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=\ HARMON ENGINEERING ASSOCIATES, INC.
CONSULTING ENGINEERS & SCIENTISTS

June 3, 1986

Mr. Marshall Corlew
NASA )
Marshall Space Flight Center, AL 35812

Re: Independent Certification of Shields Road Yard Closure
Contract No. NAS8-35465
Amendment No. 5
HE Project No. 352-10

Dear Mr. Corlew:

Harmon Engineering Associates, Inc. (HE) was contracted by NASA-MSFC
to conduct ingpection, sampling and sanalysis related to the
MSFC-directed closure of the Shields Road yard. It is our
understanding that this area had previously been used for the
temporary gtorage of RCRA-regulated wvastes. The closure plan vas
prepared by MSFC and approved by Region IV EPA.

HE inspected the site and collected the samples specified in the
) closure plan. All samples vere analyzed in HE'’s laboratory using EPA
5‘} - SW-846 methods listed in the enclosed report., All results of all
tests indicated the absence of significant concentrations of wvaste
regiduals.

The inspection revealed that HNASA had removed all vwastes and
containers from the site. This action, combined with the absence of
vaste residuals in the soil indicates a guccessful closure. Thus,
based on these data, and my questioning of personnel involved in
obtaining them, I hereby certify that MSFC completed the Shields Road
Closure according to the approved plan. )

Sincerely,

HARMON ENGINEERI ., ASSOCIATES

1

eph}R. Duncan,‘;.E.
e President o
ironmental Divigion ‘

JRD:vn No. 9480

= | | ", ROBERT

Ay
gy Y

1550 PUMPHREY AVE. AUBURN, AL 36830-4399 (205) 821-9250
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SECTION 2

ANALYTICAL RESULTS AND DATA
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METHODS AND DETECTION LIMITS




HAXMON ENGINEEBIKG ASSOCIATES, INC.

METHODS AND DETECTION LIMITS

All testing reported in this closure certification report
vere performed by Harmon Engineering Associates in accordance
vith the MSFC closure plan; all methods conform to those in EPA
SW-846 (2nd Edition).

Detection limits for those compounds listed ag N.D.
(non-detectable) are as follows:

EP Toxicity Metals As Listed
Volatiles 10 ug/kg
Amine Compounds 0.1 mg/kg
PCB 3 mg/kg

Cyanide 0.5 mg/kg
Sulfate 1.0 mg/kg

Quality contrel was performed throughout the gtudy by the use of
duplicates and standard additions. All results were found to be within
acceptable ranges.
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EP TOXICITY AND PH




HAKMON ENGINEERING ASSOCIATES, INC.

HE I.D.
KUMBER
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY LEACHATES (ALL VALUES IN MG/L, EXCEPT pH)

<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.003 <0.02 <0.1
<0.1 <1.0 <0,01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <«0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 «0.02 <0.1
<0.1 <1.0 <0.01 <«<0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <0.02 <«<0.1
<0.1 <1.0 <0.01 <0.1 <0.1% <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 «<0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <«0.1
<0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 «<0.1 <0.005 <0.02 <«<0.1

<0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 «<0.1 <0.1 <0.005 <0.02 <0.1
<0, 1 <1.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1
<0.1 <1.0 <0.01 <0.%1 <0.1 <0.005 <0.02 <«<0.1
<0.1 <i.0 <0.01 <0.1 <0.1 <0.00S <0.02 <0.1
<0.1 <i.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1
<0.1 «<1.0 <«0,01 <0.1 «<0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1%
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1
<0.1 <1.0 <0,01 <0.1 <0.1 <0.005 «<«0.02 <0.1
<0.1 <1.0 <0.01 «<0,1 <0.1 <0.005 <0.02 <0.1%
<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 «<0.1i <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1 <0,.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <0.02 <0.1
<0.1 <1.0 " <0.01 <0.1 <0.1 <0.009 <0.02 <0.1
<0.1 <i.0 <0.01 <0.1 <0.1 <0.005 <«0.02 <0.1
<0.1 <i.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1
<0.1 <1.0 <0,01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 «<1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0,1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1
<0.1 <1.0 <0.01 <0.1 <0.1} <0.005 <0.02 <0.1
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA -
SHIELDS ROAD YARD

EP TOXICITY LEACHATES (ALL VALUES IN MG/L, EXCEPT pH)

HE Il DI
NUMBER As Ba Cd Cr Pb Hg Se Ag Ni pH

o o e S e e et e e NP W N M S M ML A M M R D M N SP S SN WY AR D D AR N MY SR L P am mw e S S e e 40 R SN S AR W MM 4R R SR AR T T 4R S A wm e me e we -
2 2 2 4+ 5 -2 22+ 22 A 2 -2 - 2 2 2 R R 2 P 2 A R 2 2 R R 2 P22 A+ 22 2 F 2 L 1200

5587 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5588 «0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5589 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <«0.1
5590 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5391 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5592 <«<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0. 1
3593 <«0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5594 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5593 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5596 <«0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5597 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5598 <0.1 <1.0 <0.01 <0.1 <0.1 «0.005 <0.02 <0.1 <0.1
5599 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
seQc <0.4 <1.0 <0.0f <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5601 <0.1 <1.0 <0.01 <«<0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5602 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5603 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5604 <«<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5605 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1  <0.1
5606 <0.1 <1.0 <0.01 <0.1 <0.1 <0.0035 <0.02 <0.1 <0.1
5607 <0,1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1
5608 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <C.1
5609 <0.1 <1.0 <0.01 <0.1 <0.1 <0.003 <0.02 <0.1 <0.1
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5610 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«0.02 <0.1 <0.1

3611 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
3612 <«<0.1 <1.0 <0.0%f <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
5613  <«<0.1 <1.0 <0.0f <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.
5614 <0.1 <1.0 <«0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1

5615 <0.1 <1.0 <0.01 <0.1 <0.1 <0,005 <0.02 <0.1 <0.1 3.
5616 <0.1 <1.0 <0.01f <0.1 <0.1 <0.005 <0.02 <0.1 «<0.1 3&.
5617 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
5618 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 &6.
5619 <0.1 <1.0 <0.01f <0.1 <0.1 <0.005 <«<0.02 <«0.1 <«<0.1 4,
5620 «<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.
5621 <0.1 <1.0 <«0.01 <0.1 <0.1 <0.005 <0.02 «<0.1 <0.1 7.
5622 <0.1 <1.0 <«0.01F <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
5623 <«0.1% <1.0 «<0.01 <0.1 <0.1 <0.005 <«<0.02 <«0.1 <0.1 6.
5624 <0.1 <1.0 <0.01 <«<0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.
5625 <«<0.1 <1.0 <«0.01 <0.1 <0.1 <0.005 <0.02 «<0.1 <0.1. 5.
5626 <0.1 <1.0 «<0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
5627 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.
5628 <«0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 OS.




HARKMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY LEACHATES (ALL YALUES IN MG/L, EXCEPT pH)

HE I.D.

NUMBER As Ba Cd Cr Phb Hg Se Ag Ni pH
5629 <0.1 <1.0 <0.01 <0.1 «<0.1 <0.005 <0.02 <0.1% <0.1 8
35630 <0.1 <1.0 <0.01 <«0.1 <«0.1 <0.005 <«0.02 <«<0.1 <0.1 6.7
5631 <0.1 1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <«0.1 <0.1 4.6
5632 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1} <0.1 7.7
3633 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.4
3634 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.5
5635 <0.1 <1.0 <0.01 <0.1 <«<0.1 <0.005 <0.02 <0.1 <0.1 8.4
5636 <0.1 <1.0 <0.0f <0.1 <0.1% <0.005 <0.02 <0.1 <0.1 8.4
5637 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.3
5638 <0.1 <1.0 <0.01 <0.1 <«0.1 <0.003 <0.02 <0.1 <0.1 8.2
5639 <0.1 <1.0 <0.01 <0.1 <«0.1 <0.0053 <«0.02 <0.1 ' <0.1 8.1
5640 <0.1 <i1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.2
5641 <0.1 <1.0 <0.01 <0.1 «<«0.1 <0.005 <0.02 <0.1 <0.1 7.8
3642 <0.1 <1.0 <0.01 <0.1 <0.1 " <0.005 <0.02 <0.1 <0.1 6.6
5643 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 S
S644 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«0.02 «<«<0.1 <0.1 7.6
3645 <0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <«<0.02 <0.1 <0.1 7.4
5646 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 «<0.1 <0.1 6.1
S647 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.6
56448 <0.1 <1.0 - «0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.7
S649 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«<0.02 <0.1 <0.1 S.4
396350 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <«0.02 <0.1 <0.1 7
5651 <0.1 <1.0 <0.01 «<0.1 <0.1 <0.005 <0.02 <«<0.1 <0.1 7.2
5652 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.6
5653 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <«0.1 <0.1 7.6
5654 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <«<0.1 <0.1 6.9
5655 <0.1 <1.0 <0.01 <«0.1 <0.1 <0.005 <«<0.02 «<0.1 <0.1 S.6
5656 <0.1 <1.0 <0.01 <«<0.1 <0.1 <0.005 <0.02 <«<0.1 <0.1 7.7
9657 <0.1 <1.0 <0.01 <0.1 <0.1%1 <0.005 <0.02 <0.1 <0.1 7
5658 <«<0.1 <1.0 <0.01 <«0.1 <0.1 <0.005 <0.02 <0.1 «<0.1 4.8
39659 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.5
5660  <0.1 <1.0 <0.01 <0.1 <0.1 <0.00S5 <0.02 <0.1 <0.1 4.5
5661 <0.1 <1.0 <0.01 <0.1 <«0.1 <0.00S5 <0.02 <0.1 <0.1 S.1
5662 <0.1 <1.0 <0.01 <0.1 <0.% <0.005 <0.02 <0.1 <0.1 6.9
5663 <0.1 <1.0 <0.01 <«0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.5
S664 <0.1 <1.0 <0.0f <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.1
5665 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.% <0.1 8.1
S666 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 «<0.02 «<0.1 <0.1 7.8
3667 <0.1 1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1- 5.9
5668 <0.1 <1.0 <0.01 <«<0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.7
5669 <0.1 <1.0 <0.01 <0.1 <«0.1 <0.005 <«<0.02 <0.1 <0.1 7.6
5670 <0.1 <1.0 <0.01 <«0.1 «<0.1 <0.005 <«0.02 <0.1 <0.1 5.3




HAXMON ENGINEERING ASSOCIATES, INC. ———

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY LEACHATES (ALL VALUES IN MG/L, EXCEPT pH)

HE I.D.
NUMBER As Ba Cd Cr Ph Hg Se Ag Ni pH
5671 <0.1 <1.0 <0.01 <0.1! <0.1 <0.005 <0.02' <0.1 <0.1 7.6
5672 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 S.5
5673 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.1
5674 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.6
5675 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.2
5676 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.5
5677 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.2
5678 <0.1 <1.0 <0.01 <0.1 «<0.1% <0.005 <0.02 <0.1 <«0.1 6.8
5673 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.8
3680 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8
5681 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7
5682 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <O0.1 5.2
5683 <0.1 <1.0 <0.01 <0.1 <0.1 <0,005 <0.02 <0.1 <0.1 6.9
5684 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.3
5685 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 4.4
5686 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.9
5687 <0.1 <1.0 <0.01 «<0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.6
5688 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.i1 <0.1 5.6
5689 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.2
5690 <0.1 <1.0 <«0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.7
5631 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.6
5692 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.9
5693 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.9
5694 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.5
5695 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8.1
5696 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 8
5697, <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <O.1 7
5698 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.i1 7.3
5699 <0.1 <1.0 <0.01 <0.1 <0.1 - <0.005 <0.02 <0.1 <0.1 6.9
S700 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.1
5701 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.1
5702 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.6
5703 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 S.4
5704 «<0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <O.1 8
5705 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 6.5
5706 <0.1 <1.0 <0.0% <0.1 <0.1 <0.005 <0.02 <0.1 <O.1 6.8
5707 <«0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.7
5708 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.2
5709 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 5.8
5710 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1 7.6
5711 <0.1 <1.0 <0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0O.1 7
5712 <0.1 <«1.0 9

<0.01 <0.1 <0.1 <0.005 <0.02 <0.1 <0.1

wn
.




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA

SHIELDS ROAD YARD

EP TOXICITY DATA FORH

Total

ACID ADDED

HE
SAMPLE | INT.

Acid Final

1 10 | 11 iAdded | pH

13 14 15 16 17 18 18

12

I pH 1 1

I.D.
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMIKNISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY DATA FORM

HE

ACID ADDED Total

SAMPLE!INT. Acid Final
I.D. I pH 11 t2 13 14 1S5S 16 17 18 19 | 101 11 |Added | pH |
~5589 1571 40\ 2 10 _ 1\ 0O 1o 1o _| ! t ! I 1 491 77 1
1-8590 | ZS_ 125V L5V /R NG 01391501 0__} l i | 1/8.9 15,21
1—5591 1, 125100V [1g 12.013.0 \5.201 0 _I | { | Ve AR A S
16592 | L ZV L O N LA NVLONS 0V O__V/,0 15,01 0__1 ] ! 140 1 4.9 i
75593 1€, 012.0 12,5140 15,0 1i401/0.010_ 1 { i i 125.5 15,/ 1
1-5594 16,01 Lo VL ONLO V2,212,801 40 10 10 1 I { 1 /.o 1 I
—5595 | 5.51/.01 0 1/.01_ @ | o 13,610 |____| I i 1 520 149 |
5596 G, VLo 10 VLOV L, 0V (0154 1 8 __| i ! 1/0-0 | 4.% 1
I~5597 1521 0__ 1 L7 1 0 i 0__16¢__i I 1 i | i V2. Z V5
I~5598 159 t fo 1_0 1 0__12,51/5:0 _¢__| | { I i 1 LG5 1 4.0__|
—5599 1 7.9 V4,0 2.0\ L:012.C12.5.1/0,01_0__| | I 1 1 /5.5 150 1
—5600 1.0V fo_Ifo | _0__12.0 4 [/ 010 _| i | | i 18,0 _15.0__1
1-8601 15,5140 1 _¢_1_0 le__le_ _| I | 1 l { 1_Zc0__1 5. 2-1
1-5602 18,2125 120 |\ [0 1257120 VoS \[f.0_1Q___I I ! 154.0_|_5.01
5603 17:9_ 12,0 12.01 L0 | 0120 1/2.01_0O__| | I ! 1 24.¢_| S.0_1
5604 1 &7 1[5 120 VL0 \_2 /L0140 1 0__1 | ! | 123.5 1 5,01
1~5605 | Z2Z 12,0V /0 '\ 2,010 2.0 V{201 0__| I I ! /2.2 1 4921
15606 15.7 V15 VO 1l iD__12:0_Vo __| ! I i ! 1 72,5 15.¢_1
1-5607 (L2 1.5 V0 __lo_1C__t o | I { | i 1 1\ /5 1 451
5608 | ZZ V2.8 1 J7 V2.0 V. V2,0 V.0V Q__) ! ! i 1 Z6Z VS o
-8609 1 Zs V1Zo V40 V4 12,0V LS 15,0100 | | | | 142,85 145 1
rs610 1 L1 fio v Dt 2 1 2 VLo Vo ) | | i | 1 2.9 _ 149 i
—5611 17242 13.012:0 140 V5.0 V2.0 1[0 016 __1 | | i 123.0 _15./_|
1—8612 17 f_120_ Vo \fo VL2 Vo 01 0 I | ] ! [ 145, 0 V4.5 1
1~5613 1 (3 V 4,0 1 4O 140 12,215,010 __1 I i ! | 1£0.2__1 4.7 i
1-3614 (Z,0 122V L0 1 /0 V201201501 0__1 | I t /2 2_t50 1
5615 1£.2 1,0 V. 0 1 C 0.5 15010 __I ] f 1 | C:5 1451
tS616 1 L2100V jo to_ 1 ¢ __V o I i | | i 1.2.0__t%e 1
5617 I 1.81ol |__I14oIssiLo 1181361 o 1.0 I o | 292150 1
~5618 1Tl o l.lp 1R O1HOIV. 012010651 6013015901 1icoasi 4. 1
I-6619 1491 _©0 1 L0 0 1 0__14p 1 ¢ | | ] ! ] I_5.0 1 451
5620 | £/ 12,012:0120 100V 5. NIC,0135:0_ 120 1 __| | 196 .6 15 2- |
~S621 113100l 0 1 O 19 1013011010 10 1o | Iling _15. 01t
=5622 | 7S V2901 Lo Vo VooV o VoS V40 1_2__1 | | 175 1,5 i
5623 18 12,0 1 2D NE0 N2, 0\ 0. 01_0 I I | i i 1/7:2__\ 44 1
%5624 1.2 .4 1. 11.011.0 1.8 1Golo 1.2 | _0 | | 1 Q.4mll 5.2 1
5625 159 1,4 1.4 _ 1.8 11.0120154 1401501301201 | 4320 4.8 |
5626 1181261 3 1 3241201 12011l 0®1 40150 1 \1.00____1100m0 | 4.8 1
1-5627 1 1.2132013.21501820112.01200113.01 2.21)1.61 | 1\comMR 1 S .o
5628 1 5.4t A 14 12 1A 12 13.81301_o 110} 204 129.9-1 $.8 1
5629 1 £:0 3.0 140 V£LQ V50V G 135 170 1 0 I I ! V7750 BT
18630 1 L. TI_B 10 1.9 1_2 10 1.3 13,10 19 10 i 11 3at 0.9 1
5631 1Rl O I D10 1 Q1 O 110 10 1.0 | : | aml | 3.9 |
8632 | Z7 |lR.0 12.0 140 (/00| 6 Vnpilg | i i { 1 28,0 | 4,9 1\




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY DATA FORM

HE ACID ADDED Total

SAMPLE! INT. Acid Final

I.D. tpH 1 1 12 13 14 15 1’ 17 18 +9 1101 11 lAdded | pH |
1-5633 1l o 124 1.4 1101101321 ,.010L.01 0 1O 1 8L Al
5634 | 51l _lof:-% 1101141 8130130l o lo 10 | _lo.al_Y.al
1-5635 | B.41 200137328 O 1 0 _1_O_1 ! { i ! I_\come| Lo} |
1-5636 | B.4133.012a80127801_© 1_©_1_2 I ! I ] ! 1leomd | _(g.e5!
1-5637 | 2313013013501 2 1 ©_ _1\52l I I | t Ileomll .o |
1-5638 | 831300l olgoel O 1154 iel ____| b1 \coml | 5.9 |
5639 | £.11 2.013 815010120 13.21 (2.0130 15 .21 360t ITI\mQ 1 Y.l
5640 1 8. At 4.clhol(gol 8o liaolasolin.ol k.2! q.oidel Nao~0 | 4.9 |
5641 17.8_ 120120126 1p216017.0 17:4-110.21_ O 1 Q| V42,4 1 S )
12642 1ol 1.O10.2 10.411.0 1O 10O 104101 O 10 | .26 1 5:01
5643 16,01 0O 1 _ O 10.21041_ 1Q__t O | | | | _O.fp 155 3A1
5644 1 2.0 112 1.0 105126 11.010.610611:01 0 _10__I i_95 1S5a!
—5645 1 7.4 12.010.8210.k 1261 Lotodi1DLt2B81 O VO t____V_28 15,11
1=5646 120 f 1 /0 1 0 142N 7 120 1_0__1 | i | 13, c 1471
1~86647 | 7l Z ol Lo V LSV L LV 140 140 10__1 | | 1 /4.0 4% 1
—S648 14,7 12,01 0_ 1 0__12__12.010 I I | I I \_4g V454
5649 15,2 10 \p_VQ__12 __| i ] | | I ! \_z2.0 1.5 21
5650 | %0 12:0 \/ e V10V 2 1L010 _I | I i l 1 £0:0. V45 )
15651 | 7,5-12.0 | LJC VL Q V2.C V3,0 14,010 __1 I i t 120 149 1
5652 | Silrl o VO 1 2__10__12.210__I ! ! | t 2.0 V4. |
5653 | Z4 13.0 170 V2040 13,0 1/0,0 10 1 ! i | 123.0 151 _|
1~5654 16.7 120100 1 0 V2.0 (010 1 ! ] I | 10 V45 1
+—5655 15.6 1 L5510 1o V1O 12 | { | { l V5142
1-5656 17,7 12.0 12,01 1.0 V&RV 40 15,0 10 _{____| | I 1/9:0 1 5.2\
1-5657 179 1201_2_t_ o _ 1 o 10| { ] | t | 2.0 144 1
5658 (LG _ Ot 10 1021 Q1. 0 10 10| i____| _l_g:_;:_g_._l_l
5653 1.5 | 2.0 11:2. 1 08 120 106102104 10.4 1041 I AN
5660 IL5 1O 1 O I 1 1O 1 D1 ____1 | t | l__oc__14.8 1
5661 tﬁ._f_;___Q_l_glyL_l_Q_l_Q_l__Q_l O 1D} ! 1 i__e___1.5.]1
Fs662 14 1lz 1 Wb 1201221121 L21 O 1101061 0 I LS 1 S0
-5663 155104 1_ O 10410610 1.Q 1O 1O i I 1 _ LY. Sa2t
5664 ISl 1 0 1 O 1021 0 1. 0 1.0 1 0| I i l 1 0,2- + 5.2 1
(—5665 | 4,1 301 2.0\ (0 15:013,0.1_0_1 ! ' t | 1 LS. 0 15,01
5666 | 7.812.0 |\ fro 110 _12:9 l,?;o 15:019__1 ! ! ! l_jzv_a_ ! ;0_-:
15667 15.9 t Lo _V LoV Lo V L0V L0 . g __| ! 1 I Voo V4. 1.
1—5668 1;,_%_:'/3?12 2.0 l'}l_.,;_/_zf_,__oy_!ﬁg_s/?,o 1g___\ i I i 132,515, 2!
1-5669 1 7:p 12:0 1 2.9 V£ 0 12,0 WZO VO __| t i ] ] |\ R2Yc0 t\ 17
1-8670 15,31 041 0O 1.0 11LE1 O 1 0 1061001 Q1O 1321 |
9671 1.6 1 22| LZILF 1201 1 01281 Q1o 1O I 1/[ZZ2 151!
1-8672 15,510.\_p | _@_10.i_QI O 10.41 O 1 ©_1_0O_t \_Je VS:2I
5673 15,1 1_O lO-ZI_Q,_i.Q;_Ql_f{QJ gD 10 : : ; : : :_g,g.-ll_s.Q_:
I-5674 (7.4 12,0 1 6 __V 0 tpo 142} ! 2 V2
5675 :g{gj|"£:§|:_Q_u_.p__t_q__|_1£_| o i i I ! { \_F.5 _VHA N
ES676 175 (260 1\ Ap 1 012,012,010 1 I b1t A RETN




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

EP TOXICITY DATA FORM

i

1}
{
I

HE ACID ADDED Total
SAMPLEIINT. Acid Final
I.D. I pH 11 12 13 t4 15 16 |7 18 19 | 101 11 tAdded | pH
i—5677 | 212,010 140 15:01/5.002.0 180 1Q __I { | 13Lo 1 5.2
(~2678 | 33 1/:0_| 4OV LO V2.0 14,0 1 _O__1 I I ] i 1 9.0 V501
~5679 |5,5_|_Lg_|_z,_a_|_z_g_|_/,_g__|g_,0| o | ! | ] \_(.0 152\
5680 1 £.012.01 L0110 12.0\p010_ | O | i I I 1\ /7. 0148
5681 1 2.0 1 2.0 1/, 0V _2__ VLo Vepio | ! ! ! I W R AR
1-5682 1 5,21 _0 140 o 1 o 1o __| I i [ | i \_ 4G V5.0

1—5683 | £.212.0 1 2:0 V o _ V0.0 V5.2 1[50} | ! | 1 17258 _1
~5684 17,3 12:0 12.0 1[0 _13.91/2,015,0 10 __| I ! | nzs,c 1 S _
I1~5685 14,4 1V o__1,0_1 0__10 |o ! ] i I | { 1o\ 47
1-5686 | 29 13,0 12.01_[0V5 010050 V00 10 | f | c_,{_gg__tﬁ_@_n
5687 | Zp V3,5 12.0 1 Lo V5L VA0 V0o | eV ____ V256 15
5688 1 5.0 10510 1o 1¢__1 0 1 | | | bV V_CE v 49
5689 | 2,21 2.0\ 0\ 18 |gr|3‘% 7.0 10 __1 ! i ! 1£2:c_1 &[] _
5690 | L, 712.C 1,0 V[t VLo V32 I I I i i 1/0:2 V4,4 _
~5691 I S p /o2 | 0 _\C_ \z2.010 | ! ____I ! I 1_22 1 %6
5692 | 79 13,0 1 2.0 V2:.C 140V ju0 o0 4202 VG __} | ] '32»_32._!25_-
~5693 ( L4V 2.0V L0V L2 V2.0 122 10,0 10 __1____I ! i 180 14
5694 | £5 140 140 V475 Vo V[.6 V5,01 l { l | '-ica-'i{__
1—5695 15,1 12,0 1 2.0 1 1.0 1250100, V(0,0 V5.0 VO __} I I 0.0 | 5.9 _
1-6696 14,013.0 12,0 | fio | 5:0145,014.015,0 14 __| I I c35‘.<>|,<',f
~5697 | 7.012.0 12,6V 10 1 2015,91/0010__1 { I l 122 0 V45 _
5698 | 72312510 __1 2 120170 132 __I I ] 1 I 125 V4.5
1-5699 1| {,g12.01 0 10 1©_ _leopt 2 I | ! | | 122.0_t4.2-
5700 150 1o 10 1 0 1 O 1 2 | 1 | I ! [ \_Jeo V5. _
~5701 1 7.f 1\ Z:C 12,0\ .0 \ 4O \[30V 7.0 oo VO __! | I 1350 _L5.2
5702 tllr t LSV i V LoV 2D V2.2 V5010 ) : | : :Ag_f_’_:_g%__
=5703 | 54120140\ _0 ' 0 __t0__} | I | .
5704 lf;g_:glo ;jz.c WARVERYV A MY /RN ! l i 122.0 14,4 _
5705 1.5 12,01 0__V_ 0 _V o V140 1 0 1 ____I i | | | 3o 148 _
I~5706 1§ 1 20 VL0 VL@ V3C Vo, 0130 10 | i | | 120.0_15.0
5707 1 7.7 V2.0 1 £, 0 VLo V10 13:6 120 12.0 Vo0V 2 \____V____ V225 \hd _
+5708 17,2 13.0 140 Vo Vool 2 12 __| i | | | g ot sz
~5709 152120 1/.0 VL0 120V 20 120 10 __I I I | Vo V5
5710 1 26 13.0V/0 | L0 V2912510 | | I { | 105 Vol _\
5711 17,0 12,01 0__ 1 0__1 O _13.01Q__| I ! ! | t S0 144
5712 15,9 Ve V4 _t 0 1 0 1Q | | ] | | i WATRE A
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HAXMON ENGINEERING ASSOCIATES. INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA

SHIELDS ROAD YARD

Trichloro- Chloro- Methylene Perchloro- 111-TCE Toluene Xylene

ethylene
ug/kg

Chloride
ug/kg

ethylene form

ug/kg

HE I.D.
NUMBER

ug/kg ug/kg

ug/kg

ug/kg

aaad
=z =z =

aaa
=z 2=

oaa

Z iz =z

o~ =)
]

5545
3546
5547
5548

N.D.

N.D.
N.D.
N.D.

N.D.

Nl D'
Nl Dl
N.D.

N.D.

N.D.
N.D.

N.D.
K‘ DQ
N.D.

N.D.
N. D.

Nl Dl
“I Dl

N.D.

5549
5550
5551

cacdddadadaaaa

ZE2ZZZ2ZEE=E

acdadaaad
ZZZZZ=Z 2=

Aacadaaaad

ZZZZZEZZE=Z

cacdaacaaad
ZZEEZ R

coaaanaag

T

- X-E-E-E-X-
ZEZZZZ =

D.
N.D.
N. D.

N.

5552
5553
5554
5555
5556
3357
5558
5559
5560
5561

=z
a
z

a
.
=

N.D.
N.D.

N.D.
N. D.

NC D.
N.D.

=

N.D.

NO D‘

=z =

aaa
Z 2z =

aaa

=z 22

aaa
= 2 =2

3562
5563
5564
5565
5566
5567
3568

H. D.
N.D.
N. Dl

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Nl Dl
N.D.
HI D‘

N.D. N.D.
N. D.

N. D.

Nl D‘
N.D.

N. D.

N.D.
N. D.

N.D.
nl D.

N.D.
N.D.

N.D.
“. D'
’ NQ D.

doaaddanadacdaaaaa

=

N.D.
N. D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.

=

N‘ DO
N. D.

a
=

EEZRZEZEEZE R E

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N. D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
" N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

cacacdaadaadaaadaan
ZEZZEEEE R E R

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
- N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
H.D.
N.D.
N.D.
N.D.
N.D.
N.D.

5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
5579
5580
5581

Nl D‘
N.D.

Nl D.
N. Dl

N. D.

N.D.
N.D.

5582
5583

N.D.

N.D.

N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.

N. D.
N.D.
N.D.
N.D.

ZZ=ZZ =

N.D.
N.D.

5584
5585
5586
5587
5588




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA

SHIELDS ROAD YARD

Trichloro- Chloro- Methylene Perchloro- 111-TCE Toluene Xylene

ethylene

ethylene form ~Chloride
ug/kg

ug/kg

HE I.D.

ug/kg ug/kg ug/kg

ug/kg

NUMBER

N.D. N.D.

N.D.

HO D‘

RC D.

N.D.
N.D.
N.D.
N.D.
N. D.

N.D.

3389
5590
5591

“. D‘
N.D.
N. D.

N.D.
N.D.
N.D.
N. D.
N.D.
N.D.

5592

N.D.

Nl DC
H. DQ
N.D.

N. D. N. DQ

N. D.
N.D.

5593
5594

N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N. D.

N.D.

Nl D‘
N.D.

N. DO
N. D.
Nl D.

N. D.

5595
5596
. 3597

D.
N.D.
N.D.
N.D.
N. D.
N.D.
N.D.
N.D.
N.D.

H. D.
NI DC
N.D.

N. Dl
N.D.

NO D‘
N. D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.

N.D.

5598
5599
5600
5601

aaad

oA

N.D.
H‘ DQ
) N‘ D.

N.D.

N.D.
N. D.

NC D.

N.D.

N‘ D‘
N.D.

N.D.

N.D.
N.

5602

N.D.

D. N.D. N.D.

5603

N.D.

N. D.

N.D.
N.D.
N.D.
N.D.

N. D.
N.D.

5604

N.D.

N.D.

D.
N‘ D.

N. D.

N.D.

N.D.

5605

D.

N.D.

N.D.
N.D.

N.D.

N.D.
N. D.
N.D.
N. D.

5606
5607
5608
5609
5610

N.D.

aa

=

aa
Z =

N.D.

N. D.

a

N.D.

N.D.
N. D.
N.D.
N.D.
N.D.
N.D.
K.D.

N.D.

Nl Dl
n‘ Dl

. s

N. D. N
NC

" N.D.

Sell
5612

N.D.
N.D.
". D.
NO DO
N.D.

NQ D‘

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

9613
5614
5615
5616
5617

N.D.
N.D.
N. D.
N.D.

H‘ D.
R.D.

N.D.
N.D.
N.D.
N.D.
H.D.
N.D.

u. D‘
H' D‘

5618

NC Dl
N.D.

5619

u. Dl

K. D.

NQ Dl
N.D.

5620

H.D.
N.D.

N.D.

N.D.

N.D.

5621

N.D.
N. DO
N. D.

N.D.
N.D.

acaoa
=z =z

N.D
-N.D.
N.D.
N. D.

5622
5623
5624
5625




HAXMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADHYINISTRATIDN
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

Trichloro- Chloro- Methylene Perchloro- 111-TCE Toluene Xylene
HE I.D. ethylene form Chloride ethylene

NUMBER ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
-2+ 2 22 22 2 2 2 2 2+ 2 2 2 2 2 2 2 2 2 A S+ R X P 2 2 P F + 2 2 2 F L F 2 2 3 E E 2 S F F S SRR NN
5626  N.D. N. D. N.D. N.D N.D. N.D. N.D.
5627 N.D. K.D. N.D. N. D, N.D. N.D. N.D.
5628 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5629 N.D N. D. N.D. N. D. N.D. N.D. N.D.
5630 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5631 N.D. N. D. N.D. N.D. N. D. N.D. N.D.
5632 RK.b. N.D. N.D. N.D. N.D. N.D. N.D.
5633 N.D N.D. N.D N.D. N.D. N.D. N.D.
5634 N.D. N.D N.D. N.D. N.D. N. D. N.D.
5635 N.D. N. D. N.D. N. D. N.D. N. D. N.D.
5636 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5637 N.D. N.D. N.D. N.D. N. D. N. D. N. D.
5638 N.D N.D N.D. N.D. N.D. N. D. N.D.
5639 N.D N.D N.D. N.D. N.D. N.D. N.D.
5640 N.D N. D. N.D N.D. N.D. N.D. N.D.
- 5641 N.D N.D. K. D. N.D. N.D. N.D. N.D.
5642 N.D. N.D. N. D. N.D. N.D. N.D. N.D.
5643 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5644  N.D. N.D. N.D. N. D. N.D. N.D. N.D.
5645  N.D. N.D. N.D. N.D. N. D. N.D. N. D.
5646 N.D. N.D. N.D. N.D. N.D. N.D. N. D,
5647 N.D. N.D. N.D. N. D. N.D. N.D. N.D.
5648 N.D. N.D. N.D. N. D. N.D. N.D. N.D.
5649 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5650 N.D. N. D. N.D. N.D. N.D. N. D, N.D.
5651 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
36532 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
S653 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5654 N.D. N.D.  N.D. N.D. N.D. N.D. N.D.
5655 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5656 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
3657 N.D. N.D. N. D. N.D. N.D. N.D. N.D.
5658 N.D. NK.D. N.D. N.D. N.D. N.D. N.D.
35659 N.D. N.D. N. D. - N.D. N.D. N.D. N.D.
3660 N.D. . N.D. N. D, N.D. N.D. N.D. N.D.
5661 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
See2 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5663 N.D. N.D. N.D. N.D. N.D. N.D.  N.D.
5664 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5665, N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5666 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5667 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5668  N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5669 N.D. N.D. N.D. N.D. N. D. N.D. N.D.




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER’ )

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

Trichloro- Chloro- Methylene Perchloro- 111-TCE Toluene Xylene
HE I.D. ethylene form Chloride ethylene

NUMBER ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
5670 N.D. H. D. N. D. N. D. N.D. N.D. N.D.
5671 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5672 N.D. N.D. N.D. N.D. N.D. N. D. N.D.
95673 N.D. N.D. N. D. N.D. N.D. N.D N.D.
5674  N.D. N.D. N.D. N.D. K.D. N.D. N.D.
35675  N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5676 N. D. N.D. N.D. N.D. N.D. N.D. N.D.
5677 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5678 N. D. N.D. K.D. N.D. N.D. N.D. N.D.
5679 N. D, N.D. N.D. N.D. N.D. N.D. N.D.
S680 N.D. N.D. K. D. N.D. N.D. N.D. N.D
5681 M. D. N.D. N.D. N.D. NH.D. N.D. N.D.
5682 N.D. - HN.D. N.D. N.D. N.D. N.D. N.D.
5683 N.D. N.D, N.D N.D. N.D. N.D. N.D.
5684 N. D. - N.D. N.D. N.D. N.D. N.D. N.D.
5685 N.D, N.D. N.D. N.D. N.D. N. D. N.D.
5686 N.D. N.D. N.D, N. D. N.D. N.D. N.D.
5687 N. D. N.D. N.D N.D. N.D. N.D. N.D.
5688 N.D. N.D. N.D N.D. N.D. N.D. K.D.
5689 N.D. N.D. N. D. N.D. N.D. N.D. N.D.
5690 N.D. N.D. N.D. H.D. N.D. N.D. K. D.
5691 N. D. N.D. N.D. N. D. N.D. N.D. N.D.
S692 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5693 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
S694 N.D. N.D. N. D. N.D. N.D. N.D. H.D.
5695 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
S696 N.D. N.D. N.D. N.D. , N.D. N.D. N.D.
5697 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5698 N.D. N.D. K. D. N.D. N.D. N. D. N.D.
5698 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5700 N.D. N. D. N.D. N.D. N.D. N.D. K.D.
5701 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5702 N.D. N.D. N.D. - N.D. N.D. N.D. N.D.
5703 HN.D. N.D. N.D. - N.D. N.D. N.D. N.D.
5704 N.D. N.D. N.D, N.D. N.D. N.D. N.D.
5705 N.D. N.D. R.D. N.D. N.D. N.D. N.D.
5706 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
S707 N.D. N.D. N.D. N.D. N. D. N.D. N.D.
5708 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5709 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5710 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
5711 N.D. N.D. N.D. N.D. : N.D. N.D. N.D.
5712 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
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AMINE COMPOUNDS
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

Diphenyl- Nitre-

Aniline amine benzene
mg/kg mg/kg mg/kg
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HE SAMPLE
NUMBER
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD '

Diphenyl- Nitro-
Aniline amine benzene
mg/kg mg/kg mg/kg
N.D. N. O. N.D.
N.D. N.D N.D.
N.D. N. D. N.D.
N.D. N. D. N.D.
N.D. N.D N.D.
N.D. N.D N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D. N.D.
N. D. N.D.. N. D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D. N.D.
N.D. N. D. N.D.
N.D. N.D N.D.
N.D. N.D N.D.
N.D. N.D. N. D.
N. D, N.D. N.D.
N.D. N.D N. D.
N.D. N. D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D N. D.
N.D. N.D. N.D.
N.D. N. D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D
N.D. N.D. H.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N. D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D
N. D. N.D. N. D.
N. D. N.D. N.D.
N. D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D. N.D.
N.D. N.D. N.D
N.D. K. D. N.D.

N.D. N.D

Phenylene
diamine

zz=sz=s==
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HE SAMPLE
NUMBER

P L .

HARMON ENGINEERING HSSOCIATES. INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

Phenylene
diamine
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Diphenyl- Nitro-

Aniline amine benzene
mg/kg mg/kg mg/kg
N.D. N.D. N. D.
N.D. N.D. N. D,
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D N. D. N. D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D N.D. N.D.
N.D N.D. N.D.
N.D. N. D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D
N.D. N.D. N.D.
N. D. N.D. N.D
N.D. N.D. N.D
N.D. N.D. N.D
N. D. N.D. N.D
N.D. N. D. N.D
N.D. N.D. N.D.
N.D N. D. N.D.
N.D. N.D. N.D
N.D. N. D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N. D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D. K.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. ~ N.D.
N.D. N.D. N. D.
N.D. H.D. N.D.
N.D. N.D. " N.D.
N.D. N.D. N.D.

N.D. N.D. N.D.




HE SAMPLE
NUMBER

ey r e e rr T YTy

HARMON ENGINEERING ASSOCIATES, INC. —

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

Phenylene
diamine

=ESSs=s2=s==
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L)

.
L)

.

. . . . »
. . a .

CPDUUDDODDDDDDODDDD

.

= =
o

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Diphenyl- Nitro-
Aniline amine benzene
mg/kg mng/kg mg/kg
N.D. N.D. N.D.
N.D. N.D. N.D.
N. D. N.D. N.D.
N.D. N.D. N. D.
N.D. N.D. N.D.
N.D. N.D. N.D
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D
N. D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D
N.D. N.D. N. D.
N.D. " N.D N.D
N.D. N.D. N.D
N.D. N.D. N. D.
N.D. "N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.
N.D. N.D. N.D.

KI D‘




HARMON ENGINEERING ASSOCIATES, INC.

PCB/CYANIDE/SULFATE

™
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

HE SAMPLE PCB CYANIDE SULFATES
NUMBER mg/kg mg/kg mg/kg
5545 N.D. N.D. 3
5546 N. D. N.D. <1
5547 N. D. N.D. 14
53548 N.D. N.D. S
5549 N.D N.D. 17
5350 N.D. N.D. a
5551 N. D. N.D. 8
5552 N.D. N.D. 10
5553 N. D. N.D. 7
5554 N.D. N.D. 4
5555 N.D. - N.D 18
5556 N.D. N.D. 20
5357 N. D. N.D. 13
5558 N.D. N.D. 18
5559 N.D. N.D. 2
5560 N.D. N.D. 11
5561 N.D. N.D. i5
5562 N.D. N.D. 1
5563 N.D. N.D. 9
5564 N.D. N.D. 12
8565 N.D. N.D. 5
5566 N.D. N.D. 4
5567 N.D. N.D. 4
5568 N.D. N.D. <1
5569 N. D, N.D. 3
5570 N.D. N.D. 9
5571 N.D. N.D. S
5572 N.D. N.D. 3
5573 N.D. N.D. 8
5574 N.D. N.D. 3
5575 N.D. N.D. 7
5576 N.D. N.D. 8
5577 N.D. N.D. <1
5578 N.D. N.D. <1
5579 N. D. N.D. 8
5580 N.D. N.D. S
5581 N.D. N.D. 3
5582 N.D. N.D. <1
5583 N.D. N.D. <1
5584 N.D. N.D. 4
S585 N.D. N.D. 2
5586 N.D. N.D. 1
5587 N.D. N. D. 3
5588 N.D. N.D. <1
55489 N.D. N.D. 1




HE SAMPLE
NUMBER

PCB CYANIDE
mg/kg mg/kg
N.D. N.D.
N.D. N.D.
N. D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N. D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N. D. N.D.
N.D. N.D.
N. D. N.D.
N. D. N.D.
N. D. N.D.
N. D. N.D.
N. D. N.D.
N.D. N.D.
N.D. N.D.
N. D. N.D.
N. D. N.D.
.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. R.D.
N.D. N.D.
N.D. N.D.
N. D. N.D.
N.D. N.D.
N.D. N.D.
N. D. N.D.
N.D. R.D.
N. D. N.D.
N.D. N.D.
N. D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.
N.D. N.D.

HARMON ENGINEERING ASSOCILIATES, INC.

NATIONAL AERORAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

HE SAMPLE PCB CYANIDE SULFATES

NUMBER mg/kg mg/kg mg/kg
5635 N.D. N.D. <1
5636 N. D. N.D. 6
5637 N.D. N.D. <1
5638 N.D. N.D. 4
5639 N.D. N.D. <l
5640 N. D. N.D. 6
5641 N.D. N.D. 13
5642 N.D. N.D. 8
5643 N.D. N.D. <1
5644 N.D. N.D. S
5645 N. D. N.D. 12
5646 N.D. N.D. <1
5647 N.D. N. D. 1
5648 N.D. N.D. 2
5649 N.D. N.D. 3
5650 N.D N.D. S
5651 N. D, N. D. 5
5652 N.D. N.D 8
5653 N. D. N. D. 17
5654 N. D. N.D. 6
3635 N.D. N.D. <1
5656 N. D. N.D. 7
56357 N.D. N.D. 1
5638 N.D. N.D. 12
5659 N.D. K. D. 10
S660 N.D. K. D. 13
5661 N.D. N.D. 4
5662 N.D. N.D. 4
5663 N.D. K.D. 9
5664 N.D. N.D. <1
5665 N.D. N.D. 6
5666 N.D. N.D. 7
5667 N.D. N.D. 2
5668 N.D. N.D. 8
5669 N.D. N.D. 3
S670 N.D. N.D. <1
5671 N. D. N. D. 12
5672 N.D. N.D. 22
5673 K. D. N.D. <1
5674 N.D. N.D. <1
5673 N.D. N.D.




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

HE SAMPLE PCB CYANIDE SULFATES
NUMBER mg/kg mg/kg " mg/kg
5680 N.D. N.D. 2
5681 N.D. N.D. 4
5682 N.D. N.D. 7
5683 N.D. N.D. 14
5684 N.D. N.D. 19
5685 N.D. N.D. <1
5686 N.D. N.D. 13
S687 N.D. N.D. 33
5688 N.D. N.D. <1
5689 N.D. N.D. 5
5630 N.D. N.D. 2
5691 N.D. N.D. 1
5692 N.D. N.D. 10
5693 N.D. N. D. 12
5694 N.D N.D. 6
5693 N.D. N.D 7
5696 N.D. N. D. 8
5697 N.D. N.D. i6
5698 N.D. N.D. 6
5699 N.D N. D. 3
5700 N.D N.D. 3
5701 N.D. N.D. 12
5702 N.D. N.D. 6
5703 N.D. N.D. <1
5704 N.D. N.D. S
5703 N.D. N.D. 2
5706 N.D. N.D. 6
5707 N.D. N.D. S
5708 N.D. N.D. 4
5709 N.D. N.D. 7
5710 N.D. N.D. 6
5711 N.D. N.D. 2
5712 N.D. N.D. 10
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACE FLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD .

HE AND FIELD SAMPLE I.D. HNUMBERS

HE FIELD HE FIELD HE FIELD HE FIELD

SAMPLE SAMPLE SAMPLE SAMPLE SAHPLE  SANMPLE SAMPLE  SAMPLE
I.D. I1.D. I.D. I.D. I.D. I.D, I.D. I.D.
5545 E-3-T | 5587 C-9-T | 5629 E-3-T DUP. I 567t B-3-T
5546 E-3-M | 5588 C-9-M | 5630 E-3-M DUP. ! 5672 B-3-M
5547 E-3-B 1 5588 C-9-B i 5631 E-3-B DUP. ! 5673 B-3-B
5548 E-4-T | 5520 D-8-T | 5632 C-2-T DUP. ! S674 B-2-T
5543 E-4-M | 8591 D-8-M | 5633 C-2-M DUP. | 5675 B-2-M
5550 E-4-B | 5592 D-8-B | 5634 C-2-B DUP. | 5676 B-2-B
5551 D-4-T | 5593 D-6-T | 5635 F(-3)BGD. | 5677 B-10-T DUP.
5552 D-4-¥ | 5594 D-6-M | 5636 F(-4)BGD. | 5678 B-10-M DUP.
5533 D-4-B | 5595 D-6-B | 5637 E(-3)BGD. | 9679 B-10-B DUP.
5354 F-3-T | 5596 E-6-T | 5638 E(-4)BGD. | 5680 D-5-T DUP.
5535 F-3-M | 5397 E-6-M | 5639 D(-5)BGD. ! 5681 D-5-M DUP.
5556 F-3-B | 5598 E-6-B | 5640 D(-6)BGD. | 5682 D-5-B DUP.
5557 C-3-T 1| 5599 F-6-T | 5641 B-6-T i 5683 A-4-T DUP.
5558 C-3-M | 5600 F-6-M | 5642 B-6-M f 5684 A-4-M DUP.
55339 C-3-B | 5601 F-6-B | 5643 B-6-B 1 5685 A-4-B DUP.
5560 E-5-T | 5602 F-4-T | 5644 B-7-T { 5686 A-4-T
5561 E-S-M | 5603 F-4-M | 5645 B-7-M { 5687 A-4-M
5962 E-S5-B | 5604 F-4-B | 5646 B-7-B | S688 A-4-B
5563 C-2-T | 5605 E-10-Ti 5647 B-8-T 1 5689 F-9-T
5564 C-2-M | 5606 E-10-Mi 5648 B-8-M | 5690 F-9-M
5565 C-2-B | 5607 E-10-Bi 5649 B-8-B L 5691 F-9-B
5566 D-7-T | 5608 E-S-T | 5650 B-9-T i 5692 E-7-T
5567 D-7-M | 5609 E-9-M | 5651 B-9-M i 5693 E-7-M
5568 D-7=B | 5610 E-9-B | 5652 B-9-B l 5694 E-7-B
5569 F-1-T | 5611 F-11-Ti 5653 B-10-T | 5695 C-1-T
5570 F-1-M | 5612 F-1ii-ui 5654 B-10-M | 5696 C-1-M
557% F-1-B | 5613 F-11-BI 5655 B-10-B i 5697 C-i-B
5572 E-2-T | 5614 F-10-TI 5656 B-11-T I 5698 B-1-T
5573 E-2-M | 5615 F-10-Mi 5657 B-11-M | 5699 B-1-M
5574 E-2-B | 5616 F-10-Bi 5658 B-11-B | 5700 B-i-B
9575 D-2-T 1 5617 E-8-T | 5659 A-11-T | 5701 C-4-T
5576 D-2-M i 5618 E-8-M | 5660 A-11-M { 5702 C-4-M
5577 D-2-B | 5619 E-8-B | 5661 A-11-B | 5703 C-4-B
5578 D-3-T | 5620 D-9-T | 5662 A-i-T [ 5704 C-5-T
5579 D-3-K | 562% D-9-M | S663 A-i-M | 5705 C€-5-M
5580 D-3-B | 5622 D-9-8B | 5664 A-1-B i 5706 C-5-B
5581 C-7-T | 5623 C-10-TI 5665 B-5-T | 5707 D-5-T
5582 C-7-M 1| 5624 C-10-Ml 5666 B-S-M I 5708 D-5-M
5583 C-7-B | 5625 C-10-Bl 5667 B-5-B { 5709 D-5-B
5584 C-8-T | 5626 D-10-TI 5668 B-4-T i 5710 C-6-T
.5585 C-8-M | 5627 D-10-Mi 5669 B-4-M { S711 C-6-M
5586 C-8-8 | 5628 D-10-Bi 5670 B-4-B | 5712 C-6-B
DUP. -Duplicate samples. BGD. -Background samples.

*T*-Top "N -Middle *B*-Bottom
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HARMON ENGINEERING ASSOCIATES. INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

T T S it i o o e s S e S e S . i e i e e . o o s i S P . S W2 S o e S e S D e i S S . 88 i i s

i I.D. |

! | __30__sameEs . PLis a1 /3. Ranoom SrmecEs Al . !

—

- e A - - — e e . - wn mn - - o™ = o

| LIk £ sn's_ . Rarvoom. % GErepmoe e, THE.isT. o, !

S | Mumoces_ il e _wimsed chsen!: RED mpcrres _AueengE!

S | SHMPLES_TD BE THRER 100 CASE. Bapoom 2 s wor. !

' .@:.,EJ___ ¢ £Five () HocEs. LofrE Aes o _ctosk :

: Q. Cl Wi ____rFoe porcsre pusess.

. BAS g4
S @ipd_ Bes
S (O A @e,

—————----—--_---..--'-——--—-———--——--———---————--------_--_.

- -~ — - o - - - e e R it |

--------- [




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

T St O ey T S S S A T — —— ——— — — S — — i e i e . A S T S S Y o T —— S S > —— —— o _— S T —- — ST S i e SR o

{HE SAMPLE| COMMENTS |
I I.D. I |
R R e e e e ——————— |

S ' Wothad of sampling = . The tust hole (F-1) was !
S 'saupled by _vsin ﬂﬁe oty guger Jo _drill_down o the!
§ iwcé and_then ugin\}—m}mm/ e o !

I------—--'—--_--—-—.—-—--—- e e e e b B R i |

. ' collect the 10 1™ and 12t juches . The same !

S :ﬁffé}giy-wﬁs vsed_to COI/ecJ—ﬂLL sohd oaed \ [ Stk

------------------------ -2 s T e

e linches and the 34, 35 pud 30 juches.. The uhole!

S :qamﬁm ok _one (1) _hour_fo_complete, which_was !
S fM«i&@l_d&L. o the. digé‘cuﬁ.y_i&-zdm'ct_/iw.j the_ced clay. !
S G the_auger.. Tt was_then_deeided i the_biel] thet
S uother netted. to-_collection_was_reeded. . !
S | ___The wetiad .‘éaﬁ_éémp[«'r\zj_ Hae_soils Fron Hae !
e U ain -lsa[e;a-:;s_ﬂ.s_fpf[%’.s.i_--_------------_-__-;:
= emmmmmmi - Using A0E_powte angec_ with an_cight (8) inck bil!
! 'a_hole was drilled down to +he 347 inch . The !
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHYELDS ROAD YARD

SO0IL SAMPLING LOG

IHE SAMPLE! 77 COMMENTS _  TTTTTC
| I.D. i
I ettt = m e e
\ CoI0-T_|_Fen CLAs. ) NO ODOR, HioH MosToke.
| Co(OM | _RED cead, po_oPok, thot masmeE
| ColO=B | RED _ceny , po_opok, HigH mosroes
| BT | £E0 cont,_ Mo 000k, mEL_ mosTE
\D2A- M| RED cens , wo 000k, pien. mossmes.
\D2:29-B__|REQ LAY, w0 000k, sieh mosToRE
VE2B-T_RED cehl 10 opet, Mon mosTors L TakED s'3"
EB-_ | RED LI, NO OPOR , et possroRE. __mpuwaros ‘D8,
\E-8-B__\RED ceAy, no opoR, rhen mosmre
VD 7T BEp cefY ) po oook , High mosTofE.
\D21- M\ FED CLAY , WO 000k, seH masrofE.
i - !
BRI B__(Rep A, NoomoR , High mosTeRe
\Co2-T._ | ZE0 BT, W opoz, 16 mossoee
(o2 _\RE.ceny | wo_oook , et moprves.
(G278 _\BED cent, s _o00f , syen et
VL5 T | BEO R, poomE, H1exmenrits
| | /7
|éi:§l:§1_|2%§?:?%?ill ...... ic--ﬂh ...............................
ES:B \BEoceny, L,
! - - I ’ ’r ’
|£;_§i-z:-|---: ...... dorm - ————— A e e
{ - - 1 ’f ‘7 7
‘Ei-gi_fﬁt| .......... fommmr - ——— e e ————————
i - - H Ir i, ’e
,§L-§._§2_| .......... f ........ A e e e

I

t

{

.————-—-—..---—--———-—_——-----—---——————--—-_--------_—

VAN
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

T s 4 W O e — A S ———— — S T — L . iy D T T " Al AR P T e i i S o Y S — . T " i " T— - T " Yo i S Sl T S ot S O i Srtm

IHE SAMPLEI COMMENTS {
1 I.D. ! - |




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER =~

RCRA CLEAN CLOSURE CERTIFICATION DATA

SHIELDS ROAD YARD

SOIL SAMPLING LOG

T T T T S S M 4 e e s s e i . . s s St i T T o G S o S S Dol o S N O . S S, S A . O S4B S e i S S D o sl . S S . . o

IHE SAMPLE|
I I- D.

l
i
i
i
|
[~ cmm e I
!
i
|
|

| S22
I 7 |
;
1==-¥_7_
H o |

'e-,-B !

et e [

\pio-m !

——-—-—-—-—_.—.—----—..--—-———-—-———-—-—_-_—--———---—--—-—-—-—u————u-

LEO cLAy

---------- e e - L e e

REC ¢ty , o opol

--------- e S e LRI P e}

REQY cenl | Mo 0008, __HieH motspire

LEO cLAY | po opok.

......... - RO, HIGH MOLTIRE. __ ________,

FER LAY wf BAK. Atneess, WO 0008 _, Wik mors e

_________ 2 MO OPDR, HIGH _mior

Rep_Ceay__, Mo opoR

RED_Crry_ , NO_DPOR | Low swwd morsTvLs

1260 Ceay y Mo _OPOk, towd mossTvgE S

RED CLAY, Mo ODOR , 40w mosrvRE__ PowT o4,

HIGH mOIsrvfe.

_______ el MOISTORE . ._,

BED c(,;_ff/7, NO_OZR,__Low) MOLSTIRE N

LPED cepy WO CoOR

LOLD mrO/S TIWE

Lelelll AT 24~ R S R R ——a

Rép cehY ;) NO opok, Low moorsTuge
KEO CeRY ,  no 000k ,_ Low) prossTURE

- - p o st - - -

- - - —— - - o crpf - -

QEDchQ/W9am€/¢ﬂgﬂ;nwwv&€ !




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

T S S M S G T e e i TS e S " . " _— . o A Vs U7 U Ul e Sl P V. D b P S D Tl S T T - S A o, e Wl S T— o b i S S s i e e s

IHE SAMPLE! COMMENTS i
| I.D. I !
e it ittt R !
{ e z o 1
13T Kep cend | RO 000k tows mersreRE ___________ |

' P-3-M' gep ceny 4102 OC0R | ponl morrves

.

(| D:3-B_ | _RER_cLAY ), NO OPOR tows messrER !
\Po2-T | REp censt | Ne orer mEp_mosrves !
| Br2-M | RED cAS a0 000k, MED, mosIvRE e !
\D2B | _RER LAY, MO _opps. , LoW mosTVRE !
| E22-70__ | BED.CLAY,  No OPoR , HED mofsihs. {

_____ A _/?é?_gc_,zij/_ 22 280R , MEL. #0/STUEE.

| Ll RED LAl ]o 000k, LoW mOlSTYRE :

\EL28 | REQ.ceal , WO Ok mED. mressTRE. '

' E-3-M RED ctny , miep orPok L (G _PIOISTURE .
\E3:B __| RED. ctAY, Mio ODOR, HIGH moISTURE. . !
\E-4-T.__| REP.¢Al, no 0poR, Hiak mosrle :
\EHzM__| Réo cent, ne omor, Hiah morsrokE. :

:E/ -B :/?E_p Ll [w someE 3cAK

- o S - -

(DT \Rep_ctAY | stRomg_oooe, Hign mersves

e -

\PH-m__\Repceny, wooooe, sighmoprvre |

\P-H-B__\pEpcay, wo opot, toH mosmes '

—-——-—-.-—--_-------_-—---—---——-—--—-—--—---—--—-—------—--——-—~——-"




HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

I I.D. !

- - - -

" MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

s i — —— o s O T P ol D . S i, St Y k. e g A b P — T . A A A" " T T T ——— T . 2 > f— o " U - o t—n

COMMENTS |
|
————————————————————————————————————————————————————— l
_RED cLAY , we OPOR , MIGH mMosTOEE _______ :
// 17 /3 l
------------- e e e e B L L L |
,: 44 % i
------------ F e e e e |
/r [ ¥4 i
____________ o mm g HEL MOSTIRE |
17 7y /7 . '
———————————— e e e e |
/ ’¢ H
_____ C____--7;-____-___J_;éﬂﬁif_Z@@Eézgéél---___--_-_,
y /s 7 e’ i
____________ fommmmm e fme e S TBKEN 1297 0 THE |
/¢ t 4 ’r - K4 l
____________ Jommmmmmmm e fm oo DIECTION OFF FZ
‘4 /r /e |
------------ e ]
/e ’ / . [\3 l- 1] l
___________ Jommmmm e feeeee__LTBKEN & B 3
/ “
______ e e _TRRIRO3_ o 0]
(74 “y II l
----------- e i Al et D Py |
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1, ‘e Y 1
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---------- i etk e
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¢ LK “ t
------------ N Anbaieeiet et e e e B P |
te¢ i I
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

TS o — - —— o A Y —— W ——— S~ T~ T ———— o ——

IHE SAMPLE | COMMENTS ' |
i  I.D. I !

\B.-3:7 |\ _REP CLAY, w0 0poR ilGH MOSIRE !

‘ - - | i /, " ’
IJ§-;§-:?LI ------------ fommm——— I Antuinteieie bbbk bbbt d kb l
| - - ! fr lr i i
Igi-Ai--éil ------------ frm e ————— | aladehetdehh bt il Bl |
' - - i ly ’y 17 I
lji-é--;Z:l ------------ frmmm - f ----------------------------- |
i 5 - t 2 ‘e ‘o |
1-5—-—2--—,14-1 ------------ Ao e e e I
P o _ = | Iy t r 1
B2z B gt T !
| | " -
EoosT fommmm SO ,____’i'_”_éle-_ezo_r.swéé ___________ :
:.8._.’9_._- : ...... M fmmmmm ] ...---4_-_?_/_&'_{_’:'.01’_’7’2'5_ :
I R 1 ' " l
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HARMON ENGINEERING ASSOCIATES, INC.

NATIONRAL AERONAUTICS AND SPACE ADMINISTRATION
MARSHALL SPACEFLIGHT CENTER

RCRA CLEAN CLOSURE CERTIFICATION DATA
SHIELDS ROAD YARD

SOIL SAMPLING LOG

{HE SAMPLEI COMMENTS I
i I.D. I !
e i R B e et T LT I
]
\E-T-T | _REOCcAY _, 10 000R, __iEs mmostVEs ;
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MSFC

CLOSURE PLAN FOR THE SHIELDS ROAD YARD _ SN

HAZARDOUS WASTES CONTAINER STORAGE FACILITY

MSFC has two facilities involved with storage of hazardous wastesg
which when closed must comply with the closure requirements of
Section 4.255.14 of the "Alabama Hazardous Waste Management
Regulations.” This section requires that MSFC notify the Alabama
Department of Environment Management (ADEM) at least 180 days
prior to the date of expected closure of either of the above
mentioned facilities. All hazardous wastes must be removed from
a facility designated for closure within 90 days of receipt of
the final volume of hazardous wastes. Specific closure proce-
dures for Shields Road Yard are as follows:

The Bazardous Wastes Container Storage Facility at Shields Road
Yard is a secure storage yard designated for the storage of
containers of hazardous wastes for more than 90 days prior to
off-site disposal action. This facility has an estimated maximum
capacity of 800 drums containing hazardous wastes.

The first step of closure of this facility, the removal of the
containers of hazardous wastes to the new hazardous wastes
container management facility at Building 4640, has been
completed. The storage yard area will be thoroughly sampled and
analyzed for evidence of spilled residues from the containers.
If such residues are discovered, the affected materials will be
removed for off-site disposal.

The deterimination of whether clean closure of the Shields Road
Yard Hazardous Wastes Container Storage Facility has been
accomplished will be done by use of a testing procedure. This
procedure will consist of laying out a grid within the area where
hazardous wastes containers were stored (see figure 1) and
sampling the underlying gravel and soil for subseguent chemical
analysis. Representative soil samples will be taken with a hand
auger at a number of locations within the storage area. Random .
samples will be collected at intervals of not less than one
sample per 1000 square feet of storage area. In addition, areas
with a visual appearance of contamination will be sampled and
tested. Samples will be placed in clean, one-liter plastic
sample bottles (Reference 1). These samples will penetrate three
feet into the ground with analyses run at one foot intervals.
Analyses will be run that will detect contamination from any of
the constituggts which have been stored over the lifetime of the
facility. peud background samples will be taken from the
immediate area outside of the storage area. Background samples
will be collected using a 12-inch core sampler. Only the lower
8ix inches of the core will be used for analysis. The background
concentration will be defined as the average of the concentra-
tions of the four samples. The following analyses will be
performed on each sample:

1 (2/19/85)



PARAMETERS
EP Toxicity Metals " 'Methylene Chloride v’
Cyanide (Total) Perchloroethylene.
Aniline F : 1,1,1-Trichlorcethane »
Chloroform v Toluene,
Trichloroethylene‘// XYlene-//
PCB's . Sulfates
pH Nitrobenzene
Diphenylamine ¥ - PhenylenediamineX
Nickel

Chemical analysés will be performed in accordance with
appropriate methods of Reference 2 using atomic absorption

spetrophotometry, total cyanide, gas chromatograph or by use of
methods described in Reference 3:

Clean closure will be defined as concentrations for each
parameter within the storage area at levels equal to or below
concentrations for the background samples. If contamination is
detected, the sampling area will be extended if necessary to
ensure that the entire contaminated surface area is covered by
the sampling grid. This will require that all samples taken
outside the perimeter of the contaminated area be free of

contamination.

Any contaminated soil and gravel found will be excavated and
removed for appropriate off-site disposal as a hazardous waste.
The soil underlying the excavated material will then be sampled
as described above to verify that all contaminated material has
been removed. If contamination should be detected above
background in the soil down to the level of the saturated zone,
groundwater monitoring wells will be installed, and a groundwater
monitoring program will be implemented to assess the extent of
any groundwater contamination. If no groundwater contamination
is found, uncontaminated backfill will be added to restore the
original grade.

The site will then be inspected and certified to be
decontaminated and closed in accordanced with the aproved Closure
Plan by both MSFC and an independent registered professional
engineer. These certifications will be submitted to ADEM/EPA
after closure. This independent engineer will review the Closure
Plan and observe closure activity. Closure of this facility is
planned for early 1985. Removal of the hazardous wastes
containers and cleanup of the premises shall be completed within
90 days of implementing the Closure Plan.

'S lers and Sampling Procedures for Hazardous Waste Streams.
U.S.E.P.A. 600/2-80-018, 1980.

2. Test Methods for Bvaluating Solid Waste, Physical and
Chemical Methods (2nd Edition), U.S.BE.P.A., SW-846, 1984, .

3. Methods for Chemical Analysis of Water‘and Waste.
U.S.E.P.A., 1979,

- InsrAInry



MSFC

HAZARDOUS WASTES CONTAINER STORAGE FACILITY SHIELDS ROAD YARD

1.
2.
3.

‘o’

5.

CLOSURE MILESTONE SCHEDULE

Cumulative

Action ' Days
Submission of Closure Plan to ADEM/EPA
Approval of Closure Plan by ADEM/EPA
In-HBouse Assessment of Requirements
Implenmentation of Closure Plan (]
Ssampling of Underlying Material at
Shields Road Yard S
Completion of Chemical Analyses of Material 25

14

Removal for Off-Site Disposal of Any Contaminated
Material, if required 80
VErificaEioh Sampiing ) 85

Inspection and Certification of Proper Closure
by MSFC and Independent Professional Engineers,
Submittal of Certifications to ADEM/EPA 90

3 (2/19/85)
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SHIELDS ROAD YARD
CLEAN CLOSURE SAMPLING GRID
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Testing accomplished after all containers are removed.

. Samples collected at intersections of transects plus at 13random Tocations, on
grid border. C

. Total samples = 312.5' x 156.3' = 48,844 sq. ft./1 sample point/1000 sq. ft.
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