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L. . 1 e Farm A Data
* Dairy is CA’s largest Ag commodity: $6.37 billion out of $50.0 billion in 2017 @mﬁizgtﬁ;‘:"pn ——
* Dairy industry is also the largest contributor to GHG emissions in Ag sector: o Ct = 00 e 200000 _ b enA o ene e
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* SB1383 mandates 40% reduction of CH, emissions below 2013 levels by 2030. i ”@ z 1,000 250,000 2 Cf Lo | M 3.%
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reducing volatile solids loading into manure storage lagoons. Examples include: - o0 T 3
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The objectives were to: (1) conduct on-farm sampling and measurements of 6 oo I, A J # o 300 | z.of}. -INA  e-INB  —-INC
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solid-liquid separation systems currently used on CA dairies, (2) determine each (1) 3 solds A N e _ 250 | = |
system’s solids removal efficiency, (3) measure the CH, potential of the inlet and °Sepa_mﬁ— e '%gzoo 2 n M 1\/&
outlet of each system and calculate CH, potential reduction as a result of solid 4 R e, Separator %é"”o :f | ST ® 3
separation, and (4) study the economic performance of each system. 6. Lagoon ' n sres o prle g1 § o
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A_ Lo ppicae Figure 2. Farm A flow, TS and VS data and cumulative biomethane yield in fall season
Table 1 lists farms, separator technologies, and screen sizes. Farms A, B, and F are Ofss a: flow data, b: TS, ¢: VS, d: cumulative biomethane yield
8’x12” sloped screen separators. Farm B 1s a two-stage separator system. Farm A’s [féosr:;t}:;?ng)°“d: O =~ Table 2. Farm A: Separator flow data and separation efficiencies in different seasons
separator 1s 1dentical to the 1% stage on Farm B. Farm C 1s a unique multistage ’ | b t Summer  Fall Winter Spring Average
system. It employs two stages of rotary drum separators with a settling tank 1n Figure 1. Manure management diagram arameter July 2017 Oct2017 Feb 2018 May 2018 4 seasons
between where solids are concentrated for 2™ stage separation and water is recycled for a typical CA dairy Sampling period (hrs) 24 24 24 24 24
for flushing. Farm D 1s a one stage horizontal scraped screen separator. Farm E Operating time (hrs) 5.99 5.85 5.84 5.22 5.73
employs a weeping wall system. Total flow (gallons) 371,594 296,143 341,712 340,859 337,577
Avg flow rate (gpm) 1,035 841 974 1,089 985
Table 1. Farms A through F, separator technologies, and screen sizes Solids (Ibs, wb) 141,420 100,620 112,020 121,180 118,810
Dairy Separator Technology Screen Size TS removal efficiency (%) 44 8 48.9 27.7 42.9 41.1
A 1ot loned dual 508 VS removal efficiency (%) 58.4 62.6 35.5 51.9 52.1
~Slage Sloped dual sereen Hm CH, potential reduction (%)  57.2 61.2 38.2 433 50.0
B 2-stage sloped dual screen 15 stage: 508um, 274 stage: 254um Farms A. B. C. D. E and F Summary Results
A Itist Ist stage: 3,1 2nd stage: . .
C dvanced multistage stage: 3,175um, stage: 533um - e . Table 3. Average efficiency and economic performance of separators on Farm A-F
D I-stage scraped screen 2,380pm Farm D (left) separator screen and paddles (rlght) separator system Parameter FarmA FarmB! FarmC! Farm D' FarmE? Farm F
E Weeping wall Bars (spacing not determined) TS removal 41.1 52.5 69.4 6.3 0.2 28.0
F 1-stage sloped single screen 381um Samp]ing’ Ana]yses, Measurements, and Methods efficiency (%) (27.7-48.9) (37.6-60.2) (64.2-78.8) (4.7-8.0) (78.4-81.9) (20.1-38.4)
Q led cor inlet/outlet at lar int 1 VS removal 52.1 59.7 69.7 9.2 82.6 36.5
. * Sampled separator inlet/outlet at regular intervals o - 0 ] _ ] _ _ )
Farm Manure Management Diagram and Separators . . | sample ncubationun || efficiency (%) (35.5-62.6) (41.4-72.8) (62.7-79.6) (6.5-12.1) (79.0-86.1) (26.4-48.8)
Measured inlet flowrate using a flow meter o .
. Weiohed solids removed durine the samoline neriod co,-fxing Unit CH, potential 50.0 55.8 74.8 4.9 78.0 36.6
T TR c1ghc & pling p Software Interface reduction (%) (38.2-61.2) (28.2-73.1) (69.0-83.4) (1.4-8.4) (75.4-80.6) (28.9-42.2)
* Samples analyzed for total (TS) and volatile (VS) sohds A .
nnualized cost
Q | * Biomethane potential (BMP) measured E per cow 42.43 4488 7341 4017 2999 2633
-\ - » BMP parameters ($/head year)
PR PURE] x.,.,.....,' B gt | 2 P Organic loading: 5 g ViS/L . Solids separation ), 14.84 26.46 4395  13.46 14.73
‘d £ QW "ﬂ N B * Food/Microbe Ratio: 1/1 o cost ($/dry ton)
| | sk + Temperature: 50°C Device Annualized cost
- . : : per CH, emission
Effectlye V.Olume. 400 mL Automatic Methane Potential Test System reduction 7.08 5.23 2.04 53.70 4.66 4.79
* Retention time: 21 days ($/MtCO2¢q)
Solids removal efficiency & methane potential reduction equations \ 1: Based on summer, winter and spring season data 2: Based on September and October data
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