of the reason for such increase or decrease. The 
provisions in Section 4-1.03B, 'Increased or Decreased Quantities,' shall not apply to the 
item of lime. 
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Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

50 Goldenland Court Suite 100 LOG OF TEST BORING 
Sacramento, CA 95834 8-1 (916) 928-4690 FX (916) 928-4697 
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PROJECT NAME: COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 
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DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.2 
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SANDY CLAY: (CL) Clay. sandy (fine). stiff. moist to saturated. 
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pp = 1.5 tsf 
pH = 7.79 
Resistivity = 880 ohm-em 
Sulfate = 332 ppm 
Chloride = 68.4 ppm 
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SANDY CLAY: (CH) Clay. sandy (fine). stiff. moist to saturated. 
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SANDY CLAY: (CH) Clay. slightly sandy (fine). stiff. moist to 
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Histogram C) (f) Soil Lithology Description 

SANDY CLAY: (CH) Clay. sandy (fine). stiff. moist to saturated. 
brown 

Notes 
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Histogram C) (f) Soil Lithology Description 

SANDY CLAY: (CH) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

Notes 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

LOG OF TEST BORING 50 Goldenland Court Suite 100 
Sacramento, CA 95834 
(916) 928-4690 FX (916) 928-4697 8-11 
PROJECT NUMBER: SGE08-0543 DATE EXCAVATED: 11/1912008 

PROJECT NAME: COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST CORNER OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.12 

""0 't5 0 
Qj .r:: 0.. 

>-
~ 

Q) ;i- en 
~ Ol 

::2: 't< C 0 
c-

Ol ~-
'iii ::J 0 

0 C 0 ""0 :5 
~ 

Q) .~ ::J 
Q) U c 

0.. 0.. 1ii 0 
~ 

::J :.:::; 
> E E ~ Blow Count e Q) '0 0 '0 
W III III ::2: 0 iii Histogram C) (f) Soil Lithology Description Notes (f) (f) 

O-.-,---.---.--,--,-,-.-.-,~,-~=--,----------------------------------------,-----------------. 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

CM 

CM 

CM 16 

SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 
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Histogram C) (f) Soil Lithology Description 

SANDY CLAY: (CH) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

Notes 

12 

CLAY AND SAND: (CL. SC) Layers of Clay. sandy. stiff. 
saturated. brown and sand. clayey. medium dense. saturated. brown 
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SANDY CLAY: (CH) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 
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SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 
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PROJECT NAME: COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST CORNER OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.18 
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SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

CLAY AND SAND: (CL. SC) Layers of Clay. sandy. stiff. 
saturated. brown and sand. clayey. medium dense. saturated. brown 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

LOG OF TEST BORING 50 Goldenland Court Suite 100 
Sacramento, CA 95834 
(916) 928-4690 FX (916) 928-4697 8-18 
PROJECT NUMBER: 
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DRILLING EQUIP.: 

""0 't5 0 
.r:: 0.. 

~ 
Q) ;i-::2: 't< 

c-
Ol ~-

'iii 
0 C 

~ 
Q) .~ ::J 

Q) 

0.. 0.. 1ii 0 
> E E ~ Q) '0 
W III III ::2: 0 (f) (f) 

0 

-1 

-2 

-3 

-4 

-5 

CM 
-6 

-7 

-8 

-9 

-10 

CM 
-11 

-12 

-13 

-14 

-15 

-16 

-17 

-18 

-19 

-20 

CM 20.1 105 
-21 

en 
C 
::J 
0 
U 
~ 
0 
iii 

SGE08-0543 DATE EXCAVATED: 11/1812008 

COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 

NORTHEAST CORNER OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 

B-53 TRUCK MOUNTED DRILL RIG PLATE NO.19 
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Blow Count e '0 
Histogram C) (f) Soil Lithology Description 

SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

Notes 
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LOG OF TEST BORING 50 Goldenland Court Suite 100 
Sacramento, CA 95834 
(916) 928-4690 FX (916) 928-4697 8-19 
PROJECT NUMBER: 

PROJECT NAME: 

LOCATION: 

DRILLING EQUIP.: 
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SGE08-0543 DATE EXCAVATED: 11/1812008 

COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 

NORTHEAST CORNER OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 

B-53 TRUCK MOUNTED DRILL RIG PLATE NO.20 
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Blow Count e '0 
Histogram C) (f) Soil Lithology Description 

SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

Notes 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

LOG OF TEST BORING 50 Goldenland Court Suite 100 
Sacramento, CA 95834 
(916) 928-4690 FX (916) 928-4697 8-20 
PROJECT NUMBER: SGE08-0543 DATE EXCAVATED: 11/1812008 

PROJECT NAME: COLUSA COUNTY EDUCATION VILLAGE GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST CORNER OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO. 21 
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SANDY CLAY: (CL) Clay. sandy (fine). stiff to very stiff. moist to 
saturated. brown 

EI = 54 
pH = 7.97 
Resistivity = 880 ohm-em 
Sulfate = 215.6 ppm 
Chloride = 72.1 ppm 

-200 = 86% 
PI(LL=49; PI=31) 

-20 ~~--~--~--~~~~~~~~~--~----------------------------------------~--------------~ 



Colusa County Education Village 
Our Project Number: SGE08-0543 
December 2, 2008 

UNIFIED SOIL CLASSIFICATION SYSTEM AND BORING LOG SYMBOLS 

DESCRIPTION MAJOR DIVISIONS 

GW 
Well-graded gravels, gravel sand mixtures, little or no Gravel and 
fines. Clean gravels gravelly soils 

GP 
Poorly-graded gravels, gravel sand mixtures, little or no (little or no fines) 
fines More than 50% of 

GM Silty gravels, gravel-sand-clay mixtures Sands with coarse fraction 
appreciable retained on No.4 

GC Clayey gravels, gravel-sand-clay mixtures amount of fines sieve 
SW Well-graded sands qrave!jy sands little or no fines Clean sand (little Sands and sandy 
SP Poorly-graded sands gravelly sands little or no fines or no fines) soils 

SM Silty sands, sand-silt mixtures 
Sands with More than 50% of 
appreciable coarse fraction 

SC Clayey sands, sand-silt mixtures amount of fines passing No.4 
sieve 

ML 
Inorganic silts and very fine sands, rock flour, silty or 
clayey fine sands or clayey silts with sliqht plasticity 

Liquid limit less 
CL 

Inorganic clays of low to medium plasticity, gravelly 
than 50 

Silts and clays 
clays lean clays 

OL Orqanic silts and orQanic silty clays of low plasticity 
Inorganic silts, micacious or diatomaceous fine sand or 

MH 
silty soils Liquid limit 

CH Inorganic clays of high plasticity, fat clays greater than 50 
Silts and clays 

OH Organic clays of medium to ~h plasticity, organic silts 

PT Peat humas swamp soils with high organic content Highly organic soils 

DEPTH 
SAMPLE SAMPLE TYPE TEST TYPE 

(FEET) 

PS Push Sample Plasticity 

Drive Sample, 2.0" o.d., 1.38" Ld., sampler Grain Size Analysis 

SPT driven with 140 lb. hammer, 30" drop (Standard Uniformity Coefficient 

Penetration Test SPT). Coefficient of Gradation 
Coefficient of Consolidation 

Drive Sample, 2.5" o.d., 1.92" Ld., sampler 
Specific Gravity 

CM driven with 140 lb. hammer, 30" drop, with 6" tube 
Shrink/Swell liners (California Modified CM). 
Direct Shear 

ES Ely Sample, Used to determine unit weight. Unconfined Compression 

Hand Sampler, 2.0" o.d. sampler driven with 10 Triaxial Compression 
HS 

lb. hammer 18" drop, with 4" tube liners. Pocket Penetrometer 

Grab Sample, disturbed sample taken from auger Torvane Shear 
GS 

tailings and sealed in plastic bag. Consol idations 

Coarse 
grained 
soils 
more 
than 
50% 
larger 
than 
No. 200 
sieve 

Fine 
grained 
soils 
more 
than 
50% 
smaller 
than 
No. 200 
sieve 

NOTES 

pi 
gr 
Cu 
Cc 
Cv 
sg 
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ts 
c 

Plate Number 22 
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BACKFILLED WITH 
ENGINEERED FILL 

10' 

DRAINAGE COMPOSITE ---­

l BACKFILLED WITH 
ENGINEERED FILL 

4" 0 PERFORATED DRAIN PIPE. 
THE PIPE SHOULD BE LAID 

IN A TRENCH WITH A SLOPE 
RANGING BETWEEN 

716" AND Ys" DROP PER FOOT 
OF DRAIN. 

44. 

. 4. 

NEIL O. ANDERSON 
AND ASSOCIA T ES 

t 
12" 

• 
RETAINING WALL 

.~ ,111",111",111",111",111",1 

4· 

4 4 ' . ' 4 . 4 4 ._ 
4.: v 

FOOTING OR OTHER 
TYPE FOUNDATION 

REINFORCING STEEL PER 
STRUCTURAL DRAWINGS 

4 ' . ' . "4 : '. 
'<i 

TYPICAL EARTH 
RETAINING 
WALL DRAIN 

PLATE NO. 23 



Sunland Analytical 

To: Ryan King 

11353 Pyrites Way, Suite 4 
Rancho Cordova, CA 95670 

(916) 852-8557 

Neil O. Anderson & Associates 
50 Goldenland Ct #100 
Sacramento, CA 9SS34 

From: Grme Olir>hant, !lh.n. \ Randy HorneYAP 
General Manager \ Lab Managex:-\lI 

Date Reported 
Date Submitted 

11/21/2008 
11/18/200& 

The r "eported analysis was requested for the following location~ 
Locatiofi SGEOB-0543 Site ID : B3-1-1. 

Thank you fox: your business . 

* For future reference to this analysis- please use SUN # 54B13-110154. 

EVALUATION FOR SOIL CORROSION 

Soil pH 7.79 

Minimum Resist!vity O. BB ohm-em (xlOOO) 

Chloride 68.4 ppm 00.00684 % 

Sulfate 332.0 ppm 00.03320 % 

METHODS 
pH and Min.Resistivity CA DOT Test #643 
Sulfate CA DOT Test #417, Chl~ride CA DOT Test #422 



Sunland Analytical 

To: Ryan K:i.ng 

11353 Pyrites Way, Suite 4 
Rancho Cordova, CA 95670 

(916) 852-8557 

Neil O. Anderson & Associates 
50 Goldenland Ct #100 
Sa.cramento I CA 95834 

From: Gene. 0 li:pha~ t I Ph. n . \ Randy Horney ,(J) 
General Manager \ Lab Manager ''f'' 

Date Reported 
Date Submitted 

11/21/2008 
11/18/2008 

The reported analysis was requested for the fOllowing location: 
Location: SGE08-0543 Site ID : B20-1-IL. 

Thank you for your business. 

* For future reference to this analysis please use SUN # S4813~1101SS. 
__________ ____________________________ ~ _ _ _ M ___________________________________ _ 

EVALUATION FOR SOIL CORROSION 

Soil :PH 1.94 

Minimum Resistivity 0.88 ohm-em (xiOOO) 

Chloride 72.1 ppm 00.00721 % 

Sulfate 2iS.6 ppm 00.02156 % 

METHODS 
pH and Hin.Resistivity CA DOT Test #643 
Sulfate CA DOT TeSft #411, Chloride CA DOT Test #422 



Sunland Analytical 

To: Ryan King 

11353 Pyrites Way, Suire 4 
Rancho Cordova, CA 95670 

(916) 852a 8557 

Neil O. Anderson & Associates 
50 Goldenland Ct #100 
Sacramento, CA 95834 

From : Gene Oliphant , Ph.D. \ Randy HOrneY/1~ 
General Manager \ Lab Manager ''tf/" 

Date Reported 
Date Submitted 

n/21(2·008 
11/18/2008 

The reported analysis was requested for the fallowing location: 
Location SGEOS-0544 Site ID : B2A@3-4'. 

Thank you for your business. 

* FOr future reference to this analysis please use SUN # 54814-110156. 

EVALUATION FOR SOIL CORROSION 

Soil. pH 7.73 

Minimum Resistivity 0.24 ohm-em (x1000) 

Chloride $3 . 1 ppm 00.00831 % 

Sulfate 1221.2 ppm 00.12212 % 

METHODS 
pH and Min.Resistivity CA DOT Test #~43 
Sulfate CA DOT Test #417, Chloride CA DOT Test #422 



Sunland Analytical 

To: Ryan King 

11353 Pyrites Way, Suite 4 
Rancho Cordova, CA 95670 

(916) 852·8557 

Neil O. Anderson & Associates 
50 Goldenland Ct ilOO 
Sacramento, CA 95834 

From: Gene Oliphant, Ph.D. \ Randy HorneYAD> 
General Manager \ Lab Manager '~~ 

Date Reported 
Date Submitted 

11/21/2008 
.11/J.8/2008 

The reported analysi s was requested for the following location: 
Location SGE08-0544 Site ID : B4A@3'. 

Thank you for your business . 

* For future reference to this analysis please use SUN # 54814-110157. 

EVALUATION FOR SOIL CORROSIO~ 

Soil pH 7 .92 

Minimum Resistivity 0 . 27 ohm-em (x1000) 

Chloride 83.7 ppm 00.OOS37 % 

Sulf'ate 1887.1. ppm 00 , 18871 % 

METHODS 
pH and I.Un.R.esistivity CA DOT Test #643 
Sulfate CA DOT Test #41,7, Chloride CA nOT 'res t #422 



NEIL O. ANDERSON & ASSOC., INC. 

Job Name: Colusa County Special Ed I Date: 
Job#: SGE08054j Lab#: 
Location: Colusa County, CA I 

CONSOLIDATION 

Sample #! B4-1-1 1 Depth: L..C1-5=--' _----'I Material: L....:I C::...=L::....:A'-'-Y _______ -----l 

Ht.Ring:~in. 
Dia.Ring:~in. 

Area R.: 0.0203 sq. ft. 

Station#:~ 
Ring #: 12 

Wt. Ring: 434.3 grms 

Specific Gravity of Soil: 2.71 

At Start of Test 

Wt.R & Wet Soil: ~ grms 
Wt.R & Dry Soil: ~ grms 

% Moisture: 
Dry Unit Wt.: 

Void Ratio: 
Degree of Sat.: 

Dial Reading: 1 

Height of Solids: 

Time Load 

Date Applied 

11/18/08 
11/18/08 01:45 PM 
11/18/08 06:05 PM 
11/19/08 06:15 AM 
11/19/08 01:00 PM 
11/20108 03:15 PM 
11/21/08 10:45 AM 
11/23/08 04:00 PM 

22.6 % 
104.0 pet 
0.619 

98.7 % 
0.14301 in. 

0.4681 in. 

Elasped Load 

Time (TSF) 

0 0.010 
4:20 0.125 

16:30 0.250 
23:15 0.500 
49:30 1.000 
69:00 2.000 

122:15 4.000 
146:15 0.125 

~ir Pressure 

(psi) 

At End of Test 

508.51grms 
494.8 grms 

22.6 % 
107.9 pet 
0.561 
109.0 % 

0.11571 in. 

Dial Void 

Reading Rato 

0.1430 0.619 
0.1460 0.626 
0.1440 0.622 
0.1338 0.600 
0.1204 0.571 
0.1052 0.539 
0.0852 0.496 
0.1157 0.561 

Water 

Content, % 
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Consolidation Test 
Loading vs. Void Ratio 

0.70~----------------------------------------------------~ 

0.60 

+ 
+ 

0.55 

+ 

0.50 

0.45~----~--~~~~------~----~1--~1----1--------1----1~---1~1--

0.0 0.1 

Sample: 84-1-1 
Depth: -5' 
Material: CLAY 

Project: Colusa County Special Ed. 

Location: Colusa County, CA 

1 

Load, tons/sq. ft. 

At Start of Test 
% Moisture: 22.6 % 
Dry Unit Wt.: 104.0 pef 

10 

At End of Test 
22.6 % 

107.9 pef 

~ NEIL O. ANDERSON 
~AND ASSOCIATES 



EXPANSION INDEX 

Is= WeGI 

Vet) 
1 e= 

V(s) 

W(s) 
V(s) = GP(w) 

Date 

20-Nov 

20-Nov 

20-Nov 

20-Nov 

21-Nov 

UBC SWELL 

S = Saturation 

w = % Moisture 

G = 2.7 

e = void ratio 

Vet) = Total Volume of mold 

V(s) = Volume of soil 

W(s) = Wt. Of solid 

pew) = Density of water - 62.4 

Wtsat = Saturated Wieght 

Time Reading (in.) 

1045am 0.0412 

1l00am 0.0503 

215pm 0.0778 

400pm 0.0810 

800am 0.0952 

Thiekness(f) - Thiekness(i) 
E.I.= h' kn (.) * 1000 T. le ess 1 

E.I. = 54.0 

JOB NAME: Colusa County Educ. 

JOB NUMBER: SGE080543 

TEST LOCATION: 

5Q~8Ofo 

16.0 % 

2.4cm
3 

405.0 gm 

Ib/ft3 

636.5 gm 

Change (in.) 

0.0091 

0.0275 

0.0032 

0.0142 

Initial Thickness = 1 

Final Thickness = 1.0540 

DATE: Nov. 20, 08 

TECH: RB 

LAB NUMBER: 

NEIL O. ANDERSON 
AND ASSOCIATES 

LODI • SACRAMENTO· RENO· MODESTO· WALNUT CREEK 

LaD I 902 Industrial Way· Lodi, CA 95240 • 209.3673701 • FAX 209.333.8303 • Enviro FAX 209.369.4228 

SAC RAM E NT a 50 Goldenland Ct., #100 • Sacramento, CA 95834 • 916.928.4690 • FAX 916.928.4697 

W A L NUT eRE E K 1190 Brunett Avenue, Suite A • Concord, CA 94520 • 925.609.7224 • FAX 925.609.6324 

R EN a 80 N. West Street· Fernley, NV 89408 • 775.575.6511 • FAX 775.575.2652 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

50 Goldenland Court Suite 100 LOG OF TEST BORING 
Sacramento, CA 95834 8-1A (916) 928-4690 FX (916) 928-4697 

PROJECT NUMBER: SGE08-0544 DATE EXCAVATED: 11/1712008 

PROJECT NAME: COLUSA COUNTY OUTREACH FACILITY (J-42) GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.1A 
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W III III ::2: 0 iii Histogram C) (f) Soil Lithology Description Notes (f) (f) 
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SANDY CLAY: (CH) Clay. slightly sandy (fine). stiff. moist to 
saturated. brown 

-200 = 91 % 
PI(LL=51; PI=31) 

pp = 2.0 tsf 
pH = 7.73 
Resistivity = 240 ohm-em 
Sulfate = 1221.2 ppm 
Chloride = 83.1 ppm 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

50 Goldenland Court Suite 100 LOG OF TEST BORING 
Sacramento, CA 95834 8-2A (916) 928-4690 FX (916) 928-4697 

PROJECT NUMBER: SGE08-0544 DATE EXCAVATED: 11/1712008 

PROJECT NAME: COLUSA COUNTY OUTREACH FACILITY (J-42) GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.2A 
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W III III ::2: 0 iii Histogram C) (f) Soil Lithology Description Notes (f) (f) 
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SANDY CLAY: (CH) Clay. slightly sandy (fine). stiff. moist to 
saturated. brown 

CLAYEY SAND: (SC) Sand (medium to coarse). clayey. medium 
dense. saturated. brown 

-200 = 81% 
PI(LL=51; PI=29) 

Non-Plastic 
-200 = 11 % 



Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

50 Goldenland Court Suite 100 LOG OF TEST BORING 
Sacramento, CA 95834 8-3A (916) 928-4690 FX (916) 928-4697 

PROJECT NUMBER: SGE08-0544 DATE EXCAVATED: 11/1712008 

PROJECT NAME: COLUSA COUNTY OUTREACH FACILITY (J-42) GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.3A 
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W III III ::2: 0 iii Histogram C) (f) Soil Lithology Description Notes (f) (f) 
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~ SANDY CLAY: (CH) Clay. slightly sandy (fine). stiff. moist. 
brown 
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Neil O. Anderson & Assoc., Inc. TEST BORING NUMBER 

50 Goldenland Court Suite 100 LOG OF TEST BORING 
Sacramento, CA 95834 8-4A (916) 928-4690 FX (916) 928-4697 

PROJECT NUMBER: SGE08-0544 DATE EXCAVATED: 11/1712008 

PROJECT NAME: COLUSA COUNTY OUTREACH FACILITY (J-42) GROUND SURFACE ELEVATION: 0.0 Feet 

LOCATION: NORTHEAST OF 'E' ST. & FUTURE 'D' ST., WILLIAMS, CALIFORNIA 
DRILLING EQUIP.: B-53 TRUCK MOUNTED DRILL RIG PLATE NO.4A 
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W III III ::2: 0 iii Histogram C) (f) Soil Lithology Description Notes (f) (f) 

o 

~ SANDY CLAY: (CH) Clay. slightly sandy (fine). stiff. moist. 
brown 

~ pH = 7.92 

G ~ 
Resistivity = 270 ohm-em 
Sulfate = 1887.1 ppm 
Chloride = 83.7 ppm 
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NOTES:

1.  ALL DEPTHS ARE TO TOP OF PIPE

2.  DATE OF AERIAL IMAGE UNKOWN
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