
WILDCAT TO PINE CREEK 1-IR-15-3(18)121 
Northbound Lanes Const ruction Data 1980 

40% Recycled 60 % New Material 
d 

Sample Viscosity Viscosity ,Ductility Percent Percent 
At At Penetration At Air Stability Flow Asphalt Density 

No. 140°F 275°F 39.2°F Voids Cement 

SO-S 734 210 152 50 4.2 3071 23 5.51 94 % 

SO-9 964 241 120 50 3.7 2778 21 5.61 94 % 

SO-IO 708 196 157 50 1.8 2424 21 6.26 97 % 

80-11 S22 206 167 50 2. I 2940 18 5.81 95 % 

SO-12 S73 205 137 50 4.1 2818 20 5.15 98%· 

SO:f15 687 200 147 50 2.2 2823 20 6.35 95% 

SO-16 714 195 145 50 1.7 2771 26 5.72 98 % 

SO-17 810 223 122 50 2.3 2S49 21 5.65 97 °/0 

SO-18 S55 215 114 50 2.3 2971 18 6.38 98 % 1 
SO-19 959 222 123 50 2.9 2970 20 5.39 97 % 

SO-20 964 226 114 50 2.9 3542 18 6.19 96 % 

SO- 21 S87 235 115 50 3.4 3S00 16 5.62 96 % i 

SO-22 932 225 104 50 3.9 3031 16 5.86 94 % 

SO-23 1014 236 I I I 50 4.5 2960 20 5.94 94 %. 

SO-24 1025 236 102 50 1.8 2803 21 6.38 94%, I 

SO-25 1083 234 102 50 2.1 2945 20 5.77 96 % 

SO-26 1/07 242 94 50 3.4 2SS4 18 5.90 96% 

SO-27 1276 260 102 50 3.5 2940 20 5.40 96 % 

SO-28 1240 255 102 50 3.1 3212 22 6.02 93 % 

SO-29 1044 232 91 50 2.5 3377 21 5.74 93%. 

80-30 1053 236 98 50 4.5 3044 21 5.74 95 % 

80-31 976 232 118 50 1.8 2677 22 5.64 94°/0 

80-32 925 232 116 50 2.9 2692 19 5.33 96 0
/ 0 

80-33 948 236 120 50 2.0 2833 19 5.64 94 °/0 

80-34 1050 238 96 50 2.0 2817 20 6.17 95 % 

80-35 990 236 117 50 2.0 2975 20 6.03 96 % 

SO-36 S64 231 119 50 2.3 2975 20 6.48 95 % 

SO-37 939 232 130 50 1.6 2646 19 5.98 95 °/0 

X 953 228 118 50 2.S6 2949 20 5.85 95 °/0 

* Samples 13 8: 14 Did Not Hove Recycling Agent In Them. 
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WILDCAT TO PINE CREEK 1-IR-15-3(18) 121 
Nor thbound Lan es Const ruction Data 1980 

40% Recycled 60%New Material 
Sample 3/4 \/2 3/8 #4 #8 #= \6 ~50 :#200 No. 

SO-S 100 92.4 S2.4 59.5 44.4 33.7 20.1 11.9 

SO-9 100 8S.4 76.5 49.6 37.5 29.4 IS.6 II.S 
SO-IO 100 91.4 80.6 56.4 42.0 32.5 19.7 12.0 

~-

SO-II 100 91.5 80.2 56.S 41.6 31.6 19.2 12.1 

SO-12 100 89.2 72.9 48.3 35.4 27.5 16.4 9.5 
SO-13 100 90.6 76.3 4S.S 35.3 24.7 17.0 10.1 

80-14 100 8S.0 73.0 47.2 34.1 26.3 15.9 8.7 
80-15 100 SS.6 77.6 55.4 41.9 32.2 19.3 11.6 
80-16 100 86.9 70.4 44.5 33.5 26.1 16.7 10.9 

80-17 100 85.6 71.9 51.1 3S.3 29.S IS.5 11.5 
80-18 100 8S.S 77.2 54.4 39.0 29.2 16.7 9.2 

~ 

1 80-19 100 90.1 
I 

75.7 53.3 39.3 29.9 18.2 11.2 

80-20 100 92.1 83.7 62.1 45.9 34.5 19.9 11.8 
SO-21 100 93.5 83.9 63.8 43.6 32.7 18.4 9.6 

i-
39.S 80-22 100 88.9 75.9 54.S 30.2 17.6 9.9 

80-23 100 87.9 72.0 51.4 37.7 29.0 17.7 10.5 

80-24 100 89.6 79.6 57.6 43.4 32.7 19.0 11.0 
80-25 100 89.2 79.1 5S.S 44.0 33.2 19.1 10.S 

80-26 100 8S.7 75,2 54.5 40.2 30.3 17.3 9.4 

80-27 100 88.8 75.5 54.S 40.1 30.2 17.5 10.1 
80-2S 100 91.0 80.0 59.1 43.9 33.2 19.4 I I. 1 

80-29 100 91.2 82.2 5S.6 42.S 
I 

32.0 IS.O 10.1 

80-30 100 90.1 76.9 54.5 40.2 30.S IS.4 10.6 

80- 31 100 90.4 7S.3 54.3 39.6 30.1 17.4 9.8 

80-32 100 90.5 77.9 54.1 3S.9 29.1 17.2 10.1 

80-33 100 90.8 82.1 61.7 45.3 34.2 19.7 11.3 

80-34 100 91.8 81.0 5S.9 43.3 32.7 19.5 II. 5 

80-35 100 91.4 80.4 59.6 43.6 32.6 19.3 11.5 
!' 80-36 100 91.2 80.9 5S.3 43.1 32.6 19.0 11.0 

80-37 100 90.0 78.0 56.6 42.1 32.4 19.4 II. 3 
X 100 89.9 77.8 55.3 40.6 30.9 IS.3 10.7 
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WILDCAT TO PINE CREEK 1-IR-15-3(18)121 
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WILDCAT TO PINE CREEK 
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W I L D C AT TO PIN E C R.E E K 
I-I R-15-3(18) 121 

RECYCLED ASPHALT CONCRETE PAVEMENT' 
RECYCLED MIX CREEP COMPLIANCE RESILIENT MODULUS 

TYPE (PSI-') xIO-5-YEARS YEARS 
Const- I 2 3 Const - I 2 3 ruction ruction 

0/100 Southbound 3.9 21.6 765x 105 4.29x105 

80/20 Southbound 4.1 7.8 5.96x 105 5.99xla5 

70/30 Southbound 4.7 9.3 5T3x 105 6.61 xl05 

60/40 Southbound 3.2 10.9 5.75 x 105 5.o5xl05 

50/50 Southbound 4.2 " .3 691 x 10
5 5,23xlcr 

40/60 Northbound 8.3 5.38x 105 

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

C-32 

I 
I 

I 
, 



0)0 

O~ 
tV' ,~ 

1\..0 

~ 
<V , 

J9-21-79 
60/40 

o L--.~01'40 

P '? 
~~ t?:{\J 
,,~ ~ 

I i ' 
9-24-79 

3Ql70 
50/50 9-5-79 

~ 
~ 

9-27-79 
9- 18- 79 
9-13-79 

~~ 
"" 'II ~~ 
~~ 

50/50 

~ 
..:t 
~ 
~r---

60/40 
9-6-79 

~ 
0-
~ 
" 

~'" 
~ 

J 

9-26-79 
9-17-79 
9-10-79 

~<V"«) 
)l J' y. 

~~~ Q 
Q) 

(0 

~ 
~ 

4J ~~~ ~ ~ 
1\..'" 
~ 

I 80/20 9-20-79 
80/20 9-6-79 

,. 80/20 9- 27-79 

9-21-79 
9-7-79 
9-4-79 

1\..'<:> 
'" 

~ 
'" d 

~ 
<8> 
~ 

9-25-79 60/40 
70/30 

9-10-79 70/30 

R 
it) ;;. d 

" .f> 
60/40 40;60 

70/30 9-18-79 
9-13-79 70/30 

(-33 

I 

1 
I 

I 
70/30 9-19-791 3RO LIFT 
70/30 8-28-79 2N 0 II 

1ST II 8-21-79 70/30 8-20-79-

~ 
':<I 

~ 
~ 
~ 
" 

,<:>0 <Q 

,.. '" t\. 0 
~~ 
~ " I 

9-21-79 
~ 

9-4-79 

3 RO LIFT 
2 NO II 

I ST II 

V)O 
JI. 

~ 
~ 

9-24-79 , 3RO LIFT 
9-14-79 2 NO II 

9-8-79 I ST II 

~<Q 
'" '" t\.CV \JI. oS-

-..:::: " 
9-27-79 3RO LIFT 

20/80 2ND II 

1ST II 



,v'l,,-

'l,,-ro 
,'l,,-

,,OJ 

" 

,~'l,,-

Q)fo 

~ 

40/60 
60/40 

, 
.::y '!; <v~ 'J 

n&0Cj719-80 

~'l,,­
,{V 

40/60 

40(60 

WI L 0 C AT TO PIN E eRE E K 1 -I R - 1 5 - 3 ( 18 ) I 2 I 

7-17-80 
50/50 

North bound Lanes 
~ 

,'l,,-~ <v.;;.'J 

7-17-80 

I><~ 
,rt; 

7-8-80 

~'0 
<;; 

40100 

7-9-80 

~' .;;.'J 0' 
~ ,'1,; <v.;;.'0 ~'J 

~ 
OJ' 

{/., 

7~~?-29-80 
401B0 7-19-80} 7-21-80 

'?~ 
,'l,,-

40/60 
50/50 

40/60 
40/60 

50/50 7-9-8017-10-80 50150 

50/50 

,~o 

40/60 

"J 
"ro ~'J 

~ 

7-10-80 I 7-11-80 

<v~'J '\--~Test Section 
... , .... n I 

40/60 
7-22- 80 f 7-23-80 

40;60 

~"J 

" 
50/50 

,._~'Jo~ 
v,~ 

.;;.'J 
<;; 

.;;. 'J 
<;; 

~ 
" 

7-29-80 J 7-30-80 40/60 

40/60 

7-21-80 j 7-22-80 
/ 

,O~Test Section ~'J 
, Marker <;; 

'" 

40/60 

7-30-80 ~ 7-31-80 

.;;.'J 
~ 

7-14-80 
7-11-80} , 

OjO 
,0 

40160 

40/60 30/70 7-14-00_.1 7-15-80 40/60 

40/60 

I\.fo 

~ 

40/60 

~ fofo 
0~ ~ o 

7-23-8 I 7-24-80 
7-15-80 ] 7-/6-80 

c- J!l 

<r;fo 
Q 

" 
40tBO 

40/60 

~ 
~ ~ 

4; 

7 -31-80 18-1-80 

,-
~ <r; 0 I 

I
~ ph) f? ,!2rvl 
r-______ -.-1.QL60 8-1-80 I Q:; 

7-24-80 
_ _ 1.QLli0 7-16 -80 

'l,,-ro 
,'l,,-

Lift 3 
" 2 

" 

,,OJ 
:-.-' I 

Lift 3 
" 2 

" I 

"J'l,,-

" 
Lift 3 

" 2 
" , 

coro 
,0 
J 

Lift 3 
" 2 
" I 

J? 
Q 
i' 

Lift 3 
" 2 
" / 

Lift 3 
" 2 
" I 



APPENDIX D 

/-\I R QUALITY 

Review Recycle Concept with Air Quality Bureau 

Revocation of Permit to Ooerate 

Intent to Approve eMI Model UDM-1900 Portable Asphalt 
Plant 

Approval Order 

Stack Tests SB & NB Lanes 
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tlI rc h 9, 1 97 J 

~;r. Alvin Rickers 
Ex~cutive Secretary 
Air Conservation Committee 
'15~~ !-!es t, North Temp 1 e 
bOX 2..i)I) 

Salt lake City, Utah 84110 

Dear S1 r: 

Transmitted herewith is the Special Provision on Air 
Quality Experiment for the IR-15-3(3)121, ~ilJcat Inter­
change to Sulphurdale Interchange. We are loo~ing forwaro 
to discussing the total concept of this project March 13, 
1973 at 1:30 P~I. 

Enclosure 
WBBetenson/ljm 

Very truly yours. 

Edwin E. lovelace 
Engineer of r>'laterials and Research 

0-1 



SPECIAL P~OVISION 
IR-15-3(8)12l Wildcat Interchange to Sulphurdale Interchange 

Air Quality Requirement for Stationary Sources 

Description 

The required Dryer Drum Plant will be adequately designed to meet the 

Federal Standards of Performance for new stationary sources. These emission 

requirements, which are administered by the State of Utah. are a maximum of 

20 percent opacity and particulate emissions not to exceed 0.04 grains per 

dry standard cubic foot. 

Visual Emission Experiment 

The Executi ve Secretary of the Utah Ai r Conservation Coood ttee has 

granted an experimental permit from the visible emissions regulation, Section 

2.2 of the Utah Air Conservation Regulations with the following restrictions: 

1. A requirement of the Executive Secretary of the Utah Air Conserva-

tion Committee will be, before the award of the contract, that 

the contractor must present an experimental test plan to the 

Executive Secretary of the Committee and have the plant approved 

before a special experimantal permit would be issued. 

2. Fifty three hundred (5300) cubic yards of recycled material will 

be allowed to be produced for adjustments and plant calibrations 

with allowable visual emission above 40 percent opacity. The 

emission controls must be properly maintained and operated at all 

times. 

3. Forty thousand (40,000) cubic yards of recycled material will be 

allowed to be produced with visual emission at maximum of 40 

percent and particulate not to exceed 0.10 grains per day standard 

cubi c foot. 

0-2 



4. The remaining cubicyards d recycled material to be produced 

will meet the Federal Standards of Performance for new stationary 

sources. These emission requirements, are a maximum of 20 per­

cent opacity and particulate emissions not to exceed 0.04 grains 

per dry standard cubic foot. 

5. Stack tests must be conducted at the two levels of opacity (20 

and 40 opacity) and must be arranged by the contractor and wit­

nessed by the State (Bureau of Air Quality). Tests must be 

conducted by an approved stack testing firm. 

Number of Stack Tests 

1. One test is to be conducted at 40 percent opacity or less and 

one test is to be conducted at 20 percent opacity or less. These 

tests are to be conducted on a schedule agreed to be the Executive 

Secretary, Utah Air Conservation Committee and the Pavement Design 

Engineer of the Materials and Research Section. Three copies 

of the source emission tests will be required. The reports must 

be ledgeable and photocopies of computer data will not be exceptable. 

i1ethod of Measurement 

The completed and accepted "Stack Tests" shall be reviewed and author­

ized by the Executive Secretary of Air Conservation Committee. r~ethod 5, 

described in 40CFR part 60. 

Bas i s of Payment 

This item will be paid for in other items, which pavement shall be 

full compensation for all work, equipment, materials, reports and mobiliza­

tion necessary to complete the item. 

3/6/78/MR 
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Social Services Scott M. Matheson, Governor, State of Utar 
Anthony W. Mitchell, Ph.D., Executive Director 

Edwin E. Lovelace 

533-6108 
March 21, 1978 

Engineer of Materials and Research 
Utah Department of Transportation 
Materials and Research Section 
757 West 2nd South 
Salt Lake City, Utah 84104 

Dear Mr. Lovelace: 

{

/'/'0 

'. 
I~ 

="" 

Receipt of your letter (and enclosure) concerning the Special Pro­
vision on Air Quality Experiment for the IR-15-3(8)12l, Wildcat Interchange 
to Sulphurdale Interchange, is acknowledged. 

The DOT proposal was discussed in a joint meeting on March 13, 1978 
between DOT and Bureau of Air Quality personnel. 

The Bureau of Air Quality could not support the DOT proposal as 
submitted, because of the following reasons: 

1. Both Federal and State review procedures require new air pol­
lution sources to use best air cleaning techniques. The State's 
new source review criteria includes evaluation to assure meeting 
the Federal New Source Performance Standards (NSPS) and assuring 
that the National Ambient Air Quality Standards are not exceeded. 

2. The State administers the NSPS testing which requires demonstra­
tion, within 180 days of initial start-up of the source or within 
60 days of achieving the maximum production rate, whichever is 
earliest, that the asphalt plant emissions not exceed 0.04 grains 
particulate/day standard cubic foot and that visible emissions not 
exceed 20 % opacity. 

3. The Assistant Attorney General (assigned to the Division of 
Health) has determined that variances may not be granted to operators 
of new air pollution sources. 

Division of Health 
Environmental Health Services Branch 
Lynn M. Thatcher 
Deputy Director of Health 

An Equal Opportunity Employer 

0-4 

150 West North Temple, Suite 426 
P.O. Box 2500, Salt Lake City, Utah 84110 
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age 2 
dwi n E. Lovelace 
/21/78 

0: 

:R: i 1 

The Bureau of Air Quality suggested that an alternative could be 

1. Establish a rate of asphaltic concrete production at which the 
NSPS would be achieved. This would be verified by stack testing. 

2. Allow, at the Executive Secretary's (Air Conservation Committee) 
discretion, the increase of the production rate so long as the 20% 
opacity requirement is achieved. At the maximum production rate at 
which the 205~ opacity requirement is met, stack testing will be 
required. 

3. Incentives could be established, proportional to the production 
(over basic) which will be achieved within the requirements of both 
DOT and the Bureau of Air Quality. 

4. 5300 cubic yards of asphaltic concrete would be allowed for 
tuning the system. 

0-5 

Sincerely, 
- ~ ~/) 

/fit If~ 0(fo'?/~f'~~ 
Alvin E. Rickers 
Executive Secretary 
Utah Air Conservation Committee 



Social Services 
533-6108 

April 19, 1978 

Scott M. Matheson, Governor, State of Utah 
Anthony W. Mitchell, Ph.D .. Executive Director 
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Mr. William D. Hurley, Director 
Utah Department of Transportation 
State Office Building '':'r~ - ~ 

Salt Lake City, Utah 

Dear Mr. Hurley: 

On November 18, 1976, the Utah Air Conservation Committee granted a 
variance from the provisions of the Visible Emissions RegUlation, Section 
2.2, Air Conservation Regulations to DOT to allow an experimental project 
involving the recycling of asphaltic concrete on SR-26 between SR-100 and 
Holden, Utah. The letter from the Executive Secretary, Utah Air Conser­
vation Committee dated November 5~01976 (should have been December 5, 197G) 
(copy attached) outlines the provisions of that variance. Those provisions 
were not followed. Consequently the plant operated in violation of the 
Utah Air Conservation Regulations. 
~. 

((."(he Department of Transportation is now planning another recycling 
project IR-15-3(8)12l, Wildcat Interchange to Sulfurda1e Interchange. 
Representatives of the Bureau of Air Quality and DOT met on several occasions 
to discuss the proposed project and the associated air quality requirements. 
At each of these meetings representatives of DOT have presented a different 
proposal. The only formal proposal submitted was in a letter dated from Mr. 
Edwin E. Lovelace, Engineer of Materials and Research. On March 13, 1978, 
staff members of the Bureau of Air Quality again met with representatives 
of DOT to discuss this proposal. In a letter dated t·1arch 21, 1978, the 
Executive Secretary, Utah Air Conservation Committee, detailed the problems 
with the proposal as discusseD at the ~1arch 13, 19.78 meeting and suggested 
an alternative plan that, while conforming with basic concept of the DOT 
proposal, provided for maintenance of applicable air quality requirements. 
(The alternative plan is also outlined in the Executive Secretary's March 21, 
1978 letter). 

In a meeting held April 5, 1978 between representatives of Peter Kewitt 
and Sons Company, Astec Company, DOT and the Bureau of Air Quality, it was 
stated that DOT is considering yet another approach to the air quality pro­
visions of the project. 

Division of Health 
Lyman J. Olsen, M,D., M.P.H. 
Director of Health 

0-6 

150 West North Templa, Suite 474 
P,O. Box 2500, Salt Lake City, Utah 84110 

801-533-6111 

An Equal Opportunity Employer 



Page 2 
4-18-78 

Before any exemption to the provls1ons of the applicable regulations 
can be considered, it will be necessary for DOT to finalize plans concerning 
the recycling project and submit a written proposal to the Utah Air Conser­
vation Committee. 

At this time we do not have a pending written proposal and therefore, no 
formal consideration can be given. 

cs 

Sincerely, 
~-

'''/' -'-I / -, 
,,/ ,,""/., /.~,." .,. /:">~/ 
~ ~ > / ~ --

,/Lyman J. Olsen 
Director of Health 

0-7 



11. ... NS"ORTATION COMMISSION 

R. lAVAUN cox 

WA YNE :; ... / INTE RS 
VICE CHAIRMAN 
CLEM H CHURCH 

5AMUEl J. TAYLOR 
CHARLES E WARD 

RONALD A fERNLEY 
SECR(,; AR Y 

UTAH DEPARTMENT OF TRANSPORTATION 

Dr. Lyman J. Olsen 
Director of Health 
Social Service s 
P. O. Box 2500 

Slate Office Building 
Soil Lake City, Ulan 84114 

(801) 533-5695 

May 3, 1978 

Salt Lake City, Utah 84110 

Dear Dr. Olsen: 

Director 

William D. Hurley, P.E 

Assislanl Director 

C.V . Anderson, P.E. 

Thank you for your letter of April 19, 1978 and for the help that 
your staff has given us on our Holden recycling project. As noted in your 
letter, our representatives have met on several occasions to discus s our 
upcoming project IR-lS-3(8)12l, Wildcat to Pine Creek. 

At the March 13, 1978 meeting, we concluded that air quality regu­
lations would not allow your office to grant special experimental variances 
or exemptions for an asphalt pavement recycling project. We feel the 
state of the art is now sufficiently advanced to make a project feasibl e 
without them. 

In his letter of March 21, 1978, the Executive Secretary, Utah 
Air Conservation Committee, advised that a contractor would be allowed 
production of 5,300 cu. yds. of recycled asphalt concrete for plant tune 
up. Accordingly, we are designing the Wildcat project to clearly indicate 
to prospective bidders that, except for the 5,300 cu. yds. (10,000 tons), 
there will be DO variances allowed. We assume and will caution bidders 
that you will follow normal procedures for certifying equipment and policing 
their operations. I am advised that it was this approach which was dis­
cussed in the meeting with Peter Kiewit to which you made reference. 

We believe air quality standards can be met with a mix of 70% and 
perhaps 80% recycled material. For our research we propose construction 
of six/600-foot (about 3,300 tons each) test sections made with 100%, 80%, 
70%, 60%, 50%, and 0% recycled material combined with new material. Speci­
fications will require that the 100% and 80% mixes be produced as part of 
the 5,300 cu. yd. tune up quantity. The remainder of the job can be at 
any mix proportions the contractor may select from the attached Appendix "A" 

0-8 



Dr. Lyman J. Olsen 
May 3, 1978 
Page 2 

table which will be part of the specifications. The bid item for recycled 
material will include asphaltic cement, softening agents, new materials, 
recycled material, mixing, placing and compacting. We have developed the 
table to provide a variety of combinations meeting pavement serviceability 
requirements while allowing the contractor to vary the mix proportions as 
necessary to meet air quality requirements. We hope to let the contract 
by mid-summer and will furnish your staff copies of our plans and speci­
fications when they are ready. 

Since we are not asking for any exemptions or variances for the 
najor portion of the project, we would assume that you would not require 
1 written proposal regarding any aspect, except perhaps the 5,300 cu. yd. 
tune up amount. By copy of this letter I am requesting that our staff 
nake further contact to clarify this point. Our goal is to design a pro­
ject which will provide for the economies of recycling while meeting all 
lpplicable air quality regulations. Thank you for your cooperation and 
lnterest. 

c: E. E. Lovelace 
Wade B. Betenson 
Alex E. Mansour 

0-9 
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I-IR-15-3{18}121 

WILDCAT TO PINE CREEK 

Recycled Asphalt Concrete Pavement-Mix Proportion Chart 

Reclaimed Softening Coarse Fine 
Materia 1 Agent ~egate Aggregate 

.0000 .0000 .4688 .4688 

.4845 .0060 .3246 · 1599 

.4942 .0061 .3198 .1551 

.5040 .0062 .3150 .1502 

.5137 .0063 .3102 .1454 

.5235 .0064 .3054 .1406 

.5332 .0065 .3005 · 1357 

.5430 .0066 .2957 .1309 

.5527 .0067 .2909 .1261 

.5625 .0068 .2861 .1212 

.5.722 .0069 .2813 .1164 

.5820 .0070 .2765 .1116 

.5918 .0071 .2717 .1067 

.6016 .0072 .2669 .1019 

.6115 .0073 .2621 .0971 

.6213 .0074 .2573 .0922 

.6312 .0075 .2525 .0874 

.6410 .0076 .2477 .0826 

.6508 . DOn .2429 .0777 

.6606 .0079 .2380 .0729 

.6705 .0080 .2332 .0680 

.6804 .0080 .2284 .0632 

.6905 .0080 .2237 .0584 

.7006 .0080 .2189 .0535 

.7107 .0080 .2142 .0487 

.7208 .0080 .2094 .0438 

.7309 .0080 .2046 .0390 

.7410 .0080 .1999 .0341 

.7511 .0080 . 1951 .0293 

.7613 .0080 .1903 .0244 

.7714 .0080 .1855 · 0195 

.7816 .0080 .1807 · 0147 

.9875 .0075 .0000 .0000 

Asphalt 
Cement 

.0625 

.0250 

. 0248 

.0246 

.0244 

.0242 

.0240 

.0238 

.0236 

.0234 

.0232 

.0230 

.0227 

.0224 

.0221 

.0218 

.0215 

.0212 

.0209 

.0206 

.0203 

.0200 

.0195 

.0190 

.0185 

.0180 

.0175 

.0170 

.0165 

.0160 

.0155 

.0150 

.0050 
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CERTIFIED t1AIL 

Mr. Michael I. Sinclair 
Jack B. Parson Construction Company 
P.O. Box 3429 
Ogden, Utah 84403 

Dear Mr. Sinclair: 

November 9, 1979 

Re: Revocation of Permit to Operate 
CMI-UMD-1900 Hot Plant for 
Recycling of Asphalt 

On June 22. 1979, the approval order issued on June 8, 1979, allow­
ing J. B. Parson Construction Company to install and operate its 
eMI Model UMD-1900 asphaltic concrete plant using virgin materials 
only was modified to allow the use of a mixture of virgin and recycled 
rna teri a 1 s. 

Violations of the conditions of the modified approval order, when the 
plant was used on the Utah Department of Transportation (UDOT) 
I-IR-15-3(18)12l, led to the issuing of an order to immediately decease 
and desist from the operation of the plant on September 14, 1979. 

The UDaT was vitally concerned with potential safety problems if the 
second lift were not completed. As the result, a stipulation was 
arranged, allowing your company to operate th~ plant for a limited 
time to complete the lift. The stipulation included the provision 
that violation of the air quality requirements on any day of operation 
I'iould result in a fine of Sl ,000.00 for that day. The second lift 
3nd the final lift were both completed under the stipulation and the 
company subsequently paid a fine of $11,000.00. 

Although stack tests were performed, the data have not yet been pre­
sented to us; the visible emissions were badly out of tolerance. Based 
on the findings of excessive visible emissions, the portion of the 
modified approval order (issued on June 22, 1979) allowing use of the 
CMI Model 1900 drum-dryer asphalt concrete p1mnt in producing recycled 
or a combination of virgin and recycled material is revoked. 

0-11 
\ Empiover 



page 2 
Jack B. Parson 
11/9/79 

Modifications to bring the plant into compliance with both emissior limitation~ 
(gravimetric limit of 0.04 grains/dry standard cubic foot or visible emissions 
of 20~ or less opacity) may be submitted for evaluation and, if approve~, may 
be installed to allow use o~ recycled material. Until such approval order is 
issued, the CMI-UMD-1900 plant may not be used for recycling operations any­
place in Utah. 

The approval order (as modified by the order issued on June 22, 1979) to install 
the eMI plant for use in processing virgin materials is unaffected. 

AER:i~ 

cc: EPA Region VIII 
Utah Department of Transportation 
Weber-Morgan District Health Dept. 

0-12 

Sincerely, 

Alvin E. Rickers 
Executive Secretary 
Utah Air Conservation Co~~ittee 

I 
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UDM - lSJ~ ~ortaDle Asphal: 
Dlant and ~?8 936 Venturi 
Scrubber "i:h an /\fterburner 

Plans and sGEcifications for your proposal to erect and opera:e 
your Gil UDil-1900 v.'ith a h?D 935 venturi scruober and after­
burner have been evaluate~ and have been ~Jund to be conSiStEnt 
with the requirements of the Utah Air Cons~rvaticn Regulations 
and the Air Conservation Act. 

Tne Executive Secretary published notice of intent to issue an 
a;:;proval order in the Salt Lake Tribune and Deseret r;ews or, 
p .. pril 21,1980. A thirty-day period fGl1o~ling the publis!:in; 
date will be allowed during which your proposal and the Ex­
Ecutive Secretary's evaluation of the i~pact on air cuality 
i,ill ce available for reviev: ano cor.,rner.t. If \'Iithin 15 C2jS 
o f pub 1 i cat ion a f not ice any 0 n e S 0 r e qJ est s, a h ear i n 9 Iv i 11 
be held in the area of the proposed operation. After tnat 
ti~e, any com~ents received must be eva1uated and a final ~eter­
;T;ination 'llill be made by the Executive Secretary. 

'(au may not proceed wi th any of the Dropcs-::d opera ti on of He 
air pollution sources or control facilities until you have f'2-

ceived an approval from the Executive Secretary. The conditio~s 
UDon which the approval will be given are: 

1 

2 

3 

4 

Stack gas outlet grain loading sha11 not exceed 0.04 gr/ 
dscf for any recycle/virgin mix used. 

Visible emissions shall not exceed 20~ opacity for an; ~ix 
used. 

ihe afterburner is part of the air quality control 
facilities. 

A compliance stack test will be conducted per EPA methocs 
1-5 and be done I--lith all control facilities in operation. 
The test will be run with the plant at maximum proposed 
production rate and at the highest proposed recycle/virgin 



Duane Kear" 
page 2 
April 30, 1980 

:J . 

6. 

material ratio. Limitations on maximum allowable prod~ction 
rate (TPH) and maximum recycle/virgin material mix, wnich 
shall be applicable throughout the State, shall be based or, 
results of the stack test. These lirr,itations shall be 
added to this air quality order as an addendum. Each 
future te~porary relocation shall be per regulations, 
Section 3.1.9. 

A maximum of six (6) working days or 10,000 tons of pro­
duction will be allowed for equipment tune-up before the 
stack test shall be conducted. 

For the purposes of the stack testing and future operations, 
instrumentation shall show: a) water flow to venturi, 
b) pressure drop across scrubber unit and ~) water supply 
line pressure to venturi. 

7. The back half condensibles of the stack test data shall 
also be submitted to the Bureau of Air Quality (BAQ), but 
as a separate item. 

B. Test results on grain loadings shall be submitted to the 
BAQ no later than two working days after completion of the 
test. Operations will be permitted during this time sub­
ject to visible emissions regulations (maximum of 20~ 
opacity). 

9. If additional stack test results demonstrate that the 
plant can meet the required emission limitations stated 
in conditions 1 and 2 without the afterburner in operation, 
use of the afterburner may be suspended at the option of 
the Executive Secretary. 

10. If the company desires to operate the plant at other lo­
cations at higher production rates or at higher recycle/ 
virgin material ratios than those defined in the air quality 
order, the company shall so notify the 8AQ and arrange for 
an inspection of the operation at the higher rate or higher 
ratio. The higher operating conditions may be allowed at 
the option of the Executive Secretary if the plant does not 
violate condition 2. He may require a new stack test if 
he has reason to believe conditions so warrant. 

\ ,?} i" 
\' ' . \ 

LCS:jw 

Sincerely. 

Alvin E. Rickers 
Executive Secretary 
Utah Air Conservation Committee 

cc: Dept. of Transportation 
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Duane Kern 
Jack B. Parson Construction Co. 
P.O. Box 3429 
Ogden, UT 84409 

Dear Mr. Kern: 

Re: CMI UDM 1900 Asphalt Plant, 
Conditional Compl iance 

Based on the results of the stack test performed on Parson's eMI 
UDM 1900 asphalt plant on July 15, 1980, the air quality approval 
order for the plant is amended as follows: 

1. The production rate shall not exceed 300 tons/hr. 

2. Stack gas outlet grain loading shall not exceed 0.04 gr/dscf 
for any recycle/virgin mix used. 

3. Visible emissions shall not exceed 20% opacity for any mix used. 

4. The percent of the recycle material in the total mix may not 
exceed 40% by weight. 

5. The afterburner shall be part of the air quality control 
facilities. 

6. Instrumentation to show water flow to venturi, pressure drop 
across the scrubber unit and water supply line pressure to venturi 
must be installed and operational at all times the plant is in 
operation. 

7. If additional stack test results demonstrate that the plant can 
meet the required emission limitations stated in conditions 1 and 2 
without the afterburner in operation, use of the afterburner may be 
suspended at the option of the Executive Secretary. 

ily Employer 
0-15 
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Duane Kern 
7/23/80 

8. If the company desires to operate the plant at other locations at 
higher production rates or at higher recycle/virgin material ratios than 
those defined in the air quality order, the company shall notify the Execu­
tive Secretary and arrange for an inspection of the operation at the higher 
production rate and/or higher recycle ratio. The higher operating condi­
tions may be allowed at the option of the Executive Secretary if the plant 
does not violate condition 2. He may require a new stack test if he has 
reason to believe conditions so warrant. 

L~:il 

cc: Southwestern District Health Dept. 

Sincerely. 

Brent C. Bradford 
Executive Secretary 
Utah Idr Conservation CommitteE: 

Utah Department of Transportation (Wade Betenson) 

D-16 
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STATE OF UTAH 

DEPA.RTYIENT OF HEALTH 
DIVISION OF ENVIRONMENTAL HEALTH 

150 West North Temple,PD. Box 2500, Salt Lake City, Utah 841¥V? 

533-6108 
July 29, 1980 

Alvin E Rickers, Director 
Room 426 801·533-6121 

MEMORANDut~ TO: 

FROM: 

Brent C. Bradford, Director, Bureau of Air Quality 

Lynn R. Menlove, Public Health Engineer L~l 

THROUGH: George R. Chlarson, Air Quality Specialist 

SUBJECT: Parson's Asphalt, CMI 1900 UDM Aspha1t Plant, Stack Test 

On July 15, 1980 American Chemical Research performed a ~lethod 1 
through 5 stack test on Parson's Asphalt eMI 1900, UDM drum-mix 
recycle asphalt plant located near Beaver, Utah. The test was 
performed with the plant operating under the following parameters: 

1. After burner in operation. 

2. Production Rate: 290 ton/hr 

3. Recycle/virgin ratio: 40%/60% 

4. Venturi bP (in/ H~): 6.97 in. 

5. Venturi H20: 267 gal Imi n @ 132 ps i 

6. Mid Drum Temp.: 4100 F 

7. Opacity readings taken: First test 14%, 14%, second test 10%, 
12%, third test 15%, 14%, without afterburner 15%, 14%. 

:job 
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Test # 3 4 1-
J 6 

Rt'cycle -Virqin 70- 30 8u-?O 60-40 50-50 0-100 40-60 

BP"Hq ('If. 09 e)4.09 :'4.02 24.04 24.04 29.92 

Stack TelllpCI'atul'(, 'F 139 133 1 ::5 1 ::5 P4 182 

Stack Static rle SUIC -.?S ~r: 
-. L) -. ;,~s -.25 - . 25 +0.15 

"H)J 
L 

, H.,O VI) 1. ::4. 1 ~ I (~. 2U.S 23.2' 2(1.0) 
L 

CO 2 Vol. 1 . I~\ 7.5 6.3 6.5 6 ~) 
• L 5.3 

~; 0.) Vo 1. 13.0 14.0 H.O 1'1 h L.J 12.3 14.5 
<-

Excess l\ir ~. 162.7; ::'Oi),.2' 192,.8,. 140.7;, 133.5~t 

ACFM 29,250 35,663 36,578 3{',048 31 ,125 

seFM 211,742 25,545 26,4g1 23,221 22,591 

DSCFH 15,743 {'o,7,n r'0,973 17 ,8}1 18,073 

GI'IDSCF U.47 0.92 0.47 0.27 U.il4 0.0217 

GR/ACF 0.?5 0.54 0.27 0.15 0.0(' 

Lb/tk Eniissicliis 64.0 1 (1,1. 3 4.9 41.2 6.t- 4.01 

Isokin0tic 102 91. q 91-.2 95. e'~,'· 92. ,_,", 100.9'~ 

Venturi Pre~SUI-t' 
Drop "11 I I - 1 " 

-, n 
1- {\ i< q 10- 11 10- 11 6.97 

Fe<:!d Rate TUIl/HI. .) 

L :1!.iU 3fJU '! I r-' / ) 
2 9:~ 290 

Opacity 9Cl lU(l 63, Lj 2. 10 IT. 

t~id Orulll Ten:f1. -41OCF 

Roadway Sri ')1; SB SI3 SB rm 

1
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COST COMPARISON 

~ildcat to Pine Creek Revised Cost Comparison 

Abstract of Bids 
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1emorandum· UTAH DEPARTMENT OF TRANSPORTATION 

DATE: October 3, 1978 
Bert L. Taylor, Engineer for Construction 

Edwin E. Lovelace. Engineer of Materials and Resear~ 
I-IR-15-3(18)121 - Wildcat to Pine Creek 
Revised Cost Comparison 

Reference is made to the FHWA memorandum dated September 25, 1978 
HFA-UT(l), in which they question the revised engineer's estimate on 
recycling in comparison with the four other design concepts. 

Their memorandum lists a cost figure of $233,679 per mile, plus 
other costs for safety improvement; however, if one analyzes the 
abstract of bids for the subject project, the cost figure is $226,927, 
which includes all items of the contract. If one uses the bid items 
that were agreed upon in the revised design study report dated April 25, 
1978, the cost figure is $178,632.00 (see attachment for comparison 
of revised Engr. estimate and low bid). We believe the cost comparison 
should be based on the items used in the original design study report. 

The reason for the revised engineer's estimate was caused by 
three factors: (1) delay in advertisement, (2) the uncertainty of 
being able to scarify and reconstruct the existing CTB, and (3) 
inflation. Mr. Jerry Fenn tells us the construction cost trends for 
the second quarter of 1977 to second quarter of 1978 has increased 21 
percent. 

It is very difficult to estimate costs for various items. We 
have reviewed three overlay projects for cost comparison, two will be 
completed this year and one will be a hold over for next year. It 
appears that asphalt will increase seven percent and the bituminous 
mix will increase 14 percent. If these two factors are added to designs 
two and three, then design one is slightly less expensive. 

I think we all agree that on the first few projects that are 
recycled the costs are going to be high. This is because new hot-plants 
have to be purchased to meet the air quality standards. A new plant 
costs about $590,000 with a down payment of 25 to 50 percent depending 
on the manufacturer. 

COST COMPARISON 

Des i gn 

1. Recycling 
2. Bituminous Overlay 
3. Bituminous Over1ay/SAMI 
4. Rigid Pavement 
5. Rigid Pavement (FHWA) 

CONSTRUCTION COST 
PER TWO-LANE MILE 

$178,632.00 
$187,466.00 
$189,132.00 
$318,893.00 
$352,930.00 

E-1 

ANNUAL COST PER 
TWO-LANE MILE 

$8,912.00 
$9,133.00 
$9,174.00 
$9,772.00 
$10,623.00 



I-IR-15-3(18)12l, Wildcat to Pine Creek 
Revised Cost Comparison 
Page 2 

With the corrections to Design one, two and three, we believe 
we have made a fair estimate based on construction cost trends and 
the review of several resurfacing projects. Also, design one accom­
plishes the lowest costs, with a maximum conservation of raw materials 
and the goal of developing the recycling technology is accomplished 
at the lowest costs. Designs four and five are considered conserva­
tive estimate because quality concrete aggregate is not available at 
the project. 

Attachments 
WBBetenson/ljm 
cc: J. Q. Adair 
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31 x 5280_x 20 : 217 TIM at $12.00 -9 x 2000 

CRS-2 37 x 5280~_ = 22.9 TIM at $127.00 -97237 

RECYCLE 70/30 

8.5 x i~·~52~06280 x 142.4 10,612 TIM at 6.50 

AC-10 10,612 x .02 : 212 TIM at $102.00 

Softening Agent .008 x 10,612 - 85 TIM at $180.GO 
(19.19 culyd) 

U.B.C. 

2 x 43.4 x 5~80 ~ : 2578 TIM at $4.75 
12 x 2000 

Scarifying & Recycling C.T.B. 

45.05 ~ 5280 : 26,429 cu. yd/M at .25 

Prime 42 x 5280~ = 29 7 TIM at $121.00 '9 . 

Tack 80! 5280 x .08 = 15.8 TIM at $146.00 9 v ".,7 

$ 2,604.00 

2,908.00 

68,978.00 

21,624.00 

15,300.00 

12,246.00 

6,607.00 

3,594.00 

2,307.00 

Annual Construction Cost (Conversion Factor)(Total Cost): 

RESURFACING COST 

.025 x $136,168.00 
Annual Construction Cost-- $3~404-:OO 
Annual Haintenance Cost r 1,200.00 

Seal 5 times in 40 years w/chip seal at $5,724.00 

Resurface 2 times w/3" BSC at $44,555.00 

: } 28,620.00 

: $ 89,110.00 

Annual Resurfacing cost = (Conversion Factor)(Cost} =.025x $117~30.00 

Annual Resurfacing Cost $ 2,943.00 

Annual Cost of Design $ 7,547.00 

E- 3 

o.V) 

None 

1.50* 

21.00 

4.00 

0.25 

105.00 

11 0.00 

.025 x 

1636.00 

Bid 

37,145.00 

116,214.00 

11,972.00 

6557.00 

3391.00 

1717 .00 

$178,632.00 
$ 4,466.00 
$ 1,200.00 

$ 3,246.00 

$ 8,912.00 

*Removal crush & stockpile was 
not listed in Design Study report 

_.--

8.00 

None 

1.47 

19.65 

4.05 

0.38 

130.00 

100.00 

.025 x 

1636.00 

Bid 

37,351.00 

108,743.00 

12,122.00 

9966.00 

4199.00 

1561.00 

$175,578.00 
$ 4,389.00 
$ 1,200.00 

$ 3,246.00 

$ 8,835.00 



Design #2 - Overlay 

Two-Lane Mile 

Type "A" Cover 

CRS-2 

37 x 5280 x 20 
9 x 2000 

37 x 5280 x .25 
9 x 237 

Overlay 

217 TIM at $12.00 

22.9 TIM at 127.00 

7.5 x 39.5 x 5280 x 142 
12 x 2000 

9255 TIM at 7.11 
(14/0 increase) 

AC-IO 9255 x .06 : 555 TIM at 109.00 
(7/~ increase) 

Tack 75 x 5280 x .08 
9 x 237 

14.6 TIM at $146.00 

Prime 3.5 x 5280 x .3 
9 x 249 

2.5 TIM at 121.00 

Widening 

BSC 7.5 x 3.5 x 5280 x 142 
12 x 2000 

AC-10 

820 TIM at 15.00 

820 x .06 - 49 TIM at 102.00 

UBC 12 x 3.5 x 5280 x 135 = 1247 TIM at 4.75 
12 x 2000 

Slope Widening $30,000 per mile 

Annual Construction Cost (Conversion Factor) (Total Costs) 
.025 x 

$ 2,604.00 

2,908.00 

65,803.00 

60,495.00 

2,132.00 

303.00 

12,300.00 

4,998.00 

5,923.00 

= 30,000.00 

$187,466.00 

Annual Construction Cost 4 , 687.00 
1,200.00 Annual Maintenance Costs $ 

Resurfacing Cost 

SealS times in 40 years w/chip seal at $5,724 
Resurface 2 Times w/3" BSC at 50,600 
Annual Resurfacing cost = (Conversion Factor) (Total Cost) 

.025 x 

Annual Resurfacing Cost 
Annual Cost of Design 

E-4 

= 

$ 28,620.00 
101,200.00 

$129,820.00 

$ 3,246.00 
$ 9,133.00 

t 
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!sign #3 - Overlay with SAMI & fabric 

Two-Lan eMile 

Same items as Design 2 
$187,466.00 

'ack filling every 50 ft./gal. transverse 

bric 

ck 

106 C/M at 8.00 

1.5 x 38 = 6.33 x 106 
9 

1.5 x 38 x .08 x 106 
9 x 237 

848.00 

671 x 1.15 sq. yd. = 772.00 

.23 T/M at 204.00 46.00 

nua1 Construction Cost (Conversion Factor) (Total Cost) 
.025 x $189,132.00 

Annual Construction Cost 4,728.00 

Annual Maintenance Cost 1,200.00 

Same as Design 2 $ 3,246.00 

Annual Cost of Design $ 9,174.00 

E-5 
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Design 4 PCC Pavement 9.5" slab 

pec 37 x 5280 = 21,707 sq. yd./M 
9 

Elsinore Pit 39 mi. @ 0.10?TM = 2.06 sq. yd. 

BSC 

AC-10 

21,707 x (9.65 + 2.06) 

6 x 7.3 x 5280 x 142 
12 x 2000 

1368 TIM @ 12.50 

1368 x .06 = 82 TIM @ 109.00 

TACK 11.3 x 5280 x .08 = 2.2 TIM @ 146.00 
9 x 237 

PRIHE 9.8 x 5280 x .3 6.9 TIM @ 121.00 

lJBC 

9 x 249 

12 x 4.8 x 5280 x 135 
12 x 2000 

Widening lump sum per/H 

1711 TIM @ 4.75 

= $254,146.00 

17,100.00 

8,364.00 

321.00 

835.00 

8,127.00 

30,000.00 

x .025 $318,893.00 

7,972.00 

Annual Maintenance Costs 400.00 

Annual Resurfacing Costs 1,400.00 

$ 9,772.00 

E-6 



Design 5 PCC Pavement 10.St! Slab 

Remove existing BSC 22,293 sq. yds./mix x 1.50 

PCC Pavement (10.5" slab) 

37 x 5380 
9 

= 2,707 sq. yds./mi x 9.50 

:lsinore Pit 39 mi. @ .10/TM = $2.28/sq. yds. 

J13C 

21,707 x (11.40 + 2.28) 

9.5 x 5.7 x 5280 x 135 
12 x 2000 = 1610 TIM x $4.75 

rotto-mi11 CTB for gradeline 

42.5 x 5280 = 24 933 d 1M 50 9 ' sq. y • • x . 

'RIME CTB 

42.5 x 5280 x .2 
9 x 249 

20 T/M @ $121. 00 

.025 x 

Annual Maintenance Cost 

Annual Resurfacing Cost 

E-7 

$ 33,438.00 

= 296,952.00 

7,650.00 

12,467.00 

= 2,423.00 

$352,930.00 

8,823.00 

400.00 

1,400.00 
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PHOTOGRAPHS 
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ROAD CONDITIONS PRIOR TO RECYCLING 
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DIRECT LOADING FROM DYNAPLANE 

PROFILED PAVEMENT 
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CUTTING MANDREL ON DYNAPLANE FULL DEPTH PROFILING 

CRUSHING OPERATION (New ~g g regate) I 
~' 
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CRUSHED AGGREGATE REC LAIMED PAVEMENT STOCKPI LE 
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UNTREATED BASE MATERIAL 

FINISHED BASE GRAVEL 
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• , 
PLANT OPERATIONS BEGIN 

SCALPING OVERSIZE MATERIAL OVERSIZED MATERIAL 
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NEW AGGREGATE FEED 
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DRYER DRUM BURNERS 
1979 
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BURNERS IN USE DURING 1979 CONSTRUCTION SEASON 

DRUM OF ASPHALT PLANT WAS SENT TO 
MANUFACTURER DURING WIN TE R OF 
1979-1980 
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AIR POLLUTION DURING TUNE-UP PERIOD 
1980 



AIR POLLUTION DURING 1979 CONSTRUCTION 

..;. "'::-- ~ -. -",., ,, ' 

MEETING AIR QUALITY DURING 1980 CONSTRUCTION 
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FI ELD LABORJHORY VACUUM EXTRACTOR 

~1ANm~ETER AND V I SCOr~ETER FAN SCALE AND MARSHALL COMPACTOR 
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79 ROLLING SOUTHBOUND LANES 1980 ROLLING NORTHBOUND LANES 

TYPICAL TEST SECTION MARKERS 
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1979 LAYDOWN ON SOUTHBOUND LANES, NOTE FULL WIDTH PAVING 
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J 

I 
I 

19RO LAYDOWN ON NORTHBOUND LANES USING TWO PAVERS I 
i 
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MARSHALL STABILITY APPARATUS 
AND WATER BATH 

>v ·' 

CHIP SEAL ON SOUTHBOUND LANES 

TYPICAL OF NORTHBOUND AND SOUTHBOUND LANES AFTER CONSTRUCTION 
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APPENDIX G 

POST CONSTRUCTION EVALUATION 

Page 

Dynaflect Analysis 1 

Pavement Serviceability 2 

Mu~1eter Data 2 

Asphalt Properties 3 

Creep Compliance 5 

Resilient Modulus 5 



D.t.Q.a f 1 e c; t 

NBL 

*Test Spreadabi 1 i ty Dt>iD Min. ~lax . ~ 

#1 59 0.793 0.538 1. 156 0.479 

#2 59 0.783 0.520 0.941 
Equivalent 

0.479 Spreadabi1 ity Thi ckness 

1f3 60 1.011 0.591 1.371 0.479 Old Pavement 53 5.5" BSe 

rr4 62 1.075 0.887 1. 317 0.479 New Recycled Pav. 68 7.5" BSe 

#'5 60 1.129 0.654 1.666 0.479 

AV. 60 0.958 0.638 1.290 

Old Existing Pavement 1.055 

SBL 

ifl 54 0.751 0.426 1.055 0.479 

#2 58 1.080 0.860 1.249 0.479 

#3 57 1.036 0.740 1.443 0.479 

#4 58 0.915 0.657 0.999 0.479 

ff5 59 1.067 0.879 1. 221 0.479 

1f6 57 1. 207 0.972 1.416 0.479 

AV. 57 1.009 0.756 1.231 

*Av. of ten Tests 
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PAVEMENT SERVICEABILITY INDEX 

P. S. 1. 

I 
l SBL NBL 
f = 3.39 = 3.65 
t 2 3.77 2 3.72 = = f 
! 

3 = 3.71 3 = 3.67 

4 = 3.67 4 = 3.68 

5 = 3.74 5 = 3.61 

AVE = 3.65 AVE = 3.67 

Mu.Meter SKID# --
SBL NBL 

= 68 = 67 
I 

i 2 = 72 2 68 I 
3 = 70 3 = 70 ~ 

I 
4 = 70 4 = 71 

5 = 69 5 = 71 
t 
; 

Ave = 69 Ave = 69 i 

[ 
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ASPHALT PROPERTIES 

South Bound Lane 

Test Procedure Original 

Viscosity @ 140°F. (Poise) 4122 

Viscosity @ 275°F. (Cs) 371 

Penetration @ 77°F. (O.lmm) 49 

Ductility @ 39.2°F. (Cm) 3 

North Bound Lane 

Test Procedure Original 

Viscosity@ 140°F. (Poise) 5354 

Viscosity @: 275°F. (Cs) 64 

Penetration @ 77°F. (O .l mm) 37 

Ductility @. 39.2°F. (Cm) 3 

Construction 

1056 

247 

103 

53 

Construction 

942 

232 

117 

43 

1 Year 

2461 

326 

66 

9 

1 Year 



ASPHALT PROPERTIES 

South Bound Lane 

Test Procedure Original Construction 1 Year 

Ii scos ity @ l40°F. (Poise) 4122 1056 2461 

Ii scos i ty @ 275°F. (Cs) 371 247 326 

)enetration @ 77°F. (O.lmm) 49 103 66 

)ucti1ity @ 39.2°F. (Crn) 3 53 9 IS 

North Bound Lane 

Test Procedure Original Construction 1 Year 

Viscosity @ l40°F. (Poise) 5354 942 

Viscosity @ 275°F. (Cs) 464 232 

Penetration @ 77°F. (O.lrnm) 37 117 

)ucti1ity @ 39.2°F. (ern) 3 43 
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WILDCAT TO PINE CREEK I-I R-15-3(18) 121 
CORE DATA 

Gradation and Asphalt Content Const-
I Year ruction I 

Lane SBL SBL SBL SBl SBl NBl 

Mix 
80/20 70/30 60/40 50/50 0/100 40/60 Type 

314 100 100 100 100 100 100 

1/2 91 94 91 92 91 92 

3/8 82 86 81 81 79 79 

No.4 58 61 57 57 56 57 

No.8 44 46 43 42 41 42 

No.16 35 35 34 32 31 32 

No.50 21 21 21 19 19 19 

200 12.5 II.S 13.2 11.6 11.2 11.9 

Percent 
Asphllt 6.04 6.50 6.43 6.36 6.06 6.27 
Content 
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1-IR-15-3(18) 121 

RECYCLED ASPHALT CONCRETE PAVEMENT' 
RECYCLED MIX CREEP COMPLIANCE RESI LIENT MODULU S 

TYPE (PSI-I) xIO-5-YEARS YEARS 
Const- I 2 3 Const - I 2 3 r uct ion ruction 

0/100 southbound 3.9 21.6 7.65 x 105 4.29x105 

80/20 Southbound 4. I 7.8 5.96x 105 5.99xlcP 

70(30 Southbound 4.7 9.3 573x 105 6.61 xloS 

60/40 Southbound 3.2 10.9 5.75 x 105 5D5xl05 

50/50 Southbound 4.2 11.3 691 x 105 
523xlcf 

40/60 Northbound 8.3 5.38x 105 

~ 

~ u.s. GOVERNMENT PRINTING OFFICE, 1981- 724-166/832 REGION 3-1 
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