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APPENDIX D. SAMPLING RESULTS

This appendix provides detailed sampling results from the Final Site Investigation Report,
446th Missile Squadron, Grand Forks Air Force Base, North Dakota, May 1999 (USAF,
1999d). The sampling data have been scanned into electronic files directly from that

Report, so the original table numbering is used in this Appendix.

The following tables are included for each Flight:
1. MAF Sludge Sample Bacteriological Results

2. MAF Sludge and Soil Sample Nutrient Results

3. MAF Sludge Sample Analytical Results

4. MAF Surface Water Sample Analytical Results

5. MAF and LF Soil Sample Field Measurements and Analytical Results
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Table 5-1. Flight A: MAF Sludge Bacteriological Results

Sample 1.D. Fecal Coliform Regulatory
Limit'
(MPN/kg) [ (MPN/gram) | (MPN/gram)
Sludge Sample #1 0 0
Sludge Sample #2 0} 0
Sludge Sample #3 0 0
Sludge Sample #4 0 0
Sludge Sample #5 7,070 T 7.07
Sludge Sample #6 25,200 25.2
Sludge Sample #7 0 0
Sludge Sample Duplicate 0 0
Geometric Mean 13.3 1,000
(MPMSgram)

' Geometric mean regulatory limit for a Class A sludge presented in 40 CFR,
Part 503, Section 503.32 (a) (7).

MPMN/kg = most probable number per kilogram

Motes: Samples were collected 9/10/98.
Fecal coliforms were analyzed by the Grand Forks, Morth Dakota
Water Treatment Plant laboratory.
Analytical Reports are included in Appendix D.



Table 5-2.

Flight A: MAF Sludge Analytical Results

Sample 1.D. and Date Sampled

Analyte A-0SD-01 A-0SD-02 Regulatory Limit'
(9/10/98) (9/10/98) (maikg)
Result Q Result (W]
Ammonia as N 48 11
Mitrate as N 5.4 MA
Nitrite as N MD{2.9) ] NA
Total Kjeldahl K 0.08 0.08
Percent Moisture” 82.9 754
Percent Salids” 171 246
Antimany ND{29) U ND(20) U
Arsenic B8.3 11 41
Beryllium 1.2 1.3
Cadmium MNDf2.9) U MOy2.0) L 39
Chromium 20 27
Copper 43 43 1,500
Lead 16 14 300
Mercury MD{0.58) U MD{0.47) L 17
Molybdenum MND(2.9) 1 NO{2.0) U
Michkel 32 41 420
Phosphorus 2.2 3.4
Potassium 3,800 5,100
Selenium MD{5.8) L MOfE) J 100
Silver NDy2.9) L MDf2.a) U
Thallium ND{0.58) L MO0.41) (N
Zing 160 170 2,800
Total Mitrogen 2,600 MA
Tolal Phosphorus 1,300 M
Total Potassium 10,000 A
Percent Moisture 79.8 A

' Total Kjeldahl Nitrogen units: percent nitragen (%N)
Percent Moisture and Percant Solids are by weight
* Regulatory limits presented in 40 CFR, Part 503, Section 503.13 (k) (3

]

miglke
J

M
MNA
MO
Q
L

Motes:

nitrogen

o mnmun

milligrams per kilogram
estimated concentration

otherwise indicated.

Mumber in parentheses [i.e., (0.58)] indicates the laboratory detection limit in mgfkg.
Total nitrogen, total phosphorus, total potassium, and percent moisture were analyzed by

not analyzed or not applicable
not detected
data qualifier
compound was analyzed bul not detected

All values for sludge samples are in milligrams per kilogram {mg'kg) on a dry basis unless

the Morth Dakota State University Soils Laboratory in Fargo, Morth Dakota,
All other parameters were analyzed by Analytica, Inc. of Broomfield, Colorado,
Analytical Reports are included in Appendix D.




Table 5-3. Flight A: MAF Surface Water and Soil Field Measurements and Analytical Results

Wastewater Sample 1.D. Soll Sample 1.D. and
and Date Sampled S5DWA Date Sampled EPA
Analyte A-0SW-01 A-05W-02 MCLs A-055-01 RBCs
(a/10/98) (9/10/98) g/l {9/10/98) k)
{Secondary Lagoon) (Primary Lagoon)
Result Q Result Q Result [u}
Field Temperature ["C) 218 19.2 A
Fiald pH 0.99 10.62 A
Available Mitrogen NA A 3
Available Phosphorus® A NA 3]
Available Potassium® A A 250
Laboratory pH 10 10 7.9
Electrical Conductivty” A MNA 0.62
Percent Moisture” A NA 430
TS5 MND(5.0) U MNO[5.0) 1] AA
BOD MO0 Ll MO(1.0) LI M4
oG 2.2 2.4 AlA
Antimony NDO{0.05) LI MND{0.05) 1] 0.006 MD(5.2) 5] 31
Arsenic 0.0038 J 0.0077 .05 31 23
Beryllium WO{0.002) 1] MO0 002) U 0.004 0.54 0.15
Cadmium MO0 005) L MWD G05) U 0,005 MD{0.52) U 39
Chromium MD{0.07) 1] MOf0.01) U 0.1 11 390
Copper WD 0.005) 1] MO0, G05) U 1.3 12 3,700
Lead MO0, 005) 1] MNO{0.0045) L 0.015 7.4 400
Mercury MO0 0002} U [ ND{0.0602) L 0,002 MO T) 1] 23
Malybdanum MO, 005) U MO{0.005) L 0.18 MO{0.52) L 150
Mickel ND{0.01) U MNO{E.07) L 0.1 19 1,600
Phosphaorus 022 0.1z 1.3 L=
Paotassium 6.8 a6 1,600
Selenium MO0 002) L) MNO{0.00E) (V1] 0.05 MO T.0) L1 390
Silver MND{0.005) L MO{0,005) 1] 0.1 MO0 52) 1] ago
Thallium MO0 G05) LJ MO 3 005) UJ 0.002 010 J
Zing M Oy0.005) L MO0, 005 U 5 45 23,000

! Awailable nitrogen (N} NOj as N | pounds per acre per depth (lbs/acre/depth)
? Avallable Phosphorus (P) and Potassium (K): parts per million (ppm)

% Elactrical Conductivity (EC): milli-mhos per centimeter {mmhas/om)

* Percent Moisture is by weight

G = degrees Celsius

BOD = hiochemical oxygen demand O/G = oil and grease

J = estimated concentration o = data qualifier

J= = gstimatad concentration with a low bias RBC = risk based concentration for soil established by EPA
ma/ka = milligrams per kilogram Region Il

ma/l = milligrams per liter SowWaA = Safe Drinking Water Act

MCL = maximum contaminant level TSE = tolal suspended solids

MA = not analyzed or not applicable U = gompound was analyzed but not detected

WD = not detected

Motes: pH values are in standard units.

All values for water samples are in milligrams per liter (mg/l} unless otherwise indicated,

All values for soil samples are in milligrams per kilogram (ma/kg) on a dry basis unless otherwise indicated.

Nurnber in parentheses [i.e., (1.0)] indicates the laboratory detection limit in mg/l or mglkg.

Available nitrogen, available phosphorus, available potassium, soil pH and electrical conductivity were analyzed by
the North Dakota State University Soils Laboratory in Fargo, Morth Dakota.

All other parameters were analyzed by Analytica, Inc. of Broomfield, Coloradao,

Analylical Reports are included in Appendix D.
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Table 6-1. Flight B: MAF Sludge Bacteriological Results

Sample 1.D. Fecal Coliform Regulatory
Limit'
(MPN/kg) [ (MPNigram) | (MPN/gram)
Sludge Sample #1 2,940 2.94
Sludge Sample #2 0 0
Sludge Sample #3 0 0
Sludge Sample #4 2,300 2.3
Sludge Sample #5 0 0
Sludge Sample #6 0 0
Sludge Sample #7 19,300 19.3
Geometric Mean 5.07 1,000
(MPMSgram)

I Geometrie mean regulatory it for a Class A sludge presented in 40 CFR, Part 503,

Section 503.32 (a) (7).

MPM/g = most probable number per kilogram

Motes: Samples were collected S000E.

Fecal coliforms were analyzed by the Grand Forks, Morveh Dakota Water Treatment
Plant laboratory,

Analytical Reports are included in Appendix D,




Table 6-2. Flight B: MAF Sludge Analytical Results

Sample 1.D. and
Date Sampled

Analyte B-0SD-01 Regulatory Limit'
(9/09/98) (mgikg)
| Resuit Q
Ammaonia as M 66
Mitrate as M 31
Mitrite as M ND{2.0) U
Total Kjeldahl N” 0.18
Percent Moisture” 6.5
Percent Solids” 24.5
Antimony NDy20) U 41
Arsenic 4.4
Beryllium MO0 82) U 39
Cadmium MO{2.3) LJ
Chromium 6.5 1,500
Copper 21 300
Lead 9.6 17
Mercury MO{0.471) L
Malybdenum MND2.0) L 420
Mickel 14
Phosphorus 4.6
Potassium 1,800 100
Selenium MD{0.82) uJ
Silver MO(2.0) ]
Thallium ND{0.41) uJ 2,800
Zinc a4
Total Nitrogen 2,300
Taotal Phosphorus 600
Total Potassium 10,000
FPercent Moisture 72.2

" Total Kjeldahl Mitrogen unils: parcent Mitragen (% N}
* Parcent Molsture and Percent Sclids are by weight

! Regulatary limits presented in 40 CFR, Part 503, Section 503.13 (b) (3)
J

mg'kg
I

MO
]
L

Motes:

nitragen
not detectad
data qualifier

estimated cancentration
milligrams per kilogram

compaund was analyzed but not detected

All values for sludge samples are in milligrams per kilogram {mg/kg) on a dry hasis unlass
otherwise indicatad,

MNumber in parentheses [i.e., (2.0)] indicates the laberatery detaction limit in mg/kg.

Taotal nitregen, total phosphorus, total potassium and percent moisture were analyzad by tha Morth

Dakota State University Soils Laboratery in Fargo, Moerth Dakota,
Al other parametars wara analyzed by Analytica, Inc, of Broomfield, Colorado.
Analytical Repors are included in Appandix D




Table 6-3. Flight B: MAF Surface Water and Soil Field Measurements

and Analytical Results

Wastewater Sample 1.D. Soil Sample 1.D.
and Date Sampled and Date Sampled
Analyte B-0SW-01 B-05W-02 sowa B-055-01 EPA
(9/09/98) (9/09/98) MCLs {9/09/98) RBCs
{Secondary Lagoon) {Primary Lagoon) {magA) {mg/keg)
Result Q Rasult Q Result Q
Field Temperature {"C) 16.6 16.8 MA
Field pH 7.97 7.92 A
Available Nitrogen® A A 24
Available Phosphorus® A NA ]
Available Patassium® MA A G35
Laboratory pH 8.6 7.8 7.6
Electrical Conductivty” A A 0.60
Parcent Maoistura A A B4
TS5 22 24 M
BOD 4.8 4.99 A
G 1.4 1.8 M
Antimany MO{G 05) L MD{0,058) u 0.006 MO 3) Ll 31
Arsenic 0.0054 J 0.0024 J .05 3.5 23
Beryllium MO0 002} L MWD G02) u 0.004 0.40 .15
Cadmium MO 005) L ND{0.005) U 0,005 0.55 39
Chramium MD{0.017) 1] MO{T07) L 0.7 6.8 390
Copper MND{0.005) 1) MWO0.005) L 1.3 13 3,100
Lead MO(0.001) uJ MO0, 005) Ll 0.015 6.9 400
Mercury MWD{0.0002} U | MD{0.0002) L 0.002 MO 17) L 23
Malybdenum 0.0052 MDD O005) Ll 018 MO0 55) 1) 380
Mickel 0.012 MNO{0.07) ] o1 15 1,600
Phosphorus 1.7 4.0 1.3
Potassium 17 16 2,100
Selenium MND{0.002) UJ MD{0.002) L 0.05 MWD, 7) uJ 390
Silver NO{Q.005) U MO0 005) L 0.1 MO0 55) 1] 280
Thallium MND{O.007) u MO 0G1) 9] 0.002 MOy 71) )
Zinc MWOD.005) L MDY O05) 1] 5 ar 23,000
" Awvailable nitrogen (N): NCy as N, pounds per acre per depth (Ibs/acre/depth)
* pwailable Phospharus (P) and Potassium (K): parts per millian (ppm)
* Elactrical Conductivity (EC): milli-rhos per centimeter (mmhosicm)
* Parcent Maisture is by weight
"G = degraes Celsius MO = not detected
BOD = biological oxygen demand 4G = oil and grease
J = astimated canceniration Q = data gualifier
MACL = maximum cantaminant lavel REC = risk based concantratians (EPA Regian 1}
mafkg = milligrams per kilogram SOWA - = Safe Drinking Water Act
mig/l - milligrams per liter TS558 = fotal suspended solids
MA = not analyzed or not applicable u = compound was analyzed but not datected

Motes: pH values are in standard units.
Al values for water samples ara in milligrams per liter {mgA) unless otherwise indicated.
Mumber in parentheses [i.e., (0.01)] indicates the laboratory detection limit in mg/l ar mg/kg.
All values for soil samples are in milligrams per kilogram {mg/ka) on a dry basis unless otherwise indicated.
Auailable nitrogen, available phospherus, available potassium, soil pH and electrical conductivity were analyzed by the

Marth Dakota State University Soils Laberatery in Fargo, Morth Dakota.

All other parametars were analyzed by Analytica, Inc. of Breemfield, Colorade.

Analytical Reports are included in Appendix D.
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Table 7-1. Flight C: MAF Sludge Bacteriological Results

Sample 1.D. Fecal Caoliform Regulatory
Limit'
{MPN/kg) (MPNigram) | (MPN/gram)
Sludge Sample #1 o o
Sludge Sampla #2 0 0
Sludge Sample #3 0 1]
Sludge Sample #4 i 0
Sludge Sample #5 2,270 227
Sludge Sample #5 0 o]
Sludge Sample #7 0 0
Sludge Sample Duplicate 0 0
Geometric Mean 227 1,000
(MPM/gram)

' Geometric mean regulatory limit for a Class A sludge presented in 40 CFR, Part 503, Section
§03.32 (a) (7).

MPM/kg = maost probable Number per kilogram
Motes: Samples were collected 9/15/98,

Fecal coliforms were analyzed by the Grand Forks, North Dakata Water Treatment
Flant laboratary,

Analytical Reports are included in Appendix D.



Table 7-2. Flight C: MAF Sludge Analytical Results

Sample I.D. and

Date Sampled
Analyte C-0SD-01 CF-0SD-01" Regulatory Limit'
(9/15/98) (9/15/98) imgikag)
Result Q Result Q
Ammonia as N 43 280
Nitrate as N ND{i.7) | U| ND2.3) U
Mitrite as N MND(3.4) U NDy{4.5) 1]
Total Kjeldahl N* 0.08 011
Percent Moisture” 70.8 78.0
Percent Solids” 29.1 22.0
Antimany MND{17) W] MND{23) u
Arsenic 7.1 7.2 41
Beryllium 1.3 1.1
Cadmium MO{1.7) I MOf2.3) ] 39
Chromium 27 25
Copper 206 28 1,500
Lead 16 18 u 300
Mercury ND{0.34) U | ND{0.45) U 17
Malybdenum 28 MD(2.3)
Mickel 29 36 420
FPhosphorus MO{1.7) I 4.1
Potassium 3,900 4100
Selanium MNOJ3. 4) ) MND{4.5) u 100
Silver ND(1.7) U| ND(2.3) U
Thallium MND{0.34) U [ MND{0.45) L
AinG g6 110 2,800
Taotal Mitrogen 2,400 MA
Total Phospharus GO0 M
Total Potassium 13,500 A
Parcent Moisture 36,5 A4

&

This sample is a duplicate of the previous investigative sample.
Total Kjeldahl Nitrogen units: percent Nitrogen (% M)
Parcent Moisture and Percent Solids are by weight

Regulatory limits presented in 40 CFR, Part 503, Section 503,13 (b) (3

mgtkg =

M = nitrogen
MA =

MO = not detected
o] = data qualifier
0] =

Motes:

milligrams per kilogram

nol analyzed or not applicable

otherwise indicated.

Number in parentheses [i.e., {2.3)] indicates the laboratory detection limit in mg/kg.

Total nitrogen, total phosphorus, total potassium and percent maisture were analyzed by
the North Dakota State University Soils Laboratory in Fargo, Narth Dakota.

All other parameters were analyzed by Analytica, Inc. of Broomfield, Colorado.

Compound was analyzed but not detected
All values for sludge samples are in milligrams per kilogram {mg/kg) on a dry basis unless

Analytical Reports are included in Appendix D,




Table 7-3. Flight C: MAF Surface Water and Soil Field Measurements and Analytical Results

Wastewater Sample .0, and Date Sampled Soil Sample L.D. and
& Date Sampled
Analyte C-05W-01 C-05W-02 CF-08W-025 S0Wa C-085-01 CF-055-015 EPA
(912r98) {912/98) (9M12r98) MCLs (901 2198) {901 2/98) RBCs
(Primary Lagnul'l} I&Emndary Lagoon) (g} {mgikg)
i Rosult 5] Result Q Result Q Result Q ResLit a
Fiald Temperature ("C) 193 18.9 A A MNA
Fiald pH 89,67 9.50 A A A
Awailable Mitrogen' NA MA NA 4 MA
Awvailable Phosphorus® A [ NA 5 A
Awailable Patassium® A M A 250 ML
Labaoratary pH 8.60 9.74 5.69 vy A
Electrical Conductivty” M M A 0.35 A
Percent Maistura" A N A 123 1.7
TS5 ND(5.0) L 33 MD5.0) L MA A
BOD WD 1.0) L 1.0 1.4 MA A
G 1.7 1.5 7.3 A A
Antimany MO L05) 1 MD{0.05) [¥] MO{0.05) U 0,006 MNDY5.7) 1) MWD 7) [ 31
Arsanic 0.0052 J 0,012 0oz 0,05 25 2.5 23
Beryllium MD{0.002) L MOy 002) U WO{0002) U 0, 0 0.55 0.52 0.15
Cadrmiurm MO 005) Ll MO 0L005) U MWO{0.005) U 0.005 ND{0.57) 1] MOfOLET) u 19
Chrormium MWDy 07) Ll MOD0T) U MWOYOL.07) U 0.1 9.4 9.1 380
Copper MD{0.005) L MD{E G05) 1] WO 005) 1] 1.3 7.5 7.5 3,100
Lead MO 0005 L MD{0.007) (N WOfG.007) | L) 0.015 EEE] 5.9 400
Mercury MD{0 0002 L | MOy 0002) U | NDf0.0002) L 0002 MO ) 1] MO 71) Ll 23
Maolybdenum MO0 005) L MO0 005) U MO{0.005) | 0.18 MOYO.57) L MOj0.57) U kETH
Mickel MD{0G) L MORa) ) MOy0.GT) 7] a1 17 15 1,600
Fhosphorus 0,32 0,34 0,38 MO 57 L MDD 57) 1)
Fatassium 5.5 6.3 B, 1.400 1,400
Selenium MO0 002) 1J MO0 002) UJ MOy0.002) | U 0.05 MO T [ U MO 1) [ L) 350
Silver MO, ) L MO 05 1 MO 005] 1) 0.1 MOOL57) L MOy A7) LI 380
Thallium MO0 00 ) L1 NOO.O01) L MNO{OLOoT) | 0.002 MOyOLES) | Ul MOYoE7 | L)
Zinc 0.0061 0.0074 (.0063 5 15 26 23,000
! fwailable nitragen (M): MOy as N, pounds per acre per deplh {Ibs/acreddepth)
¥ awallable Phosphorus (P) and Polassium (K): pars paar million (ppm}
* Electrical Conductivity (EC): milli-mhos per centimeter (mmhosicm)
* Parcent Maoisture is by weight
* This sample I a duplicate of the previous iInvestigative sampla.
G = degrees Calsius mgll = milligrams psar liler RBC = risk based concenlrations {EFPA Region 1)
BOD = biological oxygen demand MA = nal analyzed or not applicabls SAF = sampling and analysis plan
J = estimated concentration WO = nat detacted s0wa = Safe Drinking Water Aol
MCL = maximum contaminant laval WG = plland greasa T3S = total suspended solids
mghkg = milligrams per kilogram a = data qualifier 1] = compound analyzed but not defected
Notes: Al values for water samples are in milligrams per liter (mg/l) unless ctherwise indicated; pH values are in standard unils.

Al values for soil samples are in milligrams per kilogram {mg'kg) on a dry basis unless othenyise indicated.

Mumber in parentheses [ie., (1.0)] indicates the laboratory detection limit in mo/l or mgfkg

Available nitragen, available phosphorus, available potassium, soil pH and electrical conductivity were analyzed by the Morth Dakota

State University Soils Laboratory in Fargo, Morth Daketa. Al other parameters ware analyzed by Analytica, Inc. of Broomfield, Colorado.

Analytical Reports are included in Appendix D,
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Table 8-1. Flight D: MAF Sludge Bacteriological Results

Sample 1.D. Fecal Coliform Regulatory
4 Limit'
(MPN/kg) (MPN/gram) | (MPN/gram)
Sludge Sample #1 16,800 16.6
Shudge Sample #2 27,200 27.2
Sludge Sample #3 11,600 11.6
Sludge Sample #4 0 0
Sludge Sample #5 2,630 263
Sludge Sample #6 84,000 84
Sludge Sample #7 0 0
Geometric Mean 16.3 1,000
(MPN/gram)

' Geometric mean regulatary limit for a Class A sludge presented in 40 CFR, Part 503, Section
503.32 (a) (7).

MPMkg = most probable number per kilogram

Moles:  Samples were collected S/10/98,
Fecal coliforms were analyzed by the Grand Forks, Morth Dakota Water Traatment Plant
lahoratory.
Analytical Reports are included in Appendix D.



Table 8-2. Flight D: MAF Sludge Analytical Results

i Sample I.D. and Date Sampled
Analyte D-0SD-01 DF-0SD-01" D-0SD-02 Regulatory Limit'
(9/10/98) {9/10/98) (910/98) {maikg)
Result Q Result Q Result [#]
Ammonia as M 100 120 a7
Nitrate as N 5.6 MD{3.4) 1] ND{2.9) U
Mitrite as M MNO{2.9) LJ M3 4) ) MO2.3) I
Total Kjeldahl N* .09 .07 0.08
Percent Moisture” g82.7 854 82.8
Percent Solids” 17.3 14.6 17.2
Antimony ND{29) 1] MNO{34) u MO{29) U 41
Arsenic 2.7 J 3.4 J 2.3 J
Beryllium MND{71.2) U MD71.4) ] MDy1.2) ) 39
Cadmium ND(2.9) u MND(3.4) L MD{2.9) 1]
Chromium 14 15 76 1,500
Copper 26 36 19 300
Lead 15 23 10 17
Mercury MO0 58) L MDD, 68) ) MD{0.58) ]
Molybdenum ND(29) | U ND(3.4) U ND{29) | U 420
Mickel 16 22 15
Phasphorus 18 11 3.5
Potassium 2,800 3,600 2,200 100
Selenium ND(5.8) | UJ| ND{6.8 | UJ| HND{1.2) | UJ
Silver ND(28) | U| HND{3.4) U ND@29| U
Thallium MND{0.58) ("N} MO0 .68) 1JJ MO, 5_5',! U 2,800
Zing 98 130 i
Total Mitrogen 4,100 A NA
Total Phosphorus 800 NA NA
Total Potassium 8,100 N4 A
FPercent Moisture a5.0 A NA

' This sample is a duplicate of the pravious investigative sampla.

* Total Kjeldah! Nitrogen units: percent Mitrogen (% N)

* Percent Moisture and Percent Solids are by weight

' Regulatory limits presentad in 40 CFR, Part 503, Section 503,13 (b} (3)
J = estimated concentration

ma/kg = milligrams per kilogram

N = nitrogen

A = not analyzed or not applicable

ND = not detected

Q = data qualifier

u = compound was analyzed but not detected

Motes: All values for sludge samples are in milligrams per kilogram (mg/kg) on a dry basis unless otherwize indicated,
Mumber in parentheses [i.e., (2 9)] indicates the laboratory detection limit in mgfkg.
Tatal nitrogen, total phospharus, total potassium and percent moisture were analyzed by the Marth Dakota
State University Soils Labaratary in Farga, North Dakota.
All other parameters ware analyzed by Analytica, Inc. of Broomfizld, Colerado.
Analytical Reports are included in Appendix D.



Table 8-3. Flight D MAF: Surface Water and Soil Field Measurements
and Analytical Results

Wastewater Sample 1.0, Soil Sample I.D. and
and Date Sampled i Date Sampled
Analyte D-05W-01 D-05W-02 SDWA D-055-01 DF-055-01" EPA
(9/12/98) (9r12/98) MCLs {9/10/98) (9/10/98) RBCs
(Frimary Lagoon) | (Secondary Lagoon) {mgd) (madkg)
Result Q Result Q Result Q Result Q
Field TamparalurTfrC} 18.2 17.5 MNA A
Field pH B.A1 8.91 NA NA
Available Nitrogen® A A 4 A
Available Phasphorus® NA NA 4 MNA
Available Potassium® MNA NA 320 NA
Laboratory pH 7.0 8,71 8.1 NA
Electrical Conductivly” A A 0.54 MA
Percent Moisture” A A 5.0 5.8
TSS 140 330 A A
BOD 53 ND{T0l | U A WA
oiG a7 20 A A
Antimany NDfo.05) | U ND{0.05 | U 0.006 MD{53 | U MND{5.3) 1] kE]
Arsanic WD{@.002) | U 0.0029 J 0,05 3.9 4.2 23
Beryllium MO 002) ] MDD, 002) 1] 0,004 0,44 0.47 0,15
Cadmiurm NDf0.005) | U ND{0.005) | U 0,005 MD{0.53) | U | MD{053) 1] 39
Chromium ND{o.01) U ND{0.01) U 0.1 9.0 11 80
Copper ND{O.005) | U 0.0053 1.3 12 12 3,100
Lead WO 00s | U 0,009 0,075 6.4 8.2 400
dercury MO0, G002 U MDD, 0002) 1] 0,002 MOMa. 17} U MO0, TT) 1] 23
Malybdanurm ND{0.G05) | U ND{0.005) | U 0.18 MNOO.53) | U | NDfiE3) 1] K]
Nickel NDf2.01) | U NOfa.o1) | U 0.1 17 18 1,600
Phospharus 3.1 1.2 2.2 1.8
Potassium 8.5 19 1.600 1,700
Salanium NDfo.002) | UJ WDJOL002) | L .05 MD(1.7) | UJ MDY 1) LJ 390
Silver ND{.005) U MD{E, G08) U .1 MO0, 53) L MO0, 53} L a0
Thallium MWDyOQ0T) | L NDJo.00T) | UJ 0.002 0.14 J 0.12 J
Ling 0014 0,026 5 42 45 23,000
! Available nitrogen (M) NOa as M, pounds per acre per depth {Ibs/acre/depth}
? Available Phasphorus (P) and Potassium (K parts per million (ppm)
* Electrical Conductivity (EC): milli-mhos per centimeter {mmhes/om)
* Percent Maisture is by waight
“ This sample is a duplicate of the previous investigative sample.
0 = degrees Celsius mgfd = milligrams per liter RBC = risk based concantrations
BOD = biological cxygen demand MA = notanalyzed or not applicable (EPA Region (i)
J = estimated concentration MD = not detacted SOWA = Safe Drnking Water Act
MCL = maximum contaminant level OIG = oil and grease TS5 = fotal suspended solids
mg'kg = milligrams per kilogram (] = data qualifier Ll = compound analyzed but not detected

Mates: pH values are in standard units,
All values for water samples are in milligrams per liter {mal) unless otherwise indicated.
All values for soil samples are in milligrams per kilogram {mg/kg) on a dry basis unless otherwise indicated,
Mumber in parentheses [iLe., (1.1)] indicatas the laboratory detection limit in mgf or mgikg.
Available nitrogen, available phosphorus, available potassium, scil pH and electrical conductivity were analyzed by the
Morth Dakota State University Soils Laberatory in Fargo, Morth Daketa.
All other parameters were analyzed by Analytica, Inc. of Broomfield, Colorado.
Analytical Reports are included in Appendix D.
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Table 9-1. Flight E: MAF Sludge Bacteriological Results

Sample 1.D. Fecal Coliform Regulatory
Limit'
(MPN/kg) (MPN/gram) | (MPN/gram)
Sludge Sample #1 0 0
Sludge Sample #2 170,000 170
Sludge Sample #3 68,400 GB.4
Sludge Sample #4 1,330 1.33
Sludge Sample #5 19,400 19.4
Sludge Sample #5 0 0
Sludge Sample #7 15,200 15.2
Geometric Mean 215 1,000
{MPM/gram)

I Geometric mean vepulatory limit for a Class A sludge presented in 40 CFR, Part 503, Scetion
503.32 (a) (7).

MPMLkg = Most Probable Number per kilogram

Motias: Samples were collected D158,

Fecal califorms were analyzed by the Grand Forks, North Dakota Water Treatment Flant
laboratory.

Analvtical Beports are included in Appendix 1D,



Motes:

Table 9-2, Flight E: MAF Sludge Analytical Results

Sample I.D. and
Date Sampled
Analyte E-0SD-01 Regulatory Limit’
| (915198 (maikg)
Result [#]
Ammania as M 58
Nitrate as N ND(0.77) | U
Mitrite as M MO 77 | U
Total Kjeldahl N’ 0.11
Percent Maisture” 34.8
Percent Solids” 65,2
Antimony MOf7.7) | U 41
Arsenic 3.8
Beryllium NDfOL3T) | U 38
Cadmium MO 77 | U
Chromium 9.3 1,500
Copper 14 300
Lead 7.2 17
Mercury ND{o.15) | U
Malybdenum 0.84 420
Mickel 14
Fhosphorus 1.3
Potassium 1,400 100
Selenium MO8 | U
Silyer MO, 77 | U
Thallium MO0 15 | U 2,800
Zinc A6
Total Mitrogen 200
Total Phosphorus G00
Total Potassium 7600
Percent Moisture 68,1

! Total Kjeldahl Mitrogen units: percent Mitrogen (% M)
? Percent Moisture and Percent Solids are by weight
* Regulatory limits presented in 40 CFR, Part 503, Section 503.13 {b) (3)

mofkg = miligrams per kilogram

N = nitrogen

A = not analyzed

MO = not detected

Q2 = Data Qualifier

U =  Compound was analyzed but not detected

All values for sludge samples are in milligrams per kilogram {mg/kg) on a dry basis unless
otherwise indicated,

Murnber in parentheses [i.e., (0. 15)] indicates the laboratory detection limit in mgfkg.

Tetal nitrogen, total phosphorus, total potassium and percent meisture were analyzed by the
Maorth Dakota State University Soils Laboratory in Fargo, Morth Dakota.

All other parameters wera analyzed by Analytica, Inc, of Broomfield, Colorado.

Analytical Reports are included in Appendix D,



Table 9-3. Flight E: MAF Surface Water and Soil Field Measurements and Analytical Results

Wastewater Sample 1.D., Soil Sample |.D. and
and Date Sampled sowa Date Sampled EFPA
Analyte E-0SW-01 EF-05W-01° MCLs E-055-01 EF-035-01° RECs
(9/12/98) (2/12/98) (e} (9/12/98) {9/12/98) (mefke)
(Primary Lagoon) (it
Result =} Result Q Rasult Q Result Q
Field Temperature (*C) 10.5 A MA NA
Field pH 9,20 A A M
Available Nitrogen NA NA 7 7
Available Phosphorus” MNA A 17 23
Available Polassium® MA A 410 440
Labaratory pH 025 A 8.1 8.1
Electrical Conductivey” A A 4.00 4.50
Percent Moisture® MA MNA 11.0 11.8
TS5 MOS0 U 5.0 A MNa
BOD MO Q) 1] MD{T.Gr ) U A A
[8)]E] 2.4 ND{7.00 | U MA MNA
Antimony MO0 05) 1) MOfa05) | U 0.006 0,93 MO{E 7 | U= 31
Arsenic 0.015 | U= 0.011 0,05 2.7 23 | U= 23
Beryllium MOfO O02) ] MO 0o2) | U 0004 0,44 0.35 o015
Cadmium ND{0.005) Ll MOy 005) L 0.005 .48 MO0, 57) Ll 38
Chromium MO{G07) ] MDfoa1) | U 0.1 8.7 6o 380
Copper MO{0.005) U MO(0.005) | U 1.3 13 o8 3,100
Lead MDyOL.Gas) | UJ MD{O.005) | UJ 0.0715 4.5 59 400
Mercury ND{0.0002) | U ND{0.0002) | U 0.002 ND(@.17) | U | MD.11) | U 23
Maolybdenum 0.024 0.021 0,18 0,38 MO 57) U 280
Mickel MO a1) L NDfO7) | U 0.1 149 12 1,600
Fhosphorus 020 .21 45 28
Potassium 16 15 1,600 1,300
Selenium MOD{O.002) | Ud= MO{G 0021 | U 0.05 MO T U [1.1] X 390
Silver ND{0.005) U MOf005) | U o1 0.13 ND{0.57) u 380
Thallium MNO{o.008) | Ul< MOf0.005) | L 0.002 MOy 88 | UJ MND{0.57) | UJ
Zinc MO G05) ] ND{0.005) | U 5 a2 34 23,000

' Awailable nitrogen (M) MOy as M, pounds par acre per depth (Ibsfacre/depth)
* Awailable Phosphorus (P) and Polassium (K): parts per milllon (ppm)

* Electrical Conductivity (EC): milli-mhos per cantimeler (mmhos/om)

* Percent Moisture Is by waight

* This sample is a duplicate of the previeus investigative sample.

800 = biclogical moygen demand A = netanalyzed or net applicable R = laboralory analybeal data rejected during dala validation
J = estimaled concentralicn KD = not datected RBC = sk based concentraticns (EPA Region (1)

Je = estimated concentralion with a low bias W5 = qgiland greass SOWA = Sale Drinking Water Act

MCEL = maximum contaminant leval o} = data Qualifier T35 = folal suspendad solids

mgkg = milligrams per kilogram u 2 compound was analyzed bul not delecteds

mgl = milligrams per iter X = labovalory analyical dala rejected during data validation

Mates: pH values are in standard units,

Al values for water samples are in miligrams per liter (mg/l) unless otherwise indicated.

All values for soil samples are in milligrams per kilogram (mg/kg) on a dry basis unlass otherwise indicated.

Mumber in parentheses [ie,, (0.05)] indicales the laboratery delection limit in mgd or mgikg.

Available nitregen, availabla phosphorus, available potassium, soll pH and electrical conductivity were analyzed by the
Merth Dakota State Universily Soils Laboratory in Farge, Morth Dakota.

All other parameters were analyzed by Analytica, Inc, of Broomfield, Colorade.

Analylical Repers are included in Appandix D,
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