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72 EXECUTIVE SUMMARY 

73 The Committee is on an expedited study timeline in order to provide recommendations to 

74 United States Department of Agriculture-Agricultural Marketing Service (USDA-AMS) prior to 

75 the 2012-2013 school year purchases. The current USDA-AMS microbiological criteria (i.e., 

76 Staphylococcus aureus and Escherichia coli O157:H7), pathogen screen testing methodology, 

77 sampling plans, lotting and frequency of testing methodologies, and the reasons for the principle 

78 issues are addressed in this Committee‟s review. The Committee agreed in the overarching 

79 conclusion that, regardless of adverse speculation relative to the USDA National School Lunch 

80 Program (NSLP), its past ten-year food safety record has been exemplary. 

81 The specific charge to the Committee was to answer the following three questions: 

82 1. AMS is considering elimination of the requirement to test for 

83 Staphylococcus aureus from the Federal Purchase Ground Beef Program 

84 and AMS asks NACMCF to provide considerations and scientific discussion 

85 regarding this action with respect to public health. 

86 2. Should AMS consider the use of alternative screening procedures beyond 

87 those stipulated in the FSIS Microbiology Laboratory Guidebook (MLG), 

88 and if so, would the AMS testing program results be comparable to FSIS‟ 

89 verification testing programs, and therefore useful to FSIS? What should be 

90 considered in distinguishing acceptable and unacceptable alternative 

91 screening procedures? Is it appropriate to allow alternative sample 

92 preparation procedures (portion size, enrichment broth, portion to broth 

93 ratio, enrichment time and temperature) which differed from the MLG, or 

94 which differed by AMS designated laboratory? 

95 3. AMS asks NACMCF to evaluate boneless beef and finished product 

96 compliance program lotting and frequency of testing for pathogens and 

97 indicators of process control for both raw ground beef to be cooked on-site 

98 at schools with unknown cooking controls versus raw product destined to be 

99 cooked in a USDA inspected establishment. 

100 The Committee makes the following recommendations: 

101 Question 1 

102 The Committee has reviewed and concurred with recommendations of the 

103 National Research Council (NCR) report entitled, “An Evaluation of the 

104 Food Safety Requirements of the Federal Purchase Ground Beef Program”
2 
, 

105 which finds “no scientific basis for including a S. aureus criterion in the 

106 AMS purchase specifications” and further recommends that the “criterion be 

107 removed from the Federal Purchase Ground Beef Program.” 

108 
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109 Question 2 

110 

111 AMS should consider the use of validated alternative screening methods to 

112 reduce the level of false positive results and allow for more rapid release of 

113 raw product. 

114 Alternative screening methods must be validated against the 

115 Microbiological Laboratory Guidebook (MLG) cultural method and must be 

116 compatible with the Food Safety and Inspection Service (FSIS)-MLG 

117 recommended confirmatory tests. 

118 Alternative screening methods should be: a) validated by an independent 

119 certifying organization (AOAC-Official Methods of Analysis (OMA), 

120 AOAC-Performance Tested Method (PTM), Association Françoise de 

121 Normalization (AFNOR), MicroVal, and NordVal), or b) supported by a 

122 robust validation study using the FSIS cultural method as a reference 

123 method and approved for use by AMS in consultation with FSIS, or c) those 

124 used by a regulatory body. 

125 After review of the current needs of AMS and due to the expedited review 

126 of the current charge, the Committee did not feel that there was sufficient 

127 time to make recommendations on alternative preparation/enrichment 

128 procedures. Therefore, the Committee recommends that AMS seek 

129 alternative screening methods to be used with the enrichment and 

130 confirmation procedures described in the MLG. 

131 Changes in preparation and enrichment procedures used by AMS 

132 Designated Laboratories (ADLs) could be considered by AMS in the future 

133 provided appropriate validation studies are conducted in consultation with 

134 AMS, FSIS, and, potentially, the Agriculture Research Service (ARS). 

135 Question 3 

136 Maintain high standards of supplier control, HACCP implementation, carcass 

137 testing, traceability, etc. as in current program. Each plant is subjected to 

138 verification audits conducted during production activities that demonstrate their 

139 adherence to the documented program. 

140 With the exception of eliminating S. aureus testing, no changes to testing of 

141 indicator organism types are recommended at this time. 

142 For boneless beef trim and ground beef intended for further processing in USDA

143 FSIS-inspected facility using a validated cooking process with AMS oversight, 

144 testing for E. coli O157:H7 or Salmonella for disposition is unnecessary and should 

145 be discontinued. 
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146 For product to be delivered to schools raw, boneless beef trim or ground beef lots 

147 which exceed any of the critical limits for E. coli O157:H7, Salmonella, or indicator 

148 organisms designated in Appendix B for the TRS–BB–2010 and TRS–GB–2010 

149 will be directed to a product line for cooking at USDA-FSIS-inspected facility. 

150 For product to be delivered to schools raw, although the N60 sampling plan is more 

151 stringent than would be recommended when considering the documented 

152 compliance with food safety practices in the NSLP, AMS should continue N60 

153 sampling for E. coli O157:H7 for boneless beef trim for two reasons. First, N60 

154 testing is the accepted standard for USDA-FSIS sampling and commercial practices 

155 for non-intact beef.  Secondly, diverting positive lots for cooking in USDA-FSIS

156 inspected facility using a validated cooking process with AMS oversight, will 

157 remove these lots from the product stream delivered to the school system as raw, 

158 and can serve to further reduce the risk of cross-contamination with ready-to-eat 

159 foods. 

160 For ground beef product destined for schools in raw form or for cooking in facilities 

161 outside AMS oversight, discontinue N8 whole-lot testing, but retain N4 for one 

162 hour sub-lots (maximum of 10,000 lbs.; N4 composited into one analytical unit). 

163 Each sub-lot found to be culture-positive for E. coli O157:H7, plus the “shoulder” 

164 sub-lots on either side of the positive sub-lot, will be diverted for cooking at a 

165 USDA-FSIS-inspected facility using a validated cooking process with AMS 

166 oversight for use in the AMS program. 

167 Continued testing of Salmonella (N5 for boneless beef per 2,000-lb combo bin; N4 

168 for ground beef, one-hour sub-lot, 10,000-lb maximum; 25-g composite analytical 

169 unit) should be used to verify that intervention processes are controlled and as a 

170 factor to determine supplier eligibility; Salmonella-positive combo bins and sub-lots 

171 will be diverted for cooking at a USDA-FSIS-inspected facility using a validated 

172 cooking process with AMS oversight for use in the AMS program to reduce the risk 

173 of cross-contamination with ready-to-eat foods at the school level. 

174 Use of all data collected for SPC is suitable.  FSIS should continue its analyses of 

175 the options and factors mentioned, and provide an updated report for 2013 with 

176 recommendations of scientifically supported implementations of a performance

177 based skip-lot sampling program and statistical process control practices as 

178 warranted.  

179 Regardless of sampling program, ongoing program review in consultation with 

180 FSIS and ARS should be implemented to determine if any requirements need to be 

181 strengthened in supplier eligibility, processing, etc., including use of additional or 

182 alternate intervention strategies. 

183 
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184 I. BACKGROUND 

185 The USDA-AMS, working with the Food Nutrition Service (FNS), the Food Safety 

186 Inspection Service (FSIS), and the Farm Service Agency (FSA), purchases ground beef and 

187 distributes same for the federal food and nutrition programs.  Such programs include the NSLP, 

188 food banks, emergency feeding programs, disaster relief agencies, Indian reservations, and 

189 programs that serve the elderly. 

190 Since the AMS program serves vulnerable populations in a wide variety of venues, it has 

191 been subjected to numerous internal and external reviews to ensure programmatic efficacy and 

192 operation adherence in accordance with sound science-based food safety principles.  The latest 

193 program science review was conducted by the Food and Nutrition Board of the Institute of 

194 Medicine of the National Academy of Science (NAS) and is entitled “Review of the Use of 

195 Process Control Indicators in the FSIS Public Health Risk-based Inspection System” issued in 

196 2009. The aforementioned NAS report contains numerous findings and recommendations. One 

197 of the findings and its recommendation was: 

198 “Finding C2: In developing its current purchase specifications for ground beef, 

199 AMS did not follow a procedure based on the scientific principles described in the 

200 National Research Council, the International Commission on Microbiological 

201 Specifications for Foods (ICMSF), and Codex Alimentarius Commission (CAC). 

202 Recommendation C2: AMS is encouraged to develop a systematic, transparent, 

203 and auditable system for modifying, reviewing, updating, and justifying 

204 purchasing specifications that are science-based – that is, specifications that are 

205 based on scientific principles as described in previous National Research Council, 

206 ICMSF, and CAC publications – and that state the expected public health benefits 

207 where appropriate. This would include specifying the use of pathogen detection 

208 methods that are among the most reliable available for use in related food safety 

209 programs. It may be appropriate for AMS to collaborate with ARS, FSIS, and 

210 CAC and potentially with other groups, such as NACMCF, to develop a risk

211 based system for assessing public health effects of purchasing specifications not 

212 just for frozen ground beef but for various products purchased by AMS for the 

213 NSLP and other programs.” 

214 As a result of the above recommendations and findings by NAS and others, the USDA

215 AMS requested the Committee to address three specific questions listed below.  It was well 

216 recognized by the Committee that due to the complexity of the questions and the time available 

217 relative to performing an expedited study of the microbiological criteria as indicators of process 

218 control of insanitary conditions, the Committee could not completely finish the task.  It was, 

219 therefore, decided that the Committee would address a set of further questions from USDA-AMS 

220 regarding the study subject.  

221 
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222 II. CHARGE TO THE COMMITTEE 

223 The questions to be addressed are: 

224 1. AMS is considering elimination of the requirement to test for 

225 Staphylococcus aureus from the Federal Purchase Ground Beef Program 

226 and AMS asks NACMCF to provide considerations and scientific discussion 

227 regarding this action with respect to public health. 

228 2. Should AMS consider the use of alternative screening procedures beyond 

229 those stipulated in the FSIS Microbiology Laboratory Guidebook (MLG), 

230 and if so, would the AMS testing program results be comparable to FSIS‟ 

231 verification testing programs, and therefore useful to FSIS? What should be 

232 considered in distinguishing acceptable and unacceptable alternative 

233 screening procedures? Is it appropriate to allow alternative sample 

234 preparation procedures (portion size, enrichment broth, portion to broth 

235 ratio, enrichment time and temperature) which differed from the MLG, or 

236 which differed by AMS designated laboratory? 

237 3. AMS asks NACMCF to evaluate boneless beef and finished product 

238 compliance program lotting and frequency of testing for pathogens and 

239 indicators of process control for both raw ground beef to be cooked on-site 

240 at schools with unknown cooking controls versus raw product destined to be 

241 cooked in a USDA inspected establishment. 

242 The agency representatives and the Committee agreed to change the wording in Question 

243 3 submitted by USDA-AMS to allow for a more logical progression for discussion and 

244 resolution.  The questions have been addressed in the following order below. 

245 

246 III. NACMCF RESPONSE TO QUESTIONS IN THE CHARGE 

247 The responses to the questions are based on numerous discussions and the Committee‟s 

248 findings, conclusions, and recommendations are recorded for each question. 

249 

250 Question 1: AMS is considering eliminating the requirement to test for 

251 Staphylococcus aureus from the Federal Purchase Ground Beef 

252 Program and AMS asks NACMCF to provide considerations and 

253 scientific discussion regarding this action with respect to public health. 

254 

255 
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256 FINDINGS: 

257 Although staphylococcal enterotoxins are an important public health concern, production 

258 of enterotoxins in amounts capable of causing illness does not occur until viable counts of at 

259 least 10
5 

cfu/g are obtained in the food product (FDA 2009). Considering that the minimum 

260 temperatures for growth (7
o 

C (45
o 

F)) and toxin production (10
o 

C (50
o 

F)) would likely not be 

261 exceeded during processing, it is improbable that toxin production will occur in contaminated 

262 ground beef to a level capable of causing illness.
1 

In fact, CODEX Alimentarius
2 
, “Principles for 

263 the Establishment and Application of Microbiological Criteria for Foods” (CAC/GL 21-1997) 

264 states that microbiological limits should take into consideration “the conditions under which the 

265 food is expected to be handled and consumed.”  Additionally, a final kill step, i.e., cooking, is 

266 required before ground beef products are consumed; the organism will not reach levels necessary 

267 to produce illness-causing amounts of heat-stable enterotoxin, and therefore, is not a significant 

268 risk factor. 

269 Current literature does not support inclusion of microbiological criteria for testing for 

270 presence of coagulase positive S. aureus. For example, the International Commission on 

271 Microbiological Specifications for Foods
3 

(ICMSF) includes no requirement for testing ground 

272 beef for the presence or absence of coagulase-positive S. aureus.  In addition, the National 

273 Research Council (NCR 1985) states that limits for pathogenic microorganisms in 

274 microbiological criteria for raw meats are impractical, 
4 

however, some companies include 

275 routine S. aureus testing as an indicator of insanitary processing.  AMS utilizes a systems 

276 approach which controls not only acquisition of raw ingredients and processing, but also as well 

277 as AMS-FSIS conformance assessment to HACCP and other AMS eligibility processor 

278 requirements ensuring high quality and safety of the final ground product. AMS tests, for other 

279 indicator organisms such as aerobic plate count (APC), total coliforms and others, in both final 

280 product and processing environment, are sufficient to detect insanitary processing or handling 

281 conditions that could introduce contamination by S. aureus. 

282 S. aureus data provided by the AMS sampling program for the period of January 2007 

283 through December 2011 (Table 1) clearly show that the ground beef samples analyzed yielded 

284 few positive results, which were similar for the years reviewed. Further, the maximum numbers 

285 of colony forming units (cfu)/g were significantly lower than those required to produce illness

286 causing amounts of enterotoxin. 

287 
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Table 1. Summary of Test Results for Period of January 2007 through December 2011 

Year Total Positive* Number Samples % Pos Maximum cfu/gm 

2007 30 1339 2.24 420 

2008 28 2247 1.25 >1500*** 

2009 14 1161 1.21 60 

2010 115 4362 2.64 1400 

2011 224 11402** 1.96 410**** 

* Total samples positive (>10 cfu/gm) for coagulase positive S. aureus using Baird-Parker Plating method. 
** Increased sampling in 2011 may be a response to media attention. 
*** Dilutions to enumerate cfu at levels greater than 1500 were not performed. 
**** Partial data sets involving one laboratory. 

288 

289 The issue of methicillin-resistant Staphylococcus aureus (MRSA) as an emerging public 

290 health concern was considered.  MRSA is known for causing pyoderma and other soft tissue 

291 infections via cuts, wounds and tissue abrasions.  MRSA colonizes the skin, nasopharyngeal 

292 cavities and other sites of both humans and animals possibly without evidence of infection.  The 

293 Committee recognizes MRSA has been isolated from raw beef in the United States (Table 2) and 

294 Europe.
5 

Although cross-contamination with antibiotic-resistant S. aureaus may be a pathway of 

295 concern in the future, at this time, ingestion is not a recognized pathway for MRSA infections, 

296 MRSA is not a relevant microorganism to be included in raw beef purchase specifications. 

297 

Table 2. Isolation of S. aureus and MRSA from retail ground beef samples. 

n positive, n (%) MRSA positive, n (%) Sampling Location Reference 

156 32 (20.5) 2 (1.3) Detroit, MI Bhargava et al. 20117 

29 2 (6.9) 0 Iowa Hanson et al. 20118 

198 55 (28) 0 Washington, DC Kelman et al. 20116 

30 6 (20) 1 (3.3) Baton Rouge, LA Pu et al. 20099 

38 14 (37) 1 (2.6) Chicago IL, Washington DC, Fort Lauderdale FL, 
Los Angeles CA, Flagstaff AZ 

Waters et al. 201110 

298 

299 CONCLUSIONS: 

300 Based on the above, the Committee concluded that the exclusion of S. aureus-specific 

301 testing will not negatively impact the safety or quality of ground beef in the NSLP. 

302 

303 RECOMMENDATIONS: 

304 The Committee has reviewed and concurred with recommendations of the NCR 

305 report entitled, “An Evaluation of the Food Safety Requirements of the Federal 

306 Purchase Ground Beef Program”
2
, which finds “no scientific basis for including a 
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307 S. aureus criterion in the AMS purchase specifications” and further recommends 

308 that the “criterion be removed from the Federal Purchase Ground Beef Program.” 

309 Question 2: Should AMS consider the use of alternative screening procedures 

310 beyond those stipulated in the FSIS Microbiology Laboratory 

311 Guidebook (MLG), and if so, would the AMS testing program results 

312 be comparable to FSIS’ verification testing programs, and therefore 

313 useful to FSIS? What should be considered in distinguishing acceptable 

314 and unacceptable alternative screening procedures? Is it appropriate to 

315 allow alternative sample preparation procedures (portion size, 

316 enrichment broth, portion to broth ratio, enrichment time and 

317 temperature) which differed from the MLG, or which differed by AMS 

318 designated laboratory? 

319 

320 FINDINGS: 

321 The AMS, at the recommendation of FSIS currently requires AMS-designated 

322 laboratories (ADLs) contracted to conduct pathogen testing for the NSLP to adhere to the 

323 FSIS methods as described in MLG chapters 4 and 5 including the use of alternative 

324 screening methods described in MLG methods 4C and 5A.  In its review of the Federal 

325 Ground Beef Purchase Program, AMS noted that the use of certain FSIS-screening 

326 methods by ADLs has resulted in a number of false-positive results
1 
. For example, the 

327 ADLs reported high levels of E. coli O157:H7 false positives with the BAX-MP test. 

328 The occurrence of false positives resulting from incorrect implementation of the BAX

329 MP, improper interpretation of the BAX-MP data, or incorrect implementation of the 

330 FSIS confirmatory procedure (MLG chapter 5) has been evaluated and addressed by 

331 AMS. These types of implementation problems, alone, do not account for the high rate 

332 of false positives which have also been observed by FSIS laboratories.  A high false 

333 positive rate is unacceptable when applied to 100% of lot testing as required by AMS 

334 because it takes an additional 2 to 4 days to get final confirmatory results prior to 

335 releasing raw product.  Therefore, alternative screening methods may better meet the 

336 needs of the AMS-NSLP-testing program. 

337 The performance of alternative screening procedures should be determined in a 

338 validation study, with an appropriate confirmatory method to provide a definitive result. 

339 A validation study will evaluate many aspects of screening test performance including 

340 sensitivity, specificity and recovery relative to a reference method, but also repeatability, 

341 reproducibility, precision, ruggedness, and aspects of manufacturing quality. AOAC 

342 International and ISO have published guidelines on the validation of qualitative and 

1For the purpose of this document, a false positive is defined as screen positive/indeterminate tests which are negative by the 
reference confirmatory procedure for the target pathogen. 
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343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

quantitative microbiological methods (Feldsine et al. 2002, ISO 2003), and recognized 

certifying bodies organize validation studies under contract with screening test 

manufacturers to validate candidate methods (also called alternative methods). 

Regulatory agencies, including FSIS, FDA/CFSAN, and the Canadian Food Inspection 

Agency (CFIA), also published guidelines for validating methods used by government or 

by industry (FSIS 2011, FDA/CFSAN 2011, CFIA 2011). An evaluation of alternative 

screening method performance should include validation of the method against the FSIS 

confirmation procedures as well as continued verification of the application of the 

method and laboratory performance (i.e., stringency of validation, multiagency review, 

and on-site audits). 

353 

354 

The following options were considered by the Committee as potential alternative 

approaches for consideration by AMS in choosing alternative methods: 

355 

356 

Option 1 – ADLs employ an alternative enrichment and screening procedure of 

their choice as long as the procedure meets one of the following criteria: 

357 a. Used by a regulatory body. 

358 

359 

b. Validated by an independent certifying organization (AOAC-OMA, 

AOAC-PTM, AFNOR, MicroVal, and NordVal). 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

c. Supported by a robust validation study using the FSIS cultural method as a 

reference method and approved for use by AMS in consultation with FSIS. 

The FSIS confirmatory procedure would be used to confirm every screen 

test result. Therefore, enrichment conditions should be validated for use 

with respect to the appropriate FSIS confirmatory procedure, including the 

proper incubation period (e.g., 15 to 18 hours for the E. coli O157:H7 

method). This option would allow labs to use different procedures and 

could make it difficult for AMS auditors to verify the correct 

implementation of many different screening procedures, especially those 

with different enrichment conditions. For this reason, AMS may seek to 

limit the number of procedures that may be employed by ADLs. 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

Option 2 – ADLs employ an alternative screening procedure that has been validated 

to perform suitably under the enrichment conditions specified in the MLG. AMS 

would specify that the MLG enrichment conditions, which include the portion size, 

enrichment broth, portion to broth ratio, enrichment time and temperature, would be 

carried out by the ADLs. ADLs could choose screening methods that have been 

validated to perform acceptably under these conditions using the criteria described 

in option 1. AMS may seek to limit the number of screening procedures employed 

by ADLs to ensure that auditors can verify the correct implementation of the 

method(s). Methods that have been used by a regulatory body or validated by an 

independent certifying organization could be modified to fit the FSIS enrichment 
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381 conditions. In this case, a robust validation study could be provided to support 

382 these modifications, and the data would be reviewed by AMS and FSIS. Because 

383 the same enrichment conditions are used, the study may consist entirely of paired 

384 samples at the fractional recovery level which have been tested with both the 

385 alternative screening and confirmatory procedures. Note that many screening 

386 procedures have been validated for use after a shorter incubation period compared 

387 to FSIS. For example, some E. coli O157:H7 screening tests are employed after six 

388 to eight hours of incubation, in which case there could be insufficient opportunity 

389 for the target organism to grow to high enough levels to be captured by the 

390 screening test. In these cases, the reference confirmatory procedure would always 

391 be applied after an incubation period described in the MLG, not by the alternative 

392 procedure. 

393 Option 3 – ADLs employ two screening procedures in tandem to reduce the false

394 positive rate. This is a common strategy used in the beef industry to reduce false

395 positive rates. Under this strategy, if the second procedure is negative, no further 

396 analyses would be performed. If the second procedure is positive, the ADL may 

397 carry out cultural confirmation by following the FSIS MLG procedure. Screening 

398 procedures would be chosen by the ADL, but should comply with criteria provided 

399 in Option 1. AMS may stipulate that the FSIS enrichment conditions specified in 

400 the MLG be used, and may seek to limit the number of procedures used to develop 

401 this strategy. If this option was favored by AMS, then FSIS would want assurance 

402 that the strategy would not increase the overall false-negative rate. For example, if 

403 the broths were not handled correctly, misidentified after the first test, or re

404 enriched from the sample, the second test may fail to detect a truly positive sample. 

405 FSIS has provided guidance to industry on this issue, see 

406 http://askfsis.custhelp.com/app/answers/detail/a_id/1375. The FSIS guidance 

407 indicates: 

408 a. Screen positive results may be confirmed with cultural or non-cultural test 

409 methods. 

410 b. Cultural confirmation procedures should adhere to the FSIS MLG method. 

411 c. Non-cultural procedures should identify a different set of characteristics 

412 than the screening test (in other words, the same test used for screening, or 

413 a similar test, may not be re-used to "confirm" the screening result). 

414 d. The second procedure should provide high sensitivity and enhanced 

415 specificity (ability to detect true negative results) compared to the 

416 screening test. 

417 e. Both tests should be demonstrated and documented to perform acceptably 

418 under the conditions of use, which includes the enrichment conditions for 
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419 the screening test (e.g., portion size, enrichment broth, portion to broth 

420 ratio, enrichment time and temperature). Acceptable performance is 

421 determined by validation, preferably through an independent organization. 

422 Alternative methods meeting the criteria described in the above options would 

423 provide data that could continue to be useful to FSIS. 

424 

425 CONCLUSIONS: 

426 Alternative screening procedures could be used by AMS laboratories provided 

427 they are validated for intended use and compatible with FSIS-MLG 

428 confirmatory procedures. 

429 If alternative methods are demonstrated by validation  to be equivalent to the 

430 FSIS cultural reference method then the data would be useful to FSIS and 

431 would allow: 

432 o AMS data to be used directly by FSIS; 

433 o Direct comparison of specific company results between FSIS and AMS; 

434 and 

435 o FSIS to assist AMS in troubleshooting laboratory issues or problems 

436 with methods and method application. 

437 Additional time and data are necessary for the Committee to address the 

438 appropriateness of changes to enrichment and sample preparation procedures 

439 (including portion size, enrichment broth, portion to broth ratio, enrichment 

440 time and temperature). 

441 Guidance is available from FSIS and from independent organizations (AOAC 

442 and ISO) on study design and procedures to evaluate/compare method 

443 performance. 

444 In addition to method validation, verification of the laboratory and analysts‟ 

445 performance verification, multiagency review and on-site audits are critical. 


446
 

447 RECOMMENDATIONS:
 

448
 AMS should consider the use of validated alternative screening methods to 

449 reduce the level of false-positive results and allow for more rapid release of 

450 raw product. 

451 Alternative screening methods must be validated against the Microbiological 

452 Laboratory Guidebook (MLG) cultural method and must be compatible with 
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453 the Food Safety and Inspection Service (FSIS)-MLG recommended 

454 confirmatory tests. 

455 Alternative screening methods should be: a) validated by an independent 

456 certifying organization (AOAC-Official Methods of Analysis (OMA), AOAC

457 Performance Tested Method (PTM), Association Françoise de Normalization 

458 (AFNOR), MicroVal, and NordVal), or b) supported by a robust validation 

459 study using the FSIS cultural method as a reference method and approved for 

460 use by AMS in consultation with FSIS, or c) those used by a regulatory body. 

461 After review of the current needs of AMS and due to the expedited review of 

462 the current charge, the Committee did not feel that there was sufficient time to 

463 make recommendations on alternative preparation/enrichment procedures.  

464 Therefore, the Committee recommends that AMS seek alternative screening 

465 methods to be used with the enrichment and confirmation procedures 

466 described in the MLG. 

467 Changes in preparation and enrichment procedures used by AMS Designated 

468 Laboratories (ADLs) could be considered by AMS in the future provided 

469 appropriate validation studies are conducted in consultation with AMS, FSIS, 

470 and, potentially, the Agriculture Research Service (ARS). 

471 

472 DEFINITIONS: 

473 1. Alternative Screening Method/Procedure: Any method, other than recognized 

474 reference method, that would provide comparable results and therefore is used to 

475 make decisions about the sample. 

476 2. Independent Certifying Organization: A body that organizes validation studies 

477 based on microbiology validation guidelines published by AOAC (see Feldsine et 

478 al. 2002) or the International Standards Organization (ISO 2003). These bodies 

479 include AOAC (Official Methods of Analysis and Performance Tested Method 

480 programs), AFNOR, MicroVal, and NordVal. 

481 3. Reference Method: This refers primarily to cultural methods from the FSIS MLG 

482 suitable for the analysis of meat, poultry and egg products. Methods published in 

483 the FDA-BAM and ISO methods may be appropriate on a case-by-case basis. 

484 4. Robust Validation Study: A validation study which measures method performance 

485 against the appropriate FSIS reference method. The full data set and validation 

486 report would be subject to evaluation by FSIS. FSIS would use Test Kit 

487 Validation Guidelines to evaluate the study design and results. See 

488 http://www.fsis.usda.gov/PDF/Validation_Studies_Pathogen_Detection_Methods.pdf. 
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489 

490 Question 3: AMS asks NACMCF to evaluate boneless beef and finished product 

491 compliance program lotting and frequency of testing for pathogens and 

492 indicators of process control for both raw ground beef to be cooked on-

493 site at schools with unknown cooking controls versus raw product 

494 destined to be cooked in a USDA inspected establishment. 

495
 
496 CLARIFIED QUESTION 3: The Committee restructured Question 3 for ease of examination. 

497 AMS is requesting that NACMCF make recommendations on the testing of both raw 

498 material (boneless beef) and finished product (ground beef) based on intended use:
 

499 • finished product to be delivered to the school system (or designated facility)
 
500 as a raw item and cooked within the school system or by an outside 

501 contractor but with cooking outside the oversight of AMS.
 
502 • finished product to be cooked at a USDA-FSIS-inspected establishment with
 
503 AMS oversight and delivered as a cooked item to the school system.
 

504 This request is a follow-up to the NAS study that found that the use of the same criteria 

505 for all applications is not consistent with CODEX principle CAC/GL 21-1997 sec 2.3 which
 
506 states, “when applying a microbiological criterion for assessing products, it is essential, in order
	
507 to make the best use of money and manpower, that only appropriate tests be applied (see 

508 subsection 5) to those foods and at those points in the food chain that offer maximum benefit in
 
509 providing the consumer with a food that is safe and suitable for consumption.”
	

510 Considering this CODEX principle, AMS requests NACMCF’s recommendation
	
511 concerning 1) if the current AMS program testing requirements (lotting, frequency of inspection, 

512 and sampling plans utilized for pathogens and indicators) are sufficient for product delivered to 

513 the school as a raw item for further cooking and 2), could less stringent testing requirements be 

514 employed for product delivered to the school as a cooked item?
 

515 AMS asks NACMCF to evaluate the current way AMS uses microbiological results for
 
516
 process capability assessment. Is it more statistically valid for AMS to rely on 1 in 5 lot sampling 

517 for boneless beef results or all lots for process capability assessment? Regarding finished 

518 product process capability assessment, should AMS rely on the whole lot results or the sub-lot 

519 results? 

520 

521 

522 

523 FINDINGS: 

Comment [SVG1]: Or is this sub-lot? Just needs 

to be clear what the N of the 1 in 5 is… lot or sub-lot 
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524 The Committee recognizes that when the prevalence of pathogens is very low in foods, it 

525 is impractical to test sufficient number of samples to provide confidence that a given lot of food 

526 is pathogen-free. The purpose of microbiological testing in context of the products described in 

527 this charge is to verify the effectiveness of critical control procedures. These verification 

528 activities, including pathogen testing, “are more accurately conducted to verify the effectiveness 

529 of the process that will control hazards rather than to verify the safety of the food product” 

530 (BIFSCO 2010, p3). 

531 Federal Purchase Ground Beef Program Description: 

532 AMS contracts with eligible suppliers to deliver fresh-chilled boneless beef for further 

533 processing and with grinders to deliver coarse ground beef, frozen bulk ground beef and patties 

534 for the Federal Purchase Ground Beef Program; TRS–BB–2010 and TRS–GB–2010 describe the 

535 program. The cornerstone of this program is well-designed and implemented HACCP plans to 

536 ensure safety of the products. Among the requirements the harvest process must include at least 

537 two pathogen intervention steps. One of the intervention steps must be a critical control point 

538 (CCP) in their FSIS-recognized harvest process HACCP plan and the CCP intervention(s) must 

539 be scientifically validated to achieve a three-log reduction of enteric pathogens. Carcasses must 

540 be routinely tested for Shiga-toxigenic Escherichia coli (including O157:H7 and O157:Non

541 Motile (NM)) to verify effectiveness of interventions. 

542 Per the 2010 requirements, lots of boneless beef are identified as 2,000-lb combo bins. 

543 For each combo bin, 60 sub-samples (N60) are randomly selected and composited to form a 

544 325-g analytical unit for E. coli O157:H7 detection in accordance FSIS Directive 10,010.1 

545 Revision 3. Five sub-samples (N5) are composited to assay for the presence of Salmonella (25-g 

546 enrichments) and five sub-samples (N5) are composited to assay for other indicator organisms 

547 per limits identified in Appendix B of TRS–BB–2010. Ground beef is tested using both whole

548 lot testing (identified as clean-up to clean-up; composite sample N8) and sub-lot testing 

549 (identified as one hour period not to exceed 10,000 lb; composite sample, N4, collected every 15 

550 minutes; critical limits for pathogens and indicator organisms are identical to those for boneless 

551 beef. Lot definition for boneless beef (2,000-lb combo bins) and collection of ground beef 

552 samples every 15 minutes are similar to practices used by many entities in the commercial 

553 industry (BIFSCO 2010). 

554 AMS provides two product streams: ground beef products sent to schools in cooked form 

555 and products sent to schools in raw form that the receiving schools either cook or contract to 

556 have cooked. AMS purchases raw beef in different pack sizes for different intended uses.  The 

557 packs sized for sending to school foodservice, including 10-lb chubs of ground beef and 40-lb 

558 cases of frozen patties, are intended to be cooked by the schools.  The bulk-size packs are 

559 intended for diversion to further processors for conversion into a finished end product.  The State 

560 or School District diverting the product to the processor chooses the processor and finished end 

561 product.  Although most of the finished end products are fully cooked, a few, such a wafer 

Comment [SVG2]: Still would clarify. Are 4 

samples taken every 15 mins, or 1 sample every 15 

mins, that becomes N4 after an hour… Would just 

make this crystal clear. 
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steaks, are not. According to USDA Food and Nutrition Service regulations, “all of the 

processing shall be performed in plants under continuous Federal meat or poultry inspection, or 

continuous State meat or poultry inspection in States certified to have programs at least equal to 

the Federal inspection programs. In addition to FSIS inspection, all donated meat and poultry 

processing shall be performed under AMS acceptance service grading. The cost of this service 

shall be borne by the processor.  In the event the processor can demonstrate that grading is 

impractical, exemptions in the use of acceptance services shall be approved by the distributing 

agency prior to processing each order” (7 CFR 250.30, 2011). AMS also purchases a small 

proportion of beef for schools as a cooked product.  The bulk product and the product purchased 

in cooked form together make up the ground beef products that are sent to schools in cooked 

form. 

1.	 Ground beef (and boneless trim used to produce the ground product), which is processed 

in a USDA-FSIS-inspected facility using a validated cook step verified by the USDA

FSIS and sent to schools in cooked form. 

a.	 This product category represents about 60-80% of beef; the percentage varies 

depending on the year and is affected by the cost of beef, nutritional requirements 

and trends for products that use ground beef. 

b.	 A validated cooking process for ground beef conducted in a USDA-FSIS

inspected facility with oversight by AMS destroys any pathogens which may be 

present in the product. Testing for pathogens in the raw ingredients intended for a 

validated lethality step is deemed unnecessary by the scientific community 

(ICMSF Book 7, page 322; ICMSF Book 8, page 87-88, NRC 2010); pathogen 

testing in raw ingredients is not required for other commodities, e.g., pasteurized 

milk, juice, fermented sausage, and almonds. 

2.	 Ground beef sent as raw product to the schools will also have a validated cooking 

process; however, this cooking process will be conducted outside AMS oversight. The 

schools will cook the product themselves, have it cooked at a central kitchen or the 

school will contract USDA-FSIS or state-inspected facilities to cook the product. 

a.	 This product category represents about 20-40% of beef. 

b.	 A food safety plan based on HACCP principles is required by USDA for school 

food service. Food Code requires cooking of raw ground beef to 155 F for 15 

seconds or other time/temperature combinations based on previous NACMCF 

opinions (2009 Food Code, Annex 3, page 399) and compliance with these 

requirements is very high; however, because some of this product is sent to the 

school raw and processed on-site, there is risk of cross-contamination and because 

the final lethality step is conducted without direct oversight of USDA, the 

microbiological testing of this product should have greater stringency. 
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599 Prevalence of Salmonella and E. coli O157:H7: 

600 Currently, when the presence of Salmonella or E. coli O157:H7 is identified or any 

601 critical limit is exceeded for indicator microbes, FSIS and AMS are notified, and the production 

602 lot is not allowed in any USDA-AMS product.  A breakdown of data for the period July 2011 

603 through February 2012, revealed 0.93% and 0.06% of 11,454 ground beef lots were positive for 

604 Salmonella and E. coli O157:H7, respectively, whereas 0.46% and 0.02% of 54,847 boneless 

605 beef combo bins were positive for the two pathogens, respectively. Note: This is a lot positive 

606 rate based on percent-positive composite test results and not a rate of individual pieces that make 

607 up the composite. The incidence of Salmonella in AMS products is less than the 2.2% rate of 

608 Salmonella in ground beef identified in 2010 FSIS survey data and less that the 7.5% baseline 

609 rate for Salmonella allowed for process control (9CFR 310.25) in that commodity. The low 

610 incidence in AMS samples is attributed to the total safety system required of the suppliers and 

611 processors of product for the AMS ground beef program. 

612 The frequency and type of sampling and testing of the boneless trim and ground beef 

613 produced for AMS should be based on whether the commodity will be subjected to a validated 

614 cook step under USDA-FSIS oversight or sent to the end user in a raw form. USDA-FSIS

615 inspected facilities contracted by AMS utilize a validated cook step and operate under a USDA

616 FSIS verifiable HACCP plan; school lunch programs are similarly required to have a HACCP 

617 program and to cook raw animal products in accordance with Food Code or to contract with 

618 state-inspected or FSIS-inspected cooking facilities themselves; however, in the latter situation, 

619 the lethality step occurs outside of AMS oversight. 

620 The NSLP has a remarkable food safety record during the past decade. The Child 

621 Nutrition and WIC Reauthorization Act of 2004 required school food authorities to implement a 

622 food safety program based on HACCP principles for the preparation and service of school meals 

623 served to children in the school year beginning July 1, 2005 (http://www.fns.usda.gov/fns/safety/ 

624 pdf/HACCPGuidance.pdf). HACCP is required in all facilities, including central kitchen, heat

625 and-serve, and cook-on-site kitchens.  Components of HACCP include, but are not limited to, 

626 training, monitoring, corrective actions and record-keeping. With relationship to raw ground 

627 beef products, validated cooking to 155°F for 15 sec is specified by Food Code (Food Code 

628 2009).  Training and longevity of staff results in high compliance for cooking of raw animal 

629 products (beef, poultry, eggs, etc.). Although an FDA study of food handling practices in 

630 elementary schools found that noncompliance for reheating has been identified in school 

631 inspections, no violations were observed for failing to meet cooking requirements (FDA 2010). 

632 Investigation of outbreaks of E. coli O157:H7 in schools have demonstrated no 

633 epidemiological evidence of illness associated with raw beef products since the institution of 

634 HACCP programs in schools in 2005 (CDC 2011). From 2000 through 2004, ground beef was 

635 identified as the likely contaminated food in three E. coli O157:H7 outbreaks which occurred in 

636 schools (two in 2000 and one in 2003), but it was “unclear whether the ground beef was obtained 

Comment [SVG3]: Any information from the 

study on cross-contamination, I would mention the 

findings here. Especially since we mention that as an 

argument for why our recommendations are justified 

for the concerns in raw product. 
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637 through the Federal Purchase Ground Beef Program” (NAS 2010). Similarly, no confirmed 

638 Salmonella outbreaks in schools during 1998–2010 were associated with ground beef (CDC 

639 2011). 

640 Considerations for Basis of Sampling Plans: 

641 As recommended by the NAS/NRC committee (NRC 2010), “AMS is encouraged to 

642 develop science-based approaches for proper use of raw materials that do not meet its 

643 specifications.”  When testing finds that a product lot does not meet AMS specifications for 

644 pathogens (e.g., positive for E. coli O157:H7 or Salmonella), it should be directed into a product 

645 line with USDA-FSIS-inspected cooking, instead of removing it completely from the AMS 

646 Federal Purchase Ground Beef Program.  Thus, FSIS would provide an AMS mechanism for 

647 assuring safe disposition of potentially unsafe product (NRC 2010). 

648 Microbial testing of boneless beef trim and ground beef frequency depends on organism 

649 and product types. 

650 Testing for indicator organisms identified in Appendix B of TRS–BB–2010 and TRS– 

651 GB–2010 is used to verify that the boneless beef and ground meat supply and processing are in 

652 control and their quality meets specifications. 

653 Intensive testing of boneless beef trim for E. coli O157:H7 is designed to divert 

654 contaminated product; N60 sampling for boneless trim is in accordance with FSIS Directive 

655 10,010.1 Revision 3 and is the currently accepted industry-wide standard. 

656 In boneless beef, Salmonella is tested at a lower rate of sampling (N5) composited to 

657 provide a 25-g analytical unit. FSIS deems Salmonella testing as a performance standard to 

658 verify that plant HACCP systems are effective in reducing contamination with this pathogenic 

659 microorganism. Under the 1996 Pathogen Reduction/Hazard Analysis and Critical Control Point 

660 (PR/HACCP) final rule, FSIS established Salmonella performance standards for several raw 

661 product classes as a means of verifying that establishments control food safety hazards in fresh 

662 meat processing. FSIS verifies the performance standards by conducting the Salmonella 

663 verification testing program, in which FSIS samples and analyzes sets of chilled carcasses for 

664 Salmonella. Current FSIS Performance Standards for ground beef (9 CFR310.25) are based on 

665 an estimated national product prevalence of 7.5%, an acknowledgment that it is not feasible to 

666 eliminate the pathogen completely in raw ground beef. 

667 Beginning in 2010, sampling/testing of ground beef for E. coli O157:H7 was increased 

668 from N8 whole lot (clean-up to clean-up) by adding N4 hourly sub-lot testing by sampling every 

669 15 minutes and compositing four samples into analytical units representing one hour‟s 

670 production. The high degree of compliance with HACCP in the NSLP, particularly with cooking 

671 raw ground beef, and the lack of evidence that the N8 whole lot sample reduced foodborne 

672 illness in schools, suggest that continuing both the whole lot and sub-lot testing for product 

673 disposition of ground beef is not warranted. The AMS sub-lot testing plan provides greater 
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674 ability to detect contamination during an 8-hour shift than the AMS whole lot testing plan. This 

675 is because more individual samples are collected (32 versus 8 individual samples per eight-hour 

676 shift), and more 325-g composite are tested for the presence of E. coli O157:H7 (8 versus 1 

677 portion per 8-hour shift). Other things being equal, a larger size of each sub-sample would be 

678 expected to have higher prevalence. For example, based on the overall AMS raw ground beef 

679 positive rate of 0.06% (and assuming contamination was Poisson- distributed), N8 sub-samples 

680 (40.6 g each) would have an apparent prevalence of 0.01% and N4 sub-samples (81.3-g each) 

681 have an apparent prevalence of 0.02%. Based on an overall capability to detect E. coli O157:H7 

682 in ground beef over the course of an eight-hour shift, hourly N4 sub-lot testing offers an 

683 advantage over N8 sampling. An examination of data for the period July 2011 through February 

684 2012 revealed that no whole lot sample was positive for E. coli O157:H7 (out of 1,136 samples) 

685 while 7 sub-lot samples were positive for E. coli O157:H7 (out of 10,318 samples). 

686 The AMS program currently requires both whole and sub-lot testing, so a program 

687 lacking either plan would reflect less sampling than the current program; however, the 

688 incremental public health benefits of each testing program cannot be estimated with high degree 

689 of confidence on the basis of available scientific data. In the Committee‟s judgment, the current 

690 testing programs are redundant. Removal of the whole-lot testing plan would have minimal 

691 effect on the ability to detect contamination during the course of an eight-hour shift when 

692 compared to the removal of the sub-lot testing plan. An important difference between plans is 

693 the volume of ground beef represented by a composite test result “cleanup to cleanup” for the 

694 whole lot testing plan versus one hour‟s production (not to exceed 10,000 lbs) for the sub-lot 

695 plan. This means that producers confronted with a N4 sub-lot positive result may not consider 

696 all ground beef produced on the grinding equipment during a day to be adulterated and therefore 

697 diverted to cooking or other endpoints as required by the FSIS. Per AMS guidance, producers 

698 would divert three sub-lots: the sub-lot testing positive plus the sub-lots produced on the same 

699 equipment before and after the positive sub-lot. 

700 Sampling plans have been recommended based on the potential for the risk to increase, 

701 decrease or remain the same, and the severity of pathogen consequence (ICMSF 8, Table 7.1).  

702 More stringent sampling plans are generally recommended as the potential risk increases and the 

703 severity of the hazard increases, including foods intended for sensitive populations (e.g., baby 

704 food, dietetic food, hospital foods, AIDS patients, and relief foods). A point that is frequently 

705 overlooked is that ICMSF-sampling plans are intended to be used when there is limited or no 

706 information on the processes used to produce the food. Application of Good Manufacturing 

707 Practices and HACCP for process control provides more useful information for effective food 

708 safety management. Therefore, reduced sampling frequency, sample size, and sample number 

709 may be scientifically appropriate when information on the process is available, such as the 

710 program managed by AMS. Furthermore, the level of control achieved in implementation 

711 depends not only on the frequency and level of sampling, but also on the incentives for 
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712 compliance and the consequences of non-compliance. Therefore, identifying an appropriate 

713 sampling plan is not purely a statistical matter. 

714 The Committee considered school-aged children as a “sensitive population”, hence, more 

715 stringent requirements, including sampling plans, may be considered to help assure safety and 

716 public confidence; however, the cost of such programs must be weighed against the cost of 

717 buying the food needed to support the program. NACMCF will not assess this management 

718 decision; however, it will comment on the information available related to food safety. 

719 According to USDA FNS regulations, schools receiving AMS beef through NSLP must have a 

720 food safety plan based on HACCP principles that conforms to their state and local Food Code 

721 requirements (USDA/FNS 2005).  The Food Code Section 3-8 prohibits serving rare meat to 

722 susceptible populations, including children (FDA 2009). An FDA (2010) study reported that for 

723 elementary schools “Management systems that were implemented to ensure foods were 

724 adequately cooked…appeared to be effective during this data collection period.” This suggests 

725 that cooking in the school is reliable and sufficient to reduce hazard associated with E. coli 

726 O157:H7and Salmonella to an acceptable level, and epidemiological data (i.e., lack of outbreaks 

727 associated with ground beef products in schools) support this conclusion. Therefore, the 

728 sampling that is done by AMS provides verification of effective food safety measures on the part 

729 of the supplier but AMS, in consultation with FSIS and ARS, could consider reducing sampling 

730 without compromising safety. Although the probability of detecting a defective lot is increased 

731 with greater number of random samples taken, all the sampling plans identified in this document 

732 have limitations (i.e., testing cannot guarantee the absence of a pathogen). 

733 For the purpose of testing beef trim lots, the effect of increasing sampling from N60 to 

734 N120 to detect E. coli O157:H7 was calculated.  Based on a 325 g composite, the FSIS baseline 

735 product prevalence estimate for E. coli O157:H7 in beef trim was 0.68%. Assuming the 

736 concentration for E. coli O157:H7 in raw ground beef is Poisson distributed, this implies that for 

737 N60 sampling based on a 325 g composite, the prevalence of individual beef trim sample units 

738 (averaging 5.4 g) within lots is approximately 0.011%. The probability of detecting the pathogen 

739 at this level of contamination for N120 sampling (650 g) is 1.36%. At this low level of 

740 contamination, one would need to test 26,343 such beef trim sample units (142.69 kg) to have 

741 95% probability of detecting the pathogen. Therefore, the impact of testing to detect E. coli 

742 O157:H7 is severely limited as a direct control measure. This strongly reinforces the need to 

743 focus on validated kill steps and verified HACCP process controls for the whole production 

744 system. 

745 Use of skip-lot testing for process capability assessment: 

746 AMS testing of product presented from contracted suppliers for sale into the NSLP 

747 currently uses both acceptance sampling and statistical process control.  Across the various 

748 products, the AMS currently uses lot disposition criteria (acceptance sampling), control charts 
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749 and certain features of skip-lot sampling in different parts of their overall approach to ensuring 

750 the food is safe. 

751 Traditional skip-lot testing is used when product is generally considered to be of 

752 consistently good quality overall (ASQ/ANSI S1-2011, ISO 2859-3). These testing plans 

753 typically have three parts: 1) Qualification: where initial requirements are met, usually by 

754 passing every-lot inspection for a specified number of lots, 2a) Skip-lot testing that starts with 

755 testing every other lot, then can change progressively to reduce testing to one in every five lots 

756 with exemplary testing results demonstrated, 2b) An increase in the frequency of testing (i.e., 

757 from one-in-three lot testing to every-other-lot testing) if results do not meet the criteria to 

758 remain in the less frequent testing state, until such time as the results again warrant a reduction in 

759 the rate of testing, and 3) Disqualification from skip-lot testing that requires every-lot testing 

760 based on poor test results. Current AMS testing uses modified skip-lot testing as part of the SPC 

761 program in that every lot is tested to determine lot disposition (acceptance/rejection), but not all 

762 test results are chosen for SPC verification.  

763 Boneless beef establishments whose tests do not meet certain parameters in the SPC plan 

764 are placed into a conditional plan, but neither the testing frequency nor the rate of inclusion in 

765 the SPC calculations are increased.  That is, one test result of every five is included for SPC 

766 evaluation in the conditional period.  Poor results in the conditional period then lead to exclusion 

767 from the program until such time as the establishment provides ample justification to resume. 

768 This justification is evaluated on a case-by-case basis. 

769 The current (TRS-GB 2010) AMS approach in ground beef ignores the sample results of 

770 individual sub-lots in SPC determinations; however, sub-lot testing is used in determining 

771 disposition of some of the product in a full day‟s production.  All product in the sub-lots that 

772 have unacceptable results, as well as both the sub-lot immediately preceding and the sub-lot 

773 immediately succeeding the unacceptable sub-lot, are excluded from the product ultimately 

774 included in the whole-lot. 

775 This situation is, in some sense, similar to compositing samples versus using individual 

776 samples in that individual samples provide more information on separate sampling locations or 

777 projects.  Composited samples save resources and represent broader definitions of “lots.”; 

778 however, since no resources are saved here, the advantage of using the “whole-lot” testing is in 

779 gauging day-to-day variability while sacrificing to some extent hour-to-hour variability.  Further 

780 data analysis is necessary to determine the extent of variation from hour to hour. 

781 Statistical process control charts results over time and requires corrections to processes 

782 any time the results are outside the control limits.  Typically, an individual producer or 

783 corporation would set the upper and (where applicable) lower control limits based on that 

784 company‟s specific production processes and capabilities.  There are several instances where a 

785 uniform set of parameters are set across all producers or suppliers. Customers of FSIS-inspected 

786 establishments set up prerequisite programs with the supplying establishments to ensure supplies 
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787 meet the customer‟s criteria.  In these instances acceptance sampling procedures, such as those 

788 found in the U.S. military‟s “DOD Preferred Methods for Acceptance of Product” (DOD 1996), 

789 can be used. 

790 Since the products in question with the AMS program are distributed to school children, 

791 who have a higher proportion of vulnerable individuals than the adult population, uniform 

792 national parameters would be expected.  Further data analysis is needed to guide whether the 

793 parameters established by AMS should be revised. The statistical process control used in AMS‟ 

794 program for ground beef consists of results from the last 20 “whole-lot” tests (i.e., test results 

795 from the eight sub-samples throughout a production day).  One consideration in this situation is 

796 whether it would be beneficial to conduct the SPC evaluation on these “whole-lot samples” or on 

797 the individual sub-lots.  Ground beef test results provided by AMS from nine establishments 

798 showed that at least six establishments presented 13 sub-lots on at least one day between July 

799 2011 and January 2012 (inclusive).  Given this situation and the 20-lot SPC evaluation period, an 

800 establishment could conceivably test outside acceptable parameters at the beginning of a day, 

801 and then have 20 acceptable results by the end of the next day.  Hourly results are useful for SPC 

802 if the results of the testing are received quickly enough to adjust production parameters. 

803 However, given the logistics of collecting, shipping, testing, and reporting the results from 

804 testing, it is several days before the results are known.  Therefore, the parameters for the control 

805 charts need to incorporate several days of tests to properly gauge an establishment‟s process 

806 control.  That is for a large producer, the 20-sample window may be too short.  A given 

807 establishment could be shifting in and out of process control before it is determined whether a 

808 previous day‟s results were acceptable or not. Further analysis of AMS data and the statistical 

809 properties necessary for SPC are needed to set the window length and corresponding failure 

810 parameters. AMS should work with FSIS to analyze the data and to set the window length and 

811 corresponding failure parameters. 

812 Therefore, an appropriate option is to use individual sub-lot results for SPC and expand 

813 the number of samples in the SPC window beyond 20. In cases where individual establishments 

814 produce fewer days than the SPC window length, any revised criteria would be applied to the 

815 number of lots presented.  One disadvantage of this approach is that the statistical power of 

816 detecting shifts in microbial rates is reduced in the small producers. In these instances, since the 

817 individual contracts between AMS and suppliers indicate the intended amount to be produced, 

818 parameters could be developed on a case-by-case (contract) basis for contracts with fewer sub

819 lots than the new window length. 

820 This option allows all data to be used in assessing statistical process control, and is 

821 preferable if the hour-to-hour variability is an essential factor. Because the time needed to move 

822 beyond a 20-sample window is relatively short and the time needed to be informed of test results 

823 is relatively long, the window should be extended beyond 20 samples and the parameters 

824 associated with the plan adjusted accordingly. 
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825 Further analysis of AMS data and the statistical properties necessary for SPC are needed 

826 to set the window length and corresponding failure parameters. NACMCF will address this area 

827 in the second phase of this charge. 

828 For boneless beef, using only one of every five combo bins for SPC reduces the statistical 

829 power to detect a loss of process control. The choice of including all combo bin test results or a 

830 “skip-lot” approach yields options similar to those in ground beef. Further analysis of boneless 

831 beef testing is needed to more definitively inform AMS on whether a more traditional 

832 performance-based skip-lot sampling program can be used for verification testing and SPC. 

833 The AMS has been collecting data on microorganisms in these products for years; 

834 however, some of the criteria change from year to year.  These changes can make drawing 

835 comparisons across years problematic. Therefore, the analysis by NACMCF has focused 

836 primarily on the most recent data from July 2011 into January 2012.  Further analysis of AMS 

837 data is needed to identify a more definitive set of options such as revising some of the testing 

838 into a more traditional skip-lot program. 

839 The option shown above is not the only one that could be used in the AMS program.  

840 FSIS should continue the analyses mentioned above and update NACMCF as soon as practical 

841 for consideration in proposed future NACMCF charge. 

842 

843 CONCLUSIONS: 

844 The Committee concurs with NRC 2010 findings that application of the same criteria for 

845 all product streams (i.e., product cooked with oversight by AMS versus sent to the school 

846 in raw form) is not consistent with Codex Principle CAC/GL 21-1997 Section 2.3.  

847 Furthermore, the Committee concurs that a validated cook process provides greater 

848 control of risk than relying on finished product testing (ICMSF 7 2002; NRS 2010). 

849 Boneless beef and ground beef intended for cooking in a USDA-FSIS-inspected facility 

850 using a validated process does not require pathogen testing because cooking will 

851 eliminate E. coli O157:H7 and Salmonella. Microbiological testing of indicator 

852 organisms, such as generic E. coli and coliforms with similar ecological niches as enteric 

853 pathogens, are useful to ensure that the process is under control, carcass decontamination 

854 is verified, and sanitation is sufficient. Salmonella testing for compliance with USDA 

855 Performance Standards provides an additional verification that the process is controlled. 

856 The 2011 microbiological testing of every lot/sub-lot, but using only select, skip-lot data 

857 for indicator organisms in SPC provides no substantive advantage with regards to product 

858 testing. Boneless beef establishments whose tests do not meet certain parameters in the 

859 SPC plan are placed into a conditional plan, but neither the testing frequency nor the rate 

860 of inclusion in the SPC calculations are increased as standard practice for skip-lot testing 

861 (ASQ/ANSI S1-2011, ISO 2859-3). Given the difficulties in managing the use of a data 
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862 sub-set, including ignoring collected results as well as seeing no advantage with skip-lot 

863 data analysis, use of all data collected is a reasonable alternative at this time. 

864 The current N60 sampling scheme for E. coli O157:H7 is consistent with the accepted 

865 standard for USDA-FSIS sampling for non-intact beef (USDA 2010) and for commercial 

866 production practices (BIFSCO 2010). Despite the excellent safety record associated with 

867 cooking conducted at the schools, the safety associated with products released to schools 

868 in raw form is less certain because the final lethality step (reduction in risk) is conducted 

869 outside oversight of AMS and FSIS and there exists a remote risk of cross-contamination 

870 of other ready-to-eat foods if the pathogen is present in the raw ground beef.  Given the 

871 low pathogen prevalence in boneless beef and ground beef produced for AMS, even 

872 robust sampling plans have limited ability to detect foodborne pathogens. The 

873 Committee acknowledges the limitations of sampling but also notes that stringent E. coli 

874 O157:H7 testing in boneless beef and ground beef provides an extra, but small, level of 

875 probability of finding the pathogen. No change in frequency of sampling is 

876 recommended at this time for E. coli O157:H7 in boneless beef trim intended for grinding 

877 and subsequent direct sale to schools in raw form. 

878 AMS‟s use of Salmonella for product disposition is inconsistent with FSIS use of 

879 Salmonella as a performance standard. As with E. coli O157:H7, epidemiological data 

880 revealed no Salmonella illnesses linked to ground beef obtained through the Federal 

881 Purchase Ground Beef Program or any other source since 1998, and specifically since the 

882 inception of HACCP in the NSLP. Testing at current levels (N5 for boneless beef or N4 

883 for ground beef) has potential merit in determining supplier eligibility (in line with FSIS 

884 Salmonella performance standards) as an indicator of other enteric pathogens, and to 

885 direct Salmonella positive lots into the product stream that includes validated cooking 

886 with AMS oversight of USDA-FSIS-inspected cooking. This approach can serve to limit 

887 potential exposure to enteric pathogens which might occur through cross-contamination 

888 at the school level. 

889 The high degree of compliance with the requirement for a food safety plan based on 

890 HACCP principles in the school lunch program and strong food safety practices while 

891 cooking raw ground beef, suggest that there is no apparent scientific justification for 

892 continuing the increased testing schedule (both whole lot and sub-lot testing) for product 

893 disposition of ground beef. Thus, the extra N8 sampling schedule implemented in TRS 

894 2010 was not necessary to ensure safe food.  It was concluded that eliminating N8 whole 

895 lot clean-up to clean-up testing while retaining N4 one-hour lot (maximum of 10,000-lbs) 

896 testing composited into one analytical unit per hour (or 10,000-lbs maximum) provides a 

897 scientifically valid sampling plan that is more balanced for logistics and cost of 

898 implementation. 
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899 The safety of ground beef products served in the school lunch program, as with all foods, 

900 rely on a multifactor and integrated food safety system, including controls during 

901 production, processing, distribution, storage and any necessary lethality steps. Resources 

902 spent on enforcing HACCP controls to prevent and reduce contamination in the raw 

903 commodity result in more reliable outcomes of food safety than additional finished 

904 product testing.  Microbiological sampling is a useful tool in verifying process control but 

905 is neither practical nor sufficient to provide 100% guarantee of food safety. 

906 

907 RECOMMENDATIONS FOR 2012 TRS: 

908 Note: For these recommendations and further projections-these recommendations will be 

909 applicable until AMS seeks further advice from NACMCF. 

910 

911 Maintain high standards of supplier control, HACCP implementation, carcass testing, 

912 traceability, etc. as in current program. Each plant is subjected to verification audits 

913 conducted during production activities that demonstrate their adherence to the 

914 documented program. 

915 With the exception of eliminating S. aureus testing, no changes to testing of indicator 

916 organism types are recommended at this time. 

917 For boneless beef trim and ground beef intended for further processing in USDA-FSIS

918 inspected facility using a validated cooking process with AMS oversight, testing for E. 

919 coli O157:H7 or Salmonella for disposition is unnecessary and should be discontinued. 

920 For product to be delivered to schools raw, boneless beef trim or ground beef lots which 

921 exceed any of the critical limits for E. coli O157:H7, Salmonella, or indicator organisms 

922 designated in Appendix B for the TRS–BB–2010 and TRS–GB–2010 will be directed to 

923 a product line for cooking at USDA-FSIS-inspected facility. 

924 For product to be delivered to schools raw, although the N60 sampling plan is more 

925 stringent than would be recommended when considering the documented compliance 

926 with food safety practices in the NSLP, AMS should continue N60 sampling for E. coli 

927 O157:H7 for boneless beef trim for two reasons. First, N60 testing is the accepted 

928 standard for USDA-FSIS sampling and commercial practices for non-intact beef. 

929 Secondly, diverting positive lots for cooking in USDA-FSIS-inspected facility using a 

930 validated cooking process with AMS oversight, will remove these lots from the product 

931 stream delivered to the school system as raw, and can serve to further reduce the risk of 

932 cross-contamination with ready-to-eat foods. 

933 For ground beef product destined for schools in raw form or for cooking in facilities 

934 outside AMS oversight, discontinue N8 whole-lot testing, but retain N4 for one hour sub

935 lots (maximum of 10,000 lbs.; N4 composited into one analytical unit). Each sub-lot 
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936 found to be culture-positive for E. coli O157:H7, plus the “shoulder” sub-lots on either 

937 side of the positive sub-lot, will be diverted for cooking at a USDA-FSIS-inspected 

938 facility using a validated cooking process with AMS oversight for use in the AMS 

939 program. 

940 Continued testing of Salmonella (N5 for boneless beef per 2,000-lb combo bin; N4 for 

941 ground beef, one-hour sub-lot, 10,000-lb maximum; 25-g composite analytical unit) 

942 should be used to verify that intervention processes are controlled and as a factor to 

943 determine supplier eligibility; Salmonella-positive combo bins and sub-lots will be 

944 diverted for cooking at a USDA-FSIS-inspected facility using a validated cooking 

945 process with AMS oversight for use in the AMS program to reduce the risk of cross

946 contamination with ready-to-eat foods at the school level. 

947 Use of all data collected for SPC is suitable. FSIS should continue its analyses of the 

948 options and factors mentioned, and provide an updated report for 2013 with 

949 recommendations of scientifically supported implementations of a performance-based 

950 skip-lot sampling program and statistical process control practices as warranted. 

951 Regardless of sampling program, ongoing program review in consultation with FSIS and 

952 ARS should be implemented to determine if any requirements need to be strengthened in 

953 supplier eligibility, processing, etc., including use of additional or alternate intervention 

954 strategies. 

955 

956 DEFINITIONS: 

957 1. Boneless Beef: Beef manufacturing trimmings. 

958 2. Confidence Statements: Confidence applies to an event after the event has 

959 occurred. For example, suppose a lot has been sampled and rejected because 

960 a pathogen has been detected in the sampled units. For that rejected lot and 

961 based on the sampling plan used, one can state with 95% confidence that, for 

962 example, 0.5% or more of the sample units in the entire lot will test positive 

963 for that pathogen. Note: This is an example of a confidence statement, not a 

964 probability statement because the lot is known to have been rejected.  Table 3 

965 in the text provides confidence statements about rejected/accepted lots, not 

966 probability statements. 

967 3. Contractor: Finished product processor. 

968 4. Finished product: Final ground beef product. 

969 5. Incidence: Frequency that disease associated with the hazard will occur 

970 within a specified time. 

971 6. Prevalence: Proportion of samples or lots containing hazard. 
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972 7. Probability Statements: Probability applies to an event before the event
 
973 occurs. For example, suppose a lot has a 1% prevalence of a certain pathogen.
 
974 It can be shown that there is a sampling plan that will detect, with 95% 

975 probability, the presence of that pathogen in that lot. Note: This is an
 
976 example of a probability statement because the event of sampling and testing
 
977 has not yet occurred. Frequently in practice, 95% probability is replaced with
 
978 95% confidence which technically is incorrect (see confidence statement
 
979 above).
 

980 8. Process Control/Capability: As per TRS–GB–2010, process capability
 
981 assessments are conducted on data results from each lot for microbial
 
982 requirements. A process assessment involves sampling and testing of 20
 
983 consecutive lots (which always includes the last recorded result). Information
 
984 from each lot will be evaluated with information from the preceding 19 lots.
 
985 This has often been referred to as a „Rolling 20‟. This assessment takes into 

986 account process variations that may be attributed to product, management, 

987 sources, and time.
 

988 9. Statistical Process Control (SPC): As per TRS–GB–2010, SPC is the primary
 
989 analysis tool of quality improvement. The objective of any quality
 
990 improvement strategy is to identify and reduce the amount of variation. SPC
 
991 analyzes the variation in a process and is the applied science that assists
 
992 suppliers to collect, organize and interpret microbial and fat test results on
 
993 processing of ground beef destined for USDA.
 

994 10. Supplier: Boneless beef manufacturer. 

995 
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