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APPENDIX E

PLOTS OF PRESSURE MEASUREMENTS
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APPENDIX F

METHANE OXIDATION






APPENDIX F
AEROBIC DEGRADATION OF METHANE AND REFUSE

Oxygen flow or diffusion into a landfill can result in aerobic biooxidation of landfill materials.
Some of these reactions cause a change in gas volume and gas pressure. Aerobic biodegradation
of organic material results in the oxidation of solid organic materials and/or the oxidation of
methane (CH,), both reactions producing intermediates such as fatty acids (acetate is an
example) and carbon dioxide (CO;) and water (H.O). Assuming these reactions go to
completion, they can be represented as (Themelis and Kim, 2002%):

(CsH 1904),(s) [mixed food and plant wastes] + 6.50:(g)
=D (CsH190,)-1(s) + 6CO,(g) + SH,0(1) [net reduction of 0.5 moles of gas (oxygen)] (1)

(CsH1905), [mixed paper; cellulose] + 60, = (CsH1905),.; + 6CO; + 5H>0 2)
[no net molar reduction of gas]

CH (g) + 20,(g) 2 CO,(g) + 2H,0(]) [net gas reduction of 2 moles gas per mole of 3)
methane consumed]

Where:
s = solid phase
l = liquid phase, and
g = gas phase

Examination of these reactions provides some insight regarding their potential impact on LFG
pressures. Reaction (1) indicates that the aerobic biodegradation of solid material removes 1/2
mole of gas [O»(g)] per 6 moles of gas produced [CO,(g)]. Thus the bioreaction of oxygen with
mixed food and plant waste produces volume of gas (CO,) 5/6 of the volume of O, consumed
and should produce a vacuum (ignoring the expansion of gas associated with the heat released by
the reaction). The water produced by the reaction is assumed to condense and therefore to
contribute only a negligible change in volume. Reaction (2) indicates no reduction in gas volume
when cellulosic materials react with oxygen. However, the incomplete reaction of cellulosic
degradation, as evidenced by the buildup of reaction products, indicates that cellulosic material
oxidation also can result in a reduction of gas pressure. Reaction (3) indicates that the

! Themelis, N.J. and Y.H. Kim. 2002. Material and Energy Balances in a Large-Scale Aerobic Bioconversion Cell.
Waste Management and Research 20: 234-242.
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consumption of oxygen by biodegradation of methane removes 3 moles of gas (CHs+ 20,) per
1 mole of gas (CO,) produced, a change in gas volume twice that of the methane consumed.
Thus the biodegradation of a given volume of methane would produce a negative pressure
(vacuum) that would be twice the magnitude of the positive pressure produced by the generation
of the same volume of methane.

According to the above discussion, aerobic biodegradation processes can result in vacuums such
as those observed in the A-Mountain Landfill. Measured vacuums (although slight) indicate that
air (and its accompanying oxygen) is being drawn in to the Landfill, and that portions of the
Landfill under vacuum would not allow sustainable collection of landfill gas. Oxygen degrades
the organic content in solid waste, reducing its potential methane production. Oxygen also reacts
with methane, reducing its concentration in LFG. Oxygen is toxic to methanogens (methane-
producing microorganisms), thereby not only consuming methane, but further limiting methane
generation rates.
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APPENDIX G

LABORATORY REPORTS FOR
SOIL SAMPLES






IAS Laboratories

2515 East University Drive

Phoenix, Arizona 85034
(602) 273-7248

SOIL ANALYSIS REPORT Page 1
Today's Date: 4/6/2015
Grower: Rio Nuevo A mountian LF VL= Very Low
Submitted By: Mike Barden L= Low
Send Report To: Mike Barden M= Medium
Report Number: 6649875 H= High
Crop: Landscape VH= Very High
Date Received: 4/1/2015
Sender Depth |Lab#| pH | Calcium [ Magnesium | Sodium | Potash Iron Zinc Manganese | Copper Salinity Nitrate | Phosphorus | Computed | Sulfur Boron Free
Sample (Ca) (Mg) (Na) (K) (Fe) (Zn) (Mn) (Cu) (EC xK) | Nitrogen (Bicarb - | % Sodium [ (SO4-S) (B) Lime
Id dS/m (NO3-N) | Soluble P) Level
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM (ESP) PPM PPM
AMVP-1 428 | 8.8 | 5900 VH 530 VH 230 H [ 280VH | 11.0VH | 3.1VH 4.6 VH 3.7VH 8 L 13.0 M 6.6 L 2.8 39VL A7 VL High
AMVP-3 429 | 7.7 | 5600 VH 470 VH 440 VH | 320 VH | 12.0VH | 7.3 VH 9.7 VH 12.0 VH 7.2 VH 3.1VL 99 L 5.5 180 VH .65 L High
AMVP-4 430 | 8.6 | 5800 VH 280 VH 230 H 190 H 44 M 24 H 34 H 2.7VH 6.0 VH 220.0 VH 52 L 3.0 89 L 33 L High
AMVP-2 431 | 8.4 | 5700 VH 300 VH 230 H [ 130 M | 33 M 27 H 3.7VH 1.2 VH 18 L 3.5VL 2.6 VL 3.1 83 VH 81 L High
AMVP-9 432 | 8.3 | 6000 VH 300 VH 230 H [ 240 H 5.6 H 27 H 3.2 H 2.7VH 15 L 120 M 10.0 M 2.9 93 VH .38 L High
AMVP-10 433 | 8.3 | 6000 VH 670 VH 870VH | 280VH | 41 M 16 H 4.7 VH 3.0VH 8.2VH 70.0 VH 39VL 9.4 570 VH 76 L High
AMVP-7 434 | 8.6 | 5600 VH 410 VH 400 VH | 260 VH | 16.0VH | 2.7 H 6.6 VH 5.8 VH 21 M 10.0 L 86 L 5.1 61 VH .50 L High
AMVP-8 435 | 7.8 | 5600 VH 440 VH 540VH [ 460VH | 55 H 8.0 VH 9.5 VH 4.3 VH 8.0 VH 250.0 VH 120 M 6.7 140 VH .60 L High
AMVP-5 436 | 8.6 | 5600 VH 400 VH 230 H [ 250 H 70 H 8.2 VH 3.9VH 4.8 VH 9L 17.0 M 6.9 L 3.0 9.0 L 33 L High
AMVP-6 437 | 7.5 | 5200 VH 420 VH 270 H | 230 H [29.0VH] 19 H 15.0 VH 6.2 VH 5.8 VH 200.0 VH 11.0 M 3.8 230 VH 40 L High




™

IAS Laboratories

2515 East University Drive
Phoenix, Arizona 85034
(602) 273-7248

Grower: Rio Nuevo A mountian LF

Send To: Mike Barden

SOIL FERTILITY RECOMMENDATIONS

Lb/1000 Sq Ft

Report No: 6649875 Date: 4/1/2015 Page: 2
| AMENDMENTS |
Sender Crop Nitrogen Phosphate | Potash [ Magnesium | Sulfur | Iron Zinc | Manganese | Copper | Boron | Elemental | Gypsum | Lime [ Leaching of
Number N P205 K20 Mg S Fe Zn Mn Cu B Sulfur Excess Salts
AMVP-1 Landscape la 2b .05¢ .02 h 20 *
AMVP-3 Landscape 25a 2b 1lg A .02 h Yes
AMVP-4 Landscape 2b 5d .05¢ .02 h 15* Yes
AMVP-2 Landscape 25a 25b Af .02 h 10 *
AMVP-9 Landscape la 2b .02 h 10 *
AMVP-10 Landscape 25b Af 1g .02 h 10 * Yes
AMVP-7 Landscape 2a 2b 1g .02 h 15 * Yes
AMVP-8 Landscape 1b 2f .02 h Yes
AMVP-5 Landscape la 2b Af .05i .02 h 15 *
AMVP-6 Landscape 2b 29 .02 h Yes
Landscape

*) Till sulfur into the soil to reduce pH. Disper/sul or SSP are sulfur product that should dissolves and can be used if you can't till.
a) Broadcast nitrogen and water into soil. Apply the nitrogen after leaching the excess salts out of the root zone.
b) Broadcast phosphate and till into soil where possible.

d) Apply magnesium to narrow the calcium to magnesium ratio. Landscape plants grow best with a calcium to magnesium ratio of 10:1 to 20:1.
f) Apply iron to balance the micro nutrients. There should be more iron than manganese and zinc available in the soil.
g) Apply zinc to balance the micro nutrients. There should be more zinc than copper available in the soil. Do not over apply.

i) Apply manganese to balance the micro nutrients. There should be more manganese available in the soil than zinc and copper.
h) Apply boron by dissolving it in water and they spray it over the soil. If you cannot find a boron fertilizer you can use 20 mule team borax located in the laundry
isle. If you use borax, mix 1 tbsp into 5 gallons of water. Then apply 2 gallons of solution per 1000 sqft.
Yes) Irrigate with extra water to flush the salts out of the root zone. Landscape plants grow best with a sodium below 300 ppm and salinity below 3 dS/m.

Leaching will also help reduce the nitrate nitrogen concentration. Nitrogen values above 80 ppm can cause plant burn.




IAS Laboratories Date: April 14, 2015
Submitted by: Hydro Geo Chem, Inc.

2515 East University Drive Report to: Mike Barden
Phoenix, Arizona 85034 Project; Rio Nuevo A-Mnt

(602) 273-7248 .
Fax (602) 275-3836 Report #: 6649875
Date Received: April 6, 2015

Soil Analysis

*Water Holding Capacity **Qrganic ***Bulk
Sender ID | IAS Lab # Moisture % Matter Density
1/3 Bar 15 Bar Field Capacity % gl/cc Ib/cu.yd.

AMVP-1 428 20.0 9.0 10.9 3.2 1.16 1947
AMVP-3 429 14.4 6.8 7.6 3.3 1.24 2095
AMVP-4 430 13.3 6.8 6.5 1.9 1.32 2220
AMVP-2 431 14.3 7.2 7.1 1.8 1.23 2073
AMVP-9 432 16.3 7.9 8.4 2.2 1.23 2065
AMVP-10 433 22.0 9.8 12.2 2.8 1.20 2023
AMVP-7 434 17.6 8.4 9.2 2.5 1.22 2058
AMVP-8 435 16.3 7.3 8.9 2.7 1.23 2072
AMVP-5 436 16.3 7.6 8.7 3.0 1.23 2071
AMVP-6 437 18.9 8.9 10.1 3.0 1.18 1982

*Analysis modified ASTM D3152 and ASTM D2325

*AASHTO:T267-86
***The Nature and Properties of Soils Brady , Nyle. 8th Ed. Ch.3.7 p. 50-51
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