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VISUAL GEOLOGIC LOGGING PROTOCOG FOR TEE GEOLOGIC 
CIfARACTERIZATION OF THB ROCXY FLATS PLANT 

1. INTRODUCTION 

The visual geologic logging protocol described herein provides 
a format and guidelines for the concise, rigorous and 
consistent logging/description of both unconsolidated 
materials and rock core. These protocol are intended for use 
under controlled field conditions and rely primarily on visual 
inspection and physical manipulation of the core including 
slabbing the core with a bandsaw. The core logs will be used 
to characterize the geologic media that compose the aquifer (s) 
beneath the Rocky Flats plant. Additionally, the logs will 
serve as a standard against which other core logs may be 
compared. 

2.0 PROCEDURES FOR EVALUATING CORE LOSSES 

Determine the top and bottom of each run. Examine the core 
within an individual run and match any breaks to allow for 
accurate measurement. Measure the "unadjusted" total length 
of the run to the nearest tenth of a foot. The unadjusted 
total length does not account for unrecovered core, ground 
core, cavities or sections removed for laboratory analysis. 
Review the core loss footage and sample footage recorded on 
each box and sum the total losses for the run. Sum the 
unadjusted total length and the total losses and compare this 
figure with the total footage of the m n  recorded on the 
boxes. Note and discrepancies and show all calculations on 
the notes section of Figure 2-1. 

3.0 SOIL SAMPLE DESCRIPTIONS 

Descriptions for soil will be in accordance with the Unified 
Soil Classification System (USCS). The USCS is designed so 
that most soils can easily be classified into the three 
primary groups (coarse-grained, fine-grained, and highly 
organic) by means of visual inspection and simple field tests. 

The field classification procedure consists of a process of 
elimination and occurs by moving from left to right in Figure 
3-la until the proper group name is obtained. The general 
procedure followed is described as follows: (1) Obtain a 
representative sample of the soil; (2) Estimate the size of 
the largest particle; (3) Remove the boulders and cobbles and 
estimate the amount (percentage by weight) represented by this 
fraction in the total sample; (4) Spread the dry sample on a 
flat surface or in the palm of the hand, and classify as 
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Figure 3-lb.  Unified Soil Classification System, Grain Size 
Curve and Plasticity Index 
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coarse-grained or fine-grained according to the criteria 
in Figure 3-la: (5) If coarse-grained, classify as gravel 
or sand by criteria in Table 3-la; (6) If gravel or sand, 
classify as ncleantg or "with appreciable fines" where 
fines are the fraction smaller than 0.074 mm (No. 200 
sieve); (7) If the gravel or sand is clean, decide if it 
is well-graded (W) or poorly-graded (P), and assign the 
appropriate group name (GW, GP, SW, or SP): (8) If the 
gravel or sand contains appreciable fines, decide if the 
fines are silty (M) or clayey (C), and classify as GM, 
GC, SM, or SC: (9) for fine-grained so i l s  or the fine- 
grained portion of a coarse-grained soil, the dilatancy 
(reaction to shaking) 8 the dry strength (crushing 
characteristics), and plasticity (consistency near 
plastic limit) are performed; (10) Highly organic soils 
( P t )  are characterized by undecayed particles of leaves, 
sticks, grass, and other vegetative matter giving the 
s o i l  a fibrous texture; and (11) Soils which have 
characteristics of two groups are given boundary 
classification using a name most nearly describing the 
soil, and the two group synbols are listed such as GW- 
GC . 
Although the use of letter symbols is convenient, it does 
not describe a soil as completely as is normally 
required. Therefore, descriptive terms should be used 
and arranged in narrative form in addition to the letter 
symbols to produce a more complete soil classification. 
Such descriptions differ between coarse-grained and fine- 
grained soils and are shown below with examples. 

Give the typical For Coarse-grained soils: 
name and color, color is described with 
respect to the GSA color chart: indicate 
approximate percentages of sand and gravel, 
maximum size; angularity, surface condition, 
and hardness of the coarse grains; local or 
geologic name if known and infonnation on 
stratification, degree of compactness, 
cementation, moisture conditions (Reference 
Table 3-3) and add the appropriate USCS soil 
symbol in parenthesis. 

Example: Silty sand, light brown (GSA color 
designation), gravelly, gray (GSA color 
designation), about 20% hard, angular gravel 
particles 1/2 inch maximum size; rounded and 
sub-angular sand grains coarse to fine: about 
15% non-plastic fines with low dry strength; 
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TABLE 3-3 

RELATIVE HOXSTWRB CONTENT OF SOILS 

Re la t ive  Moisture 
Term Cohesive Soi l  Cohesionless Soi l  

Neg l ig ib le  
Moisture Powdery N o t  moist t o  the touch 

S l i g h t l y  
Moist Moisture content  below 

p l a s t i c  l i m i t  touch 
Sample is moist t o  the  

Moist Moisture content above Between dry and w e t  
p l a s t i c  l i m i t  but below 
l iqu id  l i m i t  

Wet Moisture content  above 
l iqu id  l i m i t  the  sample 

Free water dr ips  from 



T A B U  3-4 

RELATIVE CONSISTENCY OF 801L8 

Consistency qU(Tsf) (') 
(1) ( 2 )  

Rule-of-Thumb 
( 3 )  

Very soft 

Soft 

Firm (medium 
stiff) 

Stiff 

Very stif€ 

Hard 

0 . 2 5  
( 0 . 5  KSF) 

0.25 - 0.50 
(0.5-1.0 XSF) 

0.50 - 1.00 
(1.0-2.0 KSF) 

1.00 - 2.00 
(2.0,=4.0 KSF) 

2 . 0 0  - 4.00 
(4.0-8.0 KSF) 

Over 4.00 
( 8 . 0  KSF) 

Core (Height = twice diameter) 
sags under own weight 

Can be easily pinched in two 
between thumb and forefinger 

Can be imprinted easily with 
fingers 

Can be imprinted with 
considerable pressure from 
fingers 

Barely can be imprinted by 
pressure from fingers 

Cannot be imprinted by 
fingers 

('Iq u is unconfined compressive strength in tons/sq. ft. 

NOTE: The rules-of-thumb and.the results of the penetration test 
given in Columns 3 and 4 are used only to determine the consistency 
of soils as described by the terms in Column 1. The values in 
Column 2, unconfined compressive strength, are given only to serve 
as a means of checking the field methods against laboratory 
methods. A pocket penetrometer would provide a quick approximation 
of the actual unconfined compressive strength. The values from 
Column 2 should not be used for design purposes without laboratory 
verification. 
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well compacted and moist in places: alluvial 
sand; gradational stratification, white 
calcium carbonate cement (reacts with dilute 
HCl) ; (SM) . 
For Fine-grained soils: Give typical name, 
indicate degree and character of plasticity, 
amount and maximum size of coarse grains, 
color with respect to the GSA color chart, 
odor if any, local or geologic name if known, 
information on structure, stratification, 
consistency, (Reference Table 3-4) moisture 
content and USCS soil symbol in parenthesis. 

Example: . Clayey silt, brown (GSA color 
designation) ; slightly plastic, small 
percentage of fine sand, numerous vertical 
root holes, firm and dry, loess, slightly 
moist; (ML) . 

4 . 0  FIELD DETERMINATIONS 

4. I Plasticitv 

Examination of the plasticity characteristics 
of fine-grained soils or of the fine fraction 
of coarse-grained soils is made with a small 
moist sample of the material. Particles 
larger than about the No. 40 sieve size are 
removed (by hand) and a specimen of soil about 
the size of a 1/2-in.  cube is molded to the 
consistency of putty. If the soil is too dry, 
water must be added and if it is sticky, the 
specimen should be spread out in a thin layer 
and allowed to lose some moisture by 
evaporation. The sample i s  rolled by hand on 
a smooth surface or between the palms into a 
thread about 1/8  in. in diameter. The thread 
is then folded and rerolled repeatedly. 
During this manipulation the moisture content 
is gradually reduced and the specimen 
stiffens, finally loses its plasticity, and 
crumbles when the plastic limit is reached. 
After the thread crumbles, the pieces should 
be lumped together and a slight kneading 
action continued until the lump crumbles. The 
higher the position of a soil above the trA1t 
line on the plasticity chart, (Table 3-1B) 
(CL, CH) 8 the stiffer are the threads as their 
water content approaches the plastic limit and 
the tougher are the lumps as the soil is 
remolded after rolling. Soils slightly above 
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the line (CL, CH) form a medium tough 
th read  (easy t o  r o l l )  as t h e  p l a s t i c  l i m i t  is 
approached bu t  when the threads  are formed 
i n t o  a lump and kneaded below t h e  p l a s t i c  
l i m i t ,  the  s o i l  crumbles readi ly .  S o i l s  below 
t h e  "An l i n e  (ML, MH, OL, OH) form a weak 
thread and, w i t h  t h e  exception of t h e  OH 
so i l s ,  cannot be lumped toge the r  i n t o  a 
coherent mass below t h e  p l a s t i c  l i m i t .  
P l a s t i c  s o i l s  con ta in ing  organic  material  or  
much mica ( w e l l  below the  'An l i ne )  form 
th reads  t h a t  are ve ry  s o f t  and spongy n e a r  the 
p l a s t i c  l i m i t .  The b inder  f r a c t i o n  of coarse- 
grained s o i l s  may be examined i n  t h e  same 
manner a s  f ine-grained soi ls .  I n  g e n e r a l ,  t he  
b inder  f r a c t i o n  of coarse-grained soi ls  wi th  
silty f i n e s  (GM, SM) w i l l  e x h i b i t  p l a s t i c i t y  
c h a r a c t e r i s t i c s  similar t o  the  MI, so i l s ,  and 
t h a t  of coarse  g ra ined  s o i l s  with c l a y e y  f i n e s  
(GC, SC) w i l l  be s i m i l a r  t o  the  CL so i l s .  

4 .2  Dilatancy 

A f t e r  removing p a r t i c l e s  l a r g e r  t h a n  t h e  No. 
4 0  s i eve  s i z e ,  p repa re  a p a t  of moist s o i l  
v i t h  a volube of about  one-half c u b i c  inch. 
Add enough water  a s  necessary t o  make t h e  s o i l  
s o f t ,  but no t  s t i c k y .  Place t h e  p a t  i n  t h e  
open palm of one hand and shake h o r i z o n t a l l y ,  
s t r i k i n g  vigorously aga ins t  the hand s e v e r a l  
t i m e s .  A r e a c t i o n  t o  shaking ( d i l a t a n c y )  
c o n s i s t s  of (1) t h e  appearance of water on the 
su r faces  of the p a t  which changes t o  a l i v e r y  
consistency and becomes g lossy#  and ( 2 )  when 
the  sample is squeezed between t h e  f i n g e r ,  t h e  
water and g l o s s  d isappear  from t h e  s u r f a c e ,  
t h e  p a t  s t i f f e n s ,  and f i n a l l y  it cracks or 
crumbles. A rapid reac t ion  i n d i c a t e s  a 
nonplas t ic  silt: a slow reac t ion  means an 
organic  s i l t ,  s l i g h t l y  clayey silt, or 
poss ib ly  a non-p la s t i c  silt  v i t h  a very high 
l i q u i d  l i m i t  (over  5 0 )  . Very f i n e  c l ean  sands 
g i v e  t h e  qu ickes t  and most d i s t i n c t  r e a c t i o n  
whereas a p l a s t i c  c l a y  has  no r e a c t i o n .  
Inorganic silts, such as t y p i c a l  rock f l o u r 8  
show a moderately quick react ion.  No r e a c t i o n  
i n d i c a t e s  a c l a y  o r  s i l t y  c lay.  To be 
dec i s ive  the t e s t  should be conducted a t  
varying moisture conten ts .  



4.3 DrV Strenath 

After removing particles larger than No. 40 
sieve size, mold a pat of soil to the 
consistency of putty, adding water, if 
necessary. Allow the pat to dry completely by 
sun or air drying, and then test its strength 
by breaking and crumbling between the fingers. 
This strength is a measure of the character 
and quantity of the colloidal fraction 
contained in the soil. The dry strength 
increases with increasing plasticity. 

High dry strength is characteristic for clays 
of the CH group. A typical inorganic silt 
possesses only a very slight dry strength. 
Silty fine sand and silt have about the same 
slight dry strength, but can be distinguished 
by their feel when powdering the dried 
specimen. Fine sand feels gritty whereas a 
typical silt has the smooth feel of flour. 
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5 . 0  ROCK SAMPLE DESCRIPTIONS 

5.1 The systematic  d e s c r i p t i o n  of rock core  w i l l  
be based on methods described by Compton 1962. 
The order  of descriptive terms is  a s  follows: 

Pr imary  rock type 

Secondary rock type 

Color on fresh and weathered su r faces  (wetted 
co re  only)  

Fr iab il i t y  
-a 

.Grain s i z e s  

Grain o r i e n t a t i o n  

Nature and amount of cement or matrix 

Nature of contac ts  

5.2  The prefer red  method of descr ib ing  these 
f e a t u r e s  is given below. 

Primary and secondary rock types are described 
with r e spec t  t o  l i t h i c  composition. The c o l o r  
of each is l is ted.  

Color designat ions w i l l  conform w i t h  t h e  GSA 
Rock Color Chart. The major c o l o r  is g iven  
first w i t h  any accessory  colors t h e r e a f t e r .  

F r i a b i l i t y  is described wi th  r e spec t  t o  
weathering and i n d u r a t i o n  using the modi f ie rs  
highly,  moderately, s l i g h t l y  and non-fr iable  
(see Table 5-1 fo r  f i e l d  a p p l i c a t i o n  
gu ide l ines ) .  

Grain s i zes  a r e  g i v e n  as a range of sizes 
followed by i d e n t i f i c a t i o n  of the median g r a i n  
s i z e .  Grain s i z e  charts w i l l  be referred t o  
i n  the f i e l d  t o  e n s u r e  c o n s i s t e n t  logging. 

Grain composition is described w i t h  respect to 
mineralogy or 1 i thic  components. The  
approximate percent  by volume w i l l  be 
est imated on t h e  basis  of Figure 5-1. 

11 
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Degree of sorting will be determined by 
examining freshly broken surf aces both 
parallel and at right angles to the bedding. 
For detrital materials, an estimate of the 
range of grain sizes that includes the great bulk (80 percent) will be made. For 
sandstones, a sand-size card will be used to 
assist in determining the degree of sorting. 
The terminology used for the degree of sorting 
will be in accordance with Compton 1962 as 
shown on Figure 5-2. 

Grain shapes will be identified through the 
use of a hand lens and will be described in 
terms of the degree of rounding. Figure 5-2b 
will be referred to in the field for 
comparison and proper use of terminology. 

Platy and/or linear grains will be described 
according to their orientation in relation to 
bedding or rock structure 

The nature and amount of cement or matrix will 
be identified through the use of a hand lens 
and hydrochloric acid. 

The nature of contacts will be described as 
gradational or sharp, with descriptions and dimensions of gradations. If evidence 
regarding unconformaties is present, this will 
also be described. Bedding and structural 
characteristics (e.g. slickensides, dewatering 
structures, etc.) will be noted and described. 

Any additional observations or descriptors 
that help to describe the internal structures 
will be noted. 

12 



TABLE 5-1  

RELATIVE F R I A B I L I T Y  - F I E L D  CRITERIA 

Term C r i t e r i a  

Highly Fr iab le  

Moderately Fr iable  

S l i g h t l y  Fr iab le  

Non-Friable 

Samplebreaksdown i n t o  i tscomponent  
g r a i n s  under its own weight or upon 
removal from the co re  box. 

Sample can be broken i n t o  i t s  
component g ra ins  by vigorous 
squeezing with t he  thumb and index 
f i n g e r .  

Sample can be broken i n t o  i ts  
component g ra ins  by sc rap ing  i ts  
s u r f a c e  w i t h  a pocket k n i f e .  

Sample cannot be broken i n t o  its 
component g r a i n s  by any of the above 
techniques.  

13 
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5-2a Sorting 

5-2b Sphericity 

SPH LRICITY 

0 3  LOW 
0 5 6 0.1 MODERATE 
0 9  nlCr 

ROUMONLSS 

o I ANGULAR 
0.3 SUBANGULAR 
0 5 SUBROUNDED 
0 1  ROUNDED 
0 9 WELL ROUNDED 

t I I I 

t I I I I 

I I I I 

-0.3 

0. I 0.3 0.5 0.7 0.9 
ROUND NESS 

Figure 5-2a + b. Terms for Sorting and Sphericity (After R . R .  
Compton, 1962 and R.G. Swanson, 1981) 
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5.3 Quanitative Locrgiw 

In addition to recording core losses (section 2.0) and 
describing the core, quantitative measurements will be 
made and logged. Bedding thickness and maximum angle 
will be recorded. Fracture frequency per foot and 
maximum angle will be recorded and the character of the 
fracture will be described as either 1) open-stained, 2) 
open mineralized, or 3) sealed. A lithologic log 
utilizing symbols (reference Figures 5-3 and 5-4) for 
sedimentary structures and post depositional features 
will be prepared. The lithologic log will correlate 
lithologic descriptions to depth and other quantitative 
measurements. 
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Figure 5-3. Symbols for Lithologic Textures 

17 



, 

STRUCTURES AND MARKINGS SYMBOLS 

Current Produced Marklngr 

1. Ripple mark8 
2. Flame structures 
3. Scour and fill 

Organism Produced Marklngr 

1. Burrows - horlzontal 
2. Burrows - vertlcal 
3. Bloturbated 
4. Plant root tubes 

Penecontemporaneous Oeformatlon Structures 

1. Mudcracks 
2. Slump Structures 
3. Loadcart 

Tectonic Structur es 

1. Fracture8 
a. open 
b. open rtalned 
c. healed 

2. Sllckenslde8 
3. Breccla 



3 )  

4 )  
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