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APPENDIX  B 

Logs of Borings  

 



HOLLANDIA DAIRY





BORING LOG B-1












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA

YOUNGER ALLUVIUM (Qya):  






 







OLDER ALLUVIUM (Qoa):  










 



 






 


















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HOLLANDIA DAIRY





CONTINUED BORING LOG B-1












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA

OLDER ALLUVIUM (Qoa): 
























METAVOLCANIC ROCK (Mzu):














-

- a111111, , 

--= -V------ ---------------------------------- --------------
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HOLLANDIA DAIRY





BORING LOG B-2












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA

YOUNGER ALLUVIUM (Qya):  











OLDER ALLUVIUM (Qoa): 








 





















 




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HOLLANDIA DAIRY





CONTINUED BORING LOG B-2












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA







OLDER ALLUVIUM (Qoa): 







METAVOLCANIC ROCK (Mzu):












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HOLLANDIA DAIRY





BORING LOG B-3












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA

FILL (Qaf):  












OLDER ALLUVIUM (Qoa): 








 


















METAVOLCANIC ROCK (Mzu):





















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HOLLANDIA DAIRY





BORING LOG B-4












 
































 

 

EQUIPMENT:




















































KEY TO SYMBOLS













































ELEVATION:

DATE EXCAVATED:

EXCAVATION DESCRIPTION:

GROUNDWATER DEPTH:










LAB TEST ABBREVIATIONS


GPS COORD.:

SOIL DESCRIPTION





NOVA

YOUNGER ALLUVIUM (Qya):  














OLDER ALLUVIUM (Qoa): 




 



 













ii -
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HOLLANDIA DAIRY





PERCOLATION BORING LOG P-1












 
































 

 

EQUIPMENT:
























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APPENDIX  C 

Infiltration Worksheets 

 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-11 February 2016 

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition

Categorization of Infiltration Feasibility Condition Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

The infiltration rate of the existing soils for locations P-1 and P-2, based on the on-site infiltration
study was calculated to be less than 0.5 inches per hour (P-1=0.00 and P-2=0.01, and
inches per hour) after applying a minimum factor of safety (F) of F=2.

No. See Criterion 1.

X

X



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-12 February 2016 

Worksheet C.4-1 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability. 

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.

Water contamination was not evaluated by NOVA Services.

The potential for water balance was not evaluated by NOVA Services.

Proceed to Part 2



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-13 February 2016 

Worksheet C.4-1 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 

consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

The infiltration rate of the existing soils for location P-1 and P-2, based on the on-site infiltration
study was calculated to be less than 0.5 inches per hour (P-1=0.00 and P-2=0.01 inches per
hour) after applying a minimum factor of safety (F) of F=2.

These widespread very low permeability soils and geologic conditions do not allow for infiltration in
any appreciable rate or volume.

C2.1 A geologic investigation was performed at the subject site.
C2.2 Settlement and volume change due to water infiltration is possible due to the expansive soils 
underlying the site.
C2.3 Infiltration has the potential to cause slope failures. BMPs are to be sited a minimum of 50 feet 
away from any slope. 
C2.4  BMPs are to be sited a minimum of 10 feet away from all underground utilities.   
C2.5 Stormwater infiltration can result in damaging ground water mounding during wet periods. 
Due to the low infiltration rates and shallow depths to groundwater, this site is at a high risk.
C2.6 Infiltration has the potential to increase lateral pressure and reduce soil strength which can 
impact foundations and retaining walls. BMPs are to be sited a minimum of 10 feet away from any 
foundations or retaining walls. 
C2.7 Other Factors: Based on the low infiltration rates, high risk for groundwater mounding, and 
clayey soils underlying the site, infiltration is not feasibile.

X

X



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-14 February 2016 

Worksheet C.4-1 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed without 
posing significant risk for groundwater related concerns 
(shallow water table, storm water pollutants or other factors)? 
The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 

discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 

Result* 

If all answers from row 5-8 are yes then partial infiltration design is potentially feasible. 

The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in

the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

Water contamination was not evaluated by NOVA Services.

The potential for water balance was not evaluated by NOVA Services.

No Infiltration



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-15 February 2016 

C.5 Feasibility Screening Exhibits 

Table C.5-1 lists the feasibility screening exhibits that were generated using readily available GIS data 

sets to assist the project applicant to screen the project site for feasibility.  

Table C.5-1: Feasibility Screening Exhibits 

Figures Layer Intent/Rationale Data Sources 

C.1 Soils

Hydrologic Soil 
Group – A, B, C, 
D 

Hydrologic Soil Group 
will aid in determining 
areas of potential 
infiltration 

SanGIS 

http://www.sangis.org/ 

Hydric Soils 

Hydric soils will 
indicate layers of 
intermittent saturation 
that may function like a 
D soil and should be 
avoided for infiltration 

USDA Web Soil Survey. Hydric soils, 
(ratings of 100) were classified as hydric. 

http://websoilsurvey.sc.egov.usda.gov/Ap
p/HomePage.htm 

C.2: Slopes and
Geologic
Hazards

Slopes >25% 

BMPs are hard to 
construct on slopes 
>25% and can
potentially cause slope
instability

SanGIS 

http://www.sangis.org/ 

Liquefaction 
Potential 

BMPs (particularly 
infiltration BMPs) must 
not be sited in areas 
with high potential for 
liquefaction or 
landslides to minimize 
earthquake/landslide 
risks 

SanGIS 

http://www.sangis.org/ 

Landslide 
Potential 

SanGIS Geologic Hazards layer. Subset of 
polygons with hazard codes related to 
landslides was selected. This data is limited 
to the City of San Diego Boundary. 

http://www.sangis.org/ 

C.3:
Groundwater
Table
Elevations

Groundwater 
Depths 

Infiltration BMPs will 
need to be sited in 
areas with adequate 
distance (>10 ft) from 
the groundwater table 

GeoTracker. Data downloaded for San 
Diego county from 2014 and 2013. In cases 
where there were multiple measurements 
made at the same well, the average was 
taken over that year. 

http://geotracker.waterboards.ca.gov/data
_download_by_county.asp 

C.4:
Contaminated
Sites

Contaminated 
soils and/or 
groundwater 
sites 

Infiltration must 
limited in areas of 
contaminated 
soil/groundwater 

GeoTracker. Data downloaded for San 
Diego county and limited to active cleanup 
sites 
http://geotracker.waterboards.ca.gov/ 
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APPENDIX  D 

Records of Laboratory Testing  

 

 



Laboratory tests were performed in accordance with the generally accepted American Society for Testing and Materials (ASTM) test methods or suggested

procedures. Brief descriptions of the tests performed are presented below:













·Field classifications were verified in the laboratory by visual examination. The final soil classifications are in accordance with the

Unified Soils Classification System and are presented on the exploration logs in Appendix B.

·The maximum dry density and optimum moisture

content of typical soils were determined in the laboratory in accordance with ASTM Standard Test D1557, Method A, Method B, Method C.

·In-place moisture contents and dry densities were determined for representative soil samples. This

information was an aid to classification and permitted recognition of variations in material consistency with depth. The dry unit weight is determined in

pounds per cubic foot, and the in-place moisture content is determined as a percentage of the soil's dry weight. The results are summarized in the

exploration logs presented in Appendix B.

· Tests were performed on selected representative fine-grained soil samples to evaluate the liquid limit, plastic

limit, and plasticity index in general accordance with ASTM D 4318. These test results were utilized to evaluate the soil classification in accordance with

the Unified Soil Classification System.

· The expansion index of selected materials was evaluated in general accordance with ASTM D 4829. Specimens

were molded under a specified compactive energy at approximately 50 percent saturation (plus or minus 1 percent). The prepared 1-inch thich by 4-inch

diameter specimens were loaded with a surcharge of 144 pounds per square foot and were inundated with tap water. Readings of volumetric swell were

made for a period of 24 hours.

· The resistance Value, or R-Value, for near-surface site soils were evaluated in general accordance with California Test (CT)

301 and ASTM D 2844. Samples were prepared and evaluated for exudation pressure and expansion pressure. The equilibrium R-value is reported as

the lesser or more conservative of the two calculated results.

· Soil PH, and minimum resistivity tests were performed on a representative soil sample in general

accordance with test method CT 643. The sulfate and chloride content of the selected sample were evaluated in general accordance with CT 417 and CT

422, respectively.

· Tests were performed on selected representative soil samples in general accordance with

ASTM D422. The grain size distributions of selected samples were determined in accordance with ASTM C 136 and/or ASTM D422. The results of the

tests are summarized on Appendix D.3 through Appendix D.19.









NOVA

" 











NOVA

 






















 






















  

  

  


























  

  

  






























  


























,., ,,, 











 



 



















NOVA

 









C) 
C: 

"in ,,, 
C'l:I 
a. -C: 
Q) 
(.) 
"­
Q) 
a. 

100 

.rE--- Size (Inches) ~~~---- U.S. Standard Sieve Sizes -----~~~;__ ___ _ 

- ■~ - -,9 ~ __ .. • I I 

I -- I I 

_. T' 

0 
0 0 
LO 

.si 

0 
0 
N 

0 

Hydrometer Analysis ..... 

: : ~· 
90 tt+-t-+-+-+--+--¥1~---+l-+-+-+----l'-11-+--+--'-----1' L--.J.......J' +~J.J----j~~•,,,___~•I __J,-_-+--l~L_---l---1----J-1~-1-----l----l-----l-------l-----l-------l-1_j_J----l-_j_J__J_ _ _J_ _ __J 

I I I 1t--- it I I 
I I I I '- I I 
I I I I 1' I I 

80 +++-+-+-+-+--+--~
1
---+1-+-+-+----1t-

1
-+--+--+

1
+-- --+++-t-l----l-+-+-~

1
_____,.---+-..__.,,_-1--+--~

1
w----1----1-------1-----1-------1-1_j_J----l-_j_---L----I----L--__J 

'\ 
'\ 

I I I 
I I I 
I I I I ' I 

70 +++-+-+-+-+--+--*:---++-++-+-+.: -+--+____c_: +--____c_++'-l----l-+-+-+: ----11-----+_____.:----1--~·~~w ---1----1-------1-----1-------1-1_j_J----1----1----1----1-_--L-_ __J 

I I I I 
I I I I 
I I I I 

60 ++++-+-+-+-+--¥1'---+l-+-+-+----fL' -+----l----'-----11 --L..f' + lJ-+' -+-+-'IJ--+---l---~'----l--l---J-l'-1-----l----l----l--+----l-------l-l_j_J---l-_j__J__J_ _ _J_ _ __j 

I I I I 
I I I I 
I I I I 
I I I I 

50 +++-++--+-+--+----1t----+++++----1t-+-+-+---¼- ----t-++-tl---+---l---l------.+------Je------l-----+--l----l----l+\--je--J----l--------+---l---_j__j_j_i......J__j_-l--J___j_ _ __j 

40 

30 

I 
I 
I 
I . 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I I o 

I 
I 
I 
I . 
I 
I 
I 
I 

. . 

20 +++-++-+-+--+----1t-----++++-+----1t-+-+-+---¼-----t-++-tl---+---l---l------.+------,l------l---+---l----l--l+l-l-----1-----l------+-- +--- _j__j_j_)____J__j_J__J___J_ _ __j 

I I I I 
I I I I 
I I I I 

10 ++++-+-+-+--+-- *:---+1-+-+-+-+.:-+--+____c_:+--____c_++'-l----l-+---I---+: ----11-----+_____.:----l-~-1-----l----l-----l-------l-----l-------l-l_j_J---l--_j_J__J_ _ _J_ _ __j 

I I I I 
I I I I 
I I I I 

0 -J--L..L_L---'---...l...__J__----'------'-'l , __ -+L.LL...L--U-1 I_L___J__-l-1 ' --.J.......J I _J_ll-1' -+-_L_ll-' -+--_!__~'----l-Lil'-1......l_j__[__j_ _ _[_ __ ____j_j_j_J_j__j__j__l_ _ _J_ _ __j 

100 10 0.1 0.01 0.001 

Grain Size (mm) 

• 











 



 



















NOVA

 








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







 



 



















NOVA

 








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~ Size (Inches) ~~:.:::---- U.S. Standard Sieve Sizes Hydrometer Analysis 

0 0 

~ ,r- ~ ~ ~ sq (X) ~ g O ~ 
-- g _g _g ~ ~ _g 0 

100 ~~-r-<-•-1---r~-•-~~._.--.- .~-~1;~--:~--~.,~~.---- ;~----~~.-~---.~~-~-~--~~~--~~--~ 
~ -.... I I I 

I '- I I I 

90 ++-+-+-+-+-+---+--+----+-++-+-f-+:--+--+1'~ -.,.....1- -~: -++-+-+--+--+-+: --l---+-~----+-i-+'----+--+--+--+--+---+-+-t-+-+--,--+-+----+-----< 

I I '-. I I 
I I '-. I I 
I I .. I 

80 ++-+-+-+-+-+---+--ff----+-++-+-f-+ll1-+---+-+l-1-- --+-.....,-t+. ,-+-1-+-1-t-l -li----+--+----+-i-++--+--+--+--+--+---+-+-1-+-+--,--+-+----+-----< 

I I ). I 

I I 'r-, 1 

70 ++-+-+-+-+-+---+--n-, ---++-+-+-+--+,I :r--+---+~:-+--~, -++..+-+ , -+--+-~.+'--,-, -+--+--~, ----+-i-+rl --+--+--+--+--+---+-+-t-+-+--,--+-+----+-----< 

: : I~ 

I I \ 

60 ++-+-+-+-+-+---+--f-'-----+-++-+-f-+':l-+---+--+:-+--~-++-'+--+-+--+-4--1-~\ --, ~----+-,-+'----+--+--+--+--+---+-+-t-+-+--,--+-+----+-----< 

I I 
I I \6, 
I I '1\ 

50 ++-+-+-+-+-+---+--ff----+-++-+-f-+ll1-+---+-+l-1----+-++-1+----+-1--+-H---+--+---+-~\ ---+-i-++--+--+--+--+--+---+-+-1-+-+--,---+-+----+-----< 

I I \ 
I I \ 

40 ++-+-+-+-+-+---+--h----+-++-+-f-+.:c--+---+-:-+--~-++s+--+---+--+-,+--+--+---->-+ai~. --+--+--+--+--+---+-+-t-+-+--,---+-+----+-----< 

I I 1 
I I 
I I 

30 ++-+-+-+-+-+---+--f'--' ---++-+-+--+--+'111-+---+--''-+---'-' -++-'+-+ ' ---+--+-'4--1--+--~' ----+-i-+'-<' --+--+--+--+--+---+-+-t-+-+--,---+-+----+-----< 
I I 
I I 
I I 
I I 
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Grain Size (mm) 
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







 



 



















NOVA

 








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Grain Size (mm) 
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







 



 



















NOVA

 








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C: 

"iii 
1/J 
n:s 
a. 
~ 
Q) 
0 ... 
Q) 
a. 

--E------ Size (Inches) ~~:::'.---- U.S. Standard Sieve Sizes-----➔:::,-;;;.,::----- Hydrometer Analysis 

0 0 
'q" ex:,~ g ~ 0 ~ 

- ~- ~ ~ ~ ~ ~ _g _g ~ .9 ~ 0 100 ,,---,-,--,<--~-t---r~---:-r., F------,,-,-,--,--.,.;..,-,-_-41~ - ---4,~ =, -r-';._,.~ ---";.._ _ _;zl;.__ ,41 _________________ _ 

.. I I I I I I I 
I I-- I I I I I I 
I ..._.., I I I I I 

90 +++-t-+-+-+--+--~l, __ -++-++-+----l'-l'-+' ~ ,-------L' --+--_,_' ---H-J.J----' e-+-+--J.J----' -+---l----L-' ----1---1-1-1,4---l----+-----+-----i--+---+j_j__j____j__j__j__J_ _ _j_ __ 

I r-,_ ... I I I I 
I I ' I I I I 
I I '-. I I I I 

80 tttt-+-+-t--+----tr
1
--+++-++-1-t----1-t-r

1
+-- +• -H-t

1
H-+---l-----tl--t---+----t

1
--+l-++1

1
4---l---l----l---1-------l---l---l---l-K-+------1-----1---

' I I " I I I 
I I i', I I 
I I I \ I I 

70 tttt-t--t-+--t--+.:---+H-H-+.-t---+-----s-:-+------;----H~: ~'~·i~~---1-.;+---+-+-~: -+++::+--i-1--1--l--+-----l-l-l-W---l----1--1-----1--____j 

I I I I I 
I I I \ I I 

60 tt+-+---t-+-+--+--~'---+t-++-+----l'-1-+--+_J_' -+--_J_' -+-+.J.H' -+-+-'~"+---+-+--'L--++-f.J''-+---l-+-+---+--+-----l--l----1-----1-----l----l-----l---+----l---____j 
I I I I ~ I I 

: : : \ : : 
I I I I• I I 

50 +++-+---t-+-+--+--~
1
---+t-+t-+---+t--+--+-----t-l-+-------t--+-t~l -+-l-----+--tl-------l.'\- +--lt-----l-+-hl.+---i-+-+----l- -+-----1--1----1-----1-----l----1----L-+- ---l--____j 

I I I \ I I 
I I I , I 

40 tt+-+-+-+-+-+--r.:---+t-++-+-+.--+--+~:-+--~-+-+~: -+-l-----+---'+-l---+~'~1~ -++-+':+-l-+-+---+----I------L>--1--1-----l----l----L-+----l--____j 
I I I ~ 
I I I I ' 
I I I I '- I 

30 ++++-+-+-+-+--~'---+t-++-+----l'-1 -+--+_J_' ---I--_J_' -+-t.J.H' -++-l!--' -+---l---~'L--+-l----ll-1-----1-+-+----l-----l------L>--l--l-----l---L--L-+--L-____j 
I I I I j 
I I I I I 
I I I I I 
I I I I I 

20 +++-+-+-+-+-+-+t----+-1+-+-+-+t----t----l------t---l--;---l--+t+-++-+-t+-+--+--+-++-l++-l------l----1------l---l--------l-+---l--l----1-l----l-----l----1---
I I I I I 
I I I I I 
I I I I I 

10 tttt-t--t-+-+-+.:---+H-H-+.-t---+-----s-:-+------;----H~:+H~--l---+-~: -+++::--1--i-l--l--l--+-----l-l-l-W---l----l--l-----l---
1 I I I I 
I I I I I 
I I I I I 

0 -t---'-~~~~~--"'---+L.L.L....L---U.1----'---------'---'-1-'-- --'-1 ---t-'-lLJ 1 L.L----'----.lL-1 L.L-_j__L_,----I-_L_.1J'LLJ_j__j____l _ __j_ __ _j_LLL....L__[___L__j_ _ _l_ _ ____j 

100 10 0.1 0.01 0.001 

Grain Size (mm) 

• 
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
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







NOVA

 
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


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C') 
C: 
'in 
II) 
co 
a. -C: 
Cl,) 
(.) 
'­
(1) 
a. 

.rE-- Size (Inches) ~+(---- U.S. Standard Sieve Sizes -----~:::.-t<-,,,,----- Hydrometer Analysis 

0 0 
st- co ~ g ~ 0 ~ 

- ~- :- ~- ~ ~ ~ _g _g $ ~ _fl 0 100 ,,,,--,---,--~,..t-,~ ... ----T't-----4_ ..... __ ,......,...-,---_T'f-,,,.~_., ........ ~_- _,.-41 ~~, --2~-, ___.;.;.__--2,;.__-,-,,,;:., __________________ _ 

I I I .,...~ I ~ I I I 
I I I I I ·ni--,.1 I I 

90 +++-+-+-+-+--+--~l~---+t-+H---t'-1: -+--+_J_:-+---L'l -++~'l +-H-~'l '_ ·, ~~___,,,J----~~L--++-+.Jl~4----1---l----J----l----l------l-l-l-W---l----l-----l-----l---____j 
I I I I I I 'J. I 
I I I I I I ""'- I 

I I I I I I ' I 

80 tt---H---t---t---t----t-- ~li----+t-++-t-----ttl-+--+------tl-+-------tl-+-1~1-+-+-----j-----tJl-+----+-t---+~+ct-ttl -+-+-+--+-- +----l----1---1----1---+--l-----l----+--1-------1 
' 1 I I I I I I 

I I I I I I 
I I I I I I 

70 tt---H---t---t---t----t--+.:---++-++-+-+.-:-+-+------i-:-+-------i-:-+--l~: -+-+---l---'+: -1------+-~-++++---+-+----l--+-----l---l----l---1-------l----l-----l-------l------l---~ 
I I I I I I 
I I I I I I 
I I I I I I 

60 tt---H---t---t-+----t-- ~'---+t-++-t---t'-1---t--+-'-'-+--'-'-+--IJJ--'-++-JJ--'-+-+--L-'-++-!Jl,~------l--+----l- ---l-------l---1----1---1-------l----1-----l-------l-----1---~ 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

50 
I I I I I I 
I I I I I I 
I I I I I I 

40 tt+-+-+-+-+-+--+.:---++-++-+-+.-:-+--+------i-:--+--~:-++~: -+--l-----l---'+: -1---------1--:_------1-++'...1-------j------l--+----l----l-------l--l-l--1-------l----l-----l-------l-----l----~ 
I I I I I I 
I I I I I I 
I I I I I I 

30 tttt-+-+-+--+--~'---+t-+H---t'-' -+--+_J_' -+-- _J_' -++-'+--1' ---++-lJ-' ---+-+--'L---++-+.J'4----l--+---l----l----l------l-l-l-W---1----1-------l-----1----~ 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

20 ttrt---t-t-----t------t- -it-- -----i+t+-t-----tt--+--+---1-11--------1t-+-l-tH-+-+-½l--t---+--+-+++++-+-+-+--+- +-- ----l---+--+----l----+---l------t----l-------l--___j 
I I I I I I 
I I I I I I 
I I I I I I 

10 tt---H---t---t-+--+--+.:---++-++-+-+.-:-+-+------i-:-+-------i-:-+--l~: -+-+---l---'+: -1----+-~-++++---+-+----l--+-----l---l----l---1-------l----l-----l-------l------l---~ 
I I I I I I 
I I I I I I 
I I I I I I 

0 --j-L~--'---'--'---'----'-'I '---+.L.L_J_____J_-U.I I_J_____1__,_o_._ _ _,_, ----l-1..lL ' LL_L_..1.L , _._ _ _j__L-' -+..L.LI 'IJ.._L....LL....L__J _ __j_ __ ---J-LL.L.1---l-----l--------l-_ _l_ __ ~ 

100 10 0.1 0.01 0.001 

Grain Size (mm) 

• 
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







NOVA

 









C) 
C: 
·;;; 
1/) 
n, 
ll. 

c 
Cl) 

~ 
Cl) 
ll. 

~ Size (Inches) ~~~---- U.S. Standard Sieve Sizes -----:.,~---.,::::"-----

0 0 
'"-J" ~ g O O 0 

Hydrometer Analysis 

- ~- = ~- ~ ~ ~ ~ _g ~ ; _g ~ 100 TTTT,--,.-.. _,-.,4 ___ 1llt'J-4-----r,-,-■T'h-.----1,.-ik:ic:----.---+,--.._ """I ----r-';.....,----crl _____.,,_.-~----.<:l;.-~,--4.l~-----------------

1 I I I 1-• .. -+ -,
1 

I I 
I I I I I I ...,_ I I 
I I I I I I '- I I 

90 tt-t-t-t--t--t--t--~l• __ -t-H-+-t--t'-11-t--t-'-' ---l-- -'-' -+--J-4-' l-+-t--4--' -+--~--+'.__, -+-++1'4-11--+---J-.-----+------l--------l-l-1-+-+-+--+-----l--_j_ __ 
I I I I I I ~ I 

: : : : : : : \ : 
I I I I I I I \ I 

80 -tt-t-t---t-l-t-f------tf---++t-t-+-tt--t-l------1r+- --+++<t+--++-f---tl- l-----+--+- --.1--++t+--l---l------l-l-----+---++--1-1---l-l------l-1-------l----
I I I I I I I ~ I 
I I I I I I I ~ I 

: : : : : : : ' 70 tt+-+-+-+-+--+--+.,---++-++-+-+.-,-+--+~,-+--~, -++~, -+-+-1-----'+, -J--------1--~, --+++,'...J..--j----1------l------+------l----+-1-1-L.l_j__j__J_ _ _j_ _ __j 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

60 tt+-t-t-+-+---t--~1'---t-H-+-t----fL' -t--t-'-' ---l-- -'-' -+--!.lH' -+-+--4----' ---l----1----'L_-t-J.-1..1'4-l---l-------l----1-----l----+-1-1-L.l_j__j__J_ _ _j_ _ __j 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

50 ++-t-+-t-+-+-+-tr---+f+++-tt----+---+-----t-+-----t-+---l-tl-+++...it+--+--+--+-++-lk+-l------+----1-----l---f------1----1---l-l----l-l------l-------l-----l-----1 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

40 -tt--i---t--t-t-t---t--r.:---++-++-+-+.-:-+--+-----i-:+-------c-:-+-+~: -+-t-+---c+:-1---+-::---+++.:+-l-----l------l-----l---+-----l--l----l---l-------+----l-----l------l--- -+--_______j 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

30 -tt--i---t-t-t-t---t--~1'---++-++-+----fL' -+--+-'-1-l-- -'-1-++.LH' -+-+--4----' -1----l---~''--+-l----1..1'4-1-----l-----l----1-----+----+-l----l---l-------+-_j__J__j__---l--_ _______j 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

20 -tt-t-t---t-l-t-f------tf---++t-t-+-tt--t-l------1r+- --+++<t+--++-f---tl- l-----+--+--+++t+--l---l------l-l-----+---++--1-1---l-1------1-1-------l----
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

10 tt+-+-+-+-+--+--+.:---++-++-+-+.-:-+--+~:--+--~: -++~: -+-+-l-----'+: -l--------1--~: --+++:'...J..--j_j_-----l----1-----l-------+-1-1-L.l_j__j__J_ _ _j_ _ __j 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

0 -f-L..L_L---'--...l..._...l..._---'----'-'l , __ -t-L.LJ.......j_--U.' ---'--------'--'-' --'-- -'-' --+1-lLJ ' LL-_l_il-' LL--_L__J__' ----l-_l_l.l'U-J----l------l-__l _ __L __ _j__LLL.l__[__j__J_ _ _j_ _ __j 

100 10 0.1 0.01 0.001 

Grain Size (mm) 

• 
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NOVA
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...._~ I I I 

90 tt++-+-+-+--+--~1:---+t-+t-+----fl-1:---t-'--=--.+_._:-+---L'l +-+l~•· ---t-l-----+- ~'· - l---+-:L--++-1.J:4-----4-+-+-----+----l-------1-1-1-+----l-----l-----1----l-------1--_____j 

: : ' ~ : : : : : 
I I "'II._ I I I I I 

80 tt-t-t-+-+-+----t--ff
1
---+t-+t-+----lt-l-+--+--+l--+-'\..'-----+l +-+~l -+-l-------+----.+l - 1----+-l1-----l--l----Hlt-l-------l---l-------l------+----l-------l-l-l-+----l-----l-----l----l-------l--_____j 
I I I \.. I I I I I 

: I I •, I : I : 

70 tt++-+-+-+--+--*'---+H-+-+-+.-:-+--l-----'-: -+-_ ___:_~~~)~
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