Appendix B

Worksheets

The following worksheets are designed to assist quality assurance (QA)
inspectors in performing inspections of construction of NRCS projects.
Blank worksheets are provided along with instructions on completing the
worksheets and a sample of completed worksheets,

Maintain completed worksheets at the jobsite with the inspector’s records,
and submit them to the contracting officer’s representative (COR)/govern-
ment representative (GR) along with the job diary when the work is com-
pleted. Document in the job diary when each worksheet is completed.

Each worksheet is designated NEH 645 WS #.#. The first number corre-
sponds to the NEH 645 chapter to which the worksheet is directly associ-
ated. Some worksheets will apply to work that is described in more than
one chapter, but are designated with the number of the chapter being the
most relevant to the worksheet.

Electronic spreadsheets and programs corresponding to some of the work-
sheets are available to NRCS personnel at: https://nrcs.sc.egov.usda.gov/
st/ndcsmc/construction/default.aspx. This can only be accessed from an
agency computer.
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NEH 645 WS 5.1 Earthwork Survey Data and Computation Sheet

WS 5.1, Earthwork Survey Data and Computation Sheet, is used to compute the volume of earthfill or excava-
tion using the double end area method. The double end area method is similar tothe average end area method
described in chapter 5. In the sample WS 5.1, the double end area method, a value equal to twice (double) the
cross-sectional area is computed by the rectangular coordinate method. The value is then added to the same
value attained for the next cross section. Theresultis a value thatisfour times the average of the cross-section-
al areas of the two sections. This value is divided by 4 and multiplied by the distance between the stations to
arrive atthe volumebetweenthetwo stations. The stepsare explained below.

Step 1  UsingWS5.1,recordtherectangularcoordinatesthatdefineeach sectioninfeettothenearest
tenth of afoot. These coordinates are determined by the limits of excavation or earthfill, which are general-
ly statedinthe construction specificationsforexcavation and earthfill. For example, the limitsfor stations
shown on sample WS 5.1 were specified to be “the measured surface of the foundation when approved for
placementofthe earthfill and the specified neatlines of the earthfill surface.” Thus, the foundationlimits
are obtained from a field survey of the ground after the foundation excavation is completed and prior to
beginning earthfill placement. The upper limits of the sections are obtained from the drawings. Thisisil-
lustrated in figure B5-1. In figure B5-1, the foundation limits are defined by the lines connecting the points
19.6,18.0, 12.0, 12.0, and 17.6 ; the upper limits are defined by the lines connecting the

985 -45.0 0.0 40.0 91.0
points 19.6 , 30.0 , 30.0 , 49.7 ,50.0, 50.3 ,and 17.6.
985 -72.,5 -60.0 -10.0 -0.0 -10.0 -91.0

Figure B5-1 Cross section at Station 5+00
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49.7 50.0 50.3
-10.0 0.0 10.0

[y
~N
(=2]

)
=
o

-45.0 %3- 40.0

Step 2 Computethedouble end areasof each section by the rectangular coordinate method.
Step 3 Addthe double end areas of consecutive sections.

Step 4  Multiply the valueobtainedin step 3 by the distance between the two sections and divide by 4 to
determine the cross-sectional area in square feet.

Step 5 Divide the value obtained in step four by 27 to convert to cubic yards.

Step 6 Addthevolumescomputedbetween each station todetermine the total volume of the earthfill or
excavation.

(210-645-H, Amend. 84, Oct 2018) B-5.1-1
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 5.1
EARTHWORK SURVEY DATA AND COMPUTATION SHEET

Location ___Hardin, Montana __ Owner ___John Doe Contractor ___ Crow Construction_________ Contract no. Wwc-82-12
Watershed __ Big Horn Item 7 Computed by. J.Gray Date  11-30-2011
Subwatershed__ WinonaCreek  Siteno. 4 Final quantity (yd®) 15887  Checked by __N.Ricks Date  12-01-2011
. Lt + € Rt * Double end . Product + 227
Station _LC ¢ —_ areas Z Distance| 4
5+00 | 500 | 50.3 | 17.6 | 12.0 | 12.0 | 180 | 196 | 30.0 | 30.0 | 49.7 | 50.0
0.0 | 10.0 | 91.0 | 40.0 0.0 | -450 | -98.5 | -72.5 | -60.0 | -10.0 | 0.0 7,693.3
5+50 | 50.0 | 50.3 | 15.4 | 14.3 | 12.5 | 13.9 | 140 | 30.0 | 30.0 | 49.7 | 50.0 16,081.4| 50.0 201,018 7,445.1
0.0 | 10.0 | 96.5 | 51.0 0.0 | -50.0 |-112.0 | -72.5 | -60.0 | -10.0 | 0.0 8,388.1
6+00 | 50.0 | 50.3 | 11.4 8.6 12.8 | 30.0 | 30.0 | 49.7 | 50.0 18234.5| 50.0 |227,931| 8,441.9
0.0 | 10.0 | 107.3| 0.0 | -1155| -72.5 | -60.0 | -10.0 | 0.0 9,846.4

Total 15,887.0
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 5.1

EARTHWORK SURVEY DATA AND COMPUTATION SHEET

Location Owner Contractor Contract no.
Watershed Item Computed by Date
Subwatershed Site no. Final quantity (yd®) Checked by Date
Station * * * Double end
I — areas

* Provide appropriate headings for use of offset, centerline, or baseline.
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NEH 645 WS 5.2 Earthwork Volume Computation Sheet

WS5.2, Earthwork Volume Computation Sheet,isused tocompute the volume ofearthfillorexcavation when
thecross-sectional area ateach stationispredetermined. Methods for computing cross-sectional area are de-
scribedinchapter5.

Whenthecross-sectional areaateach stationisdetermined by the planimeter method,it willbe giveninsquare
inches. The conversion to square feet will require multiplying the area in square inchesby a conversion factor.
This factor is contingent on the scale of the map or plotted cross section that was traced by the planimeter to
determine the area in square inches.

Ifthe cross-sectional area at each station was determined by a method that yields valuesin square feet, the
second columnin WS 5.2 is not needed. The following steps describe the process of computing volumes using
WS 5.2.

Step 1 Recordthestationnumbersinthefirstcolumn andthe distance between cross sectionsin the fifth
column. Record these numbers in feet to the nearest tenth of a foot.

Step 2 Ifthecross-sectional areas are givenin square inches, record the valuesin the second column,
multiply the value by the conversion factor mentioned above, and record the converted square foot value
inthethird column. Ifthecross-sectional areas are givenin square feet, leave the second column blank and
recordthe squarefoot valuesin the third column.

Step 3 Addthesquarefootcross-sectional areas of consecutive stations and record the sumin the fourth
column.

Step 5 Multiplythevaluesincolumns4and5;record thisvalueinthesixth column. Thisvaluerepresents
the section product which is double the volume in square feet. Complete this computation for all consecu-
tive pairs of stations.

Step 6 Add all section products in column 6, and divide the total by 54 to convert to volume in cubic
yards. Record thisnumberin the seventh column. If desired, the sum of all the values recorded in the sixth
column divided by two gives the volume of the earthwork in cubic feet.

(210-645-H, Amend. 84, Oct 2018) B-5.2-1
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Sample NEH 645 WS 5.2

U.S. Department of Agriculture

Natural Resources Conservation Service

NEH 645 WS 5.2

EARTHWORK VOLUME COMPUTATION SHEET

Project TownCreekWatershed, Site5

Location Benton, Indiana

ltem Excavation

Contractor

Job No. 12-10-330-43

Elkhart Construction

Sheet 1 _of 1

By D.Shanklin Date 11-30-11 Checked by D.McCook Date 12-01-11
Sum of . Section
station Enql azrea End grea end areas Distance product Volugn ¢ Remarks
(in) (ft)) 2 (ft) 3 (yd)
(ft9) (ft°)
12+40 0.00 (0]
245 60 14,700
13+00 2.45 245
495 50 24,750
13+50 2.50 250
507 50 25,350
14+00 2.57 257
497 50 24,850
14+50 2.40 240
316 100 31,600
15+50 0.76 76
186 50 9,300
16+00 1.10 110
164 100 16,400
17+00 0.54 54
139 50 6,950
17+50 0.85 85
187 50 9,350
18+00 1.02 102
102 40 4,080
18+40 0.00 (0]
167,330
Total 167,330 =3,099 yd3
(2)(27)
Crosssectionscale 1linch=[10ftvertidal
linch=10fthorizontal
(1 in2=[100 ft2)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 5.2

EARTHWORK VOLUME COMPUTATION SHEET

Project Job No.
Location Contractor
Item Sheet of By
Date Checked by Date
Station Enc_i e;rea End ?rea eﬁ(l;r:r;):\s Distance ngéi&); VO'UL“e Remarks
(in’) (ft) ) (fo ) (yd?)
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NEH 645 WS 5.3 Payment Quantity Computations Summary

WS 5.3, Payment Quantity Computations Summary,isused torecord computed quantitiesfor payment. Itis
generally filed with the payment quantity computations that are with for contract records. The worksheetis
typically used for jobs where there are several variable quantity contract items that require final quantity com-
putations. It is simply a tool for organizing and keeping up with quantity computation progress.

(210-645-H, Amend. 84, Oct 2018) B-5.3-1
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Sample NEH 645 WS 5.3

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 5.3
PAYMENT QUANTITY COMPUTATIONS SUMMARY

Location Putnam County, Georgia Owner Luke Dunn
Watershed Rooty Creek Subwatershed —
Site No. 25 Contract No. 6-GA-SCO-5
Ilt\lecr)T.] Work or material Date Egmep e Quantity Date IEI::;CeKEd Quantity
1 Clearing 5-1-63 L.A.H. 11.2 acres | 5-4-63 W.J.P. 11.2 acres
2 Clearing and grubbing
Embankment area 5-1-63 L.A.H. 1.6 acres | 5-4-63 W.J.P. 1.6 acres
Emergency spillway 5-1-63 L.A.H. 2.5 5-4-63 W.J.P. 2.5
Total 5-1-63 L.A.H. 4.1 acres | 5-4-63 W.J.P. 4.1 acres
3 Evacation
Conduit strip out 5-1-63| LAH. 19.9yd® |5-4-63| W.I.P. 19.9 yd3
Kev way 5-1-63 L.A.H. 2,533 5-4-63 W.J.P. 2,533
Old channel 5-1-63 L.A.H. 1,172 5-4-63 W.J.P. 1172
Tail ditch 5-1-63 L.A.H. 196 5-4-63 W.J.P. 196
Total 5-1-63| LAH. |5,620vyd®|5-4-63| W..P. |5,620vd3?
4 Earthfill
Embankment 5-11-63 L.A.H. 15,267 yd® 5-11-63| W.J.P. 15,267 yd?
Condiut strip out 5-11-63| L.A.H. 1,919 5-11-63| W.J.P. 1,919
Key way 5-11-63| L.A.H. 2,335 [5-11-63| W.J.P. 2,335
Old channel 5-11-63| L.AH. 1,172 5-11-63| W..P. 1,172
Total 5-11-63| LAMH. |20,691yd?®5-11-63] W.J.P. 20,691 yd?
5 Concrete-Class B
Riser 5-11-63| LAH. | 5.47yd® 5-11-63] W..P. 5.47 yd?
Anti-seep collars 5-11-63 L.A.H. 3.15 5-11-63| W.J.P. 3.15
Anti-kortex baffle 5-11-63| L.A.H. 2.54 5-11-63| W.JJ.P. 2.54
Sill 5-11-63| L.AH. 2.96 5-11-63, W..P. 2.96
Total 5-11-63| LAH. |14.12yd?® 5-11-63] W.J.P. |14.12yd?
Drainage filter
Material 5-5-63| LAH. | 178yd® |5-5-63 | W.J.P. 178 yd?
1 of 1 sheets

(210-645-H, Amend. 84, Oct 2018) B-5.3-3
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 5.3
PAYMENT QUANTITY COMPUTATIONS SUMMARY

Location

Owner
Watershed Subwatershed
Site No. Contract No.
Item . Computed Checked
No. Work or material Date Name Quantity Date Name Quantity
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NEH 645 WS 7.1 Materials Testing Report—Visual Soil Classification

WS 7.11sused for field classifying soils according to the procedure detailed in ASTM D2488 Standard Practice
for Description and Identification of Soils (Visual-Manual Procedure). The worksheetis dividedintofive major
columns, eachdividedbyadoubleverticalline. The majorcolumnsareentitled: Identification, Coarse Fraction,
Fine Fraction, Total Soil, and Classification.

Identification—Thefirst major columnislabeled “Identification.” UndertheIdentification heading, there are
twocolumns with blank headings that mustbe filled in. In the example, the first headingisrecorded as “Dam
Centerline Station,” and the second headingisrecorded as “Distance Upstream (ft).” The distance upstreamis
the distance tothe samplelocation from the centerlinein the upstream direction. Any reference line and offset
distance could be used. Northing and easting coordinates are commonly used for establishing horizontal con-
trol and could be used instead of a reference line and offset distance. The objective is to provide a reference
thatcan easily be documented and reestablished if necessary. Fillin the headings of these two columns with a
cleardescriptionsuch as“Northing” and “Easting,” “Baseline” and “Distance Lor R from Baseline,” “X” and “Y,”
etc.

Thethirdcolumnundertheldentificationheadingisforrecordingasamplenumber, and thefourth columnis
for recording the depth below the surface at which the soil is sampled.

Coarse Fraction—For soils containing sands and gravels, there are five columns under this major heading.
Thefirstisthe maximum particle size, which canbe determined by sieves or estimated with a pocket millime-
terscaleorruler. The other columnsareparticle shape, particlecondition, % gravel, and % sand. Particleshape
and condition are recorded by symbols listed on the second page of WS 7.1. These are described in more detail
iInASTMD2488. The % gravel and % sand arerecorded as a percentage of the total soil sample. So, the percent-
ageof gravel and sand would be subtracted by 100 to determine the % fines to be recorded for the fine fraction.
Sievingthesoilstodeterminethese percentageswillonlyrequirehaving two sieve sizes:#4 and#200. Particles
retainedonthe#4 sievearegravel, particlesretainedonthe#200are sand, and particlespassing the#200sieve
arefines. Ifitisapparent there arenosand and gravel particles, record N.A. (not applicable) in the first coarse
fractioncolumn, anddraw alinethroughtheremainingfourcolumnsunderthecoarsefractionheading.

Fine Fraction—Record the % fines in the first column under this major heading. Record the symbol for plastic-
ity, dry strength, and dilatence, which are found on the second page of WS 7.1. A short description of each of
theseisalsogivenonthe second pageof WS 7.1. These are described in detailin ASTM D2488.

Total Soil—The three columns under this major heading are organic odor, reaction to HCL, and color (wet).
Organic odor symbols are listed on the second page of WS 7.1 as “S, W, or N” for strong, weak, or none respec-
tively. Record the reaction with HCL as “+” if there is an effervescence or “-” if no apparent reaction occurs
from afew drops of HCL dropped onto the soil. (Note that the reaction with HCLis an option in ASTM D2488;
testingand recording the reaction to HCLisnot required. A reaction with HCLinfers the potential for soil ce-
mentation, which may be useful to know in some instances.) A dark brown to black colorindicates the poten-
tialfororganicmaterialsinthesoil.

Classification—Thisfinal major heading contains two columns. The firstis a description toinclude suchitems
asclassification, grading, structure, consistency, moisture condition, inclusions, etc. The first sampleentryon
the example worksheet describes the soil as “fine grained, grading N.A., soft, wet, noinclusions.” Only receord
theitemsneededtodeterminetheclassification. Sincethe sample contained 100 percentfines,itisclassified as
afine-grainedsoil. Gradingonlyappliestosandsandgravelsthatareeitherpoorly gradedorwell graded; thus,

(210-645-H, Amend. 84, Oct 2018) B-7.1-1
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NEH 645 WS 7.1 Materials Testing Report—Visual Soil Classification
continued

grading does not apply for this soil. On the second sheet of WS 7.1 in the lower third of the sheetis a table that
summarizes the field classification. All soils with over 50 percent fines fall in one of five groups: ML; CL; CH;
MH; or OL, OH. The table shows that the soil would need to have a strong odor to be considered OL, OH. Since
this soil has a weak odor, the potential group symbols for this soil are reduced to four groups: ML, CL, CH, or
MH. The table shows that “None —Slow” dilatence is characteristic ofa CL or MH. Since this soilhasan “S” or
slow dilatence, itiseithera CLor MH. Only a CL.canhave a high dry strength, and the dry strength of this soil
wasrecorded ashigh; thus, the soilisclassified asa CL.

B-7.1-2 (210-645-H, Amend. 84, Oct 2018)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 7.1

MATERIALS TESTING REPORT
Visual Soil Classification

Project__CowBayou Siteqd  Tegted by__Earl Grey Date__January 4, 2012 Sheet— 3 of 7
Identification Coarse Fraction Fine Fraction Total Soil Classification
S @ & = < ~ )
& g = 2 E o § e x| - S 2 ey E: g *2 E Description (classification,| &
3 g g 5 < | E o] © | E g 8| 5#| 8 e E 5§ |e5 S| 2 grading, structure, >
£ ) = & % E@l =T |®8g|O s Uj g™ = E n = =73 °cT | 8 consistency, moisture =
8 8 ° a % E |FM8| s E|Ry|=El & g A oo Q S || condition, inclusions, etc.) | ©
2 < = * £ 2] &) =
q B s a * ~ = = o &
4+80 | 200 | 5 10 | NA | 100 | M H S Weak| No Black ||  Fine grained, grading N.A., very | CL
soft, wet, no inclusions
6+50 | 250 | 10 8 R D 5 75 | 20 L L N Weak| No Light || Coarse grained, grading N.A., | SM
Brown| soft, moist, no inclusions
8+90 | 425 | 12 15 60 | 1/3 | D 90 10 | O N.A. | NA. | N.A. | None| N.A. |Grey Cleangravel,allabout1”insize | GP
flat
and
long

T°L SM %9 HAN o[dweg
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Sample NEH 645 WS 7.1—continued

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 7.1

Page 2 of 2

SOIL DESCRIPTION

Test Description Symbol Identification or test reaction
Angular A Irregular shape: sharp edges
S Particle Shape Subangular SA Irregular shape: fairly sharp edges
§ Subrounded SR Irregular shape: rounded edges
-
% Rounded R Fairly regular shape: rounded edges
% Soft S Rubber pestle will break particles
(=]
© | Particle Condition Vesicular \' Individual grains contain air voids
Dense D Massive: grains contain no air voids
High H Tough thread, will remold below plastic limit
.. Medium M Medium tough thread, crumbles below plastic limit
Plasticity
Low L Weak thread, will not remold at plastic limit
= None N Will not form thread
(=]
'§ High H Difficult to break by finger pressure
& Medium M Considerable finger pressure to crumble
E Dry Strength
= Low L Will crumble at light finger pressure
None N Will not form soil pat
Rapid R Water surfaces immediately
Dilatence Slow S Water surfaces slowly
None N Water will not surface
Hel Positive + Effervescence
3 Negative No reaction
0
= Strong S Strong odor when moist and hot
= .
= Organic Odor Weak W Weak odor when moist and hot
None N No organic odor
Classification
. Visual examination Character of fines (< No. 40)
Grou Organic
P odor Percent Dominant Dry
Grading fines fraction Dilatence strength Plasticity
ML Weak Over 50 Fines Rapid None-Low None-Low
CL ! ! ! None-Slow Med. -High Medium
CH " o g " " None High High
MH ! '% s ! ! None-Slow Low-Med Low-Med.
o
OL,0H Strong g " " None Low-Med Med.
3] @
SM Weak £ -
eia g :§ % 12 "50 Sand Fines classify as ML or MH
GM Z, Gravel
SC ! ! Sand . .
Fines classify as CL or CH
GC ! ! Gravel Y
SP ! Poor Under 5 Sand
GP " " "
Gravel Not a criterion for classification
SW " Well " Sand
GW Gravel
Pt Strong || Identify by high fibrous organic content
B-7.1-4 (210-645-H, Amend. 84, Oct 2018)
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NEH 645 WS 7.1 MATERIALS TESTING REPORT
Visual Soil Classification
Project Tested by Date Sheet of
Identification Coarse Fraction Fine Fraction Total Soil Classification
® —
K] o, = ~ < o > .. s g
S 2 R S| - =3 =« iy ‘gn 8 - 3] Description (classification, ”g
5 o= £.,] @ |BE|z283| & e ) g =] E= | & grading, structure >
a2 € |28 @ |E8|22|8 Ewl| & = S 128 E2| % : ’ L 2
< Z 2 |E=wy 5 |2g|° i’ -2 24 = @w | S |58 gF | 8 consistency, moisture 2
° = = = 8| 8| I 2 A o =T - S | condition,inclusions,etc.) | 2
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 7.1

Page 2 of 2

SOILDESCRIPTION
Test Description Symbol Identification or testreaction
Angular A Irregular shape: sharp edges
. 5 Particle Shape Subangular SA Irregular shape: fairly sharp edges
§ Subrounded SR Irregular shape rounded edges
o
% Rounded R Fairly regular shape: rounded edges
§ Soft S Rubber pestle will break particles
© | Particle Condition Vesicular Vv Individual grains contain air voids
Dense D Massive: grains contain no air voids
High H Tough thread, will remold below plastic limit
.. Medium M Medium tough thread, crumbles below plastic limit
Plasticity
Low L Weak thread., will not remold at plastic limit
g None N Will not form thread
g High H Difficult to break by finger pressure
= Medium M Considerable finger pressure to crumble
o Dry Strength
= Low L Will crumble at light finger pressure
None N Will not form soil pat
Rapid R Water surfaces immediately
Dilatence Slow S Water surfaces slowly
None N Water will not surface
1t1 +
HCL Positive Effervescence
E Negative No reaction
= Strong S Strong odor when moist and hot
e Organic Odor Weak A Weak odor when moist and hot
None N No organic odor
Classification
. Visual examination Character of fines (< No. 40)
Grou Organic
b odor Percent Dominant Dry
Grading fines fraction Dilatence strength Plasticity
ML Weak Over 50 Fines Rapid None-Low None-Low
CL " " " None-Slow Med. -High Medium
CH " o g 5 " None High High
MH " % = " " None-Slow Low-Med Low-Med.
Q
OL,0H Strong :5) *% " " None Low-Med Med.
SM Weak S -
?’a g §. % 12 ”50 Sand Fines classify as ML or MH
GM Z. Gravel
SC " 5 Sand . )
Fines classify as CL or CH
GC " " Gravel Y
SP " Poor Under 5 Sand
GP n n n
Gravel Not a criterion for classification
SW ! Well ! Sand
GW Gravel
Pt Strong | Identify by high fibrous organic content
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NEH 645 WS 7.2 Field Density and Water Content by the Clod
Method (ASTM D7263)

One of the better methods for determining the moisture and density of an undisturbed sample of soilis ASTM
D7263, Laboratory Determination of Density (Unit Weight) of Soil Specimens (Method A—Water Displacement)
commonly referred to asthe “clod test.” This method determines the density of an irregularly shaped clod. The
general stepsfor the procedure are listed and illustrated in 645.0702. Refer to ASTM D 7263 for standard test
method details.

This test method is useful for obtaining the density of any soil or material. It is very useful when testing for col-
lapsible soils. Collapsible soils are soilsthat, in their natural state, have alow density (dry density less than 90
Ib/ft?) and generally havelow moisture content (lessthan 10%). Collapsible soils generally containairholesthat
are visible to the naked eye. There are a couple of photos of collapsible soils in 645.0701 (see figs. 7—2 and 7-3).

Asampleofsoilthathas minimum dimensionsof approximately 4inchesinlength, width,and depthisdesired.
It must be undisturbed and protected from moisture loss prior to obtaining a clod for the test. It must be trans-
portedin a manner that will protect it from impact or significant vibration or jarring to avoid collapse before
the test is conducted. The clod used for the test is then obtained from this sample. At the time the clod is cut or
broken out of the sample, a moisture sampleis also obtained, placed in a container, and immediately weighed
to determine the initial mass of moist soil + container. The clod should be weighed and the clod coated in wax
before any moistureislost.

Noteinthesamplecalculationsthatthevaluesare giventofour significant digits. ASTM D7263requires this
level of accuracy which is needed because of the small clod size. Once the moist density is determined in
grams per cubic centimeter, it is converted to pounds per cubic foot by multiplying by 62.4 and reported to the
nearest 10th. In the sample calculations, the moisture content determined by ASTM D2216 (oven) was reported
tothenearest 100th becausethevalueis 14.65percent. Anything from 14.6to 14.64 canberounded down to
14.6 and from 14.66 to 14.7 rounded up to 14.7.

Alsonote in the sample calculations, the technician obtained the moisture content by two methods. ASTM
D2216 (the oven method) is considered the most accurate of all of the ASTM test methods for determining soil
moisture. The oven method requires the soil toremain in the oven overnight. The other method used here was
the microwave method (D4643); results canbe obtained in a few minutes using a microwave oven. It resultedin
slightly lower moisture contentthan thatobtained using the oven. However, the differencein the values of dry
density (85.11b/ft?*verses 85.4 1b/ft?) computed by using moisture values from the two methods isnegligible for
the purpose of confirming the low soil density.

(210-645-H, Amend. 84, Oct 2018) B-7.2-1
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Sample NEH 645 WS 7.2
—

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 7.2
FIELD DENSITY AND WATER CONTENT BY THE CLOD METHOD

ASTM D7263

Projectigg"!Bfa_ygu_ Site 4

Computed by_EQfL GI" ey

Sheet_l of_1

Date__1/4/2 012

Checked by_F on‘i-!gni s Date
Density of the wax used for the test, (p ) = 08812 g/cm?®
Density of the water used for the test, (pw) - 09976 g/em?

In-place Density Measurement (nongravelly soils)

Sample identification 3
Location sampled 1% fst'l;_segt
USGS classification of sample CcL
(1) | M, = Mass of clod in air, grams 56.1013
(2) | M, = Mass of clod + wax in air, grams 61.0293
(3) | M_, = Mass of clod + wax submerged, grams 19.6683
(4) | M~ Mt =Mass of wax, grams 2 -1 4.9280
(5) (MC—Mt)/pDZ Volume of wax, cm?® (@) / P, 5.5924
®) (M,-M_ ,)/p. = Volume ofclod, cm3 [(2)-@)]/p 41.4605
(7 p_=Moist density, g/cm3 (1) / [(6)—(5)] 1.5641
(8 | » =Moist density, Ib/ft (7) x62.4 97.6 | 97.6
(9) p,=Dry density, lb/f‘c3 (8)/(1+w%/100) 85.1 85.4
Water Content Measurement
Method used | D2216 | D4643
Container or canno.|, 101 N.A.
(1) | Mass of container, grams 46.4322|20.2236
(2) | Mass of moist soil + container, grams 72.7102 | 41.5405
(3) | Mass of dry soil + container, grams 69.3522 38.8736
(4) | Water content, % [((2)—(3)) / ((3) —(1))] x 100 14.65 14.3
B-7.2-2 (210-645-H, Amend. 84, 0ct 2018)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 7.2
FIELD DENSITY AND WATER CONTENT BY THE CLOD METHOD

ASTM D7263
Project Sheet of
Computed by Date
Checked by Date
Density of the wax used for the test, (p ) = g/em?
Density of the water used for the test, (p ) = g/em 3

In-place Density Measurement (nongravelly soils)

Sample identification

Location sampled

USGS classification of sample

(1) | M, = Mass of clod in air, grams

(2) | M_= Mass of clod + wax in air, grams

(8) | M_, = Mass of clod + wax submerged, grams

(4) | M,—Mt=Mass of wax, grams (2) —(1)

(5) | (M-M,)/ p,= Volume of wax, cm? @) /p,

3
6) | (M —M_,)/p. =Volume of clod,em  [(2)—(3)]/p..
3

() p._=Moist density, g/cm (1) /[(6)—(5)]
3
(8) p..=Moist density, 1b/ft (7) x62.4
3
9) p,=Dry density, Ib/ft (8)/(1+w%/100)

Water Content Measurement

Method used

Contalner or can no.

(1) | Mass of container, grams

(2) | Massof moist soil + container, grams

(3) | Massof dry soil + container, grams

(4) | Water content, % [((2)-(3)) / ((3)—(1))] x 100
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NEH 645 WS 7.3 Report of Blasting Operation

A description of methods for developing a blasting plan is beyond the scope of this handbook; however, the
inspector musthave enough knowledge ofblasting terminology tooversee the operation, understand how the
plan may be revised to achieve more desirable results, and document the operation on WS 7.3 and in the di-
ary.Tothatend, theinspector should study the information on blasting provided in chapter 7 and below, and
consult with the responsible engineer.

Thefirstthreelinesofthe worksheet are self-explanatory. Thefourth lineisfor describing theblastlocation.In
the sample on page B-7.3—6, the locationisclearly described as “50 to 66 feet left of auxiliary spillway CL Sta.
3+00to 3+24.” Attach and make reference to an additional sheet if more space or an illustration is needed to
adequately describe the location.

Muchoftheremaininginformationcanbeobtainedfromtheblastingplan. Keepinmindthattheblasting plan
isgenerally adjusted from oneblast to the next asnecessary to attain the desired results. Therefore, the data
reported here will differ somewhat from thatplanned.

Thereversesideofsample worksheetincludes several sketchesof generalblasting patternsidentified asPlans
Athrough G.The sampleinformationfilled inonthe front side of the worksheetreferstoblasting patterniden-
tified as Plan A.

Blasting agents—Black powder, dynamite, Ammonium Nitrate-Fuel Oil-Prill (ANFO), and water gels are
common blasting agents. ANFOis ablasting agent most commonly used in excavation. It can only be used in
dry conditionsunlessitisencapsulatedincartridge form tokeepit dry. Water gelsare,like ANFO, made from
ammonium nitrate but, unlike ANFO, can be used in wet conditions without being encapsulated. Black powder
and dynamite arenolonger commonly used for mining or construction.

The amountofblasting agent used depends on several factors. One of these isthe density of the blasting agent.
Density is generally reported in grams per cubic centimeter (g/cm?) and can be converted to pounds per cubic
foot (Ib/ft?) by multiplying by 62.4. Blasting agent density ranges from 0.4 to 1.4 g/lcm?(25 to 90 1b/ft?) depend-
ingonthe agentused. Theblasting agent shown in the sample worksheetis ANFO-P (the Pindicates poured
orgranular) with a density of 0.85 g/cm?. It can be compacted to a density of 0.95 g/cm?. There are other ANFO
products, each having a different density.

Powder factor—The powder factor is the ratio of the amount of blasting agent to the amount of rock to be
broken. The term “powder” originated from the use of black powder and refers to any solid blasting agent
such as ANFO or water gel. The powder factor in the sample worksheet is 1 1b/yd?®. Overblasting will occur if
the powder factor is too high. If the powder factor is too low, the rock will not be broken up enough and will
be difficult to remove. The powder factor may be adjusted from one blast to the next to achieve the desired
results.

Burden/spacing—Burdenisthe distance measured perpendicular from the nearest free face totheblasthole
asshowninfigure 7B.1. The generalized blasting patterns shown on the back of the sample WS 7.3 illustrate
the relationship between burden and spacing.

(210-645-H, Amend. 84, Oct 2018) B-7.3-1
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NEH 645 WS 7.3 Report of Blasting Operation—continued

Figure 7B—1 Bench cross section showing blast hole geometry

S
4—B—p|
7' 44— Collar elevation
f
C
L B=Burdendistance

C=Collardepth

H = Hole depth

L Freeface L=Benchheight
S = Sub-drill depth

H
> Charge
Finished
grade
v v 44— Bottom elevation

Stemming—Stemmingisused to fill the collar. The collaris the portion of the blast hole thatis not charged
(i.e., filled with blasting agent). Crusher fines, sand, and other inert granular materials are used for stemming
materials.

Method of initiation—Blasting agents are ignited by an electric or nonelectric initiation device. Electric
blastingcapsareinitiatedbyanelectriccharge. Nonelectricdevicesareinitiated by adetonatingcordthatis
generally a small plastic tube containing a flammable material.

Delay types—Both electric and nonelectric initiation can be delayed. The delay may be placed “in-line” be-
tween capsorbebuiltinto a “delay cap.” Anillustration of how both in-line delays and delay caps are used is
seeninchapter 7,figure 7-11.Inthisfigure, the point ofinitiationisatholenumber47. A25-mscapisusedin
each oftheblast holes. Theline from hole number 46 toholes 37 and 57 contain a 17-msin-line delay.

Thesampleworksheetentryshows 10-mscaps. Generally an 8-msdelayisconsidered the shortestacceptable
delay period. If the charges are closer together, the delay will not be effective. Delays that are too long can
resultin poorrock breakage orotherwiselessdesirableresults.

Typeofcircuit—Forelectricinitiation, there are three typesof circuits: series, parallel, and series-in-parallel.
Figure 7B—2illustratesthe series-in-parallel circuitcommonlyusedinblasting for excavation. Individually,
each row is a series circuit where the electric current enters one end of the row and flows out the opposite
end. Currentissuppliedtoeachrowindependentoftheotherrows. Figure 7B—3illustratesaseriescircuit. Fig-
ure 7B—41illustrates a parallel circuit.

B-7.3-2 (210-645-H, Amend. 84, Oct 2018)
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NEH 645 WS 7.3 Report of Blasting Operation—continued

Figure 7B-2 Series-in-parallel circuit Figure 7B-3 Series circuit
| |

Leading wires to
power source

Leading wires to
power source

Figure 7B—4 Parallel circuit

Leading wires to
power source

Table showing details of blast holes—The table is set up so that information can be input for up to four rows of
17holes. Thereis a continuation sheet WS 7.3 (cont.) that can be attached if there are more rows or holes than
spaceprovidedinthetable.

The sample shows threerowsand the holes areidentified by anumberthatcorresponds tothefiring sequence.
This corresponds to Plan A on the reverse side of the sample form. There is no set numbering convention for
identifyingblastholes,useyourjudgmentastowhat makessense.

The collar elevation is the elevation at the top of the collar (i.e., top of the blast hole) at the ground surface. The
bottom elevation is simply the bottom of the blast hole or bottom of the charge. These are identified in figure
7B.1. Notein figures 7B.1 and 7B.5 the holes are drilled some distance (S) below the desired finished grade
elevation. This may be necessary because there will be unbroken rock (also known as tights or high points)
between holes that extend above the bottom elevation. The upper limit of this unbroken rock increases as the
distance between holes increases. A higher powder factor may reduce the amount of unbroken rock between
holesbut will generally fracture the rock thatistoremainin place. Thus, spacingholescloser togetheris gener-
allyrequired whenitisnecessary tocontrol the grade with minimal damage torock thatistoremainin place.

The charge may vary with hole depth. In the example used for the sample worksheet, all of the holes bottomed
atthe sameelevation, but the ground was rising from Row 1 to Row 3. The charge required per holeisbased

(210-645-H, Amend. 84, 0ct 2018) B-7.3-3
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NEH 645 WS 7.3 Report of Blasting Operation—continued

onthe amount of rock thatis to be broken by the blastin that hole. Thisis figured by multiplying the free face
height by the distance from the free face to the hole and by the hole spacing. As the blast progresses, the free
face progresses back into the rock mass. In the case of Plan A, the beginning free face is represented by the
heavylinein frontofthe blast. The first hole that fires in the middle of Row 1 breaks up the rock around it, and
the free face (unconfined face) relocates in between the#1 hole and the #2 set of holes. When the holes desig-
nated #2 fire the free face relocates to in between the #2 and #3 holes, etc. For Plan A, as the ground rises the
free face height increases requiring more blasting agent in the corresponding holes.

The delay periodis acumulative number. In the sample worksheet example, the hole denoted by a 1isthe POI,
or point of initiation, so it has a zero delay period. The #2 holes fire next after a 10-ms delay. Thereis a 10-ms
delay between the #2 and #3 holes, so the delay period for the#3 holes is the sum of previous delay periods (10
ms from #1 to#2 + 10 ms for #2 to #3), etc.

Figure 7B—5 Subgrade drilling

I
Surface
' 4— Stemming
'4—Blasting
agent
Unbroken
rock
Final excavation ¢ _
limitline PN Subgade drilling

Maximum No. of holes per delayis the maximum number ofholes that willignite (detonate) at any one time.
Thisshouldbe stated orotherwise denotedintheblasting plan.

Maximum weight ofblasting agent per delayisthe maximum weight ofblasting agentignited atany one time.
This should also be stated or otherwise denoted in the blasting plan. Thisis a significant value because an
increase in this value will result in an increase in ground vibrations and air blast that may damage nearby build-
ings, structures, or utilities. See section 645.0701(c), Blast monitoring.

Distance, direction, andidentification of nearestbuilding, structure, or utility should be addressed when de-
signingtheblast. Thisvalue alongwith therock characteristicscanbeused todetermine the maximum weight
ofblastingagentperdelaytoavoiddamagetothebuilding, structure, orutility.

Typeofmaterialblasted should be notedin theblasting plan. The type of material beingblasted mustbe known
when designing the blast. And records of previous blasts of similar materials are valuable when designing
future blasts. Good finished grade of a homogeneousrock is easier toaccomplish than thatof a material thatis

B-7.3-4 (210-645-H, Amend. 84, Oct 2018)
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NEH 645 WS 7.3 Report of Blasting Operation—continued

layered with materialsofvarioushardnessand density. [t maybehelpfultodescribethe materialbeingblasted
in more detail and sketch a cross section of the materialif it is not homogeneous. Such details may be sketched
on the back side of the worksheet or on an attached separate sheet. Note on the front of the worksheet if addi-
tional sheets areattached.

Mats or other precautions used—Mats are sometimes used to cover the blast area to prevent fly rock and re-
duce air blast. Mats are generally required when blasting near buildings, structures or utilities that could be dam-
aged from fly rock or air blast. They are less likely to be required or needed on work in rural areas.

Seismograph Records where required—The information required here is self explanatory. See section
645.0701(c) for more information on blast monitoring.

Sketch on revise side of WS 7.3—The layout of blast holes should be sketched on the grid paper on the back of
WS 7.3.Include a scale for measuring distances. Indicate the burden distance (B) and hole spacing (S). Include
thenumerical delay sequence showing when each blast hole willignite relative tothe otherholes. The examples
shown on the sample worksheet were taken from a document about quarry blasting. These are shown toillus-
trateseveral differentblast patterns(identified as Plan Athrough Plan G) dependingonthe geometry ofthe area
tobeblasted. These are all plan views. Section views may also be helpful to fully describe the blast. Note that
plan A corresponds with the sample report for Cow Bayou Site 4.

(210-645-H, Amend. 84, 0ct 2018) B-7.3-5
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Sample NEH 645 WS 7.3

U.S. Department of Agriculture Page 1 of 2

Natural Resources Conservation Service

NEH 645 WS 7.3
REPORT OF BLASTING OPERATION

Project Cow Bayou Site4 Reported by: Earl Grey Date 1/6/2012

Time of blast 10:00 @.Mm. Weather conditions Dry (X) Foggy () Clear (X) Cloudy ( ) Rain () Snow ()
Temperature 58 (°F) Wind direction sw Approximate wind velocity 5 (mph)
Exactlocation of blast 50to 100feetleftofauxillaryspillway CL sta. 3+100 to 3+40

Company A.B. Donegan, Inc. Address 349Frisco St., Anytown, USA 76000

Name of blaster Burt Donegan Blaster’s license number BR549

Blasting agent#1 and density ANFO-P___ 0.85 g/cm® Powder factor 1 (Ib/yd®) Dia. of holes 3__(in)
Blasting agent #2 and density. Powder factor (Ib/yd? Dia. of holes (in)

Burden/spacing 4 )y 8 (ft) Type/depth of stemming ASTM C33 sand /6 (ft)
Method of initiation:  Electric (X)  Nonelectric () Other

Delay types 10-mscaps Type of circuit, if electric ~ Series-in-parallel
Row # | Hole I.D. 3| 2|1 2| 3
Collar elev. 92.1|92.0|91.8|91.9(91.9
Bottom elev. 82.0|82.0|82.0(82.0(82.0
1 Charge (Ib) 1212 |12 |12 |12
Delay period (ms) 20|10| o0 |10 | 20
Hole I.D. 4 13| 2|3 |4
Collar elev. 93.3|93.1(93.0|93.1(93.1
Bottom elev. 82.0|82.0(82.0(82.0(82.0
2 [ Charge (b) 13|13 | 13|13 |13
Delay period (ms) 30|20 |10 |20 |30
Hole 1.D. 5/4|3|4|s5
Collar elev. 94.5|94.3(94.2(94.2(94.1
Bottom elev. 82.0|82.0(82.0(82.0(82.0
3 Charge (Ib) 14 |14 |14 | 14 | 14
Delay period (ms) 40|30 |20 |30 |40
Hole 1.D.
Collar elev.
Bottom elev.
Charge (Ib)
Delay period (ms)

Maximum no. of holes per delay 5 Maximum weight of blasting agent per delay 64 (Ib)
Distance, direction, and identification of nearest building, structure, or utility. N.A.
Type of material blasted: Limestone X _ Shale Sandstone Slate Other

Mats or other precautions used

Seismograph records where required

Location of seismograph(s) used N.A.

Distance of seismograph from blast Seismic data

Name of the person taking seismograph reading

(210-645-H, Amend. 84, 0ct 2018)
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Sample NEH 645 WS 7.3—continued

U.S. Department of Agriculture Page 2 of 2
Natural Resources Conservation Service

NEH 645 WS 7.3

Draw a sketch of the general location and layout. Include the numerical delay sequence. Show location
of free faces and trend of backslope as applicable.
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U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service

NEH 645 WS 7.3
REPORT OF BLASTING OPERATION

Project Reported by: Date

Time of blast Weather conditions Dry ( ) Foggy ( ) Clear ( ) Cloudy ( ) Rain( ) Snow ()
Temperature (’F) Wind direction, Approximate wind velocity (mph)
Exact location of blast

Company. Address

Name of blaster Blaster’s license number

Blasting agent #1 and density Powder factor (Ib/yd?® Dia. of holes (in)
Blasting agent #2 and density Powder factor (Ib/yd?) Dia. of holes (in)
Burden/spacing (ft)/ (ft) Type/depth of stemming / (ft)

Method of initiation: Electric ( ) Nonelectric () Other

Delay types Type of circuit, if electric

Row # | Hole I.D.
Collar elev.

Bottom elev.
Charge (Ib)
Delay period (ms)
Hole 1.D.

Collar elev.
Bottom elev.
Charge (Ib)
Delay period (ms)
Hole 1.D.

Collar elev.

Bottom elev.
Charge (Ib)
Delay period (ms)
Hole I.D.

Collar elev.

Bottom elev.
Charge (Ib)
Delay period (ms)

Maximum no. of holes per delay Maximum weight of blasting agent per delay (Ib)

Distance, direction, and identification of nearest building, structure, or utility

Type of material blasted: Limestone Shale Sandstone Slate Other

Mats or other precautions used

Seismograph records where required

Location of seismograph(s) used

Distance of seismograph from blast, Seismic data

Name of the person taking seismograph reading

Name of the person/firm analyzing seismograph record
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NEH 645 WS 7.3

Draw asketchofthe generallocation andlayout. Include the numerical delay sequence. Show location of free faces and trend of
backslope as applicable.
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NEH 645 WS 7.3
REPORT OF BLASTING OPERATION

Project, Reported by Date

Row # Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole I.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)

Hole 1.D.

Collar elev.

Bottom elev.

Charge (Ib)

Delay period (ms)
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NRCS-ENG-005

The NRCS-ENG-005 form is used to notify the landowner-operator or sponsoring organization of their respon-
sibilities when buried utilities are known to be in the vicinity of proposed work. The attendant form
NRCS-ENG-006i1sacheck sheetusedtoverifyand documentthat NRCS actionsrelated toburied utilitiesin
the vicinity of the proposed work comply with NRCS policy.

NRCS policy set forth in the National Engineering Manual (NEM) requires the responsible NRCS employee to
notify the landowner-operator or sponsoring organization ifburied utilities are known tobein the vicinity of
proposed work. Policy requires that they be notified of their responsibility to take the following actions:

Step 1 Notify the Utility Notification Center (i.e., One Call Center, Dig Safe, or equivalent) or the affected
utility company of time, place, and type of work to be performed.

Step 2 Request that the utility owner locate and stake the buried utility on the ground, both horizontally
and vertically.

Step 3 Request that a representative of the utility company be present during any excavation operations.
Step 4  Notify the contractor of the location of the utility in relation to the job work area.

Step 5 Supply to the NRCS in writing either the ticket number from the Utility Notification Center or a
certificationthattheaffected utility companyhasbeennotified. Statesmay setup theirown procedures,
with the aforementioned being the minimum requirement. Failure to notify the NRCS that utilities have
been contacted will result in termination of NRCS assistance.

The NEM states that the responsible NRCS employee must ensure that these steps are carried out by the
landowner-operator or sponsoring organization before beginning work in the vicinity of the buried utility and
documentany actiontaken pertaining towork inthe vicinity of buried utilities. Documentation maybeinthe
jobdiary,conservation assistancenotes, or aseparate checklist.

One option for documenting these actions is completion of the NRCS—ENG-005 and NRCS-ENG-006.
NRCS-ENG-005 is a notification to the landowner-operator or sponsoring organization of their responsibilities
and provides a means for them to certify that they have completed theitems for which they are responsible.
NRCS-ENG-005 is mailed to the landowner-operator or sponsoring organization, returned to the NRCS, and
filed with other documentation pertaining to work in the vicinity of the buried utility. A sample illustrating and
describing the completion of the NRCS-ENG-006 is also provided in NEH 645, Appendix B.

The steps for completing NRCS—-ENG-005 are:

Steps performed by the NRCS:

Step 1 Enterthenameoftheutilitycompany and typeofutilityintheblanksprovidedinthe paragraph
abovethelistofresponsibilities.

Step 2 Have the District Conservationist or other responsible NRCS employee sign on the line provided
below thelistofresponsibilities.

Step 3 Fold the form sothat thelist of responsibilities can be seen and staple or tape the form to ensure
that it remains folded in the mail.

Step 4  Address and mail the form to the landowner-operator or sponsoring organization.

(210-645-H, Amend. 84, 0ct 2018) B-7.005-1
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NRCS-ENG-005—continued

Steps performed by the landowner-operator or sponsoring organization:

Step 1 Completetheportionlistingthelandowner’snameand address,thenameandaddressoftheutil-
ity company, the name and title of the utility representative, etc.

Step 2 Signanddate atthe bottom of the form.

Step 3  Foldtheformsothatthe portioncompleted by thelandowner-operator or sponsoring organiza-
tion canbe seen and staple or tape the form to ensure thatit remainsfolded in the mail.

Step 4 Addressand mailtheformbacktotheoriginating NRCSoffice.

Steps performed by NRCS upon receipt of the returned form:

Step 1 Verify and document on the NRCS-ENG-006 that NRCS—-ENG—005 has been completed and
signed by the landowner-operator or sponsoring organization.

Step 2 Filetheformwithother documentation pertainingtoworkinthevicinity ofthe buried utility.

B-7.005-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NRCS—-ENG-005
1

U.S. Department of Agriculture . NRCS-ENG-005
Natural Resources Conservation Service

U.S. Department of Agriculture
Natural Resources Conservation Service

Ray Handcock
Rt. 1, Box 27A
Jewett, TX75861

OFFICIAL BUSINESS
Penalty for Private Use, $300

TO: Mr. John Evans
District Conservationist
USDA-NRCS
P.O. Box 101A
Centerville, TX 75902

Landowner’'s name Address
Ray Handcock Rt. 1, Box 27A
Jewett, TX 75861
Utility company Address
XTO Energy P.O. Box 767
Hearn, TX 75961
Utility representative notified (Name) Title
Elmer Justis Public Liaison
If Utility notified by letter, date of acknowledgement of receipt
NA
Utility representative will locate and stake Yes - No
Utility representative will be present during construction Yes No ‘/
Contractor notified (Name & Title) Date
Larry Cordel,Owner 7/30/2012
Owner—Operator—Sponsor (Signature) Date
Ry Hardeoelk , 7/30/2012

(210-645-H, Amend. 84, Oct 2018) B-7.005-3
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Sample NRCS—-ENG—-005—continued
O

U.5. Department of Agriculture NRCS-ENG-005
Natural Resources Conservation Service

Dear

Because of the great hazard to life and property from the disturbance of utilities by construction
or foundation investigation equipment and because the conservation work to be done on land controlled

by you is in the vicinity of XTOEnergy Gas Pipeline ,
UTILITY CO. ) TYPE OF UTILITY

before work proceeds it is your responsibility to do the following:

1. Notify the utility company of the location and kind of work to be done and the proposed date that
work will start.

2. Request that the utility owner assist in locating and staking the utility on-site.

3. Request that a utility company employee be present during construction within the utility right-

of-way.

Notify contractor of location of utility.

Fill out and sign the attached postcard and return to the Natural Resources Conservation Service.

%a//n, Evoans

DISTRICT CONSERVATIONIST

o

U.S. Department of Agriculture

Natural Resources Conservation Service
P.O. Box 101A
Centerville, TX 75902

OFFICIAL BUSINESS

Ray Handcock
Rt. 1, Box 27A
Jewett, TX 75861

B-7.005-4 (210-645-H, Amend. 84, Oct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

U.S. Department of Agriculture
Natural Resources Conservation Service

OFFICIAL BUSINESS
Penalty for Private Use, $300

TO:

NRCS-ENG-005

Landowner's name Address
Utility company Address
Utility representative notified (Name) Title

If Utility notified by letter, date of acknowledgement of receipt

Utility representative will locate and stake Yes

No

Utility representative will be present during construction Yes

O 0

Contractor notified (Name & Title) Date

Owner-Operator-Sponsor (Signhature) Date

No

00




U.5. Department of Agriculiure NRCS-ENG-0035
Natural Resourccs Conservation Scrvice

Dear

Because of the great hazard to life and property from the disturbance of utilities by construction
or foundation investigation equipment and because the conservation work to be done on land controlled
by you is in the vicinity of N s

UTILITY CO. TYPE OF UTILITY
before work proceeds it is your responsibility to do the following:

I, Notify the utilily company ol the location and kind of work to be done and the proposed date that
work will start.

2. Request that the utility owner assist in locating and staking the utility on-site.

3. Request that a utility company employee be present during construction within the utility right-
of-way.

4. Notily contractor of location of utility.

5. Fill out and sign the attached postcard and return to the Natural Resources Conservation Service.

DISTRICT CONSERVATIONIST

...........................................................................................................

U.8. Department of Agriculture
Natural Resources Conservation Service

OFFICIAL BUSINESS
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NRCS-ENG-006, Utility Check Sheet

The NRCS-ENG-006formisacheck sheetused toverify and documentthat NRCS actionsrelated toburied
utilitiesin the vicinity of the proposed work comply with NRCS policy.

NRCS policy set forth in the National Engineering Manual (NEM) requires the responsible NRCS employee to
notify thelandowner-operator or sponsoring organization ifburied utilities are known tobein the vicinity of
proposed work. Policy requires that they be notified of their responsibility to take the following actions:

Step 1  Notify the Utility Notification Center (i.e., One Call Center, Dig Safe, or equivalent) or the affected
utility company of time, place, and type of work to be performed.

Step 2 Request that the utility owner locate and stake the buried utility on the ground, both horizontally
and vertically.

Step 3 Request that a representative of the utility company be present during any excavation operations.
Step 4  Notify the contractor of the location of the utility in relation to the job work area.

Step 5 Supply to NRCS in writing either the ticket number from the Utility Notification Center or a certi-
ficationthatthe affected utility company hasbeennotified. States may set up their own procedures, with
theaforementionedbeingthe minimumrequirement. Failure tonotify the NRCSthatutilitieshavebeen
contacted will result in termination of NRCS assistance.

The NEM states that the responsible NRCS employee must ensure that these steps are carried out by the
landowner-operator or sponsoring organization before beginning work in the vicinity of the buried utility and
documentany actiontaken pertaining towork inthe vicinity of buried utilities. Documentation maybeinthe
jobdiary,conservation assistance notes, oraseparate checklist.

Oneoptionfordocumentingtheseactionsiscompletionofthe NRCS—-ENG—-005and NRCS-ENG-006. Asam-
ple illustrating and describing the completion of the NRCS—-ENG—-005 is also provided in NEH 645, Appendix B.

The steps for completing NRCS-ENG-006, Utility Check Sheet are:

Steps performed by NRCS:

Step 1 Upon return of the NRCS—-ENG—-005 or after notifying the landowner-operator or sponsoring
organization by another means, begin filling out the NRCS-ENG—-006. Recording the farm name, location,
utilities involved and location of utilities involved, and the name of the notified landowner-operator or
sponsoring organization representative. Also record how and when the landowner-operator or sponsoring
organization was notified.

Step 2 Recorditemslisted ontheutility check sheet asthey arecompleted.

Step 3 Whenallitems on the check sheet have been completed, sign and file the form with other docu-
mentation pertaining to work in the vicinity of the buried utility.

(210-645-H, Amend. 84, 0ct 2018) B-7.006-1
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Sample NRCS-ENG-006
1

U.S. Department of Agriculture NRCS-ENG-006

Natural Resources Conservation Service

NEH 645 WS NRCS-ENG-006
UTILITY CHECK SHEET

Farm Name __Ray Handcock Location __Leon County, Texas

Utilities Involved and Location _Underground natu ral gas line
_ETOEnergy Located approximately 200 feet east of excavation

Landowner or operator notified —RGLI;IGQCEk John Evans
Who By whom
How ___NRCS -ENG-005 Date _ 7-26-2012
Work to be done __Pit-type pond When 8-6-9-2012
Utility Company Notified Elmer Jones Ray Handcock
Who By whom
How  Telephone Date __7-30-2012

Request to locate utility __ Yes

Work to be done __Location flagged When _8-1-2012

Request for Company representative to be present YeS

Utility marked or staked ___Yes Date 8-1-2012

Representative present during construction

Contractor Notified Larry Cordel Ray Handcock
Who By whom
How ___Inperson Date  7-30-2012
Type of utility __Buried gas line Location __Outside of work area

Vertical location in relation to work __ 6 feer below surface

Horizontal location in relation to work _zﬂfm east of exc. limii;s

Contractor shown markings or stakes Yes

Utility location shown on plans Yes

Other remarks _ Utility well marked. No excavation or earthfll will occur on utility right-of-way.

John Evans

Signature

(210-645-H, Amend. 84, Oct 2018)
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U.S. Departmentof Agriculture NRCS-ENG-006

Natural Resources Conservation Service

NEH 645 WS NRCS-ENG-006
UTILITY CHECK SHEET

Farm Name Location

Utilities Involved and Location

Landowner or operator notified

Who Bywhom
How Date
Work to be done When
Utility Company Notified

Who Bywhom
How Date
Request to locate utility
Work to be done When

Request for Company representative to be present

Utility marked or staked Date

Representative present during construction

Contractor Notified

Who Bywhom
How Date

Type of utility Location

Verticallocationinrelationtowork

Horizontallocationinrelationtowork

Contractor shown markings or stakes

Utility location shown on plans

Other remarks

Signature
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NEH 645 WS 8.1 Test Fill Report

Testfillsare sometimesrequired by the design engineer to develop workable design values for borrow contain-
ing appreciable amounts of oversized material or to verify that the method of compacting thefillcan attain the
desired density. The contract will specify the procedures required to construct the test fill. The following are
common in most test fill requirements:

* Material shallbetakenfromtheappropriateborrow sourceoradjacentidentical deposits.

+ Testfillshallbeconstructed,if possible, such thatitcanbeincorporatedinto the structure.
+ Testfill shall be a minimum of 2 feet thick or greater, if needed, due to a soft foundation.

* Minimum size of test section shall be 30 feet wide and 200 feet long.

+ Evaluation of test fill shall include:

* In-placedrydensity and moisture contentofthe mass

* Typeandkindofcompactionequipment

*  Sequence of placement and compaction process

Number of passes and forward speed of compactor
Liftthicknessbefore and after compaction

* When compacted materials are to be sent to the soil mechanicslab, collect undisturbed cores or hand-
cutsamplesofshales, sandstones, or other degradable material fromthetestfillasrequired by thelab
to determine design values.

Testatleastfourlocations atanytimethereis a material changeorchangeinthe placementor compac-
tion method.

Testatleast 5 feet from the sides and 25 feet from the ends of the test section.

* Make tests in at least three separate lifts.

Itisimportant to keep complete and accurate records during performance of the test fill. The design engineer
and/orother technical specialists should be given the opportunity to attend and observe construction ofthe test
section.

This worksheet may need to be adapted to fit the test fill conditions and specific contract requirements. More
than one copy of the worksheet may be needed to document the complete test fill process. The inspector should
record the compaction equipment, settings and numberof passesrequired toachieve the desired density. Inor-
derforthistestfill tobe representative of the actual compaction process during placement of earthfill, the same
compaction equipment must be used.

(210-645-H, Amend. 84, 0ct 2018) B-8.1-1



Appendix B Worksheets Part 645
National Engineering Handbook

This page intentionally left blank.

B-8.1-2 (210-645-H, Amend. 84, Oct 2018)



Appendix B Worksheets Part 645
National Engineering Handbook

Sample NEH 645 WS 8.1

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.1
TEST FILL REPORT

Project name __Rusty Creek Site Il Location__Haley, OK
Contract no. _52-7335-4-104 Contractor__ Ramp Constru ction
Inspector _J. Smith Date_9-14-14 Time 10:30 am

Location of test fill _Sta. 7+50 - 9+50_€_Embankment_EIev. 917.0

Specified liftthickness (in)___ 9 Specified mass dry density (Ib/ft®) 105 0 Specified moisture content 12.0-17.0
Material
it 0 ; Maximum
Placing method Types of fill clagsri]flifég?ion /of('?;‘/gtt}glrz]ed part}_clt; size
in
Dump trucks Earthfill SM 45 6

Test Fill Field Data

Thickness | Length and | Lift thickness Location of test In-place mass | Moisture content | Test
of fill width before/after Station Offset Elevation | dry density of test fill no.
(in) (ft) (in) (X) Y 2) (Ib/ft3) (%0)

40 200 x 30 9/6 8+25 @ 917.0 106.1 13.1 o1
40 200 x 30 9/6 8+75 10’L 917.0 105.7 12.9 02
40 200 x 30 9/6 9+00 10’R 917.0 107.0 13.4 03
40 200 x 30 9/6 9+20 q 917.0 105.5 12.6 04
Equipment
Typeegfjcizgmgﬁtc tion 1 Amplitude setting’ Frequency setting’ Operagg%nheil seed Number of passes’
Acme TB 91 .
Sheepsfoot Roller High 4 2.5 4

'Does not apply to plastic materials.
*The act of rolling forward past a point and then rolling in reverse past the same point is considered two passes.

Remarks

Signature of inspector 2, dmﬂ/ Date 9-14-14

(210-645-H, Amend. 84, 0ct 2018) B-8.1-3
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.1

Project name

TEST FILL REPORT

Location

Contract no.

Inspector

Contractor

Date

Time

Location of testfill

Specified lift thickness (in)

Material

Specified mass dry density (Ib/ft%)

Specified moisture content

Placing method

Types of fill

Unified
classification

fraction

% Oversized

Maximum
particle size
(in)

Test Fill Field Data

Thickness | Length and | Lift thickness Location of test In-place mass | Moisture content | Test
of fill width before/after Station Offset Elevation | dry density of test fill no.
(in) (ft) (in) (X) (Y) 2) (Ib/ft3) (%)

Equipment

Type of compaction
equipment

Amplitude setting

Frequency setting"

Operational seed
(mph)

Number of passes’

'Does not apply to plastic materials.
’The act of rolling forward past a point and then rolling in reverse past the same point is considered two passes.

Remarks

Signature of inspector

Date
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NEH 645 WS 8.2 Weekly Summary of Density Determinations

Thisworksheetisusefulin providingintermittentreportstoothersontheresultsofcompaction and moisture
testson a construction project. The following information is recorded on this form:

Testno.—Usually sequential numbered tests arerecorded, but any formatisacceptable aslongasitreferences
back to the individual test.

Date—The date the test was performed in the field.

Location—Thelocation on the project where the test was taken (dam, auxiliary spillway dike, cutoff trench,
bottom of pit, side of pit).

Station no.—The station number along the centerline of the structure or the X-coordinate.
Distance right or left of centerline—The distance the test was offset from the centerline or the Y-coordinat
Elevation—The ground surface elevation at the location of the test or the Z-coordinate.

Lab or field curve no.—The laboratory or field curve number for the compaction curve that was used to deter-
mine the optimum moisture content and maximum dry density.

Moisture (%)—The actual moisture content of the soil measured in this test. This will be the corrected mois-
ture contentif the moisture test requires a correction factor such asthe quick dry method or nuclear moisture
offset.

Optimum moisture (%)—The optimum moisture from the applicable lab or field curve.

Moisture range specified (%)—The allowable moisture range for this project.

Dry density (Ib/ft?)—The actual dry density obtained from your density test.

Maximum dry density (Ib/ft®)—The maximum dry density from the applicable lab or field curve.

Compaction (%)—Compute the percent compaction by dividing the actual dry density by the maximum dry
density (dry density + maximum dry density).

Compaction specified (%)—The minimum required density as a percentage of the maximum dry density from
the requirements for this project.

Instructions to contractor—Record anything that was communicated to the contractor as a result of this te

Tested by—The name or initials of the inspection personnel who conducted this test.

(210-645-H, Amend. 84, Oct 2018) B-8.2-1



Appendix B Worksheets Part 645
National Engineering Handbook

This page intentionally left blank.

B-8.2-2 (210-645-H, Amend. 84, Oct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.2
WEEKLY SUMMARY OF DENSITY DETERMINATIONS

g xrpueddy

2’8 SM 79 HUN o[dweg

(810G 30 ‘78 ‘puswy ‘H—S¥9—018)

€-¢'8-d

Project name____ Rusty Creek Site no.__52-7335-4-104 Location___Haley, Ol
Contractor_Ramp construction ______ Contract no. 11 Report period from___9-15 /20 14
Submitted by J. SMith Date_ 9-19-14 to 9-19 2014
Location of sample
: Moisture Maximum Percent
Test | bage | Location ; . Lﬁlglgr Moisture ?n%tlm?r'g range deDngi);y dry |Comp.| comp. | Commentor | Tested
no. (dam, core, St?%m O@Et Elev%tlon curveno| (% | (og) | Specified | )| density | (%) |specified| - corrective by
etc.) () @ ' (%) (Ib/ft3) (%) action
21| 9/15 Dam 7+00| 10°R 916.5 | FC0O2 | 13.2 | 13.0 |13.0-17.0(121.2| 126.8 |95.6| 95 Pass JDS
22 | 9/17 Dam (8+00| 20°L 919.0 | FC02 | 13.5 | 13.0 (13.0-17.0(123.0| 126.8 |97.0| 95 Pass JDS
23| 9/18 Dam 7+50 | 15°L 920.0 | FCO2 | 12.0 | 13.0 [13.0-17.0|119.5( 126.8 |94.2| 95 Fail/rework | JDS

sjjooqpue]] 3ureduLduy [BUOTIBN
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.2

WEEKLY SUMMARY OF DENSITY DETERMINATIONS

Projectname Siteno. Location
Contractor Contract no. Report period from .20
Submitted by Date to ,20
Location of sample -
: Moisture Maximum ercent
Test Date Location . . L%tglgr Moisture Cr)nF:)tilsTuurr: range déjngty dry |Comp.| comp. | Commentor | Tested
no. (dam, core, Sta)t(mn Offset | Elevation curve no (%) (%) specified (Ibfft) density | (%) [specified|  corrective by
ec) | | M@ ' ) | () (Ib/ft) (%) |  action
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NEH 645 WS 8.3 Determination of Volume of Compaction Mold

The purpose of Worksheet 8.3 is to determine the volume of the cylindrical molds used in the standard and
modified compaction tests (ASTM D698 and D1557). The volume is also needed if the mold is being used in
determination of the bulk density of sand used in the sand-cone method forin-place soil density as prescribed
inAnnexA.20fASTMD1556. Thisdocumentisnotasubstitutefortheactualinstructionsfordeterminingthe
volume of the compaction moldsfoundin Annex A.1 ofthe ASTM D668 or D1557.

The standards specify the nominal dimensions of all compaction molds along with allowable tolerances. Since
molds come from different manufacturers of varying quality and repeated use can cause them to become mis-
shapenovertime,itisrecommended thatthe volume of the molds be determined before initial use and periodi-
cally duringuse.

Therearetwoprocedures describedinthe ASTM standards, the water-filling method and the linear measure-
mentmethod. Thereis also a provision for comparing theresults of these two methods. The following informa-
tionisrecorded and calculated on this worksheet.

Water-filling method

Step 1 Recordthemassofthemoldandglassplatesempty. Thiswillinclude the complete apparatus
used todetermine the volumein a dry condition.

Step 2 Recordthe massofthe mold and glass platesfull. After filling the mold with water and covering
thetopwith aglassplate, dry the outside ofthe apparatus and weigh.

Step 3  Compute the massofthe water. [2] —[1]
Step 4 Record the temperature of the water.
Step 5 Determine the volume of water per gram from the included table or another source.

Step 6 Compute the volume of the mold as the mass of the water (in grams) multiplied by the volume of
the water per gram. [3] x [5]

Step 7 Repeattheprocedureforthreetrialsand determinetheaveragevolume (VW).Verifythatthis vol-
umeiswithinthespecified tolerance ofthe standard.

Linear measurement method

Step 1 Usingaverniercaliperor micrometer (preferred), measure andrecord tothenearest 0.001inch
the inside diameter of the top of the mold six times at evenly spaced locations around the mold.

Step 2 Repeat for the bottom of mold.

Step 3 Using these twelve measurements, compute the average inside diameter of the mold (davg). Verify
from the standard that this ID is within the specified tolerance.

Step 4 Usingavernier caliper or depth micrometer (preferred), measure andrecord the heightofthe
inside of the mold atleast 3 timesequally spaced around the mold.

(210-645-H, Amend. 84, 0ct 2018) B-8.3-1
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NEH 645 WS 8.3 Determination of Volume of Compaction
Mold—continued

Step 5 Compute the volume of the mold (V, ). Verify that this volumeis within the specified tolerance of
the standard.

The difference in volume between the two methods should not exceed 0.5 percent of the nominal volume.

If any ofthe results are not within the specified tolerance, refer to Annex A.1 of the standard to determineif the
mold should be replaced.

B-8.3-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.3

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.3

DETERMINATION OF VOLUME OF COMPACTION MOLD
ASTM D698 and D1557

Tested by __R. Mauldin Office __Pearson WSO Date _ 9-23-15

Volume of mold water-filling method

Trial 1 Trial 2 Trial 3
1. Mass of mold and glass plates empty g 5,530 5,530 5,530
2. Mass of mold and glass plates full o] 6.469 6.465 6.470
3. Mass of water = [2] — [11 q 939 935 940
4. Temperature of water specify °C or °F 24 °C 24 °C 24 °C
5. Volume of water per gram (from table below) ml/g 1.00268 1.00268 1.00268
6. Volume of mold = [3] x [5] ml 941.5 937.5 942.5
7. Volume of mold (V,,) (average of 3 trials) ml 940.5
Conversion table—volume of water per gram, based on temperature
Degrees Volume of water Degrees Volume of water
°C °F (ml/g) °C °F (ml/g)
12 53.6 1.00048 24 75.2 1.00268
14 57.2 1.00073 26 78.8 1.00320
16 60.8 1.00103 28 82.4 1.00375
18 64.4 1.00138 30 86.0 1.00435
20 68.0 1.00177 32 89.6 1.00497
22 71.6 1.00221
Note: 453 g=11lb:1g@ 4 °C (39.2°F)=1 ml
Linear measurement method
Top diameter of mold Bottom diameter of mold Height of mold
(in) (in) (in)
1. 3.993 3.992 4.580
2. 3.994 3.994 4.581
3. 3.994 3.995 4.579
A, 3.993 3.993 4.582
5. 3.993 3.992 4.580
6. 3.992 3.995 4.580

Average Diameter d,, = _3993 (in)

Average Height h, = __ 4580 (in)

Volume V,,, = (16.387 ml/in®) x (3.14159 x hpyg X (dayg)?) /4 =__ 939.8 (ml)

Note: The difference between the two methods shall not exceed 0.5% of the nominal volume of the mold.

(210-645-H, Amend. 84, 0ct 2018) B-8.3-3
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U.S. Department of Agriculture

Natural Resources Conservation Service

NEH 645 WS 8.3
DETERMINATION OF VOLUME OF COMPACTION MOLD
ASTM D698 and D1557

Tested by Office Date
Volume of mold water-filling method
Trial 1 Trial 2 Trial 3
1. Mass of mold and glass plates empty g
2. Mass of mold and glass plates full o]
3. Mass of water = [2] — [1] g
4. Temperature of water specify °C or °F
5. Volume of water per gram (from table below) ml/g
6. Volume of mold = [3] x [5] ml
7. Volume of mold (V,,) (average of 3 trials) ml
Conversion table—volume of water per gram, based on temperature
Degrees Volume of water Degrees Volume of water

°C °F (ml/g) C F (ml/g)

12 53.6 1.00048 24 75.2 1.00268

14 57.2 1.00073 26 78.8 1.00320

16 60.8 1.00103 28 82.4 1.00375

18 64.4 1.00138 30 86.0 1.00435

20 68.0 1.00177 32 89.6 1.00497

22 71.6 1.00221

Note: 453 g=11lb:1g@ 4 °C (39.2°F) =1 ml

Linear measurement method

(in)

Top diameter of mold

(in)

Bottom diameter of mold

Height of mold
(in)

IR A

Average Diameter d, =

Average Height havg
Volume V, = (16.387 ml/in®) x (3.14159 x hyyy X (dayg)?) /4

(mt)

Note: The difference between the two methods shall not exceed 0.5% of the nominal volume of the mold.
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NEH 645 WS 8.4 Worksheet for Reference Density Compaction Data
and Compaction Curve ASTM D698 and D1557

Worksheet 8.4isatwo-pageformusedtodetermine areference maximum dry density and optimum moisture
content using the procedures outlined in ASTM D698 (Standard Proctor) and ASTM D1557 (Modified Proctor).
The instructions given are no substitute for the complete instructions found in the applicable standard.

The process consists of compacting a soil into a mold of a known volume using a standard compactive effort,
determining the moisture content and dry density of the soil at varying moisture contents, and plotting these
pointsonacurve. Fromtheresultingcurve,itis possibletodeterminethe maximumdry density and optimum
water content of the soil.

ASTM D698 and D1557 are only applicable for soils that have 30 percent or less by massretained on the three-
quarter inch sieve. ASTM D1557, the Modified Proctor, is used when high densities are needed. ASTM D698, the
Standard Proctor, is most often specified for NRCS work. Each standard has three methods (A, B, or C); the
applicability of each method depends on the soil gradation. For soils that contain more than 30 percentby mass
retained onthethree-quarterinch sieve,itiscommonto specify method compactionratherthan specify a mini-
mum density that mustbe achieved. When method compactionis specified itis not necessary to determine the
maximumdry density, but ASTM D698 0or ASTM D 1557, as applicable, maybe specified todetermine the opti-
mum moisture content.

Thesetests are performed onthe finerfraction ofthe material by running the sample through the appropriate
sieve.Ifthematerial contains morethanfive percentoversized material, an oversized correction mustbe made
inaccordance with ASTM D4718. Worksheet8.13canbeused forthispurpose.

Page 1 of 2

Record the predetermined volume of the mold at the bottom of the worksheet in cubic feet. Worksheet 8.3 and
AnnexAlofASTM D698 and ASTM D1557 canbe used toaccurately determine the volume of the mold.
Compaction data

Step 1 Weighandrecord the massofthe cylinder and moist soil.

Step 2 Recordthepredetermined massoftheemptycylinder.

Step 3 Compute the mass of the moist soil. [1] - [2]

Step 4 Compute the wet density of the soil. [3] + volume of the cylinder

Step 5 Oncethemoisturecontenthasbeen determined, compute the dry density of the soil.

([4] x 100) + (100 + [12])

Moisture determination data

Step 6  Enter the container number for the moisture sample.

Step 7 Weighandrecord the massofthe container and moist soil.

Step 8 Weighandrecordthe massofthe container and dry soil.

Step 9 Compute the mass of the moisture. [7] - [8]

(210-645-H, Amend. 84, 0ct 2018) B-8.4-1
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NEH 645 WS 8.4 Worksheet for Reference Density Compaction Data
and Compaction Curve ASTM D698 and D1557—continued

Step 10 Enter the predetermined mass of the container.
Step 11 Compute the mass of the dry soil. [8] — [10]
Step 12 Compute the moisture content, ([9] + [11]) x 100, once other values have been completed.

Repeatthe process at varying moisture contents such that atleast two points are above and two points below
the optimum moisture content.

Page 2 of 2

Step 1  Complete the heading information. Determine or estimate the specific gravity (GS) as accurately as
possibleasitwill affect the 100 percent saturationcurve.

Step 2 Determine ascale for the X-axis (moisture content) and Y-axis (density) so that the range of mois-
ture and densities will fit within the graph and use most of the allowable space.

Step 3 Plotall of the wet density points and connect the points with a smooth curve.
Step 4  Plotall ofthe dry density points and connect with a smooth curve.
Step 5 Determine and record the maximum dry density y,and optimum moisture content.

Step 6 Computeand plota 100 percent saturation (zero air voids) curve using the zero air voids curve
formula. w_ = ((y_+v) — (1 +G)) x100

t

The points used for the 100 percent compaction curve on the filled out example are:

Using G,= 2.65:

Density Moisture content
(Wo/ft2) (%)

105 21.7

110 19.0

115 16.5

120 14.2

The 100 percent saturation curveishelpfulindeterminingifthe dry density curveiscompleted correctly. The
dry density curve should neverintersect the 100 percent saturation curve. The optimum moistureis usually
about 80 percentof the saturated moisture at the maximum dry density. The wet portion of the Proctor curve
shouldrun approximately parallel tothe 100 percent saturation curve and be at a moisture contentof approxi-
mately 90 percent of the 100 percent saturation curve. If any of these self-checks are off, it would be reason to
suspect that the value of G isincorrect or the curve may be plotted incorrectly.

Useful conversions:
11b=4536¢
28,317 cm?®= 1 ft?

B-8.4-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.4

U.S. Department of Agriculture Page1o0f2
Natural Resources Conservation Service

NEH 645 WS 8.4

WORKSHEET FOR REFERENCE DENSITY COMPACTION DATA
ASTM D698 and D1557

Project __Rusty Creek Site 11 Sample no. 404-3
Compaction data Testno.
1 2 3 4 5 6
1. Weight of cylinder plus moist soil Ib 8.87 | 9.22 | 9.45 | 9.60 | 9.61 9.58
2. Weight of cylinder Ib 5.18 | 5.18 | 5.18 | 5.18 | 5.18 | 5.18
3. Weight of moist soil = [1]-[2] Ib 3.69 | 4.04 | 4.27 | 4.42 | 4.43 | 4.40
4. Wet density = [3] + volume of cylinder lo/f2 |110.7 |121.2 |128.1 |132.6 |132.9 | 132.0
5. Dry density = ([4] x 100) + (100 + [12]) lo/ftt |104.1 |111.7 |116.1 |117.9 |116.5 | 113.8
Moisture determination
6. Container no. 9 1 3 4 5 6 7
7. Weight of container plus moist soil g 118.4 | 136.1 |146.7 | 154.7 | 149.8 | 167.4
8. Weight of container plusdry soil g 113.0 | 127.5 |135.5 | 140.5 | 134.5 | 148.0
9. Weight of moisture =[7]—[8] g 5.4 8.6 11.2 14.2 | 15.3 | 19.4
10. Weight of container g 27.0 | 26.0 | 26.5 | 27.0 | 26.0 | 26.5
11. Weight of dry soil = [8]—[10] g 86.0 | 101.5 |109.0 | 113.5 | 108.5 | 121.5
12. Moisture content = ([9] + [11]) x 100 % 6.3 85 | 10.3 | 12.5 | 14.1 | 16.0
Volume of cylinder /30 ftt  ASTM Standard D698 ¥ D1557 D Method A
Procedure data: weight of hammer __ 5.5 Ib, drop 12 in, number of lifts 3x25 blows
Completed by __ J. Smith Date 8/1/14  Computed by J. Smith Date 8/1/14
Checked by __ D. Walker Date  8/5/14 Recorded by. D. Wker Date 8/5/14

(210-645-H, Amend. 84, 0ct 2018) B-8.4-3



Appendix B Worksheets Part 645
National Engineering Handbook

Sample NEH 645 WS 8.4—continued

Page 2 of 2
U.S. Department of Agriculture
Natural Resources Conservation Service
NEH 645 WS 8.4
REFERENCE DENSITY COMPACTION CURVE
ASTM D698 and D1557
Project name___Rusty Creek Site no. _ 11 Location__Haley, OK
Field sample no.__404-3 Location of material_Borrow area C Depth_6.0-10.8ft
Geologic origin__ Alluvium Tested at___ Fort Worth SVIL Approved by_R. Jacks Date_8/5/14
Classification___SM LL 25 PL 3 Curve no. 3 of 12
Maximun particlesizeintest Standard (ASTM D-698), method___A
Specific gravity (G,) - No.4_476 Modified (ASTM D-1557), method
+No.4_265
Maximumy, 117.9 b/t ||
Optimum moisture 12.5 % |]
Natural moisture % ]
N
& .~
: —
; 130
s g
- /
) /
g 125 / &——Wet
s /
) @
§ 120 / .
] / o CS
B / I = . Zeroainvoidscurve
£ 115 5 (100%_saturation)
=]
o / jZ)/ ry &
A @
110 /
/
/
105 o ~
o
100
6 8 10 12 14 16 18 20 22
Moisture content (% of dry weight)

Remarks

Zero air voids curve: W, =((y_fy) - (1/G)) x 100 | y_=density of water (62.4 1b/ft’) | y;= a chosen dry density

B-8.4-4 (210-645-H, Amend. 84, Oct 2018)
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NEH 645 WS 8.4

Pagelof2

WORKSHEET FOR REFERENCE DENSITY COMPACTION DATA
ASTM D698 and D1557

Project Site Sample no.
Compaction data Test no.

1. Weight of cylinder plus moist soil Ib

2. Weight of cylinder Ib

3. Weight of moist soil = [1]-[2] Ib

4. Wet density = [3] + volume of cylinder Ib/ft®

5. Dry density = ([4] x 100) + (100 +[12]) Ib/ft3

Moisture determination

6. Container no. g

7. Weight of container plus moist soil g

8. Weight of container plusdry soil g

9. Weight of moisture = [7]—[8] g

10. Weight of container g

11. Weight of dry soil = [8]- [10] g

12. Moisture content = ([9] + [11]) x 100 %

ASTM Standard D698 D D1557 D Method

Volume of cylinder fts
Procedure data: weight of hammer Ib, drop
Completed by Date

Checked by Date

in, number of lifts

Computed by

Date

Recorded by

Date




Standard (ASTM D-698), method
Modified (ASTM D-1557), method

U.S. Departmentof Agriculture Page 20f2
Natural Resources Conservation Service

NEH 645 WS84 REFERENCE DENSITY COMPACTION CURVE

ASTM D698 and D1557

Project name Site no. Location

Field sample no. Location of material Depth
Geologic origin Tested at, Approved by Date
Classification LL PL Curve no. of

Maximun particle size in test
Specific gravity (Gg) - No. 4
+ No.4

Maximumy, 1b/ft?

Optimum moisture %
Natural moisture %

Density of compacted soil (Ib/ft?)

Moisture content (% of dry weight)

Remarks

Zero air voids curve: Wsat=((ywly d) - (1/Gy) x 100 | v, ~density of water (62.4 1b/ft3) |y .~ a chosen dry density
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NEH 645 WS 8.5 Moisture Correction Determination

Worksheet 8.5 wascreated asaconvenientplace forrecording the soil moisture from five ASTM standards. This
may be helpful in tracking moisture tests that were not part of an associated compaction test or for comparing
theresultsinordertodetermine a moisture correction.

Most reference moisture tests (i.e. moisture tests used to develop the Proctor curve) are performed using the
oven dry method (ASTM D2216). Results obtained from ASTM D2216 are considered tobe the most accurate.
Allother tests approximate the soil moisture content. Field testing using other methods may result in consis-
tent values above or below the oven dry moisture. A correlation between results from other methods and those
obtained by ASTM D2216 mayberequired. Thisform will allow the usertocapture data, makethatcomparison,
and compute a correction.

The following information is recorded or computed on this worksheet:

Step 1 Recordthetestnumber, date, Proctor curvenumber, andlocation of the testinthe appropriate
column.

Steps 2—6 apply to ASTM D2216, D4959, and D4643
Step 2 Weighandrecord the massofthe moist sample and container (WW).
Step 3 Weighandrecord the mass of the dry sample and container (DW).
Step 4 Record the previously determined massofthe container (TW).
Step 5 Compute the moisture content. w%=[(WW-DW)+(DW-TW)] x 100
Step 6 Enterthetest methodusedtoobtainthemoisturecontent.
Oven (ASTMD2216)
Direct heat (ASTM D4959)
* Microwave (ASTM D4643)
Carbide (ASTMD4944)
* Nuclear (ASTM D6938)

Step 7 Enterthereference moisture and test method. In most cases this will be the oven dry method
(ASTM D2216). In some circumstances, a microwave test (ASTM D4643) may be substituted if the
oven dry method isunavailable.

Step 8 Compute the moisture correction.
moisture correction = reference moisture — test moisture content.

(210-645-H, Amend. 84, Oct 2018) B-8.5-1
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.5

MOISTURE CORRECTION DETERMINATION

Kind of material SM Location Haley, OK Owner Jo Mackenz ie
Project name Rusty Creek Site no. 11
Contract no. 52-7335-4-104 Contractor Ramp constru ction
Test | Date of | Proctor Location of test ) ) . Moisture Test Reference | Reference | Moisture
: - ww'| DW' | TW' | content 5 | moisture test |correction| Tested b
no. test no. Station Offset Elevation 2 | method 3 4 y
(X) () @ | @] @] @ | (%) | method” | (%)
104 19/14/14| FC#3 7+00 10'R 916.5 610 | 573.5| 268 12.0 Oven — — J. Smith
104 19/14/14| FC#3 7+00 10'R 916.5 610 | 569.9| 269 13.3 Direct 12.0 Oven -1.3 J. Smith
104 19/14/14| FC#3 7+00 10'R 916.5 | ——|——| 12.8 | Carbide 12.0 Oven -0.8 J. Smith
104 19/14/14| FC#3 7+00 10'R 916.5 610 | 572.9| 268 12.2 |Microwave| 12.0 Oven -0.2 J. Smith
104 19/14/14| FC#3 7+00 10'R 916.5 | ——) ——| 13.0 | Nuclear| 12.0 Oven -1.0 J.Smith

"WW-Weight of moistsample and container

[(WW-DW) + (DW-TW)] x 100

DW=Weight of dry sample and container

TW=Weight of container

*Test methods: Oven (ASTM D2216), direct heat (ASTM D4959), microvave (ASTM D4643), carbide (ASTM D4944), or nuclear (ASTM D6938)
“Moisture correction = reference moisture - test moisture content
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.5

MOISTURE CORRECTION DETERMINATION

Kind of material Location Owner
Projectname Site no.
Contractno. Contractor
Location of test Moisture Reference | Reference [ Moisture
Test | Date of | Proctor 1 1 1 Test ; test fi
Station Offset Elevation | WW'| DW' [ TW content thod" moisture es correction| Tested by
no. | ftest | no. X) ) @ | @ @ @ | @ |™ (%) | method® | (%)

'WW-Weightof moistsample and container  DW=Weightofdrysampleand container - TW=Weight of container

2[(WW-DW) + (DW-TW)] x 100

*Test methods: Oven (ASTM D2216), direct heat (ASTM D4959), microvave (ASTM D4643), carbide (ASTM D4944), or nuclear (ASTM D6938)
“Moisture correction = reference moisture - test moisture content
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NEH 645 WS 8.6 Earthfill Construction Report

The Earthfill Construction Report serves as a methodical way to record all relevant information regarding the
soil materials, borrow, processing and compaction of earthfill. A detailed account of the earthfill processing
information might be helpfulinthe eventof possible disputesorclaims and alsoin training. At any time that
additionaldocumentation beyond whatisusuallyrecordedinthejob diaryisdesired, Worksheet 8.6 provides
guidanceandanorganizedplacetorecordthatinformation.

The following information is recorded (as applicable) on this two-page worksheet:

Description of equipment
Step 1  Entertheborrowlocation.
Step 2 Listtheequipmentusedtoexcavateborrow and transportittothefilllocation.

Step 3 Listtheequipmentusedonthefilltoprocessthe material priortocompaction. Include equipment
for spreading and leveling, raking, disking and adding water.

Step 4  List the compaction equipment. Include the type, model number and any relevant features.

Description of Material Processing and Compaction Operations
Step 5 Entertheborrowlocation.
Step 6  Enter an in-place density test that represents the processing and compaction operations described.
Step 7 Describe the processbeing used to excavate borrow and transportit to the fill.

Step 8 Describetheplacementandcompactionoperationsbylistingtheequipmentbeingused, use, se-
quenceofoperations, lift thickness, and any otheroperationsthat would constitute the completion
of onelift.

Description of Materials
Step 9  Entertheborrowlocation.
Step 10 Enter the Proctor curve associated with this borrow material.
Step 11 Enter an in-place density test that represents the material being described.
Step 12 Enter the location where this earthfill is being placed.
Step 13 Enter the USCS classification for this soil.
Step 14 For rock materials, record the hardness and bulk density.

Step 15 Record an estimated average gradation for the material before and after compaction.

(210-645-H, Amend. 84, Oct 2018) B-8.6-1
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U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service
NEH 645 WS 8.6
EARTHFILL CONSTRUCTIONREPORT
Kind of material SM Location Haley, OK Owner__Jo Mackenz ie
Project name____ Rusty Creek Site no. 11 Completed by C Raye Date  9-23-14
Contractno.__ 52-7335-4-104 Contractor Ramp constru ction
Description of Equipment
. . . . . Compaction equipment (type, total weight,
Borrow source Equipment for processing and Equipment for processing on the fill | 5 erage pressure-roller dimension, number and

excavating borrow

(ranking, grading, disking etc.)

area of tamping feet or tires)

4+00 Grid C Acme 723 Elevating

scraper (2)

Acme J7 dozer (spreading)
36 in disk w/tractor

Acme RR-563 Pad-foot roller

25,800 Ib

Drumwidth 7.0 ft

Drumdiameter 5.1 ft

Centrifugal force low 25,000 Ib
high 50.000 Ib

Description of Material Processing and Compaction Operations

Borrow source In-place density Equipment f(_)r processing and Placement and c_ompa_ctior} on fill (equipment, number of passes,
test no. excavating borrow sequence of operations, lift thickness before and after treatment, etc.)
4+00 Grid C 22 Acme 723 elevating (1) Spreadingw/J7dozer (9in)

scraper (2)

(2) Water wagon- 2 passes

(3) Disk-3passes

(4) Roller-RR-5634passes (6in)
(5) Disk-lightly scarity
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U.S. Department of Agriculture

Natural Resources Conservation Service

NEH 645 WS 8.6

DESCRIPTION OF MATERIALS

Page 2 of 2

In-place

Earthfill

Gravel and rock

Average gradatation for each borrow group and
in-place tests for specific processing and
compaction operations

Borrow Proctor : : USCS
source | curve no. density location classification Bulk As dumped on fill, After compaction;
test no. or zone Hardness | = oncit percent passing sieve percent passing sieve
y (maximum size 6 in, (maximum size 6 in,
3in, 1%in, %in, no. 4) 3in, 1% %in, no. 4)
4+00 FC #3 32 8+00 20'L CH N/A N/A 50% Passing no. 4 100% Passing no. 4
grid C
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.6

Kind of material

Page 1 of 2

EARTHFILL CONSTRUCTION REPORT

Location Owner
Project name Site no. Completed by Date
Contractno. Contractor
Description of Equipment
. . . . . Compaction equipment (type, total weight,
Borrow source Equipment for processing and Equipment for processing on the fill | 5 6rage pressure-roller dimension, number and
excavating borrow (ranking, grading, disking etc.) area of tamping feet or tires)
Description of Material Processing and Compaction Operations
Borrow source In-place density Equipment for processing and Placement and compaction on fill (equipment, number of passes,

test no.

excavating borrow

sequence of operations, lift thickness before and after treatment, etc.)




U.S. Departmentof Agriculture Page 2 of 2
Natural Resources Conservation Service

NEH 645 WS 8.6

DESCRIPTION OF MATERIALS

Average gradatation for each borrow group and
in-place tests for specific processing and
compaction operations

Gravel and rock

Borrow Proctor IcT éﬁlﬁ? Ilzoigggrl]l uscs ] ]
source curve no. classification Bulk As dumped on fill, After compaction;

test no. or zone Hardness density percent passing sieve percent passing sieve
(maximum size 6 in, (maximum size 6 in,
3in,1%in, %in, no. 4) 3in, 1% %in, no. 4)
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NEH 645 WS 8.7 Bulk Sand Density Determination and Calibration of
Cone and Base Plate for ASTM D1556

The sand-cone test uses a standard apparatus todetermine the volume of soil excavated from compacted fill by
replacing it with sand of known bulk density. Worksheet 8.7 was developed to provide an organized way tore-
cord and compute the information necessary to determine the bulk density of the sand and to calibrate the cone
and plate used in the sand-cone moisture-density test.

Twoofthe variablesin this test that change periodically are the bulk density of the sand and the volume of the
apparatus. The sourceof the sand, contamination, and humidity can affect thebulk density ofthe test sand. Itis
recommended that the sand bulk density be determined initially, at regular intervals, and when there is a signifi-
cant change in humidity.

The sand-cone apparatus (cone and base plate) will contain a volume of sand that is not part of the volume of
soilremoved. This mustbe subtracted from the total to determine the test volume. This value will be different
foreach apparatus and canchange over time through use of the equipment and changesin the bulk density of
the sand. This calibration should be completed each time thereis a changein the bulk density of the sand.

ASTMD1556,AnnexA1(Calibrationof Sand Cone Apparatus) and A2 (Calibration of Density Sand), describe
theseproceduresindetail. Theseinstructions areno substitute forthefull text of the standard. Referto ASTM
D1556 for acomplete description of the procedures.

Bulk Density of Sand (Method A)

This is the preferred method.

Step 1  Enterthe predetermined volume of the mold (or container) used. If a Proctor mold is used, work-
sheet 8.3 can be used to determine the volume of the mold.

Step 2 Record theinitial massofthejar (usually with cone attached) and sand.
Step 3 Recordthefinal massofthejarandsand.

Step 4 Compute the massof the sand retained in the cone, plate, and mold. [2] - [3]
Step 5 Enterthepredetermined massofthesandretainedintheconeandplate.
Step 6 Compute the massof the sand retained in the mold. [4] —[5]

Step 7 Compute the bulk density of the sand. [6] +[1]

Complete this test three times and determine the average. The maximum variation between any one test and the
average should not exceed one percent.

Bulk Density of Sand (Method B)

(Note: A sample worksheet is not provided for Method B.)
Step 1  Enterthepredeterminedvolumeofthemold.
Step 2 Record the mass of the mold empty.

(210-645-H, Amend. 84, 0ct 2018) B-8.7-1
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NEH 645 WS 8.7 Bulk Sand Density Determination and Calibration
of Cone and Base Plate for ASTM D1556—continued

Step 3 Recordthe massofthe mold filled with sand.
Step 4 Compute the mass of the sand in the mold. [2] —[3]
Step 5 Compute the bulk density of the sand. [4] +[1]

Complete this test three times and determine the average. The maximum variation between any one test and the
average should not exceed one percent.

Weight of sand in cone and plate
Step 1 Weighandrecordtheinitialmassofthejarandsand.
Step 2 Weighandrecord thefinal massofthejarand sand.
Step 3 Compute the mass of the sand required tofill the cone and base plate. [1] - [2]
Complete this test three times and determine the average. The maximum variation between any one test and the

average should not exceed one percent. The final value represents the mass of sand that will be subtracted dur-
ing subsequent ASTM D1556 moisture-density tests.

Useful conversions:

11b=453.6¢
28,317 cm?®= 1 ft?

B-8.7-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.7

U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service

NEH 645 WS 8.7

BULK SAND DENSITY DETERMINATION AND
CALIBRATION OF CONE AND BASE PLATE FOR

ASTM D1556
Project name __Pine River Watershed #2 Location __Pine Mountain, GA 3
Contractor Martin Const. Contractno. ____12-13-108 Testno. _ 1
Material source __Soil Test Co. Tested by R. White Date 4/10/15
Bulk density of sand (Method A)
Trial 1 Trial 2 Trial 3 Avg.
1. Volume of mold, (predetermined) fit3 0.075 0.075 0.075
2. Initial weight of jar + sand Ib 16.49 16.31 16.61
3. Final weight of jar + sand Ib 4.82 4.72 5.00
4. Weight of sand in cone, plate & mold [2] —[3]___Ib 11.67 11.59 11.61
5. Weight of sand in cone & plate (predetermined)___Ib 4.24 4.24 4.24
6. Weight of sand in mold [4] — [5] Ib/ft3 7.43 7.35 7.37
7. Bulk density of sand [6] + [1] lo/ft3 99.1 98.0 98.3 98.4
Trial 1 Trial 2 Trial 3
Percent difference from average 0.7 0.4 0.1
% Difference from avg. = [(avg. of 3 trials — Trial # ) / avg. of 3 trials] x 100
(Trials should not exceed 1% difference from the average.)
Weight of sand in cone & plate
Trial 1 Trial 2 Trial 3 Avg.
1. Initial weight of jar + sand Ib 17.20 12.96 8.73
2. Final weight of jar + sand Ib 12.96 8.73 4.48
3. Weight of sand in cone and plate [1] — [2] Ib 4.24 4.23 4.25 4.24
Trial 1 Trial 2 Trial 3
Percent difference from average 0 0.2 0.2

% Difference from avg. = [(avg. of 3 trials — Trial #___) / avg. of 3 trials] x 100
(Trials should not exceed 1% difference from the average.)

(210-645-H, Amend. 84, 0ct 2018) B-8.7-3
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Sample NEH 645 WS 8.7—continued

U.S. Department of Agriculture Page 2 of 2
Natural Resources Conservation Service
NEH 645 WS 8.7
BULK SAND DENSITY DETERMINATION AND
CALIBRATION OF CONE AND BASE PLATE FOR
ASTM D1556
Project name Location
Contractor Contract no. Test no.
Material source Tested by Date
Bulk density of sand (Method B)
Trial 1 Trial 2 Trial 3 Avg.
L. olume of mold, (predetermined) ft®
2. Weight of mold Ib
3. Weight of sand & mold Ib
4. Weight of sand in mold [3] - [2] b
5. Bulk density of sand [4] = [1] Ib/ft
Trial 1 Trial 2 Trial 3
Percent difference from average

% Difference from avg. = [(avg. of 3 trials —Trial #___ ) / avg. of 3 trials] x 100
(Trials should not exceed 1% differencefrom the average.)

B-8.7-4 (210-645-H, Amend. 84, Oct 2018)
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NEH 645 WS 8.7
BULK SAND DENSITY DETERMINATION AND
CALIBRATION OF CONE AND BASE PLATE FOR
ASTM D1556
Project name Location
Contractor Contract no. Test no.
Material source Tested by Date
Bulk density of sand (Method A)
Trial 1 Trial 2 Trial 3 Avg.
1. Volume of mold, (predetermined) it
2. Initial weight of jar + sand Ib
3. Final weight of jar + sand Ib
4. Weight of sand in cone, plate & mold [2] —[3]___Ib
5. Weight of sand in cone & plate (predetermined)____Ib
6. Weight of sand in mold [4] — [5] Ib/ft
7. Bulk density of sand [6] + [1] Ib/ft3
Trial 1 Trial 2 Trial 3
Percent difference from average
% Difference from avg. = [(avg. of 3 trials — Trial #___) / avg. of 3 trials] x 100
(Trials should not exceed 1% difference from the average.)
Weight of Sand in Cone & Plate
Trial 1 Trial 2 Trial 3 Avg.
1. Initial weight of jar + sand Ib
2. Final weight of jar + sand Ib
3. Weight of sand in cone and plate [1] — [2] Ib
Trial 1 Trial 2 Trial 3
Percent difference from average

% Difference from avg. = [(avg. of 3 trials — Trial #___ ) / avg. of 3 trials] x 100
(Trials should not exceed 1% difference from the average.)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.7

BULK SAND DENSITY DETERMINATION AND
CALIBRATION OF CONE AND BASE PLATE FOR

Page 2 of 2

ASTM D1556
Project name Location
Contractor Contract no. Test no.
Material source Tested by Date

Bulk density of sand (Method B)

Trial 1 Trial 2 Trial 3 Avg.
L volume of mold, (predetermined) ft®
2. Weight of mold Ib
3. Weight of sand & mold b
4. Weight of sand in mold [3] - [2] b
5. Bulk density of sand [4] = [1] Ib/ft3
Trial 1 Trial 2 Trial 3
Percent difference from average

% Difference from avg. = [(avg. of 3 trials —Trial # ) / avg. of 3 trials] x 100
(Trials should not exceed 1% difference from the average.)
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NEH 645 WS 8.8 In-Place Moisture-Density Determination: Sand-
Cone Method ASTM D1556

The sand-cone method of moisture-density determination is described in ASTM D1556. These instructions are
no substitute for the complete description in the standard. The sand-cone method is one of several procedures
for determining the in-place density of soils. The rationale of most of these methodsis the same. An amount of
soilis excavated and saved in an air-tight container so that the mass of the soil and the moisture content can
bedetermined. Theremaining variableisthe volumethatsoil occupied. Inthe sand-cone method, thisvolume
isdeterminedbyreplacing thesoilwithasand of knownbulk density usingastandard apparatusandstandard
procedures.

Worksheet 8.8 consists of two pages. The first page allows entry of the location information, the specification
requirementsandthe testresultsforfourseparate tests. Thetest dataisrecorded andresultscomputed onthe
second page.

Page 1 of 2

Step 1  Enterthetestnumber, date,location of the test,location and depth from which borrow (i.e. mate-
rial being tested) was taken, and USCS material classification.

Step 2 Enterthe size of the sand cone used for this test.
Step 3 Enterthe test number and date for each of the tests conducted.
Step 4 Copytherequired percent moisturerangeand percentcompactionfromthecontractprovisions.

Step 5 Uponcompletionofthetest, returntothispagetoinputthetestresults: percent moisture fromthe
test, the dry density from the test, the laboratory or field curve number applicable for this soil, the
maximum dry density from the proctor curve, and the percentcompaction determined.

Step 6 Indicateintheremarksanyunusualconditionsofnoteandactionstakenifatestfails.

Page 2 of 2

Volume determination

Record the test number in the appropriate column. This should correspond with a test number from page 1

Step 1 Enterthepredeterminedbulk density ofthe sand used forthistest. The bulk density of the sand
must be computed initially and any time there is an appreciable change in humidity. The procedure
isfoundin Annex A2 of ASTM D1556. Worksheet 8.7 can be used to determine bulk density of the
sand.

Step 2 Weighandrecordtheinitial massofthe sand, cone, and container.
Step 3 Weighandrecordthefinal massofthesand,cone, andcontainer.

Step 4 Compute the mass of the sand in the mold, plate, and cone. [2] —[3]

(210-645-H, Amend. 84, 0ct 2018) B-8.8-1
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NEH 645 WS 8.8 In-Place Moisture-Density Determination: Sand-
Cone Method ASTM D1556—continued

Step 5 Enterthepredetermined massofthesandintheplate and cone. The procedure forobtainingthis
valueisfoundin Annex A1of ASTM D1556. Worksheet 8.7 can alsobe used todetermine thisvalue.
Itshouldbedeterminedforeachapparatusused,atregularintervalsand any timethebulk density
ofthesandchanges.

Step 6 Compute the mass of the sand in the hole. [4] - [5]
Step 7 Compute the volume of the hole. [6] + [1]

Moisture Determination
Enterthecontainer numberfor the moisture samplein the appropriatecolumnandchecktheboxindicating
how the moisture samplewasdried.

Step 8 Weighandrecordthe massofthe moist sampleand container.

Step 9 Weighandrecordthe massofthe dry sample andcontainer.

Step 10 Compute the mass of the moisture. [8] —[9]

Step 11 Enter the predetermined mass of the container.

Step 12 Compute the mass of the dry sample. [9] — [11]

Step 13 Compute the moisture content. ([10] + [12]) x 100

Step 14 Enter the correction factor for ignition if direct heatis being used. Determine a correction factor
for microwave drying.

Step 15 Compute the corrected moisture content. [13] — [14]

Density Determination
Enterthecontainernumber for the density sample. Thiscontainsallofthe material excavated fromthehole
wherethedensity test wasconducted.
Step 16 Weigh and record the mass of the moist sample excavated from the test hole plus its container.
Step 17 Enter the predetermined mass of the container.
Step 18 Compute the mass of the moist sample. [16] —[17]
Step 19 Compute the wet density. [18] +[7]
Step 20 Compute the dry density. [19] + (1 + ([15] + 100))
Step 21 Enter the maximum dry density from the compaction curve.

Step 22 Compute the percent compaction. ([20] + [21]) x 100

B-8.8-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.8

U.S. Department of Agriculture
Natural Resources Conservation Service

Page 1 of 2

NEH 645 WS 8.8
IN-PLACE MOISTURE-DENSITY DETERMINATION:
SAND CONE METHOD
ASTM D1556

Location __Faye, TX

Project name _ Cameron Creek
_52-7335-7-140

Tested by _R. Smith

Site no. 14B

Contract no. Contractor __Greasy Creek Const.

Computed by __R. Smith

Checked by M. White

Test Date Stati Locgt]::ntof tEStEI " Borrow source, location,| USCS field classification
no. ation se evation and depth ASTM D2487
(X) () 2) P
5 8/29/14 3+50 L10ft | 1,201.5 7+00 Grid A 5-7 ft ¢
Size of sand cone  6in
Spec. requirements Test results
E%St Date Moisture Compaction | Moisture | Dry density | Curve | Maximum dry | Compaction
’ (%) (%) (%) (Ib/ft3) no. density (Ib/ft%) (%0)
-1+3
5 |8/29/14 (16.1-20.1) 95 18.1 102.6 FC4 105.5 97.2
Remarks

(210-645-H, Amend. 84, 0ct 2018)
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Sample NEH 645 WS 8.8—continued

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.8

IN-PLACE MOISTURE-DENSITY DETERMINATION:

SAND CONE METHOD

Page 2 of 2

ASTM D1556
N Test no.
Volume determination 5
L Bulk density of sand (predetermined) Ib/ft 98.5
2. Initial weight of sand, cone, and container Ib 16.70
3. Final weight of sand, cone, and container Ib 4.80
4. Weight of sand in hole, plate, and cone = [2] —[3] Ib 11.90
5. Weight of sand in plate plus cone (predetermined) Ib 424
. . 7.66
6. Weight of sand in hole = [4] — [5] Ib
7 \/nhima nf hnla = TR1T = T11 £#3 0.078
Moisture determination 3 Contal‘ner .
Sample tested using: direct heat oven ___ microwave _v
8. Weight of moist sample and container g 401.3
9. Weight of dry sample and container g 354.1
10. Weight of moisture = [8] — [9] g 47.2
11. Weight of container g 93.1
12. Weight of dry sample = [9] — [11] g 261.0
13. Moisture content = ([10] + [12]) x 100 % 18.1
14. Correction % B
15. Corrected moisture content = [13] — [14] % 18.1
Density determination 7 Container no.
16. Weight of moist sample plus container b 10.18
17. Weight of container b 0.73
18. Weight of moist sample=[16] — [17] b 9.45
19. \Wet density = [18] + [7] lb/ft® 121.2
20. Dry density = [19] = (L + ([15] + 100)) Ib/ft: 102.6
21. Maximum dry density from compaction curve Ib/ft 105.5
. 97.2
N9 A ntuial 0L AArAnAA tinn /TONT - 21T v 1NN ~
B-8.8-4 (210-645-NEH, Amend. 84, Oct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

Page 1 of 2

NEH 645 WS 8.8

IN-PLACE MOISTURE-DENSITY DETERMINATION:
SAND CONE METHOD

ASTM D1556
Location Site no.
Project name
Contract no. Contractor
Tested by Computed by Checked by
Test Date Stat Loc?)t;?ntof test — Borrow source, location, | USCS field classification
ation se evation
no. and depth ASTM D2487
(X) v 2) P
Size of sand cone
- Spec. requirements Test results
n«(a)st Date Moisture Compaction | Moisture | Dry density | Curve | Maximum dry | Compaction
' (%) (%) (%) (Ib/ft3) no. density (Ib/ft%) (%)

Remarks




U.S. Departmentof Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.8

IN-PLACE MOISTURE-DENSITY DETERMINATION:

SAND CONE METHOD

Page 2 of 2

ASTM D1556
Volume determination Testno.

1. Bulk density of sand (predetermined) Ib/ft®

2. Initial weight of sand, cone, and container Ib

3. Final weight of sand, cone, and container Ib

4. Weight of sand in hole, plate, and cone = [2] — [3] Ib

5. Weight of sand in plate pluscone (predetermined) Ib

6. Weight of sand in hole = [4] - [5] Ib

7. Volume of hole = [6] = [1] 3

Moisture determination

Container no.

Sample tested using: direct heat oven _ microwave

8. Weight of moist sample and container g
9. Weight of dry sample and container g
10. Weight of moisture = [8]-[9] g
11. Weight of container g
12. Weight of dry sample = [9] - [11] g
13. Moisture content = ([10] + [12]) x 100 %
14. Correction %
15. Corrected moisture content = [13] - [14] %

Density determination

Container no.

16. Weight of moist sample plus container b
17. Weight of container b
18. Weight of moist sample=[16]-[17] Ib
19. Wet density = [18] +[7] Ib/ft?
20. Dry density = [19] + (1 + ([15]+ 100)) lo/ft®

21. Maximum dry density from compaction curve
22. Actual % compaction ([20] + [21]) x 100 %
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NEH 645 WS 8.9 In-Place Moisture-Density Determination: Rubber
Balloon Method ASTM D2167

The rubber balloon method of moisture-density determination is described in ASTM D2167. These instructions
are no substitute for the complete description in the standard. The rubber balloon method is one of several
procedures for determining the in-place density of soils. The rationale of most of these methodsisthe same.
Anamountofsoilisexcavated and savedin an air-tight container so that the mass ofthe soil and the moisture
content canbe determined. The remaining variable is the volume that soil occupied. In the rubber balloon
method, thisvolumeis determined by inflating a rubber balloon with waterinto the voided area and measur-
ingthe amountof waterrequired toinflate the balloon. Thetestisconducted using astandard apparatus and
standard procedures.

Worksheet 8.9 consists oftwo pages. The first page allows entry of thelocationinformation, the specification
requirements and the test results for four separate tests. The second page is where informationis recorded
aboutthetestand computethenecessaryvalues.

Page 1 of 2

Step 1  Enterthetestnumber, date, location of the test, location and depth from which borrow (i.e. mate-
rial being tested) was taken, and USCS material classification.

Step 2 Again record the test number and date.
Step 3  Copytherequired percentmoisturerange and percentcompactionfromthespecifications.

Step 4 Uponcompletionofthetest, returntothispagetoinputthetestresults: percent moisture from
the test, dry density from the test, laboratory or field Proctor curve number applicable for this
soil, maximum dry density from the Proctor curve, and percent compaction determined.

Step 5 Indicateintheremarksanyunusualconditionsofnote and actionstakenifatestisshowntofail.

Page 2 of 2
Volume Determination

Record the test number in the appropriate column. This should correspond with a test number from page
Step 1  Record the final reading from the volume indicator.
Step 2 Record the initial reading from the volume indicator.

Step 3 Compute the volume of the hole. [1] - [2]
Moisture Determination

Enterthecontainer number foryour moisture sampleinthe appropriate column and check theboxindicating
howthe moisture samplewasdried.

Step 4 Weighandrecordthe massofthe moistsampleandcontainer.

Step 5 Weighandrecordthe massofthedrysampleandcontainer.

(210-645-H, Amend. 84, 0ct 2018) B-8.9-1
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Step 6
Step 7
Step 8
Step 9

B-8.9-2

NEH 645 WS 8.9 In-Place Moisture-Density Determination: Rubber
Balloon Method ASTM D2167—continued

Compute the mass of the moisture. [4] —[5]
Enter the predetermined mass of the container.
Compute the mass of the dry sample. [5]—[7]
Compute the moisture content. ([6] + [8]) x 100

Step 10 Enter the correction factor for ignition if using direct heat. Determine a correction factor for micro-

wave drying.

Step 11 Compute the corrected moisture content. [9] — [10]
Density Determination
Enterthecontainernumber for your density sample. Thiscontainsallofthe material excavated fromthehole
where the density testisbeing conducted.
Step 12 Weigh and record the mass of the moist sample excavated from the test hole plus the container.
Step 13 Enter the predetermined mass of the container.
Step 14 Compute the mass of the moist sample. [12] —[13]
Step 15 Compute the wet density. [14] + [3]
Step 16 Compute the dry density. [15] + (1 + ([11] = 100))
Step 17 Enter the maximum dry density from the compaction curve.

Step 18 Compute the percent compaction. ([16] + [17]) x 100

(210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.9

U.S. Department of Agriculture

Page 1 of 2
Natural Resources Conservation Service
NEH 645 WS 8.9
IN-PLACE MOISTURE-DENSITY DETERMINATION:
RUBBER BALLOON METHOD
ASTM D2167
Location __West Hollow, WV Site no. 3
Project name __Rooty Creek Watershed
Contract no. _210-108-007 Contractor _ McCoy Const. Co.
Tested by __R. Miller Computed by __R. Miller Checked by _ M. Hunter
Test Date - Location of test - Borrow source, location, USCS
no. St?;('g’” O(f\f(s;at Ele\(/gt)lon and depth Material classification
3 5/2/15 | 5+50 9] 1,186.5 Area#1 5-8ft ML
Spec. requirements Test results
-Ir_]?t Date Moisture Compaction | Moisture | Dry density | Curve |Maximum dry Compaction
' (%) (%) (%) (Ib/ftd) no. | density (Ib/ft%) (%)
+2
3 |5/2/15 (17-21) 95 18.9 101.9 FC# 5 109.4 93.1
Remarks

(210-645-H, Amend. 84, 0ct 2018) B-8.9-3
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Sample NEH 645 WS 8.9—continued

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.9

IN-PLACE MOISTURE-DENSITY DETERMINATION:
TEST DATA FOR THE RUBBER BALLOON METHOD

Page 2 of 2

ASTM D2167
Volume Determination 3 Test No.
L Final reading ft® 0.0520
2. Initial readi i 0.0124
nitial reading 00396
3. Volume of hole = [1] - [2] 3
Moisture Determination 5 ContalTer No.
Sample tested using: direct heat oven ___ microwave V¥
4. Weight of moist sample and container g 259.64
5. Weight of dry sample and container g 221.52
6. Weight of moisture = [4] — [5] g 38.12
7. Weight of container g 20.21
8. Weight of dry sample = [5] - [7] g 201.31
9. Moisture content = ([6] + [8]) 100 % 18.9
10. Correction % -
11. Corrected moisture content = [9] - [10] % 18.9
. A i No.
Density Determination > Container No
12. Weight of moist sample plus container b 5.25
13. Weight of container Ib 0.45
14. Weight of moist sample = [12] — [13] Ib 4.80
15. Wet density = [14]+ [3] Io/ft’ 121.2
16. Dry density = [15] + (1 + ([L1] + 100)) S
17. Maximum dry density from compaction curve Ib/fte 109.4
18. Actual % compaction ([16] + [17]) x 100 % 93.1

B-8.9-4 (210-645-H, Amend. 84, Oct 2018)



U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service

NEH 645 WS 8.9

IN-PLACE MOISTURE-DENSITY DETERMINATION:
RUBBER BALLOON METHOD

ASTM D2167
Location Site no.
Project name
Contract no. Contractor
Tested by Computed by Checked by
Location of test ,
Test Date Station Offset Elevation Borrow source, location, USCS
I vati . e .
no. (X) Y) 2 and depth Material classification
Spec. requirements Test results
Ifft Date Moisture Compaction | Moisture | Dry density | Curve |Maximum dry | Compaction
' (%) (%) (%) (Ib/ft3) no. density (Ib/ft%) (%)

Remarks




U.S. Department of Agriculture Page 2 of 2
Natural Resources Conservation Service

NEH 645 WS 8.9

IN-PLACE MOISTURE-DENSITY DETERMINATION:
TEST DATAFOR THERUBBER BALLOON METHOD

ASTMD2167

Volume Determination Test No.
L Final reading ft®
2- |nitial reading ft®
3. Volume of hole = [1]-[2] ft*

Moisture Determination | ContalTer No.
Sample tested using: direct heat oven _ microwave
4. Weight of moist sample and container g
5. Weight of dry sample and container g
6. Weight of moisture = [4] — [5] g
7. Weight of container g
8. Weight of dry sample =[5]-[7] g
9. Moisture content = ([6] + [8]) 100 %
10. Correction %
11. Corrected moisture content = [9] — [10] %

Density Determination Container No.
12. Weight of moist sample plus container b
13. Weight of container Ib
14. Weight of moist sample = [12] — [13] b
15. Wet density = [14]+ [3] Ib/ft®
16. Dry density = [15] + (1 + ([11] + 100)) Ib/ft?
17. Maximum dry density from compaction curve Ib/ft3
18. Actual % compaction ([16] =+ [17]) x 100 %
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NEH 645 WS 8.10 In-Place Moisture-Density Determination: Calibrat-
ed Cylinder Method ASTM D2937

The drive-cylinder method of moisture-density determination is described in ASTM D2937. These instructions
are no substitute for the complete description in the standard. The drive-cylinder method is one of several
procedures for determining the in-place density of soils. The rationale of most of these methods is the same.
Anamountofsoilis excavated and savedin an air-tight container so that the mass ofthe soil and the moisture
contentcanbedetermined. Theremainingvariableisthevolumethatsoiloccupied.Inthedrive-cylindermeth-
od, thisvolume hasbeen predetermined as the volume of the calibrated cylinder thatis driven into the soil and
trimmed flush on each end. The volume of soil tested is thereby equal to the inside volume of the cylinder.

This is the most straight-forward of the mechanical moisture-density tests. Its shortcoming is that it is not appro-
priate for organicsoils that compress easily, soils with appreciable amounts of gravel and low plasticity, or soils
that arenot retained in the cylinder once it has been extracted. This method almost always results in density
values that are slightly higher than values obtained from other methods. This is because driving the cylinder into
thefilltendsto densify the soilnearestthecylinder.

Worksheet 8.8 consists of two pages. The first page allows entry of the location information, specification re-
quirements, and testresults for four separate tests. The second pageisused torecord information aboutthe test
and compute necessary values.

Page 1 of 2

Step 1  Enterthetestnumber, date, location ofthe test,location and depth from which test sample was
taken, and the USCS material classification.

Step 2 Enter the size of the sand cone used for this test.
Step 3 Again enter the test number and date.
Step 4  Copytherequired percent moisturerange andcompaction from thecontractprovisions.

Step 5 Uponcompletionofthetest, returntothispagetoinputthetestresults: percent moisturefromthe
test, dry density from the test, laboratory or field curve number applicable for this soil, maximum
dry density from the Proctorcurve and percentcompaction determined.

Step 6 Indicateintheremarksanyunusualconditionsofnote and actionstakenifatestisshowntofail.
Page 2 of 2

Volume Determination

Record the test number in the appropriate column. This should correspond with a test number from page 1

Step 1 Enterthepredeterminedvolumeofthecylinder. The procedurefordeterminingthecylindervol-
umeisfoundin AnnexA1lofASTM D2937.

(210-645-H, Amend. 84, 0ct 2018) B-8.10-1
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Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8

Step 9

B-8.10-2

NEH 645 WS 8.10 In-Place Moisture-Density Determination: Calibrat-
ed Cylinder Method ASTM D2937—continued

Moisture Determination

Enterthecontainer number for the moisture sampleinthe appropriate columnandcheck theboxindicating
how the moisture sample wasdried.

Weigh and record the mass ofthe moist sample and container.
Weigh andrecord the massofthe dry sample and container.
Compute the mass of the moisture. [2] —[3]

Enter the predetermined mass of the container.

Compute the massofthe dry sample. [3]—[5]

Compute the moisture content ([4] = [6]) x 100

Enter the correction factor forignition ifusing direct heat. Determine a correction factor for micro-
wave drying.

Compute the corrected moisture content. [7]—[8]

Density Determination

Enter the number of the calibrated cylinder used.
Step 10 Weigh and record the mass of the moist sample and the cylinder
Step 11 Enter the predetermined mass of the cylinder.
Step 12 Compute the mass of the moist sample. [10] —[11]
Step 13 Compute the wet density. [12] +[1]
Step 14 Compute the dry density. [13] + (1 + ([9] =~ 100))
Step 15 Enter the maximum dry density from the compaction curve.

Step 16 Compute the percent compaction. ([14] + [15]) x 100

(210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.10

U.S. Department of Agriculture

Page 1 of 2
Natural Resources Conservation Service
NEH 645 WS 8.10
IN-PLACE MOISTURE-DENSITY DETERMINATION:
CALIBRATED CYLINDER METHOD TEST RECORD
ASTM D2937

Location __French Town, WV Site no. 3
Project name __Middle Fork Watershed
Contract no. _12-10-400 Contractor __Reed Const.
Tested by __M. Hunter Computed by B, Dillard Checked by _ F Sams

Test Date Stat Locgtfifontof test Elovation Borrow source, location, USCS

ation se . e
no. X) ) ) and depth Material classification
5 4/10/14 | 2+80 R 15ft | 1,160.0 Area #2 3-5 ft MH
Spec. requirements Test results
-I;]e;t Date Moisture Compaction | Moisture | Dry density | Curve | Maximum dry | Compaction
: (%) (%) (%) (Ib/ft3) no. density (Ib/ft%) (%)
-3+1

5 |4/10/14 (14-18) 95 20.0 90.2 q 98.8 91.3

Remarks

(210-645-H, Amend. 84, 0ct 2018)
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Sample NEH 645 WS 8.10—continued

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.10

IN-PLACE MOISTURE-DENSITY DETERMINATION:
CALIBRATED CYLINDER METHOD TEST DATA

Page 2 of 2

ASTM D2937
Volume determination z Testno.
1. Volume of cylinder (volume of hole) > 0.042
Moisture determination 3 ‘ Contal‘ner no.
Sample tested using: directheat ¢ oven _ microwave _
2. Weight of moist sample plus container g 124.0
3. Weight of dry sample plus container g 105.2
4. Weight of moisture = [2] — [3] g 18.8
5. Weight of container g 13.9
6. Weight of dry sample = [3]-[5] g 91.3
7. Moisture content = ([4] + [6]) X100 % 20.6
8. Correction % -0.6
9. Corrected moisture content = [7] — [8] % 20.0
Density determination 3 Cylinder no.
10. Weight of moist sample plus cylinder b 5.75
11. Weight of cylinder Ib 12. 1.20
. . 4.55
Weight of moist sample = [10] — [11] b 13.
Wet density = [12] + [1] b/ 108.3
14. Dry density= [13] + (1 + ([9] + 100)) Ib/ ft> 20.2
98.8
15. Maximum dry density from compaction curve Ib/ ft®
91.3

16. Actual % compaction ([14] + [15]) 100

%

B-8.10-4 (210-645-H, Amend. 84, Oct 2018)



U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service
NEH 645 WS 8.10
IN-PLACE MOISTURE-DENSITY DETERMINATION:
CALIBRATED CYLINDER METHOD TEST RECORD
ASTM D2937
Location Site no.
Projectname
Contract no. Contractor
Tested by Computed by Checked by
Test - Location of test - Borrow source, location, USCS
no. Date Station Offset Elevation and depth Material classification
(X) (1) (2)
Spec. requirements Test results
qust Date Moisture Compaction | Moisture | Dry density | Curve | Maximum dry |Compaction
) (%) (%) (%) (Ib/ft3) no. density (Ib/ft%) (%)

Remarks




U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.10

IN-PLACE MOISTURE-DENSITY DETERMINATION:
CALIBRATED CYLINDER METHOD TEST DATA

Page 2 of 2

ASTM D2937

Volume determination Test no.
1. Volume of cylinder (volume of hole) 3

Moisture determination ContalTer 9.
Sample tested using: direct heat oven _ microwave
2. Weight of moist sample plus container g
3. Weight of dry sample plus container g
4. Weight of moisture = [2] — [3] g
5. Weight of container g
6. Weight of dry sample = [3]-[5] g
7. Moisture content = ([4] + [6]) X100 %
8. Correction %
9. Corrected moisture content = [7] — [8] %

li .

Density determination Cylinder no
10. Weight of moist sample plus cylinder b
11 \weight of cylinder b 12.
Weight of moist sample = [10] - [11] Ib 13.
Wet density = [12] + [1] Ib/ft®
14. Dry density= [13] + (1 + ([9] + 100)) Ib/ ft>
15. Maximum dry density from compaction curve b/ ft3

16. Actual % compaction ([14] + [15]) x100

%
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NEH 645WS 8.11 Nuclear Compaction Test Data— ASTM D6938

Worksheet8.11wascreated asaconvenient place torecord moisture-density testresultsconducted usingthe
nuclear moisture-density gauge according to ASTM D6938. This worksheet allows the entry of multiple tests.
The following information is recorded on the worksheet:
Test number

+ Date

+ Locationofthetest—location, station, offset, and elevation

+ Testingmode and depth ofthe nucleargauge

* Soil type

* Gaugevaluesof wet density (Ib/ft*>) and moisture content (%)

* Moisture correction for the gauge—Nuclear gauges measure moisture by measuring hydrogen atoms in
thesoil. Itisassumed thatevery hydrogen atomis part of a water molecule, therefore hydrogen atoms
thatarenotpartofawater molecule will contribute to an artificially high reading. There are some soils
where hydrogen atoms are masked. Therefore, the moisture values for all nuclear gauge moisture read-
ings must be corrected either internally (in the gauge) or externally.

* Drydensity, which mayberead directlyifthe gauge doesthe moisture correction or computed manually
ifthe moisture correctionis done separately
Specification Requirements and Results
Number ofthelaboratory orfield Proctor curve associated with thistest
* Maximum dry density from the Proctor curve
+ Compaction requirement from the construction specifications

* Requireddrydensity whichiscomputed by multiplying the maximum dry density by the compaction
requirement

* Optimum moisture from the compaction curve
+ Required moisture limits (usually relative to the optimum moisture) from the construction specifications

Actual percentcompaction whichiscomputed by dividing the measured dry density by the maximum dry
density

Result of the test (pass or fail)

Name of the individual completing the test

(210-645-H, Amend. 84, Oct 2018) B-8.11-1



Appendix B Worksheets Part 645
National Engineering Handbook

This page intentionally left blank.

B-8.11-2 (210-645-H, Amend. 84, Oct 2018)



(810G 30 ‘78 ‘puswy ‘H—S¥9—018)

e-11'8-d

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.11

NUCLEAR COMPATION TEST DATA

FOR ASTM D6938

Project name

Site no.

Location

Contract no.

Gauge no.
Test number 3
Date 5/13/14
Location Embankment
Station (X) 8+50
Offset (Y) 30’ Left
Elevation (2) 631.0
Testing mode 60 sec
Testing depth 8"
Soil type SM
Wet density (Ib/ft®) 127.4
Moisture (%) 15.2
Moisture correction ( %) 1.2
Corrected moisture (%) 14.0
Dry density (Ib/ft®) 111.7

Specification Requirements and Results

Lab or field curve no. Field Curve #2
Maximum dry density (Ib/ft®) 118.0
Compaction requirement (%0) 95%
Required dry density (Ib/ft°) 112.1
Optimum moisture (%) 12.9
Required moisture limits (%) Opt to +4
Actual percent compaction (Ib/ft®) 94.7
Test result Fail - Retest
Tested by J. Smith

11'8 SM S%9 HAN o[dweg

sjjooqpue]] 3ureduLduy [BUOTIBN
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.11

NUCLEAR COMPATION TEST DATA
FOR ASTM D6938

Project name

Site no.

Location

Contract no.

Gauge no.

Test number

Date

Location

Station (X)

Offset (Y)

Elevation (2)

Testing mode

Testing depth

Soil type

Wet density (Ib/ft®)

Moisture (%)

Moisture correction ( %)

Corrected moisture (%0)

Dry density (Ib/ft%)

Specification Requirements and Results

Lab or field curve no.

Maximum dry density (Ib/ft®)

Compaction requirement (%)

Required dry density (Ib/ft®)

Optimum moisture (%)

Required moisture limits (%)

Actual percent compaction (Ib/ft®)

Test result

Tested by
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NEH 645 WS 8.12 In-Place Moisture-Density Determination: Template
and Plastic Liner Method ASTM D5030

The Template and Plastic Liner Method (also called the Water Replacement Method in a Test Pit) of moisture-
density determination is described in ASTM D5030. These instructions are no substitute for the complete de-
scriptioninthe standard. The Template and Plastic Liner Method is one of several procedures for determining
the in-place density of soils. The rationale of most of these methodsis the same. An amount of soil is excavated
andsavedin anair-tight container sothat the massofthe soil and the moisture content can be determined. The
remaining variableis the volume that soil occupied. In the Template and Plastic Liner Method, this volumeis
determined by excavating a pit and determining the amount of water required to fill it using standard procedures
described in ASTM D5030.

Worksheet 8.12 consists of two pages. The first page allows entry of the location information, the specification
requirementsandthetestresultsforthree separate tests. Onthe second pagerecordinformation aboutthe test
and compute the necessary values.

Page 1 of 2

Step 1  Enterthetestnumber, date,location ofthe test, location and depth from which the test sample was
taken, and USCS material classification.

Step 2 Enterthesizeofthe template usedfor thistest.
Step 3 Again enter the test number and date.
Step 4 Copytherequired percent moisturerangeand percentcompactionfromthecontractprovisions.

Step 5 Uponcompletionofthetest, returntothispagetoinputthetestresults: percent moisturefromthe
test, dry density from the test, laboratory or field curve number applicable for this soil, maximum
dry density from the Proctorcurve and percentcompaction determined.

Step 6 Indicateintheremarksanyunusual conditionsofnote and actionstakenifatestisshowntofail.

Page 2 of 2
Volume Determination

Record the test number in the appropriate column. This should correspond with a test number from page 1
Step 1 Weighandrecordthe massofthe water and containerbeforefilling the template.
Step 2 Weighandrecordthemassofthewaterandcontainerafterfillingthe template.
Step 3 Computethe massofthe waterrequired tofill the template. [1]-[2]
Step 4 Weighandrecordthe massofthe water andcontainerbeforefillingthe templateandhole.
Step 5 Weighandrecordthe massofthe waterandcontainerafterfillingthetemplateandhole.

(210-645-H, Amend. 84, 0ct 2018) B-8.12-1
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NEH 645 WS 8.12 In-Place Moisture-Density Determination: Template
and Plastic Liner Method ASTM D5030—continued

Step 6 Compute the massofthe waterrequired tofill the template and hole. [4] - [5]
Step 7 Compute the mass of the water required tofill the hole. [6] —[3]
Step 8 Compute the volume of the hole [7] + 62.4
Moisture Determination
Enterthecontainer number for the moisture sampleinthe appropriate columnandcheck theboxindicating
how the moisture sample wasdried.
Step 9 Weighandrecord the massofthe moistsampleandcontainer.
Step 10 Weigh and record the mass of the dry sample and container.
Step 11 Compute the mass of the moisture. [9] - [10]
Step 12 Enter the predetermined mass of the container.
Step 13 Compute the mass of the moist sample. [9] — [12]
Step 14 Compute the mass of the dry sample. [10] — [12]
Step 15 Compute the moisture content. ([11] +[14]) x 100

Step 16 Enter the correction factor forignition if using direct heat. Determine a correction factor for micro-
wave drying.

Step 17 Compute the corrected moisture content. [15] — [16]
Density Determination
Enterthe container number for your density sample. Thiscontainsallofthe material excavated from the hole
fromwherethetest sampleisobtained.

Step 18 Enter the total mass of the soil removed from the hole.

Step 19 Compute the moist density. [18] + [8]

Step 20 Compute the dry density. [19] + (1 + ([17] + 100)).

Step 21 Enter the maximum dry density from the compaction Proctor curve.

Step 22 Compute the percent compaction. ([20] + [21]) x 100

B-8.12-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.12

U.S. Department of Agriculture Page 1 of 2
Natural Resources Conservation Service
NEH 645 WS 8.12
IN-PLACE MOISTURE-DENSITY DETERMINATION:
TEMPLATE & PLASTIC LINER METHOD
ASTM D5030
Location _ Haley, OK Site no.__11
Project name _Cameron Creek
Contract no. _52-7335-4-104 ________ Contractor Mack Constru ction Co.
Testedby J.Smith  Computedby __ J.Smith _ Checked by J. Pullen
Test Date St Locg':;ontof test Elevation Borrow source, location, USCS
ation se ; E o
no. and depth Material classification
X v @) P
1 5/6/14 10+00 30°L 820.5 Area #1 f
Size oftemplate
Test Specified requirements Test results
no. Date Moisture range| Compaction | Moisture | Dry density | Curve | Maximum dry| Compaction
(%) (%) (%) (Ib/ft3) no. | density (Ib/ft®) (%)
-2+2 .
1 5/6/14 (19-23) 95% 20.0 103.3 FC# 3 107.5 96.1
Remarks:
B-8.12-3
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Sample NEH 645 WS 8.12—continued

U.s
Nat

. Department of Agriculture
ural Resources Conservation Service

NEH 645 WS 8.12

IN-PLACE MOISTURE-DENSITY DETERMINATION:

TEMPLATE & PLASTIC LINER METHOD

Page 2 of 2

ASTM D5030

Volume Determination 1 Test No.
1. Weight of water plus container before filling template Ib 4,052
2. Weight of water plus container after filling template I 3,856
3. Weight of water required to fill template = [1] — [2] b 196
4. Weight of water plus container before filling template and hole___|p 3,856
5. Weight of water plus container after filling template and hole b 2,107
6. Weight of water to fill template and hole = [4] — [5] b 1,749
7. Net weight of water to fill hole = [6] — [3] Ib 1,553
8. Volume of hole = [7] + 62.4 ft® 24.9

Moisture Determination 13 Container No.
Sample tested using: directheat_ oven v/ microwave
9. Weight of moist sample and container g 250.0
10. Weight of dry sample and container g 210.5
11. Weight of moisture = [9] — [10] g 39.5
12. Weight of container g 20
13. Weight of wet sample = [9] — [12] g 230
14. Weight of dry sample =[10] - [12] g 190.5
15. Moisture content = ([11] = [14]) x 100 % 20.7
16. Correction % 0
17. Corrected moisture content = [15] — [16] % 20.7

Density Determination 1 Test No.
18. Total weight of soil removed from the hole Ib 3,105
19. Total wet density = [18] = [8] lo/ft3 124.7
20. Total dry density = [19] + (1 + ([17] + 100)) b/t 103.3
21. Maximum dry density from compaction curve Ib/ft 107.5
22. Actual % compaction ([20] + [21]) x 100 % 96.1

B-8.
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.12

IN-PLACE MOISTURE-DENSITY DETERMINATION:
TEMPLATE & PLASTIC LINER METHOD

ASTM D5030
Location Site no.
Projectname
Contract no. Contractor
Tested by Computed by Checked by
Test Date St Locgtflfontof test Elevation Borrow source, location, USCS
ation se ; P
no. and depth Material classification
(X) (V) 2) P

Size oftemplate

Specified requirements

Test results

Test

no. Date Moisture range

(%)

Compaction | Moisture

(%)

(%)

Dry density
(Ib/ft3)

Curve
no.

Maximum dry| Compaction
density (Ib/ft) (%)

Remarks:




S. Department of Agriculture

t

ural Resources Conservation Service

EH 645 WS 8.12
IN-PLACE MOISTURE-DENSITY DETERMINATION:

TEMPLATE & PLASTIC LINER METHOD

Page 2 of 2

ASTM D5030

Volume Determination Test No.
. Weight of water plus container before filling template Ib
. Weight of water plus container after filling template Ib
. Weight of water required to fill template = [1] — [2] Ib
. Weight of water plus container before filling template and hole____|p
. Weight of water plus container after filling template and hole b
. Weight of water to fill template and hole = [4] —[5] Ib
. Net weight of water to fill hole = [6] — [3] Ib
. Volume of hole = [71 + 62.4 3

Moisture Determination Container No.
ample tested using: directheat_ oven___ microwave
. Weight of moist sample and container g
1. Weight of dry sample and container g
2. Weight of moisture = [9] — [10] g
3. Weight of container g
4. Weight of wet sample = [9] - [12] g
5. Weight of dry sample =[10] —[12] g
6. Moisture content = ([11] + [14]) x 100 %
7. Correction %
8. Corrected moisture content = [15] — [16] %

Density Determination TestNo.
8. Total weight of soil removed from the hole
9. Total wet density = [18] + [8] Ib/ft®
0. Total dry density = [19] = (1 + ([17] + 100)) Ib/fts
1. Maximum dry density from compaction curve Ib/ft

. Actual % compaction ([20] =+ [21]) x 100

%
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NEH 645 WS 8.13 Correction of Unit Weight and Water Content for
Soils Containing Oversize Particles ASTM D4718

Worksheet 8.13followsthe proceduresoutlinedin ASTM D4718tocorrect thefieldtestdry density and moisture
contenttoequivalent values with the oversized material removed. Itisintended to be used in conjunction with
an appropriate moisture-density test and attached to those forms.

Laboratory tests from ASTM D698 and D1557 require that the material being tested be processed through a sieve
(No. 4,3/8in.or % in.). Oversized material generally increasesthe dry density and decreases the water content
ofaparticularsoil. These standards state thatfield tests of soils that contain appreciable amounts (more than
5%) of oversized materialbecorrected using the proceduresin ASTM D4718. The standards also state the maxi-
mum percentage of oversized material allowed.

The following items shall be completed:

Mark the check box indicating the sieve size used to remove the oversized material (No. 4, 3/8 in or % in)

Finer Fraction
Step 1 Weighandrecordthemassofthemoistfinermaterialandcontainer.
Step 2 Weighandrecordthemassofthedryfinermaterialand container.
Step 3 Compute the massofthe moisturein thefiner material. M, = [1]-[2]
Step 4  Enter the mass of the container (predetermined).

Step 5 Computethe massofthedrymaterial. M = [2]-[4]

Coarse Fraction
Step 6 Weighandrecordthemassofthe moistoversized materialandcontainer.
Step 7 Weighandrecord themassofthe dryoversized materialand container.
Step 8  Compute the massofthe moisturein the oversized material. M, .=[6]-[7]
Step 9  Enter the mass of the container (predetermined).
Step 10 Compute the mass of the dry oversized material. M = [7] - [9]

Step 11 Compute the water content of the oversized material as a decimal. w_= [8] + [10]

Percent Oversize Determination
Step 12 Compute the percentage of the finer fraction. P,= 100 x [5] = ([5] + [10])
Step 13 Compute the percentage of the coarse fraction. P,= 100 x [10] + ([5] + [10])

(210-645-H, Amend. 84, 0ct 2018) B-8.13-1
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NEH 645 WS 8.13 Correction of Unit Weight and Water Content for
Soils Containing Oversize Particles ASTM D4718—continued

Corrected Moisture Content
Step 14 Enter the moisture content of the field test as a decimal.

Step 15 Compute the corrected moisture content for the finer fraction.
w,=((100 x [14]) - ([11] x [13])) ~ [12]

Corrected Dry Unit Weight
Step 16 Enter the dry unit weight (Ib/ft?) from the field test.
Step 17 Enter the specific gravity (determined by ASTM C127 or assumed).
Step 18 Compute the corrected dry unit weight of the finer fraction
vp= ([16] x [17] x 62.4 x [12]) + ((100 x [17] x 62.4) — ([16] x [13]))

These computed values for corrected moisture content for the finer fraction (WF) and corrected dry unit weight
ofthe finer fraction (yF) can be compared to the appropriate compaction curve to determine if the test passes.

B-8.13-2 (210-645-H, Amend. 84, Oct 2018)
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Sample NEH 645 WS 8.13

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.13

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS
CONTAINING OVERSIZE PARTICLES

ASTM D4718

Location _ Haynie, OK

Site no._12B

Project name __Tipton Creek

Contract no. _52-7335-4-11

Contractor __Ace Construction

Tested by __R. Miller Computed by _ D. Finley Checked by _R. Miller
Oversize fraction based on the following sieve size: No.4 ® 3/8in. D 3/4in. D
Test no.
1 \ \
Container no.
Finer fraction 3
1. Mass of moist finer material and container Ib 15.15
> Mass of dry finer material and container Io 13.2
3. Mass of moisture in finer material: M, = [1] — [2] Ib 1.95
4. Mass of container b 1.01
5. Mass of drv finer material: M- = [2] — [4] h 12.19
Container no.
Course fraction 1
6. Mass of moist oversize material and container Ib 5.98
7. Mass of dry oversize material and container b 5.74
8. Mass of moisture in oversize material: My, = [6]-[7] I 0.24
9. Mass of container b 1.11
10. Mass of dry oversize material: M. = [7] —[€] Ib 4.63
11. Water content of oversize material (asa decimal): 0.0518
w= [8]+ [10]
Percent oversize determination
12. Percent finer fraction P_= 100 x [5] + ([5] + [10]) % 72.5
13. Percent oversize fraction P.= 100 x [10] = ([S] + [10]) % 27.5
Corrected moisture content
14. Field moisture test (as a decimal) 0.167
15. Corrected moisture content of finer fraction: 0.211
W= ((100 = [14]) — ([11] = [13])) + [12]
Corrected dry unit weight
16. Field dry unit weight Ib/ft3 122.0
17. Specific gravity of oversize fraction 2.35
18. Corrected dry unit weight of finer fraction: 114.7
Y= ([16] x [17] x 62.4 x [12]) + ((100 x [17] x 62.4) — ([16] x [13])) o/

(210-645-H, Amend. 84, 0ct 2018)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 8.13

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS
CONTAINING OVERSIZE PARTICLES

ASTM DA4718
Location Site no.
Project name
Contract no. Contractor
Tested by Computed by Checked by
Oversize fraction based on the following sieve size: No.4 D 3/8in. D 3/4in. D
Test no.
‘ Contai‘ner no.
Finer fraction
1. Mass of moist finer material and container Ib
2. Mass of dry finer material and container Ib
3. Mass of moisture in finer material: M, = [1] — [2] b
4. Mass of container Ib
5. Mass of drv finer material: M~ = 2] — [4] Ih
Container no.
Course fraction
6. Mass of moist oversize material and container Ib
7. Mass of dry oversize material and container Ib
8. Mass of moisture in oversize material: M, = [6]-[7] Ib
9. Mass of container b
10. Mass of dry oversize material: M= [7]1 -[91____ |

11. Water content of oversize material (as a decimal):

we= [8]+[10]

Percent oversize determination

12. Percent finer fraction P.= 100 x [5] + ([5] + [10]) %

13. Percent oversize fraction P.= 100 x [10] + ([5] + [10]) %
Corrected moisture content
14. Field moisture test (as a decimal)
15. Corrected moisture content of finer fraction:
W= ((100 > [14]) — ([11] = [13])) + [12]
Corrected dry unit weight
16. Field dry unit weight Ib/ft3

17. Specific gravity of oversize fraction

18. Corrected dry unit weight of finer fraction:

ve = ([16] x [17] x 62.4 x [12]) = ((100 x [17] x 62.4) — ([16] x [13])) Io/ft2
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NEH 645 WS 9.1 Granular Material Application Rate

Whenever granular materials such as cement, pozzolan, lime, bentonite, or dispersants are broadcast
onto the surface to be mixed with the soil on the ground, the inspector must assure that the materials
are evenly distributed at the proper application rate. WS 9.1 may be used to verify and document the
application rate.

The example given on page B—9.1-2 is for determining the application of cement being applied for
incorporation into a 6-inch-thick compacted lift. For this example assume the rate was specified to be a
minimum of 6.0 percent of the dry weight of compacted soil-cement mixture. The maximum dry density
of the mixture was determined in the laboratory per ASTM D558 to be 133.9 1b/ft’. The specification
called for the mixture to be placed at a minimum dry density equal to 95 percent of the maximum dry
density of the mixture (i.e., 127.2 1b/ft>). The process for using this worksheet to determine the actual
field application rate is as follows:

1. convert the application rate from percent of the dry weight of compacted soil-cement mixture to
pounds per square foot of surface area,

2. place atarpaulin of known weight in three locations in the path of cement distribution,

3. record the horizontal location of each tarp either by baseline and offset distance or by
rectangular coordinates,

record the elevation of the surface of the lift at each tarp location,

after the distribution is made, carefully pick up each tarp preventing the loss of cement from the
tarp,

weigh each tarp and cement,
subtract the weight of the tarp from the weight of the tarp and cement,
divide this value by the area of the tarp to yield the measured application rate in terms of 1b/ft*,

AN

© ® =S

compare each measured application rate to the specified application rate,

10. comment if the measured rate is less than the specified rate and include the reason for the low
rate and action taken to remedy problems.

The example given on page B-9.1-3 is for determining the application of soda ash being applied for
incorporation into a 6 inch thick compacted lift. The process for using this worksheet to determine the
actual field application rate is as follows:

1. convert the application rate from pounds per 100 square feet of surface per inch of lift depth to
pounds per square foot of surface area,

2. place atarpaulin of known weight in three locations in the path of soda ash distribution,

3. record the location of each tarp in terms of baseline and offset distance or rectangular
coordinates,

4. record the elevation of the surface of the lift at each tarp location,

5. after the distribution is made carefully pick up each tarp preventing the loss of soda ash from the
tarp,

6. weigh each tarp and soda ash,

7. subtract the weight of the tarp from the weight of the tarp and soda ash,

8. divided thisvalue by the area of the tarp to yield the measured application rate in terms of 1b/ft*,
9. compare each measured application rate to the specified application rate,

10. comment if the measured rate is less than the specified rate and include the reason for the low
rate and action taken to remedy problems.

(210-645-H, Amend. 84, 0ct 2018) B-9.1-1
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Sample NEH 645 WS 9.1

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 9.1 GRANULAR MATERIAL APPLICATION RATE

Site or owner _Jerry Hernandez Structure Ag. Waste lagoon
Reportno. I of 3 Date 41-05  |nspector B John son
Placement no. or location _Lift 1 of 2in botom and sides of lagoon
Weather Cloudy, cool Temp 49°F to_ 55°F
Source of amendments and type or class _Soda ash from FMC
USCSclass __ CL Proctor curve _ #1
Specified Application Rate
a. Specified dry density of soil-amendment moisture= —  Ib/ft?
b. Specifiedamendmentapplicationrate= — %
€ Specified amendment application rate=a—(a/(1+b/100)= = Iwft?
d. Application rate per ft? of surface per inch of lift thickness=c/12= _0.025 1p/ft%in
e. Thicknessofliftintowhich theamendmentwillbeincorporated= 6  in
f. Specified application rate per ft?=d x e= _O-Z5_ 1b/ft?
Measured Application Rate
Sample #1 Sample #2 Sample #3 Average
Station (x) 1,150 1,180 1,205
Offset left(L) or right (R) of centerline (y) 155 180 210
Elevation (z) 592.0 592.0 598.0
Wt of tarpaulin + amendment (Ib-0z) 2-2 2-1 2-2
Wt. of tarpaulin (Ib-o0z) 0-12 0-12 0-12
Wt. of amendment (Ib-0z) 1-6 1-5 1-6
Wt. of amendment (Ib) 1.375 1.313 1.375 1.354
Area of tarpaulin (ft? 9 9 9 9
Wt. of amendment/area of tarpaulin (b/t? 0.153 0.146 0.153 0.151

Comments

(210-645-H, Amend. 84, 0ct 2018)
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Sample NEH 645 WS 9.1

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 9.1 GRANULAR MATERIAL APPLICATION RATE

Site or owner _Oak Creek Site 3 Structure Wave Berm
Report no. _3 of 2 Date_4-1-05 Inspector B. John son
Placement no. or location _Elev. 591.5 to 592.0, Sta. 6+25 to 14+25
Weather _Cloudy, cool Temp _49°F to_ 55°F
Source of amendments and type or class _Type 1 Portland Cement from Lehigh
USCS class _SC Proctor curve _ #1
Specified Application Rate
a. Specified dry density of soil-amendment moisture= 127.2 1p/ft3
b. Specifiedamendmentapplicationrate= 60 o
c. Specified amendment application rate=a—(a/(1+b/100)= _ 72  Ip/t?
d. Application rate per ft of surface per inch of lift thickness=c/12= _0.60 1nv/ft¥in
e. Thicknessofliftintowhich the amendmentwillbeincorporated= 6  in
f. Specified application rate per ft’=d x e= _ 36  1p/t?
Measured Application Rate
Sample #1 Sample #2 Sample #3 Average
Station (x) 6+50 7+00 7+50
Offset left(L) or right (R) of centerline (y) 47°R 43’R 45’R
Elevation (z) 592.0 592.0 592.0
Wt of tarpaulin + amendment (Ib-0z) 34-14 34-8 33-10
Wt. of tarpaulin (Ib-0z) 0-12 0-12 0-12
Wt. of amendment (Ib-0z) 34-2 33-12 32-14
Wt. of amendment (Ib) 34.1 33.8 32.9 33.6
Area of tarpaulin (ft? 9 9 9 9
Wt. of amendment/area of tarpaulin (Ib/ft? 3.79 3.76 3.66 3.74

Comments

(210-645-H, Amend. 84, 0ct 2018)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 9.1

GRANULAR MATERIAL APPLICATION RATE

Site or owner Structure

Report no. of Date Inspector

Placement no. or location

Weather Temp to
Source of amendments and type or class
USCS class Proctor curve
Specified Application Rate
a. Specified dry density of soil-amendment moisture= Tb/ft?
b. Specifiedamendmentapplicationrate= %
c. Specified amendment application rate=a—(a/(1+b/100)= Tb/ft?
d. Application rate per ft?of surface per inch of lift thickness=c/12= b/ft¥in
e. Thickness of lift into which the amendment will be incorporated= in
f. Specified application rate per ft’=d x e= 1b/ft?
Measured Application Rate
Sample #1 Sample #2 Sample #3 Average

Station (x)

Offset left (L) or right (R) of centerline (y)

Elevation (z)

Wt of tarpaulin + amendment (Ib-0z)

Wt. of tarpaulin (Ib-oz)

Wt. of amendment (Ib-0z)

Wt. of amendment (Ib)

Area of tarpaulin (ft?

Wt. of amendment/area of tarpaulin (b/ft?

Comments
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NEH 645 WS 12.1 Certification of Materials and Concrete Mixture

Construction Specification 31, Section 3, Method 1 statesthat the contractorisresponsible for the design and
proportioning of the concrete mix. NEH 645 WS 12.1 may be used by the construction contractor and concrete
supplier to certify that the materials used for making concrete and the proportioning of the concrete mixture

conform to specification requirements.

Ifthe workis being done under Federal contract, the contractor must also provide full information necessary
toverifythatthe materialscomply with specifiedrequirements. Other contracts may only require certification
that the materials comply with specified requirements. In either case, the engineer should always verify that the
materials comply with specified requirements.

Under the “Requirements” heading, record specification requirements from the concrete construction specifica-
tion.

Under the “Materials” heading, record information about each ingredient in the concrete mixture including the
amount per cubicyard. List who designed the mix, ifavailable, the concrete plant that will produce the mix, the
mixnumberordesignationandanyremarksthatareimportanttoknowaboutthe mix.

Afterall of theinformationisrecorded, the contractor must sign the form tocertify that the materials and mix
proportions comply with specification requirements and the concrete described by WS 12.1 will be furnished
for the work.

(210-645-H, Amend. 84, 0ct2018) B-12.1-1
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.1

CERTIFICATION OF MATERIALS AND CONCRETE MIXTURE

City, State __COlumbia Falls, USA City, State _20-7442 -3-87
Watershed and site or job name _Dflgfgk_S'_tE_gg

Requirements

Class of concrete _M Maximum w/cm _045_ Air 4_to 6_% Slump 3_to 5_in
Cement type -@r l Pozzolan type and class Class F F ILASh

Pozzolan % of cementitious materials by weight (max) _25_ % Nominal maximum size aggregate (Nmsa)l 1/ 2 in

Materials Batch per
cubic yard
Cement _Ideal, Ideal Cement Co. Relativedensity 315 475
Pozzolan _FIy Ash, F; Red Dot Coal AShCo.  Relative density 270 145
Fine _C33 Sand, Trinity Relative density (SSD)_2.66 1,180 1y,
Coarse _3/4 -1 1/2%, Crushed, Blue Mtn.Pit __ Relative density (SSD)_2.68  _620 y,
Coarse_1/4 - 3/4%, Rounded, Trinity Relative density (SSD)_2.66 1,210 1
Mixing water source __City of Columbia Falls _27.5 1
Admixture #1 _ AEA, _/_\L(EQ/e_ne_quﬂ_’i!i'f;QQ- )_/_\l-':ZO 37
type, manufacturer, name
Admixture #2 _ WRA, Autolene Additive Co. WRZ0 _150 o,

Concrete plant/mix no. _M—_’Vll_& Plant 4/ SMFA3
Remarks (state where concrete will be placed) Concrete for inlet tower, crodle, and impact basin

Icertify that the above mentioned material and mix proportions comply with project specifications and will be
furnished for the work.

Contractor _CI}_lge_._lOES_COLSt Date -I_-y_ -14116

Signature % IJ ﬂg oA Title President

Note: Furnish a revised copy of this certification for each change in materials or mix proportions that occur during construction.

(210-645-H, Amend. 84, 0ct2018) B-12.1-3



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.1

CERTIFICATION OF MATERIALS AND CONCRETE MIXTURE

City, State City, State
Watershed and site or job name
Requirements

Classof concrete Maximum w/cm Air to %  Slump to in
Cement type Pozzolantype andclass
Pozzolan % of cementitious materials by weight (max) % Nominal maximum size aggregate (NMSA) in

Materials Batch per

cubic yard
Cement Relative density Ib
Pozzolan Relative density b
Fine Relative density (SSD) 1b
Coarse Relative density (SSD) b
Coarse Relative density (SSD) b
Mixing water source b
Admixture #1 0z
(type, manufacturer, name)

Admixture #2 0z

(type, manufacturer, name)

Mix designed by (name of laboratory, plant, or engineer)

Concrete plant/mixno.

Remarks (state where concrete will be placed)

Icertify that the above mentioned material and mix proportions comply with project specifications and will be
furnished for the work.

Contractor Date

Signature Title

Note: Furnish a revised copy of this certification for each change in materials or mix proportions that occur during construction.

B-12.1-4 (210-645-H, Amend. 84, 0ct 2018)
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NEH 645 WS 12.2 Concrete Trial Mix

Construction Specification 31, Section 3, Method 2 statesthat the engineerisresponsible for the design and pro-
portioning of the concrete mix. Guidance for designing and proportioning concrete mixtures can be found in ACI
211, Standard Practicefor Selecting Proportionsfor Normal, Heavyweight,and Mass Concrete. Thisguidanceis
alsoincludedin PCA’s Design and Control of Concrete Mixtures. The mix design results in concrete (proportions
ofingredients) that mustbe batched, mixed, and tested to determine ifit meets the specified slump, air content,

and strength requirements. NEH 645 WS 12.2 may be used for this purpose. The engineer must also verify that the
individual ingredients comply with specification requirements.

Under the heading, Design Parameters, record specification requirements found in the concrete construction speci-
fication.

Underthe heading, Materials, record information about each ingredient. Describe theingredientincluding the
source. Record the relative density (RD) and aggregate absorption from manufacturer data and laboratory tests
provided by the supplier or determine the RD and absorption of aggregatesin accordance with ASTM C128. Com-
pute the saturated-surface-dry (SSD) RD of the aggregates (RDSSD) using the formula shown at the bottom of
sheet 1. The RD of Portland cement canbe assumed to 3.15 unless otherwise stated by the manufacturer. The RD
of wateris 1.Itisrecommended that material data sheetsbe attached tothe mix design and thatthe Concrete Trial
Mix form alsobe attached to the mix design to complete the mix design documentation.

The mixdesign proportionsaregenerally reportedby dry weight meaning thatthe weightsgivenfortheaggregates
arethe dry weights. When batching a concrete mix, the aggregates are generally not dry. Itis best to ensure that
theaggregate moistureisabove SSD moisture sothatthe aggregates donot absorb water during thebatching and
mixing process. Thus, theactual weightoftheaggregatesatthetimeofbatchingincludestheaggregate dry weight,
waterabsorbedintotheaggregateparticles,andwaterthatisonthesurfaceoftheaggregate particles.

When the ingredients are batched, adjustments must be made to account for the aggregate water. The Moisture Ad-
justmenttable on sheet 2is used to adjust the mix proportioning for aggregate water. The dry-weight proportions
fromthe mix design are entered intocolumn 2. The aggregate absorptionisenteredincolumn 3. Compute the SSD
weight ofthe aggregates using the formula showninfootnote 1 below the Moisture Adjustment table. Determine
the aggregate moisture at the time of batching and record thisnumberin Column 5. Common test methods for de-
termining aggregate moisture are by oven (ASTM D2216), microwave (ASTM D4643), or direct heat (ASTM D4959).
The calcium carbide gas pressure tester (ASTM D4944) maybe used to determine aggregate moisture, but may
notgive anaccuratereadingofthe total moisture asit may not measure the total amountofabsorbed moisture.
Compute and record in column 6 the wet weight of the aggregates using the formula given in footnote 2. Subtract
the valuesin column 4 from the valuesin column 6 and enter this value in column 7. The values in column 7 are the
valuesforfree water onthe aggregates that will be free to contribute tothe paste. Total these valuesto arrive at the
total amount of free water on the aggregates. In column 8, record the cement and pozzolan weights from column 1
and the aggregate wet weights from column 6. Subtract the total of the free water in column 7 from the weight of
waterincolumn 1andinclude thisincolumn 8.

Copy the values from column 8 of the Moisture Adjustment table into column 2 of the Trial Mix table on sheet
3.Batchthe cement, pozzolan, and the aggregates by weighing out the amountslisted in column 2. Measure the
admixtures andincludetheminthe container of water when weighing the water unlessbatching them togetheris
prohibited by the manufacturer. (Note: Some admixtures donot mix well with others or have restrictions on when
they can be introduced into the mixture. Follow manufacturer’s recommendations on when to dose the admix-
tures, but account for the weight of any liquid admixture as part of the water whenbatching the water.) Record the
amountofeach admixtureincolumn 2,indicatingin column 1ifthe admixture was measured in ounces or millili-
ters. Mix the batch until all ingredients are thoroughly mixed in accordance with ASTM C192 Standard Practice for

(210-645-H, Amend. 84, 0ct 2018) B-12.2-1
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Making and Curing Concrete Test Specimens in the Laboratory. Sample and measure the slump and the air content.
(Note that there are two ASTM tests for air content, C173 and C231. These arelisted in the first column of the Trial
Mix on the line for recording air test results. Circle the applicable test or line through the test thatis not used.) If
these values are acceptable, additional trial batches are not needed. Determine and record the mix density (D) us-
ing ASTM test method C138.Make compressive strength specimens (cylinders) from thisbatchin accordance with
ASTM C39. Record information about cylinders at the bottom of sheet 4. Compute the yield (Y) of the mix using the
formula at the bottom of sheet 3.

Ifthe slump and air content are not acceptable, make another batch with adjusted proportions as shownin the
column 3. Continuebatchingandtestinguntiltheslumpandaircontentareacceptable,then determine andrecord
the density, makecylinders, and compute the yield. Record information aboutcylinders atthebottom of sheet 4.
Convertthe mix valuesof cement, pozzolan, and the aggregates to SSD Batch Weight as described in the noteson
sheet 3 and record these values in column 5. Compute and record the free water in column 6 as described in the
noteson sheet 3. Totalthe free water values and add the total to the weight of water in the final trial batch. Record
thisvaluein column 5. Also, recordin column 5, the amount of admixtures and the test results for slump, air con-
tent, and density.

Copy the proportions from Trial Mix table, column 5 into column 2 of the Mix Proportions table on sheet 4. Con-
vert the values to pounds per cubic yard as explained in the note below the Mix Proportions table and record the
pounds per cubic yard batch weights in column 3. Compute the absolute volume of each ingredient in cubic feet
percubicyard as explained below the Mix Proportions table and record in column 4. Total these values to deter-
mine the total absolute volume of the mix (air-free) in cubic feet per cubic yard.

Compute the water tocementitious materialsratio (w/cm) to verify thatit does not exceed the maximum allowable
w/cm statedinthe Design Parametersonsheet 1.

Underthe Gravimetric Air Contentheading, compute the theoretical density of the mix (T) and compute the gravi-
metricair content (A). This value can be compared against the measured air content. The values should be similar
butwill vary due to several factors. Theseinclude values of relative density, absorption, and aggregate moisture
thatare generallyonly closetothe truevalue. Otherfactorscausingthe gravimetricaircontentvalueto differ from
tested values are measurement inaccuracies, round-off errors, and errors introduced by testimprecision.

Final acceptance of the mix can only come after the 28-day compressive strength is determined orifthe engineer
judgesthe mix acceptablebased on strength tests of concrete specimens that areless than 28 daysold.

B-12.2-2 (210-645-H, Amend. 84, 0ct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.2
SAMPLE CONCRETE TRAIL MIX

Job name __ Dry Creek Site 29

Location Columbia Falls, USA

Page 1 of 4

Structure _Inlet tower, cradle, impact basin

By Jesse Brock Title Project Engineer

Design Parameters

28—-day compressive strength _4/_5‘?; psi

Mix design no.

1

Nominal maximum size aggregate (NMSA) _1_42_ in.

Date_11/14/16

Maximum w/cm __O0.40 Air 4 to 6 % Slump 3 to 5 in.

Cement type _F_Q'I’Q"_d_TXEE_l[ Pozzolan type/class _IMS_"I_CICES_F

Maximum percentage cement (by weight) that may be replaced by pozzolan _25 %

Materials
Ingredient Description IRD Abs%(%tion Ingredient
Portland Type Il

Cement Red Dot Cement Co. 3.15
_— Class FFly Ash 2.70

orzoTan ColumbiaCoalAsh Co. :

; C33 Natural Sand
Fine
Aggregate Trinity Sand & Gravel Co. 2.66 0.5 2.67

3/4—11/2" Crushed

Coarse
Aggregate 1 Bridgeport Pit 2.65 1.0 2.68
Coarse 1/ 4—3/ "Rounded
Aggregate 2 Trinity Sand & Gravel Co. 2.62 1.5 2.66
Water Columbia Falls City Water 1
Admixture 1 Autolene AEA, AE70
Admixture 2 Autolene Super P, WR100

IRD is the relative density of the ingredient. For aggregates, RD is the relative density of the ingredient in the dry condition.

’RD,

sSDis therelative density of aggregates, in the saturated-surface-dry (SSD) condition. RDSSDis computed as follows:

RD, =RDx(1+Absorption %/100).

(210-645-H, Amend. 84, 0ct 2018)
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U.S. Department of Agriculture

Natural Resources Conservation Service

NEH 645 WS 12.2

Page 2 of 4

Job name __Dry Creek Site 29 Mix design no I
Moisture Adjustment Table
@ @ ® @ ® ® @
Dry Adsorption ssp Moisture 2Wet Free >Batch
Ingredient | Weight weight weight water weight
(Ib) (%) (1b) (%) (1b) (Ib) (Ib)
Cement 33.69 33.69
Pozzolan 8.63 8.63
Fine 96.83 0.5 97.31 4.2 100.90 | 3.59 100.90
Coarse 1 41.17 1.0 41.58 1.3 41.71 0.13 41.71
Coarse 2 84.82 1.5 86.09 2.1 86.60 0.51 86.60
Water 17.90 13.67
Total 4.23

1SSD weight is the weight of the aggregates when the aggregate particles have absorbed all of the water they can and the surface
of the aggregate particles is dry. SSD Weight = Dry Weight x (1 + % Absorption /100).

2If the aggregate moisture is above SSD moisture, Wet Weight includes the weight of the aggregates, moisture in the aggregates,
and moisture on the surface of aggregates. Wet Weight = Dry Weight x (1 + % Moisture/100).

In Column@, list the dry weight of the individual ingredients from the mix design.

In Column@, insert the difference between the values in Column @ and the valuesin Column@.

In Column insert the Cement and Pozzolan weights from Column@nd insert the Aggregate Wet Weights from Column @
Subtract the Total Free Water in Columl@from the Weight of Water in Columl@; insert this value in Colurn.

B-12.2-4 (210-645-H, Amend. 84, 0ct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.2

Page 3 of 4

Jobname ___Dry Creek Site 29 Mix design no |
Trial Mix Table
©) @ ® @ ® ®
| it | iz | T | s | W
Materials weight weight weight W‘alf)ht froe water
(Ib) (Ib) (Ib) (Ib)
Cement 38.60 38.69 / 38.69
Pozzolan 8.63 | 863 | | 8.63
Fine aggregate 100.90 | 100.90 | | 97.32 | 3.58
Coarse aggregate 41.71 | 41.71 | \ 41.59 | 0.12
Coarse aggregate 86.60 86.60 \ 86.09 0.51
Water (including liquid admixtures) 13.67 14.17 \ 18.38
Total (M) — 290.70 290.70 | 4.21
Admixture #1 ml 8 8 8
Admixture #2 ml 50 60 60
Slump ASTMC143 in| 3.5 4.5 / 4.5
Air ASTM C1730r C231 % 5.3 5.6 / 5.6
Density (D)~ ASTM C138 b | — 144.2 / 144.2

For Columns@ @and 4®egin by proportion Trial 1 with the same proportions as those listed in Column
the Moisture Adjustment Table. After testing for slump and air, adjust proportions and make additional trial batches
until the desired slump and air content are attained. When desired slump and air content are attained, determine the
mix density (D) and make compressive strength specimens.

Enter the cement and pozzolan weights in Column 5. Compute SSD Batch Weight of the aggregates by adjusting
their batch weights to their SSD weight. Enter these values in Column(B) along with the amount of admixtures used
in the mix and the test results for slump, air, and density.

SSD Weight = Batch Weight x (1 + % Absorption/100) / (1 + % Moisture/100).

Subtract the aggregates SSD weight from their batch weights to determine the weight of aggregate free water.
Enter these values in Column(6), sum them and enter their sum in Column §)also.

For Column@, increase the batch water weight by the total weight of aggregate free water.

Compute batch yield (Y). Y=M/D= 290.70 1, 144.2 1i’= 2.016 °

(210-645-H, Amend. 84, Oct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.2

Job name _D_!'LCE’QIE_Z9

Mix Proportions

Mix design no

Page 4 of 4

@ @ ® @

SSDbatch vsvnggl?? gg; Absolute

Material weight cubic yard volume
Cement 38.60 518.2 2.64
Pozzolan 8.63 115.6 0.69
Fine aggregate 97.32 1303.4 7.82
Coarse aggregate 41.59 557.0 3.33
Coarse aggregate 86. 09 ’ ’ 53. 0 6. 95
Water (including liquid admixtures) 18.33 246.2 3.94

Total (M) 290.70 3393.4 25.37

Enter i Column(2)the SSD Batch Weights from Trial Mix Table Column(®). Convert valuesin Column @ from 1b

to Ib/yd” by multiplying the Column

values by 27/Y. Entered converted values in column {3).

Enter converted values in Columr(3.

Compute and enter in Columr@the absolute volume of the mix ingredi

dividing the weight of the ingredient in Colum@ by (RDgsp x 62.4 1b/ft°).

eg;ts. The absolute volume is computed by

Compute the w/cm to make sure it does not exceed the specified maximum w/cm. To compute w/cm, divide the

weight of water in Colum

wiem= __246.2 |, +_633.8 p=_ 039

by dividing the total of the Columr@ weights by the total of the Columnt
ft3/yd® =

T=___3893.4  lbiyd® -+

25.37

Gravimetric Air Content
To compute the gravimetric air content first compute the theoretical density. Theoretical density (T) is computed

153.46

Thegravimetricaircontent (A)iscomputed asfollows:

A=100x(T-D)+=T=100 x (_153.46 1> - _144.2  1pit®) - 153.46 15 = 6.0 o,

Compressive Strength Specimens

olumes.

1b/et?,

by the sum of the cement and pozzolan weights in Column(3).

Specimen | Slump | Air content Laboratory Date Age Strenggh Type of
no. (in.) (%) specimen no. | Received Tested (days) | (Ib/in®) break
I 4.5 5.6 912 11/714/16|11/21/16 7 3870 6
2 913 12/21/16] 28 5380 I
3 v v VAL v 12/21/16] 28 5290 I

Method of curing ___ Curing room

Name of testing laboratory: _Columbia Falls Testing Lab

B-12.2-6

Method of capping___ Sulphur
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NEH 645 WS 12.2

Job name

Location

Structure

SAMPLE CONCRETE TRAIL MIX

Page 1 of 4

By

Title

Mix design no.

28—day compressive strength

Maximum w/cm

Design Parameters

psi

Air

Date

Nominal maximum size aggregate (NMSA)

to

Cement type

Pozzolan type/class

% Slump

to

in.

in.

Maximum percentage cement (by weight) that may be replaced by pozzolan,

Materials

%

Ingredient

Description

IRD

Absorption
(%)

Ingredient

Cement

Pozzolan

Fine
Aggregate

Coarse
Aggregate 1

Coarse
Aggregate 2

Water

Admixture 1

Admixture 2

IRD is the relative density of the ingredient. For aggregates, RD is the relative density of the ingredient in the dry condition.

2RDSSD istherelative density of aggregates, in the saturated-surface-dry (SSD) condition. RD iscomputed as follows:

RD, =RDx(1+Absorption %/100).

(210-645-H, Amend. 84, 0ct2018)
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NEH 645 WS 12.2

Job name

Moisture Adjustment Table

Mix designno.

Page 2 of 4

)

®

@

®

©

O]

Ingredient

Dry
weight

Adsorption

'ssp
weight

Moisture

2Wet
weight

Free
water

SBatch
weight

(Ib)

(%)

(Ib)

(%)

(Ib)

(Ib)

(Ib)

Cement

Pozzolan

Fine

Coarse 1

Coarse 2

Water

Total

1SSD weight is the weight of the aggregates when the aggregate particles have absorbed all of the water they can and the surface
of the aggregate particles is dry. SSD Weight = Dry Weight x (1 + % Absorption /100).

2If the aggregate moisture is above SSD moisture, Wet Weight includes the weight of the aggregates, moisture in the aggregates,

and moisture on the surface of aggregates. Wet Weight = Dry Weight x (1 + % Moisture/100).
In Column@, list the dry weight of the individual ingredients from the mix design.

In Column@, insert the difference between the values in Column @ and the valuesin Column@.

In Column insert the Cement and Pozzolan weights from Column@nd insert the Aggregate Wet Weights from Column @

Subtract the Total Free Water in Columr@from the Weight of Water in Columr@; insert this value in Colum.

B-12.2-8
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NEH 645 WS 12.2

Job name Mix designno.
Trial Mix Table

Triall Trail2 Trail 3 Weight of

. batch batch batch ngl();ic‘f h aggregate

Materials weight weight weight (llf) free water

(Ib) () (b) (Iv)
Cement

Pozzolan

Fine aggregate

Coarse aggregate

Coarse aggregate

Water (including liquid admixtures)

Total (M)

Admixture #1 ml
Admixture #2 ml
Slump ASTM C143 in.
Air ASTM C1730r C231 %
Density (D) ~ ASTM C138 b/t

For Columns@ @and 4®egin by proportion Trial 1 with the same proportions as those listed in Column @f
the Moisture Adjustment Table. After testing for slump and air, adjust proportions and make additional trial batches
until the desired slump and air content are attained. When desired slump and air content are attained, determine the
mix density (D) and make compressive strength specimens.

Enter the cement and pozzolan weights in Column 5. Compute SSD Batch Weight of the aggregates by adjusting
their batch weights to their SSD weight. Enter these values in Column@ along with the amount of admixtures used
in the mix and the test results for slump, air, and density.

SSD Weight = Batch Weight x (1 + % Absorption/100) / (1 + % Moisture/100).

Subtract the aggregates SSD weight from their batch weights to determine the weight of aggregate free water.
Enter these values in Column(6), sum them and enter their sum in Column @)also.

For Column@, increase the batch water weight by the total weight of aggregate free water.

Compute batch yield (Y). Y=M/D = b/ b/t = 3.

(210-645-H, Amend. 84, 0ct2018) B-12.2-9
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NEH 645 WS 12.2

Job name Mix designno.

Mix Proportions

) @ ©) @

SSDbatch D pateh Absolute
Material weight cubic yard volume
(lb) (lb /y dS) (1b)
Cement
Pozzolan

Fine aggregate

Coarse aggregate

Coarse aggregate

Water (including liquid admixtures)

Total (M)

Enter i% Column(2)the SSD Batch Weights from Trial Mix Table Column(®). Convert values in Column (2) from Ib
to Ib/yd” by multiplying the Column@values by 27/Y. Entered converted values in column @
Enter converted values in Column( 3.

Compute and enter in Columr@the absolute volume of the mix ingredieglts. The absolute volume is computed by
dividing the weight of the ingredient in Colum@ by (RDgsp x 62.4 1b/ft°).

Compute the w/cm to make sure it does not exceed the specified maximum w/cm. To compute w/cm, divide the
weight of water in Columr@by the sum of the cement and pozzolan weights in Column(3).

w/em = b + b =

Gravimetric Air Content

To compute the gravimetric air content first compute the theoretical density. Theoretical density (T) is computed
by dividing the total of the Columr@ weights by the total of the Column@volumes.

T= Iblyd® = ft3/yd® = 1b/ft3.

The gravimetric air content (A) is computed as follows:

A=100x (T-D)+T =100 x ( b/t — b/ft?) + 1b/ft = %.

Compressive Strength Specimens

Specimen | Slump | Air content Laboratory Date Age Strenggh Type of
no. (in.) (%) specimen no. | Received Tested | (days) | (Ib/in“) break
Method of curing Method of capping

Name of testing laboratory:

B-12.2-10 (210-645-H, Amend. 84, 0ct 2018)



U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 12.3

Report on Concrete Test Specimens

Dry Creek

Project

Contract no. 20-7442-3-87 Reportno.___ 3

Site 29

Structure _Principal spillway

Specimens: number 3
Concrete class _ 4000  Mix no.

Location in structure

Type of speciments: cylinder K beans O coresd 6

in diameter

Batch volume yd® Typemix: job O readymix [

Date placed 12-12-16 Date extracted (cores) _ ———  Date shipped12-13-16 Prepared by _ T Rice

Field Data
. Batch scale " .
Materials weight (Ib) Additional description
Cement 3800 | Brand _ Ideal Type _ IT
Prozzolan 1,160 | Source/type _Red Dot Fly Ash Class__F
Fire aggregate 9,788 Absorption__ 0.5 % Moisture __ 4.2 % Free water 348 b

Coarse aggregate 4,975
Coarse aggregate 9737

Water (including admixtures) _ 1,781

Absorption _ 1.0 % Moisture__1.3 % Free water _ 15 »
Absorption _ 1.5 % Moisture_ 2.1 % Freewater 57 1b
Temperature 61 _°F Batched water + Free water=___ 2,200 __1b

Admixture 3002. | Type AA Brand __Autolene AE 70
Admixture 12002. | Type WR Brand __Autolene AE 70
. . . } = .
Mixing time D mm Remarks we=044
Ready-mix plant Speedy - mix Plant 4 Load ticketno. 651
Summary of Laboratory Data
Field Slump Air content Laboratory Date Age Strength | Type of
Specimen no.| (@n.) (%) specimen no. | Received | Tested (days) | (Ib/in2) break
31 4 5.0 1264 12-13-16 |12-20-16 7 2,900 6
32 4 5.0 1265 12-13-16 |12-20-16 7 3,010 2
33 4 5.0 1266 12-13-16 |12-20-16 7 2,950 2
34 31/2 4.6 1267 12-13-16 | 1-9-17 28 3,970 5
35 31/2 4.6 1268 12-13-16 | 1-9-17 28 4,050 1
36 31/2 4.6 1269 12-13-16 | 1-9-17 28 4,120 1
Method of curing _Damp sand / curing room Method of capping _ Sulfur
Name of testing laboratory _ Columbia Falls Testing Lab
(210-645-H, Amend. 84,0ct 2018) B-12.3-1
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NEH 645 WS 12.3

Project

Report on Concrete Test Specimens

Site

Specimens: number
Concrete class

Location in structure

Type of speciments: cylinder

Mix no.

Contractno.

Structure

Report no.

Batch volume

O beans[d coresd

in diameter

yd® Typemix: job O readymix O

Date placed Date extracted (cores) Date shipped Prepared by
Field Data

Materials ?vizcg};fiiﬁ)e Additional description
Cement Brand Type
Prozzolan Source/type Class
Fire aggregate Absorption % Moisture % Free water b
Coarse aggregate Absorption % Moisture % Free water 1b
Coarse aggregate Absorption % Moisture % Free water 1b
Water (including admixtures) Temperature °F Batched water + Free water= b
Admixture Type Brand
Admixture Type Brand
Mixing time mm Remarks
Ready-mix plant Load ticketno.

Summary of Laboratory Data

Field Slump Air content Laboratory Date Age Strength | Type of

Specimen no.| (in.) (%) specimen no. | Received | Tested (days) | (Ib/in2) break
Method of curing Method of capping
Name oftesting laboratory

(210-645-H, Amend. 84,0ct2018) B-12.3-3
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Appendix B Record of Aggregate Moisture Part 645
National Engineering Handbook

NEH 645 WS 13.1 Record of Aggregate Moisture

Aggregate moisture should be monitored and documented atleastonce each production shiftand whenever a
changeinthemoistureissuspected.

On WS 13.1, note that the fine aggregate sampled on October 30 was sampled by two different test methods
with differentresults. Thefirsttestmethod, ASTM D4944, appeared to measure mostly surface moisture. The
second test method, ASTM D4959, measured surface and absorbed moisture. Always note observations such as
thisinthecomments section.

When sampling aggregate, note the time when sampling is begun and the time when sampling ceases. This will
allow correlation with the plantrecord pertaining tothe mix produced fromthe aggregates sampled.

Obtain several samples. Record all test results and strike through any values that are unreasonable or markedly
different from other results of tests from the same set of samples. Average the test results from the remaining
valuesineach setof samples.

(210-645-H, Amend. 84, 0ct2018) B-13.1-1
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U. S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.1

RECORD OF AGGREGATE MOISTURE

Watershed  Pine Creek Site No. 3  Structure Aux. Spillway Report No. 3_of 28

Inspector. R.. Rangel

Coarse Aggregate #1 Redland crushed 1" NMSA Fine Aggregate #1 Redland silicasand

Coarse Aggregate #2 Lakeside Pit#2 Fine Aggregate#2
Date Time Sampled Aggregate E&:Tﬁg Test Test Results Averace

Start End Tested Testod Method |Sample|Sample |Sample |Sample |Sample |[Sample g
1 2 3 4 5 6

4/30/05 1000 1100 FA #1 Stockpile  * D4944 2.0 2.0 2.2 2.1 2.1
4/30/05 1000 1100 FA #1 Stockpile * D4959 2.5 2.5 2.7 2.6 2.6
5/1/05 0815 0830 CA #1 End of belt #1 D4959 2.4 2.6 2.5 2.5
5/1/05 0830 0845 CA #2 End of belt #2 D4959 25 2.4 25 2.5
5/1/05 0845 0900 FA #1 End of belt #3 D4959 2.3 2.2 2.4 2.3
5/2/05 0815 0830 CA #1 End of belt #1 D4959 2.5 2.6 2.6 2.6
5/2/05 0830 0845 CA #2 End of belt #2 D4959 22 2.7 2.7 2.6 2.7
5/2/05 0915 0930 FA #1 End of belt #3 D4959 2.1 2.1 2.2 2.1 2.1
5/3/05 0800 0815 CA #1 End of belt #1 D4959 22 2.7 2.7 2.8 2.7
5/3/05 0815 0830 CA #2 End of belt #2 D4959 2.7 23 2.8 2.8 2.8
5/3/05 0845 0900 FA #1 End of belt #3 D4959 2.2 2.3 2.3 2.4 2.3

Comments:

*FAwastakenatvariouslocationswhere materialwasbeingremovedbyfrontendloader.Speedy moisture meterappearstobemeasuringfree
water only. Tests on 4/30 were made from the same sample, but the oven dry sample test results show approximately 0.5 percent more
moisture than the speedy. A calibration curve will be developed for the Speedy.
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U. S.Department of Agriculture

Natural Resources Conservation Service

NEH 645 WS 13.1

RECORD OF AGGREGATE MOISTURE

Watershed Site No._ Structure Report No.
Inspector
Coarse Aggregate #1 Fine Aggregate #1
Coarse Aggregate #2 Fine Aggregate#2
Dat Time Sampled Aggregate I-S‘pecg.flc Test Test Results N
ate Tested ocation Method Sample | Sample |Sample |Sample |Sample |Sample verage
Start End Tested 1 9 3 4 5 6

Comments:
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NEH 645 WS 13.2 Field Mix Evaluation

Plantsthatproduce RCC alsoproduce a plantrecordlistingthe weight ofindividualingredients being mixed
atany time during production. The inspector must ensure that the mix being produced in the field conforms
totheapproveddJobMix. The Field Mix Evaluation usesinformationobtained from theJob Mix submittaland
plantrecordsto evaluate the mixbeing producedin the field (field mix). Three questions about the field mix are
answered by thecompletion ofthe Field Mix Evaluation:

+ Isthefield mix proportioned within the tolerances specified in Spec 367
+ Whatis the percent moisture (%M) of the field mix?
+ Whatisthetheoretical air-free density (TAFD) of the field mix?

Enter the applicable units (pounds or tons) in the space provided in the top left corner of the table. Use the
unitsreportedbythe plant. Thevaluesintheexampleareintons.

Line 1

Record the quantities of each mix ingredient on line 1, columns 1 through 7 and column 9. The sum of the fig-
uresincolumns 1through 7iscomputed and placed in column 8.In the example, the quantities are summed as
follows:

25.99 +45.23 +59.25 + 5.76 + 6.49 + 4.50 = 147.22 tons

Column 9

Column 9containsinformation about the admixture. The example shows 570 ounces of admixture were added
tothemix. Foraliquid admixture, thisequals approximately 37 poundsofliquid, whichisincludedinthe quan-
tity for Water + Admixinline 1, column 5. If the plant record does not include the admixture in the quantity of
water added to the mix, add the quantity of admixture to the quantity of water reported by the plant and place
thissuminline 1, column 5.

Line 2, columns 1 through 4

Thevalueforaggregate field moistureisobtained from the Record of Aggregate Moisture and placedinline 2,
columns 1through 4. For coarse aggregate#1 (CA#1) the value of 2.5 percent is obtained from the Record of
Aggregate Moistureandrecordedonline 2,column 1.

Line 3, columns 1 through 4
Usethefield moisture fromline 2 tocompute the weight of dry aggregate. For example, the Dry Quantity of CA
#1 is computed as follows:

. 25.
Dry Quantity :i)g = 25.36 tons

1.025

Line 2, column 5
Thedifferencebetweenthe quantityinline 1,columns 1 through 4 and the dry quantityinline 3,columns 1
through4equalstheaggregate moisture. For CA#1, theaggregate moistureiscomputedasfollows:

25.99 — 25.36 = 0.63 tons

The sum ofthe aggregate moistureisenteredinline 2, column 5. Inthe example, thisvalueis computed asfol-
lows:

Field Moisture = 0.63 + 1.10 + 1.33 = 3.06 tons

(210-645-H, Amend.84, Oct 2018) B-13.2-1
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NEH 645 WS 13.2 Field Mix Evaluation—continued

Line 3, column 5
The total amount of moisture inthe mixis determined by adding the valueinline 1, column 5tothatinline 2,
column 5 as follows:

5.76 + 3.06 = 8.82 tons

Placethisvalueinline 3, column 5.

Line 4, columns 1 through 4

Some of the moisturein the mixis absorbed by the aggregates. The amount of moisture that an aggregate
will absorbistermed “absorption.” Aggregate absorption is determined in the laboratory and reported as a
percentage of the dry weight of the aggregate. Spec 36 requires aggregate absorption tobereported on the
JobMixsubmittalforeach aggregate usedinthe mix. Obtainthe absorptionfromtheJob Mixsubmittaland
record the values for each aggregateinline 4, columns 1 through 4, as applicable. Inthe example, inline 4,
column 1, 2.0 percentis recorded as the absorption of CA#1.

Line 5, columns 1 through 4

The saturated surface-dry (SSD) quantity is the weight of the aggregates plus the moisture absorbed into the
aggregates. Computethe SSD quantity foreach aggregate using the valueforabsorptionfromline4.The SSD
quantity of CA#1iscomputed asfollows:

SSD Quantity = 25.36 x 1.02 = 25.87 tons

Place the value for SSD quantity of each aggregate in the appropriate column on line 5.

Line 4, column 5

The amountof moisture absorbed by each aggregateis computed by subtracting the dry quantityinline 3, col-
umns 1through 4 fromthe SSD quantityinline 5, columns 1 through 4. For example, the amount of moisture
absorbed by CA#1 is computed as follows:

25.87 - 25.36 = 0.51 tons

The total aggregate absorptionis computed asfollows:

Total Absorption=0.51+0.93+0.29=1.73 tons

Enter the total absorption on line 4, column 5.

Line 5, column 5

The difference between the total amount of moisture in the mix and the total absorption is termed the “free
water.” Thefree wateristhe moisture thatisavailable (free) to mix with the cementitious materials and other
fine particles to form the paste. In the example, the free water is computed as follows:

free water = 8.82 — 1.73 = 7.09 tons

Enter the free water on line 5, column 5.

B-13.2-2 (210-645-H, Amend. 84, 0ct 2018)
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NEH 645 WS 13.2 Field Mix Evaluation—continued

Line 5
Copy the quantities of cement and pozzolan fromline 1, columns 6 and 7 toline 5, columns 6 and 7. The sum
of the valuesonline 5, columns 1 through 7 equals the total weight of the mix as follows:

25.87 +45.06 + 58.21 + 7.09 + 6.49 + 4.50 = 147.22 tons

This valueis placed online 5, column 8 and must equal the previous total located online 1, column 8. If these
values are notequal, acomputation error has occurred that mustbe corrected before proceeding.

Line 6, columns 1 through 7
Line6containsthe quantity ofeachingredientasapercentageofthetotal mix quantity. Thevaluesinline6,
columns 1 through 7 are computed by dividing the valuesin line 5 by the total quantity of the mixonline 5,
column 8 and multiplying by 100. For example, the percentage of CA#1iscomputed as follows:
(25.8T) x 100 =17.57%
147.22 )

Line 6, column 9
Copy the quantity of admixture added to the mix from line 1, column 9.

Line 7, columns 1 through 7
From theJob Mix, record the specified percentage of each aggregate, water + admixture, cement, and poz-
zolan.

Line 7, column 9

Record the quantity of admixture specified in the Job Mix online 7, column 9. This value may be shown on
the Job Mix in ounces or milliliters per cubic yard of mix. If so, it must be multiplied by the number of cubic
yardsinthebatchbeing evaluated toconvert to ounces or milliliters per batch.

Line 8

Compute andrecord the percent difference between the valuesinlines 6 and 7. For example, line 6, column
1shows 17.57 percent of the mix is CA#1. The Job Mix specified that 17.43 percent of the mix be CA#1, as
shown inline 7, column 1. The percent difference is computed as follows:

[ (17.57 - 17.43)) 1
x 100 =+ 0.80%

“ 17.43 J |
Line 9

Line 9lists the tolerances in proportioning allowed by Spec 36. The values in line 8 must be within these
specified tolerances; otherwise, mix proportioning adjustments mustbe made sothatthe mixbeing produced
inthefieldisproportioned withinthe specified tolerances.

Line 10

Copy the quantities fromline 5toline 10. The valuesin line 10 mustbe in pounds. Make the conversion, if ap-
plicable. For example, the quantity of CA#1 online 5is 25.87 tons. The value recorded on line 10, column 11is
computed as follows:

(210-645-H, Amend.84, Oct 2018) B-13.2-3
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NEH 645 WS 13.2 Field Mix Evaluation—continued
25.87 tons x 2000 1b/ton = 51,740 1b

The sum of valuesinline 10, columns 1 through 7 equals the total weight of the mix in pounds as follows:

51,740+90,120+116,420+14,180+12,980+9,000= 294,440 1b

Record this value on line 10, column 8.

Line 11

Obtain from the Job Mix the SSD relative density of each of the ingredients, and record them on line 11,
columns 1 through 7. (Note: Relative density is the ratio of the weight of a specific absolute volume of mate-
rialtothe weight of an equal volume of distilled water. Itis synonymous with the term “specific gravity” and
issometimesreported onJob Mix submittals as specific gravity, or abbreviated GS). The aggregaterelative
densities recorded here are for aggregates in the saturated surface dry (SSD) condition. Aggregate relative
density should belisted on the Job Mix for aggregatesinthe SSD condition. If the relative density listed on the
JobMix submittalhasnotbeen adjusted for SSD, make the adjustment. Forexample,iftherelative density of
CA#1inthedry conditionis 2.60 and the absorptionis 2.0 percent, the SSD relative density is computed as
follows:

2.60 x 1.02 =2.65

Line 12

Compute and record the absolute volume of each mix ingredient on line 12, columns 1 through 7. The absolute
volume computationis madeby dividing the valuesinline 10, columns 1 through 7by the product of valuesin
line 11, columns 1 through 7 and the unit weight of water. For example, the absolute volume of CA#1 is com-
puted asfollows:

51,740

— 3
(2.65% 62.4) 31289 ft

Absolute Volume =

Compute, as follows, the sum of the absolute volumes of each ingredient and place in line, 12 column 8:

312.89+538.89+704.04 +227.24+66.04+51.15=1,900.25 ft’

The %M and TAFD computations are made at the bottom of the worksheet. %M iscomputed by dividing the
total weight of dry materialsin the mix by the total moisturein the mix. Inthe example, the %M iscomputed
asfollows: 1

%MJ 8.82 [x 100 = 6.
(147.29 -8 89)
L ]

4%

TAFDiscomputed by dividing the total weight of allingredients in the mix by the absolute volume of all ingre-
dientsin the mix asfollows:

_294,4401b_ _ 155 0 1b/ft?
TAFD=1 900,95 ft’

B-13.2-4 (210-645-H, Amend. 84, 0ct 2018)
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U. S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.2

FIELD MIXEVALUATION

Watershed Pine Creek Site No. 3
Placement No. or Location Test Section
Timeofoperation 0800 to 1130
RCCTemp 53°F to 55°F Plant brand

Mix Number PC3 200/100

Admixture Source and Type

Structure Aux.Spillway Report No. 30f28 Date 4/1/05
Inspector R. Rangel
Weather Cloudy,cool Temp 49°F  to 55°F

ARAN 280

Cement Source and Type Lehigh Type |
MB ASTM C494 Type D

Pozzolan Source and Class Monex Class F

Plant type Continuous flow through pugmill

Coarse Aggregate #1 Redland crushed 1" NMSA Fine Aggregate #1 Redland manufactured sand
Coarse Aggregate #2, Lakeside Pit#2 Fine Aggregate#2
Column > 1 2 3 4 5 6 7 8 9

é ﬂﬁﬁ%:?g:f: CA#1 CA#2 FA#1 FA#2 vg:;ﬁf; Cement | Pozzolan Total 1 A(dlgi;t;l re
1 Quantity 25.99 45.23 59.25 5.76 6.49 4.50 147.22 570
2 Field Moisture 250 % 25| % 23| % % 3.06
3 Dry Quantity 25.36 44.13 57.92 8.82
4 Absorption 20| % 2.1 % 05| % % 1.73
53 SSD Quantity 25.87 45.06 58.21 7.09 6.49 4.50 147.22
6 Proportions (%) 17.57 30.61 39.54 4.82 4.41 3.06 100 570
7 Job Mix (%) 17.43 31.07 39.30 4.73 4.37 3.10 100 563
8 Difference + (%) +0.80 1.48 +0.61 +1.90 +0.92 1.29 +1.24
9 Tolerance (%) +3 +3 +3 +3 +2 +2 +2 +3
10 SSD Quantity (Ibs) 51,740 90,120 116,420 14,180 12,980 9,000 294,440
11 | SSD Relative Density 2.65 2.68 2.65 1.0 3.15 2.82
12 | Absolute Volume (ft°) 312.89 538.89 704.04 227.24 66.04 51.15 1,900.25

%M :[ 8.82
(147.29-8.82)

L

]x100:6.4%

_ 3
TAFD — 2,94’4_40“? = 155.0 Ib/ft
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U. S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.2 FIELD MIX EVALUATION

Watershed Site No._ Structure Report No. of Date
Placement No.or Location Inspector
Time of operation to Weather Temp to
RCC Temp to Plant brand Plant type
Mix Number Cement Source and Type Pozzolan Source and Class
Admixture Source and Type
Coarse Aggregate #1 Fine Aggregate #1
Coarse Aggregate #2 Fine Aggregate #2
Column > 1 2 3 4 5 6 7 8 9
o Unless Otherwise % .
= Indicated Units = CA#1 CA #2 FA #1 FA #2 Water. + Cement Pozzolan Total Admiztire
S| tons Admix ( oz )
1 Quantity
2 Field Moisture % % % %
3 Dry Quantity
4 Absorption % % % %
5 SSD Quantity
6 Proportions (%) 100
7 Job Mix (%) 100
8 Difference + (%)
9 Tolerance (%) +3 +3 +3 +3 +2 + 2 + 2 +3
10 SSD Quantity (Ibs)
11 | SSD Relative Density
12 |Absolute Volume (ft°)
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NEH 645 WS 13.3 Apparent Maximum Density (AMD)
Determination

An AMD determination mustbe made for each gauge employed for the purpose of documenting compliance
with density specifications. The three-step processof determining the AMD should be recorded on the work-
sheet. RefertoNEH 645.1301(c), Testsection, for adetailed explanation of this three-step process.

(210-645-H, Amend. 84, 0ct2018) B-13.3-1
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Sample NEH 645 WS 13.3

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.3
APPARENT MAXIMUM DENSITY (AMD) DETERMINATION

Watershed Pine Site No. 3 Structure Aux. Spillway
Date 4/1/05 Inspector R. Rangel

Placement No. or Location Test Section

Time of operation 0800 to 1130 Weather Cloudy, cool

Temp 49 °F to 55°F RCC Temp 53 °F to 55 °F
Mix Number PC3 200/100 TAFD 155.0pcf

Roller make and model Dynapac CA511D

Step 1: Compact and test two passes beyond the point density ceases to increase.

Wet Density @ 12-inch depth (pcf)
Number of Roller Passes #1 — Gauge 00103 #2 — Gauge 02103
2 148.2 148.1
3 148.7 148.5
4 149.1 149.0
5 149.5 149.5
6 149.5 149.4
7 149.4 149.4
8 149.1 149.0

Step 2: Verify that density varies no more than 2 percent from bottom to top of the 12-inch lift.

Nuclear Probe Wet Density (pef)
Depth (inches) #1 — Gauge 00103 #2 — Gauge 02103 Max. and Min.
2 150.2 150.5 150.2 150. 5
4 150.1 150.1
6 149.9 150.1
8 149.9 150.0
10 149.7 149.8
12 149.5 149.5 149.5 149.5
Max. — Min. = 0.7 1.0
Percent Variation = [(Max. — Min.) = Max.] x 100 = 0.5% 0.7%
Allowable Percent Variation = 2%

Step 3: Compute the AMD.

Wet Density @ 10-inch depth (pcf)
Location values >0.96TAFD
Gauge 00103 Gauge 02103 Gauge 00103 Gauge 02103
1 152.4 152.1 152.4 152.1
2 152.4 152.5 152.4 152.5
3 152.6 152.8 152.6 152.8
4 152.7 152.3 152.7 152.3
5 152.6 152.6
6 152.4 152.9 152.4 152.9
Average Density = 152.5 152.6
0.98TAFD = 151. 9

(210-645-H, Amend. 84, 0ct 2018)
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U.S. Departmentof Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.3
APPARENT MAXIMUM DENSITY (AMD) DETERMINATION
Watershed Site No. Structure

Date Inspector

Placement No. or Location

Time of operation to Weather
Temp to RCC Temp to
Mix Number TAFD

Roller make and model

Step 1: Compact and test two passes beyond the point density ceases to increase.

Wet Density @ 12-inch depth (pcf)

Number of Roller P
umber of Roller Passes #1— Gauge #9 _ Gauge

QIO [0 | |W|N

Step 2: Verify that density varies no more than 2 percent from bottom to top of the 12-inch lift.

Nuclear Probe Wet Density (pcf)
Depth (inches) #1 — Gauge #2 — Gauge Max. and Min.
2
4
6
8
10
12
Max. — Min. =
Percent Variation = [(Max. — Min.) + Max.] x 100 =
Allowable Percent Variation = 2%

Step 3: Compute the AMD.

Wet Density @ 10-inch depth (pcf)
Location values >0.96TAFD
Gauge Gauge
Gauge Gauge

1
2
3
4
5
6

Average Density =

0.98TAFD =

Average Density > 0.98TAFD? Yes or No Yes or No
AMD =
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NEH 645 WS 13.4 RCC Lift Summary

WS 13.4, RCC Lift Summary, isused todocument placement of one RCClift including the condition of the lift
and edgejoints and the treatment of those joints at the time they are covered with RCC or conventional con-
crete. The worksheetis also used to document moisture and density test results, the location of the tests in-

cludinglift elevation, and the compactor used to compact the lift being tested.

Draw a sketch in the space provided above the table. Include items such as:

coordinates or stations and offsets relative to the centerline of the structure that pinpoint the location of
the sketched area

+ embankment contact locations
+ edgejointlocations

* locations where temperature of the lift surface was measured and the average surface temperature
(AST) asdefinedin Spec 36

+ thetime when RCCwasspreadoverthesurface
* thetime when compaction was completed

* locationsof moisture and densitytests

* areaswherethere were problems with the mix

* repairareas

Thejointsin the example arelabeled A, B, C, D, and E. Aislocated from approximate Station 5+70 to the end
of the wall. RCC placement began over A at 8:08 a.m. RCC compaction was completed over Aby 8:28 a.m. A
moisture/density test was made atthelocationidentified by the “+” andlabeled “1.” RCC spreading over Bwas
completedat8:30a.m., apparently placed and spread whilethe RCCover A wasbeing compacted.

Information tobe recorded in the table includes details about the lift and RCC compaction. Spec 36 requires
the RCC surface temperature to be measured each hour the lift surface is exposed. The time of joint exposure
(TE) and the average temperature of the surface (AST) are recorded for each area. The product of these values
equals the joint maturity. Twohours was recorded for the TE for area A. The AST for area A was recorded as
69°F.Thejoint maturityiscomputed asfollows:

Joint maturity = 2 x 69 = 138 °F-hr

Spec 36 defines three joint conditions (fresh joint, intermediate joint, and cold joint). One of three treatment
methods definedin Spec 36 (treatment methodsI, IT, or I1I) is typically chosen by the design engineer based on
the joint condition. Area A has ajoint condition of “fresh.” Treatment method I is recorded as the method of
treatment employed to treat area A.

The moisture and density of the RCC compacted with the CA511D compactor was tested at the locationidenti-
fied on the sketch by “+” and labeled “1.” In addition to being identified on the sketch, the test location is fur-
ther defined in the table as being at Station 5+85, 176 feet left of the centerline of the structure. (Note: Unless
otherwise noted, it is normal convention for the left side of the structure to be on the left when facing down-
streamin the direction of ascending station numbers.) A density of 149.4 pounds per cubic foot was tested with
Gauge No.00103 at aprobe depthof 12inches. 5.9 percent moisture was measured at the samelocation.

Include, inthe comment section, any problemsorrelevantissues, such asa description of any repairs, which
warrant additional explanation.

(210-645-H, Amend. 84, Oct 2018) B-13.4-1
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.4

RCC LIFT SUMMARY

Watershed Pine Creek Site No. 3 Structure Aux.Spillway Report No. 3 of 28 Date 5/1/05
Placement No. or Location Elev. to 730.1t0731.1 Mix Number PC 200/1003 Inspector R. Rangel
Weather Cloudy, cool Temp 51°F to 56 °F Mix Temp 65 °F to 73 °F
Lift Diagram Left wall Embankment j:(;)ir;itructlon
Contact
3+00 3+50 4+00 4450 5+00 5+50 6+00 End of Wall
184 ft | | | | I | /
] 72 °F* 70°F*
* E C B A
71°F 3 1
D >4 op* * + *
op%* = 71°F o % o 69 °F
73 °F 2, 68 °F 70°F
170 ft Spread 0900 Spread 0855 Spread 0845 Spread 0830 Spread 0808 Downstream
Compacted 0915 Compacted 0915 Compacted 0905 Compacted 0845 Compacted 0828
(5/2/05)
Area A B C D E Comments:
TE (b) 2 2 2 17 A problem with mix uniformity was observed during placement in Area
AST (°F) 69 70 71 72 73 E. A portion of the mix was removed/wasted after being deposited.
Joint Maturity (°F-h) 138 140 142 144 1241 | Edge of remaining RCC trimmed to a 1:1 slope. Production ceased for
Joint Condition fresh fresh fresh fresh intermediate the day. Problem was with a leaky valve dumping too much water into
the mix. Problem was fixed. Production resumed on 5-2-05. Construc-

Treatment Method ! : : ! I” tion joint and lift joint kept moist. Construction joint and lift joint
Test No. 1 2 3 treated with Treatment Method |II.
Compactor CA511D 3410 CA511D
Station 5485 4+65 4420 Test No. 2 was made of RCC compacted in 6-inch lifts.
Offset (ft) L176 L171 L175
Gauge No. 00103 00103 00103
Moisture Content (%) 5.9 5.9 5.9
Wet Density (Ib/ft?) 149.4 148.3 149.6
Probe Depth (in) 12 12 6
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U.S. Department of Agriculture
Natural Resources Conservation Se

NEH 645 WS 13.4

RCC LIFT SUMMARY

Watershed Site No. Structure Report No. of Date
Placement No. or Location Mix Number Inspector

Weather Temp to Mix Temp to
Lift Diagram

Area A B C D E Comments:

TE (h)

AST (P

Joint Maturity (°F-hr)

Joint Condition

Treatment Method

Test No.

Compactor

Station

Offset (ft)

Gauge No.

Moisture Content (%)

Wet Density (Ib/ft3)

Probe Depth (in)
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NEH 645 WS 13.5 In-place RCC Density and Moisture Test Results

WS 13.5, In-place Density and Moisture Test Results, is used to record density and moisture test results.

Even though some information will be duplicated by using both the RCC Lift Summary and In-place Density
and Moisture Test Results worksheets, a more comprehensive set of data will be provided by completing
bothforms.

The testlocation can be identified by x, y, z—coordinates or by station, offset, and elevation. The stations
given in the example entries refer to the centerline station of the RCC structure. The offset (e.g., L176 ft)
gives the distance to the left or right of the centerline of the RCC structure. The “L.” indicates the test loca-
tionis to the left of the centerline and the number 176 is the distance left of the centerline. (Note: Unless
otherwise noted it is normal convention for the left side of the structure to be on the left when facing down-
streaminthe direction of ascending station numbers.) The elevation given for the test locationisthe eleva-
tion of the surface upon which the nuclear gauge sits to make the test.

Allnucleargaugesareidentified by anumber and thisnumber shouldberecorded to document which gauge
was used to run the test. The nuclear gauge probe is lowered into the RCC and locked at a specific depth to
runthetest. Thisdepth mustberecorded.

The firstline in the example shows a test was made on the 1st of May at alocation 176 feet left of RCC struc-
ture centerline station 4+20. Gauge number 00103 measured the wet density ofthe RCCtobe 159.1 pounds
per cubic foot with the probe set at 12 inches. The moisture was measured to be 5.8 percent. The first line
alsodocumentsthatthe density of the 12-inch lift was attained with 10 passes of the Hamm 3410 compactor
(compactor B). Furthermore, a foot note was provided that directs the reader to the Comments section of
the worksheet, where it is noted that a switch was made to compactor A.

Alwayslist corrective actionsin the comment area provided at the bottom of the page and document prob-
lems and corrective actionsinthejobdiary as appropriate.

(210-645-H, Amend. 84, 0ct2018) B-13.5-1
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Sample NEH 645 WS 13.5

U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.5
IN-PLACE RCC DENSITY AND MOISTURE TEST RESULTS

Watershed PineCreek Site No. 3 Structure Auxiliary Spillway
Sheet No. 3__of 28 Year 2005 Inspector R.Rangel
Mix Number PC3-200/100 Specified Wet Density (Ib/ft?) 149.3 Job Mix Moisture (%) 5.9
Compactor Make Model
A Dynapac CA511D
B Hamm 3410
C Wacker RD 2700100
1]
> 9] = =]
< 2 &~ Q c o Q
; o 8 @ @ 8 g - >
Date Test Location % & _ £ i: E a *g § - ~ g3 éﬂ
g
Tested & AE | e | B 2 @ 25 |89
=] > =) Chad g8 =Y 5 O
~ [ % 45 < E ° A~ E o=
Station | Offset | Elev. & [ =2 o & 309
X) ) () = <
5/1 4+20 L176 ft 731.1 00103 12 146.1 5.8 B 10 12 1
5/1 4+20 L176 ft| 731.1 | 00103 12 149.4 5.9 A 6 12
5/1 4+65 L171 ft 731.1 00103 12 146.7 6.0 B 10 12 2
5/1 4+65 L171 ft| 731.1| 00103 6 148.3 5.8 B 6 6
5/1 5+40 L174 ft 731.1 00103 12 149.5 5.9 A 6 12
5/1 5+40 L174 ft 731.1 00103 10 149.7 5.9 A 6 12
5/1 5+40 L174 ft| 731.1 | 00103 8 150.1 5.9 A 6 12
5/1 5+40 | L174 ft| 731.1| 00103 6 150.5 5.9 A 6 12
5/1 5+40 L174 ft| 731.1 | 00103 4 150.9 5.9 A 6 12
5/1 5+85 L176 ft 731.1 00103 12 149.6 5.9 A 6 12
5/2 4+40 R173 ft| 732.1 00103 10 149.7 5.9 A 6 12
5/2 5+10 R176 ft| 732.1 00103 10 149.6 5.9 A 6 12
5/2 5+50 R180 ft| 732.1 00103 10 149.8 5.9 A 6 12 3
5/2 5+50 R180 ft| 732.1 00111 10 149.6 5.1 A 6 12 3
5/2 5+60 R176 ft| 732.1 00103 10 149.9 5.9 A 6 12 3
5/2 5+60 R176 ft| 732.1 00111 10 149.7 5.1 A 6 12 3
Comments:
I. Switched to Compactor A
2. Thinned lift from 12 to 6inches when using Compactor B
3. Measurements taken in same holes with different gauges to compare gauges. Density is relatively close, but moisture varies quite a bit
between gauges. Moisture correction dialedinto Gauge 00103, but no correction dialed into Gauge 00111. Will determine moisture correction
for Gauge 00111 prior to further use.

(210-645-H, Amend. 84, 0ct 2018)
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.5
IN-PLACE RCC DENSITY AND MOISTURE TEST RESULTS

Watershed Site No. Structure
Sheet No.__ of Year Inspector
MixNumber Specified Wet Density (Ib/ft?) Job Mix Moisture (%)
Compactor Make Model
A
B
C
w
. ) = ‘? o 3 § ¢ 2 ._9?
Date Test Location 'z, S _ 2 2 5 _ 2 2 B 22w
d 2 RE | BE | & g % 22 |E8E
Teste %" =238 | B2 3= £ ™ 5 S £ §
Station | Offset | Elev. & & g = = S & 3 S 8§
) (2) = <

Comments:
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NEH 645 WS 13.6 RCC Compressive Strength Test Results

WS 13.6, RCC Compressive Strength Test Results, is used to record information about RCC compressive
strength test specimens.

The example shows the results from three groups of specimens. Groups 11 and 12 each contained 12 cylinders.
Thespecimensingroups 11 and 12 were 6-inchnominal diameter cylinders made on 5/1/05 and 5/2/05, respec-
tively. Two cylinders from each group were tested and are reported in the example. Group 3, made on 5/2/05,
was a group of four 6-inch nominal diameter cores. Results from two of the four cores are reported in the
example.

The cylinders were weighed immediately after being made to obtain their wet weight. The ends of the cores
were sawed and weighed atthe time of testing. Specimen volumes were determined at the time of compression
strength testing.

RCCecylinders generally have a slightly larger diameter than conventional concrete test specimens because
compactionresultsinexpansionoftheplastic specimen mold. Thus, the volume willbe slightly higherthanthe
volume of the empty mold. The diameter of core specimens can also vary. Accurate diameter measurements
are made by measuring the circumference with a “Pl tape,” which yields a direct reading of the diameter to
within 0.001 inch. The diameter used to compute the volume of core or molded cylinder specimens should be
the average of the bottom, middle, and top diameters. The diameter of specimen number 1from group 11 was
measurednear thebottom, middle, and top tobe 6.009,6.014, and 6.0151inches. The average diameteriscom-
puted asfollows:

(6.009 +6.014 + 6.015) ,
3 =6.013 in
The cross-sectional area of specimen number 1 from group 11 is computed as follows:
X 6.0132 =28.397 in®
4

Thelength of specimen number 1 from group 11 was measured tobe 11.94 inches. The volume of the specimen
is computed as follows:

11.94 x 28.397 _ 0.1962 ft?

1728

Density values are computed by dividing the weight of cores or cylinders by their volume. The density of speci-
men number 1 from group 111iscomputed as follows:
29.351b

Density = ————— = 149.6 1b/ft’
0.1962ft

The average density of specimen numbers 1 and 2is computed as follows:

Average Density =149.6+149.3 =149.5 Ib/ft’

Accurate compression testing requires the load placed on the specimen tobe evenly distributed across the top
and bottom of the specimen. Since the top and bottom of specimens are rarely smooth, they are capped with
sulfur which is bonded to the top and bottom of the specimen or capped with a high density rubber which is
not bonded to the specimen. The type of caps used, bonded or unbonded, should be reported.

(210-645-H, Amend. 84, 0ct2018) B-13.6-1
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NEH 645 WS 13.6 RCC Compressive Strength Test Results—
continued

L/Distheratio of the length to the diameter of the specimen. It is not uncommon for cores to have an L/D less
thanorequalto1.75. ASTM C39and C42require acorrectionbe made tothe measured compressive strength if
theL/Dislessthanorequalto 1.75. Correctionfactors taken from C39 and C42 are asfollows:

L/D Correction factor

1.75 0.98
1.50 0.96
1.25 0.93
1.00 0.87

Use interpolation to determine correction factors for L/D values given in the table.

Specimen number 1 from group 3had an L/D of 1.67. The correction factor for this specimen is between 0.96
and 0.98. The following relationship can be employed to compute the correction factor:

1.75-1.67 0.98-x
1.75-1.50 0.98-0.96

Solve for the correction factor (x) as follows:
r the corrochigy fgigs (0 as

{ o095 )

The compressive strength of specimen number 1 from group 3 tested tobe 1,920 pounds per squareinch. The
corrected compressive strength is computed as follows:

1920 x 0.97 = 1862 Ib/in®

ASTM C39requirescompressive strengthbereported tothenearest 10 pounds persquareinch. Thus,intheex-
ample, the corrected compressive strength of specimen number 1 from group 3 was reported as 1,860 pounds
per square inch.

ASTM C39 contains a schematicof six fracture patterns (type 1 through type 6). The number corresponding to
the type of fracture should be documented. Also, note the presence of large air voids, evidence of segregation,
whetherfracturespasspredominantly around orthrough coarse aggregate particles, and any otherobserva-
tions related to strength values attained. In the example, specimen number 12 from group 12 had a tested
compressive strength of 1,410 pounds per squareinch, whereas specimen number 11 made and tested on the
same dates had a much higher strength (2,230 1b/in?). A comment was made in the comments section of the
worksheetexplainingthatpoorcompactionwasindicated by gravel withlittlepasteatanapproximated depth
of 8inches. The comment infers the low strength was a result of poor compaction.

Spec 36 requires that three cylinders or two cores be tested for compressive strength at each age specified.
The average of three cylinders or two cores made from the same mix and tested on the same day represents

B-13.6-2 (210-645-H, Amend. 84, 0ct 2018)
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NEH 645 WS 13.6 RCC Compressive Strength Test Results—
continued

the mix strength at a specific age. If one compression test value is significantly lower than that of the other
specimen(s), only the higher values should be used to determine the average density. If the cause of the low
strength value canbe determined, it should be noted as mentioned above for specimen number 12 from group
12. The strength of this specimen was recorded and then lined through to denote thatit was not used to com-
pute the average strength.

Thelastlineofthe tableinthe RCC Compressive Strength Test Results worksheetisused torecord the average
compressive strength from results of two or more tests made from the same specimen group tested on 5/15/05.
For example, specimens 1, 2, and 3 were in specimen group 11 and were tested on 5/15/05. Their compressive
strengths are averaged asfollows:

1580 + 1620 + 1550 = 1580 Ib/ft*

Thisvalueisrecorded onthelastlineinoneofthe columnscontaining the 5/15/05 testresultsfroma group 11
specimen.

(210-645-H, Amend. 84, 0ct2018) B-13.6-3
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.6

Watershed Pine Creek

RCC COMPRESSIVE STRENGTH TEST RESULTS

Report No. 3 of 28

Site No. 3
Mix Number PC3-200/100

Structure Aux.Spillway

Inspector R. Rangel

Specimen Number 1 2 3 10 11 12 1 2
Specimen Group 11 11 11 12 12 12 3 3
Number in Group 12 12 12 12 12 12 4 4
Date Made 5/1/05 5/1/05 5/1/05 5/2/05 5/2/05 5/2/05 5/2/05 5/2/05
Sample Standard C1435 C1435 C1435 C1435 C1435 C1435 ca2 ca2
L % D (in) (nominal) 12x 6 12x 6 12x 6 12x6 12x 6 12x 6 10x 6 11x 6
Weight (Ib) 29.35 29.39 29.42 29.39 29.36 28.80 24.46 26.91
Curing Method Wet Wet Wet Wet Wet Wet In -place In -place
Curing Period (d) 14 14 14 14 14 14 14 14
Date Tested 5/15/05| 5/15/05| 5/15/05| 5/30/07 | 5/30/07 | 5/30/07 | 5/30/07 | 5/30/07
Age Tested (d) 14 14 14 28 28 28 28 28
Test Standard Cc39 C39 Cc39 C39 C39 C39 c39 c39
Volume (ft%) 0.1962 0.1966 0.1965 0.1966 0.1963 0.1967 0.1645 0.1807
Density (Ib/ft?) 149.6 149.3 149.7 149.5 149.6 146.4 148.7 148.9
Average Density (Ib/ft®) 149.5 149.5 148.8
Caps (B = bonded or U = unbonded) u U u U ] U B B
L/D 2 2 2 2 2 2 1.67 1.83
Strength (psi) 1580 1620 1550 2260 2200 1410 1920 1780
Type of Fracture 1 1 1 2 2 *4 5 5
Correction Factor 0.97

Corrected Strength (psi) 1580 1620 1550 2260 2200 1410 1860 1780
Average Strength (psi) 1580 2230 2750

Comments: *Poor compaction indicated by mostly gravel with little paste at approximate depth of 8 inches from top of cylinder.

Cylinders were weighed at the time of molding. Cores were weighed at the time of testing.
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 13.6

RCC COMPRESSIVE STRENGTH TEST RESULTS

Watershed Structure
Report No. of Mix Number Inspector
Specimen Number 2 3 10 11 12

Specimen Group

Number in Group

Date Made

Sample Standard

L x D (in) (nominal)

Weight (1b)

Curing Method

Curing Period (d)

Date Tested

Age Tested (d)

Test Standard

Volume (£t3)

Density (Ib/ft?)

Average Density (Ib/ft%)

Caps (B =bonded or U = unbonded)

L/D

Strength (psi)

Type of Fracture

Correction Factor

Corrected Strength (psi)

Average Strength (psi)

Comments:
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NEH 645 WS 17.1 Soil Bioengineering Report Instructions

Worksheet WS 17-1, “Soil Bioengineering Report” can be used alone or as a supplement to the daily
diary entry to record the details of the soil bioengineering installation.

(1) Section A.—Draw a sketch showing the area and identifying the portion of the work
accomplished on the report date. Include a north arrow. The sketch does not have to be to scale,
but should be proportioned to reasonably represent the area. Describe the bioengineering
technique(s) being installed. Use common treatment names such as those given in the references
in 210-NEH-645-17, 210-NEH-654-15, and 210-NEH-654 Technical Supplement 141,
“Streambank Soil Bioengineering.” Briefly describe the day’s accomplishments along with any
details that differ from that shown on the drawings with a reference to the applicable drawing
sheet number. Describe details such as species type and length of cuttings, health of live
material, depth of installed cuttings below ground, depth to water, trench dimensions, etc.
Describe methods used for such items as forming pilot holes, ensuring good soil-to-stem contact,
etc. Include any details such as plant health, time between harvesting and planting, soak time,
etc., that may be useful in analyzing success or failure mechanisms. Note supplemental
irrigation.

(2) Section B.—List the type, source, and quantity of any materials to be incorporated into the work
that are delivered on the report date. Include dormancy condition of live material. Include
harvested materials that are sourced offsite. Note presoaking times and the use of any rooting
hormones

(3) Section C.—List the type, source, and quantity of materials installed on the report date. Include
both imported materials and those sourced onsite. Note measures used to prevent live material
from drying out. Note use of water retaining soil amendments.

(4) Section D.—List all heavy equipment used such as backhoe, trackhoe, bulldozer, water jet
stinger, etc. Also, list equipment such as generators and pumps unless the equipment is
considered part of the contractor’s field overhead. Note supplemental irrigation used. The
general rule for listing equipment is to list any equipment charged directly to the effort. Do not
list hand tools. Record the times and hours for each piece of equipment used for the soil
bioengineering installation. Note any equipment delivered to the site on the date of reporting
along with the delivery time. Note any equipment removed from the site on the date of reporting
along with the time it left the site. If equipment is idle, list the time it was idled and the reason
for being taken out of service. This information need not be recorded here if it is covered in the
job dairy; if so, note that it is covered in the job diary.

(5) Section E.—List contractor personnel performing duties related to soil bioengineering. List the
superintendent, foreman, and quality control manager by name. List the number of equipment
operators and laborers. Make clear the number of hours worked by each person.

(6) Section F.—Add remarks about the work that would be helpful when evaluating success or
failure. Also, mention any discussions with engineer, owner, contractor, etc. Note any changes
from the design along with authorization for the change. Any information that may be helpful in
estimating and negotiating cost or performance time for a contract modification should be
included here or in the job diary.

B-17.1-1
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NEH 645 WS 17.1  Soil Bioengineering Report—SAMPLE

SOIL BIOENGINEERING REPORT
Job Title: Bic Sawy Rp. EwWp

Location: L mi. W Bie Swio C k.
Inspector: Joun & raY Date: _ 8 /23 /’Z Report No.: 3
Weather: __Ceotn) Precipitation: __ € in. Temp:_ %% Min __ 75 Max

A. Sketch of location and description of work performed

= N

I—:w}

__..._.___.CL Pd — - —— —

w

4 goo !
L- A

Description. ©7/09 ch?am /h&fa///'hg é?m;f(/oyer# (. D& ofozer cut
quro'\C- g fnte foe S{L ]abo’kev;r p/ﬂcqy/ $m;[ ohH Ea»d #1/.
(206~ 13100 funch. (3:00 Db began CI.uH’I'hg_ Bench tr2 4 covering
Boncl H 1 wrtl Benct # 2 spoil makerial . Sa",a [a besess placed brnush o’;
Bowel 2. /b:00 Db besan cutting fJosct #IE cworing Pescd 2
Lobavens  Linichet olecing ém\rz on Lol @ fods D Dnitded
anvlhg ek ﬁ;?_@i 19:16 . Lok cease ot~ 175,

1of2
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NEH 645 WS 17.1  Soil Bioengineering Report—SAMPLE (continued)

B. Materials delivered (type, source, quantity)

Sonhbar il Frgn Bl Teres DNWILY Srd éc)/w a@m
"‘/’mc_/( /D‘?G{r toer~e bl 09”'@(

C. Materials installed (type, source, quantity)

L ok [/ veeol

D. Equipment and hours used (not hand tools)

é C}/eho/- O[qmp ‘lLeré
"D- 6 dozer

E. Contractor personnel

Supesinterdent | LD Moore
meah , E 2, ,é[a,vm Q.
Zaécﬂr—e.r_; . 2 Sk //39’( /O ahr;é_f//U/ «

F. Remarks:

b Hotas  Kopasrdes! //eﬁélxaéz, g ootay, o DA Jeres
’/]9’3496-/"0‘(// s [?;a 0“0/!/ dé "‘[b#f’"/ Fote /45)7’814
useo méc/qéc,s b éq/ gt [oes .

Lotion i —

Inspec%r’s Signature 7

20f2
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SOIL BIOENGINEERING REPORT
Job Title:
Location:
Inspector: Date: Report No.:
Weather: Precipitation: in. Temp.: Min Max

A. Sketch of location and description of work performed

Description:

1of2
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SOIL BIOENGINEERING REPORT—continued

B. Materials delivered (type, source, quantity)

C. Materials installed (type, source, quantity)

D. Equipment and hours used (not hand tools)

E. Contractor personnel

F. Remarks:

Inspector’s Signature
2 0f2
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NEH 645 WS 18.1 Pile Driving Record

Worksheet WS 18.1, “Pile Driving Record” can be used to record details needed to compute friction-pile
bearing capacity and specifics about the driven pile such as pile dimensions, elevation of the tip, elevation
of the butt, and elevation of the top of the pile after it is cutoff. If end-bearing piles or sheet piling are
being driven, the information is not needed for computing bearing capacity, but it will serve to document
specification compliance and provide valuable information that may be needed to assess the pile driving
operation in the case of a contract claim, deviation from design, or structural deficiency.

Friction piles get their load-bearing capacity from friction between the soil and the piling. The piles are
driven to a depth that will provide the specified load-bearing capacity. The load-bearing capacity of a pile
is estimated based on several factors determined as the pile is being driven. Formulas for estimating
bearing capacity are provided in Title 210, National Engineering Handbook, Part 642, Chapter 2,
Construction Specification (CS) 13, “Piling.” These are explained on the following page in the box with
text that was copied from CS 13.

(210-645-H, Amend. 84, Oct 2018) B-18.1-1
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NEH 645 WS 18.1  Pile Driving Record (continued)

When load tests are not required, the bearing capacity of each pile shall be estimated using
one of the following formulas, as appropriate:

Gravity hammers:
_2WH
S+

Single-acting steam or air hammers and diesel hammers having unrestricted rebound of the
ram:

_2WH

~S+0.1

Double-acting steam or air hammers and diesel hammers having enclosed rams:

o 2w AP) 2E

R=
S+0.1 or S+0.1

where:

R = safe bearing capacity, in pounds

W = weight of striking parts of hammer, in pounds

H = height of fall, in feet

A = area of piston, in square inches

P = pressure of steam, air, or other gas exerted on the hammer piston or ram, in pounds
per square inch

E = the manufacturer's rating for foot-pounds of energy developed by double-acting
steam or air hammers, or 90 percent of the average equivalent energy developed by
diesel hammers having enclosed rams as evaluated by gauge and chart readings, in
foot-pounds

S = average penetration for the last 5 to 10 blows of a gravity hammer or the last 10 to 20
blows for steam, air, or diesel-powered hammers, in inches per blow

These formulas are applicable when:
* The hammer has a free fall.
* The head of the pile is not crushed.
* The penetration is reasonably quick and uniform.
* There is no sensible bounce after the blow.
* A follower is not used.

Twice the height of the bounce shall be deducted from H to determine its value in the
formula.

If water jets are used in conjunction with the driving, these formulas are used to determine
the bearing capacity from the results of driving after the jets have been removed.

B-18.1-2 (210-645-H, Amend. 84, Oct 2018
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NEH 645 WS 18.1 Pile Driving Record (continued)

The values under the “Penetration” heading are for the last few blows of the hammer. In the sample
worksheet, these values were reported for the last 5 blows of the hammer. Each blow of the hammer had
a stroke of 3 feet which corresponded to the hammer manufacturer’s stated stroke length. The stroke
length can different than the hammer manufacturer’s stated stroke length if the hammer is not operating at
full capacity. Hammers that operate at less than full capacity do so because of wear or limited energy
input. Also, if the hammer bounces after hitting the pile, the height of the bounce must be determined and
twice this amount must be deducted from the stroke length. For pile #1, the total penetration is the
amount the pile penetrated with 5 blows of the hammer. S = total penetration divided by number of
blows. For pile #1, S=1.75 in. / 5 blows = 0.35 in./blow. The bearing capacity is computed as follows.

ft.
2WH 2x50001bx3 55—
= - — blow _ 2522 1b.

TS+1 :
(0.35 blow +1)

(Note: This is an empirical equation meaning that it is based on historical observations rather than being
a mathematical derivation. It computes a bearing capacity (R) in Ibs. The units for height of drop and
penetration must be shown in (ft./blow) and (in./blow) respectively but those units are not relevant.)

Sketches needed to describe the location and approximate dimensions of the driving site can be drawn on
the back of the worksheet, included in a field notebook, or attached on a separate sheet of paper. Make
sure sketches are kept with or cross-referenced to the worksheet so that they can be easily accessed when
reviewing the worksheet.

Each line in the table contains a blank for remarks. Place a number or numbers in the blank
corresponding with a remark or remarks in the remarks section on the second page. In the sample
worksheet, a “1” was placed in the remark blank and a remark was made in the remark section on page 2.
The remark was that pile #2 apparently broken and was abandoned. Pile #3 was driven to replace the
abandoned pile #2. These piles were being driven for a pipe support. The sketch shows the location of
the piles with respect to the pipe, and gives the distance between piles 2 and 3 in order to be clear where
pile 3 was located in relation to pile 2 (the pile it replaced).

(210-645-H, Amend. 84, Oct 2018) B-18.1-3
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NEH 645 WS 18.1

Watershed:

Structure:

Doe Creek

Cantilever support

Name & Model of hammer: Vulcan #1 air/steam

Bearing value formula (R): 2WH/(S+1.0)

Weight of hammer or ram (#): _5,000 Ibs.

Ibs.

Length of stroke or fall (H): _3 ft.

PILE DRIVING RECORD—SAMPLE

Site: __ 19 Contract No.: _ 1-DC-64
Contractor: D.H. Hammer & Sons Inspector: J. D. Douglas
Manufacturer’s rating (£): 15,000 ft-lb/blow Avg. blows/minute: 60

Maximum allowable (S): _0.50 in./blow
133.51 in?

Minimum bearing capacity required: 20,000 1Ibs.

Effective area of piston (4):

Mean effective pressure (P):_ 80 Ib/in® Type & shape of piles: _Square, reinforced concrete
. . Diameter of
Penetration Computed Elevation Length | Length | Length pile
Pile bearing of of pile of pile
Date No. #:tf(;)l{z;;vs Total “s” “R” T;?le()f glt;t(fi; cutoff | inleads | in place | Butt Tip Remarks

(blows @ ft.) (in.) | (in./blow) (Ib.) (ft.) (ft.) (ft.) (ft.) (ft.) (in.) (in.)
11/29/17 1 5@3 1.75 0.35 22,222 145.9 145.1 0.8 18.2 17.4 10 8
11/29/17 2 - - - - 151.4 145.1 6.3 18.5 12.2 1 8.5 1
11/29/17 3 5@3 2.0 0.40 21,429 146.4 145.1 1.3 18.5 17.2 1 8.5

() is the average penetration for the last 5 to 10 blows of a gravity hammer or the last 10 to 20 blows for steam, air, or diesel-powered hammers, in inches per blow.
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NEH 645 WS 18.1

Remarks:

PILE DRIVING RECORD—SAMPLE - continued

@ riu

— e s o PS 2436 4

' ®
11t

_T_. P#3

1Pile 2 apparently broke. Rate of penetration slowed and seemed to cease before a significant increase.

Drove Pile 3

to replace Pile 2.
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U.S. Department of Agriculture
Natural Resources Conservation Service

NEH 645 WS 18.1 PILE DRIVING RECORD
Watershed: Site: Contract No.:
Structure: Contractor: Inspector:
Name & Model of hammer: Manufacturer’s rating (E): ft-Ib/blow  Avg. blows/minute:
Bearing value formula (R): Ibs. Minimum bearing capacity required: Ibs. Maximum allowable (S) in./blow
Weight of hammer or ram (W): Ibs. Length of stroke or fall (H): ft. Effective area of piston (4): in’
Mean effective pressure (P): 1b/in? Type & shape of piles:
Penetration Computed Elevation Length | Length | Length Dial;gfr of
Date llzli(lf # of blows Total “s” be‘?ll;’ng TOP of Afte;f cu(;t(;ff igflszillgs il(;fpligze Butt Tip Remarks
(b‘;‘:w‘:ré";t.) @(in) | (in/blow)| (b)) ?f‘tli c;‘ftt‘_’) ) | (it ) | (n) | (in)

(S) is the average penetration for the last 5 to 10 blows of a gravity hammer or the last 10 to 20 blows for steam, air, or diesel-powered hammers, in inches per blow.
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NEH 645 WS 18.1 PILE DRIVING RECORD - continued

Remarks:
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