
AVC-VTN-20N05, DTIC AD1328847 

Lop Nor Drill Rig Activity, 2021 
Renny Babiarz, PhD 
AllSource Analyst Network 

AllSource Analysis 
1067 Hover St, Unit E, #110 
Longmont, CO 80501 

Topical Report No.5 under DOS 19AQMM20P2156 (08/03/2021-09/02/2021) 

13 September 2021 

The views and conclusions in this report are those of the authors and should not be interpreted as representing the official policies, either expressed or implied, of 
the Department of State or the whole U.S. Government. Additional requests for the report can be directed to the authors, the United States Department of States 
(Attn: DOS/AVC/OAS, Washington DC, 20520), or the Defense Technical Information Center. 

PUBLIC RELEASE AUTHORIZED; DISTRIBUTION UNLIMITED



REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data 
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information 
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other 
provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid 0MB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1
2. REPORT TYPE 1. REPORT DATE

09/13/2021 Geospatial Analysis Report
3. DA TES COVERED (From - To) 

Sa. CONTRACT NUMBER 4. TITLE AND SUBTITLE 

Lop Nor Drill Rig Activity, 2021
19AQM M20P2156 

Sb. GRANT NUMBER 

Sc. PROGRAM ELEMENT NUMBER 

Sd. PROJECT NUMBER 6. AUTHOR(S)
Babiarz, Renny (author, image analyst)

AIISource Analyst Network (imagery analysis, peer review) Se. TASK NUMBER 

Sf. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
AIISource Analysis, 1067 Hover St, Unit E, #110, Longmont, CO 80501

REPORT NUMBER  

IR-20210913 CH

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
Department of State/Arms Control, Verification, and Compliance Bureau

10. SPONSOR/MONITOR'S ACRONYM(S)

DOS/AVC
Office of Assistant Secretary, HST Room 5888

2201 C Street, NW 11. SPONSOR/MONITOR'S REPORT
Washington, DC 20520

12. DISTRIBUTION/AVAILABILITY STATEMENT
Public Release Authorized; Distribution Unlimited

13. SUPPLEMENTARY NOTES 

14. ABSTRACT
AllSource Analysis identified a new drill rig site linked by newly graded roads to existing nuclear test support facilities and recently constructed support 
camps and below-grade facilities at the Lop Nor Nuclear Weapons Test Area (also known as Lop Nur) in August 2021. Given that drill rigs can be indicative 
of vertical emplacement for underground nuclear weapons-related testing, this observation suggests that China could be preparing a new area for future 
nuclear weapons-related tests, which would mark a new phase in the modernization and/or expansion of China’s nuclear weapons stockpile. Additional 
monitoring of these developments is necessary to determine the precise function of this new activity, and all assessments of the Lop Nor Nuclear Weapons 
Test Area should be reviewed with those of other nuclear weapons-related facilities in China to understand how these fit within the overall context of China’s 
nuclear weapons research, development, and production cycles.

15. SUBJECT TERMS 

China, PRC, Lop Nur, Lop Nor, nuclear weapons, nuclear weapons test site, underground nuclear test, drill rig

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF
a. REPORT b. ABSTRACT c. THIS PAGE ABSTRACT 

UNC UNC UNC 

18. NUMBER
OF
PAGES

19a. NAME OF RESPONSIBLE PERSON 

Rongsong Jih, COR 

19b. TELEPHONE NUMBER (Include area code)

202-647-8126

Standard Form 298 (Rev. 8/98) 
Prescribed by ANSI Std. Z39.18 

NUMBER(S)
AVC-VTN-20N05

SAR

1

15

08/03/2021-09/02/2021

1033020075, $3,000

Archived with DTIC 04/24/2025



Table of Contents 

Overview………………………………………………………………………1 

Background………………………………………………………..…………..1 

Analysis………………………………………………………………………..4 

Conclusion……………………………………………………………………..9 

Sources…………………………………………………………………….....11 

List of Figures 

Figure 1: China’s Lop Nor Nuclear Test Area Map..……………...…………...2 

Figure 2: China’s Lop Nor Nuclear Test Area Overview……………………....3 

Figure 3: Vertical Shaft Test Area Road Grading…………………….……......5 

Figure 4: Larger Drill Rig, Lop Nor……………………………………............6 

Figure 5: Eastern Possible Future Test Area…………………………………...7 

Figure 6: Electricity Transmission Line Construction………………………...10 



Copyright © AllSource Analysis Inc. 2021

Lop Nor, China  13 September, 2021

Discovery Report

Lop Nor Drill Rig Activity, 2021

Topical Report No.5 under DOS 19AQMM20P2156 (08/03/2021-09/02/2021, AVC-VTN-20N05)



Location: 
China 

Coordinates: 
41.6092, 88.6568 

Date of Report: 
13 September 2021 

Overview 

AllSource Analysis identified a new drill rig site linked by newly graded 
roads to existing nuclear test support facilities and recently constructed support 
camps and below-grade facilities at the Lop Nor Nuclear Weapons Test Area 
(also known as Lop Nur) in August 2021. Given that drill rigs can be indicative 
of vertical emplacement for underground nuclear weapons-related testing, this 
observation suggests that China could be preparing a new area for future nuclear 
weapons-related tests, which would mark a new phase in the modernization 
and/or expansion of China’s nuclear weapons stockpile. Additional monitoring 
of these developments is necessary to determine the precise function of this new 
activity, and all assessments of the Lop Nor Nuclear Weapons Test Area 
should be reviewed with those of other nuclear weapons-related facilities in 
China to understand how these fit within the overall context of China’s nuclear 
weapons research, development, and production cycles. 

Background 

Lop Nor (罗布泊) is a dried lakebed within a desert located in the People’s 
Republic of China’s Xinjiang province, south of the provincial capital Urumqi 
and east of the city Korla (Figure 1). In the early 1960s, as China developed its 
strategic nuclear weapons program, it chose Lop Nor as the area to test nuclear 
weapon-related devices (Lewis and Xue). There are five historical nuclear 
weapons testing areas in the Lop Nor region, and one possible new test area 
(Figure 2). The oldest is the Atmospheric Test Area, an open-air nuclear testing 
area in the vicinity of China’s first nuclear weapons test (40.8124 89.7901). This 
area remains inactive. Located about 130 kilometers to the northwest is the 
Southern Tunnel Test Area (in the vicinity of 41.4167 88.3167), where China 
conducted its first series of underground nuclear weapons tests (Figure 2, 
Gupta). This area also remains inactive. Then, located about 35 kilometers to the 
northeast of the Southern Tunnel Test Area is the Vertical Shaft Tunnel Test 
Area (in the vicinity of 41.5457 88.7455), where China reportedly conducted 
underground nuclear weapons tests from the 1970s through the early 1990s 
(Figure 2, Gupta). Approximately 20 kilometers to the west of the Vertical Shaft 
Test Area is the Nuclear Test Area Headquarters (in the vicinity of 41.5987 
88.4322), and it remains active, evidently serving an ongoing support function 
for other test areas (Figure 2). Located about 35 kilometers to the northwest of 
the Vertical Shaft Test Area is the Northern Tunnel Test Area (in the vicinity of 
41.7103 88.3786), where China reportedly conducted underground nuclear 
weapons tests from the 1970s through the 1990s (Waldhauser, et al.; Gupta), and 
may have conducted test-related events during 2020 along with reported tunnel 
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Figure 1
China’s Lop Nor Nuclear Test Area Map
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Figure 2
China’s Lop Nor Nuclear Test Area Overview
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upgrades (Figure 2; Gordon). Last, located about 20 kilometers east of the 
Vertical Shaft Test Area is the recently identified Eastern Possible Future Test 
Area (in the vicinity of 41.5923 88.9892), constructed between during 2020 and 
2021 and detailed in the Analysis section of this report (Figure 2). 

Analysis 

Analysis of commercial satellite imagery, geospatial data, and open-source 
information revealed extensive construction throughout the Lop Nor Nuclear 
Weapons Test Area during approximately 2017-2021, that most recently 
included the addition of a drill rig in mid-2021 at a new area of construction 
approximately 20 kilometers northeast of the Lop Nor Vertical Shaft Test Area 
(Figure 3). Since this new eastern area of construction is linked via road and 
electric power infrastructure to existing nuclear test support facilities, including 
the Nuclear Test Area Headquarters, AllSource named this the Eastern Possible 
Future Test Area.  

Drill Rig Activities, 2021  

Drill Rig Activity, Eastern Possible Future Test Area, August 2021 

Analysis of geospatial data of a previously undeveloped eastern area of the Lop 
Nor Nuclear Weapons Test Area revealed the presence of a newly erected drill 
rig (larger than a temporary probable smaller drill rig identified in 2019), where 
drilling operations appear to be underway (Figure 4).  The larger drill rig is 
situated in an area of low hills at the end of a recently graded road that runs 
along a dry ravine roughly 15 kilometers east of the former Vertical Shaft Test 
Area of the Lop Nor Nuclear Weapons Test Area (Figure 3). It is in a newly 

developing area, which includes several scattered underground excavations near 
two support camps consisting largely of probable shipping containers, some of 
which are covered by netting (Figure 5).  This area is also connected with the 
Nuclear Test Area Headquarters via recently constructed support infrastructure 
(2017-present) that includes a new graded road network and preparations for the 
installation of what will likely be an electricity transmission line (Figure 3, 
Figure 6). 

In addition to the drill rig proper, the drill site includes several small support 
buildings, a mud/slurry pond that is part of a recirculating system for cutting 
fluids indicative of active drilling activity, and a probable containerized diesel 
generator (with an estimated capacity of 600-1000 kW; see Figure 4). The drill 
rig was not present on commercial satellite imagery in late June, but analysis of 
geospatial data indicated it was in the process of installation by late July, 2021. 
By 18 August 2021, the site appeared complete and operational, and AllSource 
observed a probable drill pipe stack alongside the graded access pad, with at 
least one probable pipe section adjacent to the drill rig. Given that the drill rig is 
erected onsite and not mobile (e.g. truck mounted and hence smaller), we assess 
that the rig is more substantial than would be expected for water drilling.  The 
rig also has an enclosed crown block, which appears to be larger than what is 
generally observed on commercial oil drilling rigs. Analysis of stacked drill 
pipe, along with estimated height calculations of the drill rig at 27-meters-tall, 
indicates a possible drilling depth ranging from 600 meters to 3000 meters. 
However, despite these observations and estimates, it is not yet possible to 
determine the specific purpose of the ongoing drilling activity. 
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Figure 3
Vertical Shaft Test Area Road Grading
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Figure 4

Larger Drill Rig, Lop Nor
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Figure 5
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Figure 6

Electricity Transmission Line Construction
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Implications of the Larger Drill Rig 

Large diameter drill rigs are generally used at nuclear weapons test facilities to 
create vertical shafts in preparation for underground nuclear weapons-related 
testing. Some vertical nuclear test shafts at Lop Nor consisted of two to 2.5-
meter-diameter holes for nuclear device emplacement (Reed). The location of 
this drill rig, and its connection via road and electricity infrastructure to the Lop 
Nor Nuclear Weapons Test Area, suggest it may be used to prepare a new 
underground nuclear test site, to include vertical shaft emplacement test 
preparations. 

The drill rig may alternatively be used for oil or gas exploration/extraction, 
preparations for some unknown scientific research and development application 
(e.g., geologic exploration), or geologic sampling in preparation for a long-term 
geologic repository for high-level radioactive waste. However, given the area’s 
connection to known nuclear weapons testing facilities at Lop Nor, the rig’s 
construction timeline (i.e. it was built after the construction of an underground 
facility in the area), and China’s known civilian high-level radioactive waste 
facility site location in the Beishan area of Gansu (Wang, et al.), these 
alternative explanations are less likely.  

Conclusion 

The observations of facility construction and infrastructure improvements 
described in this report indicate that China is significantly investing in its Lop 
Nor Nuclear Weapons Test Area. Additionally, improved transportation 
infrastructure facilitates transfer of materiel from the Nuclear Test Area 
Headquarters, through the former Vertical Shaft Testing Area, and towards 

newly constructed areas in the east that include larger drill rig activity, a 
probable underground facility, numerous adits, and an electricity-served support 
site. Taken together, this suggests that China may be preparing for future nuclear 
weapons testing, which would mark a new phase in the modernization and/or 
expansion of China’s nuclear weapons stockpile. However, additional 
information and analysis is needed to support or refute such a characterization. 

AllSource Analysis also explored two alternative explanations for these 
observations. First, AllSource explored the idea that China could be conducting 
environmental remediation efforts at the Lop Nor Nuclear Weapons Test Area. 
However, to date there have been no observable indications of either hazardous 
material transport or specialized decontamination efforts to support an 
environmental remediation explanation for construction and expansion at the 
Lop Nor Nuclear Weapons Test Area. Second, AllSource explored the idea that 
China could be constructing a high-level radioactive waste (HLW) disposal 
facility at Lop Nor to store either radioactive waste or spent fuel generated from 
its expanding civilian and military nuclear facility infrastructures. Although we 
ruled out this explanation based in part on China’s public selection of a HLW 
storage area for its civilian program in Gansu province, we cannot completely 
rule out the possibility that this activity might alternatively be part of a military 
radioactive waste disposal effort. Based on this analysis, AllSource currently 
assesses that recent activity at Lop Nor Nuclear Weapons Test Area could be 
intended for nuclear weapons-related testing; however, continued monitoring of 
Lop Nor is necessary to either bolster or refute this assessment. 

China’s infrastructure improvements at the Lop Nor Nuclear Weapons Test Area 
continue a long-term pattern of improvements and expansion at several Chinese 
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nuclear weapons-related facilities spanning multiple parts of the nuclear 
weapons production cycle. Changes at the Lop Nor Nuclear Weapons Test Area 
should be compared with those of other nuclear weapons-related facilities in 
China to understand how these improvements fit within China’s nuclear 
weapons research, development, and production cycles.  
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